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OT pepakTopa .

Apxeonoruyeckie MarepHalbl ¢ NnoceneHus no3aHe6poH3oBoro Beka IopHeiii Ha Kapranax
YAMBHTENBHBI M HEMOBTOPUMEI 10 CBOEMY cBoeobpas3mio u 6orarcTBy. [IocTOAHHBIE COTPYAHHUKH KOM-
IUIEKCHO# KapranuHCkoH apxeonorndeckon KCIe AMIHH NOCBATHIIN UM TIEPBEIi BADHAHT TPETHETO TOMA
CBOMX TPYAOB, H NOABHTBCA M3 N€4YaTH OH Jo/bKeH Obul ewme B 2002 rogy. OnHako 3aIuTaHHPOBAHHBIH
M nipoBelcHHBIA B Hione—aBrycte 2002 roga Kapranunckuit MexayHaponHsiit noneBoit CHMNo3nym
[Kapranuuckuii Cumnosnym 2002] uMeHoBaBmniics Kak «J/{peBHeHIne 3Tanbl TOPHOro Iejia U Me-
tayutyprun B CeBepHoil EBpasun: KapramHckuil KOMIUIEKC» 3aCTaBWJI M3MEHHTb HAIIM HaMEPEHUA.
Y4acTHHKaM NMoAoGHOro — JOBOJBHO PEAKOro A PoccHiickux ycioBuit — CHMo3snymMa Heo6XoauMo
6BL10 TPOIEMOHCTPHPOBATh PeaIbHbIE 0OBEKTHI M3BICKAHNH B TIOJIEBBIX YCJIOBHAX, @ HE TOIBKO CYIHTh
0 HHX JIMILIB 10 rpadukaM 1 potorpadusiM.

Bce ato nobyanino Hac oprann3onath jJetoM 2002 roaa moHOLIEHHblE pacKONKK Ha ['opHOM.
B peayneTare yaanoch MOJyYHTh HOBEIN M — KaK y)Ke CTallo Tpaauiueit — orpoMHblit Matepnan. [Ipu
STOM HaM Ka3aJ10Ch COBEPIIEHHO HEBO3MOXXHBIM OCTaBUTh TOOBITHIH MaTepHa B CTOPOHE, 3a NpeaeiaMu
IaHHo# my6nukauuy. [To 3ol npuynHe 1 6110 cpasy jke NPHHATO €AMHCTBEHHO IIPABUIIBHOE PELICHHUE!
BIUTIOYHTh OTNIMCAaHUA BCEX MCCIIETOBaHHBIX B ce30H-2002 coopyeHHH U HaXOIOK B COOTBETCTBYIOILIHE
pa3zaensl 3aMIaHHPOBAHHOTO TPEThEro ToMa. CTPYKTypHbIE H3MEHEHHA Ba)KHEHIINMX r11aB noTpeboBain
HEMAJIOro BpEMEHH, HO CBEPILHBILIANACA 3ai€PKKa Oka3zanach 6e3yciioBHO onpaBnaHHoi. OTMETHM TaKoke
CTaBIlee Y)ke OOBIYHBIM IIHPOKOE YYaCTHE B HAIINX H3BICKaHUAX (JJaDOpaTOPHBIX, B NEPBYIO 0depenb)
3apyOexXHBIX CEeHaTHCTOB!.

ABTopbl OCHOBHBIX pa3fie)ioB TOMA:

Beenenue — E. H. Yepnbix

I'mapa 1. Kepamnueckue nzgenns — B. 0. JlynbkoB

I'mapa 2. Merann v metayuindeckue uanenns — C. B. Ky3sMuubix

I'maBa 3. Ilnaku — C. B. Ky3pMunbIX

I'maBa 4. TexHonorus BIILTABKU MeTala U ero oopaborku — C. PoBupa

I'naBa 5. Kamennsie nureiinsie popmer — C. B. Ky3abMHHBIX

[naBa 6. KaMmeHHBIE M31€IHMA: MOJIOTKH, HAKOBANbHH, pynoTepkd — E. H. YepHpix,
J. B. Baabkosn

I'maBa 7. Apxeo3oonornyeckue marepraisl — E. E. AnTununa

I'napa 8. Apxeo6orannueckue uccienopanus — E. 10. JleGenena

I'maBa 9. TexHonorus ropuopyaxoro gena — E. H. YepHbix

'06 ywactnn B paborax Kapranuuckoil skcneaMimm Takux cneuuandcroB kak CannBaaop Posupa (Salvador
L. Rovira) n M. H. HaBappere (M®. 1. Navarrete) n3 Ucnannn, JKax Ann (Jaques Happ) u3 ®panuuu yxe roso-
puiocs panee [Kapraisi I, c. 13]. Ml BetpakaeM cBo1o ry6oKyio 6naroqapHocTh 3a BBINONHEHHbIE PaHOYyIIIe-
pomHEle aHanu3kl asTopy Ipunoxenus 4 — Moxeny Tépcnopoy (Jochen Gorsdorf, Deutsches Archiologisches
Institut, Zentrale, Referat Naturwissenschaften, Postfach 330014, 14191 Berlin). B ce3zone 2002 rona akrusnoe
y4acTue B packonkax npuHai cotpyaHuk lonenxoro O6nactHoro kpaeBeaueckoro My3es (Ykpansa) — AHaTOIMH
Huxonaesuy Ycauyk.



Astopsi Ilpunoxkennii k Tomy:

IMpunoxenue 1. Pesynsrarsl noneBbix pabot Ha ['oprom B 2002 roay — E. H. YepHbix,
E. YO. Jle6enena, C. B. KyabmuHsix, B, 10. Jlynsxos, A, A. KapnyxuH,
A, H. Ycauyk, /. B. Baabkon
IMpunoxenue 2. Mansie cepuu npeameros ¢ ['opHoro — C. B. Ky3pMunbix
Ipunoxkenne 3. Onexrpomerpnueckue uccienopanus Ha [opHom — H. B. Kyp6un
Ipunoxenne 4. Jlaruposku no “C ¢ Toproro (c6opsi 2002 r.) — H. T'épcaopd

[Tpunoxkenne 5. Hobele paguoyrnepoaHbie OaThl 118 Kapbepa paHHEOPOH30BOro BpeMEHH
— E. H. Yepunix, M. H. HaBapperte

ITpunoxenue 6. OkcnepuMeHTaIbHBIE pabOTHI MO BHIILUIaBKe MeaH Ha Kapranax apxandeckum
cnnocobom — C. PoBupa, )K. Ann

HNnn10cTpaTHBHbIE MAaTEPHANDBI:

Bce ¢poropaboTsl B ToMe (32 McknodeHHEeM MHKpodoTorpaduit nndos B ['nase 4 u paga
u3o0paxkeHuii B [naBe 7), a Tak)ke KOMNBIOTEPHbIE — rPAQHUKY H PEKOHCTPYKLIHH — BBINOTHHI
E. H. Yepnbix;

PucyHkn KOCTAHBIX npeaMeToB B InaBe 7 BeinonHmi — A. H. Ycauyk

PHCYHKH OTAENBHBIX KepaMu4yeckux cocynos B [ape 1 Beinonnwiu A. M. E¢ppemona
u C. B. Ky3bMHHbIX

IlepeBoanl H 06paGoTka pyKonHCH:

Ilepesoami c aHrUickoro Ha pycckHii Tekcthl [1aBsl 4 v Ipunoxenuii 4 u 6 — E. H. Uepanix
IlepeBomwin Ha aHrmitckuit OrraBinenue U Resume — H. FO. Ctpykos u E. H. Yeptbix
Koppektupoan anrnuiickue nepesogsi — Philip L. Kohl?

Texuunueckoe penakrnpopanue — E. 10. JleGenena

Koppekrypa pykonucu — JI. B. Opiosckan’

Maketnposanne ToMa — A. JI. Murynon

'Amtopbl NPHHOCAT MIyGoKyio GrnaronapHocts npod. GPumnmy Koy 3a nocroaHHoe yyacTHe B KOPPEKTHPOBKE
ani inficknx Texcro KapranuHckoit cepuu myGnukauuii.

"Am1ophl BeIpKalOT npu3HatenbHocTh JIlo6oBu bonecnasosre Oprnosckoii 3a Heerkuii Tpy BEIBEPKH CIOXKHBIX
" 11 PYXCHHBIX TabnHuamMu TekcToB Beeit Kapranuuckoid cepu myGnukaumii.
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BseaeHue

Cneuunduka apxeonormyeckux Mmatepmanos ¢ FopHoro

YHUKaJIBHOCTH HOOBIThIX Ha [OPHOM apXeoJOrH4ecKUX MaTepualloB B TOH MIIM HHOH Mepe yxe
obcyxanach B CielManbHOW H HayYHO-NIONY/ISAPHOH IHTEpaType, NocBAlleHHOH KaprainHckomy rop-
HO-METALTyprudeckoMy IeHTpy. CBoeoOpa3sue 310 ApKO MPOSBUIOCH HE TOJIBKO B KOMHYECTBEHHOM, HO
M Ka4€CTBEHHOM OTHOILIEHHSAX.

B.1. ®eHoOMeHanbHanA HacbILWEHHOCTb CNoA
apxeonorn4ecKkMMm mMatepmanamm

Bcero 3a 1eBATH 110J1€BBIX packono4YHbIX c€30HOB (1992—1999 1 2002 rT.) Ha 3TOM CeNULLE TOPHAKOB
M METAJLTYProB yaanock BCKpoITh 1208 kB. M. mnomanyn. OnHaKo U3 yKa3aHHOH IUIOIAAM HaM clieayeT
HCKJIIOYHTD T€ YHAaCTKH, KOTOpble HAXOAHIHCh Kak Obl 3a Npeie1aMH OCHOBHOTIO KYJIBTYPHOTO CJI0S 3T10XH
no3aHer GpoH3bI ¢ HOpMAJIBHOM (MM e cpeaHei W1a ['OpHOro) HaChIIEHHOCTbIO APXEOIOTHYECKUMH
MarepuanaMi. K TakoBbIM, K IpUMEPY, OTHOCATCH «PYCCKHi1» JoM (packon 2), pa3pe3 UEeHTPaIbHOi
4acTH JPEBHEWILETO HA 3TOM XOJIME Kapbepa (packon 5), CTBOJI IIaxThl B packone 6 u npod. Tam, ecnu
M BCTpe4aJIMCh NIPEeAMETHI 3TI0XH OPOH3bI, TO YHCIO UX 6bLI0 HEBEIMKO MITH )K€ BOBCce HHUTOXKHO. OTCIona
CIIEAyeT, YTO Ha OCTABILIYIOCH IUIOMIA b, 3aHMMABILYIO JIMIIb HEMHOTMM 00J1e€ OTHOM THICAYH KBAPaTHBIX
METPOB KynbTypHOro ci1os (Tounee — 1012), npuxonuncs konoccanbHeii Marepuan (tTabn. B.1).

TaGauua B.1. Pacnipenenenne MacCOBRIX MarepHalIOB IO XPOHONOrMYeckHM (a3aM u cybgazam: abcontoTHbIE
JIaHHBIE TI0 OCHOBHBEIM packonam ['opHoro

KOocTn MMBOTHBIX U3genua u3 KamHs
®asa/
6 ob6bem Kepamuka | Mertann Wnak NUTeRH. MOMOTKM
cybdasa Kon-Bo

B Ky6. gm. copmbi M MOMOTbI
A 67365 670 2817 73 278 5 89
B-1 537827 5625 24476 1564 1239 82 398
B-2 166320 1558 6577 222 277 15 83
B-3 1793385 20459 86667 2151 2702 93 897
Bre ¢as 17216 212 668 6 43 2 14
Bcero 2582 113 28 523 121 205 4016 4539 197 1481

Ha ¢oHe Bcex npourx eBpa3MiickuX MOCeNeHHH 310XH OpOH3bI HACKIIEHHOCTD ¢J10s Ha ['opHOM
tdeHOMEHaIBbHO BRIcOKa. K npuMepy, B KaKOM-TO CMBICTIE HETPYIHO OCMBICIIHTE U OOBACHHTD, CKaXeEM,
rpoMajgHoe YMciio 06pa3lioB MeaHu, H3BIEYEHHBIX H3 KylnbTypHOro ciios. Fix 6onee yeThipex ThICAY, — HO
Be/lb M CaMO CEJHLIE CITY)KHIIO JOJITOBPEMEHHBIM NMPHOEKHILIEM OCEIbIX METAIUTYProB, HE UCILITLIBaB-
IIMX K TOMY k€ HM Maneifiuero gedpuunta B 6oraroii MenHo# pyae. M Bce Taky: ykasaHHO€ KOJIHYECTBO
HaMHOTO NPEBOCXOINT Ty LMGPY, 4TO 3adHKCHpOBaHa B Hallleil reHepanbHO 6a3e JaHHBIX IS TMraHT-
CKOH 10 TEPPUTOPHATIBHOMY OXBaTy CPYOHOI KyNbTYPHO-HCTOpH4ECKOH 0OIHOCTH ([IpaB/aa, TONLKO 110
KOJMYECTBY MeTAUIHYEeCKHUX 00pa3LioB, HO He ux ollieMy Becy)!

Mb1 o4eHb coxaneeM, YTO CMOIIM NPHUOErHyTh K MOMOILY METAIUIOETEKTOpa JIHLIbL B TEYEHHE
IBYX mocneaHux ce30HoB: 1999 u 2002 rr. Y Hac moyTH HET COMHEHHUH, YTO UMEH MBI BO3MOXXHOCTB
UCNONb30BaTh 3TOT NPHOOP NIPH PACKONKax BCEX AEBATH IOJIEBBIX CE30HOB, TOTAA YMCJIO MEAHBIX 00-
pa3loB C pPacKONaHHOW IJIOIIaay, HECOMHEHHO, NpHonu3unock 6b1 Kk gecatu Thicsiyam! Ilpuxoaurcs
KOHCTaTHpPOBaTh, YTO JaXKe NPH BECbMa TIIATEJIbHON py4YHOH nepebopke clog HalM 10HbIEe paboune
MIPOIMYCKaIH ABa o0pa3ia 13 Tpex.

OnHako Bce peKOpAbl HACHIIIEHHOCTH MOOUBaOT Ha I'OpHOM, KOHEYHO K€, KOCTH JIOMAIIHUX
KHUBOTHBIX, YUC/IO (PAarMEHTOB KOTOPBIX IEPEBATHIO HBIHE 32 2,5 MWLIHOHA. [IOHATh HCTOYHHKH
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3TOH rpoMajibl ¢ TOH ke MPOCTOTOM, C KOTOPOH MBI MOAXOAMIIM K OOBACHEHUIO MECTHO!M MeaM, Ka-
METCA COBEPILIEHHO HEBO3MOXHBIM. 31€Ch HAINPAIIMBAECTCA COBEPILIEHHO HHOM MOAX0A, U €ro KOPHH,
6e3ycioBHO, MEPCHEKTHBHEE BCEr0 MCKATh B CaKPAIbHO-MArmueckoil cepe KU3HEACATEIBHOCTH
abopHTeHOB.

B.2. KayuecTBeHHbIe OTANUYUA

He MeHee BrieyaTMIOIHMH TIPEACTAIH U Ka4e€CTBEHHBIE OTIHYHA MaTtepHanoB ¢ TopHoro. 1o
CTaJI0 0cCOOEHHO 3aMETHBIM NPH CPaBHEHUH HAILIETO MOCEJKa C HHBIMH, COCTABJIAIOLIMMH GeCYHCIIEHHBIA
¢oHz GBITOBBIX TAMATHUKOB CPYOHO-aHAPOHOBCKOIO MHPpa.

MoxHo Hadatb ¢ Tonorpaduu I'opHoro, Aa u He Toabko [opHOroO, a paKTHYECKH MOAABIAIOLIETO
60JIBIIMHCTBA CTABILMX M3BECTHBIMH NO3HEOPOH30BBIX cenuul Ha Kapranax. Tonbko ¢ 60nbmuM TpyaoM
MBI B COCTOAHHMH OTBICKaTh IIPUMEPHI PACHOJIOKEHHA OTAENBHBIX MOCeNieHHH cpyOHoit obimHocTH — 32
npenenamu Kapranos, ecrecTBEHHO, — B TakOM OTAQJEHHH OT BOABI, HA BBICOKHX XOJIMax H Ha CTOJb
HeynoGHOM 11 OGHTaHUA MeCTe.

KpoMe Toro Mbl OIATH TakH HE B COCTOAHMM OOHApYXKHTH Cpeld HaMATHHKOB cpyOHOro tuma
cxonHbIi ¢ [OpHBIM Ha6Op KWIHIHO-NPOH3BOACTBEHHBIX COOPYKEHHH: OT MAJICHBKHX M PAaHHHX 3]1€ECh
AMHBIX «HOP-00MTANHI (a3sl A BILUIOTE 10 KOTIOBAHOB KPYTIHBIX KOMILTEKCOB cyOda3nl B-1 ¢ ux cre-
L{MATM3UPOBAHHBIMH OTCEKAMH.

AGCOIIOTHO HOBBIMH [UIA HAaC SBHJIHCh HEBOOOPA3HMO CIIOXHbIE H 3aMyTaHHbIE TaOUPHUHTEI ca-
KpaJIbHO-TIOMCKOBBIX TPaHIIEH, H360pO3AMBIIMX NOBEPXHOCTD XIIOro xonMa. Jlo packonok F'opHoro Mel
BOOOILE HE CTAUIKHBAIUCH C TAKMM M300HIINEM COOpYIKEHHII pHTYaJIbHO-MarM4eCKON HaIpaBIeHHOCTH.
Cpeau HHX, HalPUMEP, TPOMATHOE YHCJIO XXEPTBEHHBIX AM, 3a0HTBIX 0coObIM HabopoM kocteit. CTonb
e HEOOBIYHBIMHM M, Ha MEPBBIA B3NIAL, TPYAHO OOBACHHMBIMH ABWIHCH 30€Ch «MYMCKHE TPaHIIECH-
¢$ajuTOCH MO MOJIaAMH JKHIIBIX OTCEKOB M IUTaBHIIbHBIX 1BOpOB. [locnennue noytu Bcerna ycrpeMIeHR
K ()KEHCKOMY JIOHY» METALTyPrH4€CKHX 049aroB, TO €CTh K TOMY MECTY, Ille, KaK BEPHWJIH, H MOXET 3a-
POXKIATHCA METAILIL.

Cpeau apxeoorH4ecKHX MarepHalioB, MOXaTYit, TONIEKO KEPAMHYECKHIi KOMILTEKC CPaBHUTENBHO
TOYHO OTBEYAJ TOMY «CPYOHOMY CTaHAApTy» IIMHAHOH MOCY/Bl, YTO XOPOLIO M3BECTEH Ha OBITOBBIX
naMaTHHKax Bonro-Ypanbsckoro permoHa. OaHako yxe MeTamwl — BeCb Habop MeIHBIX APEeAMETOB Ha
T'opHOM — npeAcTaBHI HaM BBIPa3HTEIBHYIO CIELIM(PUKY MECTHOTO MPOM3BOACTBEHHOIO IPEANIOYTEHHS.
Ewe 6onee apko oTpa3swiock 310 Ha auTeitHbix popmax ¢ [opHoro. Jlerko o6bACHHTD, HapUMeEp, HEKO-
TOpbIE M3 YEPT €ro NPOU3BOACTBA NPOPECCHOHATBHOH HEOOXOAUMOCTBIO H OCHOBHBIMM LIEISIMH JKH3HE-
JeATebHOCTH obuTareneit cenuia. Bep HMEHHO B TaKOM pycJie CllelyeT TPAKTOBaTh JOMHHHPOBaHHE
00JIOMKOB T'OPHO-IIPOXOTYECKUX OPYIUH H CTBOPOK JIMTEHHBIX (GOPM IJIA MPOH3BOACTBA IIAXTEPCKOr0
HHCTpyMeHTapua. OnHako Habop U XapaKkTep MHBIX MEIHbBIX OPYAHMit H YKpalIeHHH 3/1ech 3aMeTHO 00e-
JIHEH U HEBbIpa3sUTeNeH Aaxe Ha poHe MeTaL1o00paboTku Beeit cpyOHOi 001IHOCTH (OCNEAHAA, KCTATH,
HE OYEHb BIECYATINET CBOMMH pa3HOOOpa3HeM H KaueCTBOM NPOU3BOACTBA B CPAaBHEHHH € HHBIMH 30Ha-
MH H METaJLTypru4eCKUMH NpoBHHIMAMM). U TOCTOHHO YAMBICHHA Takoke, YTO BaKHEHLIME IPU3HAKH
MeTtanoobpaborku Ha [opHOM BecbMa KOHTPACTHBI, K IPUMeEPY, AaXe C €ro B H3BECTHOM pojie mpodec-
CHOHAJILHBIM ABOHHHKOM B 6acceitne JloHa — nocenenneM Moconoska [[Ipaxun 1993; 1996].

B.3. Bepudukaumna cnenos XusHefeATeNbLHOCTU

Kaxariit rox packonok Ha Kapranax 3acraBisn Hac, Kak paBiIo, B GONBLIEH WM MeHbLIEH cTerne-
HH KOPPEKTHPOBATH NPEeXHHUE NPEACTABICHUA O XapaKTepe XHU3HEACATENLHOCTH H BepH(HKaLIUM CIEA0B
MPOH3BOACTBA MECTHBIX NOPHAKOB U MeTauTyproB. He cocraBun uckmoueHus u rog 2002, Packonku
MOCNEAHEr0 Ce30Ha OBUIM COCPEOTOYMEHBI Ha TaK Ha3BIBAEMOM TPETHEM KOMILIEKCE, HaXOAHBLIEMCH
Heckobko B cTopoHe kK FOIOB ot nepsrix asyx (puc. B.1).

Haunb6onee npumeyarebHbIM 0OBEKTOM B COCTaBE YKa3aHHOIO KOMIUIEKCA ABWIACH VI HAaC, KOHEY-
HO K€, APCBHAA TOMCKOBaA 1iaxTa. Ee ono3HaBarenbHbIM NPH3HAKOM Ha MOBEPXHOCTH XOJIMBI CITY)KIIA
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OpeeHeliwuid "pycckui” dom
Kapbep

Puc. B.1. Packon 6 (kommuiekc Ne3
C MaxToi) U ero COOTHOWIEHHE
C paHee pacKOMaHHBIMH KOMILIEKCA-
MH NeNel u 2, a TaKke «PyCCKMM»
JOMOM M pa3Be/IbIBaTe/IbHBIM Kapbe-
poM paHHe6poH30Boro Beka. CheMka
¢ Bepronera B utonne 2002 roxa

CPaBHHMTEIBHO HermyOokas 3amafnMHa, KaKOBBIX HE TOJBKO B OKpECTHOCTAX mocenxa [opHsIi, HO U MO
BceM Kapranunckum yBanaM HacyuTheiBaeTcs GeckoHeuHoe MHOXeECTBO. [lepBoHayansHO MBI MONaramu,
4TO TaKHe 3aNaJHHBI CyTh CBHIETEILCTBA POCAAOK MJIM MPOBATIOB HaJ MOA3EMHBIMHU BEIpab0TKaMHU
Herny6okoro 3aneranus [Kapransi I, c. 25-33, puc. 2.4]. Teneps cTano scHo, 4To o KpaiiHeit Mepe,
6GONBITMHCTBO M3 HHX MPEACTABAAIOT COOOH CleAbl CTBONOB MOMCKOBBIX IIAXT, €€ B JPEBHOCTH
3aBaJIEHHBIX OTPabOTaHHOH MOpPOIO#, — TaM, Ile 3TO 3alOJIHEHHE MPOCENO C TeYEHHEM BPEMEHH.
[ToaToMy HaM Ka3anoch COBEPIIEHHO 0043aTeIbHBIM MPHUBECTH B HACTOAIEM TOME OMMCAHHME BCEX
Aetaned M HaOMIOAECHHH, ClIeIaHHBIX BO BpeMsa Hamux packonok 2002 roga. Yuratens HafiaeT 3TO
Kak B rnase 9, Tak U B [Ipunoxennu 1.

3—701
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Oaunn u3 noknanos Ha Kapranmnckom MexnyHapongHoM noiaeBom CumnosnyMme [AHTHUIIHHA,
Jlebenena, YepHnix, 2002] noaHuMan 4pe3BblualfHO Ba)KHbIE BONPOCHI: 3aHMMANMChH JIH OOHTaTENH
TopHoro 3emiieieneM H CKOTOBOACTBOM? ABTOPHI PELLINTENBHO Npeularajy OTPULATe/IbHBIH OTBET Ha
o6a 3TH Bonpoca. HeratnBHoe pellieHHe 0 HAIMYUM 3eMienenys Ha Kapranax HelHe He JODKHO OCO-
6EHHO YUBIATE CICL{HATHUCTOB, — BEAb HAXOJJKH OCTATKOB KYJIETYPHBIX 371aK0B Ha CPYOHBIX TTOCETEHMAX
HCKJIIOYHTELHO PEIAKU [Cernych, Antipina, Lebedeva, 1998], a cTano ObITL M 3aHATHA 3eMIIeIeIHEM
B 3TO# cTenHO# 00IIHOCTH OT Ypauna 1o JloHa — peAKoCcTh ucktoduTenbHan. dnoranus cnod Ha [opHoM
NpHBENa K aHAUIOTHYHOMY PE3YIIBTATY.

CoBeplLIeHHO MHAaYe BHIITIAANT Ha 3TOM OHE HEraTuBHas OLIEHKA B peanbHOCTH 3aHATHI CKOTO-
BonctBoM Ha [opHOM. Cpy6Has 00IIHOCTE — 3TO KyJIbTYpa O0CEIIBIX CKOTOBOJOB, @ MHOTOMIIJTHOHHAs
KOJUIEKIMA KOCTEH Ha HallleM CEJMILE IpeacTaBiseT co0oi kak OyATo HEOCMOPHMBIi 3a0T HEBOOO-
pa3uMO MOIIHOTO Pa3BUTHA NOJOGHOTO HANpaBICHMA X034 CTBOBaHHA NTapaJlIeIbHO C TOPHO-METa-
JypruyeckuM npomeicioM. M TeM He MeHee TIIATeNbHBIA aHAJIM3 BCEX J€Tajlell 3THX NPOM3BOJACTB
MPHEBEN aBTOPOB TOMa — ¥ npexae Becero E. E. AHTHNMHY — K Takoro poAa BHEIIHE NapaoKCaIbHBIM
3aKIroUeHUAM (CM. riaBsl 7 1 8).

B.4. Knaccudukauuna marepmanoB U TeXHONOINMA Npou3BoacTBa

Be3ycitoBHO, YTO Ba)KHEHITMMH LIENSAMH HACTOALICH KHUTH ABWIKMCH IO BO3MOXXHOCTH MOJHOE
H3naHue BceX OoraTefIlnX MaTepHaioB U3 MHOTOJIETHHX packonok [opHoro, a Taioke ux xwiaccugpnka-
1M, COBMELIEHHAsA C XPOHOJIOTHYECKOH M IIIaHUrpaduiecKoi NO3UIUAMHE BCEX HaXoNoK. Becemy aTtomy
NOCBSAIIEHH OCHOBHBIE IVIaBBI TOMa; Ha 3TO ke OBUIN HanparieHbl OOWIbHBIE POTO- M MHBIE HILTIOCTpA-
THBHBIE MaTepHANIbI, KOTOPBIE YUTATENb HAalIET HA CTPaHHMIAX TPEThEro ToMa. [TouTH BCe KaTeropuu
apredaxtoB ¢ ['opHOro — kepammka, MeTaJll, KAMEHHBIE H3[ENWA, KOCTh — 00pa3yroT BeCbMa MHOTO-
YHCJIEHHBIC CEPHUH, OTYETO UM MTOCBSAIIEHBI OTJENBHBIC ITIaBbl. TaK Ha3blBaEMbIC MEIKOCEPHITHEIC IIpea-
METHI COCTaBIAIOT HE3HAYNTENBHYIO OO0 B 00lIEeH COBOKYITHOCTH HaXOAOK C CENMILA U MO3TOMY
NpeIcTaBicHE UL B [Ipunoxennn 2.

BMecTe ¢ TeM pacindpoBKa TEXHONOTHH FOPHO-METaJTYPri4ecKoro Mpou3BOACTBA Ha 6ase no-
NIeBBIX HaONMIONEeHHH M TabOpPaTOPHEIX aHAJTN3OB TAKXKE 3aHUMAET CYILECCTBEHHOE MECTO B HAllleM U3/a-
HYH. PaBHO KaK ¥ MyONMKAIIHU HOBLIX PAHOYTICPOAHBIX ONPEACICHHIH BO3pPacTa, CONPOBOXIAOINECS
KpaTKUMHU KOMMEHTApHAMY K HAM.

Ha 5ToM MBI mIaHMpyeM 3aBepLINTh OCHOBHYIO cepHIo nybnvkanuii Mmarepuaios ¢ ['opHoro,
HO He NOCTaBUTh TOYKY Ha HX KOMIUIEKCHBIX HCCIIEIOBaHHAX.

B.5. Hosenwas nuteparypa no Kapranam (npogonxeHue)’

AxTHBHas nMy6aMKanusa caMbIX pa3HOOOpa3HbIX MONEBLIX M 1a6OPaTOPHBIX HCCIECAOBAHMI Kap-
FJIMHCKHX MaTepHalIoB npoaonkanack. [1oatoMy Mel ipennaraeM 3aeck (¢ Homepa 54) npoxomKkeHHe
BECbMa €MKOI0 CIMCKa Y)K€ TOABHBLIMXCSA M3 IE€4aTH KHUI, cTaTed M Te3ucoB. B 3ToT kagacrtp, kak
NIPaBWJIO, Mbl BKJIIOYATH JIMILIE T€ paboThl, KOTOpEIE BRIMOMHAIN 160 yyacTHUkH KapranuHcko# ap-
X€O0JIOTMYECKOH KCMNEAMIINH, TUOO0 HHBbIE aBTOPH! MyOGIHKaLMi BHOCHIN YTO-TMO0 HOBOE B M3yYeHHE
KapraJJMHCKHX MaTepHaoB. 3a paMKaMH NlepeyHs OCTaBAINCh, K IPHMEPY, T€ U3/1aHHs, aBTOPbI KOTOPHIX
JIMILIE 00CYXXIAIH Pe3yNbTaThl y)Ke OIyOIHKOBaHHBIX M3bICKAHUH U Ha 6a3e X MHTEpNpeTaLui npeya-
rajii HOBBIE FHITOTE3bl B OTHOLIIEHNH XapaKTepa 1 3Ha4eHusa KapranuHckoro koMiniekca [cM. HanmpuMep:
Top6ynos 1996; 2001a; Cierny 2003]. Taioke B JaHHBI# CITMCOK MBI He BIJTIOYANH, CKa)KeM, TAKOTO poja
TE3UCHI, B KOTOPHIX KaKKe J1M00 HOBbIE CBElEeHUS OTCYTCTBOBANM [cM. HanpuMep: Pribakos 2003].

'Hauano cniucka auteparypsl no Kapranam yxe ony6nukopato: cM. [Kapranm I, c. 14-17].



BBenenue 19

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

3‘

B. 0. JlynekoB OnsiT rpadHyueckoil peKOHCTPYKLHMH COCYJOB 3TIOXH No3aAHeH Opon3sl. Teepckoi
apxeonozuveckuil c6oprux, avin. 4. Tom I. Teeps: Teepckou I'oc. Obvedunennwiii myseii, 2000.
C. 269-272.

E. E. Autununa, C. B. Ky3smunsix Urpanehsie kocti nocenenna Iopueiit 1 (Kapraner). XV Vpane-
cKkoe apxeonozudeckoe cosewjanue. Te3ucvl 00KNA008 MeNCOYHAPOOHOU HAyYHOU KoHghepeHyuu.
Openbype, 2001. C. 64.

E. H. Yepnbix (cocTaBuTenb U HayuHbld penakrop). Kapranst. Tom 1. M.: A3viku cnasanckoii Kyno-
myput, 2002. C. 1-112.

E. H. YepHsix (cocTaBuTens M HayuHbId penakrop). Kapranel. Tom II. M.: A3viku craesanckou kKyns-
mypor, 2002. C. 1-184.

E. H. Yepnsbix. Ot coctaButens. Kapranuuckuit MexxayHaponusiit nosneBoit Cummnosuym — 2002.
Apesnetiuue smanwvi zoprozo dena u memannypzuu 6 Cesepnoii Eepasuu: Kapzanunckuil xom-
nnexkc. M.: Hncmumym apxeonozuu PAH, 2002. C. 3—4.

E. H. UepHsix. KapranuHckuii JpeBHHIl ropHO-MeTalIypruuyeckui KoMmiuiekc. Kapearnunckui
Meswcoynapoonwiii nonesoit Cumnosuym —2002. [Jpeenetivuue amanvi 20pho2o 0ena u Memainyp-
euu ¢ Cesepnoit Eepasuu: Kapzanunckuti komnnexc. M.: Hncmumym apxeonoauu PAH, 2002.
C. 7-10.

E. H. Yepnrix, E. 1O. Jlebenena. Ilocenenne I'opHeiit — BaxHemui oObekT uccenoanuii Ha Kap-
ranax. Kapzanuncxuti Mesicoynapoonutii nonesoui Cumnosuym —2002. [peenetiuue smanet 20pHozo
oena u memamnypzuu 6 Ceeeprou Espaszuu: Kapezanunckuii komnnexc. M.: Hucmumym apxeonozuu
PAH, 2002. C. 13-17.

E. E. Autununa, E. 1O. Jlebenena, E. H. Uepubix. CxoTOBOACTBO K 3eMiuexnenne Ha TopHoM?
Kapeanuncrxuii Mexcoynapoonwiit nonegosi Cumnosuym—2002. [lpesnetiumue smansl 20pHozo dena
u memamnypeuu 6 Ceeseproti Eepazuu: Kapzanunckui xomniexc. M.: Hucmumym apxeonozuu
PAH, 2002. C. 27-29.

E. H. Yepnnix. Kaprane:: peHoMeH, napagokcsl ¥ Mofeas GyHKIHOHUpOBaHHA. Kapeanunckuii
Meacoynapoonuiii nonegoit Cumnosuym—2002. Jpesneituue smanol 20pHO20 0ena u Memannypuu
¢ Ceseproti Eapazuu: Kapearuncxuil kommnexc. M.: Huemumym apxeonozuu PAH, 2002. C. 85-88.
B. IO. JIynskos. Hcrons30Banne NporpaMMEl CpaBHEHHA CHMMETPHYHEBIX H300paXkeHHH pH pabo-
T€ ¢ KEpaMHKOil 31TOXH Mmo3aHeit OpoH3kl. Jpesnetiuue o6wynocmu 3emnedenvyes u CKomogooos
Cesepnozo Ilpuuepnomopesn (Vmeic. 00 H.3. — V eex n.3. Mamepuanvt III Mesxcdyrnapoonoi
kongpepenyuu. Tupacnonw, 5-8 noabpa 2002 2. Tupacnons: Ilpuonecmposckuii Ioc. Yu-m, 2002.
C. 165-167.

E. H. YepHsnix, E. E.Antununa, C. B.Kyssmunsix, E. }O. Jle6enena, B. 10. JIynskoB. Kaprainsi
1 JpeBHeiilllee TOPHO-METaLIyprudeckoe npon3BoAcTBo Ha ceBepe EBpasun. KCHA, 2002.
Bein. 213. C. 3-26

X. M. Bucenr I'apcus, A. JI. Pogpurec Anskansae, X. A. Jlonec Caen, U. ne 3aBana MopeHcoc,
I1. Jlopec I'apcus, M. K. Maptunec HaBappete. Okpyxaromas cpeaa, cnoco6bl CyiecTBOBaHHA
M METAJLTYpru4ecKoe npou3BoAcTBo Ha Kapranax B snoxy 6ponssl. Kapeanunckuii Mescoyrapoo-
Hoiti nonegou Cumnosuym — 2002. [pesnetiuue smanvi 20pHo20 dena u memannypauu 8 CegepHoti
Espazuu: Kapzanunckuti kommnexc. M.: Huemumym apxeonozuu PAH, 2002. C. 11-12.

B. 1O. JIynskos. Kepamuueckuii kommnexc nocenenus l'opHblit. Kapeanunckuii Mescoynapoonoti
noneéoti Cumnosuym — 2002. [lpesuetimue smanvl 2opHozo dena u memannypzuu @ Ceseprou Eepa-
3uu: Kapeanunckuii komnnexc. M.: Hucmumym apxeonozuu PAH, 2002. C. 17-19.

C. B. Ky3emunpix. Mertan, unak u aureitnbie dopMsl Ha T'opHoM. Kapzanunckuii Mexcoynapoo-
Huiti nonesou Cumnosuym — 2002. [pesnetiuuue smanvi 20pHo2o oena u memannypeuu é CesepHoti
Eepasuu: Kapzanuuckuii komnnerxc. M.: Hnemumym apxeonozuu PAH, 2002. C. 20-22.

C. PoBupa. Metauryprus Ha ['opHOM B no3gHeM 6pon3oBoM Beke. Kapeanunckuii Meowcoynapoo-
Huiti noneeoti Cumnosuym — 2002. [lpesnetimue smanvt 2oprozo dena u memannypzuu 6 Cegeproii
Eepazuu: Kapeanuncxuit komnnexc. M.: Hnemumym apxeonozuu PAH, 2002. C. 23-24.



20

Beenenue

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

E. E. AstunuHa. Apxeosoonoruueckue uccienobaius Ha [opHoM. Kapzanunckui Mesicdyuapoo-
Heiti nonesoi Cumnozuym — 2002. [pesHetivue amanvi 20pHozo oena u memannypzuu ¢ Cegephoti
Eepasuu: Kapzanunckuii komnnexc. M.: Hucmumym apxeonozuu PAH, 2002. C. 25-26.

E. E. Autununa, E. 0. Jlebenesa, E. H. Uepnnix. CxotoBoacTso n 3emiueaenne Ha lopaom? Kap-
2anurckuii Mesicoynapoonwtii nonesoi Cumnozuym — 2002. [pesuetiwue amansl 20pHo20 0ena
u memannypzuu 6 Ceseprnou Espazuu: Kapeanunckuit komnnexc. M.: Hiemumym apxeonozuu PAH,
2002. C. 27-29.

H. B. XypOuH. DnexrpoMeTpHUYECKHE HCCIENOBaHMA Ha Tepputopni KapranuHckoro ropao-me-
TaJuryprudeckoro koMiekca. Kapzaruncxuii Mescoynapoonwiii noneeoti Cumnoszuym — 2002. [lpea-
Heliwuue amansl 2opHozo oena u memaniypeuu 6 Cegeproii Eepazuu: Kapzanunckuti komnaexc.
M.: Huemumym apxeonozuu PAH, 2002. C. 30-32.

C. B. Bornanos. Ilepumnckuii 1 KomuccapoBckuii Hekponosu nosguero 6ponsoBoro Beka Ha Kap-
rasiax (packonku 2000 u 2001 rr.). Kapearunckuii Mesicoynapoonwiii nonesoti Cumnosuym — 2002.
Hpesneitwmue smanvr 2oprozo dena u memannypzuu 8 Ceeeproii Espasuu: Kapzanunckuii xom-
nnexc. M.: Hucmumym apxeonoeuu PAH, 2002. C. 33-36.

A. I1. Byxxunosa, M. b. Menuukosa. Kapransi: HaceneHue 3noxy 6poH3bI 10 JaHHBIM aHTPOIOJNO-
M. Kapeanunckuii Meocoynapoonutii noneeou Cumnosuym — 2002. [Jpeanetiuuue amanvl 20pHo20
dena u memawrypzuu 8 Ceseproti Eapazuu: Kapzanunckuii komnnexc. M.: Hucmumym apxeonozuu
PAH, 2002. C. 37-39.

M. B. Ko3noBckasa. PekoOHCTpyKIIMs THIIa TUTAaHHA 10 JAHHBIM XMMHYECKOTO aHAJIN3a KOCTHOMH
TKaHH HHAWBHAOB C IAMATHHKOB No3gHero 6poH3oBoro Beka. Kapzanunckuii Mesxcdynapoonuwlii no-
nesoii Cumnosuym — 2002. [peenetivuue smansl 2zoprHozo oena u memainypeuu 8 Cegeproti Eepazuu:
Kapzanuncruii komnnexc. M.: Hnemumym apxeonozuu PAH, 2002. C. 40—41.

E. E. Kynukos. A. b. ITonrapayc. Monekymspaeiit ananu3 apesreit JJHK no antpononormueckum
Marepuanam 3 Kaprasos 1 cMexHoro pernona. Kapzanunckuii Mesicoynapoonutii nonegoti Cumno-
3uym — 2002. [pesuetivuue smanvt 2oprozo dena u memannypzuu 8 Ceeeprou Eepasuu: Kapzanun-
ckuti komnnexe. M.: Hncmumym apxeonozuu PAH, 2002. C. 42—43.

E. H. Yepusix. [ApepHeiiliee ropHO-METALTYPri4eCKOe POU3BOACTBO Ha rpaHuLe EBponel u Asuu:
Kapranunckuii ueHTp. Apxeonozun, amuozpagus u aumpononozun Eepazuu. Ne3 (11), 2002.
C. 88-106; Anenuiickuii nepesod: E. N. Chernykh. Ancient Mining and Metallurgical Production on
the Border between Europe and Asia: the Kargaly Center. Archaeology, Ethnology & Anthropology
of Eurasia, No. 3(11), 2002. P. 88-106.

Evgenij N. Cemych. Die vorgeschischtlichen Montanreviere an der Grenze von Europa und Asien:
Das Produkzionszentrum Kargaly. Man and Mining — Mensch und Bergbau. Studien in honour
of Gerd Weisgerber on occasion of his 65" birthday. Ed. By T. Stéliner, G. Korlin, G. Steffens,
J. Cierny. Der Anschnitt. Beiheft 16. Bochum: Deutsches Bergbau-Museum, 2003. S. 79-92.

E. H. YepHrix, E. E. Autununa, C. B. Ky3smunsix, E. 10. Jle6eneBa. Hopeiimne oTkpeITHA Ha
Kapranax: ceson 2003 roaa. IIpobremu zipnuuoi apxeonozii. [Jonogioi Il-zo Mixcdynapoonozo
Kapmamucwrozo nonvogozo apxeonoziunozo ceminapy). Anueeck: [Jonbacwvckuii 2ipuyo-meman-
aypezitinuii incmumym, 2003. C. 205-213.

E. N. Chernykh. Kargaly: The Largest and Most Ancient Metallurgical Complex on the Border
of Europe. Ancient Metallurgy in Eastern Eurasia from the Urals to the Yellow River. Lewiston,
NY and Lampeter, Ceredigion, Wales, 2003. P. 223-237.

C. B. Ky3smunsix. MexayHapoaHsiii noneBoit cuMnosuyM «J[peBHeiIne 3Tanel ropHoro aejia
n Merautyprun B CepepHoit EBpasnu: Kapranunckuii kommeke» (Kapranu-Open6ypr). KCHA.
2003. Bein. 215. C. 96-101.

C. B. Ky3pmunbix. MexxayHapoaHslit nonepoit cumnosuyM «JlpeBHelilue 3tTansl ropHoro aena
H Merannyprun B CepepHoit EBpasun: Kapranunckuii kommuekc». PA. 2003. Ne4. C. 166-168.



Beenenne 21

82.

83.

84.

85.

P. Lépez, J. A. Lopez-Saez, E. N. Chemnykh, P. Tarasov. Late Holocene vegetation history and
human activity shown by pollen anlysis of Novenki peat bog (Kargaly region, Orenburg Oblast,
Russia). Vegetation History and Archaeobotany. No. 12. 2003. P. 75-82.

E. H. YepHurix. Hccnenosanns nocenenus l'opHuiii Ha Kapranax. Apxeonozuveckue omxpoimusn
2002 2. M.: «Hayra», 2003. C.306-309.

E. H. Yepnpix. Kaprajis — yHHKalbHBIH NOpHO-METaJLTYyprudeckuii koMiuiekc Ha FOxHoMm VYparne.
Becmuux PTH®, 2003, Ne 3. C. 193-208.

A. C. Pabyxa. [lorpe6anbHuie NaMATHUKH ApeBHero KapranuHckoro ropHo-MeTaLlypruueckoro
ueHtpa. Yenosex 8 npocmpancmee opesnux kynbmyp. Mamepuanvi 6cepoccuiickoii HayyHou
konugepenyuu (20-25 aszycma 2003 2., Apxkaum). Henabunck: Myseii-3anoseonux «Apxaumy,
2003, C. 95-97.



Masa 1

Kepamuyeckun komnnekc

1.1. BbiTOBaA Kepamuka: obuime 3amevyaHus

IMpucTynas Kk oMHCaHWIO KEPaMHYECKOro KOMIUIeKca moceneHus [opHBIH, Heo6XomuMo oTMe-
THTb, YTO NOCyaa cpyOHO# KyneTypHO-HUcTOpHueckoi obuHocTH (nanee CKHO) npeacrasnser coboi,
B OMpPEJEICHHOM CMBICIIE, YHHKJILHOE SBJIEHHE. BONBIIMHCTBO CIEMATNCTOB 110 JaHHO# npobneMaTrke
MOAYEPKHUBAIOT PEAKYIO «CTAHAAPTH30BaHHOCTEY, eAHHOO0Opasue GopM M «HpOCTOTY» OpHAMEHTAIb-
HBIX KOMMNO3ULHIA Ha OrPOMHOI TEpPUTOPHH e¢ pacnpocTpaHeHHs. JlaHHbIE 00CTOATENLCTBA, @ TAKKE
3HAYHTENLHOCTh HAKOIUIEHHBIX MaTepHalloB, COCOOCTBOBAIH TOMY, 4T0 kKepamuka CKHO sBnsercs
CBOE0Opa3HBIM TIOIMTOHOM 171 CO3JaHHMA H IPUMEHEHHA Pa3INYHBIX METOAHK 00paboTKH MaccoBOro
Marepuana. Buagumo, Ha cerogHsmHui eHb MIMEHHO JUIA 3TOH MOCYABl CO3AaHO CaMoe 3HAYUTENbHOE
KOJTMYECTBO KJIacCHu(pUKaLnil OpM ¥ OPHAMEHTOB C IPUMEHCHHUEM MaTEMaTHYECKUX H CTATHCTHYECKHX
MeTonoB [AHapocos, Myxoman 1983, c. 48-53; I'ap6y3os, HMintoxos 1997, c. 78-94; Heonuk, [lepsu3
1985, ¢. 23-38; XKurynuna 1978, c. 48, 49; Kouepxxenko u ap. 1993, c. 86—109; Koueprxenko u np. 1994,
c. 74-96; Jlonarun 1991, c. 42-52; O6wiaennos, O6biaenHoBa 1992, c. 106121, 124-126; [IpaxuH,
becennn 1989, c. 106-124; Copokuna 1986, c. 47-57; u ap.]. KoneuHo, B nepByio ouepeb 3TO OTHO-
CHTCA K MaTepHaiam norpedayibHbIx NaMATHUKOB, OJJHAKO MOXKHO OTMETHTH BO3pacTaHHE MHTEpECa
K aHaJTU3y ObITOBBIX KOMILIEKCOB. :

CaMo TeppHTOpHANEHOE PacNONIOKEHHE NoceneHna [opHBIA Ha rpaHuLe AByX KpyHHBIX oOpa-
30BaHMIi STIOXU MO3HEH OPOH3H — CPyOHOTO M aHJPOHOBCKOIO — MPEAIOIAracT HE COBCEM «YMCTHIH»
B KyJIETYPHOM OTHOLICHHH, MHOTOKOMIIOHEHTHBIH XapakTep ¢OpPMHpPOBaHMA JAHHOTO KEPaMHYECKOIO
KOMILIEKCA, OTPAKAIOLIHI CIOXKHBIA MPOLIECC B3aUMOAECHCTBUS ITHX TPYNIN HAceJIeHUA. boabIINMHCTBO
HCCIIe0BaTeNcH, 0OpalllaBIINXCA K U3YYEHUIO JAHHOTO PETHOHA, OTMEYAET YaCTOEC COBMELICHHE B Ke-
PaMHUYECKHX KOMIUIEKCaX CPYOHBIX M aHAPOHOBCKHX uepT [Bacuibsen 1995, c. 215; I'opGyHos 1991,
c. 12; T'op6ynos 2001, c. 32—34; 3nanosuy 1976, c. 3; Mariommu 1975, c. 84; Monoaun, Ilpaxun 2000,
c. 8; Mopo3os, Pyrto 1989, c. 83; O6s1aenHoB, O6p1aeHHOBa 1992, c. 144—-146; Iletpos 2001, c. 440,
441; INopoxosa 1989, c. 64, 70; Pyrro 1982, c. 28; PyrTo, Mopo3zos 2001, c. 333-335; CemeHnosa 2000,
c. 178; Credanos u ap. 2001, c. 294; Xansanun 2000, c. 67-71; Xananuu, boraanos 1999, c. 84; u np.],
WHOTI/A JaXke roBOPA O €JUHOM CPYOHO-aHAPOHOBCKOM MHpE.

B cBA3M C 3THM NpeACTaBIACTCA aKTyalbHLIM BBEJCHHUE B HaydHBI 060pPOT KEPAMHKH TaKOro
YHHKAJILHOTO MAMATHHKA, KaK nocenenue [opuelii'. [To HalleMy MHEHHIO, KOMIUIEKC, B IIE€JIOM, ABJIAETCA
€IWHBIM M OCHOBY ero cocrtasmsator Matepuansl CKHO. B naHHo# 4yacTu pabGoThl mepen HaMH CTOsNa
3aja4a 1o BO3MOXHOCTH MaKCHMAJILHO TIOJIHOTO OMHCAaHUA KEPaMHYECKOro MaTepHaiia Oe3 BbIAEICHUA
BCEX COCTABJMIOLINX €r0 KYIETYPHBIX KOMMOHEHTOB. [laHHBIA noaxoa oOyclOBlIEH €lIe U TEM, YTO
YacTh COCYAOB COYETAIOT B cebe YepThl pa3nu4HBIX KynsTyp (Tpekie Bcero cpyOHOH, allaKy/libCKOH,
(eopOBCKOit), YTO B LIEJIOM PAIE CITyYaeB HE MO3BOIAET OAHO3HAYHO pellaTh MpodieMy UX KylIbTypHOH
HHTEpIpeTaLuu.

B kparkoit ¢opme HekoTOpble NpeaBapUTENbHBIE PE3yIbTaThl H METONNKAa 00paboTkH KepaMu-
4eCKOro MaTepHalla yXe HalLIM cBoe oTpaxkeHHue B nedatu [UepHsix u ap. 1999; Uepneix u ap. 2002;
Jlynbkos 2000, c. 269-272; JIyuskos 2001a, c. 93-95; JlynskoB 20016, c. 279-282; Jlynskos 2002,
c. 165-167].

!Cneunduka KepaMHYECKHX COCYROB, HCTIOJIB3YEMBIX B META/UIyPrH4eCKOM M MeTawioobpabaThiBaioileM mpo-
H3BOJACTBaX, NpeaonpeaenieT HeoOXOTUMOCTb HX PaCCMOTPEHUSA OTAENBHO OT 6BITOBOMH nocynsl. B cBa3u ¢ 3THM
pazaenei 1.1-1.7 mOoCBALIEHBI OMUCaHHIO M AHATTH3Y TONBKO OBITOBO KEPAMHKH, a IUTaBWIbHBIE Ya1H PACCMOTPEHbI
OTHAENbHO, B pa3gene 1.8.
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1.2. Knaccudpukauua xepammyeckux popm

1.2.1. [IpUHUHNGBI M METOAHKA H3YYEHHHA

Ha nnomans ocHOBHEIX packonoB 1 u 6 6b11o o6HapykeHo 6onee 115 Tricsiu PparMeHTOB Kepa-
MHKH 3TI0XH IMo3/1He# 6poH3bl. O011ee KONMYECTBO COCYI0B, BEIAEIEHHOE MO BEHYHKaM Mocie Moxbopku
¥ CKJIEHKH (parMeHTOB, MOXKHO OLIEHUTD B 5,5—6 Thicay 3k3emnisapoB. HyxHo y4HTBIBaTh, 4TO JaHHOE
3HAYEHHE B ONPE/IEIICHHO CTENIEHH YCIIOBHO, TAK KaK JIEHBIE COCY/IBI, 0COGEHHO HEOPHAMEHTHPOBaHHBIE,
3a4acTyl0 HMEIOT CHIIbHBIE Pa3INYHA B IpOQHUINpPOBKE H 00paboTKe MOBEPXHOCTH MO pa3HbIM CTOPO-
HaM, 4TO HE BCEr/a NO3BOJIAET OAHO3HAYHO OTHOCUTH )parMeHThl BEHYHKOB K OTHOMY WM, Ha060poT,
Pa3HBIM COCYIaM.

Cpeny oTIMYHTENBHBIX 0COOEHHOCTEH KEPAMHYECKOTO KOMILJIEKCa HEOOXOMUMO OTMETHUTH TIpak-
THYECKH IOJIHOE OTCYTCTBHE KPYMHBIX COCYZOB, OOBIYHO HHTEPIPETHPYEMBIX Kak TapHsuie. Beero 3 ak-
3eMIUIPa MIMEIOT MAKCHMATBHBIN IHaMeTp TyJ0Ba, paBHbli 30—32 cM, a 6onee KpynHbIe He 0OHAPYIKEHBI
HH pa3y. Bo3amoxkHo, 3T0T akT oTpaxkaer crienngpuKy HCCIEIOBAHHOH YaCTH NOCENIEHHUA, CBA3aHHYIO
C €€ BBIDOKXCHHOH POM3BOACTBEHHON HANpPaBIEHHOCTHIO.

Jlns Bceil KONNEKIMH XapaKTepHa CWIbHAS «pa3MENBMEHHOCTR» 4acTel cocynoB, Oonbmoi pas-
6poc UX MO IUIOIIAAN PACKONOB U KpaiHEe HE3HAYHUTEIbHOE KOIHYECTBO LIENbIX 3K3EMILULIPOB — Beero 76.
ITo3ToMy st aHanM3a MPUBIIEKATMCHL BCE COCY/IbI, COXPAHMBILIHECS OT Cpe3a BEHYHKA 10 MaKCHMaJlb-
HOTO pacIHUPEHHs TYJI0Ba, IPH YCIOBHH BO3MOXHOCTH OIMpeEe/ieHUs AUaMeTpa Mo BEPXHEMY cpe3y.
Ha cerogusuHuii 16Hs TaKUX COCYAOB HaCUUTHIBaeTCA 899 3k3. Heo6X0nMMo HaNOMHHUTE, YTO pe4b HIET
TOJBKO O GBITOBOH Nocyze.

Bce cocyns! paccMaTpHBATHCh KaK IPHHAIEKANINE K OAHOMY M3 IBYX knaccoBs: kinaccy L — bec-
IIEHHBIX, 6€3BEHYNKOBLIX, (JIMH30BHAHBIX» B npoduie (0ObIYHO MX HA3BIBAIOT «DaHKaMI) U «MHCKa-
MH») ¥ KJ1acCy S — IMEIOIMX HIEHKY, BEHYMK U «S-BUAHBIIN» Npodunb («ropIIKOBHIHBIEY, (TOPIIKH»
1 «ocTpopebepHble TOPIIKH ).

s mopdonornyeckoro aHanm3a ObLia MCTIONB30BaHa co3faHHas B JlaGopaTopun ecTecTBEHHO-
Hay4HbIX MeTofoB A PAH nporpamma rpaduyeckoro cpaBHeHNs CHMMETPUYHBIX M3o0paxenui. C ee
MOMOIIBI0 BOSMO)KHO CONIOCTARIATE MEXAY coO0H Jr00ble CHMMETpHYHEIE GOpPMBI (B ITAHHOM CITy4ae co-
CY/Ibl CYUTAITUCH YCJIOBHO CHMMETPHYHEIMH ), ITyTEM HAJIOKEHHUA UX U300paKeHUI APYT Ha Apyra Wik Ha
NpeIBAPUTEINLHO BhIEICHHBIE MOP(hOIOrHYeCKIe 3TANOHBL. B naeane 3T 3TanoHbI JOMDKHEI COOTBETCTBO-
BaTh TeM 00pa3laM, K KOTOPbIM CTPEMIIIHCH IPEBHHE FOHYAPHI IIPH M3TOTOBJICHHH KOHKPETHBIX COCYIOB
¥ KOTOpBIe ObUTH 00YCIIOBJICHB TEXHONOTHEH U3TOTORJICHHS, IEPENAIONICHCA U3 IIOKOJICHHE B TIOKOJICHHE.
KoHeuHo, B HalllM THM MOXKHO TONBKO B OOJIBbLIEH WM MEHBILEH cTEneHN NPUOIN3UTLCA K BBLICIICHHIO
3THX «KaHOHHUeCKux» ¢popmM. TeM Oonee, 4TO B JAHHOM KOMILIEKCE OLILYyTUMBI B3aUMOBJIUSHUA PA3IHIHBIX
KE€PaMUYECKHUX TPAIVIINiA, BCErIa oTpaXkarolrecs Ha Mopgonoruu kepamuku [beceann 1998, c. 162].

IIp coBMECTHOM CpaBHEHHHM KOHTYpPOB BCEX COCYZOB, BOILEALINX B BBIOOPKY, IO OCHOBHBIM
wiaccam (L u S) BBIACHHUIOCH, YTO OHM NPEACTABIAIOT COOOM MPaKTHUECKN HENPEPHIBHbIC PsA/bl, HE
pacnazaaioniecs Ha Kakue-In00 KOHKPETHO pa3Myaroiuecs Mexay coboil rpynnel (MCKIIIOYEeHHE co-
CTaBJIAIOT TOJIBKO COCYAB] HEOONBIINX WK, HA000POT, KPYIHBIX pa3MepoB). CBA3aHO 3TO ¢ TEXHOJIOTHEH
M3TOTOBJIECHHS JIEMHOM NOCYAbI, YPOBHEM HPOMECCHOHANN3MA APEBHAX I'OHYAPOB M HEBO3MOXKHOCTHIO
MpeAeNnsHO KECTKO CAe0BaTh 0Opa3iam.

B cBa3u ¢ 3TUM ObLTH BEIOpaHBI HeKHe MOpdoorHYecKne 3TaIoHbI (MACATLHBIE THITBI), IIPH BbI-
JeJICHUH KOTOPBIX YUYUTHIBAINCH PE3YNIBTAThI, HONYYEHHBIE B XOI€ aHATH3a LIENTbIX GOPM NOCENEHIECKON
cpybnoii kepamuky [Jlonatun 1991, c. 43-48; Ilpaxun, becenun 1989, c. 106-124; Ipaxun 1993,
c. 77; ¥ Ap.], IoNONHEHHbIE HA OCHOBAaHNH perMoHanbHO# cieundnku MaTepuana. BribpanHsie Mop-
donornyeckue penepel (3TaJOHBI) UMEIOT )KECTKHE pa3MepHEBIE COOTHOLLEHHUA (TP HX CO3JIaHHM UC-
HOJB30BAINCH KOHKPETHBIE COCYABI, HanOoee MOJTHO OTPaXKaIoIIME XaPAKTEPUCTHKH KaXKA0H IPYIIIIbI).
VIMEHHO ¢ HUMH NPOM3BOAKNIOCH CONIOCTABJIEHUE BCEX BOLICIIINX B BEIGOPKY COCY/IOB B IPOrpaMme
cpaBHEHHA rpadpuueckux n3o6paxeHuH.
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Mpynna 3k3./ % Mpynna K. /% Mpynna 3./ %
| \Y/ IX
32 aka. 149 a3k3. 67 aka.
36 % 16,6 % 75 %
I VI X
20 aka. 43 3ka. 29 ak3.
22% 48 % 32%
[l Vil
14 3ka.
388 aka. 31 aka. 1,6 %
431 % 3.4 %
MuHunaTiopHble
v Vil
31 aka.
49 aka. 46 aka. 34 %
55% 51%
BHe rpynn
Bcero 899 3ka.
100 %

Puc. 1.1. Pacripeaenenne no Mop¢0J10rHuecKuM rpyImnaM BoLIEIIHX B BLIGOPKY cOCyA0B (KOMHYECTBO B KaXKAOM
rpyNIe U MPOLEHT OT BCeX, BOLISAIINX B BBIOOPKY). 3mech W Aanee pUMCkHe LHGPLI COOTBETCTBYIOT HOMEpaM
rpyni B TEKCTE

EctecTBEeHHO, 4TO BCE JIEMHBIE COCYABI HE OYAYT JKECTKO COOTBETCTBOBATH TOMY HJIH HHOMY
aTajoHy. Becerna cymecTByeT HEKOTOpOE KONMYECTBO MNEPEXOAHBIX HOPM, b61aronaps KOTOPEIM H NIpo-
MCXOIMT «CINIa)KHBAHHE)» IIPH PACCMOTPEHHH COBMECTHO BCeX COCYA0B. OTHECEHHE ITHX NEPEXOAHBIX
¢opM K Toit miHM HHO# rpynme 6a3upoBasiock Ha o6meM cxoiCcTBe POpMbI, BEIpaXKaeMOM B IIPOLIEHTaX
CTeneHH OIM30CTH, ONpeNeNseMbIX NMPOrpaMMoi cpaBHeHHs H300paxxeHHH aBTOMaTH4YeckH. IIpu
3TOM COIIOCTaBIACTCA IUIOLIAAb, 3aHHMaeMas H300paxkeHHEM cocyda, H (QYHKUHSA, OMHCHIBAIOLLAA
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Puec. 1.2. Cxema yacreii cocyna

npoouns usgenus (6onee mogpodHo cM.: [UepHsix u ap. 1996]). B cuiy HexoTopsix ocobeHHOCTEH
[IpOrpaMMBl, 0Ka3aJIoCh HEBO3MOXKHBIM CPaBHMBATh TOJILKO BEPXHHE YaCTH COCYAOB, COXPaHUBILIHECA A0
MaKCHMaIBHOTO paclIMpeHHs TynoBa. [Jo3ToMy, OCHOBBIBasSICH Ha MeTozae nponopuwmii [becenun 1996,
c. 59-61], 6pL1M rpadHyeCKH BOCCTaHOBIEHB! HEXOCTAIOLHE HHKHUE YaCTH BCEX OTOOPaHHBIX COCYZIOB
(o BoccranoBnenunH popM cM.: [JIyaskos 2000, c. 269-272]) u cpaBHEHHE TPONIBOAIIIOCE 110 ATHM BOC-
CTaHOBJIEHHBIM QOpMaM.

Kax yxe orMedanocs BbllIe, KOJTHYECTBO LEIBIX COCYAOB Ha MOCENEHUH KpaiiHe HE3HAYMTENBHO.
I[Ipu non6ope pparMeHTOB, KpOME PEAKMX CiaydaeB, GbUI0O HEBO3MOXKHO COOTHECTH BEpXHHE 4acCTH CO-
CYAOB C COXpaHMBIUMMHUCA JHHIIAMH. COOTBETCTBEHHO, 0(pOpMIIEHHE NIEpEX0/ia OT TYJOBA K JHHUILY HE
Mor10 6eITh yuteHo. [ToaToMy npH BelaeIEHHH MOPGOIOTHYECKHX 3TATIOHOB M AabHEHIeM CPaBHEHHH
oopMneHne THAILA HE YUHTHIBATIOCH (ake B TEX CIy4yasX KOraa OHO COXpaHHUNOCh), 2 Ha IPHBOIHMOM
pHcyHke (puc. 1.1) ans Bcex 3TanoHoB H3o6paxkeH noxo6HEIH nepexoa Oe3 3axpauHbl. Heo6xoqumo ot-
METHUTD, YTO NIPH HAJMYHM 3aKpaHHBI (HE TOBOPA yXKe O BBEIAENIEHHOM MOANOHE) 06Ias BBICOTa cocyaa
yBEIMYMBAETCA MUHUMYM Ha 1-2 cM.

s Gonee netanbHONW XapaKTEPHMCTHKH BBLIEIEHHBIX MOPQOIOTHYECKUX 3TAJIOHOB U MPOBEPKH
IPaBWIBHOCTH pa3jie/IeHUA Ha IPYIIbI GbUIH IIPHBJIEYEHBI HEKOTOPBIE a6COMIOTHBIE U OTHOCUTENBHEIE Ta-
PaMeTphl, T03BOJIAIOILME CYANTH O Pa3MEpax U CTENEHU CpOpMUPOBaHHOCTH OTAEIBHBIX YacTel COCYyN0B.
H3-3a pparmenTapHOCTH MaTepHaa, 11 BCEX SK3EMIUIIPOB GBLIO BO3MOXHO OIPEAE/HTS JINIIb [TapaMe-
TPBI BEPXHUX 4acTeit — quaMeTp BepxHero cpe3a (D1), nmamerp meiiku (D2), MakcMMaibHBIH QMaMeTp
tynoBa (D3), BeicoTy BeHunKa (h1) n BeicoTy MakcuMansHoro pacumpenus tynoa (h2). EcrectBeHHo,
4TO JUIA OTKPBITBIX COCYROB Kacc L Bo3MoxkHO onpenenenue tonsko D1, ams npounx — D1, D3, h2, ms
COCyIOB KJ1acca S BCcex NNepe4YHCIICHHBIX BHIILE TApaMETPOB (HAHMEHOBaHHE YacTeH COCyR0B NIPHBEAEHO
Ha puc. 1.2)2. JIns XxapaKTepUuCTHKH C(OPMHPOBAHHOCTH OTAENBHBIX YacCTeH COCYOB MPUBIEKAIHCH CO-
otHowenus D1/D3, D2/D3, h1/D3, h2/D3 u h1/h2.

TakuMm o6GpaszoM, npu wiaccuuxanuyu GopM HCIOIB30BANKUCH OOIIKE oYepTaHHsA, a6COMOTHEIE
pa3Mepbl BEPXHUX YacTeil COCYAOB, UX COOTHOLUEHHSA, a TalkoKe KaueCTBEHHbIE NPH3HAKH — HAJINYHE

[Ipu onmcaHny GOPMBI H OPHAMEHTANIBHBIX 30H COCYXOB HCIOAB30BaHa HauGonee 060CHOBaHHAA H YNOTpeGH-
TeJIbHaA B apXeoJIorHueckoif 1ureparype Tepmunonorus [[op6os 2000, c. 133-135, puc. 14, I, 3; Kouepxenko
u ap. 1994, c. 74-96, puc. 1; Jlonatnu 1991, c. 43, 44, puc. 1; Jlonatuu 2002, c. 41].

4-70|
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% Puc. 1.3. InameTpsl auuiL (B cM)

------------------------------------- S — ycryna u pebpa. Odopmienue
BEPXHETO Cpe3a HE yYHUTHIBa-
JIOCh, TaK KaK JOBOJBHO 4aCTO
e S e Ha pa3HbIX y4acTKaxX AHaMeTpa
OHO 3HAYMUTENIEHO BapbUPYETCH.
IIpoBenenHEBIe H3MEPEHHUS qHa-
METPOB BCEX COXPaHMBIUMXCSH
IHUL MoKa3aiu, 4yTo Gosee
80% u3 yuTeHHBIX 652 3K3.
(Bce mHuOia, oGHapyXeHHbIE
Ha MOCENIEHHH, TUIOCKHE) MMe-
1ot avametp 7-12 cM (puc. 1.3).
OTH JaHHbIE YYUTHIBAIUCH NPH
3-4 56 7-8 9-10 11-12 13-14 15-16 17-18 rpadHIECKOM BOCCTAHOBICHHH
¢$OpMBI COCYIOB.

|
]
i
[}
i
-
i
§
i
i
|
i
]
|
\
|
i
|
i
JAuametp

1.2.2. Mop¢onornyeckne rpynns! 661TOBOH KepaMHKH

Huxe, npu onucaHnu rpynn KepaMHKH, IPHBOAATCA JaHHEIE, XapaKTEPU3YIOLINE LIEHTPBI 3THX
TPy ¥ KOJMYECTBO COCYAOB ITOJTHOCTBIO OTBEYAIOIIUX BbIOpaHHBIM KpUTEpHAM. Yepes 3Hak «/» yKka3aHO
KOJIMYECTBO COCYAOB, OKa3aBLINXCA HanGoee ONM3KUMHM K 3TaJIOHY JaHHOH I'PyMIIsI [0 061eMy abpucy
H TapaMeTpHuecKuM JaHHbM. Ha puc. 1.1 npuseneHsl n3oOpaxeHnss MOPGOIOTHYECKUX 3TAIOHOB,
YKa3aHO KOJIMYECTBO COCYAOB B IPYNIE M UX NMPOLIEHT OT OOLLEro YHUCiIa BOLIEIINX B BLIOOPKY.

Kmace L:

1. OTxpeiTHIE cOCynpl He Meroture Tieunka (h2=0)— 16/16 sx3emruiapos (puc. 1.12: 1 u 1.16: 3-5)°.
VY nocnennnx 16 cocyaoB Ha OTAENBHBIX Y9acTKaX NpodHuIs, BO3MOXHO, H3-3a HECOBEPIIECHCTBA TEX-
HOJIOTHH, OTMEYEHO KOPOTKO€ BEPTUKAJIbHOE HIIH c1ab0 3arHyToe BHYTPb Il1e4o. Bece BKITIOUEHHBIE
B 3Ty FpyNIy COCY/bI, IPOUCXOAALIHE U3 CIIOEB packona 6, HMEIOT TaKoe IIeYo.

II. Cocyns ¢ npsMbIM BepTHKanbHBIM mneuukoM (D1=D3) — 11/9 sx3emnnspos (puc. 1.6: /;
1.12: 3; 1.16: 2, 6, 8 m 1.24: 1-3). 9 cocynoB BKJIIOYEHB! B 3Ty I'pyIIy [0 00ILMM odepTaHHAM GOPMBI,
Ho oTHoueHne D1/D3 y uux paBHo 0,98-0,99. U3-3a ocobennocTed oGopMiIeHHs BEPXHETO Kpas, He-
KOTOpBI€ COCYABI MPYNINbI HMEIOT MOAKOIOKONIOBUAHYIO (HOpPMY.

Bce 3akpeithie cocyasl (D1<D3) 0o6sl94HO paccMaTpHBalOTCA BMeCTe, HO NpH UX oOpabotke
B IPOrpaMMe CPaBHEHHA rpagHIeCcKUX H300paxKeHHH GbIIO BBIAENEHO ABE IPYMbl, HAIEALINE NOA-
TBEPXKACHHE NPH NIOCTPOeHHH rpaduka no coorHomenuto h2 / h2/D3 (puc. 1.26). I'pannna npu3Haka
npoxoaut no 3Ha4eHHo 0,30 nns otHomenna h2/D3%. M3-3a pparmeHTapHOCTH MaTepHana B JAHHOM
Cllydae NpHILIOCh HCNONB30BaTh OTHOIIEHHE BBICOThl MAKCMMaJIbHOTO PacIIHPEHHUsA TylIOBa K MaKCH-
MaJIbHOMY JHaMeTpY, a He K o0uiel BeicoTe cocyaa. [IpaMo nponopunoHanbHas 3aBUCHMOCTDb NOCIIEA-
HHUX ABYX BEJIMYHH, OTPaXKAIOIHX OOLIME MPOMOPLHH COCYAOB, MOATBEPKIAETCA HEOAHOKPATHBIMH
HabmoneHuaMH [becenun 1996, c. 59; INpaxun, becemun 1989, ¢. 111]. [loaToMy MBI COUNMH BO3MOXHBIM
pa3meNMTh X Ha JABE IPYIIIbl, XOTA BTOpPas U3 HUX U BBIIAIUT HECKONbKO aMOpPGHOH.

SUnmocTpalMy CKOMIIOHOBAHBI 110 XPOHONIOTMYECKAM TOPH3OHTaM H COOpYKeHHAM. BHYTpn oTaenbHBIX Tabmmi,
10 BO3MOXXHOCTH, COCY/bl IPYNIMTHPOBAINCH MO MOP(HOIOrHYECKMM IPYINaM H KOMIIO3HLIUAM OPHaMEHTa.

43neck M Aasee IpH pacyeTe MHTEPBAJIOB 3HaYeHu# GEUIH HCMOb30BaHbI POPMY/IBI M PEKOMEHAALMH, IPUBEAEHHBIE
B pabore U. C. Kameneuxoro u A. A. Y3snoa [Kameneuxui, Y3sanon 1977, c. 38-49].



1.2. Knaccudukauus kepaMu4eckux ¢popm 27

II1. 3akpeiThiE cOCYABI ¢ KOPOTKUMH OKPYIIIBIMH IUTeunkaMu (D1<D3; h2/D3<0,30) — 388 ak3eM-
wiapos (puc. 1.4: 1, 1a, 3, 5-7;1.5:5,8;1.6: 2-5;1.7:3,4;1.8:1,3-5,7,9;1.11: 3,4, 6, 7, 1.12: 2, 4-15;
1.13: 1-5, 7; 1.14: 9-11; 1.15: 4, 6-8, 10;1.16: 7, 9-11;1.17: 1-9, 11; 1.18: 1-3, 5u 1.24: 4, 7-13).

V. 3aKpeITBI€ COCYIBI C OTHOLIEHNEM BBICOTHI ILIEYMKA K MAKCHMATBHOMY JMAMETPY IPEBEIIAIOIIEM
0,30 (D1<D3, h2/D3>0,30) — 38/11 sx3emmnspoe (puc. 1.5: 7; 1.6: 6, 7; 1.8: 6, 1.9: 1; 1.13: 6, 8-10;
1.17: 10, 12; 1.18: 4, 1.20: 1-3; 1.21: 7, 1.22: 1, 2n 1.25: 2, 4).

Kaacc S:

V. CnabonpodunupoBaHHble COCYIBl C KOPOTKAM BEHUHMKOM K cl1abo BeIpakeHHO# wweiikoii. ITo
obwemy abpucy npoduns 6nusku cocyaam rpynn III, IV knacca L (D2<D1; D1<D3; h1/D3=0,04-0,11
npu D2/D3>0,90)° — 132/17 ak3emnnspos (puc. 1.4: 8; 1.6: 8, 10;1.7: 5-7; 1.8: 8; 1.9: 2-6, 8; 1.11: &,
1.14: 1-4;1.15: 1, 2, 1.18: 6-10; 1.20: 4, 5; 1.21: 3-6; 1.22: 4 u 1.24: 5).

VI. Cocyasl ¢ BEIDOKEHHOH IIEHKOH M KOPOTKHM, HO XOpPOLIO BBIACICHHBIM BEHYHKOM. IIpn
oO1weit 61u30CTH ¢ npeasiAyned rpynnoi, uMerT 6ojee BelpaxkeHHyw meiiky (D2<D1; D1<D3;
h1/D3=0,06-0,11 npu D2/D3<0,90) — 37/6 s3x3emmispa (puc. 1.9: 7; 1.14: 5; 1.15: 5, 1.16: I; 1.19: 1, 3, 5;
1.20: 6;1.22: 5, 6 u 1.25: 3).

VII. Cna6onpodunypoBaHHble COCYBI C BbIIENEHHBIM, BEPTHKAIBHO MOCTABICHHBIM BEHUHKOM,
Kak npasuio, ¢ ycrynoM (D1=D2, D2<D3) — 18/13 3x3emmapos (puc. 1.7: 9, 11; 1.10: 1, 2; 1.19: 2;
1.20: 71 1.25: 5, 6, 8). 13 cocynoB BIIOYEHBI B 3Ty rpynmy no o6meit 6nuzoct popMsl (OTHOIIEHHE
D2/D1=0,97-0,99).

VIII. IoaxonokoJoBUAHBIE COCYABI CO c1ab0 BEIPAYKCHHOM LIESHKON M I1aMETPOM M0 cpe3y BEHYMKa
PaBHBIM WIH 61IM3KHM AHaMETpPy MaKCMMaIbHOTO pacuupenus tynosa (D1=D3, D1>D2<D3) - 23/23 3k-
3eMiuipoB (puc. 1.5: 7, 3;1.10: 3, 4, 6; 1.11: 9;1.19: 4; 1.22: 7, 8; 1.23: 1, 2; 1.24; 1.25: 7, 9). Ilocnenuue
23 cocyna uMerot otHoweHue D1/D3=0,97-0,99. ITo o6memMy abpucy nanHas rpynna 01u3ka 6aHOUHbIM
COCyaM C MPAMBIM BEPTHKAIBHBIM riednkoM rpymmnsl [I. Heo6XxoanMo oTMETHTD, YTO BBIPaXKEHHOTO
xkeyobKa [0 BHYTPEHHEH 4acTH BEHYNKa B MaTepHallaX MOCENICHHA HEe OTMEYEHO HH pa3y.

IX. IpodunnpoBanusie cocyasi (D2/D3=0,84-0,92), c Beicoknm BenunkoM (h1/D3>0,8) u Hu3ko
PacHonoXeHHBIM MaKCUMalbHBIM paciuupeHueM Tynosa (h2/D3>0,30), yacto ¢ ycTynoM, no mponop-
LUAM MPHOMHIKAIOTCA K OCTPOpeOepHBIM, HO UMEKT Oonee miaBHbIH npodwis — 55/12 3x3eMmuIApoB
(puc. 1.6:9;1.7: 1,2, 10; 1.8: 2, 1.10: 5, 7, 8; 1.11: 1, 2, 10, 11;1.14: 6, 7; 1.19: 6-8; 1.20: §; 1.23: 3
u 1.25: 10, 11).

Ta6smna 1.1. [Tpeobnanaroime nHTEpBasibl 3Ha4€HUA OCHOBHBIX COOTHOLIECHHH U COCYNOB Kiacca S

Mpynnbi D1/D3 D2/D3 h1/D3 h2/D3 h1/h2
A 0,9-0,97 0,9-0,97 0,04-0,11 0,23-0,34 0,14-0,39
Vi 0,81-0,95 0,81-0,92 0,06-0,11 0,25-0,36 0,18-0,38
Vi 0,92-0,97 0,9-0,97 0,09-0,14 0,24-0,35 0,26-0,55
viil 0,97-1,0 0,92-0,97 0,08-0,17 0,24-0,39 0,32-0,52
X 0,90-0,98 0,84-0,92 0,08-0,19 0,31-0,38 0,27-0,50
X 0,88-0,99 0,86-0,93 0,04-0,15 0,25-0,30 0,15-0,42

X. B aTy rpynny BKI104€HbI COCYAbl HH3KMX MPONOPUHKH 110 HAJIMYHIO KaUECTBEHHOTO MPH3-
Haka — pebpa, BEIpPaXKEHHOTO HJIHM CIJIaKEHHOI0, B MECTE€ MaKCHMAJILHOTO PacLIMPEHHMsA TY/I0Ba, KOTOpoe
y HHX Paclo/IOKEHO B L[EJIOM BhILIE, 4eM y cocyAoB npeabiayuieit rpynmnsi (h2/D3<0,30) — 22/7 s3x3em-
mnsapoB (puc. 1.4: 2, 2a; 1.5: 2, 4, 6; 1.14: 8; 1.19: 9; 1.23: 4, 8n 1.25: 12).

S[lony4eHHBIe A1 COCYNOB KJIacca S COOTHOLIEHHSA MapaMeTPOB NpHBeAEHbI B Ta6M. 1.1.

4*
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Puc. 1.4. Packon 1. Cocyanl 43 ciioeB ¥ coopyxeHH# (a3 4. Mopdonoruyeckue rpynnsl: 1, Ja, 3-5, 7 —rpyn-
na III; 2, 2a - rpynna X; 4 —- MHHHaTIOpPHBIH cocyn; § — rpynna V
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Puc. 1.5. Packon 1. Cocynbl U3 ci10€B ¥ coopyxeHuii ¢a3n 4 — /-4, 6 u cy6dasn B-1 xomnnekca Ne [ -5, 7, 8.

Mopdonoruueckue rpynner: /, 3 —rpynna VIII; 2, 4, 6 — rpynna X; 5, 8 — rpynna III; 7 — rpynna IV
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Puc. 1.6. Packon 1. Cocyan u3 cioes u coopyxenuit ¢pa3sl 4. Mopdonoruueckue rpynnsr: / — rpynna II;
2-5 —rpynna III; 6, 7 — rpynna IV; 8, 10 — rpynna V; 9 — rpynmna IX
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Puc. 1.7. Packon 1. Cocynsl u3 ciioeB u coopyxenuii passl A — 1, 2; cybdassr B-1 xomnnekca Ne 2 — 3-8, 10, 11
U cy6dasel B-3 Han kommnexkcom Ne 2 — 9. Mopdonoruueckue rpynmnsi: /, 2, 10 — rpynna IX; 3, 4 — rpynma III,
5—-7 —rpymnna V; 8 — BHe rpynn; 9, /1 — rpynna VII
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Puc. 1.8. Packon 1. Cocyasl U3 croeB u coopyxenuii ¢azst A — I, 2 u cyGdassr B-1 xommnekca Ne 2 — 3-9.
Mopdonoruueckue rpynnst: I, 3-5, 7, 9 - rpynna lII; 2 — rpynna IX; 6 — rpynna IV; 8 — rpynna V
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Puc. 1.9. Packon 1. Cocynst cy6dasel B-1 u3 komiuiekca Ne 1 — /-6, 8 u sim NeNe 2, 2a — 7. Mopdonorudeckue
rpynnel: [ — rpynna IV; 2-6, 8 — rpynna V; 7 — rpynna VI
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Puc. 1.10. Packon 1. Cocyawi cy6dazel B-I xomnuekxca Ne 1. Mopdonoruueckue rpynnsi: /, 2 — rpynna VI;
3,4, 6 —rpynna VIII; 5, 7, 8§ — rpynna IX
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Puc. 1.11. Packon 1. Cocyasi cyOdasni B-1 xommnekca Ne 1 — I, 2 u cyGda3ssl B-3 Hap komminekcoM Ne 1 — 311,
Mopdonornueckue rpynnsr: 1, 2, 10, 11 —rpynna IX; 3, 4, 6, 7 — rpymna IlII; § — rpynna V; 9 — rpynna VIII.
5 — ¢parMeHT CTEHKH cocyaa
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Puc. 1.12, Packon 1. Cocynnl cy6dasnt B-I u3 xommekca Ne 1 — 3—15 n ambt Ne 2 — 1, 2. Mopdonornueckue
rpynnsi: / —rpynna I; 2, 4-15 — rpynna l1I; 3 — rpynmna II
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Puc. 1.13. Packon 1. Cocyns cy6daser B-1 xommiuekca Ne 1. Mopdonoruyeckue rpynnsi: /-5, 7 — rpynna IIL;
6, 8-10 - rpynma IV
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Puc. 1.14. Packon 1. Cocyns! cyG¢a3sl B-1 u3 xomruiekca Ne 1 — 1-3, 5—11 v ambl Ne 2a — 4.
Mopdodonoruyeckue rpynnsl: /-4 — rpynna V; 5 — rpynna VI; 6, 7 — rpynna IX; 8 — rpynna X;
9-11 — rpynna III
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Puc. 1.15. Packon 1. Cocyasl cy6¢dasel B-1 xommnekca Ne 2 — /-3, 5; cy6dasel B-2 — 9 u cy6dassl B-3
Haz koMmiekcoM Ne 2 — 4, 68, 10. Mopdonoruueckue rpynnsi: /, 2 — rpynna V; 3 — Bae rpynm,
4, 6-8, 10— rpymma III; 5 — rpynna VI; 9 — MuauartiopHsiii cocyq
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Puc. 1.16. Pacxon 1. Cocyast u3 cnoes cy6daser B-2 — 1 u cyGdass B-3 Han kommnekcom Ne 1 — 2-11.
Mopdgonorvueckue rpynnst: [ — rpynna VI; 2, 6, 8§ — rpynna II; 3-5 —rpynna I; 7, 9, 10, 1/ — rpynna III
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Puc. 1.17. Pacxon 1. Cocynsl u3 cnoes cy6da3sr B-3 Hag koMmmiekcoM Ne 1. Mopdonoruueckue rpymimsi:
1-9, 11 —rpynna III; 10, 12 ~ rpynna IV
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Puc. 1.18. Packon 1. Cocynsl 13 cioe cy6dasst B-3 nax smamu NeNe 2, 2a — /—6 n xomiutexkcom Ne 1 — 7-10.
Mopdonoruveckue rpynnsi: /-3, 5 — rpynna III; 4 - rpynna IV; 6-/0 — rpynna V
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Puc. 1.19. Packon 1. Cocynst u3 cnoeB cy6da3sl B-3 Hax xomniaekcoM Ne 1. Mopdonoruyeckue rpynns:
1, 3, 5 — rpynna VI; 2 — rpynna VII; 4 — rpynna VIII; 6-8 — rpynna IX; 9 — rpynna X; /0 — BHe rpynn
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Puc. 1.20. Packon 1. Cocyns! U3 cnoes cy6da3sl B-3 naag xomnnekcom Ne 2, Mopdonoruyeckue rpynmsi:
1-3-rpynnalV; 4, 5 —rpynna V; 6 — rpynna VI; 7 — rpynna VII; § — rpynna IX. 9 — rpa¢uqeckn pekoHCTpyHpo-
BaHHBI cocyq u3 AMbl Ne 33-a cyOda3sr B-2
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Puc. 1.21. Packon 6. Cocyan! U3 cnoeB U coopyxenuii ¢assr A — 1, 3—6 u cy6¢asnl B-1 xomruiexca Ne 3 - 2, 7.
Mopdonorudeckue rpynnsl: / — BHe rpynn; 2 — MHHHATIOpHBI#A cocyn; 3—6 — rpynna V; 7 — rpynmna IV
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Puc. 1.22. Packon 6. Cocynsl cy6assr B-1 xominekca Ne 3. Mopdonorudeckue rpynmst: /, 2—rpynnaIV; 3 —she
rpynm; 4 —rpynna V; 5, 6 — rpynna VI; 7, § — rpynna VIII
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Puc. 1.23. Packon 6. Cocynpl cy6da3er B-1 xomruiexca Ne 3 — /-5, 8 u cy6dasbl B-3 Han komrutexcom Ne 3 — 6, 7

Mopdonornueckue rpynmst: /, 2 — rpynna VIII; 3 — rpynna IX; 4, 8 — rpynna X; 5 — BHe rpynn; 6, 7 — MMHHa-
TIOPHBIE COCYAbI
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Puc. 1.24. Packon 6. Cocyasl U3 coopyxxeuuii cy6dassl B-2 — /-6 u u3 cnoen cy6da3ssl B-3 Hax koMmiek-

coM Ne3 — 7-13. Mopdonoruueckue rpynnsi: /-3 — rpynna II; 4, 7-13 — rpynna III; 5 — rpynna V; 6 — rpynna VIII



1.2. Knaccupukauus kepaMudeckux ¢popMm

49

Puc. 1.25. Packon 6. Cocyns! u3 cioeB cybda3ssl B-3 Hag kommiexkcom Ne3. Mopdonornyeckue rpynmsi:
2, 4 —rpynna IV; 3 — rpynna VI, 5, 6, 8§ — rpynna VII; 7, 9 — rpynna VIII; 10, 11 — rpynna IX; 12 — rpynna X;
13 — BHe rpynmn. ] — ¢parMeHTHI cocyaa U3 cioeB cyb¢a3bl B-3 Han komruiekcoM Ne3 U U3 3amoIHEHHS [AXThI
7—70]
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Puc. 1.26. 3axprIThie cocynnl wiacca L. OTHocuTenbHaa Bbl-
cOTa Iuieya

Kpome Toro, 14 3x3. (okono 2% ot
BCEX BOLUEIIINX B BHIOOPKY) — MHUHHATIOP-
Hbl€, C MAaKCHMaJIbHBIM JUAMETPOM MeEHee 2
uinn paBHbiM 10 cMm (puc. 1.4: 4; 1.15: 9;
1.21: 2 u 1.23: 6, 7). Eme 31 3x3. (3,4 %)
no ocoGennoctamM (GopMmbl WM pasmepHsiM | 10
MOKA3aTeJsIM HE BOLUIM HU B OAHY M3 IPymi 8
(puc. 1.7: §; 1.15: 3; 1.19: 10; 1.21: 1; 1.22: 3;

12

1.23: 5u 1.25: 13). ¢

4

1.3. XapakTepuctuka sbibopku 2
P P P 0 . | h2/D3

B Br16OpKE HE3HAYUTEIBHO NPE0d-
najamT cocyasl kinacca L6 Cpean Hux

0,05 0,10 0,15 0,20 0,25 0,30 035 0,40 045

6onee ¥ NpUXOAMTCA HAa JOJIO 3aKPHITHIX OaHOK
C KOPOTKHM, criabo 3arHyThIM IUI€YOM. 3Ta rpynmna
BOOOIIE caMas MHOTOYHCIIEHHAs Ha noceneHnu. Cpe-

Tab6anua 1.2. Cocyasl ¢ yctynoM B % k obmemy
KOJIMYECTBY B IpyIIe

Fpynnel yeryn Yetyn cna6o U cocyaoB Kiacca S Haubonee mpeacTaBUTENBHOM
BbipaXeH BbipaXeH
v 0.7 47 ABNIAETCA rpymna cnabonpoduinpoBaHHbIX.
Vi 47 7.0 Oxono 6% cocynos UIMeIOT YCTYYHK MPH Niepe-
Vil 355 258 XOJI€ OT LIEHKH K IUTeunKy (Tabn. 1.2; puc. 1.8: 2;1.10: 5
Vil 2.2 u 1.20: 7, 8), u3 Hux 6onee YeM y MOJIOBUHLI OH Crila-
IX 19,4 10,4 swenHbli (puc. 1.10: 7 n 1.14: 3, 6), a y yactu ocrae-
X . 3,5 LIMXCA — MOTYCPKHYT ITPOXOALICH IO €r0 OCHOBaHHUIO
BHe rpynn 3.2 pe3Ho#, rpeOeHuYaToi WK BHIMONHEHHO BAABNEHU-
Bcero % 3,0 3.1 MM rOpH30HTaJIbHOH THHKei (puc. 1.7: 9, 11;1.10: 2;

1.19: 21 1.25: 6). Cocyasl co c1ab0 BRIpDAXKEHHBIM HIH
CHelaNbHO NOXYEPKHYTHIM OPHAMEHTOM YCTYITYHKOM,
BO3MOJKHO, OTPXAIOT MPOLIECC HUBEIMPOBAaHUA 3TON
FOHYapHOW TpaaHUHH.

Tabauna 1.3. Cnioco6s1 06paboTkH MOBEPXHOCTH
(B % K 061IEMY KOJTMYECTBY COCYAOB B rpymne)

Mpynne: flowenue Pacuecki Cpenu cnoco6oB 06paGoTKM TOBEPXHOCTH,

' 63 46,9 OMnpeneNnsBLIIMXCA BU3yalbHO, NpeobiajaeT 3ariaxu-

I 20.0 30,0 BaHue. Pacyech! yallie BCero OTMEYaloTCs Ha BHYTpeH-

:3 g; 3(1); Hel MOBEPXHOCTH, HO B pAlle C1y4aeB MOKPHIBAIOT

v 16'5 30:9 U TIPaKTHYECKH BCHO BHewHOW (puc. 1.4: §; 1.5: &;

VI 32,6 34.9 1.9:4;1.16:3;1.18:2;1.21: 7, 1.22: 7u 1.24: 10). Ha

Vil 29.0 19,4 HEKOTOPBIX COCYAaX pacyechl COXPaHAIHCh JHIIb HA

vill 19.6 32,6 TPU/IOHHOM YaCTH, HE 3aHATON OPHAMEHTOM, a BBILIE

IX 34,3 239 MOBEPXHOCTD 3arI)KeHa WK noajiomeHa (puc. 1.5: 5;

X 345 10,3 1.12:3;1.16: 1; 1.17: 4; 1.20: 2u 1.21: 3). B cBaA3nu
MuHuartiopHbie 71 14,3 C 3THM MOXXHO ITPEATIOI0XKHUTD, YTO NMPOLIEHT KEPaMHKH
Bhe rpynn 29,0 22,6 ¢ nono6Ho# 00paboTKOM MOBEPXHOCTH 3HAYHTEIHHO
Bcero % 15,5 30,6 BbillIe, TAK KaK B BBIOOpKe NpecTaBleHbl PeuMYyILe-

¢ [IpuBOAMMEIE TAHHBIE MO pacnpefeIEHHIO COCYA0B, BOIIEAIIHX B BHIGOPKY, 0 OCHOBHBIM KJIACCaM OTJIMYAIOTCS
OT IMOJACYMTAaHHBIX [10 BEeHYHKaM s Bcell kouteKuud. B nocneqHuM cimydae npeobnanaior cocyasl kiacca S, co-
craBiss okoso 58% (0 BO3MOXKHEIX NPUYMHAX BOSHUKHOBEHHA noao6Ho# aucnponopuus cM.: [JIynskos 2001,
c. 280-282)).
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Tabnuua 1.4. Pacnipenenenue npuMeceil Kk NIMHAHOMY TECTY

Pakosu-| Benas
Fpynnbi Wawmor | Mecox | Alpecea | LWinak Ha KpolwKa Tanek | Cmiona | Bcero %

l 81,3 3,1 3.1 12,5 100

] 90,0 10,0 100

1]} 82,7 3,6 0,5 6,4 44 1,5 0,3 0,5 100

v 79,6 4,1 8,2 6,1 20 100

Vv 73,2 6,7 27 8,7 6,7 0,7 1,3 100

Vi 74,4 23 7,0 7,0 2,3 7,0 100

Vil 774 3,2 9,7 3,2 3,2 3,2 100

Vil 67.4 43 10,9 10,9 43 2,2 100

IX 68,7 3,0 1.5 45 7.5 1,5 1,5 11,9 100

X 82,8 34 34 6,9 34 100
MuHuariopHbie 64,3 71 14,3 71 71 100
BHe rpynn 80,6 6,5 6.5 6,5 100
Bcero 78,3 4,1 0,8 6,9 5,7 1,7 1,0 1,6 100

CTBEHHO BEpXHHE 4acTH cOCy0B. ClteIbl TOUIEHHA MPeohIIafatoT 10 Cpe3y BEHYHKA, a IOTHOCTHIO MOKPITH
JIOIIEHWEM JTMIIB HECKOJIBKO SK3EMIUIAPOB, BRITOMHEHHbIE ¢ 0c000ii TaTenpHOCTEIO (pHc. 1.8: 2; 1.9: 7;
1.11: 8, 10; 1.14: 2; 1.15: 3; 1.18: 8 u 1.19: 5-7). B uenom pacyecs 60ee xapakTepHs! 11 GaHOYHBIX
cocynoB, cnabonpogunupoBasHsix rpymn V u VI, a Taroke noakonokonosuaHeix rpymnis VIII (Taba. 1.3);
JIOLEHHUE 1A TOPIIKOB, B 0c06EHHOCTH Xopowo npoduinpoBaHHsIX. [IponeHTHOE coqepikaHHE CIIOCO-
60B 00paboTKH IOBEPXHOCTH COMMKaET MexXy coboii crabonpoduIHpoOBaHHbIE H TOIKOIOKOJIOBUIHEIE
ropiku rpynn V, VIII u 6anku ¢ BepTHKaIBHBIM I1edoM rpymsi I1.

IIpuMecH K TTHHAHOMY TECTY TakXke ONpeleNsIHCh BU3yaabHo. Haubonee yacto otMeyaercs
no0aBneHHe MIaMOTa, aMOTa ¢ HEOONBIIMM KOJIMYECTBOM MENKOTO MECKa M IaMOTa ¢ OCTaTKaMHU
pacteHuit — B cpeaHeM 75-80% B kaxaoii rpynne (tabn. 1.4). HauMeHsblee HCNoNb30BaHHE HIAMOTA
OTMEYEHO Y MHUHHATIOPHBIX COCYIHKOB, MOAKONOKoNOBHAHBIX (rpynmna VIII) u mpoduaupoBaHHBIX
rpynns! [X, a HanGonemiee ~ y cocynos wiacca L u octpopebepHbIX.

IIpuMech pa3MenpYEHHOTO METAUTYPrUyecKoro luiaka (HHOrJa ¢ KaljiiMH MeAH) oTMedeHa
BO BCEX IpyHmnax, KpoMe MaJIOYMCIEHHbIX 6aHOK ¢ BEPTHKANBHBIM IUIEYHKOM, H, BUAHMO, SBIAETCA
HHAMKAaTOPOM MECTHOIO MPOH3BOACTBA NMOCY/ALI, B pAIC ClydacB (TIOAKOJIOKOJOBHIHBIE H MHHHATIOP-
HBIE COCY/BI), BO3MOXHO, 3aMeHAA mamot (puc. 1.6: 2, 8; 1.8: 8; 1.10: 3; 1.11: 6; 1.12: [; 1.13: 1, 4;
1.14: 7; 1.16: 1; 1.18: 8; 1.20: 4; 1.21: 1, 4; 1.22: 6; 1.23: 1 u 1.24: 12). lo6apneHne pasMeIp4eHHOR
PakoBHHBI 00Jiee XapaKTEepPHO UIA OTKPHITHIX U C BEPTUKaJIbHBIM IUIeYukoM 6aHok (rpynmsi I, II),
a Taioke noaxonokonoBuaueix rpynns! VIII (puc. 1.7: 1;1.10: 4, 6; 1.12: 9; 1.15: 4; 1.16: 51 1.21: 3).
IIpoune npumecu — penku. Haubonee pasnooGpasueiii ux Habop orMeueH mis MPOGHIHPOBAHHBIX
cocynos rpynmnsi IX. IIpuBoguMeie AaHHBIC MO BEIOOpKE OMM3KH O06IIECTATHCTHYECKUM, NOTY4YEHHBIM
1pu aHanu3e Beeit kowekuuu [JIyHskos 2001a, c. 93-95], a omiH4KsA CBA3aHHI € TEM, YTO A/ COCYIOB
JIaHHOTO KOMILUIEKCa, COACPKALINX PEAKHE U BU3YaNbHO JIETKO Pa3IYMMBbIC IIPUMECH (TalbK, CNI0AA,
LIJTaK 1 Ap.), nerde moadupars ¢pparMeHTHl H, ClIefOBaTEIbHO, BOCCTaHaBNIHBaTh popMmy (puc. 1.11: 11;
1.19: 3, 5—-7n 1.23: 2).

1.4. OpHameHTauunA

IIpu paccMOTPEHHH H3JIaraeMbIX HH)KE Pe3ylbTaToB, HEOOXOAHMMO YYHTBIBAaTh, YTO B pAlE
ClydYaeB BIIOJHE BEPOATHO HaJIHYHE OPHAMEHTALMH HA HECOXPAHMBIIUXCA HH)KHUX YaCTAX COCYIOB,
a NPUBOIUMBIC CBEACHHUA KACAKTCA TOMBKO TEX JIEMEHTOB H CHOJKETOB OPHAMEHTA, KOTOPHIE YAAIOCh
JIOMOMJHHHO BHIABUTE. C LeNnbi0 yHU(HUKALMK JaHHBIE IPHBOIATCA MO 610KaM, ONMCAHHBIM B LIEJIOM
paae paboT, MOCBAILEHHBIX aHAJTM3Y HIKHEBOJDKCKOH KEpaMHKH 3MOXH o3aHel — pHHaILHOH 6POH3BI
[KouepxeHnko u ap. 1994, c. 74-96; U3orosa, Ciioros 1994, c. 97-109; H3orosa 1996, c. 3143].

7
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Ta6nuna 1.5. [{os1a opHaMEeHTHPOBaHHKIX cOCYHOB B (%%) O6man creneHb OPHAMEHTHPOBAHHOCTH
C opramon- Eon BOIIEAIINX B BEIOOPKY cocynos nocencaus ['op-
Fpynnbi ToM opHamenTa Bcero % HBIii O4eHb BhICOKad — okono 80% (tabn. 1.5).
I 68,8 313 700 IIpu 3TOoM yaue OpHaAMEHTOM YKpallalHUCh
m 850 15,0 100 cocynbl Kiacca S 1 6aHKM ¢ BEPTHKAIbHBLIMH
m 701 299 100 ruieynkaMu rpynnsl II; octpopebepHeie — opHa-
\V} 69,4 30,6 100 MCHTHPOBaHBI BCC.
\ 86,6 13,4 100 OpHaMeHTOM 3anonHeHo oT 1 [0 6 30H
Vi 83,7 16,3 100 cocyna (tabn. 1.6). s 6aHOYHBIX XapaKkTepHO
Vil 93,5 6,5 100 3anoJHEHNE OHO# 30HKI, Ui cnabompodpo-
vl 84,8 16,2 100 BaHHBIX Ki1acca S TpeXx, a Uit MpOQHIMPOBaHHBIX
IX 88,1 11.9 100 rpynnsl IX u octpopebepHbIX — HE MEHEE TpeX.
X 100.0 100 B xayecTBe eIMHCTBEHHOM 30HBI OpHa-
MuHnaTtiopHble 50,0 50,0 100
Bre rpynn 64.5 35.5 100 MEHTa Yallle BCEro BHICTYNAET IU1eY0, 0COOEHHO
Bcerc 779 22.9 700 Ha cocyaax knacca L (tabn. 1.7). Takue opHa-

MEHTaNIbHbIe 30Hbl, KaK Cpe3 BEHYHMKa, Lieifka,
MaKCHMalbHOE pacUIMpPEHHE TYJNOBa M IpH-
JOHHaA 4YacTh (MOCTEHAA — 338 HCKIIOYEHHEM OTKPhIThiX 6aHOK rpynnsi I) B kayecTBe €IMHCTBEHHBIX
MPaKTUYECKH HE HCTIONIB30BaIHCh. Y coCy10B rpynmnsl VII HU paly He 0OTMEUEHO HAaHECEHHE OpHAMEHTa
TONBKO IO TIEHHKY.

OpHnameHT 1o cpe3y BeHuuka umeet 19 cocynos (puc. 1.4: 5, 7; 1.9: 5; 1.10: 6; 1.13: 91 1.24: 4),
y 8 3K3. OpHaMEHTHPOBAaHO MECTO Nlepexo/a NpUAOHHOMH yacTH B aauuie (puc. 1.11: 2, 10 u 1.23: 3).

MOoXXHO BBIACNHUTH ABA OCHOBHBIX 3JIEMEHTa OpPHaMEHTa — TOYKY M JuHHIO [bonpmos 2001,
c. 257, 258], TecHO CBA3aHHBIE C HHCTPYMEHTAMH H TEXHHKOH MX HaHeceHHA. Takoi NMPH3HAK dJIEMEH-
Ta «TOYKa», KaK opMa BAaBleHHHA (OBaJbHbIE, TPEYTOJNbHEIE U T.1.), B JAHHOM CIy4ae CIICLHaIBHO
HE YYHTHIBAJICA 110 IPUYMHE MHOTOYHCIEHHOCTH BADHAHTOB H BapHaGeJIbHOCTH CJICIOB Ha OTHOM COCYZIe
B 3aBHCHMOCTH OT yIVIa HAKJIOHa OPHAMEHTHPA H CTENEHH HAXKNMA.

DNEeMEHT «IHHAA) TAKXKE MOXKET ObITh BBINOJIHEH Pa3HBIMH HHCTPYMEHT2MH H B Pa3HO! TEXHHKE:
npoYepuMBaHHe, BAaBIHBaHHE, MpOTacKuBaHue u ap. [Ipeacranigercs Lenecoobpa3HbIM pacCMaTpUBaTh
ero 6onee ApoOHO: pe3Has TUHMA (MPOYEPUHBAHIE HHCTPYMEHTOM € OCTPBIM OKOHYaHHEM), rpebeHYaThIA
mTaMn ¥ kKaHHemopsI (Tabu. 1.8).

3 3meMeHTOB OpHaMEHTa Yallle BCEro HCI0b30BaICs rpebeHYaThIi ITaMIl, HEMHOTHM pexe — pe3-
Has JinHuA. CoyeTraHue Ha OHOM COCYZ€ HECKONBKHX JIEMEHTOB (pe3Has JIMHUA — TOYKa, rpeOeHYaThIi

Ta6auna 1.6. KonnuectBo 30H cOCy0B, 3aNOIHEHHBIX OpHAMEHTOM (B %% OT OpHaMEHTHPOBaHHBIX COCYIOB
B rpynme)

Fpynnbi 1 aona 2 30HbLI 330HbI | 4 30HbI 5 304 6 3oH C opHameHTOM %

| 95,5 4,5 100

Il 76,5 17,6 59 100

] 441 23,5 31,6 0.7 100

v 67,6 14,7 14,7 2,9 100

\' 6,2 16,3 42,6 15,5 19.4 100

vi 8.3 22,2 38,9 16,7 13,9 100

Vil 6.9 241 34,5 20,7 13,8 100

viil 12,8 23,1 43,6 5,1 12,8 2,6 100

X 5,1 6.8 28,8 28,8 30,5 100

X 6,9 10,3 20,7 37,9 241 100
MuHuariopHble 28,6 28,6 28,6 14,3 100
BHe rpynn 10,0 15,0 40,0 15,0 20,0 100
Bcero 29,4 18,8 31,9 10,0 9,8 0,1 100
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Tabanua 1.7. 3anonHeHHe 30H cocy10B opHaMeHTOM (B %% OT OpHaMEHTHPOBaHHBIX B KAXIOH rpyIne)

Cpes - Makc. pac- MNpuaon- | Heckonbxo | C opHa-
Fpynnbi LWewxa Mnevo wupeHue o
BeHYMKA HaRm JyacTb 30H MeHTOM %
Tynoea
| 95,5 4,5 100
] 59 64,7 5,9 23,5 100
[} 434 0,4 0.4 55,9 100
v 67,6 324 100
\'/ 6.2 93,8 100
\' 8,3 91,7 100
\'All 6,9 93,1 100
Viil 2,6 10,3 87,2 100
IX 34 1,7 94,9 100
X 6,9 93,1 100
MuHuaTiopHble 14,3 14,3 71,4 100
Bxe rpynn 10,0 90,0 100
Bcero 0,1 0,7 25,0 0,1 35 70,6 100

IITaMn — TOYKa U Ap.) Oolice XapaKkTepHO U1 COCYJOB Kilacca S, KpOMe MOAKOIOKOIOBHIAHEIX IPYIIBI
VIII, u oY pa3y He oTMe4YeHO Ha MUHHATIOPHBIX. I pynmsi VI, VII n IX conmxaer yactoTa HCrons30BaHUA
3JIEMEHTOB OPHaMEHTa — MEHbILIE O CPaBHEHHIO C APYTHMH IpyInaMH rpebeHyaToro mramna, a npeod-
JajaeT BHINOJIHEHHE OPHAMEHTA HECKONBKMMH 31ieMeHTaMH (Tabm. 1.8).

Ilpu onucanun croxeToB opHaMeHTa 6bU10 BblAENEHO okojio 70 BapuaHTOB, OoibIIEH 9acThbIO
HeMHorouucnennsix. IlIoatomy oHn o6weannensl B 17 rpyni (tabn. 1.9): 1) ropusonTajibHas npaMas
JIMHUA; 2) PSI WIN TPYNNBI HAKJIOHHBIX OTPE3KOB; 3) pA BEPTUKAIBHBIX OTPE3KOB; 4) rOPU3OHTAIBHEIH
3Ur3ar; 5) ropU30HTaNbHAs €/104Ka; 6) BepTHKaIbHas e104Ka; 7) pAa poMGoB; 8) pa napasienorpaMmos;
9) paa Henepecekaomuxca kpectos; 10) pemetka; 11) psaa TpeyronbHHKOB, HAHECEHHBIX 110 TIPAMO
ceTke; 12) pan TpeyronbHHKOB, HAHECEHHBIX 110 HAKJIOHHOH ceTke; 13) pax «yrouex»; 14) Meannp,
HaHECEHHBIH Mo NMpAMoi ceTke; 15) MeaHap, HAaHECEHHBII M0 HAKIOHHOH ceTke; 16) ropn3oHTaIbHBIE
IOACKHU-JIEHTHI; 17) HAaKJIOHHBIE NOACKH-TIEHThI. CHOJKETHl OPHaMEHTA MOTYT OBITh BEIIIOTHEHE! PAa3HBI-
MH 3JIEMEHTaMH — TOYKaMH, I'peGeHYaTEIMH OTTHCKaMH U Ap. B naHHOM ciyyae y4MTBIBAICA CIOXKET
OpHaMEHTa B LeJIoM, 6e3 ApoOHOro pasaeneHus o TEXHUKE €ro BRINOTHeHHA. Tak, HanpuMmep, rpymnna

TaGuuna 1.8. DneMeHTH OpHaMeHTa ¥ UX A01H (B %%)

Touka Pe3Han MpeberyvaTbin KaHHeniopb| Heckonbko
Mpynnoi NUHKA wramn anemeHToB | C opua:aeu-
TOM %
[ —— asunmas [ ] o060

| 22,7 18,2 40,9 18,2 100

] 11,8 35,3 35,3 17,6 100

i 14,3 36,8 38,2 0,7 9,9 100

v 17,6 26,5 38,2 17,6 100

Vv 14,0 26,4 35,7 0,8 23,3 100

\' 5,6 22,2 25,0 47,2 100

\ 34 20,7 27,6 34 448 100

Vi 10,3 359 33,3 51 15,4 100

IX 1,7 17,0 254 5,1 50,8 100

X 13,8 20,6 414 241 100
MuHuatiopHble 429 28,6 14,3 14,3 100
Bxe rpynn 15,0 5,0 40,0 40,0 100
Bcero 12,7 28,9 35,2 1,4 21,8 100
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Tabauua 1.9. PacnipeneneHne CI0KETOB OPHAMEHTA 110 TPYIIaM COCyAOB

[/

-y MuHu- a/::::
:‘:::'_ Cxema ] n []] ' v VI | VIL | Vit IX X | amiop- rg::n cocynos
MeHTa Hble C opHa-

MEHTOM

1 ooo (364412246 324 |38,0|639|586|333(763,759| 571 | 650 40,3

2 | /// | 364 |a71|323|265| 225|194 (241|154 119|206 400 | 26,5
3 ||| 136| 59 | 22 | 59 | 3.1 26 143 26
s | AN/ 235|129 | 8,8 | 240|194 | 27,6 | 359 | 23,7 | 27,6 250 | 18,6

5 | > |91 |118|165|59 |163|250(138(103 /153 | 6,9 | 143 | 400 | 157

6 A 07 | 29 7.7 5,0 1,0
7 1 OO 59 | 29 [118] 85 | 83 7,7 | 51 (103 100 | 55
8 | LT 45 04 34 | 34 07
9 [ XX 59 | 1,1 16 | 2.8 1,0
10 | )R | 45 | 18| 44 | 59 | 23 *| 34 | 26 | 51 36
11 |AAV/|136 9.6 | 206|155 (222 |37,9|10,3 | 42,4 | 34,5 300 | 17,3
12 | 23 | 11,1 51 | 85 | 138 25,0 2,6

13 | L 17 0.1

14

28 | 34 6,8 0,9

15 0.8 26 | 11,9 10,0 1.6

17

5151
16 | XIIOXT 23|56 | 34|26 |19]|103 15,0 2,9

08 | 83| 34 8,5 1.4

«TOPH3OHTAJIBHAA MPAMasA JTUHHA» OObEAUHNAET KaK JIMHUH, BBHIMOJNHEHHbIE rpe6eHYaThIM LITaMIIOM,
KaHHEJIOPaMH HJTH POYEPYNBAHHEM, TAK U TOPU3OHTAJIbHEIH pAA BAaBiaeHuid. [Ipn aHanu3e aHHBIX
TabIHIB HEOOXOAMMO YYUTHIBATE, YTO HA OAHOM COCYAE MOTYT COYETATHCA HECKOJIBKO CHOXKETOB.
ITpn ykpamenuu mOCyAb!l 4auie APYruX UCMOAb30BANMCh TOPU3OHTANIBHASA NIPAMAN JIMHUA, PAL
HJIM TPYIIbI HAKJIOHHBIX OTPE3KOB, TOPH3OHTANIbHBIN 3UI3ar, FOPH3OHTANbHAA €10YKa M TPEYTONbHHU-
KH, BBIIIOJTHEHHBIC MO TPAMOH ceTke. [OpH3OHTANIBHAA JIMHHA M HAKIIOHHBIE OTTUCKH COCTaBIAIOT
B cyMMe 55-90% B kaxcpoi rpymnmne, 3a HCKJIIOYEHNEM MOAKOJIOKONOBUAHBIX ropikos (rpymmna VIII).
Cocyarl 3TOH rpynnel yaile APYrHX yKpallanuch BEpPTUKAIBHOW emouykoi (puc. 1.5: 3 m 1.11: 9).
TpeyronbHHKH, HAHECEHHBIC 110 HAKIOHHOM CETKe, pa3HooOpa3Hbie MEaHAPHI HH pa3y He BCTPEYEHBI
Ha cocyzax kiacca L, peaxu Ha c1abonpo¢HIHpOBaHHBIX COCyAaX IpyTins V, HO TECHO CBA3aHbI C IPyI-
noit IX (puc. 1.7: 2, 10; 1.11: 10, 11 n 1.19: 8). B konnexuun NpUCyTCTBYET HEOONBLIOE KOJIUYECTBO
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COCYZIOB, YKpAIllCHHBIX BallUKaMH, KOTOphle, kak  TaGamua 1.10. KonuuecTBO CIOXETOB OPHAMEHTA

npasuio, Hebonbmne, copMOBaHHEIE NIPH MO- TR
MOIIH KaHHENIOP, M BCE BXOAAT B COCTaB MHOTO- rpynne! OAuH croxet CIOWETOB
CIOKETHBIX CIIOHEIX koMno3uuuit (puc. 1.7: 2, 5 n 50.0 50.0
u 1.11: 11). HanenHble BaJuKH, OBaJbHBIE HIIH I 412 58,8
OKpYyINIblE B CEYEHHH, BCTPEUEHBI B €AHHHYHBIX M 61,8 38,2
cayvasx (puc. 1.11: 10; 1.13: 9 u 1.19: 10). v 58,8 412
B marepnanax packona 2002 roga ux HET COBCEM. \' 43,4 56,6
ITpuBnexaeT BHUMaHHE paHee oy OIHKOBaHHBI BO Vi 38,9 61,1
BTOpOM ToMe u3aanus cocyn [Kaprans II, c. 114, Vil 17,2 82,8
pHc. 5.4], He BUIIOYEHHBIH B BEIOOpPKY 13-3a par- Vil 53,8 46,2
MeHTapHocTH (puc.1.20: 9). OH BeigenseTCa Kpym- IX 18,6 814
HBIMH pa3MepaMH H IByMs HAICTTHEIMH BAJTHKaAMH., X 31,0 69,0
[TepBrIii N3 HUX HAXOAUTCH O] BEPXHHUM CPE30M Munuariopusie 57,1 42,9

. ’ BHe rpynn 25,0 75,0
a BTOPO#i — 110 JIMHHH MaKCUMA/IbHOTO PaCIIMPEHHA [ “or 478 522

TYJI0B2 H, BO3MOXXHO, OIYCKaJIC Ha NIPHAOHHYIO
4acTh B BHJE «YCOB».

Bonee 4eM B nosnoBuHe ciiyyaeB cocy[bl YKpallaJIHCh HECKONbKUMH clokeTaMu. OIHUHOUHBIE
croxeTsl Hanbosee XapakTepHbl AJIA COCYAOB Kiacca L, a B kiacce S — mis c1abonpo¢puinpoBaHHBIX
Y NOJKOJTOKONOBHAHBIX ropmkoB (Tadmn. 1.10).

be3 mpyrvx cloxeToB OpHaMEHTa 4Yalle BCEro MCMNOJB30BAINCH PEIETKA, BEPTHKAIBHAA €10Y-
Ka ¥ pAl BEpTHKANbHBIX OTPE3KOB (0Kkos0 70% HaHHBIX BHAOB CIOXKETa — €OQHHCTBEHHBIC HA COCYHE).
HaHneceHHbIe 10 HAKUIOHHOH CETKE TPEYTOJbHHKH ¥ MEAHJIPHI, a TAIOKE PAJl «YTOUYEK» U NOACKH-JICHTHI
HHKOTZA HE BBICTYIIAI0T KaK CaMOCTOATEIBHBIEC CIOXKETH OPHaMeHTa. TONbKO rOpH30HTAIbHAA eflouKa
B KaYECTBE €AMHCTBEHHOTO CIO’KETa OpHAMEHTa BCTPEYEHA Ha cocyaax Becex rpymnn (taba. 1.11). Y aun-
30BHAHBIX COCY/JIOB, KaK IPaBHIO, CAMOCTOSATENbHBIE CIOXEThI CBA3aHBI C 30HOH IUIeYa, y NpoduIupo-
BaHHBIX — C 30HAMH IUIE€Ya U IIEHKH. i

B kadecTBe HadaJNbHBIX CIOJKETOB KOMIIO3HIIHH, €CJIH PACCMAaTPUBAaTh €€ OT BEPXHETO Cpe3a Co-
CyZa, 4allle ApyTUX BBICTYNaloT TOPH30OHTaJbHaA npsMas JMHUA (okoso 30% oT Bcex opHaMEHTHPO-
BaHHBIX COCY/IOB), PSA/Ibl HAKIOHHBIX OTPE3KOB (0Kkos10 20%) M TPEeYroJbHUKH BEpUIMHAMH BBEPX WIIH
BHM3 (okoso 10% B cymme).

Ilo BepTHKaNH CIOXKeThl (rOPH30HTAIbHBIE IMHUH, PAJBl HAKJIOHHBIX OTTHCKOB, 3UT'3ary) NOBTOPA-
10TCA 10 mecTH pas (tabi. 1.12). B pane cnyvaes y cocynoB kiacca S, ocobenno rpymnmnsi [X, BcTpeyaercs
Ha OJHOM COCYZi€ pa3HO€E KOJIMYECTBO MOBTOPEHMIA. 3TO B OCHOBHOM OTHOCHTCS K TOPH30HTATIBHBIM M-
MBIM JIHHMSAM, BHINOJIHEHHBIM KaHHEIIOpaMH, pa3aelfomuM 6omee CIIoKHbIE reoMeTpUdIecKie GHUrypEl.
¥ cocynoB kiacca L, 3a ucinouenneM rpynnsl I, npeo6iagaer HaneceHHe opHaMeHTa Ge3 MOBTOPEHHH.
Yame Bcero 2—-3-kpaTHOe NOBTOPEHUE BCTPEYAETCA HAa Npo¢HINpOBaHHEIX cocyaax rpynn VIII-X.

Hoxanyii, ofHMM H3 caMBIX CJIOXKHBIX MOMEHTOB IIpH paboTe ¢ KepaMHYeCKAM MarepHajioM ABJIA-
€TCs pacCCMOTPEHHE KOMMO3HUIMI opHaMenTa. Ho B CBA3M C Te€M, YTO CXOAHBIE CIOXKETHI IPHCYTCTBYIOT
Ha [OCYyZA€ Pa3M4HBIX KyJIbTYpPHbIX 0Opa3zoBaHuil 310XH no34HEH GPOH3BI, IPEICTABNIAETCA LEIECO0-
Opa3HBIM MOMBITATHCS PACCMOTPETh KOMIIO3HIIMH B LIEJIOM, C YYETOM TEXHHKH HaHECEHHA OpHaMeHTa
H €ro 30HaNbHOro pacnoynoxeHud. [Ipyn Ux BblIENEeHHN YUUTBIBANCA LETbIH psAa paboT, MOCBAILIEHHBIX
OMHCaHMIO U aHAM3y cpyOHOH, anaKynbckoi, ¢eropoBCKoii, CyCKaHCKOH, YEPKaCKyIbCKOH M ApYroi
nocyas! [AHApoHOBCKas Kynesrypa 1966, c. 6, 9, 13; I'puropees 2000, c. 292, 299, 305-307, 327-332;
3axaposa 2000; 3otoBa 1965, c. 177-181; Kones 1991, c. 164—173; Kones 2000, c. 245, 246; KouepxeH-
Ko M 1p. 1994, c. 74-96; Kouepxxenko u ap. 1994a, c. 27; KpuBuoba-I'pakosa 1955, c. 30—49; Ky3bmuna
1994, c. 106-122; Moposos, Pyrro 1989, c. 75-81; O6sinenHOB, O0b1acHHOBa 1992, ¢. 106—121; [TeTpun
uap. 1993, c. 159-161, 172-174; ITopoxosa 1989, ¢c. 64—68; Pytro 1987, c. 46—49; Cenosa 2000, c. 222;
Cemenona 2000, c. 167, 170, 173-176; Lllopun 1985, c. 88—100; u ap.].
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Tabanua 1.11. PactipeneneHie oIMHOYHBIX CHKETOB OPHAMEHTA MO IPYNNaM COCYIOB

o - le
3E il e| §|8=
s o % > @ |Z @
X 2 | n m v | v ivi|ve|vm| x| X E g v -y ]
S& s | 2| 5|28

o S| @ §|8¢
= @

000 1.1 108| 14 |47 |18 |07 |18 | 25 | 1,4 | 14 27,6 | 100

y//4 16 | 22 |350| 38 | 66 05 | 2,2 0,5 52,5 | 100
I 11,1 278 | 1.1 | 56 5,6 5,6 66.7 | 100

N 08 (209 | 08 | 10,1 23 [ 47 |16 | 08 0.8 | 42,6 | 100

> 09 |09 [330| 18 |101|46 |09 |28 |37 09|09 | 28633100

/A\ 28,6 | 14,3 28,6 714 | 100
OO 26 | 184 | 26 |21,1| 53 5,3 53 60,5 | 100
LT 20,0 20,0 40,0 | 100
XX 14,3 14,3 | 14,3 42,9 | 100
28K | 40|40 (320|860 |80 40 | 40 | 80 72,0 | 100
AAV 25| 08 | 33 0,8 08 | 83 | 100
= 4 100

junE 100

16,7 16,7 33,4 | 100

100

100

5151
S\S\
omr 100
A

1.5. OpHaMeHTanbHbIe KOMNO3UUUKN

Bcero ObUT0 BEIAEIEHO 27 KOMIIO3HIIMOHHBIX OJIOKOB, OTMEYEHHBIX Ha 622 cocynax (89,6% oT opHa-
MEHTHPOBaHHEIX WM 69,2% oT Bcex cocynoB Beibopkn). Mx cxeMarnueckue H300pakeHUA IPHBEACHBI
B Tabmuue 1.13. Y 58 3x3eMnnapoB KOMIO3UIUA HE BOCCTaHABIMBAETCA (CM., HaNpuMep, puc. 1.21: 3),
eue 14 UMEIOT HHIUBUAYAIbHEIC Y€PTHI IOCTPOEHUA U 30HATBHOIO PacIoNOXKECHHs OPHAMEHTA (CM., Ha-
npumep, puc. 1.13: 9). IIpu onucaHUK YYUTHIBATMCH PE3Y/IBTaThl PACTIPEACIICHHS KOMITOSHLIMH 110 BbIIE-
JIeHHBIM Mop¢onornyeckum rpymnmam (1abn. 1.14), Mecto pacnonoxeHns KOMIO3HLIHH Ha COCYIIE, a TAIOKE
B HEOOXOMMMBIX cITydasx 6osiee ApOGHO OMHCHIBATIMCE JEMEHTHI OPHAMEHTA.
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Tabauua 1.12. [ToBTropeHHE CIOXXETOB OPHAMEHTA 1O BEPTHKAIH

Be3 no- N Bonee 4 | Coue- | C opHa-
Cpynnbl BTOPOHUA N /N\/ % % NOBTOPOB | TAHUA MOH")I'OM
I 86,4 9,1 45 100
1] 64,7 17,6 59 11,8 100
i 74,6 12,9 8,5 2,6 04 1,1 100
v 73,5 11,8 8,8 29 29 100
\'/ 63,6 12,4 7,0 4,7 0,8 39 7.8 100
\'4 55,6 22,2 56 8,3 8,3 100
Vi 55,2 241 6,9 13,8 100
VIl 48,7 20,5 15,4 2,6 2,6 10,3 100
IX 32,2 20,3 10,2 6,8 34 27,1 100
X 31,0 37,9 17,2 13,8 100
MuHuaTiopHble 571 14,3 14,3 14,3 100
BHe rpynn 50,0 10,0 10,0 15,0 15,0 100
Bcero % 63,1 15,6 8,7 3,6 0,9 1,0 8,2 100

K-1(puc. 1.6: 1, 5; 1.12: 14;1.17: 1; 1.18: 2, 4;1.20: 1 u 1.24: 1, 10, 12). OnuH pAA HAKNOHHBIX
WM BEPTHKAIBHBIX OTPe3KoB (40 3k3. — 6,4% OT Bcex COCYIOB C ONpeneTHMbIMHA KOMITO3HLIHAMM Op-
HameHTa). HaneceHsl Ha cocynsl kiacca L, mums B 1 ciydae — Ha cnabonpoduinpoBaHHblid rpynmsl V.
OpHaMeHT 3aHMMaeT BEPXHIOI0 YacTh COCYAa, HAYHHAACh, KaK MPAaBHIIO, OT BEPXHETO Cpe3a, PelKo J0-
XOIMT O 30HBI MAKCHMJIBHOTO PaCIIHPEHUs TyJI0Ba U BEpXa NPHIOHHOM YacTH M BHINOIHEH PE3HBIMU
JIMHUAMH MJIH OTTUCKaMH rpebeHuaToro mramma.

K-2 (puc. 1.6: 3; 1.12: 12; 1.14: 10; 1.16: 3; 1.17: 2 u 1.18: ). /IBa u Gonee psaa HaKJIOHHBIX
WIH BEPTUKAIBHBIX OTPe3KOoB (25 5k3. — 4,0%). Bonemas yacTh HaHeceHa Ha cocyasl Knacca L u cna-
6onpodminpoBaHHble ropiki. Kak npasuiio, nepssiii pag OTPE3KOB PacroOXeH MO IUiedy, HaYnHas
OT BEPXHETO cpe3a, BTOpPOii — M0 JIHHHH MAaKCHMAIBHOIO paclleHWs TYJ0Ba MM B NPUAOHHOHN YacTH.
OpHaMEHT BBINMONHEH PE3HBIMU THHUAMHM, IPeOEHYaTHIM IITAMIIOM.

K-3 (puc. 1.17: 4 u 1.22: I). Onnn psan Baasnenuii (11 3x3. — 1,8%). bonee yem B 90% cnydaes
JlaHHas KOMITO3HUIMA BCTPEYEeHA Ha COCyAax Kiacc L, ocTanbHble — Ha MOAKOIOKONOBUAHKIX rpynmnsl VIII
M MHUHHATIOPHBIX. OpHaMEHT HaHECEH MOATPEYrONBHBIMH, OKPYTJILIMH, KallJIEBUAHLIMH BAABICHUAMH
B BEpXHEH 4acCTH COCyaa, NPEMMYLUECTBEHHO Cpa3y Mo CPe3oM.

K-4 (puc. 1.8: 1; 1.9: 1; 1.12: 7; 1.13: 6; 1.17: 3; 1.18: 6; 1.24: 9 u 1.25: 2). [IBa u Gonee psAgoB
BAaBieHU# (44 3x3. — 7,1%). Bonemas yacts (okono 90%) BcTpeuena Ha 6aHOYHEIX U clnabompodwin-
POBaHHEBIX cocynax. OpHaMeHT HaHeCeH, KaK MpPaBWIIO, O]l BEHYMKOM H HHXKE IO IUIeYy, 3aXOOUT Ha
MaKCMMAaJIbHOE PaCIIHPEHHE TYJIOBA U PHAOHHYIO YacTh (B 3THX CIydasx OTMeuaeTcs Oonee 2 panoB
BIABJICHUI), H BBITOJHEH OTTHCKaMM Pa3HOOOpa3HOoil GOPMEI — OKPYIVIBIMH, MOATPEYTONBHEIMH, NOI-
KBaJIpaTHbIMH H TIP.

K-5 (puc. 1.6: 10; 1.10: 3; 1.12: 4; 1.15: 2; 1.16: 6; 1.21: 5, 6; 1.22: &8; 1.25: 6). OauH win He-
CKOJIBKO (IIpeo6nanalor 2—3, Ho eCThb IK3EMIUIAPHI ¢ 4—6) pANOB 3Ur3ara, HHOrAa ¢ oOpamMiIeHHEM pAIaMU
BAABJICHHH WJIM TOPH30HTANBHBIMM THHUAMM (40 3K3. — 6,4%). bosnee nonoBHHEI OTMEYEHO Ha cOCyAax
K1acca S. OpHaMeHT, KaK NMPaBHJIO, 3aHUMAET UL BEPXHIOIO YacTh cocyna (29 3K3.) M BEINOIHEH pe3-
HBIMH JINHHAMH, CpeIHE- 1 MEJIKO3yO4aThIM [LITAMIIOM.

K-6 (puc. 1.12: 13; 1.14: 4; 1.17: 5, 1.19: 4 u 1.24; 2, 13). 3ur3sar ¢ 3anoJHEHHEM, HHOIIA
obpaMileHHEIi TOPH3OHTANbHBIMH JTHHHAMH WM pAfaMu BaasieHuit (37 3x3. — 5,9%). B Gonee
MOJOBMHBI CIy4aeB OTMEUYEH Ha cocyaax kiacca S. OpHaMeHT NpeuMyILeCTBEHHO HAaHECEH B BepX-
Helt 4acTH, 20 JMHMH MaKCHMaJbHOrO PacUIMPEHHs TYJIOBa, KaK MPOYEPYCHHBIMH JIHHHAMH, TaK
M MEJIKO-, CPEHE- M KPYHIHO3y0uaThIM LITaMIIOM.

8-70[
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Ta6anua 1.13. CxeMbl KOMIIO3UIHIT OpHAMEHTA
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Ta6auna 1.14, PacnpeaeneHye KOMIO3UIMiA OpHAMEHTA 10 MopdoorndeckuM rpynmnam (B %%)

Newomno- |\ y |\ |y | v [ vi | v | vm| ix | x |Mwwma-| Bue g 0
LT TIOpHbIe | rpynn

K-1 18,8 | 12,5 | 12,8 | 10,0 | 0,9 6.4
K-2 63 | 63 | 66 | 67 | 35 2,8 4,0
K-3 12,5 25 | 33 2,8 25,0 1.8
K-4 10,3 | 13,3 | 7.8 | 6,5 56 34 | 250 7.1
K-5 63 | 125 62 10,4 | 3,2 | 148 | 111 34 6,4
K-6 63 | 54 | 33 | 104 | 32 | 111 83 | 36 50 5.9
K-7 6,3 45 | 33 | 26 37 | 83 34 34
K-8 125] 63 | 116 09 | 65 | 7.4 | 56 | 54 250 | 50 6,9
K-9 63 | 63 | 50 | 67 | 104 ] 9.7 28 | 36 | 34 100 | 59
K-10 08 | 33 5,6 0,8
K-11 63 | 63 | 58 | 6,7 | 2.6 | 32 | 37 | 28 | 36 4,2
K-12 63 | 79 | 67 | 7.0 37 | 28 34 53
K-13 63 | 33 |133| 70 | 65 56 | 18 | 6.9 4,5
K-14 6.3 41 |100] 35 | 32 | 74 | 56 50 3,9
K-15 32 | 37 1.8 05
K-16 0,4 35 | 32 83 | 125 345 150 | 47
K-17 26 | 32 | 74 | 28 |71 ] 69 2,1
K-18 26 | 65 | 7.4 | 56 | 125 | 10,3 50 32
K-19 1.7 37 | 28 | 10,7 69 50 2.1
K-20 12,5 | 12,5| 0,8 97 1,8 1,6
K-21 04 43 10,0 1,3
K-22 188 | 08 | 33 | 35 37 | 56 100 | 24
K-23 6,3 54 | 6,7 | 43 | 97 | 37 100 | 43
K-24 04 26 | 129 28 | 161 ] 69 | 250 | 100 | 37
K-25 32 | 37 8.9 1,1
K-26 32 | 37 03
K-27 50 | 33 | 7.8 | 32 | 111 | 2,8 | 10,7 ] 10,3 100 | 6,1
Bcero % | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

K-7 (puc. 1.5: 1; 1.12: 5, 6, 8; 1.14: 1; 1.17: 11 u 1.18: 10). Papa 3an0THEHHBIX TPEYroJbHUKOB
BepIUMHAMM BHH3 (KaK IpaBMJIO, HauYMHad OT BEPXHEro cpe3a COoCyAa), B HEKOTOPBIX CIIy4asX C 00-
pamienneM (21 3k3. — 3,4%). IIpeoGnagaer Ha cocynax kiacca L, cnabonpogwinpoBaHHbix rpynnsl V
H TOoAK0NOKONOBHAHBIX rpynnsl VIII. OpHaMeHT 3aHUMaeT TOMbKO IUiedo (Y GaHOYHBIX COCYIOB),
BEHYHK, LIEHKY ¥ Tu1edo (y NpodHINPOBaHHBIX) U BBHINOIHEH PE3HBIMHU JIMHUAMH M Pa3HOOOpa3HBIMH
rpe6eHYaTHIMH IITAMITAMH.

K-8 (puc. 1.8: 4;1.10: 1; 1.12: 1; 1.13: 1, 3, 5; 1.14: 9; 1.15: 7, 9; 1.21: I n 1.24: 7). Onuu pag,
rOpU30HTAIBHO# €104KH, HHOIa ¢ 0OpamueHueM (43 3x3. — 6,9%). [IpumepHo B 80% cnyyasx BCTpedeH
Ha cocyzax Kiacca L, Ho mpHCyTCTBYeT BO BCEX IpyIiax, KpOMe 0CTpOpeOepHBIX H 3aKPbIThIX 6aHOYHBIX
rpynmnsi IV. [IpuMepHO B IOIOBHHE ClTy4aeB OPHAMEHT ONyCKaeTCA Ha IIPHIOHHYIO 4acThb, IPH 3TOM, KaK
NPaBWIO, TMHUA MAaKCHMAJIBHOTO PacIIMPEHHA TYJIOBA ABJIAETCA ero LeHTpoM cummetpuH. [Ipeobnanaer
BBIMIOJIHEHUE PE3HBIMHU JIMHUAMHM.

K-9(puc. 1.6:7;1.7: 8; 1.8: 8; 1.11: 6; 1.13: 2, 4; 1.17: 6; 1.20: 4, 6; 1.22: 5 u 1.24: 5). Hecxonbko
PAZOB rOPH3OHTAIBHOM €104KH, HHOrAa ¢ oOpamwieHneM (37 ak3. — 5,9%). OTMedeH nmouTH Bo BCEX MOP-
¢doslornyeckux rpynmnax, Ho npeodnagaer Ha cocynax kiuacca L u cnaGonpodunnpoBanubix. s 3ToH
KOMITO3HLIMM XapaKTEPHO 3aNoJIHEHHE HECKONBKMX OPHaMEHTAIbHBIX 30H, BK/IIOYas IPHAOHHYIO 4acTh,
M PaKTHYECKH OJMHAKOBOE MCTIOIb30BaHHE PE3HBIX JIHHUI U pa3HOOOpa3HbIX rpeOeHYaThIX IITAMITOB.

K-10 (puc. 1.5: 3; 1.11: 91 1.25: 4). BeprukanpHas enouka (5 3x3. — 0,8%). lanHas koMmo3uLus
HAHOCHIACh WM Ha 6aHOYHBIE COCYITBI, HITH Ha ITOIKOIOKOIOBHAHEBIE ropIUKH. [IpHieM, eciin Ha 6aHOUHBIX

8.
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OpHaMEHT ONycKaeTcsA Ha NPHAOHHYIO 9acTh, TO Ha IOPIIKaxX — HE JOXORMT OO JHHHH MaKCHMaJIbHOTO
pacmiupeHns Tynosa. OpHaMEHT HaHeCeH NPEeUMYIIECTBEHHO KOPOTKHMH OTTHCKaMH.

K-11(puc. 1.6:4;1.7: 3;1.12: 2, 3;1.15: 10; 1.16: 4; 1.18: 5; 1.19: 1; 1.20: 2n 1.25: 5, 9). Pemetka
WIH FTOPH30HTAIBREIH pA KpECTOB, HHOrna ¢ obpamiueHueM (26 3x3. —4,2%). Berpeuaercs npakTuuecku
BO BCEX IpyMNMax ropiikoB (3a HCKIIOYEHHEM OCTpopeOepHBIX), HO Yallle BCEro — Ha cocyaax kiacca L.
Kak npaBmuio, OpHaMEeHT 3aHMMAeT BEPXHIO 4acTh COCYyAa, IO JIWHHH MaKCHMaJIbHOTO PaCIIMpEHHA
TYJIOBA, ¥ BBLITIOJIHEH NMPHMEPHO OAMHAKOBO PE3HBIMH JIMHUAMH H rpebeHYaThiM LITaMIIOM.

K-12 (puc. 1.9: 8; 1.12: 10, 15; 1.13: 10; 1.14: 11 n 1.22: 2). I'pynnsl HaKJIOHHBIX OTPE3KOB,
6onbiieii yacTeio0 06pa3yoUX HEOKOHTYPEHHEIE POMOEI, B €AMHHYHEIX CyYaaX — ¢ oOpamieHHeM
(33 k3. - 5,3%). IIpeobnagaer Ha 6aHOYHBIX M cnabonpoduIHpoBaHHBIX cocynax. OpHaMeHT mpe-
HMYILECTBEHHO HAaHECEH Ha BEPXHIOIO 4YaCTh, a €CJIM HIDKE (HAa 6aHOYHHIX COCYIax), TO «IIPUBA3aH»
K JITHMM MaKCHMAaJIbHOTO pPacUIMPEHHUA TyI0Ba. Pe3nble IMHHH U rpeGeHYaThif ITaMIl MCMONb30BAJIUCh
MPUMEPHO B OIMHAKOBBIX KOJTMYECTBAX.

K-13 (puc. 1.8: 7;1.14: 5; 1.17: 8; 1.20: 31 1.25: 3, 12). OxOHTypeHHbI€ WIH YaCTUYHO OKOHTYDEH-
HBIE pOMOBI, B €IMHUYHLIX cny4asx — ¢ oOpamneHnueM (28 3k3. — 4,5%). bonee nonoBHUHbBI OTMEUEHBI HA
cocynax iacc S. Kak u B npeabiaynieit KOMIo3ULMH, IMHHA pOMOOB «IPHBA3aHa) WIN K MAKCHMATTBHOMY
pacLIMpPEeHHIO Tya0Ba (Ha 6aHOYHBIX COCYAax) WIH K LiIeike H ruiedy cocyaa (Ha npopHIHPOBaHHBIX).
V¥ 23 3K3. OpHaMEHT HaHeceH rpeGeHYaThIM LITaMIIOM.

K-14 (puc. 1.4: 3; 1.5: 7, 1.8: 6; 1.14: 2; 1.15: 1, 4, 8; 1.17: 9; 1.18: 8; 1.23: I n 1.24: 1I).
BrinonHeHHbIe BAABIECHHAMH Pa3U4HOi GOPMBI TPEYroNbHHKH BEPIIMHAMM BHHU3 (TaK Ha3hiBaeMas
«BHHOTPaJHasA IPoO3/b»), KaK MPaBHIIO, ONTYCKAIOIIHECS OT TOPH30HTAIbHON THHUHM TaKHX XK€ BAaBIe-
HMI1 IOl BEPXHHM CPE30M COCYyAa, B pslie CIy4aeB — C PACNONIOKECHHBIMH HHXKE APYTMMH GHIypaMH
(24 3x3. — 3,9%). B ocHOBHOM HCIIO/IB30BaJIack B IeKOpe cocynoB Kkiacca L u cnabonpodrnypoBaHHBIX,
HM pa3y He BCTpe4YeHa Ha ocTpopeGepHOit U npodrnpopanHoi nocyae rpynnsl IX. OcHoBHOM CIOXKeET,
KaK MpaBHIIO, 3aHUMAET BEPXHIOIO YaCTh COCY/a, A JOMONHUTENbHbIE — IPUAOCHHYIO.

K-15 (puc. 1.11: I). Meannap, HaHeceHHBIH N0 NPAMOH CETKe, 3aHUMAIOILMH BCIO BEPXHIOK YacTh
COCYZIa 10 MAKCHMAJILHOIO PaCLIMpEHHsA TY/I0Ba, HUXKE (€C/IM COXPaHWIACh IPUAOHHAA YacThb) — CJIOXKHBIE,
HE BOCCTaHARIMBAEMBIC CIOKETHI OpHaMeHTa (3 3K3. — 0,5%). JlaHHas KOMITO3ULIMA OTMEUEHA TONBKO Ha IIpo-
¢bmnupoBaHHbBIX cocynax. TexHHKa OpHaMeHTalMA pa3InyHas — Pe3HbIC JIMHKUH, TpeGeHuaThIi Irramir.

K-16 (puc. 1.5: 2, 4, 6; 1.10: 4; 1.11: 3, 8 1.14: 7, 8; 1.19: 9; 1.23: 4; 1.24: 6 u 1.25: 13).
OpHaMeHTaJIbHasA 0JI0CA, COCTOAILAA U3 TEOMETPHYECKHUX (PHUIYDP, OTPaHHYEHHBIX CHH3Y (110 30HE MaK-
CHMaNbHOTO PacUIMPEHNA TyJI0Ba) H, B GONBIINHCTBE CTy4aeB, CBEPXY (110 BEHYHKY) TOPH30HTATILHBIMU
JIMHHUAMM WIH TOPH3OHTAJILHEIM 3alI0IHEHHBIM TOACKOM (29 3K3. — 4,7%). Ha psane cocynoB opHaMeHT
€CTh M HH)XXe MaKCHMAJIbHOTO pacIIMpEHN Tyn0Ba. [IpakTHUeCKH BCce CIOKETHI BHINOIIHEHBI CpeHE3Y0-
4aThIM IITAaMIOM. boree nonoBuHeI — Ha OCTPOPEGEPHBIX HIK XOpOLIO MPOo(HIMPOBaHHBIX rpynmsl IX.
Jlnms 1 — Ha cocyae kiacca L.

K-17 (puc. 1.10: 2). KomnosuunoHHoe pelieHHe aHanorudHo K-16, Ho opHaMeHT BHINIONHEH NPO-
yepueHHBIMH JIMHIAMH (13 3K3. — 2,1%). BerpewaeTcs Tonpko Ha cocyaax Kiacca S, IpeHMyIIECTBEHHO
XOpOo1IO NPOGHINPOBaHHBIX.

K-18 (puc. 1.6: 8; 1.7: 2; 1.10: 7; 1.14: 3; 1.16: I; 1.19: 6; 1.20: 7 n 1.23: 2). Cocyasl ¢ noa-
YEepKHYTO HEOPHAMEHTHPOBaHHOM 1IEHKOH MM BEpXHEH YacThlO IJleya M JBYMS OpHaMEHTalIbHBIMU
MOJIOCaMH — IEpBO#i 101 BEHYUKOM, BTOPO# MJTH B HHXKHEH 4acTH I1j1eya WIH 10 IMHUH MaKCHMAaJIbHOTO
paclIMpeHys TyJI0Ba C NEPEXONOM Ha MPHAOHHYO 4acTh (20 3k3. — 3,2%). OTMe4YeHb] TPEUMYILECTBEHHO
Ha XOpoLIO NpodHIMPOBAHHBIX FOpHIKaX, IIPH 3TOM HEM CJIOKHEE OPHAMEHT — TeM CJIOXKHee popMa.
OneMeHTH OpHaMEHTa pa3Ho00pa3Hbl, BKJIIOYask KAHHENIOPHI.

K-19 (puc. 1.19: 8). OpHaMeHT HaHECEH IO HAKJIOHHOHM ceTKe Menxo3y64yareiM mmraMmoM. Kak
MPaBUJIO, PA3AEIAETCA HA 2—3 30HBI FOPU30HTAIBHBIMH THHHAMH TaKOTO XK IITaMI1a MIIM KaHHEIOPaMH
M 3HaYHUTEJILHO ONYCKAaeTCs Ha MPHAOHHYIO YacTh (13 3k3. — 2,1%). OKos10 N0NOBHHEI COCYAOB C JaHHOH
KOMITO3HLIMEH — XOpollo NMpodHInpoBaHHble rpynnsl IX.
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K-20 (puc. 1.16: 8 u 1.24: 3). [TosAcok B BepXHe# YacTH COCyaa, B BHAE FOPH3OHTANLHAIX JTHHHIA
C pa3MEILCHHBIMH MEXXAy HUMM 3UI3araMu, BAABIICHHAMM; HIDKE (110 MAKCHMaJIBHOMY PaCIHPEHHUIO TyJI0Ba
¥ IPUIOHHO#M 4acTH) — HECTIOXKHEIE CHOKETHI (3Mr3ar, psaa BaasneHHid) (10 k3. — 1,6%). Bonee nonoBHHEI
OTMEYEHO Ha cocynax kiacca L, 0coGeHHO 3HaYUTENEH MX HPOLICHT Ha OTKPBITHIX H IPAMOCTEHHEIX OaHKax.
Jl1A opHaMeHTaIMH XapaKTepHO MCIIONb30BaHNE HECKOIBKUX 3JIEMEHTOB Ha OHOM COCYZE — KaHHENIOPhI
Y rpebeHyaTbie OTTUCKH, IPOYepYEHHBIE INHUHM U rpeGeHYaThie OTTHCKH WIH BAABIICHHA.

K-21 (puc. 1.9: 5; 1.18: 9 n 1.22: 3). lllnpokas opHaMeHTaIIbHAA [0JIOCA 110 BEHYNKOM, COCTOA-
11as U3 OIHOTO, BEAYIIETO, OPHAMEHTAIILHOTO CIKETa (TOPH30HTANIbHAA €M0YKa, TPEYTOJIBHUKH H Jp.),
JOXOIA1aA B GOIBIINHCTBE ClIy4aes 10 MAaKCHMAJILHOTO PACLIHPEHHA TYJIOBa, HHXKE KoToporo — bonee
y3Kasi [107110Ca 3Ur3aroB, TPEYrolbHUKOB U Apyrux ¢uryp (8 3x3. — 1,3%). [Ipeobnanaer na cnabonpogu-
JUPOBaHHBIX roplIKax rpyninsl V; 2 pa3a (1/4) otMeuena Ha 6aHKaX HHIANBUAYATBHBIX GOPM. DJIEMEHTEHI
OpHaMeHTa pa3Hoo6pa3Hbl, HO peobnanaer rpebeHYaTRIA MITAMIIL.

K-22 (puc. 1.10: 6; 1.13: 8; 1.15: 3; 1.18: 3 1 1.19: 10). IByx30HaIbHasA KOMIIO3ULIMA, COCTOALLAA
M3 Y3KOTO MOSCKa I10J] BEHYNKOM (MHOTAa BalMKa), HIke — 6onee mMpokas monoca ¢uryp (3ursarmy,
TpeyronbHHKH M Ap.) (15 3x3. — 2,4%). bonee yeM B OIOBHHE CIIy4aeB OPHAMEHT HE OITyCKaeTCA HHKE
MaKCHMAaJIbHOTO PaclIAPEHHs Ty10Ba. BcTpeuaercs, kak mpaBuilo, Ha cocyaax kiacca L (ocobenHo npa-
MOCTEHHBIX) ¥ cnabonpodunupoBaHHbIX ropukax. [Ipeo6nanaer BrInosIHEeHHE OPHAMEHTA HECKOJIBKHMH
3NIEMEHTaMH — rpe6eHYaThIM IITaMIIOM U BAABICHHWAMH, PE3HOM JTMHHEH H BAABICHHUAMH H T.A.

K-23 (puc. 1.13: 7; 1.15: 5; 1.16: 5, 1.17: 12 n 1.19: 3). /IByx30HaNnbHaA KOMIIO3ULUA, HAYMHA-
IOLIAACA ITOJ] BEHYUKOM Y3KHM MOACKOM H3 HECKOJIBKHUX MOPH3OHTANBLHLIX THHMI (IPEUMYILECTBEHHO
OTTHCKH rpebeHYaToro mramna, Ho €CTh ¥ KaHHEJIOPBI), HUXKE pacnonoxeHa 6osiee mupokas nojuoca
duryp (27 3x3. — 4,3%). OT™MeueHBI B OCHOBHOM Ha OaHOYHBIX U c1a60npodHUIMpOBaHHEIX TOPIIKaX.
OpHaMeHT, kaK MpaBHIIO, 3aHUMAET TOJIBKO BEPXHIOI YacTh COCYAa H BELINIOJHER NPEUMYILIECTBEHHO
rpebeHyaTbIM mITaMnoM. J[aHHas KOMIIO3MLIMA CXOAHA ¢ npeasiayuieid. OTNHYUA COCTOAT B MCITONb-
30BaHHH Pa3MYHbIX CIOKETOB OPHAMEHTA 1JIsl YKpalleH!sa 60pIIOpHOH 30HbI.

K-24 (puc. 1.6: 9;1.7: 10; 1.18: 7; 1.19: 5 n 1.25: 10). Kax npaBuno aByX-, B PSAKHX CITy4asaX — TPEX-
30HaIBbHaA, KOMNO3uuKA. OCHOBHBIE OPHAMEHTAJIBHEIE 30HHI 3alI0JTHEHBI PAJaMH TPEYTOJIbHUKOB, 3UT-
3aroB U Ap. ¥ pa3ieTICHbl TOPU30OHTANBHBIMH KaHHETIOPAMH, HAHECEHHBIMH Ha IIEHKY HITH IJIEY0 CoCyaa
(23 3x3. — 3,7%). B 31y )e rpynny BKIIOYEHBI COCYIB! CO CILUIOLIHBIM 3allOTHEHHEM BEPXHEH 4acTH
kaHHemopamu (puc. 1.17: 7; 1.19: 7 u 1.20: 5). Bonee yem B 90% cny4aeB KOMIO3UIMA HPOCJIEKEHA
Ha cocyaax kiacca S, ocobeHHo — xopowo npodunupoBaHHbIx rpynmsl [X. OpHaMeHT onyckaeTcs Ha
NPHAOHHYIO YacTh (KpOMe BBITOJTHEHHOIO ONHUMH KaHHETIOPaMH) U COCTOHT M3 KaHHEIIOp K npodep-
YEeHHBIX WM rpebeHuarnix ¢puryp. Ha HekoTophix cocynax ¢urypbl HaHeceHBI MO HAKIOHHOM CeTKe,
910 cOnMkaeT maHHyio rpynmny ¢ K-19, Ho BEIOJNIHEHB OHHM IHHHSAMH MIIH rpebeHYaTEIM ILITAMIIOM
¢ pa3mepoM 3y6uos kpymnHee, 4em B K-19.

K-25 (puc. 1.7: 1 n 1.11: 10, 11). CoyeTaHye rOpH30HTAIbHBIX PAIOB KaHHEIOP H BBINOTHEHHBIX
rpebeHYaThIM [TaMnoM GUryp (MeaHap, HaKIOHHBIE «I1ECEHKH» ), OKOHTYPEHHBIX KOPOTKHMH Xenobka-
MH (7 3K3. — 1,1%). OTMedeHa TONBKO Ha ropiikax, npeobnagaer B rpyrrne IX. OpHaMeHT 3HaYHTENBHO
ONyCKaeTcA Ha MPUAOHHYIO YacTh (B TEX CIy4asaX, KOTAA MOCIEIHAA COXPAHHIIACh).

K-26 (puc. 1.9: 7). iByx30oHanbHas KOMIIO3ULMA C pa3aeiuTeneM. Bee cloxeTl OpHaMEHTa Ha-
HeCeHBbl KAHHETIOPaMHU WIH XkelloOkaMu (2 3k3. — 0,3%).

K-27(puc. 14: 1, Ia, 2, 2a, 5-7;1.5: 5; 1.7:4-7, 9, 11, 1.8: 9;1.9: 3, 6, 1.10: 5, 8; 1.11: 2, 4, 7;
1.22: 6; 1.23: 3, 5, 8; 1.24: 4 n 1.25: 1]). Cocynpl co 3HaKaMM WJIH HapyLIEHUSMH OPHaMEHTAJIBHOTO
putMa (38 aK3. — 6,1%). IIpucyTcTBYyeT BO BCex rpynnax cocyoB, KpOME OTKPBITBIX ¥ ¢ BEPTHKAJIbHBIM
1e4oM GaHOK.

Ha nanHoM koMno3nunoHHOM O10Ke X0TeIoCcs 661 0OCTaHOBHTECH MoapobHee. bnarogaps yxe no-
CTaTOYHO MHOTOYMCIIEHHBIM PaboTaM, IOCBAIIEHHBIM aHAIN3Y COCYIOB CO 3HAKaMH WM HapyUIEHHEM
OpHAMEHTAJIEHOTO PUTMA, CIIOXKHIIOCH NPEACTaBIEHHE 0 HEOOXOIUMOCTH PacCMOTPEHHS UX B Ka4ECTBE
OTIENbHOM IPYIIBI.
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B peaynbrare nmpoBenennoi E. FO. 3axapoBoii cucTemMarn3aunu mogoOHBIX COCYIOB cO Beeid
tepputopun CKHO 6b1ma mokazaHa MX 3HaYMTENBHAA CTENEHb CXOACTBA KaK OTpa)X€HHE EAMHOM
MHpOBO33peHUecKoi Mozaenu cpybHoro obmecrBa [3axaposa 2000, c. 53]. [ng Boaro-Ypansckoro
PETHOHA €10 e ObLI0 0TMEYEHO HaHECEHHE 3HAKOB Ha COCY/bl CHHKPETHYHBIX (POPM M HCIIOJIB30BaHHE
KOMITO3HIMH, HE XapaKTepHbIX i 6onee 3anaqHbIX paiioHoB [3axaposa 2000, c. 44]. Kak cpy6Hyio
4yepTy Ha cpyOHo-anaKkynsckoi kepamuke H. I'. PyTTo 0TMeuaeT «...acHMMETPpHYHOCTh PHCYHKA ITHK-
Torpagudeckoro xapakrepa» [Pyrro 1987, c. 49].

B aHanu3upyeMo# KOJUIEKLIMH MPEACTABICH COCY]l C MMKTOrPaMMOM — NPOYepYEHHBIM M0 CHIpOH
[IMHE BOJHOOOpa3HbIM, 3aKaHYMBAIOIIMMCA IBYMS OKPYINIBIMH BAABICHHUAMH 3HAKOM, KOTOPBIH, BO3-
MOXHO, niepeAaeT 06pa3 3Men. CoxpaHuWIach JIMLIb HE3HAYHTEIbHAsA aCTh COCYNa,  JOCTOBEPHO HENb3s
yCTaHOBHTB: OBLTH JIH H2 HEM elle Kakue-HHOynp n3obpaxenus (puc. 1.11: 4).

Ha tpex cocynax npeactapieHbl Hanboree pacrpocTpaHeHHbIE Ha CpyOHO# OCy/ie 3HaKH — KOCBIE
KPECTBI, BXOIAILIME B COCTAB CIOXKHbBIX KOMIO3UIMiA. Ha 01HOM M3 HUX 3HaYMMOCTh 3TOIO OPHAMEHTAJIb-
HOTo dJIeMeHTa MON4YEPKHYTa TEXHUKOH ero HaHeCEHHs: BECb OPHAMEHT BbITNOJHEH PE3HBIMH IHHUAMH,
a Kocoit kpecT — 3yGuaTtbiM mtaMnoM (puc. 1.9: 6). Ha npyrom xpecTsl HCIIOIB30BaHBI B KAaYECTBE 3a-
nofiHeHUA poMOOB. COXpaHHWIMCH IATH KOCBIX KPECTOB M IPAMOM, €lle B OAWH H3 poMOOB BITHCaH 6ojiee
CnoXHBIHN 3HaK (puc. 1.23: 5).

Bonbuas yacTh NPUBIEKaEMEIX COCYA0B COACPKHMT KOMITO3HIIMK C HApYLIEHHEM OpHAMEHTAJIb-
HOTO puTMa. B KauecTBe MprMepa MOXXHO NMPHBECTH CHOKHYIO KOMITO3UIMIO HA OHOM M3 OCTpOpe-
6epHbIX cocynoB (puc. 1.4: 2, 2a). Eciu pekoHCTpYKLIHMA HEAOCTaIOLIEH YacTH BEpHa, TO OCHOBOH ee
MOXXHO CHUHTATh COCTOSIYIO U3 12 3/1eMEHTOB 3Ur3aroo6pa3HyIo JIMHHIO C yCIOKHEHUAMH, HAHECEHHYIO
no 30He rie4ya. Hinke pacnonoxeH paa MoATPEYTOIbHAIX BAABJICHUH H TPH FrOPH30HTANbHBIC IUHUH; N0
HMMH — IIETIOYKA 3aM0JIHEHHBIX pOMGOB, TpH U3 KOTOpPBIX OKOHTYpPEHBH! BAaBneHuAMH. IIpocnexuBaercs
TaloKe «To4ka oTcuera». JlaHHbI# cocyn, 6e3 COMHEHHS, MOXKET OBITh OTHECEH K I'PYIIIE KaI€HAapHBIX
cocynoB cpyoHoit kynerypsl [becenun, Cagonos 1996, c. 24 u ci.; 3axaposa 2000, c. 82 u cn.].

K cocynam, B opHaMeHTallM# KOTOPHEIX, BO3MOXKHO, T2K)K€ HAlUIM OTPaXKEHHE KaJCHIapHbBIE
NIPEACTaBICHUA APEBHErO HACEJIEHHA, MOXKET ObITh OTHECEH elle OAHH, COXPaHHBIUUICS MOIHOCTHIO
¥ CTOABLINIA BBEPX ITHOM B xcruthie Ne 27 da3el A [Kapraunei 11, c. 39, puc. 2.11]. Ero opHameHTansHasA
KOMIIO3MIMA COCTOMT M3 3Ur3ara c pa3pbiBoM (BOCEMb IOJIHBIX IEMEHTOB U [Ba HE3aBEPLICHHBIX), CO-
eavHeHHoro 10 noarpeyronbHbIMM BAaBieHUAMH (puc. 1.4: 1, /a). B naHHOM ciydae YHCJI0O OCHOBHBIX
3aBEpILEHHBIX 31eMEHTOB (8) COOTBETCTBYET ONHOMY U3 «3HAYMMBIX» [JI1 OpHaMEHTaLUH CPYOHOM 110-
cynsl [becenun, Cadonos 1996, c. 24).

Beioensercs rpynma cocynoB (He MeHee 4 9K3.), Ha KOTOPBIX B Ka4€CTBE OCHOBHOTO CIOXKETa OpHa-
MEHTa HaHECEHBI 3MI3arv WM TPEYTOJIbHUKY, HO 3alOJIHEHHE MX — pa3HoHanpasneHHoe (puc. 1.7: 5, 7;
1.9: 3u 1.10: 5).

VHuKaJIeH cocy (K COXaJIeHHIO, COXpaHMBIIMACA YaCTHYHO) U3 koMIulekca Ne3 ¢ opuruHanbHoi
KOMITO3HUIIHE, aHATIOTUM KOTOPO HaM He U3BeCTHH! (puc. 1.22; 6).

HHTepec npeacTapnseT u rpymnmna H3 TPEX COCYA0B CO CIOKHBIMH CIOXKETaMH OPHaMEHTa (poMOHI,
3WUr3ary, peerka), 06paMiIeHHBIMH BEPTHKAJIBHO HIIH HAKJIOHHO PacIIONOKEHHOH IPyNIOi HOITEBBIX
BABJIECHHH (JUIA KaXIOro cocylaa MpocCiIekHBAEeTCA N0 OAHON rpynmne). Bpan au sBiseTcs npocTeiM
COBMaJICHHEM TO, YTO Ha ABYX cocylax HaHeceHo mo 10 BaaBineHuit, Ha TpeTtbeM — 11 (puc. 1.7: 6, 9
ul.11: 7).

B kayecTBe el OJHOTO MpHMEPa MOXKHO IIPUBECTH (PParMeHT CTEHKHU COCYAA C «IIPOLiapanaHHbIM»)
HOATPEYTONbHBIM 3HaKOM (puc. 1.11: 5). Ha coxpanuBiie yacTd apyroit OpHaMEHTallHM HE OTMEYEHO.

H3-3a pparMeHTapHOCTH NpOYHE KOMITO3UIIMHM BOCCTAHABJIMBAIOTCA TOJBKO YAaCTHYHO H MOTOMY
MEHee BBIPa3UTENbHEIL.

B pe3synsrate paccMOTpeHHsi KOMNO3ULUHA 0 MOPGOIOrHYECKUM IPYTINaM COCYOB MOXHO 3a-
KJIIOYHTH, YTO Hauboee HECIIOXKHBIE M3 HUX (COCTOALIME U3 OHOIO CIOXETA, JTHILbL B HEKOTOPBIX CIIydasnX
06paMIIEHHOTO CBEPXY HJIH CHH3y FOPH30HTAIBHBIMHU JIHHHAMH HJIH TOPH30HTAIBHBIMU PAIaMH BAaBie-
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HHi1) Yallle HAaHOCWIHCH Ha cocybl kinacca L u cnabonpodrinpoBaHHbIE FOPIIKH. ITO — TOPU3OHTAJIBHEIC
PALBI HAKJIOHHBIX OTPE3KOB, BAABIECHHI, 3Ur3ark, ropH30HTaNbHasA €JI04Ka, pelleTKa, KPECThl U T.4.

Js xopoio npo¢dmIMpoBaHHBIX COCYZIOB KJlacca S 6onee XxapaKTepHO IPHUCYTCTBHE MHOTO30HAIb-
HBIX KOMIIO3MLIUIA C MCTIOJIb30BAHNEM HECKOJIBKHX CIOYKETOB OPHAMEHTA, Pa3/ieNIEeHHbIX TOPN30HTAIbHEIMU
MOAICKaMH MJIM TOPU30HTAIbHBIMH JINHUAMM, YacTO BBIIIOJIHEHHBIMH KaHHETIOPAMH.

1.6. PenATMBHAA XPOHONOIrUsA TMNOB GbLITOBOW KepaMnUKu

1.6.1. Pacnpenesenne no XpoHoJ10rH4eCKHM rOpM30OHTAM H COOPYKEHHAM

Ha ocHoBanuuM aHann3a crparurpaduu 1 riiaHurpad iy HCCIeIOBaHHON YaCTH NOCENICHU OpInH
BBIAEJIEHB! XpOHOJOrH4eckue (asbl U cybdasbl ¢ OTHOCALIMMHUCA K HIM COOPY)KEHHAMH, OTPAXKAIOMIME
9TamBI XXM3HH Ha MOCEJICHHH U NOCJIEA0BATENBHOCTh HAaKOTUIEHHs MaTepHalIbHBIX OocTaTkoB. IlonpobHo
OHM ONMHCaHBI BO BTOpoM ToMe u3nanus [Kapraunei I, c. 23—124]. C yyeTom 3TUX JaHHBIX, a TAKXKE KOJIH-
YECTBEHHOH NpENCTaBUTENBHOCTH BOLIEIIIMX B BEIOOPKY MaTepHanoB, pacnipeielieHHE KepaMIIeCKHX
OCTaTKOB paccMaTpUBaIoCh 1o 14 ropu3oHTam.

Packon 1: ¢a3a 4 — coopyxeHHs K AMBI oA niosiaMH KoMiuiekca Nel (4-k.1); coopyeHHA U AMEI
moJ moixaMu koMiuiekca Ne2 (4—k.2).

Cy6daza B-1 — nonsl 1 saMel koMiuiekca Nel (B-71—k.1); 3anonHerdue koMiuiekca Nel (B-1—k.13);
OB, AMEI U 3a110JIHEeHHE koMIuiekca Ne2 (B-1—k.2); 3anonHeHue sM NeNe 2 1 2a, paclionoKeHHBIX MEXIY
komiiekcamu NeNel u 2 (B-1—k.1,2).

Cy6da3a B-2 — ciion B coopyXeHnsa Hag komruiekcaMu NeNel u 2 (B-2).

Cy6dasza B-3, BepxHue ropu3oHTsl nocenesus ([-VI mreikn) — ciion Hag xoMmiaekcom Nel
(B-3—xk.1); ciou Hap xommnekcoM Ne2 (B-3—k.2); cnon Haj simamu NeNe2 u 2a (B-3-k.1,2).

Packon 6: da3a A — coopy)keHHMA ¥ AMBI OA NoaMH koMIutekca Ne3 (A—k.3).

Cy6¢a3a B-1 — nosl, 3an10JJHEHNE U AMBI koMILiekca Ne3 (B-1-k.3).

Cy6¢aza B-2 — cnou u coopyxeHus HaJ koMiuiekcoM Ne3 (B-2-k.3).

Cy6daza B-3, Bepxuue ropu3ontsl nocenenus (I-VII wteikn) — ciion Hax koMIuiekcoMm Ne3
(B-3—x.3).

Tab6amnua 1.15. PacnipeneneHue Mopdoaoruueckux rpynn kepaMHKH 1o XpoHONOrHYeCKUM ropu3oHTaM (B %%)

N N
- Sz N < « « - N v «
e 2 F G ILLE L LD LG b
< < < Q @8 a @ @ m @ @ Q @ @
| 13130 |10 | 111 | 30| 33 53 63 | 76
I 2,0 13 (10| 21 | 56 | 61 364 25 1.1
m 47,1 | 50,0 37,7 1394 1 41,7 | 44,4 | 242 1 46,7 | 27,3 144,2 | 45,7 | 43,8 | 54,3
v 39 13,0 51 | 52 12,1 46 | 57 | 125 | 4,3
A 15,7 | 16,7 | 80,0 | 18,2 (20,2 (146 | 222 | 91 (23,3 | 18,2 | 17,7 | 143 | 250 | 6,5
\ 20 | 111 39 | 61 | 42 | 56 | 61 | 10,0 53 | 43 33
Vi 52 | 40 | 73 21 |57 63} 54
Vil 7.8 26 | 40 | 42 | 56 | 182|100|182| 35 | 43 | 6,3 | 6,5
IX 78 | 222 10,4 | 10,1 | 9,4 3.0 74 | 114 2,2
X 7.8 30 | 52 | 56 {61 | 33 28 | 43 2,2
MununatiopHbie | 2,0 13 10 30| 33 14 | 29 33
Bwe rpynn 39 200( 52 | 30 | 52 9.1 32 | 14 33
Bcero 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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Ta6auua 1.16. PacnpeneneHne KOMINO3ULUIA OpHaAMEHTa 10 XPOHOJIOTHYECKHM ropu3oHTaM (B %%)

3\ N

Komno- | _ TIZE S e i ? ¥ N = ?
wan |51 S S IIE I TS o3 33 333

< | < | < | @ @8 @ | & | & | & | & | @ | & | @0 Q@
K-1 53 53 (51|75 83|95 71 | 55 (214 63 | 64
K-2 53 | 7.7 18 | 26 | 50 42 | 48 41 | 18 [143] 63 | 4,0
K-3 2,6 18 | 2,6 83 | 48 06 | 36 21|18
K-4 7.9 | 23.1 1851125 |71 |42 |48 (14371 (109 71 [167] 7.1
K-5 2,6 66,7 53 | 1.3 |50 [143]125(19,0 59 | 10,9 83 64
K-6 7,0 [ 10,3 71 (83|48 286 53 | 9.1 104 | 59
K-7 53 53 (51|13 71 48 4,1 42 | 34
K-8 26 | 77 |333|88 | 7.7 100|143 143 (143| 65 | 55 21169
K-9 7.9 70 (90|50 7142 14371 | 55 21|59
K-10 2,6 1,8 21|08
K-11 53 53|38 |50 7.1 24 (109 71 | 42| 42
K-12 53 35| 51|50 |143| 83 | 95 35| 55 125]( 5.3
K-13 7.9 70 | 51| 63 48 35 | 36 63| 45
K-14 53 | 154 70 | 26 | 50 4,2 24 1557121139
K-15 7.7 13|13 0,5
K-16 10,5 53 (38|13 ([71] 42 143071 (18|71 ] 21| 47
K-17 26 | 7.7 26 | 25 42 12 (1871 ] 42| 21
K-18 53| 77 53|26 | 50 42 | 48 06 | 73| 71 3.2
K-19 35|26 |38 35 2,1
K-20 13 | 1.3 4,2 35| 18 1,6
K-21 26 | 1,3 42 2,4 1,3
K-22 15,4 18 | 64 | 25 | 71 1,8 7.1 2,4
K-23 18|26 | 75 14,3 8,2 7.1 43
K-24 2,6 35| 51| 38 59 | 36 21|37
K-25 7.7 1,8 2,9 11
K-26 13|71 0,3
K-27 13,2 10,5 3,8 | 11,3 16,7 14318 [ 55| 71|63 ] 61
Bcero% | 100 | 100 | 100 | 100 | 100 | 100 | 100 { 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

[Tpu aHanK3€ MPUBOAUMBIX HIKE JAHHBIX HEOOXOMUMO YYHUTBIBATh, YTO PAJ CJIOCB M COOPYKEHH
0Ka3aJIHCh B KOJIMUECTBEHHOM OTHOLIEHUH c1ab0 npeacTaBieHbl B BbIGOpKe. ITO KacaeTcs COOpY>KeHHH
¢a3bl A nox nonamu komiuiekcoB NeNe2 u 3, cioes cy6¢as B-1 u B-3 B npoCTpaHCTBE MEXAY KOMILIEK-
camu NeNel u 2, coopyxeHuii komruiekca Ne3 cyGgasnl B-2. B xax oM cinydae KOJIM4ECTBO OTHOCHMBIX
K HUM COCYAOB He MpeBhIaeT 2% OT BOLUEAIIHX B BLIOOPKY.

B ta6bnuuax 1.15 u 1.16 npuBeaeHs! AaHHbIE pacnpene/ieHHsA MOP(dOJOrHYECKUX IPYII H KOM-
MIO3NLIMH OPHAMEHTA IO BBIACIEHHBIM XPOHOJIOTHYECKHM ropu3oHTaM. M3 HUX BUIHO, 9TO MoMydaeTcs
JOBONBHO CIIOKHAA KapTHHA, aHAJTN3 KOTOpOl Hauboee JIOrHYHO NPOBOJUTH 110 METOIHUKE HAXOXIE-
HuA ko3¢ pHuLHeHTOB aBCOMIOTHOrO CXOACTBA MEXAY KOMIUIEKCaMH, npeanoxenHoi B. ®@. I'eHuHrom
[Tenunr 1973, c. 129-133]. DTa MeTOAHKa HEOMHOKPATHO YCNEUIHO NPUMEHSIACh MIPH aHANIH3€E ap-
XEOJIOrMYECKUX MAaTEpHAIOB, B TOM YHCJE JJIA ONPEACIEHHA OTHOCUTENBHON XPOHOIOTHH Y4aCTKOB
U noctpoek Moconosckoro nocenenns [[Ipaxun, Ekumon 1984, c. 123-146; beceaun 1993, c. 94-103],
a Taxke OBITOBBIX CPYOHBIX MAMATHUKOB CTENHO# 1eBo6epexHoM 30H6I Huknero [ToBomkea [Jlona-
TaH 1987, c. 128-136; Jlonatnu 2002, c. 38—40].

Ha ocHoBaHMHM JaHHO# METOMMKH Ui KQ)XIO0H IPyIibl IPU3HAKOB PaCCYHUTHIBAIOTCA KO3 dHiH-
€HTHI CXOJCTBAa MEXKIY IapaMH CpPaBHHBAcMbIX 0OBEKTOB (B JAHHOM CIIy4ae — 3TO XPOHOJIOTHYECKHE
TOPH3OHTH K coopyxeHus). Kpome npuBeneHHsbIx B Tabnuiax 1.15 u 1.16 ganHBIX 10 pacnpeacacHHIO
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Puc. 1.27. I'pynnupoBka XxpoHoIOrn4eckux ropusoH- Pue. 1.28. [pynnupoBKa XpOHONOrH4€CKHX rOpH-
TOB M0 CpeJHeapH(METHYECKHM 3HAYCHHAM CTEMEHH  30HTOB MO CpelHEapUPMETHUECKHUM 3HAYEHHAM

6nmu3ocTH cTeneHd GJIM30CTH ¢ YYETOM MPEACTaBHTENBHOCTH
MarepuaioB
120 35
100
80 30
60 25
40 i
; [ 1 T
maN N Qg g N NN g8 A 15
Py ey Py ry e dory
g <Yy aaaadra-
™M o . 10
@ m b B2 B3-x.3 Bl-x.2 Bl-x.1  A-x.1
a Bl-x.3 B3-x.1 Bl-x.lsamon B3-x.2

MOpP(OIOrHYECKUX IPYIII COCYAOB H KOMIO3ULIMI OpHaMeHTa, ObUTH IIPHBJIEYEHbI CBEAEHHMA 10 CIOc00aM
00paboTKH MOBEPXHOCTH, MPUMECAM K DNIMHAHOMY TECTY, CTENICHH OPHAMEHTUPOBAHHOCTH, JIEMEHTaM
OpHaMEHTa, B COOTBETCTBHH C ONMCAHHBIMM Bblllle Mpu3Hakamu (Tabn. 1.3-5 u 1.8). [NonydyeHHsie as
Ka)KIOH CpaBHHBAEMOH Naphl 3Ha4YEHUsA CTENEHH 6IM30CTH ObUTH CyMMHPOBaHBI, TOACYHTAHO HX CPEIHE-
apu¢mMeTHIEeCcKOe H pe3yNbTaThl CBEAEHBI B HTOrOBYIO Tabnuuy (Tabin. 1.17). Marpuua 6si1a 06paboTana
METONOM KJIACTEPHOIO aHaJM3a B mporpamMe Statistica u B Gosnee HarAaHOH ¢popMe npeacTaBieHa HA
pucyske 1.27.

INomyyeHHas KapTUHA CBUAETENLCTBYET O 60/Ib1I0H cTeneHH 6TH30CTH BCEX MaTepUaIoB packona 1,
C OHOM CTOPOHBI, M MX OTIIMYHMH OT MaTepHAIOB packona 6, ¢ apyroii. CaMmbie HU3KHe cpeaHeapudme-
THYECKHE 3HAYECHHUS CTENEHH OJIM30CTH NPUXOIATCA HAa COOPYKEHHS H FOPU3OHTHI, IPEACTaBICHHbIE
MAJIOYHCIIEHHBIMH MaTepHanaMu (MeHee 2% Mo KaXkOao# rpynmne NnpH3HAaKOB) H HE MOTYT ABIATHCA
MOKa3aTeNbHBIMU. B CBA3H ¢ 3TUM OTAEIBHO OBIIM PacCMOTPEHBI TOJNBKO NPEACTABHTEIbHBIC Ma-

Tabauna 1.17. CpeaneapudmeTHueckme 3Ha4EHHA CTENIEHH CXOICTBA XPOHOIOTHYECKMX FOPH3OHTOB

N N
- - T N - (3] [y} - N : ™
R R R R AR R R R R
< | < | < | & a8 @ | & | & | & | & | @ @ a|aq
A—k.1 70,4| 496| 86,4 844 855 77,6| 79,3| 798| 67.1| 855| 86,3| 76,9| 82,3
A—K.2 70,4 457| 725\ 74,1| 71,4| 63,9 64,3 68,3| 66,4| 69,5/ 749| 67,6| 68,8
A—«.3 49,6| 45,7 51,2 47,7| 49,7| 49,9| 51,3| 58,0| 43,5 46,5| 48,8| 42,1 44,9
B-1—«.1 86,4 72,5| 51,2 89,8 885| 76,2| 77,6| 795| 69,0 856| 86,4 748 79,0
B-1—.13an. 84.4| 74,1| 47,7| 89,8 88,1| 77.7| 78,0| 79,1| 69,3| 87,3| 87,0| 76,4| 79,0
B-1—«.2 855| 71,4| 49,7| 885/ 88,1 77,0| 75.1| 79,1| 67,1| 84,2| 86,3| 76,5 76,7
B-1+x.1,2 776| 63,9| 499| 76,2| 77,7| 77,0 674 78,2, 71,9, 77,5| 76,0| 72,2 71,1
B-1—«.3 79,3| 64,3| 51,3| 77.6| 78,0| 751 67,4 759| 66,7| 78,5 79,8| 68,6 80,6
B-2 79,8( 68,3| 58,0| 79,5| 79,1| 79,1| 78,2| 75,9 64,5| 799 796| 71,3| 754
B-2—«.3 67,1| 66,4 435| 69,0| 69,3| 67.1| 71,9| 66,7| 64,5 66,0/ 68,3 64,5| 658
B-3-«.1 85,5 69,5 46,5| 856| 87,3| 84,2| 77,5| 785| 79,9| 66,0 84,1 77,0| 832
B-3—«.2 86,3 749| 488| 86,4| 87,0| 86,3 76,0| 79,8| 79.6| 68,3| 84,1 759| 83,5
B-3—«x.1,2 76,9 676| 421| 74,8| 76,4| 76,5| 72,2| 68,6 71,3| 64,5| 77,0! 759 71,3

B-3—«.3 82,3| 68,8| 449| 79,0 79,0 76,7| 71,1| 80,6| 754 | 65,8| 83,2| 83,5| 71,3

9—70!
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Ta6anna 1.18. CpeaHeapudMeTHuecKHe 3HAYCHHUA CTENEHM CXOACTBA  TEepHalhl — COOPYXEHHA ¢a3bl 4
XPOHOJIOTMYECKHX NOPH3OHTOB C YYETOM NPEACTAaBUTENBLHOCTH MaTe-  [of nojJaMH komiuiexca Nel; nossl

pnajop H MBI KoMIIIekca Nel; 3amosHe-

] HHe KoMIiekca Nel; monsl, AMbI

,1_‘_ E Eg E E . 3 E 3 M 3anoiHeHNe KoMmaekca Ne2;

= MOJNIBI, AMBI M 3aMOJHEHHE KOM-

x| d @8/ d | d | d 4 &) & riekca Ne3; coopyXeHHs M CIOH

A-x.1 86,4] 84,4 855 79,3] 79.8] 855] 86.3] 823  (yGhasms B-2 Hax KommIeKcaMH

B-1-k.1 86.4 89,8| 88,5| 77,6| 79.5| 856] 864| 79.0|  NoNel u 2; ciiom cy6asst B-3 Han

B-1-x.13an.| 84,4| 89,8 88,1] 78,0 79,1| 87.3| 87.0| 79.0|  wommuexcom Nel; com cyGdasst

B-1—«x.2 | 855|885 88,1 75.1] 79,1/ 84,2 86.3| 76.7| B.3 man xommuekcom Ne2; cronm

B-1-x3  |79,3[77,6] 78,0 75,1 759 78,5 798| 80.6|  cyGdhaser B-3 Hax kommuiekcom Ne3
B-2 79,8| 79,5 79,1] 79,1| 759 799] 798| 754|  (ra6n. 1.18 u puc. 1.28).

B-3«1 | 855|856 87,3| 84,2 78,5| 79,9 84,1] 83,2 Ha ocHOBaHMH TpoBeneH-

B-3x2 [86,3]864| 87,0| 86,3| 79.8] 79,6| 84,1 835|  Horo aHanM3a MOYHO 3AKTIOYHTS,

B-3-«3 | 823[79,0(79,0(76,7] 80,6] 75,4| 83,2] 83,5 4TO B LE/IOM MaTEpUabl HCCIERO-

BaHHOM 9acTH MOCeNeHUs OIIU3KH

Mexay coboit. CpenHuit koadduuneHt cxoacrna cocrasiser 0,75-0,89 Mexay BceMH XpoHOIOrnye-
CKuMHM ropu3oHTamMu. Ho, B To e Bpema, HabM0Aal0TCA ¥ HEKOTOPBIE OTIHYHA.

HanGonee 6nmu3xm Mexay co60# oka3aanch MaTepHasl C MONOB M U3 3al0JTHEHHA KOMILIEKCOB
NeNe 1 u 2, a Taroke U3 €10€B MM InpenuecTByrommx (pasa 4) u 3aneraromux Hax HUMH (cy6dasa B-3).

OnpeneneHHbIe OTIIMYUA OT YK€ NEPEUHCICHHBIX UMEIOT MaTepuansl komiiaekca Ne3, xotsa
M 3[€Ch CpefHsa cTeneHb 6am3ocTu ¢ koMIuiekcaMu NeNel u 2 mpebimaet 0,75. JIoBONBHO CHIIBHBIMH
OKa3anuch cBA3M cyOdasbl B-3 Hax komruiekcoM Ne3 ¢ monamu 3toro komiuiekca (6onee 0,8), Ho B ienom
oHH ciabee, yeM y aHaJIOTHYHBIX c10eB Haa Kommnekcamu NeNel u 2.

Ha oGmwem ¢oHe Beinensiorcs Matepuaisl cy6dasel B-2 packona 1, npakTHYECKHM OAMHAKOBO
«aaJIeKne» OT BCeX OCTAJIbHBIX XPOHOJOrMYECKUX N'OPH3OHTOB.

1.6.2. PaccenBaHue pparMeHTOB OHOTO COCYIA MO KYJILTYPHOMY CJIOI0

JU1s1 OLIEHKH M MHTEpNpETalMy MOIYyYEHHBIX Pe3y/IbTaToB, IOMMMO IU1aHUIPapHYECKUX H CTpa-
THUrpaduyecknx HaOnoaeHuH, 6onpioe 3HaYeHNEe HMEET PACCMOTPEHHE CIIy4aeB 3aJleraHus YyacTei oT
OIHOTO COCyaa B pa3HbIX XPOHOJIOTHYECKHX rOPH30HTaX U 00beKTax KyasTypHoro cios. biaroaaps noa-
6opy (parMeHTOB U cCpaBHEHHIO My co60ii Bcell kepaMuky packona 1 (6e3 pasaeneHns Ha KOMILTEKCHI)
¥ (parMeHToB KepaMHKH packona 6 6su10 yuteHo 6onee 1000 ciyyaes, korna oTaenbHbIC YacTH ObLIO
BO3MOXKHO ONpeAeIuTh KaK NpHHaQIexaumne oqHoMy cocyay’. [Ipu atoM noabop ocymecTBusiacsa
He TOJIBKO 10 BEHYMKaM M OPHaMEHTHPOBaHHAIM CT€HKaM, HO U IO HEOPHaAMEHTHUPOBaHHAIM (110 HaH-
YHIO XapaKTEPHbIX pUMeceii, crtoco6oB 06paboTKH MOBEPXHOCTH M, B MEHBLIEH CTENEHH, 1O LIBETOBOH
raMme, NpoUIMPOBKE 1 TOJMIIHHE CTEHOK ¢pparMeHTOB). [IpryeM yYHTBIBAJINCH TONBKO T€ CTy4aH, Koraa
4acTH cocyaa GsUM HalaeHbl Ha paccToAHMH Gosee 2 M Apyr oT aApyra (TO €CTh NPOMCXOAWIN HE U3
OIHOTO KBaJIpaTa WM NPHIIEralolIMX CEKTOPOB COCETHHX KBaPaTOB), a TaKXKe €C/H IyOHHa 3aneranns
HX pasnuyanack 6onee yeM Ha 0,2 M (OAMH INTHIK).

Co3nanuio OXHO3HaYHO YeTKOH KapTHHEI pacIpe/ienieHUs KepaMHKH 10 XpOHOJIOTH4YeCKHM ¢a3aM
MeELIaeT epeMeLLIeHHOCTh MaTepHaoB B CIIOAX packona 1, cBA3aHHas ¢ 3HAYHUTEIbHOMN NEPErUIaHUPOBKOR
COOpY>KeHHii Ha ero TeppuTOopHH B (paze A u cybdaze B-1 (6onee noapobro cM.: [Kaprans! I1, c. 123, 124]).
Crparurpaduueckue HabnoaeHH, H3I0XKEHHEIE BO BTOPOM TOME H3/1aHUA, NOATBEP)KAAIOTCA aHAIN3OM

"3neckr uMeeTcs B BULY 6onee 1000 cocyaos (XOTA 4acTh M3 HEX M NPEACTABIEHA TONBKO CTEHKaMH WIH JHHILAMH),
a He 2000 ¢parMeHTOB, TaKk KaK KOJIHYECTBO (parMEHTOB OT OQHOTO COCYIa B LIEJIOM pAle CIydYaeB HOCTHIAIO0
HECKOJIbKUX JICCATKOB, pacCeHHbIX Ha 3HaYUTEIbHOM [LUTOLIanH.
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3ajeraHus ()parMeHTOB OT OAHOTO COCyZa B pa3HbIX (azax. B Tabnu- Tabauua 1.19. Haxoxnenue
ue 1.19 npuBeneHs! faHHEBIE M0 HAXOXKAEHUIO YacTeil COCyA0B, U3 Yucaa 4acTeH COCYIOB B ONHOM HIH
BOILEAUINX B BEIGOPKY, B OQHOM WM HECKONBKHX (a3ax. M3 HuX BuaHo, HECKOIBKHX XDOHOIOTHIECKHX
4TO 1A MaTepHaoB KoMmiekcoB NeNel 1 2 XapakTepHo 3HauntenpHoe OPU3OHTaX (B %%)

nepeMelLieHHe 4acTeil COCY0B MO BEPTHKATH M3 COOPYXeHHil (a3nl 4 ®

n cy6dassl B-1 B cnoun cybdassr B-3. lns xommiexca Ne3 ormedaercs § E y

MEHBLIAsA PacCeSHHOCTH YacTeil coCcynoB. g E - E ; E 3;
IIpuBrnexas Bce MMEIOLIMECS CBEJCHHSA, MOXHO KOHCTaTHPO- g i ) §. &3 8

BaTh, YTO HET HHM OJHOrO JOCTOBEPHOro ciyuas, koraa ¢parMeHTHI £ P g o @ E‘ @

OIHOTO M TOTO XK€ cocyna 3anerand Ob1 Ha nomax xomrutekcoB NeNel u 2. ’% =

B dethipex ciydasx ¢pparMeHThl OT COCYNOB, 0OHapyXEHHEIX B CJIOAX Ax1 | 540 460 100
KoMrutekca Nel, 6blt BCTpedeHsl B cnosx cyGdassl B-3 Hax koMILIeK- [T 5 333 | 66,7 | 100
coM Ne2 1 B 13 — 4acTH oT cocynos, oGHapyeHHBIX B kommuiekce Ne2, [A~«3 [ 80,0 | 20,0 | 100
3aJIeraii TaKoKke H B ciofx cybdasel B-3 Hax xomiutekcom Nel, mpuyeM  [B.1—k.1| 29,5 | 70,5 | 100
npeumyiiectBeHHo Bo II-III mtrikax. Bo Bcex ocraneHeix cnyuasax |B-1-x.2| 26,0 | 74,0 | 100
(oxoso 500), mpocnexuBalOTCA TONBKO BepTHKanbHble CBA3M. To ectb |B-1—«.3] 84,8 | 152 | 100
3aMO/IHEHHE KOTIOBAaHOB MPOH3BOJACTBEHHBIX KoMIlIekcoB NeNel u 2

MpOH3BOKIOCH HEMOCPEACTBEHHO M3 ITHX KOMILIEKCOB, TO €W PA3 oo o) a0 prov o moe
MOATBEPXKAACT MPABUILHOCTS PA3NEILHOTO PACCMOTPEHMSA MATEPHANOB i roi cvmon OTHOBpEMEHHO
3 cy6dassr B-3 Han kaxaniM u3 Hux [Kaprans II, c. 123]. B PaHHHX 1 IO3IHUX TOPHIOH-

TaxnM obpa3som, 1 naHHBIE CTpaTHrpadHy M JaHHBIC 10 3ATIETaHHUIO  Tax (B %%)
4acTeil OT OAHOro cocya M03BOJAIOT TOBOPHTH O TOM, YTO 3alONTHEHHE

KOTJIOBAHOB NPOH3BOACTBEHHBIX KoMILTeKcoB NeNel M 2 mpoH3BOAWIOCH 3 o o
MaTepHanaMH, epeonIONEHHbIMH H3 paHHel ¢a3sl A u cybdassl B-1 § E E @) 0 e
Ka)XIOTO M3 3TUX KOMIUIEKCOB. JIOrHYHO MPEeANnoI0KUTh, 4TO (B Hae- g3 s a El g 2
ansHOM ciiyuae) ans cy6dasnt B-3 Me1 6yneM MMETH O€JI0 C IPUMEpPOM % ald é I ;g' g
obparHoii ctparurpadun. [Ipn 3anoIHEHHH KOTIIOBAaHOB HHXKE JOMDKHBI g2 |7 > oy
OKa3bIBaThCA (pparMeHThl KEPaMHUKH, BbIHYTHIE modxke (cyOdassr B-1 ’%

¥ 4acTu4HoO cyGdassl B-2), a Brilie — BeIHYTHIE paHee ((a3b1 4). [Ina npo- |A—«.1 | 52,8 | 47,2 | 100
BEpKH 3TOH THIIOTE3bI GBLI0 MPOaHATH3NPOBAHO cBhme 550 cnyyacs |A-x2 | 364 | 63,6 | 100
COBMECTHOTO HaXOXA€HHA yacTel cocynos B dhazax A u B-3, B-1 v B-3 B-1-«x.1] 53,7 | 46,3 | 100
(6onee 520 nns packona 1 u okono 40 qis packomna 6; kK COXaJIEHHUIO, B-1-«.2] 60,8 | 39,2 | 100
ans (a3el 4 packona 6 Bo3MOXHO 65110 NMpHBIEYb BCETO 5 COCYROB, B-1«3] 853 | 14.7 | 100
MO3TOMY B MTOTOBYIO Tabiuuy 3TH JaHHble He ObUIM BKJIIOYEHBI).
HcnonsiaoBanuck Kak MaTepHalbl BolleALUINe B BbIGOPKY, Tak M He BolLleIIHe B Hee U3-3a PparMeH-
TapHOCTH. [10 KoMIUTIekcam paccMaTpHBaIKCh CITy4au 0OHapy)KeHHA YacTei COCya0B, TPOMCXOAAIIMX U3
cinoes ¢a3sl A u cybdassl B-1, B [-1I u III-VI mTeikax kyasTypHoro cios (tadn. 1.20). Ha ocHoBanHM
MOJTy4eHHBIX JaHHBIX B LIEJIOM MOXXHO rOBOPHTB O TOM, YTO Matepuaisl pa3bl A (B 0cO6EHHOCTH H3
3T0if (pa3bl Moa momaMu KoMiiekca Ne2) daiie OKa3bIBAKOTCA B CAMbIX BEPXHHX CJIOAX MOCEICHHUA,
a Marepuaisl cy6¢a3sl B-1 3anerarot Heckonbko Hixe (B III-VI mreikax mis komiuiekcoB NeNe2 u 3).
Ha matepuanax xommiekca Nel 3Ta 3aBUCHMOCTB IIPOCIIEKMBAETCA MEHEE YETKO, UTO FOBOPHT, BH-
AuMo, 0 Gosbieit MepeMelaHHOCTH BEPXHUX CJI0€B HaJ 9THM KOMILIEKCOM (HYXKHO 3aMETHTh, YTO
(bparMeHThI KEpaMHKH 34€Ch CaMble MEJIKHE IO pa3Mepy, H 9TO, BUIMMO, MOXET ABIATHCA KOCBEHHBIM
CBHJIETEJIBCTBOM B I0JIb3Yy HX GoJjiee aKTUBHOTO NMEPEMELLEHNS ).

Jns BBIACHEHHS OTHOCHTENbHOH XpOHOIOrMH KOMILTekcoB NeNel u 2 npMHUMNHMaNbHOE 3HaYe-
HHE MMEET aHAJIN3 MaTepHaJIoB, MPOMUCXOAALIMX U3 3anonHeHus aM NeNe2 u 2a. C 310if Heasio 65110
npusiedeHo okono 100 cocynoB, 4acTH KOTOPHEIX 06Hapy)KeHBI Kak B 3anonHeHHH AM NeNe2 u 2a, Tak
H B ApyTHX o6peKTax M cnosx packona 1. B ux uncio, kpome cocynoB 13 BEIGOpkH, BouLTH eie 40 x3eM-
MJIAPOB, COXPAHHMBILHXCA MEHEE 4EM JO MAKCHMAIBHOIO PaCLIHPEHHS TY/IOBa.

9!
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Tak, ¢ $pa3oii A 3anonHeHNE AM IPAKTHYECKH HE CBA3aHO (YaCTH TONBKO MATH COCY0B BCTPEYEHAI
B COOPY)KEHHAX paHHeH ¢a3bl ¥ B 3an0oaTHEHUH AM NeNe 2 1 2a, a Taloke BO BCEX BBILIENIEKAIIHX CIIOAX);
COBCEM OTCYTCTBYIOT CBA3H MEX/y IMaMH H NOJIaMH XHWIHILHO-IPOU3BOACTBEHHOTO koMmekca Nel.
Tonbko co cnosaMu koMiiekca Ne2 n cyOdaszer B-3 Hag koMniekcoM No2 cBa3aHo 42% npuBiIeKaeMbIX
cocynoB AMBEI Ne 2 (IpeMMyLIESCTBEHHO M3 KBajapara 5429, To ecTh LEHTPAIBHOH YacTH sAMbI Ne 2)
u okoio 80% cocynos siMbl Ne 2a. Tonbko ¢ 3anonHeHneM koMriekca Nel u cy6¢a3oit B-3 Hag xoM-
rutekcom Nel cBsizano 32% kepamuku M3 SMbI Ne 2 (MpeuMyTIeCTBEHHO U3 3aNafiHOA OKOHEYHOCTH AMBI Ne2
B XB. 5329) n meHee 6% (2 sx3emminpa) u3 aMel Ne 2a, [Tocnennue ABa cocyaa MOXKHO HE YYHTHIBATh,
IpHHUMas BO BHUMaHHE TOT GaxT, 4To 3anonHeHHe asM NeNe2 u 2a He Bceraa 6b6u10 BO3MOXKHO JOCTOBEPHO
pa3aennTh, a IPHHALICKHOCT AMBI Ne2a I1aBHIIBHOMY ABOpY KoMILlekca Ne2 HaJeKHO yCTaHOBJIEHA
IaHNrpaduueCKUMH U cTpaTurpapuyeckumu Habmonenmamu [Kapranm II, c. 56-58, 101]. Yactu
OCTaJIbHBIX COCYIOB 3ajlerald OMHOBpEeMEHHO B AMax NeNe2, 2a p Bo Bcex BbILIEIEXALIMX FOPU3OHTaX
WM B KaKOH-HHOYIb OXHOH M3 fiM M cJ1osix cyO¢a3bl B-3 Hax 060MMH KOMIUIEKCaMH.

Ilo nanneIM 0 XapaxTepe 3anonHeHHs 1M NeNe 2 1 2a MaTepHallaMH U3 pa3HbIX KOMIUIEKCOB MOXKHO
BBICKa3aTh NPEIIONOKEHHE O HECKONBKO OoJiee mo3qHel BpeMeHHOH MO3HLMM NoCIeaHEH, a cleaoBa-
TENbHO, ¥ KOMIUTEKca No2 110 OTHOLICHHIO K KoMILiekcy Nel. 3HauMTeIbHOTO BpeMEHHOTO pa3phbiBa MEXIY
9THMH JByMS KOMILIEKCAMH HE NPOCIEKHBAETCA.

B xone pabot nerom 2002 1., 1pu HccleqOBaHUH GPEBHEH MIAXTHI, B €€ 3all0JJTHEHHH OblIo 00-
Hapy»X€HO HECKOJBKO (parMeHTOB KepaMHKH. K coxalieHHI0, HM OIHOrO LEIOT0 HIIH NOAaIoIIerocs
BOCCTaHOBJIEHHIO COCy/a HaiineHo He Ouu10. HecMoTps Ha 370, ZeTanbHOE CpaBHEHUE 0OHapyKEHHBIX
B IIaXTe ()parMEHTOB MO3BOJHJIO YCTAHOBHTH, YTO YacCTH, MO KpaiHeH Mmepe, OBYX cocymoB (K cO-
KAIEHMIO, H3-3a IJIOXOH COXPAaHHOCTH HE BOLICIIIMX B BHIOOPKY) NPOMCXOAAT KAaK M3 3allOJHEHHA
maxthl, Tak 1 13 [I-1V mteikos (cy6da3a B-3) keagparoB 3838 n 4040 packona 2002 r. (puc. 1.25: 1).
OCHOBBIBasiCb Ha NPUBOAMMEIX BHINIE HaOMIOOEHMAX O XapaKTepe 3alOJHEHHA KOTJIOBAHOB NMPOM3-
BOJCTBEHHRIX KoMiuiekcoB NeNel—3 maTepranamu M3 CaMHMX KOMILIEKCOB, a TAKKe Ha MyOIHKyeMBIX
B JAHHOW KHUT€ AaHHBIX [0 CTPAaTHrpadvy 3aMOJTHEHHA LAXThl BO3MOXKHO 3aK/IIOYHTb, YTO BpeMs €¢
3aCHINKM CHHXPOHH3HPYETCSH C BpEMEHEM OBITOBaHWA IPON3BONCTBEHHOrO KoMIuiekca Ne3.

3HaynTeNbHAA YAANECHHOCTh U OTCYTCTBHE NPAMBIX CBA3€H O pparMeHTaM COCylOB MEX Iy pac-
KomamH 1 1 6, a TaKoke HEMCCIIEIOBaHHOCTh HAXOAALIErOCA MEXY HUMH Y4acTKa He N03BOJIAIOT CHHXPO-
HHM3MPOBAaTh MeXay cO00H MX 0OBEKTHI KaK Ha OCHOBaHHM CTpaTHrpapu4ecKHUX M IIaHMUrpapHYECKHX
HaOJII0Ie Ui, TaK U MO AaHHBIM pacnpeesieHHUs YacTeH oTaeNbHbIX COCYA0B. B cBs3u ¢ 3THM Gonbioe
3HaYEeHHE /1A OTIPEAEICHHA XPOHOJIOrHYECKOH NMO3HLMH KoMILTekca Ne3 1o OTHOLIEHHIO K MaTepHaliaM
packona 1 nmpuoOperaeT aHann3 pacnpenaeneHus MOPGOIOrHYECKHX IPynn H, 0COGEHHO, KOMMO3ULIHMA
opHamenTa (Tabn. 1.15 u 1.16).

1.7. OcHOBHbIEe TeHAHUMU Pa3BUTUA KepaMU4yeCcKoro komnnekca

Ha ocHoBaHMH NpHBEIEHHBIX BHILIE JAHHBIX BOCCTAHABIMBAETCA CICAYIOLIas KApTHHA Pa3BUTHA
KepaMHUYeCKOro KOMIUIEKCAa Ha HCCIIEJOBAHHOM YaCTH MOCENICHHUA.

HenoctaroyHas npencTaBHTEIBHOCTD MATEPHAJIOB, IPOHCXOMAILMX 3 COOpYXKEeHHIT paHHe# da3bl A,
He TMO3BOJIAIOT Pa3/e/IHTh MX Ha KaKHe-H00 dTarbl, HO CXOACTBO KOHCTPYKTHBHOTO PELIEHHS Y TUIAHHPOBKH
CBHAETENLCTBYET 00 HX 611M3K0H BpeMEHHOH O3ULIMHU: CKOpee BCEro, ONHOBPEMEHHOCTH, XOTA 31€Ch
U OTMeYEHB! OTAENbHbIE CITy4an NepeKpsIBaHNA OAHUX coopykeHHit npyrumu [Kaprans: 11, c. 26-68].
JUa XapaKTepHUCTHKH MaTepHasIoB JaHHOM ¢a3bl HEeMAIOBAXKEH €lle OJHMH MOMEHT.

B penxux cimyyasx Ha noceneHMAX yAaeTcs BbIABUTDH 3aKphiThie koMILiekehl. Ho paxe Torna, koraa
00BeKTHI pa3fesieHbl He COOECPXKALIMMH HaXOIOK CIOSIMH, B 0COOEHHOCTH aHTPONIOTEHHOrO XapakTepa,
pedb MOXET HATH, BUANMO, TOJIBKO 06 «yCIIOBHO 3aKPHITBIX» koMIniekcax. Tak, k ¢pa3ze A packona 1 6s11H
NPHYHUCIIEHB] BCE KEPAMHYECKHE MaTepHalibl, OOHapy)KeHHBIE KaK Ha 110J1aX PaHHMX JKWJIMILL, TaK U B 3a-
TIOJTHEHUH HaJl HUIMH, HO IIEPEKPHIThIE NNOJIAMH COOpY)keHHUH cy6da3nl B-1. He Bce 3TH Haxoaku BO3MOXHO
C YBEPEHHOCTBIO OTHOCHTB KO BpeMeHH (a3bl A. UacTh M3 HMX NoNaia Cclofa B pe3y/bTaTe Nnepernsianu-
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Ta6anua 1.21. Mopdonorndeckue rpynnel COCyAOB H3  POBKH IIPH CO3aHHH IPOM3BOICTBEHHKIX KOM-

«YCJIOBHO 3aKpLITLIX» KOMILUIEKCOB (a3l 4 packona 1 ILIEKCOB cyﬁq)agm B-1 [Kapranm II, c. 26—68]
Mopdo M Morjia ObITh He CBfAi3aHa C CAaMHMH PaHHHNMH
opgonoruyeckue B8He
rpynnbI m | v vl IX | X rpynn KWINILAMMH.

C uesnbio yTOYHEHUSA XapaKTEPHCTHKH Ke-
pamMukH ¢a3sl A 66U OTOOpaHEI BCE COCYIRI,
MPOKCXOALINE WIH HEOCPEACTBEHHO C TIOJIOB
PaHHHMX XHIMII WIA W3 MX 3aM0JHEHUs, OTAENEHHOro oT nonoB cyOdassl B-1 cTEpWIBHBIMH CIIOAMH
ruHbl. [TonyyeHnHble JaHHBIE 0 MOP}ONIOTHYECKHM IPyNINaM KEPAMHKH M KOMIIO3MLIHAM OpHaMEHTa
OKa3aJIMCh JOBOJBHO NOKa3areabHbIMH (Tabn. 1.21 1 1.22). K caMbIM paHHHM MaTepHaiaM IPaKTHYEeCKH
CO CTOIPOLIEHTHOH YBEPEHHOCTBIO MOXKHO OTHECTH TOJIBKO 24 cocyna u3 packona 1 (puc. 1.4: 1, Ia, 2,
2a, 3, 8;1.5: 1 u 1.6: 2, 10). Cpenn HuX coBeplleHHO oTcyTcTBYIOT rpynnsl I, IL, IV, VI, VII, a cpean
KOMITO3MLIMit 0TMeualoTcs Hauboliee MPOCThie WM ¢ HapyllIeHHEM OPHAMEHTaIBHOIO puTMa. Mciumiouenne
COCTaBIsfeT OAMH cocyn rpynmnsl IX ¢ komno3unuei K-24 (puc. 1.6: 9).

Konudecteo 14 | 2 3 1 2 2

Tadauna 1.22. KoMno3uuuu opHaMeHTa Ha COCYAaX M3 «YCJIOBHO 3aKphIThIX» KoMIUlekcos (a3l A packona 1

Komnoautium K2 | K3 | K4 | K5 | K7 | K-11 | K-12 | K13 | K-14 | K-16 | K-24 | K-27
OpHaMeHTa
KonuuecTtBo 1 1 2 1 2 1 1 1 1 1 1 3

IpuBnexas uMerolIMecs JaHHBIE IO COOPYKeHUAM cy6daspl B-1 MOXHO BbICKa3aTh ClieAyOMIHeE
NPEANOIOKEHHS.

3HauMTeNbHbIE CpenHHe KO3 (UIMEHTB CXOACTBa MEXY BCEMH KOMIUIEKCaMH, BUANMO, CBU/IE-
TENBCTBYIOT 00 X GIIU3KO#H, XOTA ¥ HE MAEHTHYHOH XPOHOIOTHYECKOH MMO3NLIMH, 6€3 3HAUHUTENbHBIX IIPO-
MEXYTKOB BPEMEHH MEXTY NEPHOAAMH UX CYILIECTBOBaHHA. BpeMsa QyHKLIMOHNPOBaHNA KOMILIEKca Ne2
Heckoibko 6onee nmo3aHee, ueM koMmuiekca Nel. [IpuBeeHHEIE BhIlIE OTINYUA KEPAMHYECKHX OCTATKOB
H3 xoMIuiekcoB NeNel u 3, BHOMMO, MOTYT CBHIETENILCTBOBATH B M0JIL3Yy GoJlee paHHEro BpeMeHH Obl-
TOBaHHA KoMIUIeKkca Ne3.

B kauecTBe 0IHOTO U3 BO3MOXXHBIX BapHAHTOB, IpEJIaraeTcs CleAYIOILas CXeMa XPOHONOTHYECKOH
MOCIIEA0BATEIbHOCTH coopyxkeHur cybdasnl B-I: xomreke Ne3 — xommuekc Nel — xommniekc Ne2,
B paMKax KOTOPO# IIPOCIIeIKHBAIOTCA ONPEEICHHBIE TEHACHIIMA H3MEHEHHA POLIEHTHOTO COAEPIKaHUA
MOpQOIOrH4ECKHX TPy ¥ KOMIIO3UIMIA OPHAMEHTA:

1. ITocnenoBarensHO yMEHBLIAETCA NPOLIEHTHOE COAEPKAHUE OMHNX Mopdoiornueckux rpymnm — I,
11, 1V, VI, VIII n yBenuuuBaercs apyrux — III, VII, IX.

2. IlocTeneHHo yMeHbIIaeTCs BCTPEYAaEMOCTD LIEJIOTO psila KOMIO3HLIMHA, KaK NpaBuiIo, Hanbonee
HecnoxHsx — K-3, K-5, K-6, K-16, K-17, K-20, K-21. Komno3uuuu K-3 u K-6 — 101HOCTBIO OTCYTCTBYIOT
B MaTepHajiax KoMIuiekca No2.

3. VYBenuunsaercs npoueHTHOe conepxannsa komnosuimid K-8, K-15, K-18, K-19, K-22-25. TIpn
3TOM B Komiiekce Ne3 nmonHoctsio orcyrersyiot K-7, 8, K-11, K-13, K-15, K-19, K-22-26.

Ha ocHOBaHHH npe1oKeHHO! XPOHOIIOTHYECKOH CXEMBI MOXKHO FOBOPHUTh O OCTENEHHOM 0CJIa-
67IeHUN OTHMX NPU3HAKOB, NTOABJICHHH H HAPACTAHHHU JPYTHX, YTO, BAAHMO, OTPaXaeT KaKk BHYTPEHHEE
pa3BUTHE KEPAMMYECKNX TPAOWLHUHA, TaK ¥ CTENEHb HHOKYJIHTYPHBIX HOBALIKH.

K coxanenuto, Marepuansl cydgassl B-2, ocoberno, packona 6 (Bcero 11 cocynos) He HO3BOJAIOT
IPOBECTH MX MOAHOLIEHHYIO XapaKTePUCTHKY M CpaBHEHHE Mexay packonamu. Ho otMevaercsa npeob-
najaHue 3gech 6aHOYHBIX COCYNOB, C1abonpodWINPOBaHHBIX I'PYNNE V U MOAKOJIOKOJIOBHAHBIX, NIPH
IIOJIHOM OTCYTCTBMH OaHOYHBIX rpynnsl [V, ocobeHHO xapaKkTepHBIX 1)1 ciioeB cyoda3rsl B-1 koMmex-
coB NeNel u 3. Ilpn 5TOM B HEMHOTOYHCIEHHBIX MaTepyaiax cybga3nl B-2 packona 6 Habnronaercs Kak
NpoAO/DKEHHE Tpanuuuil 6onee panHero Bpemenn — K-4, K-6, K-16, Tak ¥ HOBble TEHAEHIMH, CBA3aH-
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Hble ¢ yBenmyeHHeM konuyectBa K-8, 9. B marepuanax cy6¢assr B-2 packona | Taioke MOKa3aTenbHO
OTCYTCTBHE PAa KOMIIO3UIIMIA, COKpaIlaBIIKXCA yxe K coaM koMmurekca Ne2 — K-6, K-16, 17, K-20, 21
u yenmuenue K-8, K-23.

C yBepeHHOCTBIK pa3fenuTs MaTepuaisl cyGdainl B-3 Ha 6o/ee paHHHE ([TepPEOTIOKEHHBIE H3
¢da3e1 A ¥ cybdassl B-1) u Gonree no3qHHE NPEACTABIAETCA 3aTPYAHNTEIBHBIM. JlaXke B TEX Ciiydanx,
KOTZa HE NPOCJIEKUBACTCSA NIPAMas CBA3b GparMeHTOB COCYIOB C HHKEIEKALIMMHU CIIOAMH, HET MOJIHOM
YBEPEHHOCTH B MX MO3AHEH XpOHONOrMYECKOi MO3UINH, TeM boee, 4To OHM 0OHAPYKMBAIOT 3HAYH-
TENbHYIO CTENEHb 61M30CTH CO BCEMHM XPOHONOIMYECKMMH FOPH30HTaMu, KpoMe cy6daser B-2.

HeobxoqumMo TONEKO OTMETHTB, YTO IUIA BCeit kepaMuku M3 packona 2002 r. He XapaKTepHO Hc-
NOJMB30BaHHA KAaHHENMIOp B OPHaMEHTAlMH; 31€Ch HET HH OXHOIO COCYAa C HAJIEMHBIM BAJIHKOM.

Ha ocHoBaHHH IPUBEACHHLIX BBIIIE JAHHBIX, MOXKHO 3aK/TIOUHTh, YTO B aHAITM3UPYEMO KOIIEKLIUH
noceneHus [opHBIii HalUITH OTpaXkeHHE OCHOBHEBIE TEHICHIUN Pa3BUTHA KEPaMHUKH Bonro-Ypansckoro
peruoHa B 3MOXy mo3aHel GPOH3BI, CBA3aHHEIE, B MEPBYI0 QUEPE]b, ¢ AKTHBHBIM B3aMMOJEHCTBHEM
cpy6Horo ¥ aHapoHoBcKoro Hacenenus. Hanbonee Apko 3TOT mpoLiecc MposB/IAeTCA B MaTepraiax pous3-
BOACTBEHHBIX KOMILIEKCOB NeNel ¥ 2, 4To BO3MOYKHO CBA3bIBaTh KaK C HX XPOHOJIOTH4ECKO# MO3ULMiA, TaK
U ¢ reorpaduueckHM IOJ0KEHHEM MoceneHns U podecCHOHANBHOM AeATENBHOCTIO €ro KUTeNe.

1.8. NMnasunbHbIe YaWwn

1.8.1. O6mas xapaKkTepHcTHKA

BaxHBIM NOKa3areneM YpPOBHA Pa3BHUTHA METAILUTYPIHYECKOr0 M METamioob6pabaTriBaoniero
IPOU3BOACTB Ha MoceneHNH [OpHEIA — MOMHUMO OCTAaTKOB TEIUIOTEXHHYECKHX COOPY>KEHHH, TUTEAHBIX
¢dopM, u3nenuit U3 MeTasIa, Kanenb ¥ CIUIECKOB — ABJMIOTCA TUIaBIIbHbIE Yaiud. OT npoueii kepaMHKu
JaHHBIE COCYABbI OTINYAIOTCA, IPEXIE BCETO, CIeIaMH BO3AEHCTBHA BEICOKO TeMneparypsl. PparMeHThI
npuoGpenn 6enbiit Wik romy6oBaThiif OTTEHOK, CTAIN XPYTIKHMH, YaCTh U3 HUX HMEET OIIUIAKOBAHHEIC
HMOBEPXHOCTH, HHOT/IA C KaneJbKaMH MeTauia. XpYHNKOCTh M OLLIaKOBaHHOCTh (parMeHTOB BEI3BAIH
3HaYHUTENIbHbIE TPYAHOCTH IIPH MX MOoAGOPE M pecTaBpalMy COCYROB Aaxe Ha POHE CHIBHO Pa3MENIbYCH-
Ho# 6bITOBOM KepaMukH ['opHOro.

K coxanenuio, faHHas rpynna KEpaMHUKH JMIIb B PEAKUX CIydaaX ABIAIAch NPEAMETOM CIIeLH-
IBHOIO PaCCMOTPEHHA NPH MyOIMKaLHMK TAMATHHKOB CO CJIEAaMH METaJLTypruiecKoro u Merajuioobpa-
6aThbIBaroIIEr0 MPOM3BOACTB, NPHYEM JaXe B CNIELMATbHBIX paboTax, MOCBALLIEHHBIX AHAIU3Y METAILTYP-
T'H no3gHero 6poH3oBoro Beka BoctoyHoit EBponbl. MoykHO Ha3BaTh JHIIbL HECKOIBKO HCCIENOBaHHH,
ocBeLaroux 3ty TeMy [[opb6yno 1992, c. 190, 192, puc. 37; O6b1aenHoB, ['opbyHoBs 1 ap. 2001, c. 129,
131; Ipaxuu 1996, c. 60—79; IIpaxux, Caspacos 1993, c. 52—71; Tarapunos 2003, c. 71].

Hcnone3ys onsIT paboThI ¢ aHaNIOrHYHO#H kepaMukoit Moconosckoro nocenenus [[Ipsxus 1996, c. 60;
IMpsaxun, CaBpaco 1993, c. 53], cocynsl nocenenns ['opHblii, HCnoNB30BaBILKECA B METALTYPrHYECKOM
U TUTCHHOM HPOM3BOACTBE, MOXKHO MOAPA3AENUTE HA IBE KPYMHLIE IPYIIbI: CEHATbHO H3rOTOBIIEH-
Hbl€ [U1aBHJIBHBIE YalUM M YacTH OBITOBBIX COCYNOB, MCIIONB30BaBLIMECA B Ka4eCTBE IUIABHIBHBIX Yalll,
K nepBoii #3 HMX MOryT ORITh OTHeCeHbI pUONU3uTENsHO 143 cocyna, ko BTOpoit — 314. DTn tudps1
BIIOJIHE CONOCTaBUMEI ¢ Hanbosee npeACTaBUTEILHBIMH H3 IPHBOAMMBIX B TUTEPAType cepHit noxob-
HOr0 poIa KepaMHMKH: C KOJJIEKIMAMHM MOJHOCTBIO packonanHoro MocosoBckoro nocenexus — 6onee
660 3x3emmnapos [[Ipaxmnu 1996, c. 60-63; IIpaxun, CaBpacoB 1993, c. 53] u nocenenns JIumossri
ospar — 120 ¢parmenron [Aranos, UsaHos 1989, c. 134].

1.8.2. IlepBas rpynna

KepamuKy nmepBoii rpyninsl OTIMYaeT TOACTOCTEHHOCTb. Tak, eCli CpeaHAA TONIIHHA CTEHOK Gbl-
TOBBIX cocynoB ['opHoro cocrapiser 0,7-0,8 cM, TO y CnelHaNBHO U3NOTOBJIEHHBIX IUIaBWIBHEIX Yalll OHA
Jocturaer B cpexteM 1,2 cM. Cpeav npuMeceit K IMMHAHOMY TECTY BCTPE4YalOTCA LAMOT, OpraHu4ecKue
OCTaTKH B BHAE CJIEAOB BHINOPEBLIMX CTEGENBKOB pacTEHUt M B OXHOM CITy4ae OTMeYeHa MPUMeCh H3-
MEJIBYEHHOIO METALTYpru4eckoro uuiaka (puc. 1.29: ).
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Puc. 1.29. IInapunsHsie yawu. /-/0 —rpynna I; /1-15 — rpynna II
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Toneko w1s ceMH COCYIOB YIATIOCH BOCCTAHOBHTH (POPMY — 3TO OTKPBITHIE 6aHOYHBIE COCYABI HU3KHX
npomnopimii (puc. 1.29: I-5); y omHOro ax3eMIuispa u3 packona 6 — creHkd npsimeie (puc. 1.29: 6). Heobxo-
IMMO OTMETHTB, YTO CPEAHN IPOYHX 00IOMKOB CTIELIHAILHO H3TOTOBIECHHBIX IUTaBIIBHBIX Yalll BCTPEYaloTC
3K3eMILAPBI, HMEIOIIME KOPOTKOE, CJIabo 3arHyToe BHYTDb IUIEY0, IPHAAIOLICE COCYAaM ClIErKa NMPUKPBITYIO
¢opMy. lnameTpbl BEpXHErO cpe3a KOBONBLHO 3HaUMTENbHBI: 18, 22 1 24 cM (1o | 3K3.), 20 cM (2 3K3.).
Hanmensiuuii RuaMeTp 3a)HKCHpPOBaH Yy ABYX COCYIOB U3 packomna 6 — no 16 cM.

Jlns OONBIIMHCTBA CNELMANBHO H3TOTOBJICHHBIX IUIABMIJIBHBIX Yall HE yAAJOCh YCTaHOBUTh
odopMneHHe BEpXHETo cpe3a. 3To CBA3aHO C TEM, YTO HMEHHO JAaHHAA 4acTh COCYIOB Hauboee yacTo
6bUla CHJILHO OLLIaKOBaHa M yTPaTHIIa MEepBOHaYabHYI0 GopMy. V ocTalbHBIX 0OpPMIIEHHE BEPXHETO
cpe3a JOBOIBHO pa3sHooOpa3Ho — okpymioe, T-o00pa3Hoe, HO MpeobnafaloT COCYabl C MIOCKHM CPE30M,
KaK [IPaBWIO, CO CKOCOM BHYTPb.

Ha yersIpex ¢parMeHTax IUIaBHIBHBIX Halll OTMEYEHO HAJTHYHE «HOCHKA-CINBA», CHOPMOBaHHOIO
no obxwura (puc. 1.29: 7-10). Ucxons U3 oTCYTCTBHA CIEAOB 3aLUTaKOBaHHOCTH HEMOCPEICTBEHHO Ha
HHX, MOXKHO corTacuTbes ¢ MHeHneM A. J1. Ipsaxuna n A. C. CaBpacoBa (MOATBEPKAECHHOTO SKCIEPHMEH-
TalIbHBIMU JaHHBIMH), YTO 3TH AETATH 0GOPMIICHHA BEPXHETO Cpe3a I1aBHIBHBIX Yalll IPpeHa3HaYalnCh,
Tpex3cIe Beero, Ui yaodcTea pacnonoxenus conen [[Ipaxun 1996, c. 73, 74; IIpaxun, CaBpacos 1993,
c. 67, 68; CaBpacoB 1996, c. 147]. K coxaneHuto, u3-3a cHIbHO# (PparMEeHTHPOBAHHOCTH MaTepHalia HE
OTMEYEHO HH OAHOH IUIABIIIBHOM YallH, HMEBILEH Ba IPOTUBOMEXKALIMX «HOCHKa-cauBa». Kpome Toro,
3aIIaKOBaHHOCTE PAJIa COCYJ0B MPAKTHYECKH M0 BCEMY BEPXHEMY AHAMETPY NO3BONAET NPEANOIAraTh
M CYLIECCTBOBAHHKE IUIABMIIBHBIX Yalll, HA KOTOPbIX «HOCHKH-CJIMBBIY» OTCYTCTBYIOT BoBce. B komnekunu
HET TaKXKe HM OJHOTO «HOCHKa-CJIMBay», MPOTOYCHHOTO nocie obxura.

IMpo6nema pa3pyleHus BEpXHHX YacTel IUTaBUIBHBIX Yalll 101 BO3A€CTBHEM BEICOKHMX TeMIIepa-
TYp ¥ MHTEHCHBHOIO HarHETaHHUA BO34yXa, BUIMMO, Gecriokonna ApeBHUX MeTayuyproB. Tak, Ha caMoM
KpYIIHOM 110 pa3Mmepy cocyae (puc. 1.29: /) n3 xxeprBeHHo# ambl Ne 30 ¢a3n1 A packona 1, BepxHuii cpes
ObLI YKpEIUIEH JOMOIHUTENIBHO#M MMONOCKOI, 110 COCTaBy He OTIHYaloUIEHCs OT OCTAIBHOM INTHHAHOM Mac-
cel. Cyas 1o XxapakTepy COXpaHHOCTH XOpOLLIO BUAUMOM B MPodUIe rPaHULb] MEXIY MEPBOHAYATbHBIM
CpPe30M COCYAia H HATEIUICHHOM NONOCO#, MOXHO IIPENOJIOKHTD, YTO MOCIEAHAA HE CBA3aHa C PEMOHTOM,
a 6pU1a 106aBiIEHA MOCIE HEKOTOPO# MOACYLIKH COCYaa, HO IO €ro obKHra.

Kak yxe oTrMeuanoch Briiie, Bce 0OHapyxeHHble Ha [OpHOM OHHIIA — IUIOCKHE. JTO Xe
KacaeTcs W CHELMalbHO M3rOTOBICHHBIX IIaBUJbHBIX Yam. Hu omHOro okpyrioro AHuma He
BCTPEYEHO, YTO OT/IMYACT JaHHBIA KOMIUJIEKC OT aHAaJIOTMYHBIX MAMATHHKOB 3IMOXH MO3AHEH
6pon3el. Ha MoconoBckoM moceneHHHM OKPYIIOAOHHbIE YallH npeo0nanaioT Haj NNOCKOAOHHBI-
Mu [IIpsxun 1996, c. 60; IIpaxun, CaspacoB 1993, c. 53—55]. BecTpeueHbl OHM Takke B MaTepHa-
nax Ycosa o3zepa [bepesanckan 1990, ta6n. XXII, /2], JTunosoro OBpara [Aranos, UBanos 1989,
puc. 3, 9 1, BO3MOXHO, 3, 8], Tio6ska [O6s11ennoB, ['opOyHoBs 1 ap. 2001, puc. 10, 6; 16, 9].

VY 54 3K3eMIUIAPOB YJallOCh YCTaHOBHTH
Puc. 1.30. Juamerpel quni qau [ u IT rpynmn (B cm) xapaktep oGOpMIICHHSA Nepexoaa OT IPHAOHHON
Sipmna] 4YaCTH K AHMWY. [IpakTHYECKH B OAMHAKOBBIX
Wlmpyms|  KONMYECTBAX NMPEJCTABIEH KaK MEPEXod K AHY
6e3 3axpaunsl (puc. 1.29: 1, 4), Tak u c 3akpa-
uHoii (puc. 1.29: 2, 5); noAnoOHbI HE OTMEUYEHBI
HH pasy.

VY 20 3K3eMIIAPOB PEKOHCTPYHpPYETCA
auaMmetp AHua. U3MepeHue mokasano, 4To
CIIEHAJbHO HU3rOTOBNEHHBIE MJIAaBHIbHBIE
Yaly 3aMETHO BBLAEIAIOTCS KPYIHBIMU pa3me-
pamu nHHUI (npeobnanatot 9—-16 cm; puc. 1.30)
; O CPaBHEHMIO ¢ OBITOBBIMH cocynam (npeob-
56 78 910 11-12 13-14 15-16 17-18 nagatot 7—12 cm; cm. puc. 1.3). Cpa3sy e HyxKHO
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OTMETHUTB, YTO COCYAbI BTOPOi rpyniib! (IPUIOHHBIEC YaCTH U JHHUILA OLITOBBIX COCYAOB) [0 UAMETPY
nHui (B ocHOBHOM 7-12 cM; puc. 1.30) He BeiaenstoTcs U3 ofiued cepHH KEpaMMKHM MOCENIEHHA.
K coxaneHnro, MalnoyncIIeHHOCTb BBIGOPKH He MO3BOJIAET HHTEPIIPETHPOBATh HEGOIBLIOE yBENHYE-
HHE KOJIMYEeCTBa COCYAOB BTOPOM rpymimsl ¢ AuaMeTpoM AHHUIL 15-16 cM. [Ipeacrasnasercs, uro npu
H3rOTOBJIEHUH IUIaBUJIBHBIX Yalll APEBHUE METAJUTYPIH CTapaIUCh OMYYUTh HaHOOIBIIHHA BMELAIOMMA
0o0beM, B TOM HHCJIE U 32 CUET YBEJIHYEHUA JUaMETpa JHUILA, a IPU UCIOIb30BaHHUH OBITOBLIX COCY-
JOB B 3TOM KaueCTBE BHIOMpAIUCh HanOOJIee COXPAHUBIIMECH IKIEMILIAPHI, BO3MOXXHO, C HEKOTOPBIM
NPEINOYTEHUEM IIHPOKOJOHHBIX.

BHewHAA TOBEPXHOCTH COCYAOB 3aIIa)KeHa HIIM OCTaBiIeHa 6e3 TONOoMHUTENbHOM NoApaboTKH;
CJIEZIOB JIOLICHHUA HIIH pacyecoB 3y0uaTsiM HHCTPYMEHTOM He 3a¢ukcupoBano. Ha BHyTpeHHeH nosepx-
HOCTH psiia COCYNOB MPOCIEeKUBAIOTCA IIyOOKHe Clieabl, OCTaBJIeHHbIe NIpH paboTe HHCTPYMEHTOM
¢ KpyIHbIMH 3y6uamu. B menoM no BHeUIHEMY BHAY BCE CIIELHMAIBHO U3TOTOBJICHHBIE IIIIABHIbHbIC
YalI MOX0XKH MeXIy co00it M CHIBHO OTIMYAIOTCH OT OBITOBOM MOCYABI.

[IpakTH4eCKH MONHOE OTCYTCTBHE LIEJIBIX IK3EMIULIPOB IUIABIIBHBIX Halll HE NO3BOJIHMIIO ONpeae-
JAUTh UX 06BEM METOIOM 3aCHINKH CHITYYHX T, BO3MOXHBIM C LieabiMi popMamu [Ky6sies, UepHs-
KoB 1985, c. 48, 49, [Ipaxun, Cabpacos 1993, c. 55]. [ToaToMy npuOIH3NTENBHELL 00BEM HCYUCIIIICA IO
rpadHyeCcKUM PEKOHCTPYKLIMAM C HCIIOIb30BaHUEM (POPMYIIBI ONpeneicHNs 00beMa YCEUeHHOIO KOHyCa
[Bemroznckuit 1979, c. 264]. EcTecTBEHHO, YTO MOAOOHBIE HAMEPEHUA HOCAT NPHOIH3UTENBHBIN XapaKTep,
TaK KaK HE YYMTHIBAaIOT BHYTPEHHIOK KPUBH3HY CTEHOK. PeanbHEIl 06beM, BUAMMO, GBI HECKOIBKO
601pmuM. B Tex coyyasx, koraa Ha BHyTPEHHEH [10BEpXHOCTH (PHKCHPOBATUCH CJIEAbI OIJIAKOBAHHOCTH,
3a BEPXHIOIO MPaHHUILy 3aII0JTHEHUS TUTaBHILHOM YallK paciilaBlIeHHBIM METAJLIOM IPMHUMANIAaCh HHXKHSAS
rpaHHLa OLITaKOBaHHOCTH.

BBUIH MONYYeHE! ClleaylolMe MpUOIH3uTeNbHble 3HaYeHus: 1 3k3. — 680 cm® (puc. 1.29: 5), 1 3xk3.
(6e3 omnakoBanHocTH) — 850 cM? (puc. 1.29: 4), 1 3k3. (6e3 ouvtakoBanHoCTH) — 1320 cM? (puc. 1.29: 2),
1 3k3. - 1750 c™? (puc. 1.29: /). Eme y AByX yaiu ¢ HECOXpaHUBIIMMCA JHHINEM BHYTPEHHHI 00beM He
MeHee 770 cm? (puc. 1.29: 6) u 1250 cm? (puc. 1.29: 3). CpaBHeHue pe3y/IsTaToB onpeseaeHus paboyero
obbeMa MO HIDKHEH IpaHHLE OLITAaKOBAHHOCTH ¢ OOIMM 06beMOM IUIABMJILHOM Yallli [I0Ka3asio, YTO
nepBblii coctaBiset okono 80% obuero obpema yammm.

Taxum ob6pa3zomM, pazdbpoc NOMY4YEHHBIX BEINYHH JOBOJBHO 3HAUYUTENEH (MPUOIH3NTENEHO B TPH
pa3a) U He MO3BOJAET BHIACANTh Kakue-mubo rpynmsl no BeauynHe pabodero obvema. Cps3aHO 370,
6€e3yclI0BHO, C HEAOCTAaTOYHOCTBIO BHIGOPKH, OOYCIOBIEHHOH CHMIIBHOM pa3pylIEeHHOCTHIO KEpPaMHKH.
CpaBHeHHE ¢ ONYOIMKOBaHHBIMH NAHHBIMH 1O 00bEMY 3aMOJHEHHMA METAMIOM IUIaBMJIBHBIX Yall
Moconosckoro nocenenus [[Ipaxun, Caspacos 1993, c. 55] mokas3ano MpakTHYECKH NOJIHOE OTCYTCTBHE
«MenKux» yaur, BMenratomux 500—-700 cm’. [Tpu 3ToM HE0OGXOAUMO OTMETHTD, YTO CaMblii 3HaYNTENIBHBI
o6beM (1750 cM®) He HaXooUT aHAIOTHi cpeu MaTepHasoB MOCOIIOBCKOIO MOCENIEHHUA.

1.8.3. Bropas rpynna

Bropas rpynna nmiaBHIBHEIX Yaml mocejaeHHA [OpHEIf mpeacTaBieHa KaK COXPAHHUBIIMMMCH
IPUAOHHBIMH YacTaMH (91 3k3.; puc. 1.29: 11, 12, 146), TaKk 1 PpparMeHTaMH CTEHOK GBITOBBIX COCYROB
(223 3x3.; puc. 1.29: 13, 14a, 15). DopMa UCNIONB30BABIIUXCA B 3TOM KadeCTBE MPUAOHHAIX 4YacTei
OBITOBBIX COCYHOB B LIEIOM COOTBETCTBYET CHELIMAIBHO M3TOTOBJICHHBIM IUIaBUIBHEIM 4YalllaM: OHA
aHaJIOrMYHa OTKPBITBIM COCYNaM HU3KMX mponopuuii (puc. 1.29: 11, 12, 146). OTIU4alOTCA TOIBKO
pa3MepHEIe TIOKA3aTe/Id — OHM MEHBbIIIe, [0 CPaBHEHHIO C COCYZlaMH NepBoit rpynnsl. B onpeneneHHoi
CTENEHHU 3TO, BUZHUMO, CBA3AHO C TEM, YTO B MaTepHaiax [OpHOro mpakTHYeCKH OTCYTCTBYET TapHas
Nocyna KpPYNHbIX pa3MepoB.

Pa3noo6pa3ne cnoco6oB 06paboTky BHELIHEH TOBEPXHOCTH (JIOILIEHHE, PaCYeChl, 3aIT1aKHUBaHHE),
npuMeceit K MHHAHOMY TeCTy (I1aMOT, NECOK, OPraHM4YeCKUE OCTATKH, UIMENBYCHHAsA PAKOBHHA, CIIIO-
Ia, pa3npoOIeHHBIH METALTYPrudecKuii IUTaK) ¥ Xapakrepa ohOpPMIICHHS Nepexoaa MPHAOHHOM 4acTH
K OHUIY (C 3aKpanHO# u 6e3 Hee) oTpaxkaloT O6ILYI0 KAPTHHY paclpeAeNeHHs STHX NoKa3aTeneH 1us
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65ITOBOI KepaMHKH 10CeIeHUsA [OpHEBIN M CBUACTENBCTBYIOT B MOJIB3Y TOIO, YTO NPH HX 0TOOpE pella-
OIIYIO pOJib UrPaId OOIIME OUEPTAHHA U Pa3MEPEL.

OTtMedeHsI cily4au, KOrza rnocje pa3pyueHus 6pITOBOro cocya B Ka4€CTBE MTaBHIIBHEIX Yalll MC-
NOJBH30BANMCH KaK €ro NPUAOHHAA YacTh, TAK U BEPXHSA, BKIloyas BeHuHk (puc. 1.29: /4a, 146).

B Tpex cnyuasx ynanoce onpeaennTh NPUMEPHEBIA 00b€M TUIaBWIBHBIX Yalll U3 HHOKHHX YacTei
6erToBBIX cocynoB: 100 cm? (puc. 1.29: 146), 860 cm® (puc. 1.29: 11), 1390 cm® (puc. 1.29: 12). Ina
TUTABUJIBHBIX Yalll, M3TOTOBJIEHHBIX M3 CTEHOK COCYIOB, H3MEPEHHSA HE NPOU3BOJMIINCE B CHIY ¢par-
MEHTapHOCTH MaTepHalia, HO JIEI'KO 3aMETHTh, YTO OHHU MMEJIH Pa3INYHbI 00bEM, B TOM YMCJIE OYEHD
HE3HA4YUTEIbHBIH, KOTOPHII HE HaXOAUT aHAJIOTHl cpeau Yyal nepBoi rpynmnsl (puc. 1.29: 713).

HHTepecHo, 4To I1s cOCyAOB BTOPOM I'PyIINbI — IPH CPABHEHHH PE3YNIBTAaTOB ONpeAeicHHs pabo-
4yero ob6beMa No HUXKHE rpaHMLe OLTaKOBaHHOCTH C 00IIKMM 00BEMOM IJIaBH/ILHON| Yalld — B OIHOM
ciy4ae 3TO 3Ha4€HHE COOTBETCTBYET aHAJNOTMYHOMY [UJIS CIEIHATBHO U3TOTOBJAEHHBIX ILTABHIBHBIX
qam — 78% (puc. 1.29: 1), a B apyrom 3HauuTensHo Menblle — 30% (puc. 1.29: /46).

Ha ocHOBaHMHM 3THX JaHHBIX MOXKHO 3aKJIFOYUTD, YTO MJIABHUIIbHBIE YAlllU MEPBOH IPYIITLI OBLIH
paccuMTaHbl B LIEJIOM Ha Oonee 3HaYHTEIbHbIE 00BEMBI PAaCILUIaBICHHOIO METallIa, YeM BTOPO#i, B 0Co-
6EHHOCTH H3rOTOBIICHHBIX U3 CTEHOK OBITOBBIX cocynoB. Bo3aMoXHO, 00HIHE OCTAaTKOB KepaMHU€CKOH
MOCYZBI Ha UCCEIOBaHHO YacTH [OpHOro (CM. BbIlle), CBUAETENBCTBYET O TOM, YTO KHTENH MOCENKa
MOIVIM HE 3aHUMAThCA M3TOTOBJIEHHEM IUIaBUIIBHBIX Yall HEOONbIINX 00BEMOB, TaK KaK «IOJ PyKOi»
BCET/a HaXOAWJIOCh JOCTaTOYHOE KOJIMYECTBO BHILIEAIIEH U3 ynoTpeOneHns ObITOBOI KepaMHKH.

1.8.4. OTHOCHTEeIbHAA XPOHOJIOTHA IPYNI NVIABUILHBIX Yalll

ITpuBenennsie B Tabnuue 1.23% naHHbie o pacnpeaenenuu vaiu I u II rpynns no xpoHonornye-
CKMM r'OpPH30HTaM H COOPYXXEHHSIM MOCEJICHH MOKa3BIBAIOT, YTO 32 PEAKHM HCKIIFOUYEHHEM (COOPY)KEHHUA
¢a3rl A noa kommaexcoM Ne2 u cy6¢dasnbl B-1 xomnnekca Ne3) KOMHYECTBO CEUHATBHO H3TOTOBJIEH-
HBIX TJTABHIBHBIX Yalll B 2-3 pa3a MeHbIliE, Y4eM OCTATKOB OBLITOBBIX COCYIOB CO Cll€laMH BTOPHYHOIO
HCTIOJIb30BAHMS B METAJUTYPrHYECKOM M INTEHHOM NpoH3BoAcTBax. B cnosax cy6dassl B-2 packonos
1 ¥ 6 oTMe4yeHO HaMMEHBLIEe YHCIIO COCYAOB nepBoil rpynnel. CxnaabiBaeTcs BlieYaTIeHHe, YTO Ha
paHHuX 3Tanax (da3a 4 packomna 1 u cy6dasza B-1 kommiekca Ne3) B Gosbliieif cTerneHd HCMOIb30Ba-
JMCh CHELHANBHO H3TOTOBJIEHHBIE COCY/BI.

Tabauua 1.23. PacnipeaeneHne rmiaBWIbHBIX Yalll 0 XpOHOJNOTHYECKHM ropu3oHTaM (B %%)

N N 2

MnasunbHble - o b N < T < b N T < o

Haum flf s s s sl |22 2] 8

< < @ @ Q Q @ @ @ @ @ @ m
Ipynna | 364 (750191 | 271|273 | 54,5 | 16,7 318|433 | 250 | 31,1 | 31,3
Mpynna Il 63,6 | 25,0 (89,9 | 729|727 | 455 | 83,3 | 100 | 68,2 | 56,7 | 75,0 | 68,9 | 68,7
Bcero % 100 { 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Bcero 3ka. 1 4 47 48 22 11 18 2 173 60 16 45 | 457

1.8.5. [InaBHIbHBIE YALIH H METAIYPpruiecKoe npoM3BoACTBO

Ha ocHOBaHMH BBIIIEH3IOXEHHBIX AAHHBIX MOXCHO NpeAanonoXnuThb, 4YTO Cri€HaJIbEHO H3roTOB-
JICHHBIC IUIaBUJIBHBIC YalllH, a TAK)XC NPUAOHHBIC YaCTH BBHILICAIIHX K3 yn01pe6neﬂml OBITOBBIX CO-
CyaoB HUCIIOJB30BAJIMCH KAK B METALTYPIrHY€CKOM, TaK U B MCTaJ'IJI006pa6aTHBalOIlleM NIpON3BOACTBAX.
3HaunTeNbHbIe 00BEMBI 3THX COCYA0B XOpOHIO COIMACYKTCA ¢ HAJIMYHEM B MaT€pHayiaX IMOCCIICHHUA

$TLnapubHBIE YLK paccMaTpHUBaKOTCA 1O TEM XK€ XPOHOJIOTHYCCKHM rOPH3OHTaM H COOPYXCHUAM, UTO H 6biTOBasA
KE€paMHKa NMOCECICHHA.
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TIMTEHHBIX (OPM JUIA OTIMBKH TAKMX METAJUIOEMKHX M3ENHH, KaK TOPHOIIPOXOAYECKHE Kaiia, KHPKH,
[EIHN U NOAYEPKUBAIOT [IPOM3BOACTBEHHYIO HAIIPAaBIICHHOCTD XHUTENEH [TocelKa, CBA3AHHYIO, IPEXKE
BCero, ¢ no0ObIueit pyasl. Bonee Menkue mo pasMepy IiIaBUNbHbIE Yallli, M3rOTOBJIECHHBIE U3 CTEHOK Obl-
TOBBIX COCYZOB, HCIIOJIb30BAIMCh, BUAUMO, B MeTa/L1000pabarhiBaioLieM MPOM3BOACTBE NPH OTJIMBKH
MEHee METAUI0EMKHX H3Aenuit. 3TH HabnioeHNs BIIOHE COTNIACYIOTCA € BBIBOJAMH, OCHOBaHHBIMH Ha
aHaJIM3e CepHH IUIaBHIbHEIX Yam Moconosckoro nocenenus [[IpaxunH, CaBpacos 1993, c. 70].

Onupascs Ha UMEIOIIHECA JaHHbIE MOXCHO MPETIONIOKHTD, YTO BHIIIIABKA MEIH U3 PyAbl B LEJIOM
psile ciy4aeB OCYIUECTB/IAIACh B AMax-ropHax 6e3 HCIOJIB30BaHUA COCYAOB s c60pa MOTy4EHHOTO
MeTaia, TeM Goliee 4TO HepeaKo 3HAYMUTENIbHAA €ro YacTh OCTaBaaach B LIUIake U TpeboBana NONONHH-
TEJBHBIX OMNEpaIHii IO U3BIEYCHUIO MEAH M3 L1aka. JlanbHeilliee cliaBlieHHe MeTallia B CIMTKH HIIH
pacIuiaBjieHUe nepel HENOCPeACTBEHHO# 3aIMBKO# B IMTEHHBIE (POPMBI MOIJIO OCYIIECTBIATLCA B ILIA-
BHIIbHBIX Yalllax MepBoil ¥ BTopoi rpynmnsl. Mx pasMep IMKTOBasICA METAJIOEMKOCTBIO H KOTHYECTBOM
MPOU3BOAMMBIX H3MENHIA.

CpaBHeHue MaTepuaiioB noceneHuii ['opHelii, YcoBa o3epa 1 Moco1oBCKOro no3BoJisieT BbICKA3aTh
HEKOTOpHbIe NPEATION0XKEHUA O B3AUMOCBA3H KOJTMYECTBA M pa3MEePHBIX MOKa3aTeseH NIaBHIbHBIX Yall
C XapaKTepoM NPOU3BOACTBEHHOH HanpaBl€eHHOCTH 3THX MOCENICHHUH.

Merannypru YcoBa o3epa NpeHMYILIECTBEHHO CNIELMaTH3UPOBAIMCE HA BLITUIABKE MEIHU U3 NPH-
BO3MMOM pyabl, C MOCHEAYIOUIHM H3rOTOBJIEHHEM psana Haubonee Heo6xoAMMbIX opyauil. BeisBiaeHue
Ha IIOCEJIEHUH 3HAYUTENBHBIX OCTATKOB TEIUIOTEXHHYECKHUX COOPYKEHHMI H OONBIIOro KOJIWHECTBO
IIJaKa NPH OTCYTCTBMH CPEOH OPYAHH M ITHTEHHBIX (POpM, CrieMaTH3UPOBAHHBIX, CBA3aHHBIX C Iop-
HONPOXOA4YECKOH AEATENbHOCTBIO, a TAKXKE HE3HAUMTENIbHOE KOJIMUECTBO MIIaBUIbHBIX Yalll O3BONIAET
HPEATIONIOKHTE, YTO XHUTENH YCOBa 03€pa HE MPHHUMATHM HEMOCPEACTBEHHOTO y4acTHs B OObIUE PyABL.
OHH TaKKe He 3aHUMAaNHCh M KPYITHOMAaCIUTaOHbIM IPOM3BOACTBOM METAJUIMYECKUX U3ieNUi. ABTOPOM
PACKOIIOK JOMYyCKAaeTCA, YTO «... IJIaBHBIM MPOAYKTOM oOMeHa ObUIM He rOTOBbIE H3ZENHUSA, 2 UMEHHO
Mertain B ciutkax» [bepesanckas 1990, c. 73].

Ha MoconoBckoM noceaeHHH MeTaJUIONPOU3BOACTBO OCHOBBIBAJIOCH, BUAMMO, B 60bLICH CTe-
MI€HH, Ha MPUBO3HOM MeTaJlje, YeM pyde. 3HAYUTENbHBIX CIeJOB METaNIypru4eckoi AeATeIbHOCTH
31ech He BblABIeHO. OCHOBHOE HampaBjieHHE MPOU3BOACTBEHHOMN NEATENBHOCTH OBLIO CBA3aHO C U3-
TOTOBJICHHEM KPYTHBIX [TAPTHI METAJUIOEMKHUX U3J€IHH — BUCIIOOOYLIHBIX TOIIOPOB K KOcapeii-cepros.
OO0 3TOM CBHAETENBCTBYET OOMIINE JIUTEHHBIX (POPM U IUIaBHJIbHBIX Yalll IO CPABHEHHMIO C YCOBBIM
03€pOM, «... [Il€ MPH ropa30 MEHBIIUX CBHJETEIbCTBAX, CBA3AHHBIX C JIMTbEM M KOBKOH MeTanna,
4HCJI0 TEIUIOTEXHUYECKUX COOPYKEHHUH, CBA3aHHBIX C META/UTyPrH4€CKHM LUKJIOM, OKa3aJl0Ch HECO-
noctaBumo Gonbmmmy» [[Ipaxun 1996, ¢. 124].

IIponsBoncTBeHHyo crnenuuky noceneHuss [OpHBIA ¢ YETKOH ropHO-MeETaJTypruueckon Ha-
NPaBJICHHOCTBIO XapaKTEPH3yHT MHOTOYHCIICHHBIE MATEPHaIIbI, K KOTOPBIM OTHOCATCS ¥ MPUBEACHHLIC
BBILIE JAHHBIE 10 IUIAaBUJILHBIM YalllaM. 3HaYHUTENbHOE KOJHYECTBO MOCIEIHHX, B TOM YHC/€e KPYIHBIX
pa3MepoB, ObUTO 00YCIIOBIIEHO HEOOXOAUMOCTBIO U3TOTOBJIEHHA Ha MECTE OOJIBIINX CEPHH METALIOEMKHX
OpYAMH, HCIIOb3YEMBIX B TOpHONpOXoa4Yeckoi pabore.

IIpuBeneHHbie Bbile HaOMIOAEHUS O B3aWUMOCBA3M KOJMYECTBA IUIaBMIIBHBIX Yall, HX Mopdo-
JIOTHH M Pa3MEpHBIX MOKAa3aTelieil ¢ MpOU3BOACTBEHHOM CIeLManHu3alMeil HaceleHHsa OTKpBIBAIOT JO-
MOJTHUTENEHBIE BO3MOXHOCTH 3TOTO KpYra HCTOYHHMKOB. XOYeTCA HaEAThCA, YTO B CBA3H C BO3POCILUM
B IOCJIEAHUE IO/Ibl HHTEPECOM HCCleAoBaTeNel K MaMATHUKAM 3IMOXH NO3AHeH GpOH3bI, CBA3aHHBIM
C TOpHBIM J€JIOM, MeTaJuTyprueil U merannoobpaborkoit, 6onee moapobHo 6yner paccMaTpHBaThCs
¥ JIaHHas IpyIia KepaMuKH. *

*Pasnen 1.8 «IlnaBribHBIE 9almW» BeIMOIHEH pu nogaepxkke PTH®, rpant 02-01-00187a
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Masa 2

MeTann un MmeTannu4yeckue uiaenvs

2.1. Obwue cBeneHunnA

Bcero B koyexkumm nocenexns ['opHeii HacunTeiBaeTca 4016 caMbiX pauTMMHBIX MEIHRBIX IIPEIMETOB,
MIOCTYTIMBILMX CO BCEX IIECTH packomnoB. OIHAKo BKJIAJ K&KAOTO M3 PacKOMNOB B 3TOM OrpOMHOMN COBOKYTI-
HOCTH BeChMa HepaBHO3HaueH. JIeBuHas gona — 3053 obpasna win ke 76% — MPOHUCXOAMT C OCHOBHOTO
packona 1 [Kapransi II, Tabn. 1.1-1.3], okomo uerBeptit — 957 wnu 23,8% — ¢ packona 6 (cM. [Ipunoxenne
1, Tabn. Tp1.1) » IHLIB TOMBKO WECTs 06Pa3’LOB — CO BCEX OCTAILHAIX packonoB (Tabm. 2.1). 3tu undps
ABMAIOTCA U1 Hac 6a30BBIMH IPH BCEX AabHEHIIMX CTATUCTHYECKHX MOACYETaX.

VHHKaTEHOE coOpaHne MeTaula [OpHOIO Ha TPH YETBEPTH COCTOMT M3 GecpOpMEHHBIX OTXOAOB
BBITUIABKH M IU1aBKH MemH — 3004 mm 74,8% (tabn. 2.1). @yHKuMOHANBHO HeompeeneHHble 00pas3iibl co
cnenaMu o6paboTKy, BKIIOYas OTXOLI KOBKHM H JIMThA, YCTYTaloT MM 60l1ee ueM B YeThIpe pa3a — 766 npen-
MeroB Wi 19,1%. ons Mop¢donornyecky onpeAeIMMBIX OPyAH U OPYXKHA M UX (pparMeHTOB BOBCE
HeBenuka — 223 m3genna win 5,5%. Beero nuus 23 obpasua, nnu 0,6% 0T reHepanbHOM COBOKYITHOCTH

MeTanna, NpyMHaaiexaT K Kiaaccy
Ta6auua 2.1. Pacripenenenue knaccos Merajuia no dasam/cybdasam yKpalleHHUiA.

Dasalcys OO6muif Bec MEIHRIX Ipen-
asalcybcpasa MeTOB ¢ ['OopHOro cocTaBisieT He-

Knace Bre Bcero
A B-1 | B2 | B3 MHOrMM Gornee 12 kr. [To cpaBHeHHIO
Pa3 C KOJUIEKIIMAMH MeTaJU1a OpyTHX Io-
Opyaus 3 | 53 7 158 1 223 CEJIEHUECKMX MAMATHHKOB CpyGHOl
YKpaweHus 5 18 23 06LIHOCTH 3Ta UKudpa AeiHCTBATEND-
Heonpep. 23 | 239 17 483 4 766 HO BIEYaTisfeT, OAHAKO OHa JHIUb
Otxopan 47 | 1267 | 198 | 1492 1 3004 KOCBEHHO OTpa)kaeT HCTHHHEIE Mac-
Bhinnasku 1Tabsl BEIMJIABKM M IIJIABKM MeEIH
Bcero 73 | 1564 | 222 | 2151 6 4016 Ha Kapranax B nmo3gHe6poH30By1O

anoxy. K mpumepy, o6mmuit Bec on-
HMX CJIMTKOB-Yall M3 xpynHeimux wiagos ¥O0xHoro Ilpuypanss (Ge3 yuera BXOOAMBIIMX B MX COCTaB
u3nennit) nocturaetr 100-120 xr [ITasyxun 1969, tabn. 1, puc. 1-7; Ilonos 1971, c. 46-48]. B camom
T'opHOM, cyais 10 COXpaHMBLIMMCS TMTEAHBIM HOpMaM, TOILKO Ha ONHOPA3OBYIO OTIMBKY FOPHOIPOXOA-
4YeCKHX opyauii nmouuio ot 43 1o 65 kr meau. Ecin xke opueHTHpOBAThCA Ha HU3MHKA MaciuTab qo6buH
pyas! Ha Kapranax B cpyGHOe BpeMs, koraa 66110 BelIiaBiaeHo Ao 55—60 Teic. TOHH Meay, ¥ o6mui Bec
COXpaHMBIIEHCSA KapraJTMHCKOW MEAH B apXCONOrnyecKX MaMATHUKaX, K1aJax U CTy4aifHRIX HaxOoKax
6pon3oBoro Beka [YepHbix 1997, ¢. 75], TO 3TH BENHYHHBI COOTHOCATCS ApPYT C APYTOM Kak He3pHMas
(mogBomHas) ¥ 3puMas (HaABOAHAsA) YaCTH OrpoMHOro alicbepra. CpaBHeHHE 3TO, B 0COGEHHOCTH depe3
NpHU3My HamUX OGBIAEHHBIX apXEONIOrHYECKUX PEANIU, ¢ TPYIOM MOANAETCSA BOCIIPUATHIO.

Ipn 5TOM AOCTOBEpHAA OLIEHKAa METALIMYECKOMN KO/LIEKIMH ['opHOro, U npexae BCcero KOMILIEK-
coB NeNel-3 u ux 3achiny, HEBO3MOXKHA Ge3 ONpeneNeHHON KOPPEKTHPOBKH, CBA3AaHHOHN C HCIONb-
30BaHMEM B ce30HB! 1999 u 2002 rr. merannonerextopa [Kapranei 11, ¢. 20-21]. IlokasarensHo, uTO
B IIpeAlIeCcTBOBaBLIMeE ce30HB! 1992-1998 rr. npu nepeGopke cnos U3 Hero 66110 H3BNIEYeHO 1677 caMbIx
pa3HoO0Opa3HBIX MEOHbIX H3AeNHi, B OCHOBHOM HEOONBIINX MEIHBIX Kalellb, CIMTOYKOB H CILIECKOB.
H3yueHne cnosi ¢ MOMOILBIO METALIOAETEKTOPA TOMBKO B 1BA MMOCICAYIOIIMX I0/la YBEJIHYHIO coOpaHue
MeTana Ha 2339 o6pasuos! [IpuxoanuTcs KOHCTaTUPOBATh, YTO AaXKE ITPU CaMOM TIIATENBLHON PyYHOH
niepeGopKe €104 B OTBAN «yILIa» npeobnaaroimas 10711 METallIa, IN1aBHEIM 06pa3oM Haubonee MeIkue
ero oOpasikl. Oco6EHHO 3TO BaXKHO NPH OLEHKE HACBIIEHHOCTH META/LIOM KoMIulekca Nel 1 ero 3aceiny.
OnbiT Henone3oBannd B 1999 n 2002 rT. MeTajutoneTeKTOpa 1103BOJIAET NPEATIONOKHUTD, YTO B LIE€JIOM H3
CJIOSl PacKOIIaHHOM 4acTH noceneHua [opHbli Mb1 MOIIH M3BaeYb A0 10 ThiCAY 06pa3LioB MeaH, TO €CTh
o xpaiiHeii Mepe B 22,5 pa3a Gosblle TOro, 4YTO HMeeM B KOJUIEKLMH B IEHCTBUTEILHOCTH.
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2.2. DyHKUMOHanNbLHaA U MOpoNorM4YecKas xapakrepucruka meranna

2.2.1. Opyaus u opyxHne

B FOPHOM MEl UMEEM JIe]I0 B OCHOBHOM ¢ 0ojiee MJIN MeHee HeOONLIINMH Cl)paI'MCHTaMPI (06-
J'IOMKaMPI) Opyﬂﬂﬁ H OpYXHui. Cpeml HHX CaMbIMH MACCOBBIMH N B TO XK€ BpEMA MOpCbOIIOl"H‘ICCKH

HEBBIPA3INTCIBHBIMH ABJIAKTCA TC, YTO
COOTHOCATCA C T'OPHOIIPOXOAYECKHMH

Ta6nanua 2.2, Pacnipenenenne opynuit v opysxua no dazam/cy6dazam

HHcTpyMeHTaMH (121 3k3.), a Takxke ®azalcy6pasa
¢ cexauamu (17 3x3.). Mopdonoruyeckn Mpeamersi Bre |Bcero
6oJyiee OTYETIMBEIMM HAXOKaMM Mpe- B-1 | B-2 | B-3 a3
CTaBJICHb! B 001IEH KONIEKIMK ABYIIE3- KMPKM-NeLIHM 3 3
BUHBIE HOXH (38 5K3.) M L1ubA (20 5K3.) P — 28 87 118
OcTansHbIe KaTeropuM eIUHUYHBL: HX T
COBOKYIIHasi [0/ He npeBblmaeT 12% CTEepPXHEBUOHbIO é G
(Tabn. 2.2). KnuHbsA/Tecna 3 1 4
Bonee nByx Tpereit Bcex opynuit Npo6oAHNKN 1 1 2
¥ OPYXXHf COCPEAOTOYEHBI B OTIIOXKE- peseu 1 1
HUAX CyGdasbl B-3 1 0Kono HETBEPTOR | yakoneurnku cTpen 1 1 2
4acTH — B 00BEKTaX U COOPYXEHUAX CYO- HOWH
¢asb1 B-1 (Tabmn. 2.2). Huuroxmo Mano ux OAHONEe3BUAHbIe 1 . 2
B cniosx da3el A u cy6asel B-2. HOXW OBYNe3aBUiHbIe 5 1 31 38
T'opnonpoxoouecxue uncmpy- ceKauu 6 2 9 17
MeHmbl, Ha 10110 KOTOPBIX IIPUXOONTCA WHAbS 5 1 14 20
Gosiee NONOBHHBI OPYOUil paccMaTpH- p— 2 2 5
BaeMOW KOJUIEKLHMH, NPEeaCTaBJIEHBI, KpIOKM i i
npexae BCEro, KOHIEBbIMH (parmes- CTepXHeBUOHLIe
TaMU KUPOK-neuinel 1 Kaii-Kupox, KPIOKM BTYNEMaTbLIe 1 1
KOTOphIE PaCCMaTPUBAKOTCA KaK €IHHAsA oGnom:m BTYNEHATHIX ’ 1 2
cepus. Mopdonoruuecku pa3aeauTh X opyAuu
HEBO3MOXKHO, XOTA B JEHCTBHUTEILHOCTH Bcero 3 53 7 158 1 223

OHHM MOIVIM NMPUHAIUIEXaTh K Pa3iTHYHbIM
tunaM opyaui. Toneko Tpu ¢parmenta
BTYJOK (puc. 2.1) c onpeneneHHoN qonen
BEPOATHOCTH MOXHO COOTHECTH C KHpKa-
MU-TICLIHSMH, aHaJIOTUYHBIX HaHIeHHON
B koHue XIX B. B OIHOM M3 MEAHBIX pyd-
nukoB Kapranunckoit crenn [l tykenGepr
1901, c. 194]. Ota xupka-neuns (puc. 2.2)
ABNAETCA €AMHCTBEHHBIM HOUIEAIIMM 10
HaC 1ieJIbIM TOPHOIIPOXOA4YECKHUM OpyaHeM
no3aHero 6pox3oBoro Bexa ¢ Kapranos
Y €T0 OKPYTH.
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Puc. 2.1. l'opHonpoxoadeckue opyaus: ¢par-
MEHTBI KHPOK-TIELIHEH

1 - xB. 4725, nnaBUAbHBIH ABOP KOMILIEKCA
Nel, cy6¢asa B-1;

2 — kB. 4726, nnaBUNBHEIH ABOP KOMILIEKCa
Nel, cy6aza B-1
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Puc. 2.2. Kupka-nemns u3 KapraamHCKUX pyQHHKOB.
Xpanutcs B apxeonoruueckoM My3ee KazaHckoro yHuBep-
curera (AKY, Nel107-1)

Puc. 2.3. TopHOnmpoxoaueckue opyaus: KOHLEBbie (par-
MEHTBI Kain-KHPOK

1 — xB. 3839, cy6daza B-3; 2 — xB. 5431, cy6daza B-3;
3 — k8. 5430, cy6daza B-3; 4 — kB. 3938, cyb¢asza B-3;
5 — kB. 5530, cy6daza B-3; 6 — k. 4039, cybdasa B-3;
7 — kB. 5532, cyb6daza B-3; 8§ — kB. 5333, cybdasza B-3;
9 — kB. 5027, cybdaza B-2; 10 — xB. 5129, cybdaza B-3;
11 —xB. 5331, komnnexc Ne2, cy6paza B-1; 12 — xB. 3940,
cybgasza B-3; 13 — k. 5533, cybdaza B-3; 14 — k. 5026,
cybdasa B-2; 15 — k. 3938, cybdaza B-3; /6 — xB. 5330,
cybdaza B-3; [7- xB. 4826, M1aBUIBHBIA ABOP KOMILIEKCA
Nel, cybdasa B-1; 18 — k. 5028, cy6da3za B-3
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Puc. 2.4, [opHonpoxoaueckre opyans: KOHLEBbIe (PparMeHTbl Kailin-KUPOK

I — xB. 5430, cyGdasza B-3; 2 — k. 5532, cy6dasa B-3; 3 — k. 5127, xommiekc Nel, cy6daza B-1; 4 — kB. 3939,
cy6Odasza B-3; 5 — k. 4527, cy6daza B-3; 6 — kB. 4627, cy6daza B-3; 7 — k8. 4040, cy6daza B-3; § — ke. 3939,
cy6dasa B-3; 9 — kB. 5432, cybdaza B-3; /10 — xB. 3939, cybdaza B-3

OrpoMHoi#i cepueit peacTaBieHbl
B ['opHoM pabouue KOHLBI Kaili-KUpOK
(118 3K3.; puc. 2.3; 2.4); yCIOBHO K 3TOM
KaTEropHy OPYIHH MOXXHO OTHECTH He-
0O0ABLIIONH CTEPKHEBHUAHBIH KIIMH C BbI-
paKeHHOH ynapHoii naTkoH (puc. 2.5: 3)
¥ 00JIOMOK MATKH, BO3BMOXKHO, OT TAKOTO
xe opyaua (kB. 5633). IlpoussoacTso u
KHPOK-TIELIHEH, M Kailn-kupok Ha [opHOM
IOKYMEHTHPYETCS MACCOBBIMH HaXOJTKa-
MH JIMTEHHBIX hOpM (CM. rnasy 5).

B pacnpeneneHUM ropHALIKMX
MHCTPYMEHTOB [0 XPOHOJIOTMYECKAM
¢dazam (Tabn. 2.2) noBTOpsAETCA Kap-
THHa, NMPUCYILAsA B 1IEJIOM OPYAHAM U
OpPYXHI0, C HEKOTOPHIM yBEITHYEHHEM
JOJTH TOPHONPOXOAYECKUX OPYAUH B
obwvextax cy6dazwl B-1 (tabn. 2.3),
I7lIe OHM CBA3AHEI 10 MPEUMYIIECTBY
C INTaBUIBHBIMH ABOPaMH KOMILJIEKCOB
NeNel-3 (24 u3 31 3k3.). O1Hax0 OCHOB-
Has Macca ¢parMeHTOB KMPOK-TNIEIUHEH
H KaHJI-KHPOK OKa3ajach COCpenoTo-
YEHHOMH, Mpex/ie BCEro, B KOMILIEKCE
Ne2 (18 2k3.) M 3aChHIIIH €ro KOTJIOBaHa

3acbinb Hap
Npeamet Kopmpers KOMMNJIEKCOM
Ne1 | Ne2 | Ne3 | Ne1 | Ne2 | Ne3
KUPKU-NeLHn 2 1
Kanna/knpku 6 |17 | 5 | 12 | 38 | 37
KNUHbA CTEPXXHEBULHbIE 1 1
KNWHbsA/TECNa 1 2
NpoGoNHMKN 1
pesey, 1
HaKOHEYHUKMW CTpen 1 1
HOXW OIHONE3BUWNHbIE S 1 2
Homu AByne3asuinHbIe 4 1 5 112 | 14
ceKayum 6 #
WnNbs 2 3 9 3 2
UMbl 1 1 2
KPIOKU CTEPXHEBUAHDBIE 4
KPIOKW BTynbyaTble 1
obnoMku BTynb4aTbIx opyanin 1 1
Bcero: 12 | 34 | 7 | 40 | 61 | 58

Ta6aunua 2.3. Opynus u opyxue B kommiekcax NeNel—3 u B 3aceinu
MX KOTJIOBAHOB

TIpnMeyaHue: 30eCh, a Takxke B Tabn. 2.5. u 2.7. 3aChIlM KOMIIIEK-
coB NeNe 1-3 cooTHocsTCa ¢ cybda3zoii B-3
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Puc. 2.5. Pesen (/), npoboitnuky (2, 8), kiuHbs/Tecna (3-6), 0610MoK BTyap4aToro opyaus (7)

I — kB. 3938, cy6dasa B-3; 2 — kB. 4038, cybdaza B-3; 3 — k. 5026, cybdaza B-3; 4 — k. 3940, cy6da3a B-3;
5 — xB. 5633, cyb6daza B-3; 6 — xB. 4040, cybdaza B-3; 7 — kB. 5127, cy6Gdasa B-2; 8 — kB. 5332, kommnekc Ne2,
cy6dasa B-1

(38 3K3.). HecMoTps Ha 3ameTHO 60b11ME TUTOLIAAE KoMILIeKca Nel 1 06beM ero 3achInu, HaXOAOK 3AECh
B 2-3 pa3a MeHbIIe (COOTBETCTBEHHO 8 U 12 3K3.), ueM Bo BTOpoM. Kommnekc Ne3 mo HachllEHHOCTH
(5 3K3.) TakxKe He YCTYIaeT NEpBOMY, B 0OCOGEHHOCTH € Y4ETOM TOTO, YTO B 3aCHINH €T0 KOTIOBAHA — [PH
MéHbLIei uccneoBaHHOM MUIomaau — oOHapy)eHo 6oiee 4eM B TpH pa3a Gonbliie 06pa3LoB NrOpHOIPO-
xomueckux opyauii (37 3x3.), Hexenu B 3aceiny Komruiekca Nel (ta6n. 2.3).

K xaTeropui miocKHX KAuHbeg-mecea MOXHO OTHECTH JIHIIBL TPH (pparMeHTa, KOTOPHIE HE
JAKT OTYETINBOrO MPEACTABICHHA O MMONHONK Qopme opyauii. [iBa u3 Hux (puc. 2.5: 5, 6), u3 3a-
chini koMiuiekcoB NeNe2 u 3, BepoATHO, NPUHAUIEKATH Y3KHM MPAMOYTONbHO-TPaneHeBUIHBIM B
NUIaHE OPYAMAM, a TPETHM, U3 3aCHIIY MOCAEAHEr0 KOMIUIEKca (pHc. 2.5: 4), — K TpaneuneBUIHBIM,
C 3ay)EHHOMN MATKOM.
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Puc. 2.6. Brynsyarsle HAKOHEYHUKH CTPEN
1 — xB. 5633, cy6daza B-3; 2 — xB. 5028, xomiiekc Nel, kpopus,
cy6dasza B-1

Ilpob6osinuxu w3BecTHH! B IBYX BapuaHTax. [lepBblii
U3 HUX (pHC. 2.5: 2) — cTep)KkHEBUAHBIN — MpeACTaBieH ¢par-
MEHTOM HECKOJIBKO HU30THYTOMH, XOPOILO POKOBaHHO#H pabo-
4eil YacTH; MPOUCXOAUT UX 3achimK koMIuiekca Ne3. Bropoit
(puc. 2.5: 8) — MMHHATIOPHBINA KOBAHBIN YeKaH-POOOHHUK
C Pa3OMKHYTOM BTYIKOH — NPUHAIJIEKHUT K YUCIYy HEMHO-
TMX LeNbIX OpYAMid; HaileH B BEpXHEM TOPH30HTE MOJIOB
koMruiekca Ne2. UHCTpyMEHTHI, aHaJIOTHYHEIE NTOCIEAHEMY,
paccMaTpHMBalOTCA MHOTAA B KaUueCTBE IOBEIHPHBIX MyaHCO-
HOB MJIM IIPOKOJIOK.

dparMeHT y3K0il CTEpKHEBUAHOMN crmamecKku WiM pe3-
ya c BeIENCHHOM xenobuatoii paboueit yacTeio (puc. 2.5: 1)
NPHHAANEHKUT K YUCTY PeIKHX MHCTPYMEHTOB MO3IHErO
OGpOH30BOrO Beka, 10 BCei BEPOATHOCTH, HCIOJIb30BaBIIMXCA
npu 10paboTke HEraTUBOB TOHKHMX JTHTENHBIX (POPM.

B xonnexium ['opHOro uMeeTcs ABa GpOH30BEBIX ABYX-
JIONIAaCTHBIX HAKOHEYHUKA cmpen C JUTHHHOM BbICTYyNaroLeH
BTyNKoH. OnuH U3 HUX (puc. 2.6: /) — KOBaHbIH, C KOPOTKUM
IIMPOKHMM OBAJIBHBIM IEPOM C MPOXOJIBEHBIM peOpOM H BbI-
ep6IeHHBIME PEXYLIMMH KPasgMH; ero AN1HA 59 MM; Apy-
roii (puc. 2.6: 2) — nuTOM, C TPEYroAbHBIM CPaBHUTEILHO
KOPOTKHM M LIHPOKMM MEPOM CO CTEPKHEM-HEPBIOPOH,
BHYTPEHHEH BTYNIKOM M KOCO Cpe3aHHBIMU BHH3Y JIONAacCTA-
MH; OTBEPCTHE Ha BTYJIKE ABIAETCA N€(HEKTOM JIMTBSA; ETO
nnHa 56 mMm. TlepBelit 06Hapy»«eH B 3achINK KoMmiiekca Ne2,
BTOpO# — B KpOBJIE CropeBIero koMmiekca Nel.

Haxoneunnku ctpen ¢ noceneHus [opHBI 1 MOPGOIOTHYECKH, U TEXHOIOTHYECKHU (OIOBAHHAA
6pOH3a, TOHKOCTEHHBIE JINThE M KOBKA) ABIAIOTCA Ty KIBIMH IJ11 MECTHON MeTawioobpaborku (cM. Inasy 4)
¥ CBA3aHBI C BOCTOYHBIMH — AJIaKy/IbCKO-(EI0POBCKMMH WIH aHIPOHOMIHBIMH — LIEHTPaMH IPOM3BOACTBA
Espaswuiickoit MeTasuTyprudeckoil npoBuHuMH [ABaHecoBa 1991, puc. 40—41].

K xateropuu Hod#celi MOXKHO OTHECTH ABA LIENbIX U KOHLEBbIE PparMEeHTHI — JIE3BUA U YEPEH-
Ka — nByne3BuitHeIx (38 3x3.; puc.2.7: I-11, 9—16) u oqHone3BuiiHbIX (3 3k3.; puc. 2.7: 12, 13) opyauii.
B KONMYECTBEHHOM OTHOLUEHHM HOXM TPOEKPAaTHO YCTYMalOT OPHONPOXOJYECKMM HHCTPYMEHTaM
U TEM HE MEHEE — 3TO BTOPas M0 YMCIEHHOCTH rpynna opynui (tabn. 2.2). B ocHOBHOM OHH cocpe-
IOTO4YeHBI B 3achinmi KoMmiaekcoB NeNel-3 cy6¢a3sr B-3, npudeM c sBHBIM npeobiagaHueM B ABYX
nocienHux — no 14 o6pa3uos npoTHB mATH B 3aceiny koMiuiekca Nel (tabn. 2.3). HemocpeactseHHo
B 06BexTax cybdassl B-1 HOXH BCTPEYAIOTCHA CYILIECTBEHHO PEXKE, IIPH 3TOM OHH ABHO TECHEE CBA3AHBI
¢ kommiekcoM Ne2 (4 u3 6 3k3.).

Mopdonorunyecku 3aBeplieHHYIO GOpMY HMEET JHILUG ABYNE3BUAHBIA HOXK — C KODOTKUMH
aCMMMETPHYHBIM KJIMHKOM C 3aKpYTJIEHHBIM OCTpHEM U cnabo HaMeueHHbIM MMOATPaneleBHIHBIM
yepeHkoM (puc. 2.7: 9). OnHosie3BUAHEIA YepelIKOBBIH HOX-pe3ell IepefaeT ToNbKo o6mui abpuc
opyaus (puc. 2.7: 13). UHCTpyMEHT fIBHO HE MCIONB3OBAJICA: €ro Je3Bue TpeboBaio Ky3HEYHOMH
JOBOJKH.

Bcee 17 pparMeHTOB cexaveid ABnsmoTCS MO0 KOHLIEBBIMH WIH PYKOSTOUHBIMU KprokamH (puc. 2.8: 1-6),
au60 aeTaMH JIE3BHITHON YacTH (puc. 2.8: 7—14). Otn 0610MKH HEe MOTYT AaTh ICHOTO IIPEACTABICHHA

ll—‘lOl
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Puc. 2.7. [Isyne3euiinsie (9) v oqHonesBuiHbie (/3) HOXH M uX dparMenTsl (/-8, 10-12, 14-16)

I — kB. 5432, kommnekc Ne2, ouar Ne6, cy6dasza B-1; 2 — kB. 3940, cyb6da3za B-3; 3 — k. 3940, cybdasza B-3; 4 — ks.
4040, cybdasa B-3; 5 — xB. 3938, cybdasa B-3; 6 — k. 3940, cybda3za B-3; 7 — «B. 4725, cyodasa B-3; 8§ — kB.
5532, cy6dasa B-3; 9 — k8. 5333, cy6daza B-3; 10— k. 4927, cy6daza B-3; /1 — k. 5433, cyb6dasa B-3; 12 — xs.
5433, cy6dasa B-3; /3 — k. 5028, komnnexc Nel, ouar Ne3, cybdaza B-1; /4 — k. 4829, cybdasa B-3; 15 — ks.
5633-5533, xomiuiekc Ne2, cyodasa B-1; 16 — xB. 4727, cybdasa B-3

0 THIIE CaMHuX Opyauid. bonee monoBUHBI K3 HUX POUCXOAMT U3 3aChIMH KOMILIEKCOB NeNe | -2 (Tabur. 2.3),
TIPHYEM C ABHBIM TOMUHUPOBaHHEM NepBoro (7 U3 9 3K3.); ocTanbHbIE CBA3aHbl C 00bEKTaMH KOMILIEKCA
Ne2 u coopykeHusMu cyoda3zsl B-2 (COOTBETCTBEHHO 6 U 2 3Kk3.). B koMrutiekce No3 1 ero 3achinu cekayu
HE BBIABJICHEI, XOTA 00JIOMKH TUTEHHBIX HOPM UMEKTCA (CM. I1aBy 5).

BonbMHCTBO ¢parMeHTOB Mbl YCIIOBHO OTHOCHM K Pa3pfAy TaK Ha3bIBAeMBIX «CPYOHBIX»
[Uepnsix 1970, puc. 53]. ITH opyaus XxapakTepH3yOTCs Y3KoH paboveid 4acThio, CUIIBHO H30THYThIM
aCHMMETPHYHBIM JIE3BHEM U — IIOCTie Ky3HEUHOH 10paboTKH — OTKOBaHHEIM KPIOKOM (MX B Halle Kom-
aexuuy 6 3k3.; puc. 2.8: 1-6). [locneanee o6CTOATENHCTBO yKa3bIBAET HA TO, YTO B ['OpHOM — Hapsany
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Puc. 2.8. ®parmenTsl cexayei

1 — k8. 4926, cy6daza B-3; 2 — xB. 5129, komnnekc Nel, cybdaza B-1; 3 — kB. 5029, cybdasa B-3; 4 — ks. 5532-06,
kommuieke Ne2, cy6dasza B-1; 5 — k. 4726, cybdasa B-3; 6 — kB. 5633, cybdasza B-3; 7 — k. 5433, xommnekc Ne2,
cybdaza B-1; 8 —kB. 5127, cybdasa B-2; 9 — ks. 5431, komruieke Ne2, cybdasa B-1; 10— kB. 5127, cybdasa B-3;
11 —xn. 5028, cy6dasa B-3; /2 — k. 5432, cybdaza B-3; 13 — xB. 4724, cy6dasa B-3; /4 — xB. 4727, cydda3a B-3

11*
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Pue. 2.9. lllunbsA ¢ KOCTAHRIMH PYKOSATAMHM
1 —xs. 5227, cy6da3a B-3; 2 — xB. 4728, ninaBuIbHEIH ABOP
xommekca Nel, cy6dasza B-1

C OTJIMBKOH 3aroTOBOK — NMPOM3BOAMNIACH U JOBOAKA
cekayeil 10 paboyero COCTOAHMA.

Onun n3 o6noMkoB (puc. 2.8: /4) Beiensercs
cBoeil HeoObIYHO MHMpokoH paboyeit yacTeio — 78 MM.
Y ocHOBHOHM Macchl «cepnoB» cpyOHO#l 0OLIHOCTH
OHa BapbHpyeT B npeznenax 40-55 MM, penko nocTH-
rasg 6063 Mm.

JlaHHEIH GparMeHT NPHHAANEKHUT, BEPOATHO,
K MHOMY THIy OPYAH# — Tak Ha3bIBaeMOMY «aepbene-
HeBckoMy» [UepHnbix 1970, puc. 54: 1-8; Ky3sMUHBIX
1981, c. 56-60]. OHu OTINUAIOTCA OT CPYOHBIX TPEX-
Jleé BCEro CBOEH MAacCHBHOCTBIO M IIHMPHUHON pabo-
yero nonorHa (60-82 mm). C KOxuem Ilpuypansem
M 3aypanbeMm cBsA3aHa 1 601b1Ias YacTh HAXONOK JIUTEH-
HBIX OPM 1151 OTIIMBKH CeKadei nepOeIeHEBCKOrO THIIa
(5 13 9 n3BecTHBIX HaM MaTpuLl). B ux yncne — MaTpuua
C HEraTHBAMH JBYX OpyAu#, 0GHapy>XeHHasA B KOMILIEK-
ce Ne2 mocenenns [opHsiit (cM. rasy 5).

Heobxognmo 3amMeTuTh, YTO pacCMOTPEHHEIE
BBIIIEC OPYAMSA — B CHIY TPaAMLMUM — Yallle Ha3bIBAaIOT
cepnamu. OnHaKo QYHKIHOHABHO OHHM ABJIUIHCH, CKO-
pee Bcero, CeKkayaMM M CIIY)KHIIH AN pyOKH TPOCTHHKA,
J03El, BETOK M T.N. Mcnone3oBaHne NaHHBIX OpYyAHi
B Ka4eCTBE XKaTBEHHBIX BEChbMa NpoOIeMaTHYHO elue
U MOTOMY, 4YTO, KakK I10Ka3aju apXxeoboTaHHYecKHe
uccnenosanua [Jle6enesa 1996; Uepnrix, JleGenena,
Kyspmuneix 1997; Autununa, Jlebenera, Yepuoix 2002,
CM. TakoKe IaBbl 7 U 8], caMo HayiMuMe 3eMIIeAeNus y HaceaeHua cpy6Hoit obmHocT Bonro-Ypanes Bui-
3bIBaeT OONBIINE COMHEHMA.

B noceneH4YeckHX MaTepHanax Mo3aHero 6pOH30BOTO BeKa W/WIbA ABJAIOTCA, OXKaNyi, camoit
MaccoOBO# kareropueil MetayutHueckux uaaenuid. OnHako Ha noceneHun IopHbl Ha0monaeTcs WHOE
KOJIMYECTBEHHOE pacrpenenernne opynnii: wmibs (20 3k3.; puc. 2.9; 2.10: 5-27) ycTynaioT NepBeHCTBO
FOPHONPOXOAYECKHM OPYAHAM M HOXKaM M OTNEPEkaI0T cepnbl. BHOBb OHM CBA3aHBI B OCHOBHOM C Cy0-
¢a3zoit B-3 (tabn. 2.2) n, 4To IpHMeEYATENBHO, TPEX/IE BCEro C 3achimbio komruiekca Nel (taGm. 2.3).
HenocpencrBeHHo B oObekTax kommekcoB NeNel-2 HaiineHo maTe o6pa3uoB M elle OOUH — B Clloe
cy6¢asel B-2.

3a HCKIIIOYEHHEM OPYAMSA C KOPOTKMM YEPEHKOM H IPHTYTUIEHHBIM pabounm koHoM (puc. 2.10: 13),
KOTOpO€, BO3MOXCHO, AB/ISIETCA KaKHM-TO MHBIM HHCTPYMEHTOM (CTpekasio?), Bce OCTalbHEIE B paboueM
COCTOSHHH, TIPHYEM Y TpeX U3 HUX (pHc. 2.9) COXpPAHWIHCH U KOCTSAHEIE PYKOATH (CM. oapoOHee 0 HUX
B rase 7). BonbIMHCTBO KIbeB 06010N00CTPBIE, NHILb B IATH CTy4asX MATKA YEPEeHKA HE 3a0CTpeHa
(puc. 2.10: 7-11); nonouHa opyau# — ¢ ynopoM nocepenune (puc. 2.9: 2; 2.10: 14-20); ceueHue cTepxHa
yalle IPAMOYTONBHOE, PeXKe KBaparHoe H poMONYecKoe; rpaHi OCTPHSA U YEPEHKa NOPOK0 CIIaXEHHBI.
JnuHa BapeupyeT B npeaenax 33-94, Ho B OCHOBHOM — 66—81 MM.

H2znwi TepsUmICh HacETBHUKAMH [ OPHOTO CYIIIECTBEHHO PEXKE, HEXEIH IUKIIBA (5 3K3.; puc. 2.10: 1),
YV ueThIpex U3 HUX yIKO COpMOBaHO OTTHOOM YTOHBILIEHHOTO PaCKOBAHHOIO KOHLIA, 3alpaBJIEHHOTO
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Puc. 2.10. Urist (/—4) v wmnes (5-21)

1 —xB. 4828, cy6daza B-3; 2 — k. 3940, kommekc Ne3, sxunuure Ne49, cy6dasa B-1; 3 — xs. 4526, cyGdasa B-3;
4 — xnmwe Nel8, dasa 4; 5 — k. 3940, cy6dasza B-3; 6 — xB. 4039, cy6dasa B-3; 7 — kB. 5129, cyOdasza B-3;
8 — xB. 55336-5633-2,6, komnnekc Ne2, cy6daza B-1; 9 — k. 5226, cybdaza B-3; 10 — k8. 5331, cy6dasa B-3;
11 — xB. 5128, cy6iaza B-3; /2 — k8. 5029, cy6dasza B-2; 13 — xB. 4725, cybdaza B-3; 14 — kB. 5530, cybdasa
B-3; 15 — xB. 5433, cy6daza B-3; 16 — kB. 4829, cyGdasa B-3; /17 — k. 4827, nnaBunbHbIi gBOp koMiuiekca Nel,
cybdasza B-1; 18 — kB. 5226, cybdasza B-3; 19 — k. 4625, cybdasza B-3; 20 — xB. 5532, komnnekc Ne2, cy6dasa
B-1; 2] — k8. 5129, cybdaza B-3
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Puc. 2.11. Kproku crepxHeBuansie (/, 2, 5, 10), 3aknenka (3), ckpensl U UX 3aroToBkH (4, 6 —13)

I — xB. 5028, cy6dasa B-3; 2 — xB. 5128, cybdasa B-3; 3 - kB. 4038, cybdasza B-3; 4 — kB. 5028, cybdasza B-2;
5 — k8. 5027, cy6dasa B-3; 6 — xB. 5128, cybdaza B-3; 7 — k8. 5128, cybdasa B-3; 8 — k8. 3939, cy6dasa B-3; 9
—kB. 3938, cybdaza B-3; 10 — kB. 5533, cybdasza B-3; 11 - kB. 5431, xommnekc Ne2, cy6dasza B-1; 12 — k. 4527,
cybdasa B-3; 13 — k. 3825, cy6dasa B-3

B «xapMan» (puc. 2.10: /-3). B ogHoM ciyuae 3TOT KOHEL pacIUTIOILEeH — HO 63 3a30pa — M0 CTEPXKHIO
(puc. 2.10: 4). BbITh MOXET, OJIMH U3 3TAMOB W3rOTOBJEHUS YIIKA JEMOHCTPHPYET HparMeHT TOHKOH
MIPOBOJIOKHU C 3arHYThiM KOHLIOM U3 koMIulekca Ne2 (kB. 5431). Bce umibl [opHOro noruyThl; AnMHa ux
B pazornytom Buze 53, 70, 85, 91 u 93 MM; ceucHUE CTEPIKHA OKpPYIIIOE.

Urna u3 xunuma Nel8 (puc. 2.10: 4) sBngercs oaauM 13 HeMHOrux opyaui ¢aser 4. C cydda-
30#1 B-1 cBfA3aHbl UINbl, HAlIGHHBIE HA MoJjax koMIiekcoB NeNe2 u 3 (kunuiue Ned49; puc. 2.10: 2).
OcranpHbie (puc. 2.10: 1, 3) npoucxonat u3 3aceinu komiuiekca Nel (cy6daza B-3).

Bce cTepxHeBHIHbBIE KPIOKM W HX 3aTOTOBKH (4 3k3.; puc. 2.11: 1, 2, 5) npoucxoasr u3 3achinu
komruiekca Nel (ta6n. 2.3). KpynHoMy koBaHOMY KproKy U3 KoMruiekca Ne2 npuHaziexxan, mo Bced Bepo-
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Puc. 2.12. O610MKH BTyJIBYATEIX Opyaui (7, §) U HeompeneaeHHbIX NpeaAMETOB (/-6)

I — xB. 3939, cyb6dasza B-3; 2 — kB. 5027, cy6daza B-3; 3 — kB. 4827, nnapuabHbeId 1BOp KomIulekca Nel,
cybdaza B-1; 4 — xB. 5633, cybdasza B-3; 5 — k. 5127, cy6dasa B-3; 6 — kB. 4826, cybdasza B-2; 7 — kB. 5432,
romruteke Ne2, cy6dasa B-1; 8§ — k8. 5632, cybdaza B-3

ATHOCTH, (PparMeHT HECOMKHYTOM BTYNKH (puc. 2.12: 7). Kpas ee chopMOBaHbI BHAXJIECT, B OCHOBaHHH
npo6UTO OTBEPCTHE C COXPAHUBLIMMCS IITBIPEM MM CKOOOM, @ BHYTPH BTY/IKH OKa3aJlaCh 3aKOHCEPBU-
POBaHHOM YacTh APEBKA.

Mopdonoruuecky HeBbIPa3UTEIbHBI 00JI0MKH €I1Ie ABYX KPYITHBIX KOGAHBIX 6M1Y/164AMBLX OPYOU
U3 oTnoxkeHuit cyodasnl B-2 u 3aceinu kommnekca Ne2. [lepsoe opynue (puc. 2.12: 8) — kak 6yaro Obl
3aroTOBKA Tec/1a UJIH J0J10Ta — COTHYTO U CIUIIOILEHO, IPUYEM COTHYTas 4acTb NpH crube pa3aBoOHIaCh;
NepBOHAYaNILHO KOHell ObUT packoBaH W 3a0CTpeH. Bropo# dparMeHT siBnsAeTCs, MO BCEH BUAUMOCTH,
JIe3BUITHOM YacThio Tecna (puc. 2.5: 7).

2.2.2. YkpauieHus

HuuTtoxHO Mano B komekiuu [opHoro ykpawenwuii (23 3k3.; Taba. 2.4; 2.5): neBATL npoHu3ei
(puc. 2.13: 8-10), mectsb oboimuy (puc. 2.13: 3, 7), Tpu HeGonbux koasya (puc. 2.13: 4), bparmMeHTh!

Tabnnua 2.4. Pacnpenenerue ykpalieHUd 1o Tabauna 2.5. Vkpamenus B kommiekcax NeNel-3 u B 3achinu

dazam/cyodazam UX KOTIOBAHOB
Mpeavers: ®dasa/cy6cpaaa Mg Npeamer Komnnekc ::::::K::‘ﬂ
B-1 B-3 Ne1 | Ne2 | Ne3 | Ne1 | Ne2 | Ne3
Mpoxuau 2 7 9 MpoHu3aun 2 4 3
Obonmuubl 1 5 6 O6oinmMuubl 1 4 1
Konbua 1 2 3 Konbua 1 1 1
Haknagkn 1 3 4 Haknagku 1 1 2
Buco4Hoe konbuo 1 1 BucoyHoe konbLo 1
Bcero 5 18 23 Bcero 4 1 4 6 8
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Puc. 2.13. Ykpaiuenua

1 — xB. 5632, cy6¢aza B-3; 2 — xB. 5432, xommnekc Ne2, cybdasa B-1; 3 — kB. 4827, cybdaza B-3; 4 — k. 3938,
cybdasza B-3; 5 — k8. 3939, cyOdaza B-3; 6,1/ — kB. 4040, cyOda3a B-3; 7 — kB. 4040, cybdaza B-3; § — ks. 4928,
cybdasa B-3; 9 — kB. 3839, cybdasa B-3; /0 — kB. 3939, cybdaza B-3

Tpex QUTYPHBIX HOdGecoKk WU Hakaadok (puc. 2.13: 1, 2, 5), naxnadKka-Hauiu6Ka B BUNE CBACTHUKHU
(puc. 2.13: 11) n, Mmoxet ObITh, 8ucouHoe Konbvyo (puc. 2.13: 6). Het nonHo#t yBepeHHOCTH B TOM, 4TO
BCE€ OHU SBIMIOTCA YKPALICHHUSMHU, MOCKOJIBKY MBI HMEEM [I€JI0 C MOCENeH4YEeCKON KOJUIEKIHEH, HO BCE
e YCJIIOBHO 3TOT KJIacC HAXOJOK HAMHU BBIIEISICTCA,

Mopdonornyecku HauGosnee y3HaBaeMbIMM CpeaM yKpameHuit [opHOro npeacramT KoBaHbIe
IIacCTHHYaThle ro¢ppHpoOBaHHaA MPoHU3Ka (puc. 2.13: §), HakIanKa B BUAE CBACTUKHU C NPOOHTBIMH
1o UeHTpy oTBepcTuaMHM (puc. 2.13: 1]) u ogHa u3 GHrypHBIX moasecok (puc. 2.13: 2), xopowo
U3BECTHBIE, MpEXIe BCero, B cPyOHBIX M aHAPOHOBCKHUX morpe6GaiabHbBIX OPEBHOCTAX [Aramos,
Bacunses u ap. 1983, puc. 13: 6-8, 15; Kyasmunsix 1983, puc. 5: I-12; Asanecosa 1991, puc. 48;
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Puc. 2.14. KoBaHble cTepXKHH U UX (parMeHTbl

1 — kB. 3839, cy6dasa B-3; 2 — kB. 3940, cybdaza B-3; 3 — ks. 3939, cy6daza B-3; 4 — kB. 3940, cy6bdaza B-3;
5 — k8. 5028, xomruiexe Nel, ouar Ne3, cy6dasa B-1; 6 — k8. 3938, cybdasa B-3; 7 —ks. 4928, cybdaza B-3; § — ks. 4039,
cy6daza B-3; 9 — kB. 5531, cybdasza B-3; 10,11 — xB. 5332, xomnnekc Ne2, cy6daza B-1; /2 — xB. 5027, xunoi
oTcek KoMmuiekca Nel, cy6dasa B-1; 13 — xB. 3940, cy6dasza B-3; 14 — xB. 3940, cy6dasza B-3

Cemenona 2000, puc. 13: 1/1-13, 19-27; 24: 5, 9]. OcrajeHble U3ACINA 3TOr0 Kiacca ABISIOTCA H0-
CTaTOYHO PAacMpOCTPaHEHHBIMH.

VipalueHus He 0OHapy»xeHbI B 00bekTax ha3wl A u cyodassl B-2 (tabn. 2.4). B coopyxenuax cybda-
361 B-1 koneuxo, noasecka (puc. 2.13: 2) 1 ABe NPOHM3KH HAHICHBI Ha MOaX LIEHTPATBHON 4aCTH KOMILIEK-
ca Ne2, a omHa u3 obofimuir — B xmnine Ned9 (kB. 3940) komrutiekca Ne3. B 3aceinm kommiekcoB NeNel-3
ux Gonplue Beero (8 3K3.) 0ka3anock B NOCIETHEM M OPOBHY (IO 5 9K3.) — B IEPBOM U BO BTOPOM.

VYipaiueHuii B KoJLUeKIuu [OpHOro MOYTH B AEBATH Pa3 MEHbLIE, YeM OPYAH U OPYXXHU, HE rOBOPA
yIKE 0 COOTHOLIEHHH C 0TX0mamMu MeTayioo6pabotku (1:32) u — B 0cOGEHHOCTH — BBIIUIABKY H IUIaBKH
Metaua (1:132). B 3TOM HeT HHYEro yIHBHTEIBHOTO: IOBCEMECTHO B IPEBHOCTAX MO3AHET0 OPOH30BOI0O
BEKa MOJaBMNAOIIAA YaCTh YKpalleHUH MPOHCXOIUT M3 MOTHIBHHKOB [UepHsix, Aranos, Ky3sMHHEIX
1989; 1990; 1991]. Cronb xe Mano HX, HAMpHUMeEP, Ha oceeHUAX MoconoBckoM 1 YcoBo o3epo [[Ipaxun
1996, puc. 28; bepe3anckas 1990, puc. 16: §] — kpynHsIx MeTaoo6pabaTbiBaoIIMX LIEHTPAX Ha 3a-
nange cpy6Hoit OOLIHOCTH M Ha aHAJIOrMYHBIX MamaTHUKax KaszaxctaHckod ropHO-MeTaLTypruieckoi

12—701
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Puc. 2.15. [InacTvHBI U U3a€IHA U3 JIUCTOBOM MeH

1 —xB. 4727, cybdasa B-3; 2 — ks. 4827, nnaBuibHblii ABop komiuiekca Nel, cy6dasa B-1; 3 — k. 4040, cy6dasa
B-3; 4 — xB. 3940, xomrunexc Ne3, sxunuine Ned9, cybdaza B-1; 5 — xB. 4726, cybdasa B-3; 6 — k. 4929, pynHniii
aBop kommnekca Nel, cy6dasa B-1; 7 — k8. 56320-a-, kommnexc Ne2, cy6dasza B-1; § — xB. 5433, cyGdaza B-3;
9,10 — xB. 5632, xommuiexc Ne2, cy6dasa B-1

obnactu — Aracy 1, Meipxuk, Ak-Mycrada u ap. [Maprynaun 1979, puc. 127: 12; 161: 13; Kageipbaes,
Kypmaukynos 1992, puc. 29: 1, 4].

2.2.3. DyHKUHOHAIBLHO HeomnpeeeHHble 06pa3nbl co cienamu o6paborkn

bonbinas, HO HEBBIPA3HUTENbHAA CEPHA NIPEAMETOB, NMpeacTaBaAomas co6oi PyHKLHOHANBLHO
HeonpeeneHHble 06pa3ibl ¢ ABHBIMH ClI€aMH clioMa, 06py6a, o6pe3kH, KkpyuyeHus, crubaHus U Apy-
IMX Ky3HEYHBIX ONEpaluii, COCTaBIAET NPUMEPHO MATYIO YacTh BCEN METANIHYECKOH KOJLIEKLIHM
T'opuoro — 766 o6pa3uos (Tabxn. 2.6). B ux uncne — cmepacnu n vx pparments! (388 3k3.; puc. 2.14),
cKpenst v X 3arotoBku (16 3k3.; puc. 2.11: 4, 6—13), 3axaenku (6 2x3.; puc. 2.11: 3; 2.15: 10), monkue
naacmumst (TONINHOI MeHee 1 MM) M 0610MKH H3aenuid U3 muctoBoit menu (89 3k3.; puc. 2.15: 1-3,
7, 8), maccuansie (ToniuHowo 6onee 1 MM) nracmunst (46 5k3.; puc. 2.15: 4-6, 9), rumeiinsie 3a-
ycenywvt u 3amexu (56 3x3.; puc. 2.16: 3, 4), rumnuxoevie nanasvient (34 3x3.; puc. 2.16: 1, 2, 5, 6),
o6nomku ynKyuonansHo HeonpedeienHsix opyoui (46 3x3.; puc. 2.12: 2, 3, 5) u becpopmennore
obpa3zyn uzdenui (85 3x3.; puc. 2.12: 1, 4, 6).

ITonosuHy Bcex HaXONOK 3TOro Kj1acca COCTABIAIOT CTEPXKHHU M MX (parMeHTsl. Oco6EHHO npea-
CTaBUTENbHA HX cepHsa B koMmiekce Ne2 u ero 3aceinu (66 n 84 3K3.), a TaKKe B 3aBajie KOMIIIEKCa
Ne3 — 124 obpa3ua (1aba. 2.7). JocraTrouyHo 3aMETHBIMH B KoJuleKIIMM [OpHOro ABNSAIOTCA TOHKHE IJa-
CTHHBI M U3[€JIMA U3 IACTOBOH MEZH, a Taioke 6ecropmerHble 00pasiisl U3AETHIA, TUTEHHBIE 3ayCEHLIbI
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Puc. 2.16. OTx0abl KOBKH U JINThA: IATHUKOBLIE HATUIBIBEI (1, 2, 5, 6), nuTelHbIe 3ayceHUbl U 3aTekH (3, 4)
I — xB. 5533, cy6dasa B-3; 2 — k. 4827, cy6dasza B-3; 3 — kB. 5429, cy6dasa B-3; 4 — kB. 5333, cy6dasa B-3;
5 —kB. 5531, cy6¢asa B-3; 6 — xB. 4727, cybdasa B-3

U 3aTE€KH, TOJIICTHIE IUIACTHHBI ¥ (PYHKLIHOHANBLHO HEONpeAe/IEHHIE MTPEIMEThI, TUTHUKOBLIE HATUIBIBbI.
CpaBHHTENILHO HEBEJIUKA OOJA OCTAIbHBIX PEAMETOB: CKPEIl, 3aKJICMOK U rBo3auka (Tabu. 2.6).

Oxono gByx Tperei M3Aenuii 3Toro kiaacca ob6HapyXeHb!l B CIOAX Mo3gHeimei cy6dasst B-3
(483 2K3.), mOYTH TPETh — B coopykeHHAX cybda3nl B-1 (239 3K3.) U penkue o6pa3ubl NPOUCXOAAT U3
XKuauI-Hop ¢a3sl A (23 3k3.) U 06bekToB cyddassr B-2 (17 3x3.) (Tabn. 2.6).

bonee yeM TpH 4eTBEpTH METaUIMYECKHAX OOPa3LOB JaHHOTO KJlacca TaK WJIM MHaYe CBA3AHBI
¢ xomrutekcaMu NeNe2—3 u ux 3aceimamu (tabu. 2.7). [Ipa 3TOM BaXKHO UMETh B BHAY, YTO HEMOCPEA-
CTBEHHO B 00BbEKTaX BTOPOro KOMILIEKca COCPEAOTOUEHO BABOE OONbIIE H3AETHI, Y4EM B TPEThEM (COOT-
BeTcTBeHHO 128 1 60 3K3.). B 3aceinu xommiexca Ne3, Ha000poOT, HX cyliecTBeHHO O0JIblIE, YeM B 3aBajie
koMIutekca Ne2 (coorBercTBeHHO 235 u 159 3K3.).

Bcero nMme mecras yacTh HaXOIOK 3TOTO KJlacca cocpeaoToueHa B KoMruiekce Nel u ero 3aceinu
(coorBercTBeHHO 42 M 89 3K3.). O6paiLaer Ha ce61 BHHMaHHE TO, YTO B OTIIMYME OT OPYAMH M yKpalie-
Huii QyHKIMOHAJIBLHO HeonpeaeneHHbIe 06pa3siibl MeAH Co caeaaMi 00paboTKH B 3aMETHOM KOJTHYECTBE
BbIsiBNieHbl B AMe Ne2 (17 3ka.).

Cpenu npeaMeToB JaHHOTO KJ1AaCCa BBIAEIAIOTCA IUTACTUHEL U W3IeHs U3 TOHKOI IMCTOBO# Meay;
HEKOTOphbIe U3 HUX C oTBepcTUAMH (puc. 2.15: 7, &) u 3axnenkamu (puc. 2.15: 10). C stoit kareropueit
HaXO/I0K CBA3aHbl, BEPOATHO, YEThIpE HEOOBIUMX 3aKIENKH M3 KOMIUIekca Ne2 U ero 3achiny, a Takke
MHHHATIOPHBIA rBO3aUK (pHc. 2.11: 4).

12*
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Puc. 2.17. Cnutky 4epHOBO# U padhMHUPOBaHHON Meau

1 — xB. 4827-1, nnaBuIbHBIA ABOp KoMIulekca Nel, cyb6dasa B-1; 2 — k8. 4728, komnuekc Nel, :xepTrBeHHas AMa
Ned 1, cy6dasza B-1; 3 — k8. 5429, cy6dasa B-3; 4 — kB. 5430, xomruiekc Ne2, ama Ne2-a, cybcaza B-1; 5 — kn. 5128,
cybdaza B-3; 6 — kB. 5432, cy6pasa B-3
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Puc. 2.18. OTxons!l BHIMIAaBKH U TUIABKU MEIH U3 BEPXHEr0 30JILHOTO TOPH3OHTA TUIABUJILHOIO JBOpa KOMILIEKCA
Ne2 (xB. 5432)

W3nenus U3 TOHKOMH NMCTOBO# Meu npeobnanaiot B oobekTax cyodasel B-1 (Tabn. 2.6;2.7), mpexae
Bcero B koMiuiekce Ne2 (26 u3 50 nnactus). B 3aceinm kotaoBaHoB xommaekcoB NeNel—-3 (cyGdasa B-3)
OHH TaloKe JOCTaTOYHO MpeacTaBUTENBHEL (37 3k3.). [lonoOHOE coueTaHue BCEX ITUX U3JENH B 00b-
eKTax M cyioe [opHOro no3BosAeT NPEANONOKUTE, UTO KaKas-TO X 4acTh, BO3MOXHO, IPUHAJIEKaIA
K 0c060if KaTeropuy HaxomoK — 0OKNIa[Ke JePEBAHHBIX PUTYaNbHBIX Yalll.

Cpean dparMeHTOB HEOIPEAEIEHHBIX Opyauil 1 GechopMeHHBIX 06pa3loB BIOIHE MOINH OBITH
00JIOMKH HJIH 3aTOTOBKH HIJI, YEPEHKOB M KJIMHKOB HOXKEH, CEpIIOB-CEKaueH, MHIBEB, CTEPIKHEBHIHBIX
IpoOOHHUKOB M IpyruX OpYAUH, HO IPEXIE BCETO — FOPHOMPOXOAYECKNX HHCTPYMEHTOB.

2.2.4. OTxobl BEIMJIABKH M IJIABKH MeIH

Oxono 75% Bceii Meau noceneHns [opHbI NPUXOONTCA Ha OTXO/BI €€ BBIIIaBKH M INIaBKH (Karuiy,
CILIECKH, [TOTEKH 1 cuTku) — 3004 o6pasuos (Tadn. 2.1; puc. 2.17; 2.18). 3HauuTEenbHAA YaCTh Kalenb
M HeOOJIBILINX CITUTOYKOB MOIUIa 6BITh NOTEPAHA MPH APOOIEHHUH KYCKOB METAILTyPr4YeCKOro [IUTaKa, mpH-
4YeM OCHOBHAs MX YacTh POMCXOAUT M3 0OBEKTOB U CoOpyxXeHHi cybda3sl B-1 (1267 3k3.) U HarLlacToBa-
HU# huHANEHOM cyGdasel B-3 (1492 3k3.). HHYTOXKHO MaJIO YEPHOBOH MENH B PAHHHX MHIIMILAX-HOPaX
da3s1 A (47 3x3.). OcHOBHYIO yacTh MeTaina cy6gasnl B-2 (198 sk3.) — 6naronapsa ¢yHKIMOHHPOBaHUIO
MIPOU3BOACTBEHHOM MI0LIAAKH C IIABUILHBIM U JINTEHHBIM odaramu (kB. 5228) — cOCTaBIAET UMEHHO
3Ta Kareropus Haxomok (tabm. 2.1).
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O6mnexTs KoMmIuiekca No2 jaiid ABE TPETH METAUTMYECKHX HaX0JOK JaHHOrO kiacca (Tabn. 2.1).
B xommnexce Nel ux BhIsfBIEeHO ropa3fo MeHbiie. [Ipn 5ToM BOBCE MHHMMAIBHON SBISAETCA OIS IMO-
JNo6HBIX 06pa3ioB Meau u3 koMiuiekca Ne3 (113 ak3.). OnHako npy o6pallieHHH K 3aChINAM KOTIOBaHOB
koMIU1ekcoB NeNel-3 nepeBec BTOPOro ¥ TPETHETO Haf NMEPBBIM YK€ He OYAET CTONb OLYTHM,

Oco0biit HHTEpeC MpeacTaBlfoT 0010MKH 19 nenenex MEIU WIH )Ke CIMTKOB-vaul (puc. 2.17: 5, 6).
BeposTHO, OHH nepenaloT GopMy H3JIOXKHHML, B KOTOpBIE 3aJIMBaach Nocie pagHHUPOBAaHHUS YEPHOBASA
ropHoBas Meab. Bonbuias yacts 3THX pparMenTos (11 3K3.) cBA3aHa C IPOM3BOACTBEHHOH IEATENBHOCTBIO
koMIuiekcoB NeNel—2 ¥ 3aCBINBIO UX KOTIOBaHOB.

W3 6nmkaei u nansHer okpyru Kapranos n3sectHo 6onee 40 ciutkoB-4am [CansHukoB 1967,
c. 182—185; IMa3yxun 1969, c. 239-245; ITonos 1971, ¢. 46—48]. Bec kaxxa0ro Takoro CIMTKa U3 cobpa-
i OpeHbyprekoro Mya/eﬂ xonebnercs ot 1,16 mo 3,85 k. HacTh cIMTKOB BXOOHMIIA — BMECTE C APYTHM
HHBEHTApPEM — B COCTAB KJIaI0B CPyOHBIX TUTEHIIMKOB Boiro-Ypanes [O6saeHHOB 1989, pric. 1-2; 1996,
Tabn. 1], Ho 66nbI1as OGbUIa 3aX0pOHEHa Oe3 Kakoro-1100 HHOTro conpoBokaeHUA. CaMbif KPYITHBIH K1
nono6HbIX CIIMTKOB-4all 661 06HapyxeH B 1915 r. B cene PeiukoBka (6biBIIas cTaHula TaTHineBckas)
6113 Openbypra — 22 neneniku obumm BecoM 59,6 kr [[Tasyxun 1969, c. 241; [Tonos 1971, c. 46—48].
Ha cenumax cpy6Hoit 0611HOCTH NON0OHBIE HAXOAKY BCTPEYaloTCs KpaiiHe penko [Moposos 1983, puc. 5].
Yamie Bcero Ha MO3AHEOPOH30BHIX NMOCENECHUAX MBI HMEEM JENI0 YK€ C TAKUMH XE pacuieHEHHBIMH
KyCKaMH, KaKk U B [opHOM.

2.3. Ctpaturpacduyeckoe U nnaHurpacgpuyeckoe pacnpegeneHue metanna

PacnpeneneHne MeTalNIM4eCKHUX H3AEIUH M OTXOAOB NMPOM3BOACTBA IO XPOHOJOTHYECKHUM
¢da3am M KOMILIEKCaM AEMOHCTpHpyercs B Tabnuuax 2.1- 2.7. Bénbsuas 4acTh HaXxOOOK CBA3aHa
¢ cybdasoii B-3 (2151, unu 53,6%), 1 npexae Bcero ¢ 3aChHIIBI0 KOTA0BaHOB KOMIUIEKkcOB NeNel-3
(2109 3k3.), n cybdaszoit B-1 (1564, nnu 38,9%). 3ameTHO MeHblIEe HX B 06BbekTax cybdasul B-2
(222, unn 5,5%) u daser 4 (73, unn 1,8%). lllects npeametos (0,2%) — B CHITy OTCYTCTBHA CTPaTH-
rpadUyecKor CBA3M C OCHOBHBIMH PacKONIaMH — pacCMaTpPHBAlOTCA BHe ¢a3 (Tabn. 2.1).

2.3.1. MeTtana pasnt A

B coopyxenunax ¢assl A BBISBIEHO HAHMEHbLIEE KOJIHYECTBO MeIHBIX 00Opa3uos (Tabn. B.1).
3aMeTHM, 4TO OHHM [TOPOBHY PacNpEAEIAIOTCA MEXAY 3aMagHOH H BOCTOYHO# rpynnaMH paHHHX KWIHILL,
nepekpbiThix Komruiekcamu NeNel u 2, u coopyxeHHAMH, norpeGeHHBIMH 1O KOMILTEKCOM Ne3.

B nepBoii M3 HUX BCe MPeaMETHI U3 MEAN COCPENOTOYEHBI B MANIBIX JKIIIHILAX-MaxX 1o nepude-
pnu kommnekca Nel [Kaprane: I1, puc. 2.1], npuueM nox »HIbIM OTCEKOM METaJL1 HailieH B o0beKTax
TOJIBKO ¥ BOCTOYHOTO Kpas KoTnoBaHa (17 3K3.; sxunuima NeNe2—-2-a, 20, 20-a, 21, 24), a noa niaBHIIb-
HEIM JIBOPOM — B €10 ceBepo-3anagHoM yriy (7 3x3.; xunuma NeNell, 18, 19, 25, 30, 32). Heo6xonumo
OTMETHUTE, YTO JIBA MOCJIEAHHUX JKHIHIIA BXOAAT B CHCTEMY JJaOMpPHHTA caKpanbHEIX TpaHiuei. BaxkHo
TaKkKe MOAYEPKHYTh, YTO METAILT, PABHO KaK LIUTAK U JINTEHHbIE POPMBI, OTCYTCTBOBAJ B XKEPTBEHHOMN
same Ne30, HachIIEHHOM pa3HOOOpa3HEIM apxeonorndeckum Marepuanom [Kaprane 11, c. 67].

B coopyxeHusx, norpebeHHbIX o/ koMuiekcoM No2, MeHbie 06pa3iibl IPOMCXOIAT KK U3 IKIITHILL-
aM (18 ax3.; xautnina NeNe38, 44, 46, 47), Tak u 43 xepTBeHHOM AMBI Nel126 (cnurodek) U cakpanbHOi
IITOJIBHM — 3aMaJHO OkoHeYHOCTH AMbI Ne125 (5 3k3.). Bee 3T coopyeHHs, 32 HCKITIOYEHHEM KIUTHILA
Ne38 y 3amagHoro 60opra KOTJIOBaHa, IPYNIHPYIOTCS B €r0 I0ro-BOCTOYHOM YacTH.

B obnekrax (a3l A packona 6 Bech MeTalL1, 33 HCKIIOYEHHEM KaIUIM M3 epTBeHHOi aMbl Nel30,
COCPEAOTOUEH B XIWIHIIAX-aMaXx (24 31a.; xxwinma NeNe50, 52-55), pacrionokeHHBIX B CEBEPHOH U cEBe-
PO-BOCTOYHOH YacTH KoTI0BaHa xunuia Ned49. Cyns no BceMy, OHH 06pa3yloT OCHOBHOE KOJIBLIO paHHHX
XIWIHIL-SIM [10 EpUMeTpy 60Jiee Mo3AHEro KOTIOBaHa, CIUIAHMPOBAHHOTO HaJ HUMH Ha cybdase B-1.
B coopyxeHusx BHe 31010 Kouiblia (kuauina NeNe56, 58, 60) HeT U uaaenmit U3 Meau.

IIpu o6meM HeGONMBIIOM KOJNHYECTBE MEIHBIX 00pa3loB B coopyxeHusax (a3sl 4 Gonee 3a-
METHas HaCBHILCHHOCTh METAIUIOM XapaKTepHA IA 00BEKTOB, JIOKATH3YIOIIUXCA NOJA KOMILUIEKCAMH
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NeNe2-3, no cpaBuenuio ¢ 6onee MHoro-  TaGamna 2.6. Pacnipenenenye GyHKUMOHAILHO HEOTPEIEIEHHBIX
YHCJICHHOM W OGLIMPHON IPYNIOH XH- o6pa3uoB Menu co cneaamu obpabotku no dazam/cybdaszam .

JIHLI-SAM, TIPEAIIECTBOBABLINX EPBOM
H pea pBOMy ®asa/cybdpasa
kommuiekcy (cM. [Kapraue: 11, Tabn. 2.2];
Mpeametst Bxe | Bcero
Ipunoxenue 1, Tabn. IIpl.1). Onnako A | B-1| B-2 | B-3 a3
ClIeNyeT UMETh B BHUAY, YTO pa3bopka
CrepxHu 10 | 112 7 | 257 2 388
MIEPBOTO M 4acTH BTOPOrO KOMIUIEKCOB T ; T
oCyLIecTBIANach 6e3 HCIONb30BaHUA Crpens! 2
METaNIOAETEKTOPa, MOITOMY MOXKHO Saknenku 3 3 6
TPOTHO3NUPOBATh, YTO HACHIIEHHOCTh | V1ACTUHbI TOHKME 2| 50 37 89
METaJIIOM BCEX PAHHMX IPYIIT XKHITHII- MnacTuHb TONCThie 11 13 1| 30 1 46
siM 6bl1a B AEHCTBUTENLHOCTH IpUMep- | [1ayceHupi/3aTexu 3| 18| 4] 3 56
HO PaBHOHA. HannbiBbl NUTHUKOBbLIE 8 2| 24 34
ITo ¢pyHKUHOHANTBHOMY Ha3Haye- | OGnomkw opyaui 10 36 46
HHIO MeTayn (a3bl A OTHOCUTCA K TpeM | HeonpenenexHeie 7] 23] 2| 53 85
Kiaaccam (tadn. 2.1): ocHOBY cocTapisi- |Bcero 23 239 | 17 | 483 4| 766

10T OTXOJbl BBHIIUIABKH M IIaBKH MeIH
(64,4%), BaBoe MeHb11IE PYHKUHOHATBHO
HeomnpeaeneHHbIX 06pa3loB co cneaaMu
00paborku (31,5%) u ABHO MOAYHHEHHAs

Ta6uuua 2.7. DyHKUMOHANIBLHO HeolpeaeneHHble 06pa3lbl MeIn
co cnenamu o6pabotky B komrutekcax NeNel-3 M 3achiny HX KOT-

POJIb MPHUHAIEKUT OpyausaM (4,1%). rlopation

B packomne 1 B 3amagHoO# rpynne Komnnekc 3acbink Han
WHIHIL, TIOA XHIBIM OTCEKOM H IIla- Mpeamer KOMIIIOKCOM
BHJIBHEIM JBOpPOM KoMiuiekca Nel, u3- Ne1 | No2 | Na3 | Ne1 | Ne2 | Ne3
AENHA JBYX MOCNEAHHX KJIACCOB — HITIA, | CTepkHu 20 | 66 | 26 | 49 | 84 | 124
00I0MOK HOXa, CTEPXHH M NIACTHHH | Ckpens 2 2 7 3
(xunumia NeNel8, 19, 21, 11, 30) — BI- | 3aknenxu 3 2 1
ABJICHBI HapsAay € OTXOJ4aMH BhIIlJIaB- NNacTUHLI TOHKWE 17 26 7 17 13 7
KM M IUIaBKM Mead. B MIMIAX NMOA  [qpacryug ToncTsie 1 |10 | 2 5 |16 | 9
MJI2aBUIBHBIM ABOPOM KOMILIEKca Ne2 3ayceHuw/3aTeKM 4 4 6 1 12 | 4 15
OpYIHA OTCYTCTBYIOT (XOTA HE HCKIIIO- HannbiBbl NMTHUKOBLIE 6 2 2 17 5
4YeHOo, YTO 06J0MOK HeompeaeaeHHOro R Rp— 2 8 2 | 10 [ 24
npeaMera u3 xuiauma Ned7 gsnsercs HoonpegeneHHbIS 9 9 6 | a7
KOHLIEBbIM (pparMeHTOM Kkaiina). Bce
(YHKUHOHANIBHO HeonpeaelcHHble 00- Beero 42 128 | 60 | 89 | 159 | 235

pa3usl co cneaaMu 06paboTku — cTepk-

HH, JIMTEHHBIE 3ayCEHLIbl, Ky3HEUHBIE CKOJBI — COCPEIOTOUEHBI 31eCh B HIUIax NeNed44, 46, 47 B 10kHO#
H I0T0-BOCTOYHO# YacTAX KOoTIoBaHa. B xxunnnimax NeNe38, 44 u 46 HaiiieHEI TakoKke eIHHHYHEIE KaTLTH
Y CILIECKH.

B packone 6 opyaus ¥ QYHKIITHOHAILHO HeompeaeneHHbIe 00pasiibl co caeqamMu 00paboTky — KoH-
1eBoit pparMeHT Kaiina (xunnite Ne53), nnactuxa (xunuie NeS5), crepxun (xunuira NeNe50, 52, 54)
¥ 00moMok 6ecdopmenHoro npeaMerta (kuuie Ne52) BCTpedaloTcs BO BCEX NEPEdHCIEHHBIX KHIHIIAX-
AMax HapAAYy C OTXOJaMM BBITLJIABKH W TLIaBKU MEIH.

Cnennduka coopyxeHuii paHneil ¢a3nl packona 6 NpocMaTpUBaEeTCA, OXKanyi, B TOM, 4TO
37€Ch — N0 CPAaBHEHHIO C PAaCKONOM | — BBIBJIEHO CYILECTBEHHO 6oibliie GYHKLUMOHANIBHO Heonpene-
JeHHBIX 06pa3LoB co cieaamu 06paboTKH, Tak WIIH HHa4Ye CBA3AHHBIX ¢ MeTal1000paboTkoit. 3ameTHOE
npeo0nafaHne OTXOAOB BBIMJIABKM M IUIABKM MEIOH B packone | SBHO CBMICTEILCTBYET O HECKOJIBKO
66nb1MX MacIuTabax MeTaJUTypruuecKoil 1eATeNbHOCTH CPEAM KIIaHOB, OCTaBHBILIMX XKHIIUINA-IMBI TIO
KxoMIutekcamu NeNel-2,
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2.3.2. Mertaaa cy6dasnl B-1

C cy6¢a3oit B-1 cBa3aHo Gonee TPETH BCeX METATMYECKHX Haxonok ['opHoro (Taba. B.1), npu
3TOM B UX pacnpeacieHUH Mexay kommuiekcamMu NeNel-3 HaGmiomaercsl CylIeCTBEHHOE pa3iuyHe
(tabn. 2.3; 2.5; 2.7). BaxxHO OTMETHUTB, YTO JIbBHHAA [O/NA MEAU NaHHOH cyOda3sl cBA3aHa C NIaBUIb-
HBIMH ABOpaMH 3TUX koMrmiekcoB (1369, unun 87,5%).

Boiee monoBuHBI Bcex 06pa3Lios Meau MPOMCXOOUT U3 koMiutekca Ne2 (65,1%), okono ueTsepTn
(23,3%) — u3 nepporo K 3ameTHO MeHb1e (11,6%) — u3 TpeThero. Ecnu CpaBHUTE KOMIMYECTBO METAILIA,
00Hapy»EHHOTO TOJNBKO B ILUTaBUIBHBIX JBOPAX 3THX KOMIUIEKCOB (MMed B BUAY »xuaniue Ne49 B Tpe-
TBEM), TO COOTHOIIEHHE Mexay Komruiekcamu NeNe2 u 3 (1019 u 155 3K3.) cyInecTBEHHO HE M3MEHHUTCHA,
IOCKOJIBKY B MOCNeaHeM BHe xunuima Ned49 HaiineHo Bcero 26 obpasnoB Menu. [opa3no ABCTBEHHEE
KOHTPACT MEX/y IUIaBIIIbHBIMH ABOpaMH KoMIUIEKCOB NeNel u 2: nons nepsoro (197 3k3.) HHXE IOUYTH
BIBOE.

H3o06mnnue Metanna B koMIUiekce No2 CBA3aHO, IPEXJE BCETO, C 0CO00# HACHIILIEHHOCTBIO MEABIO
BEPXHET0 NOPH30HTA IIOJIOB M IEPEKPHIBABIINX HX 30JMCTBIX OTIMKEHMIA. B 3THX cltofix cocperoToueHo
6onree 80% Meranna aaHHoOro Kommnekca — 833 o6pasia. Apyroit — v BecbMa CyLIECTBEHHON — IPUYMHOM
CTOJIb ABHOTO KOJTMYECTBEHHOTO AucOanatca Mexay xoMruiekcaMu NeNel u 2 ABnseTca HCIIONB30BAHNE
B 1999 r. npu pa3bopke ci1oeB BTOPOro KOMIUIEKCa MeTaioneTekropa. Ero npuMeHeHne cnoco6cTBoBano
CYILIECTBEHHOMY YBEIHYCHHIO KOJUICKLIHH MEIH, 0COOEHHO METIKUX KaIeNb, [0 CPaBHEHHUIO C PACKONKAMH
HpeAbITYLINX JIET.

KonTpacT Mexxay koMriekcaMu NeNel U 2 cOXpaHMTCA U B TOM CITy4ae, €ClM 0OpaTuThCA K HaCkl-
IIEHHOCTH HaXOAOK B MX IUIaBUIBHEIX JBOPax, — B IEPBOM OHA Oonee YeM B TPH pa3a HUXKeE, YEM BO
BTOpOM. B packonanHoif yactu xunuia Ne49 kommnekca Ne3 u B koMmiiekce No2 BeIABI€Ha IPUMEPHO
paBHas KOHIIEHTpalusa Metamia — no 8 oOpa3noB Ha 1 kB. M. KonuuecTBeHHBIH IEpeBEC BTOPOro
KOMIIJIEKCa HaJl NepBhIM U TPETbHM COXPaHUTCA, €CIM YYNTHIBaTh 0Opa3iibl MEOU TOJNBKO U3 04aroB
U )KepTBEHHBIX AM (COOTBETCTBEHHO 177 — 143 — 55 3K3.), HO eclM UMeTh B BULY KOHLEHTPALUIO
3THX 00pa3l0B B KO/IEKI[UU KaXAOro KOMILJIEKCA, TO B IEPBOM H TPETHEM OHA CYLIECTBEHHO BBIIIE
(39,3 u 30,4%), Hexxenu B nepBoM (17,4%).

Komnaekc Nel. Metanmdyeckue NpeaMeThl HaiiIeHb! BO BCeX yacTax koMiuiekca Nel. M3 Hux Gonee
TIOJIOBHHBI COCPEOTOYEHO B IUIaBUIBHOM ABope (197 3K3.), HeCKONBKO GOJNBILE YETBEPTH — B JKHIIOM
orceke (102 3K3.); B 3aMETHOM KONMYECTBE OHHU BBIABIECHEI B MycopHoil ame Ne2 (50 3k3.) u B He-
6onb11I0M — B cakpanbHOH AMe-1uTONbHE (13 9K3.) M pyaHoM aBope (2 3K3.).

Panee yxxe ormeuanocs [Kapransi I1, ¢. 78-79], uto B miaBuisHOM ABOpe Haubosee 3HaYUTENIbHAA
Macca Meay (38%) KOHLIEHTPHPYETCS B 30JIMCTHIX OTIOXKEHHAX MOBEPX IMOJIOB K 3alajy M Ioro-3anamy
ot Metauryprudeckoro oyara Ned4 [Kapransi II, puc.3.1, c. 73] — 75 o6pa3uos. 310 npexae BCero or-
XOZIbI BEIIUIABKM H TUTaBKH MeaM (62 3K3.), KOBaHbIe CTEPXHH (5 3K3.) U IIacTHHBI (2 9K3.), GparMeHTHl
FOPHOIPOXOTYECKUX HHCTPYMEHTOB (4 5K3.) ¥ ApyTHX opyanit (2 5k3.). Ha rutomaake k BOCTOKy OT ouara
BBIABJICHEI JIHIIb €UHHYHBIE KaIUTH Mean. B camoM ouare Ne4 HaiiileHO HECKOIBKO MEHbIIE 06pa3loB
MeTaya — 67, Ho IO/ KOPOJIBKOB U CITMTKOB 3A€Ch ABHO BhIwe (65 3k3.). O6paiuaet Ha ce6s BHUMaHHE
OTCYTCTBHE MEHBIX MPEIMETOB B PUTYyaIbHOM o4akke No5.

JocTaToyHo mpencTaBNTENbHANA KOJUIEKIMA MeTaiuia (50 3K3.) cocpeoTodeHa TONBKO B OTHOM M3
MOATONBHBIX XKepTBEHHBIX M (Ne83). B 0CHOBHOM 3TO OTXOABI BHITUIABKH U ILTaBKH MEIH, CPEOH KOTO-
PHIX «3aTepsAics» KOHIEBOH ¢pparMeHT Kaitna/kupku. Enusudnbie 06pa3ibl METalLIa HaiAeHBI TaKoKe
B AMax NeNe27 u 41 (1 u 4 3k3.). OOHAKO BOKHO y4€CTh, YTO B OCTANbHEIX ABEHAIIATH MOANOIbHBIX
AIMax MeJIb OTCYTCTBYET.

KapruHa pacnipeienneHus MeTasLia B XKIJIOM OTCEKE [0 CPaBHEHHIO ¢ IUTaBHILHBIM JBOPOM COBEp-
meHHO uHad. C BEpXHAM IrOPH30HTOM IOJIOB 31€Ch CBA3aHO Y)ke okoso 80% MeTauTngeckuX HaXxomok
(81 3K3.). B 0OCHOBHOM 3TO BHOBb KaIlIM K CITMTOYKH (64 3K3.); cpeny GpyHKIMOHAILHO HEONPEAEIEHHBIX
00pa3uoB co cneaamu o6pabotku (13 3x3.) HanbGonee npeAcTaBUTENbLHE! KOBaHble cTepXkHH (10 3K3.);
MaJI03aMeTHEBI OPYAHA — BCETO YeThIpe, BKJIIOYas ABa ()parMeHTa ropHONPOXOAHECKUX HHCTPYMEHTOB.
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IpeaMeThl pacmpeaeneHsl O Beel IUTOLIaaH MMOJIOB, HO BCe-TakM MX OCHOBHAsA Macca paccesiHa
BOKpYT ouara Ne3 — rmeun xunoro orceka. Haxoqxu xoponbkoB 4 HeGONBUIKX CIMTKOB €CTh BCE OCHOBaHMA
CBA3BIBATH C MpoueccoM ApobneHus Lulaka. M3pieyeHne Meau MpOUCXOANIO, O BCEil BUAMMOCTH, HA
cB0o6OIHOM NpocTpaHcTBe BOKPYT neyl. IlokaszaTenbHO, 4TO B NPUMBIKAIOIIYIO K HEfl ¢ BOCTOUHOM cTO-
POHEI PHOYAXKHYIO (BRIrpeGHYIO) My NeS momasno JUIb JBa MEAHBIX 0Opa3lia, B TO BpeMs Kak B caMoil
fMe 0Ka3anoch HeMaJio apobneHoro nuiaka (182 3x3.). HenocpeacTBeHHO B ne4y KOIHYECTBO MEAHBIX
o6pa3uoB Taioke HeBeaHnKo (14 3k3.), NpHYEM AT U3 HUX — OpYAHNA U QYHKLIMOHAJIBHO HEONIPEACACHHEIE
mpeaMeThl co ceaamu o6paborku. Ele MeHbIIe MeTasuia cCOCpeIoTOMEHO B MOANOBHBIX XKEPTBEHHRIX
aMax (5 3k3.): mo obpasuy B aiMax NeNe7 u 19 u Tpu — B ame Ne24. 310 mo-npekHEMY KaILTH U CIUIECKH,
a TakoKe JIUTEHHBIN 3ayceHell B ocaeqHeR U3 YITOMAHYThIX AM.

PynHelit ABOp, YTO BIOJIHE 3aKOHOMEPHO, OKalayicsi Haubosiee CKyAHRIM B OTHOILIEHMH MEIH: Ha
€ro iowaayd o6HapyxXeHs! JMILb JBa 06pasia (Karuis U [U1acTHHA).

B cakpanbHoii sMe-TpaHLIee Nel kanenb u cIUiecKoB Heckoibko Gonbme (13 3x3.), npuyeM Bce
OHH COCPENOTOYEHBI B TYIIUKOBOM KOHLIE IITOJBHH.

B MycopHoii sMe Ne2, rmaBHbIM 06pa3oM B ee 3anaHO# NOJOBHHE, OKa3ajack 6osee npeacTaBH-
TelIbHas KoJUleKuMsa MeTayuia (50 3K3.), IpHYeM HapAdy C OTXOAaMH BBIIUIABKH U IUTaBKH MeaH (33 3k3.)
3aech BeCbMa 3aMeTHa 10714 00,10MKOB (pyHKIMOHAIBHO HEOTIPEASICHHBIX H3AENUA: IUTACTHH, IMTCHHBIX
3ayceHueB U crepxHeid (7, 6 ¥ 4 3k3.).

Komnaexc Ne2. B 1aHHOM KOMILIEKCE IO CyTH BECh METaJLI CBA3aH HENOCPEACTBEHHO C ILUTIaBIWIb-
HBEIM IBOPOM. B NpHMBIKaOLIYIO K HEMY AMY JUIs 0TOpoCcOB No2-a Momnasio JIMIIs AEBATh 06pasLioB, TO €CTh
MeHee 1%. OcHoBHas yacTh MeIHBIX npeametoB (833, unu 81,7%) oka3anace B BEpXHHUX OTJIOKCHHAX
T10JI0B ¥ NIEPEKPHIBABILEM MX MOILIHOM CJIO€ 30JIbI, IEpEMEILICHHAIM B KOTJI0BaH B KOHIIE QyHKLIMOHHPO-
BaHHsA JaHHOrO KoMIutekca. Cpeau HUX JOMMHHPYIOT OTXOAbI BHILIABKH M IUIaBKH MeaH (679 3k3.),
a TaKke QPyHKUMOHATIBHO HeonpeaeneHHule 06pa3isl co cienaMu o6pabotku (124 3k3.); kpoMe TOro,
MIPMCYTCTBYIOT OpPYAHA (26 3K3.), IMaBHEIM 00pa3oM ¢ parMeHTh TOPHONPOXOAYECKHX HHCTPYMEHTOB
(15 3k3.), n ykpamenus (4 3x3.) (Tabn. 2.3; 2.5; 2.7).

Pa3nennTs HaXOOKH, CBA3AHHBIE C PHHAIOM METAJLTypru4ecKkoi JeATENBHOCTH odara Ne6 u cOpo-
IIeHHBIEe H3BHE C 30/10#, OKa3aJ10Ch HEBO3MOXHBIM. Cf;nn 10 BCEMY, JOJIA U TeX, M ApyTux GbLia BecbMa
3aMeTHO#. BHYTpH caMoro KOT/IOBaHA MEIHbIE NMPEIMEThI OGHAPYIKEHBI Ha BCEX CBOGOIHEIX OT 0YaroB
y4yacTKax IUIaBIWIBHOTO ABOpa, OQHAKO HauboJIbILas KOHLEHTpauusa oOpas3LoB BhIABIEHAa B BOCTOYHOMN
H 1ro-socro4Hoit nonoBuHax [Kapransi II, puc. 4.11]. MomHocTs 30/1bHOTO ¢6poca Ha 3THX y4acTKax
3aMETHO YMEHBIIAeTC s, ORHAKO KONHYECTBO BBIABIEHHOH MeaH — Garofaps HCMOIb30BAHHUIO IPH pa3-
GopKe C105 METAILIOAETEKTOPa — CYLIECTBEHHO BhIPACTAET 110 CPaBHEHHIO C YYaCTKaMH K 3amajly ¥ Koro-
3anany ot oyara Ne6 ¢ OCHOBHBIM MacCHBOM HepeMeleHHOo# 30kl [IpuMeyaTensHo, YTo B BOCTOYHOM
M I0r0-BOCTOYHOM IMOJIOBUHAX KOTJIOBaHA HajiieHa M OCHOBHAA YacTh [IJIaKa, B TO BpeMA KaK JTMTEeHHbIC
¢ OpMEI TATOTEIOT K 3allaHBIM U I0T0-3aMaJHBIM y4acTKaM.

CpenorouneM MeTaLTypru4ecKoil JEATEIBHOCTH U CBA3aHHOM C Hell Marmyeckoit M pUTyaIbHON
MPaKTHKH ABIAICA odar Ne6, pacrosiokeHHBIR B LIEHTpe IUIaBMIBHOIO ABOpa. B ero 301bHBIX OTHOMXKE-
HHUAX BBIBIEHO 135 MeqHBIX 06pa3LioB U CpeAr HUX TOJBKO YEThIpe ()parMeHTa HOXEil M cTepiKHEH; Bce
OCTaIbHOE — KaIUTH, CIUIECKHM H Hebounblune cIUTKH. B HeGonbIoM KoMMyYecTBe OHM HaiIeHbl TaKke
B oyakkax NeNe9-10 (3 u 4 3K3.), BKI0OYas GpparMeHT CTEPHKHA B MEPBOM U3 HUX, HO B JIBYX JIPYTHX
{NeNe7-8) Meu He OKa3ajoCh.

B cakpanbHbIX AMax IO MOJIAaMHM IIaBMIIBHOTO ABOpa koMIulekca Ne2 oGHapy»XeHO HaMHOro
MeHbIIe MeTasuia (35 9k3.), oAHaKo YHCIEHHOCTh M C MEAHRIMHU NPEAMETaMH B 3TOM KOMILIEKCE MO
CPaBHEHHMIO ¢ MepBRIM 3aMeTHO BhIlre (13 u3 39; NoNo88, 95, 106, 111-115, 118, 119, 121, 125, 128).
Merann npencrasieH B HUX B OCHOBHOM €IHHHYHBIMH KaIIAMM, CIVIECKaMH M CIIMTKaMH, HO B pAle
fIM €CTh M3JeJIHA U HHBIX KiaccoB. B HUX, B YacTHOCTH, KPOME OTXOAOB BHIIUIABKH H ILTABKH MEIH
HaitneHsl ctepxHH (NeNell3, 114, 118 (2 3k3.), 125), mnactuHa (Nel113), ky3Heunsie ckonsl (NeNel14,
118 (mo 2 3K3.), 128), o6;momox cko6rl (Ne114) u koHueBo# ¢pparMeHT Kaitna (Ne125). Meauble npen-
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METHI ABJIAIOTCA BeChbMa PEAKMMH HaXofKaMH B cToNOOBEIX sMKax. B xommiekce Ne2 3adukcuponan
JIMIIL OXMH TakoH ciydah (kB. 5532-5632).

ITnanurpaduyecky KepTBEHHBIEC AMbI C MEAHBIMH 00pa3LiaMu Gonee XapakTepHsbl I BOCTOY-
HO#i MOIOBUHBI KOT/I0BaHa (9 13 19), B TO BpeMs Kak B 3aMaJiHO# NONOBHHE UX CYIIECTBEHHO MEHBIIIE
(3 u3 20). SIMBI ¢ METAIUIOM HE TONBKO TATOTEIOT K LEHTpalbHOMY ouary Ne 6, HO BBIPHITH Y 3anan-
HOTO, CEBEPHOTO M YCIOBHOTO BOCTOUHOro 6opros kornoBaHa. VI3 nByx sim-kaHaB (NeNe93-a u 106),
HMEIOMINX $aNNTHUYEeCKy0 KOHOHUIypaLHIO ¥ YCTPEMIIEHHBIX K ouary Ne6, MEIbI0 «OTMEYEHA» TOJIBKO
NOCEeHAS.

Komnnexc Ne3. B 3T0M KOMIUIEKCE METAUTHYECKHE NPEIMETHI BBIABICHBI BO BCEX OCHOBHBIX 00B-
€KTax, HO pacnpenealoTca OHU BecbMa HepaBHOMepHO (Cu. [Tpunoxenne 1, Tabn. I1pl.1). JIsBHHas nons
Meam (153 ak3.) Halinena B xxwinLie Ne49, ocranpHas — B unuiue Ned8 (12 3k3.), B Ipoxoae-TpaHilee
(Ne 134) x waxte (14 3x3.) 1 B HuIEe B o6BatoBke kBajpaTa 3938 (2 ak3.).

B xwunuie Ne49 3naunrtenbHas 4acTh o6pasioB (98, unu 64%) obHapyxkeHa B BEpXHHX OTIIONKE-
HHUAX TIOJIOB M MEPEKPHIBABILEM HX CJIO€ 30Jbl, [IPaB/ia, HE CTOJIb MOLIHOM, KaK B IUIaBUNBHBIX ABOPax
xoMmiutekcoB NeNel u 2. Cpean HUX JOMMHHPYIOT OTXO/bI BBIIIIABKH H IUIaBKH MeaH (54 3K3.), a Taioke
($YHKIMOHANBHO HeonpeaeneHHble 06pa3ibl co cnefnamu 06pabotku (39 9k3.), npUyYeM MOJOBHHY H3 HUX
cOCTaB/AIOT cTepaHH (20 2K3.). Ob6painaet Ha ceba BHUMaHUE KpaHHe MaJloe KOJTMYECTBO YKpaIleHHH
(0o6oiiMnLia) U B ocobeHHOCTH opyanid (4 5K3.) (Tabm. 2.3; 2.5; 2.7). Cpenn nociieAHAX TOJIBKO ABa 06pa3ua
HNpHHAAJIESKAIH TOPHOMPOXOIYeCKMM HHCTpyMeHTaM. B koMruliekcax NeNel-2 Ha nonax niaBHIbHBIX
JBOPOB OKa3aJI0Ch CyLIECTBEHHO 6osblle pparMeHTOB OpyIHid.

BHyTpH caMoro kxoTi10BaHa xunuia Ne49 menHbie peIMeThl HaiiAeHbI Ha BceX CBOOOAHEBIX OT
04YaroB Y4acTKax, HO BCE e Haubonblias KOHUEHTpalUA oOpa3LoB BLIABICHA B KJKHOW 4acTH pac-
Koma — BOKpyr o4ara Nel2, no-BManMomy, B IEHTPaibHOM YacTH coopyxeHus. Ha nepudepun, 6nu3
60pTOB KOTNIOBaHA, UX CYIIECTBEHHO MEHbIIE. AHATIOTHYHBIM 00pa3oM pacnpeensaoTcs no Mniomanm
KOTJIOBaHa ¥ HUTaky (CM. I1aBy 3).

Ouar Nel2, BHE BCAKOTO COMHEHHA, ABJIAJICA ITIaBHBIM NIPOU3BOACTBEHHBIM 00OBEKTOM KOMILIEKCA
Ne3. B ero 301bHBIX OTIIOXKEHHAX 06HapyxeHo 44 MeanbIx 06pa3ua, raBHEIM 006pa30M KaIllH, CILIECKH,
CIMTOYKH — OTXOAKI BHIILIAaBKY U NIaBKH (33 5K3.), a Taxke JIUTHUKOBLIC HAIUIBIBBI, 3ayCEHIIb] M 3aTEKH,
TUTIACTHHBI, CTEPXXHH ¥ 06JIOMKH MHBIX QYHKLMOHATLHO HEONpeAeeHHbIX mpeaMeToB (11 3K3.); 1 B TO xke
BpeMs 31€Ch HET HH OJTHOTO IBHOTO opyaus. Kycodek 4epHOBO# MeIH HaiiieH, KpoMe TOTO, B HEGOBIIOM
oyaxxke Nel3, o6ycTpOEeHHOM K HOT0-BOCTOKY BOTM3H OT BBILIEOTMCAHHOTO.

B xomnexce Ne3 nuius B AByX cakpaibHbIX AaMax (NeNel38 u 140; 6 1 4 3K3.), pacnoyokeHHBIX
noa monaMu >xunnuia Ned9 k 1ory M 10ro-BocToky ot ouara Nel2, BbisBlI€HEI MeTaJlJIMYecKne npen-
MeThl. Hapsany ¢ oTxoqaMH BBIN/AaBKM M IIaBKH MEAM B NEPBOH HailIeHb TaKke TUTEHHBIHA 3ayceHer
M CTEpKeHb, @ BO BTOPOH — ABa cTepxHA. OcTanbHble MOANOIBHBIE AMBI 3TOTO KOMIUIEKCA OKa3aJIUCh
6e3 mean.

B npoxone-tpanuee (Nel34) k maxre Metanna okasanochk Oonbmie (14 3K3.), HeXellK Ha no-
Jax 3amagHo# nonoBuHBI kunHma Ne48 (12 ak3.). Y B ToM, 1 B ApyromM o6beKTax OCHOBHBIE HAXOIKH
NPEICTaBICHBI OTXOAAMH BEHINIIABKH M IUTaBKU Meau (14 v 8 3k3.); kpoMe TOro, B HUX HaleHb! QPyHK-
LHOHAJIBHO HEOIpe/eieHHble 00pa3ikl co ciaegaMi 00paboTKH M 0 KOHIIEBOMY ()parMeHTY rOpHO-
npoxoauecknx opyauid. Ciabas HacHIIEHHOCTh MEIHBIMH NpeaMeTaMH xuanma Ne48, BckpruiTOro
JIMIIb YACTHYHO, CKOPEE BCETO, CBUAETENLCTBYET O €I0 HE NPON3BOACTBEHHOM Ha3HaueHHMH. Meramn
o6HapyKeH elle B 0THOM 00bEKTE 3TOro KoMILIeKca, B HUIle B 00BaJIOBKe, — KaIlid U, IPHMeYaTenbHo,
00110MOK Kaiina.

ITo ¢pyHKIMOHANBHOMY Ha3HayeHHIO MeTall cyO¢dasnl B-1 OTHOCUTCA K YETHIpEM KiaccaM
(tabm. 2.1; 2.2; 2.4; 2.6). SIBHO AOMUHUPYIOT OTXOIb! BHIIUIABKH M IIaBKH MEJU — KAaIUIH, CIUIECKH,
cnutkH (1267 3K3.), 3aMEeTHO UM YCTynalwT (yHKIHOHAIBHO HeolpeaeneHHble 06pa3lbl co cleaaMu
06paborku (239 3k3.) u, TeM Gonee, opyaus (53 3x3.) u ykpainenus (5 3x3.).
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2.3.3. Mertana cy6dasnl B-2

Cy6daza B-2 xapakrepu3yeTcs KODEHHBIM MEPEYCTPONHCTBOM BO BCEX Cepax KU3HEAEATENb-
HOCTH OCTaBIIMXCA HaceabHUKOB [opHoro. IIpepbiBaeTcsi HanaKeHHbIH PUTM TOPHO-METANNYpPTrH-
YeCKOTr0 NMpOM3BOACTBA. B 06beKkTax, BLIABIEHHBIX Ha pyHHax komiuiekcoB NeNel-2, ¢puxcupyrorcs
OrpaHHYEHHBIE CeIbl 3aHATUA METAJLTyprueii, Ho He noHoMacmTabHoe npou3soacteo [Kapransi I,
puc.5.1, Taba. 5.1]. CeuaerensctBoM ToMy Gosiee 4eM CEMHKPaTHOE COKpallleHHe METAILTA [I0 CPABHEHHUIO
¢ npeawecTBYOWUM nepuoaoM (194 sk3.) (tabn. B.1).

Euie MeHee BRIpa3UTENBHBIE OCTATKH KU3HEACATENBHOCTH CyOd a3l B-2 BHIABICHBI HA PYHHAX
xommiekca Ne3 (IIpunoxenue 1, Tabn. Ilpl.1). KonnuectBo MegHbIX npeaMeTOB 30eCh U BOBCE HH-
4YTOXHO — 28 06pa3uos.

Merannyprudeckmii nepeaesn B 3TOT NEPUOL BO30OHOBIAETCA, CyAs 1O BCEMY, TOJIBKO Ha cIie-
IMaJbHON NPOH3BOACTBEHHOM IIOLIAJKE, COOPY)KEHHOH Ha 00BaJOBKE XKHMIIOIO OTCEKa KOMILIEKCA
Nel (xB. 5228, 5128). PacnonoxenHsie 3qech ouarn NeNel—2 fpisAiOTCA MIaBUILHBIMH, HO Ha CaMoOif
nnargopMe MOIIa OCYLIECTBIATECA M BBINJIABKA MEAH U3 pyIsl. B cOOpyXeHHMAX Hal KOMIUIEKCAMH
NeNe2-3 ona Bpsa 1n ObL1a BO3MOXKHA. 371€Ch HET M TOAOOHA MJ1aBUIBHOTO ABOPA, XOTs 00pa3isl MeaH
(48 1 28 5K3.) B OTVIOKEHHAX 3TOrO BPpEMEHH BLIABIEHEL.

HenocpeacrseHHo Ha rutargopme ¢ odaramu NeNe1-2 o6HapykeHo 43 o6pa3ua Meau. B ocHOBHOM
3TO KallIH, CILIECKH, CJIMTOYKH, a TaloKe ABa IMTeHHEIX 3ayceHla. B copoce ¢ camoii raTgopmel, KOTOpbI
MOMHMO 3aIUIbIBLIEr0 KOTJIOBAHA JKHJIOTO OTCEKA OTIOKHIICA AaXke Ha HEKOTOPBIX Y4acTKax ObIBILIEro
IUIaBHABHOTO ABOPA (KB. 4826), KONHYECTBO METALIA BO3PACTaeT ABYKPAaTHO (93 3K3.). Cpeu JaHHBIX
NpeIMETOB BCTPEYaloTcsi PyHKLMOHAIBHO HEeonpeaeleHHbIe 06pa3ibl co ciieaMu 06paboTkH (8 3K3.)
H opyaus (6 3K3.), HO MpexIe BCEro 3T0 OTXOABI BHIILUIaBKH M IU1aBku Meau [Kapransi II, Ta6n. 5.1].

ITopa3snTenpHO Mano MeTajuia BHYTpH ¥ 61u3 sxiutnina Ne26 (5 9k3.), 06ycTpoeHHOIo Ha TEpPHTOPHH
6biBIIErO pyqHOTO OBOPA, a Taloke B Mplerarolen kK 3ToMy xuwiuuty sMe Ne33-a (1 3k3.). Exnnudssle
o6pa3iibl Kanesnb 3apUKCHPOBaHHI elwe B Tpex AMax (NeNe3, 16, 16-a), 3a10keHHBIX M0 6OpTaM KOTAOBaHa
XKHJIOTO OTCEKa, MPHYEM NOKa3aTeNnbHO! ABIAETCA MYCTOTa, PEXKIE BCEro, IEPBOH M3 HHUX, BILIOTHYIO
IpUMBIKaBLIeH K miatgopMe.

B Manbix XKuIMIIax, BOSHHKIIUX Ha pyuHax koMmruiekca Ne3 (NeNed5, 57, 59), u B ame Nel37
BBISIBJIEHO BECBMa OIPaHHUYEHHOE KOMHYECTBO MEAHBIX IpeaAMETOB (28 3k3.). B 0CHOBHOM 3TO OTXO/BI
BBIIJIaBKH M IU1aBKH (19 3K3.) H QYHKUMOHAIBHO HeompeaeneHHble 06pa3iibl co cneaaMu o6paboTku
(8 3K3.), npeacTaBieHHBIE BO BCEX XMIHIIAX U iMe. EqMHCTBEHHOE OpyIUe — YEPEHOK HOXa — HalieH
B xcuniLe Ne45, KoTopoe HECKONBKO NPEBBIMIAET OCTANBHBIE [0 CBOUM pa3Mepam.

Ha cy6¢a3e B-2 ocHoBHas Macca Metasia (137, win 61,7%) oTnoxxiwiack BHE COOPYXEHHIA, B KOT-
noBaHe 3abpoueHHoro koMiulekca Nel, rnaBHbIM 06pa3oM B cHpoce ¢ mnatdopmsl ¢ ogaramu NeNel-2.

IIpou3BoacTBeHHas IUIONIAIKA, COOPY)XEHHAA Ha pyHMHaX KoMILUiekca Nel, mo Bceil BUAHMOCTH,
HCII0JIb30BAJIACh BECbMa HHTEHCHBHO, OJJHaKO MepHOX €e GYHKUHOHHPOBAHUA OBUT — IO CPaBHEHHIO
¢ cy6¢a3zoit B-1 — OTHOCHTEIIBHO KPATKUM.

2.3.4. Mertann cy6dasni B-3

B ncropuu I'opHoro gaHHeIi epuoj CyIieCTBOBAHUSA ITOCENKA ABIAETCA CaMbIM CKOPOTEYHBIM.
Panee yxe ormevanocs [Kapransi I1, c. 118], 4To 310 BpeMs ucxoaa ero HaceneHus, KOTOPOMY Mpenile-
CTBOBaJla HAMEPEHHAA 3aChINKa KOTJIOBAHOB KOMIUIEKCOB NeNel-3, mpuyeM B KaXkIbiii M3 KOTIOBAHOB,
BIIOJIHE BO3MOXHO, CCBINAJNICA MYCOp M3 «CBOET0» 30JIbHHKA. [lepeMeILi¢HHEIE CIIOM CBAIKH OKA3aJINCh
Haubonee HachllleHHBIMH pa3sHooOpa3HbIMU Haxoxkamu ([Kaprame! II, Tabn. 1.1-1.3; 6.1]; IIpunoxe-
Hue 1, Tabn. I1p1.1). Bcero B Hux cocpenoToyeHo Gonee NOMOBUHBI METALTHYECKUX 00pa3uos [opHoro
(2151 3ks.).

Oxo1no MonoBHHBI BCEX MEAHBIX NMpeaMeToB packona 1 (1428 3k3.) 1 TpH YeTBepTH — packomna 6
(723 3K3.) BBIABJICHBI MMEHHO B 3THX OTIOXEHHAX. B KOJIHY€CTBEHHOM OTHOLIEHHH 3aChITH KOMILUIEKCOB
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NeNel-3 He cTONB KOHTPACTHBI, KaK MpeIIECTBOBABIINE UM coopyxeHHs cyOdasnl B-1. Mul yxe He
HabJ1i01aeM TOrO IBHOTO — IIOYTH TPEXKPATHOI'O H IIECTHKPATHOTO — JOMMHHPOBAaHHMsA BTOPOTO KOMILIEK-
ca HaJ MEPBLIM M TPETHMM, KOTOpOE ORLIO BRIABICHO Ha cyGda3ze B-1, B nepuoJ HENMOCPEACTBEHHOIO
(YHKLMOHHPOBaHHs KOMILIEKCOB.

Bonee TpeTn MeTanna u3 cBaiku cy6gasn B-3 oka3anock B 3acelmy komiiekca Ne2 (795 sxk3.),
HEeCKOJIbKO MEHbIIIE — B 3aBaJie koMmiekca Ne3 (723 3k3.), 6osiee 4eTBEPTH — B HACHITHBIX OTJIOKEHUAX
koMrutekca Nel (591 3k3.); KkpoMe TOro, B KBaaparax, IpUJIEraloUIuX K 3aBajly KOTIOBAHOB NIEPBOTO
H BTOpPOro KOMILJIEKCOB HaiaeHo eme 42 obpa3ia, oTHeCeHHBIX k cy6da3e B-3.

B npenenax kotTaoBaHa BTOporo komiuiekca 6onee 80% Bcex MenHRIX 06pa3uoB 3anerajio B €ro
IOKHOH M I0T0-BOCTOYHO#H MOJIOBMHE, OBTOPAA KapPTHHY, BBIABICHHYIO B OTIIOKEHMAX cybdasm B-1.

B 3achinu nepBoro koMiuiekca 6onee HaChILIEHHBIMH 0Ka3aMCh OTIOKEHHA 3allafHOH U ceBepo-
3anajHo# 0JIOBHHBI KOTJI0OBaHa XHJIOTO OTCEKA H F0)KHas Y 3alaHas MOJIOBMHBI KOTJIOBaHA ILTaBHIIbHOTO
aBopa. BcrioMHHM, YTO B neproa GpyHKIIMOHMPOBAHHUA TUIaBHMJIBHOTO 1BOPa Hanbonbinas KOHLEHTpalus
METaJUTHYECKHX OCTAaTKOB Takoke 6bl71a OTME4YeHa B 3TOH YacTH KOTJIOBaHa, B TO BpeMs KaK B XHIIOM OT-
CEKe MaKCHMallbHas KOHLEHTPALUA HaX0AOK NPUXOAUTCA Ha BOCTOYHYIO MOIOBHHY KOTJIOBaHa, TATOTEA
K Y4acTKaM BOKDYT ME4H.

B 3aBane TpeThero KOMILIEKCa OCHOBHAaA Macca MEIOHBIX NPEAMETOB OKa3anach B OTIOXKECHHAX
KOT/IOBaHa Jxuiinia Ned49 (497 sk3.). 3aMeTHOe konHu4ecTBO 06pa3LioB NONaio B 3aCHIb TPaHLIEH-NPo-
xona (Nel34) x maxre (164 5Kx3.) ¥ cyliecTBeHHO MeHbLIIE — NOBepX xunnia Ned8 (62 3x3.). B npenenax
KoTIoBaHa xwnma Ned9 66pias 4acTh MeTa/L1a KOHLUEHTPHPYETCA B LIEHTPAJIbHBIX, IOXKHBIX U 10r0-
BOCTOYHBIX CEKTOpaXx.

OcHoBy komekuuH Metayuia cy6daser B-3 (1abn. 2.1; 2.2; 2.4; 2.6) coCTaBnAIOT OTXOAB! BHI-
MNaBKH M IU1aBKH MeaH (1492 5Kk3.); 3aMeTHBI B HeH Taioke GyHKUMOHANBHO HEOoNpeaenieHHbIe 06pasiibl
co cnenamu o6paboTku (483 3K3.); CpPaBHMTENBHO HEBEIMKa A0 opyauit n opyxus (158 3x3.) u BoBce
MaJIO4MClIeHHb! YkpaueHus (18 ax3.).

2.4. MeTann: HeKOTOpPbIe UTOrU U3YYEeHURA

IToaBoas UTOr paCCMOTPEHHIO METAJUIHYECKUX MIPEAMETOB, HEOOXOOMMO elle pa3 NOAYEPKHYTh
YHHKQJIBHOCTb koJulexuuu. OHa 3aKmodaeTcs, IpexIe BCEro, B NOPa3HTEIbHOK HACHIILIEHHOCTH MEObIO
o0ObeKxToB M cos noceneHna ['opueii (Tabxn. 2.1-2.7). B 3T0M ¢ HUM He CPaBHUTCA HU OIMH K3 H3BECTHERIX
NOCEJIKOB FOPHAKOB, METAJLTYPIOB M IUTeHIIMKOB 6poH30Boro Beka CeBepHoi EBpa3uu. [lpyroe kopeH-
HO€ OT/IHYMeE KpoeTcs B caMOM Habope MeTallnokoMILlekca — Ha Kapraiax oTxoas! BBIIUIABKH H TUIaBKU
MeIH KOJIMYECTBEHHO NOAaB/MAIOT ApPYrue Kiacchl n3genuit. U TpeThe cymecTBeHHOE OTIMYME KacaeTca
acCOpPTUMEHTa OpYAUit — OCHOBY M3y4E€HHOM KOJUIELIMH COCTABIAIOT KOHLIEBbIE HParMeHTbl FTOPHONPOXOA-
YeCKHUX HHCTpyMeHTOB. [lepBocTeneHHas HaueJeHHOCTh MeTaJU1006paboTku 'opHOro Ha MpoN3BOACTBO
MMEHHO 3THX OpYAHii JOKYMEHTHPYETCA M COOTBETCTBYIOLIMM HabopoM JIMTENHBIX GopM.

Bonbas yacTs ko/LTeKLHH cBA3aHa ¢ cy6dazamu B-1 u B-3, To ecTb npex e BCETO ¢ ILIaBWIbHBI-
MM 1BOpaMH xoMIUTeKcoB NeNel—2 M 3achINbIO HX KOTJIOBaHOB (C HEKOTOPHIM NpeoOnafaHueM MeTauia
B 3aBaJie KOTIOBaHa BToporo komrutekca). Cy6dasa B-2, cyns 1o acCOpTUMEHTY M KOJIIMYECTBY MEIHBIX
u31ennii, XapaKTepH3yeTC CPaBHMTENLHO OrPaHNYEHHBIMH MacIiTabaMH NrOpHO-MeTaLTypruyeckoi aes-
TenbHOCTH. B coopykeHnAX ¢da3nl A UMEITCS BOBCE eIMHNYHbIE 0Opasibl 0CTAaTKOB META/LTYPri4€CKOro
1 MeTaJLoo0pabaTriBaroniero mpon3BoAcTB. KOCBEHHO 3TO MOXKET CBHAETENLCTBOBATH O TOM, 4TO 6a30Boe
IPOHM3BOACTBO paHHeH ¢a3bl GBLTO CBA3AHO [MIaBHEIM 06pa3oM C TOPHBIM AENIOM.

Mennble u3nenus ¢as3nl B, ¥ npexne Bcero OpyaMs, IO CYTH SBIAIOTCA OOHOPOIHBEIMH.
Merammyeckue uanenusa komiuiekcoB NeNel—3 u ux 3aceineit, BEposTHO, CICXYET PacCCMATPHBATh KaK
eMHBIA KyTLTypHO-XpOHONOrH4Yeckuii komruiekc. Ero Hau6onee no3aHumMn popMaMu, BIIOTHE BO3MOXKHO,
ABNAIOTCA opyaus AepbeneHeBckoro Tuna (cepnbl-cexkayu). B uenom ke opyans 3Toil ¢a3ml xapakre-
PH3YIOT NpEAMETHBIA MHP TaK Ha3hIBAEMOIO KIaCCHYECKOTO H TNO3JHEro 3TanoB CpyOHOM KynbTypHO-
HCTOPHYECKO# 06IIHOCTH.
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3.1. Nepepabotka wWnaka

Ha nocenennu I'opHelit MeTamTypruyeckmii nuiak (BMECTE ¢ KOTOPhIM 00BEINHAIOTCA H HEMHOTO-
YUCJICHHBIE (parMeHTHI WTeHHa ¥ OLIIAKOBAHHOTO NECYaHHKa) ABIAETCA OQHOI U3 Hanbosee MacCOBBIX
KaTeropui Haxonok —4539 o6pasuos (1aba. B.1). ITpu aToM 0011M# BEC LITTAKOBBIX OCTATKOB COCTABIAET
HeMHoruM 6onee 20 xr. [lna cneumManu3MpoBaHHOTO MOCEIEHH TOPHAKOB M METAUTYProB 3Ta undpa He
Ka)keTcs BecbMa 3HauuTenbHOW. OIHAKO KOJIMYECTBEHHAA M BECOBAsA OLIEHKA UCCIEAYEMOi KOJUIEKLIHN
lIUTaKka 3aTpyaHeHa. J[eno B TOM, YTO B JIMTEPAType, MOCBAILEHHON ONKHCAHHIO MaMATHHUKOB JPEBHETO
TOPHO-METALTYpru4eckoro npoussoactsa B CeBepHoit EBpa3snu, oTCyTCTByeT CKONBKO-HUOYAb NpHEM-
JeMasi Ui MCIIOJIh30BaHUA CTaTUCTHKA B OTHOLIEHHH 1U1aka. OUrypupyroT OHATUA «MHOTO», «MAJIo»,
«Ky4a», «CKOIUIEHHEe», «Macca» M T.I., KOTOpEIE, K COXKAJICHHIO, HE MOAJAKTCA paciungpoBKe W COIIO-
CTaBJIEHHMIO.

ITo nureparypssiM nanHbIM [CanbhukoB 1967; Top6byHoB 1992; MopryHosa, IlopoxoBa 1989;
ITopoxopa 1989; Kones 2001] u 13 omneiTa JMYHOrO 3HAKOMCTBA aBTOpa HACTOALIEH IM1aBbl C TAMATHH-
KaMH 1o31Hero 6poH30BOro Beka, MPHOOPETEHHOrO B XOI€ MAPIIPYTHBIX SKCIEAMLMH OT 3aypanbs 10
[Hemnpa, n3pecTHO 0 GONBIIOM KOJMMYECTBE IIJIaKa B 0ObEKTax pAna MoceleHHH CpyOHOI KymbTypsl
Bosro-Ypanes (beperoeckue 1-2, Tiobsak, Toxckoe, MBaHoBckoe, [TokpoBckoe, Muxaitno-OBcsHka
u 1p.). HesagepHoBaHHBIA CNIOM MEOHOrO LINaKa MOKPHIBaeT BEPLUHHBI pAna rop 61n3 3HaMEHHTOro
I'ymemenckoro pyaHrka Ha CpenHem Ypane (dymHas, KapaynbHas, baxeHoBa 1 Op.) — MeCTa ClieLIHaJIH-
3MPOBaHHOTO METALTYPrHYECKOTO IIPOM3BOACTBA HTKYAbCkoH KynsTyphl VII-III BB. no H.3. [BensTHkoBa,
CrosHoB 1984; benstkora 1997].

Bu3yanbHo uTak BCeX 3THX ma-
MSATHUKOB OTJIHYaeTcs OT o6pa3uos,
n3BecTHbix Ha Kapranax. Kak npaBuno,
3TO KPYNHBIE KYCKH, B CKOIIEHHAX,
oGHapyXeHHBIX BHYTpM WM O61u3 Me-
Tamutyprudeckux neded. Ipu pnoranun
U py4HoH pa3bopke cnos 3nech QUKCH-
POBAJINCh M MeNKoapobIeHbie QpakLHUH,
HO 10 06bEMy OHU SIBHO YCTYNAIOT LIIIaKy
u3 cxormneHud. Ha nocenenun I'opubii
BBIABJIAETCA COBEPHIEHHO NMPOTUBO-
NOJIOXKHAsA KapTHHA: MO NPEeUMYILECTBY
MBI HMEEM €10 MMEHHO C MEJIKOAPO-
61eHBIM UIaKOM. 34€Ch U3BECTHO UL
OJIHO 3HAYMMOE CKOIUICHHE — B HHJIHILE
Ned46 panneit ¢pasel 4 (puc. 3.1), B 3acHnb
KOTOpOTO Mocje HeyAadyHO#! BHITUIABKH
65111 BHIOpOImIEHE! 250 KYCKOB 1Ljaka
o6muM BecoM oxouo 4,5 kr [Kapransi I, c. 47, puc. 2.20]. Meas B 3TOM 1I1Nake, Cyas MO BCEMY, He
ycCIena BOCCTaHOBHMTHCS, ¥ IIOTOMY OH BECh MOLIEN B OTOPOCHI.

XapakTep COXpPaHHOCTH OCHOBHOM 4acCTH LIJIaKOBBIX OCTaTKOB ['OpHOro He OCTaBIAET COMHEHHA
B MX HaMepeHHOM apobnennn. CBoeii ITaBHO# 111610 OHa NpeciiefAoBaia H3RIeYEHNE 3aBA3LIMX B LIUTAKOBOM
«TecTe» koponbkos Menu. [lepeiyHoe npoGneHue 11L1aka, BEpOATHEE BCETO, MPONCXOIWIO HEMOCPEACTBEHHO
B IUTaBIIBHBIX ABOpax komIuiekcoB NeNel—2. 3areM 3Ha4HTEIbHAA YACTh €70 — 1A JATbHEAIIEro H3Melb-
YEeHM — NEpeMeLIaiach B XKIITY10 30HY. Kakas-To 4acTh NUIaKOBOI KPOIIKK HMCNOIB30BANIACh B KaYeCTBE

Puc. 3.1. IlInaxoBei#i c6poc B KoTOBaH xunuia Ne46
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[pUMecH (IIIaMOTa) IIPH H3rOTOBJIEHHH KEPAMHYECKHX COCYAOB, HO B OCHOBHOM OHa MONPOCTY 113 Ha
MOACHINKY noyioB. B mioM orcexe koMiuiekca Nel 3apUKCHPOBaHO HECKONBKO C0EB MOAMA3KH TIONI0B
€ U300MIBbHBIM BKJIIOYEHHEM HLJIAKOBOH KPOILKH, O YEM HEIBYCMBICTICHHO CBHIETEILCTBYIOT PE3YJIbTaThl
dnortauumn.

BrionHe ecTtecTBeHHO, YTO NMPH YTHIH3AaLUHUH IUIAaKa TEPAIACh 3HAYUTENbHAA 4aCTh MEOHBIX KO-
POJIBKOB — KarIeJb, MaJIBIX CIIMTKOB, 6ec(hOpMEHHBIX 06pa3LoB («IEHAPUTOBY, IOTEKOB M Ip.). ITOTO HE
yZAaBaJioch H36€xaTh Jake NPH THIATETLHOM APOOIEHNH HeOOBIIOro KOMIMYECTBA IIJIaKa, TOJyYeHHOTO
B XOJI€ HallIMX 3KCIIEPUMEHTAIbHBIX IUTaBOK Ha Kapranax. iIMeHHO noTepAHHbIE KOPONbKH MEH, CBA3aH-
Hbl€ C ()parMEHTaMH LIUIAKOBBIX JIETIELIEK, M0 CYTH H COCTABJISAIOT OCHOBY METAJUTHYECKOH KOJUIEKIIHH
TopHoro.

3.2. CtpaTturpacuyeckoe u nnaHurpacduyeckoe pacnpeaeneHme wnaka

TlomaBnsAromas 4YacTh HaXOAOK LIUIaKa CBA3aHA ¢ packonoM 1 — 4326 ob6pa3uos. Eme 170 k-
3EMILIAPOB MPOUCXOIAT U3 packona 6. OcransHeie 213 06pa3ioB oOHapyKeHBI IPEHMYIIECTBEHHO
B packomnax 2, 4, 4 5, He UMEIOIIMX Y€TKOHN cTpaTurpaduuecKoil CBA3M C HAIJIACTOBAHUAMH OCHOBHBIX
packonos. I[ToaToMy Bo Bcex Tabnuuax naHHOM IIaBbl OHH YUTEHEI B rpade «BHe ¢a3». Packon 3 — equs-
CTBEHHBI — He 1)1 IIUIAKOBBIX OCTaTKOB.

3.2.1. PanHsn ¢aza A .

B obbekrax ¢a3sl A BeisBneHo 278 o6pa3uos maka (tabn. B.1) umm xe 6,2% Bceil koNIeKInH
packomnos | u 6 (Ilpunoxenue 1, tabn. Ilpl.1; [Kaprane: I, Ta6bn. 2.2]). Ucknrouas kpynHoe ckorute-
HHe nuaka — 250 kyckoB — B xunmie Ned6, Ha coopyxeHus ¢as3bl 4 npuxogurcs Bcero 28 o6pa3wos,
H TOJILKO OIHMH M3 HUX HaleH B packore 6. 3a HCKIIOYEHHEM 3K3eMILTApa U3 AMbl Nel25, cpazaHHO#H
C «MAyTHHON» CaKpalbHbIX TpaHIlEH-Ta0MPHHTOB, BCE OCTAIbHBIC HAXOAKH MPOMCXOAAT M3 3aCHINH
ManeIX KWIHIL-AM. [TokasaTensHO, YTO HUTAK OTCYTCTBYET B KepTBEHHBIX siMax (NeNe30, 126, 127),
0coOEHHO B IEPBOI U3 HUX, KOTOPas BLIACIACTCA HCKIIOYHTENBHON HAChILIEHHOCTRIO pa3HOOOpa3HEIMHU
apXeoJOrH4ECKUMH OCTaTKaMHU. B 3To# CBA3M MOXKHO NPEANOIOKHTD, YTO BO BCEX CAYYaAX, KPOME KHU-
numa Ne46, uinak Mor onacTe B paHHUE KHIHMLIA U3 6oJiee mO3AHNX oTokeHHid. Tem Gonee 9To vamie
BCEro B HUX BCTPEYAETCA [0 OMHOMY 00pas3lly IIUIaKa M JIMIUG B YeTbIpex oObekTax (NeNell, 21, 32, 47)
M3BeCTHO 6oJee JABYX IK3EMIUIAPOB.

[NpumeuarensHo, YTo O€3 yueTa [UTaKa U3 3achiny kuinia Ne46 ocHoBHas yacTs 06pa3nos (22 3k3.)
oKa3eiBaeTcs B mHmax NeNe6, 11, 13-a, 19, 21, 24, 29, 32 u ame Ne68, moacTiiaaromux koMiuieke Ne 1.
ITox nnaBunEHBEIM ABOpOM KoMIUiekca Ne2 (sxummnia NeNe38, 39, 47, sma Nel25) ux unucno cTaHoBHUTCS
MUHUMAJIBHEIM (5 3K3.), a mog koMmiaekcoM Ne3 — u BoBce eqMHHYHBIM (KuiTHIne Ne56).

IInanurpaduyeckoe pacupeneicHHE 1INaKa B COOPYXEHHUAX ¢a3nl A packona 1, cyns mo Bcemy,
ABMNAETCA ClTy4aitHbIM. B BoCTO4HOM rpynIApOBKe MHIHIL-AM (IT0oA KoMIUIeKcoM Ne2) mnak BcTpedaeTcs
1o BCeMy NEPUMETPY COOPYIKEHHUIA, a B 3anafgHoi (1o koMIuiekcoM Nel) Taroreer k ero nepupepHiHbIM
y4acTKaM — BOCTOYHBIM (ITOJ1 XHJIBIM OTCEKOM) M 3aMaJHEIM H CE€BepO-3anagHbIM (MOJ MaBWIBHBIM
asopoM). HecMoTps Ha cxomsicHue nuIaka B xuauiie Ne46, BNOJIHE TIPaBOMEPHBIM ABNAETCS BRIBOJ 00
OrpaHHYEHHBIX MaciiTabax METa/UTypru4ecKoi AeaTenbHOCTH Ha [OpHOM B Hadare no3aqHe6poH30BOi
JMOXH.

3.2.2. Cy6dasa B-1

C cybdas3oii B-1 cBsizaHo Oosee yeTBepTH Beex LINakoB packonos 1 u 6 (1239, unu 27,5%). bonee
MOJIOBHMHBI M3 HUX NpuxonuTcs Ha kommiekc Nel (702 unu 56,7%). Bropoii, ka3anock 6s1, 3aMeTHO YCTY-
naet (508 win 41%), HO cliexyeT HMETh B BUY, YTO 3TH 06pa3Lbl MPOHCXOAAT C MEHBIIECH IUIOMIAAH ETO
IUTaBIWILHOTO ABOpa. OaHako mo cpaBHEHHIO ¢ KoMiulekcamu NeNel—2 TpeTHii man BoBce HHUTOXHOE
KOJIMYECTBO HaxoHoK (29 win 2,3%). O pacnipeneneHnH LUIaKa O pa3Ii4HbIM y4acTKaM KOMIUIEKCOB
NeNel-3 cmorpu: (Ilpunoxenue 1, Tabn. IIpl.1; [Kaprane: I, Tabn. 3.1-3.3; 4.1; 4.2)).
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Komnnexc Nel. B Hem ocHOBHas 4acTth nutaka (6onee 90%) cocpenoToueHa B XHIOM OTCEKE
H IU1aBUIBHOM ABOPE, IPHYEM NIPUMEPHO B paBHOii Aoie (COOTBETCTBEHHO 326 1 314 3k3.). B oTnyue
OT MJIaBMJIBHOTO JBOPa HAXOAKH IIJIAKa B XXMJIOM OTCEKE HE CBA3AHBI C IIPOLIECCOM METAILTyprH4€CKOro
nepenena pyasl. IlokazaTensHo, YTO B 30JIMCTHIX HAIUIACTOBAHHMAX NMeuu-oyara Ne3 BEISABIEHO BCEro
JauIb g8a obpa3ua uaka. Ho neus ABHO oka3anachk SMHIEHTPOM TOTO IIPOCTPAHCTBA, A€, MO BCEH
BHAMMOCTH, IpPONCXOAMJIO ApobneHne nuiaka. B nmpuMeikaronyio k el asMy Ne5-6 6s110 cOpolieHO
0onee monoBuHEI BCeX KyckoB (182 unu 55,8%), HaliieHHBIX B IIpeeNnax XXKUJIOro 0TCeKa, a 00pasisl,
obOHapyeHHEIe Ha ero nonax (142 umu 43,6%), KOHUEHTPHPYIOTCA B OCHOBHOM B KBajparax 5128,
5029 1 5028, T.e. Bokpyr u 61u3 neuu ¥ AMbI Ne5-6. Takum 06pa3oM, MOXKHO C YBEPEHHOCTBIO NIpe-
110J1arath, 4YTO ApoOIeHHe [UTaKa ¥ U3BJIEYEHHE KOPOJNBKOB MEIH MPOHCXOXUIIO ITIaBHBIM 06pa3oM
B BOCTOYHO} M I0ro-BOCTOYHOM 4acTAX JKMIOro oTceka. [l JaHHOH 1eH ABHO HE NpefHa3HaJyalcs
PYIHBIA ABOP, TPHMBIKAIOLIMIA C FOTa K 3TOH YacTH XUIHINA. BoceMb KycOYKOB I1aKa 3aHeCeHBI Clo/a,
BEPOATHEE BCETO, Cy4yaiHO.

OcHoBHas Macca IU1aka B IUTaBUIBHOM JBODE BhIABJIEHa He B o4are Ne4 (c KOTODHIM €CTh BCE
OCHOBaHH CBA3bIBATh BBIIIJIABKY MEJH U3 Pyabl), @ B YIIMCTO-30JIMCTHIX HAIUTACTOBAHHAX B KBAJIpaTax
4726, 4727 n 4828 (cooTBeTcTBEHHO 46 U 268 5K3.), T.€. MO CYTH Ha BceH CBOOOAHO# miomaau K Kry
U 1oro-3anany or o4ara, I[1o Bceli BULIMMOCTH, HMEHHO 3I€Ch A0 MOPhI 10 BPEMEHM CKAILUTUBATUCH BbI-
rpebaeMeie U3 ouara 30J1a ¥ IPOM3BOACTBEHHbIE OCTAaTKH. I10 Mepe HaKOIIEHHA OHH YOAJLAINCh, CKOpee
BCero, 33 bopT koTioBaHa. [IpuMedarTensHO, 4TO Ha MIOIMIAKE K CEBEPY H CEBEPO-BOCTOKY OT Oodara
(xB. 4826) 3TH OCTaTKM €IWHHYHLI: LIAKH TATOTEIOT 37iech B 60ibIIeH cTeneHn k 60pTy 06BaIOBKH
(xB. 4825 1 4926). OHu ectb ¥ 61113 HE6OIBIIOrO ouara Ne5, pacnonoxeHHOro 6mu3 0OBaIOBKH B CEBe-
pO-3anafgHOM YyITIy KOTIOBaHa, HO HE B CAMOM Odare.

B >xepTBEeHHEBIX AMax, COOPYIKEHHE KOTOPHIX IPEALIECTBOBANIO HaYaly $YHKLIHOHMPOBaHHUA KOM-
wiekca Nel, a Takke B CaKpaJbHOM LITO/NbHE OTJIOXKHIOCH BECbMa OTPAaHMYECHHOE KOIMYECTBO ILIaKa
(cooTBeTcTBEHHO 21 M 2 3K3.). Bo BCEX IMaX, CBA3aHHBIX C JKHJIBIM OTCEKOM (NeNe7, 23, 24), HailneHo oT
IBYX Jio 4eThIpex 06pa3ioB. Hanpotus, B 60NBIINHCTBE AIM IU1aBUWIBHOIO BOpa 0OHAPYXEHO TONBKO 1O
Kycky muiaka (NeNe38, 69-71); uckimouenne coctasmuna smMa Ne4 1 (8 ax3.). [lnanurpagdudecku Bce AMEl,
CoIepXalIye HAXOIKH 1IIaKa, TATOTEIOT K I0XKHOM MOJIOBMHE JKHJIOTO OTCEKA M IWIABHIILHOIO J{BOpA.

IlpuMeuarensHO, 4TO B AMY-TpaHilero Ne2, cy»HBIIyIO 114 0TOpoCcoB U3 koMIuiekca Nel, monano
CPaBHHUTENBHO MAJIO MPOU3BOACTBEHHBIX 0cTaTkOB [Kapransi 11, Tabn. 3.1], B ToM uncne u muiaka (31 3x3.).
He cimy4aiiHo B e€ 3aCBINN HET CTOJIB XK€ MOLLIHBIX JIMH3 307IbI M ME1UIA, KaK B IJ1aBIIBHBIX JBOPAaX KOMILIEK-
coB NeNel—2. B aimy Ne2, kak yxe He pa3 oTMeyaioch, copaceiBaics, IpexIe Bcero, ObIToBO# Mycop.

Komnnexe Ne2, 3necs 60nbiias yacth nuiaka (92%) ceszaHa HEMOCPEACTBEHHO C MJIABHJIBHBIM
JasopoM [Kapransi II, Tabn. 4.1]. Kak n B kommiekce Nel, ero Haxoaku cocpeJOTOUEHBI ITTaBHBIM 06pa3oM
Ha cBOOOIHBIX y4acTKax IU1aBHIbHOTO ABOpa (368 5K3.), HO He B camux odarax (98 3k3.). beccnopho,
LEHTPAJILHOE H INIABEHCTBYIOILEE MTOJIOKEHHE 3@aHMMAJl CpPEaN HUX ouar Ne6: ¢ HMM, Mo BceH BEpOAT-
HOCTH, CBA3aHO OCHOBHOE INPOHU3BOACTBO MEH B IAHHOM KOMILIEKCE; 3€Ch 0OHAapyEHO H IPUMETHOE
KOJIMYECTBO KycKoB nutaka (61 sk3.). Hag ouarom, B cioe nectpoBaTo-cepoii 30J1bl, U K BOCTOKY OT
HETo, Ha MpHJIEralilei IUI0IAJKe MIaBUILHOTO ABOpa (KB. 5532), BEIsABIEHA HX HaWOO/bILIAsA KOHLIEH-
Tpaumi — He MeHee 240 00pa3LoB, T.e. TOYTH OJIOBUHA BCeX LUIakoB Komiutekca Ne2, [IpuMeuaTensHo,
4TO B OCHOBHOH 4acTH 30JbHOTO cOpoca, k 3amany u roro-3anany ot oyara Ne6, HX KOJTHYECTBO yMEHb-
mraercs OoJiee ueM B [Ba pa3a. Kpome Toro, ciieibl BBIIUIaBKH MEH H3 Pyabl 3adMKCHPOBAHEI €1E B ABYX
ouarax (NeNe7, 10). B nepBoM u3 HUX OIIIaKOBAaHO OCHOBAHHE, CJIOKEHHOE U3 33 KYCKOB IT€CYaHNKa,
BO BTOPOM HaiiieHo 4eTbipe oOpa3ua uutaka. B oyarax NeNe8 u 9 minax He o6HapyxeH.

INox monoM KOTJIOBaHa IUIaBUJIBHOTO JBOpa KoMILeKca Ne 2 BBIABIECHO CYLICCTBEHHO OoMblue
CaKpaJbHEIX M, HEXENH B MIABWILHOM JBope Komiuiekca Nel [Kapransi 11, puc. 4.11], ogHako miiak
HaiaeH nums B naTH U3 HUX (NeNel00, 102, 111, 113, 113-a) — B kaxao# no sx3emiapy. Kpome Toro,
oOpa3serl nuiaka oOHapyX€H B OAHOM U3 CTONOOBEIX AM. [I1aHHTpadHYeCKH MBI CO IIIJIAKOM BHOBB, KaK
H B KoMIUiekce Nel, TATOTEIOT K K0)KHO# ITOJIOBHHE KOTJIORAHA.
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Yacteio koMILIeKca Ne2 apnsercs Taloke aMa a5 otopocoB Ne2-a, ogHako ciofia, Kak U B aMy No2,
IILTH TIpex e Bcero OLITOBBIE OTXO/BI, HO HE IPON3BOJCTBEHHBIC; B Hell 0OHapy»keHOo Uik 36 06pa3uos
[JIaKa.

Komnnexce Ne3. Xapaxrep pacnipenenenus nuiaka B koMmekce Ne3 cymecTBeHHBIM 00pa3oM OTIIH-
yaercs ot npeasiayimx. Ha ¢poxe HeGonbioro xonmyecTsa nutaka B xwminax NeNed8 (5 3x3.) u 49 (7 3x3.)
obpainaer Ha ce6s BHHMaHHe ero 6osee 3aMeTHasA KOHLIEHTpalMs B TpaHuuee-npoxoae Nel34 k maxrte
(12 3K3.), npyeM B OCHOBHOM B «I10/1ax» NMPHYCTheBO YacTH TpaHuueH (kB. 3838). HenocpencreenHas
CBs3b 3THUX LIUTaKOB C IPOM3BOACTBEHHOI IEATENHHOCTBIO MpobneMaTHyHa: B CaMOii TpaHIIee HeT KaKHX-
1160 crelnaIbHEIX COOPYXKEHMi, HO BIIOIIHE BOIMOXKHO, YTO COCPEJOTOYCHHUE I1TaKa 6113 BEepTHKAILHOIO
CTBOJIA IIAaXTHI ABHJIOCH Pe3Y/IFTATOM HaMEPEHHBIX Marn4eckux aeicteuii. He ucimoueHo, BpoueM,
¥ cyry6o yTundTapHoe npegHa3HaueHHe: UIaK UCIIONIb30BAJICA NPH MOACHITIKE MOJIOB.

PackonanHas yacTh sxunuina Ne48 cnumxoM Mana, 4To6nl OLIEHHTE XapaKTep pacipeneneHus He-
MHOrux o6pa3uos uuraka. B sxiwiuie Ne49 oHu Tak wiM MHaYe TATOTEIOT K reyH (oyar Nel2 ) — snuueHTpy
MPOH3BOJCTBEHHOTO M, BEPOATHO, CAKPAJIbHOTO MPOCTPAHCTBA JaHHOIO COOPYXEHHSA, OOHAKO B CAMOM
ouare BbIABJICHO Bcero ABa o6pa3na. B neuax kommiekcoB NeNel u 2 — npu HecpaBHEeHHO 0ObLLEi KOH-
LEHTPALMH IIIJIAKA 110 CpaBHEHHIO ¢ KoMIUTtekcoM Ne3 — Habmonanack aHaTIOrMYHAA CUTYal s, 2 HMEHHO!
KYCOYKH LIL1aKa COCPeJOTOYEHEI B OCHOBHOM Ha IMPWIETAIONIMX K Ne4aM IUIomaznkax. B ocransHeIX oyarax
3TOTO KOMIUIEKCA, & TAIOKE B MOAIOIBHBIX sIMaxX IUIaK OTCYTCTBYeT. UckimoueHne cocTapiieT ama Nel41,
KOTOpas sIBHO BBIAEAETCA CBOUM 3aronHeHueM (cM. [Ipwioxenne 1), 4T0 mO3BOIAECT OTHECTH €€ K YHCITY
XEPTBEHHBIX. B Helt HapAny c KphILIKO# NTUTEHHOMN PopMbI HaiteHb! M TpH 06pas3iia 1LTaka.

KonnuecTBEeHHOE COOTHOLIEHHUE LITaKa ABIAETCA IHAYUMBIM JIHUIB I KoMmIiekcoB NeNel u 2,
B KOTOPBIX — B OTJIMYHE OT TPETHETO — JOCTOBEPHO OCYILECTRIIAIACH METALTYprudeckas aesTebHOCTb.
ITpuyeM npH cpaBHEHHH KOMILIEKCOB, KOTOPOE NPaBOMEPHEE MPOBECTH HA PUMEPE IU1aBIIBHEIX JBODOB,
HaMe4aeTcs ABHBIN NepeBec B MONb3y KoMiuiekca Ne2 (coorBercTBeHHO 314 1 466 3K3.). B TO ke BpeMs
HACBIIEHHOCTh MX [IUIAKOM, YYUTHIBas 3aMETHYIO Pa3HUILy B IUTOLaTH, TpUMeEpHO 6m3ka — 1o 4 o6pasia
Ha | kB. M. BoIACHAETCA, YTO KOHLEHTpAIMA HaXOAOK B ILUIABHJIBHOM JBOpe KoMmiuiekca Nel gake He-
CKONBKO 6oJee BhICOKas.

OGpainaer Ha ce6s1 BHUMaHHUE ellle OTHO 0OCTOATENBCTBO: B 060MX KOMIIJIEKCaX MEJIKOAPOGIeHbIi
IIJJaK OTJIOKHJICA IO MPEUMYILECTBY HE B CAaMHUX METALTyPIrMYECKUX O4arax, a B BRIOpOCax M3 HHX,
B YIVIMCTO-30JIUCTBIX OTIIOKEHHAX. Ha npuieraroiueit k oyaraM IUioiaay IWIaBWIbHBIX JBOPOB, BEPOATHO,
HMpOMCXOOHUIa ero NMepBUYHAs yTWIM3auusA. BHe »UIIBIX U NPOM3BOACTBEHHBIX 0OBEKTOB KOMILIEKCOB
NeNel-2 (>xepTBEHHBIE MBI, CaKkpaibHad IITONbHA U AMBI NeNe2 u 2-a) HaiimeHo Bcero Juib 96 o6-
Ppas3IoB ILIaKa.

3.2.3. Cy6pa3sa B-2

JaHHas cy6¢a3a xapakTepusyeTcs NTyOMHHBIMM Cll€JaMM pacnaja Bo Bcex cdepax xu3Henes-
TEJILHOCTH OocTaBIIMXCA oburareneit [opHoro. HanakeHHsI# BeKaMH PUTM IN'OPHO-METAJLTyprH4€CKOro
NPOX3BOACTBA NIPEPhIBAETCS C pa3pylueHueM KoMIuiekcoB NeNel—3. B oObekTax, BoIABIEHHBIX Ha pyMHaX
komrutekcoB NeNel-2 [Kapranei 11, c. 110-117], pukcupyoTcs MHIUb cleabl 3aHATHA MeTaLTyprieif, Ho
He nonHomacmrabHoe npon3eoncTao [Kapransr II, Tabn. 5.1]. O6 3TOM, B YaCTHOCTH, CBUAETE/IBCTBYET
6onee yeM YeTBIPEXKpaTHOE COKPALLECHHE 1IUTaKa 110 CPABHEHHIO C NPEALIECTBYIOIIMM repHonoM (277 3K3.).
HeMHoroyucneHHsle ¥ HEBbIpa3UTEIbHbIE COOpYXeHHA cy6da3bl B-2 Ha pyuHax xwni NeNe48 u 49
KoMrIuiekca Ne3 BOBCe JHILIEHBI HAXOAOK [IUIaKa.

Beinnaska Meau u3 pyast Bo3o6HoOBaseTcs Ha ['opHOM, Mo Bcedt BUOAUMOCTH, Ha NPOM3BOA-
CTBEHHOIl ruTolaake, COOpyeHHO Ha BOCTOYHOM 60pTy 06BanoBKHM JXHIIOro oTceka Komiekca Nel
(xB. 5228, 5128) xak Hexoero nomo6us GBIBIIErO MIaBUNBHOTO ABOpa. XOTA PacmoIOKEHHBIE 31€Ch
oudaru NeNel u 2 spnsiorcs, mpexae BCero, MIaBHIBHBIMH, Ha caMoil miar¢gopMe MOIIH OCYyLIeCT-
BJIATBCA M METa/LTyprudeckue onepauuu. [Ipo6ieMaTHyHO X OCYMIECTBICHHE B COOPYXEHUAX Hal
KoMILTekcoM Ne2: ¢ oTnoxeHnAMH cy6da3sl B-2 3maech CBA3AHO TOMBKO 12 KyCKOB IILTaKa.
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HenocpenctBenHo Ha ninatdopmMe ¢ ouaraMu NeNel-2 Ha#izeHo Bcero 20 o6pa3noB, TOoraa Kak
B cOpoce c Hee (xB. 5127, 5129, 5027, 5028, 5029) xonuuecTBO LUIAKOB YBEIM4HBAETCA AECATUKPATHO (6onee
200 3x3.). IpobneHue 1uTaka MOIVIO OCYLUECTBIMITHCA HE TOBKO Ha JAHHOM IUIOIIAIKe, HO TAKKE BHYTPH
1 6mu3 xummnia Ne26, 00ycTpoeHHOro Ha TeppUTOpHH pyaHoro asopa (12 3k3.). PacnonoxeHHas psaaoM
¢ xumueM sMa Ne33-a (1 7x3.) sBHO He MpeAHa3Hayanach A copoca MUTakoBoH ApoOIeHKH, paBHO Kak
¥ 1Be 13 Tpex aM (NeNe3, 16-a), 3anoxeHHbIX 10 60pTaM xunoro orcexa. Xota sMa Ne3 (3 3K3.) BILIOTHYIO
MpHMBIKaa K I1aTdopMe, B 6osee ynaneHHyto oT Hee AMy Nel6 nomnaso ropaszgo 6oasmie ocraTkos [Kap-
rais! II, Tabi. 4.2], cBA3aHHBIX ¢ MeTALTYprueit u Metawioo6paboTkoit, B ToM uHce K nutaka (27 3K3.).

Ha cy6¢a3e B-2 ocHOBHas €ro Macca BHOBb BBIABIIEHA BHE COOpYXKEeHHH: okoo 80% 1wtaka co-
cpenotodeHo B cbpoce ¢ rmiarhpopMsl. BepoaTHOCTE AnMTEILHOrO GYHKIMOHHPOBAaHUA JAHHOM MTPOU3-
BOJCTBEHHOI ILTOIIAAKK MATOBEPOATHA, 8 IKCTPEMAJIbHEIE YCIIOBHSA 06HTaHMA U paboThI, Cy/s 110 BCEMY,
00yCII0BMITH €€ HHTEHCUBHOE MCIIONb30BaHHE.

3.2.4. Cy6dasa B-3

B ncropuu I'opHoro cy6¢a3za B-3 apinsercsa BecbMa CKOPOTEYHBIM NepuoaoM. PaHee yxke oTMe4aioch
[Kaprans! II, c. 118], uto 310 Bpems HMcxoza €ro HaceJleHHUs, KOTOPOMY IpeAlIecTBOBala HAMEPEHHas 3a-
ChINKA KOTJIOBAHOB XWIbIX H IIPOM3BOJCTBEHHBIX KOMILIEKCOB, IIPHYEM B KaXKIbli H3 KOTIOBaHOB, KaK Bbl-
ACHAETCA, LLIEJI MyCOp M3 COOTBETCTBYIOLIMX 30/IbHNKOB. [IepeMelleHHbIE CITOM CBAIKM OKa3aTiCh HanbGoiee
HACHILIEHHBIMU pa3Hoo6pa3neiMu Haxoakamu (ITpunokenne 1, Tabn. Ipl.1; [Kapransi II, Tabn. 6.1]).

JIpBHHas nona Beex uutakoB packomna 6 (140 wim 82,3%) u 6onee monoBuHe! — packona 1 (2562 win
59,2%) BBIABJICHBEI HMEHHO B 3THX OTIOXeHHAX. OCHOBHasA €ro 4acTh 0Ka3aJ1ach B 3achinmy koMiuiexca Nel
(2104 unu 77,9%), Gonee yeM B MATE pa3 NPEBEIIIAN KOTHYECTBO MITAKOBRIX OCTATKOB B 3aChIITH BTOPOIO
(378 nnn 14%) n Gonee yeM B IATHAAUATD Pa3 — B 3aChINN TPEThEr0. BHe caMyX KOTJIOBaHOB KOMILIEKCOB
NeNel-2, Ho Gnu3 ux 6OPTOB OCTAJIACh OYEHb HEOONBIIAA YaCTh 3THX OcTaTkoB (80 umm okono 3%).

3achims KoMIUTekca Ne3 BHOBB, XKaK U IEPEKPBITHIE €10 COOpYkeHHs cybdasnl B-1, 1eMOHCTPHPYET
BecbMa cnabyr HaChILIEHHOCTh LILTAKOM, 8 COOTBETCTBEHHO ¥ OrpaHH4€HHbIe MacIuTabbl METAJLTYPrH-
4yecKoif NeATeNbHOCTH Ha 3TOM y4acTke rnoceneHus [OpHEIA, 0COGEHHO NPH CPaBHEHHM C HKHIMILHO-
[IPOM3BOACTBEHHBIMM KOMILTekcamu NeNel-2,

B npenenax koT/I0OBaHa BTOPOTo KOMILIEKCa GobIlas yacTh LIIaKa 3ajleraia B ero IxHOMH U 10ro-
BOCTOYHO#M MoJIOBKHE. [ 1e-TO B 3TO# CTOpOHE, IO BCE#t BEPOATHOCTH, PACcIoJaraics 30bHHK C MPOU3-
BOACTBEHHbLIMM OTXOJaMH U3 IU1aBHIBHOTO ABOpa KoMIulekca Ne2.

B 3acsinu nepBoro KoMmiekca 6ojee HachIIIEHHRIMHE OKa3aJIUCh OTJIOXEHHUA 3anagHoi U cepe-
po-3anaaHoi NOTOBUHEI KOTIOBAHA JKUJIOTO OTCEKa M CEBEPO-BOCTOYHASA H I0I0-BOCTOYHAsA MOJOBHHEI
KOT/JI0BaHa MIaBWIbHOrO ABopa. Kak GyaTo 30MbHHK, OTHOCALIMICA K Kommekcy Nel, 611 ycTpoeH
C NPOTHBOMOJOKHOMN — CeBEPHOM — CTOPOHBI, MPHYEM [TPHUMEPHO [TOCEpeANHE MO OTHOLUEHHIO K I1a-
BHJIBHOMY IBOPY H XHJIOMY OTCEKY.

Bcneacteue toro, uto xkunuia NeNed8 u 49 Tperbero KoMIiekca ¥ MX 3achilb BCKPBITHI HE
IIOJIHOCTBIO, XapaKTep pacrnpeieeHns 1UTaKa B epeMeIleHHO# cBalke He BronHe AceH. OHaKo npH-
MeyYaTeJIbHO, YTO B 3aChINKe npoxoaa-rpaHiueH (Nel34) k miaxTe BHOBB, KaK U Ha €€ «I10JIax», 0Ka3anach
BECbMa 3aMEeTHas JOJA LIUTaKOBBIX OCTAaTKOB (0Ko10 60, ¢ yueToM urypda 1999 r., wim xe okoino 43%).
Henamuoro Gonslie 06pa3uoB BEIABIEHO B 3achiny xuania Ned49 (70 3k3.), X014 ee wiomanb U 06veM
6onee 4eM B NnATh pa3 MPEBBILAIOT MPOXOA K maxre. I1o MIOTHOCTH HaXOOOK LUIAKa 3aChIMH JKAIHIL
NaNed8 1 49 comocTaBUMBL PYT ¢ APYTOM, HO ABHO YCTYMAalOT TpaHiuee Nel34,

Takum 06pa3zoM, JOMUHUPOBAHHE IIUTAKOBBIX OCTATKOB B IIEPBOM KOMILIEKCE 110 CPABHEHUIO CO
BTOpHIM M TpeThbMM (24:17:1) noBropsierca He MeHee BBIPa3UTENBHO M B 3aChIMK KoMIulekcoB NeNel-3
(15:3:1). Ioka3aTensHO, YTO AaHAIOrMYHAs KAPTHHA MPOABIIAETCSA TaKXKe [PH pacnpeae/IeHUH IHTEHHEBIX
(OpM M OTXOZOB BHIILTABKH H IUIaBKH MU, TATOTEIOLIMX NO-NMpeXHeMY K KoMmIuiekcy Nel u ero 3aceinu,
B OTJIMYHE OT OpYaui 1 PyHKIMOHAIBHO HeONpeAeIeHHBIX 00pa3LioB co cneaamMu 06paboTKH, CBA3aHHBIX,
npekae BCEro, ¢ KOMILIEKcoM Ne2 U ero 3achInbio.

1 4—701
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Me'rannypruﬂ Meau: ndyvyeHve TexHonoruum

MHoro4ncieHHbIE CBUAETENLCTBAa METAJUTYPru4eCcKoii AesTebHOCTH Ha [OpHOM, BKJTIOYasi MEAHBIE
MHHEpaJbl, KyCOYKH IIJIaKOB, MEIHbIE KAIUIH U CIUIECKH, METAJUIMYECKHE M3JIEJINA H OTX0Abl 00paboTKH
METala, IpeAcTaly Nepel HCCIeAoBaTeNsaMy, O1aroiapsa yClenHbIM PacKOIKaM Ha ITOM MOCEJICHHH.
YacTe cnienuansHo 0TOOpaHHBIX MaTepHanoB Oblla NIPOAHAIM3HPOBAHA B CIICLMANTH3HPOBAHHEIX J1a00-
patopuax Mcnanuy ¢ uensio onpeneaeHus WX MpHpoAbl, XMMHYECKOIO COCTaBa H MHKPOCTPYKTYPHI.
B 3THX HccnenoBaHuAx' ObLIM MCMOIb30BaHbl CKAHMPYIOLMHAZ U OMTHYECKHH MHUKPOCKOMBI®, @ TaKKe
peHTreHo-QuyopeceHTHbI# aHanu3®.

E. H. Uepnbix u C. Posupa [Chernykh, Rovira 1998; Rovira 1999] ony6nukoBany 3aKIr04eHHs
10 HEKOTOPBIM acniekTaM MeTannypruu Ha [opHoM. HoBble aHanu3bel MaTepralioB NO3BOJIMIIY K HACTOS-
ILEeMY BPEMEHH CYLIECTBEHHO PaCUIMPHTE HAlllH 3HAHHA 110 3TOH npobiematrke. Bee 3To npeacrasieHo
B HaCTOsILEH ITIaBe BMECTE C MONHOM MyOGnuKkauued aHanu3oB U 06CYXIEHHEM Pa3IMYHbIX aclIEKTOB
apXeOMETALTYPrHH N031HEOPOH30BOrO BEKa Ha 3TOM CeJIHILLE.

4.1. MeaHble MUHepans.l

BblH npoaHanM3vpoBaHbl ABaALATh (parMEHTOB MEAHON Pyabl, IPOMCXOAMBILEH MO0 U3 Kynb-
TypHOTO 104 (ceMb 00pa3uoB), 160 coOpaHHOI Ha MOBEPXHOCTH ONIKANIIMX OKpPeCTHOCTEH MocesKa
Topueiit (13 o6pa3uoB). OT60p He HOCHN cay4aHHOro xapakrepa: npu c6opax MbI IpeXIe BCEro OpH-
€HTHPOBAINCH Ha BHEIHUE NPHU3HAKK 00pa3ua — ApKHE OTTEHKH 3€JICHOTO MM rosyboro LiBETOB, YTO
oTIn4ano 6orarcTBo 00pa3na MEIHBIMH COJIAMH,

Kax cnemyer u3 maHHBIX, IpUBeNeHHBIX B Tabnuue 4.1°, pynoBMelaromue nopoast Obliu
CJI0XEHBI, INIaBHBIM 00pa30M, U3 CHJIMKATOB (IIECYaHHUKOB), a TAKXKE aIFOMHHHA, MarHUS M CHJIMKAaTa
Kanua (ruHb). XKene3o 1 OKHCh KaJIbLMA NPHCYTCTBYIOT B HU3KHX KOHLEHTpauusx. Eue onquH npu-
MeyaTeIbHbIA 11 Hac KOMIIOHEHT — 6apuT — B HEKOTOphIX obOpa3uax nocturaer copepxkanus 10%

!JlabopaTopHEle HCClIeNOBaHHA OBIIM cKkoopAMHHpoBaHbl OTHenoM koHcepBanuu Hanuonansuoro
Apxeonoruyeckoro Myses Mcnanuu (Manpui) u cHOHCHpPOBaHBl MCCEAOBaTEIbCKUMHU MPOEKTAMH
DGICYT PS95-0031 «Havano npousBoasimei sxoHoMuku B Benukoit Eppa3suiickoii Crenu u ero cBs3s ¢ npu-
POAHO# cpenoii: axonoruyeckas karactpoda B creniax?», a tarxe DGESIG PB98-0653 «Apxeomerannyprudeckue
¥ apxeo00TaHWYECKHE U3BICKAaHW TTPH oLleHKe MeaHo# MeTayutyprum Ha [opHom (FOxkHelit Ypan, Openbyprckas
obnactb, Pd). O6a npoekTa BLITOIHATHCH OA pyKoBoacTBoM Mapuu Mcabens Maptunec Hasappere (Bbicumit
Coset Hayunrix uccnenoBauuit Ucnanum).

2Cxanupytowuii snekrponHsbiit Mukpockon Philips XL30 (SEM) npunannexuT LIeHTpy KOAIEKTHBHOTO MOMb-
30BaHHA HCCIEAOBATENbLCKON anmaparypoil Mcnanckoro ABToHoMHoro YHusepcurtetra B Magpuae. OCHOBHBIMH
JEeTaIAMH HHCTPYMEHTA, MCIIONB30BaBIIMMHUCA NIPH HMCCIEJOBaHUAX ABNAIUCH: wolfram filament, secundary
electrons and back-scattering detectors, vacuum chamber operating at 3410 torr, EDAX DX4i microanalyser with
Si-Li solid state detector. KonkpetHsle aHanu3bl npoBoguiia JcnepaHua CanbBagop 1oj pyKOBOACTBOM aBTOpa
HacTosIEH ITaBbl

IMeTamnorpapuyeckue MUKpockonsl JlaGopatopun My3ses Amepuku B Maapune Reichert MeF3A and
Reichert.6g Polyvar Taroke 6bL1H HCIIONB30BaHbI B HCCIEAOBAHHAX aBTOPOM JaHHOH IV1aBbl.

‘Ha npusaanexxanieM Jlaboparopun My3es AMepukn B Manpune ciexrpomerpe Kevex 7000, 241 Am gamma ray
source, Si-Li solid state detector (XRF-ED) uccnenoBaHus NpoM3BOAKMI aBTOP HACTOALIEH IT1aBbl.

SXuMHYeCKHe KOMIO3ULIMN MHHEPAIOB PACCYMTHIBAINCh KaK OKHCIIbI B COOTBETCTBHME C TPaauLHeH, npu-
HATOH B apXeoMeTaLTypPru4eckuX HccneqoBaHusax. OQHAKO clefyeT 3aMETHTh, YTO B HACTOSILIEM CIydae Melb
TIPUCYTCTBYET, KaK MPaBUJIO, B BUZE rM/paTa MEAHOro kapOoHaTa (MalaxyTa ¥ a3ypuTa), H TOJILKO B MEHBLIHHCTBE
o6pa3uoB Mbl BUAHM MEAHLIN okucen (Kynpur) Inbo nHble coequHenna. OcHoBHas ¢opMa 6apua B JaHHOU KO-
JeKUUK — 6apHuT Wi ke cynbdar Gapus.
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4.1. MenHble MHHEpAJIBI

Tab6anua 4.1. [TomykonnuecTBeHHEBIH aHaNN3 pyaHbIX o6pa3suos ¢ Toproro (SEM, Bec B %%)

12 |¥6L [2v [0 0 9z |0 Z¢ [s0 [0 ¥9S (LI |91 Jahe Zrw-yos| wu
4 16l (2L |0 0 £ 0 6L (90 [0 £09 (0L [€1 sisAjeue ying IRIw-yoo| wu
G660 |¥o¥ (€2 |0 0 ZL |0 'L [e60 |0 1'6€ (89 [€} sisAjeue [eqo|S) olw-yoo| wu
Lz |29 [ve o 0 €0 |0 ¥0 €61 [0 9 gL |0 sisAjeue ying 60W-HOO| WU
86 |92 |20 |0 0 0 0 0 T 0 0 0 sisAjeue ying p/I80W-YOO| ‘WU
9.5 (261 {21 |0 0 0 0 0 ¥z [0 0 0 0 lafe| ueq g/gow-yoo| ‘wu
60 (€9 |80 |0 0 0 0 0 122 |0 0 0 0 siejsA [euobAjod Z/sow-409| wu
860 [8'26 |60 {0 0 0 0 0 €0 |0 0 0 0 Jafe| Aa1o Lgow-¥4oo| WU
890 [885 [§Z |0 0 6.0 |0 160 |GL |0 88z |85 |0 sisAjeue ying low-yoo| wu
gz (94 [¥Ss |o 0 61 |0 9Z (850 [0 29SS (891l (LT Jake| yeqg proow-40o| wu
9L (168 [I¥O |0 0 S0 |0 9¢'0 |GV [0 Sy |1 [880 1afe| AaiB-aum c/oow-3409| ‘wu
¥L |zs8 (60 |0 0 €0 |0 €0 [290 [0 €8 |2 YR) Jake| Aaib-ayym Zivow-yoo| wu
G660 (S€9 (2L |0 0 v20 [0 €1 [(9€0 |0 LLSZ(€S |2} sisAeue ying Lgow-3409| wu
¥0lL (526 [vE |0 0 Zo0 (0 ¥0 (291 |61 [€8 |91 |0 sisAjeue ying sow-yoo| wu
Z8 (2o0Z |21 |o 0 €L |0 #¥1L (2€ |0 LSS |22 890 sisAjeue ying qw/eyO9OX3a| 'wu
190 (9vZ |1 0 0 G1L [¥50 (2600 [€€0 |0 G09 (98 |[€1 sisAjeue ying sw/sHOoOX3| ‘wu
850 |68€ [2C |0 0 9L [/£0 (680 |#¥0 [0 9% |29 (690 sisAjeue ying yw/GHO09OX3| WU
2.0 [#pL¥eisLo |0 0 ! 0 180 (260 [0 865 (29 [0 sisAjeue ying cw/sHOOX3| Wi
L ez |y 0 0 L2 {0 €0 |0 0 Svy (2S5 €1 (¢elososhuyo) sutelsy|  g-2w/eHOOX3| WU
¥20 |28 |61 |0 0 2L (290 [v0 |890 |0 L'8E (8'LL (26 (¢elioooshuyo) suressy|  Z-Zw/SHOOX3| WU
1’29 |¥ 61 |0 0 I GE (80 |[L6L |0 £9 |1'L |€0 ueA aeg| |-Zw/SHOOX3| WU
6C |lo0c (8L |0 0 91 (260 (VL (21 |0 €2€5|89 |0 sisAjeue ying Zw/sHOOX3| ‘WU
€0 [L'EC (960 |0 0 ZL |0 'L |(9z0 |0 £69 (62 |0 sisAjeue yng lw/sHoOX3a| ‘wu
0 oot |0 0 0 0 0 0 0 0 0 0 0 uoisnjou| zeww-yoo| ¢-8g
Z1L |esz |61 |0 0 1L |0 gL |0 0 66 [16 |20 sisAjeue ying LELW-40o| €-8
S1 |Zve [¥90 (O 0 160 |0 €L |SLE [0 €S (8¢ |[sO sisAjeue ying nw-yo9o| ¢-g
290 (142 [s9 |0 0 €L |0 Z1L |0 0 Zss |z2 |o (ease ainze) sisAjeue ying Zvow-yo9| ¢-@
610 L6V (22 |0 0 €L |0 9€'0 |0 0 1z |sv |o (ease apyoejew) sisAjeue ying yow-409o| ¢-g
G€'0 |S0S [¥C {0 0 Z60 [0 €60 |0 0 £€2€ |¥9 |9€0 sisAjeue ying cow-40o| ¢€-g
2s0 |9 (€2 [0 0 eL |0 AN 0 6vy (99 [920 sisAjeue ying Zow-4oo| ¢-8
'L |228 [820 |0 0 690 |0 G00 [0 0 9. (1L [0 sisAjeue ying ow-40o| €8
8c'y |eviv (8Pl [0 0 90 |SZ0 (80°'L (968 |0 12’62 8¥'9 |0 sisAjeue ying ariw-409| ¢-g
0 L6'€E{L¥S |0 0 650 (0 98k (/1L |0 ILSEY|8EEL |0 xujew xreq Siviw-yoo| ¢-8
61'C |69°0L{SC |0 0 0 LL'E [0 viL|0 6Lz {61 |0 ssew auIsooley)d viriw-409| ¢-g
0 8€6 |0 0 0 0 0 0 95t |0 92 |0 0 ssew ajudn) eriw-309| ¢e-g
69v.{tE |0 0 0 0 0 0 68'G¥ |0 0 0 0 sessew ajueg Zivww-yoo| -8
oeg | OND | 024 (OUN | O4D | OBD | OLL | O | OS | *O%d | “O!S | “O%Iv | OBW edAAdLY seHHeBOYeLIIY EEMUEBHE 5N eced

14



108 I'maBa 4

GOR-m09
\ ~GOR-m0S
GOR-m12/1 / . | . N ‘ GOR-m04/1
GOR-m13/1 | /~ ﬁ' ‘i@?“ _\ GOR-m06/1
I Z St
EXGOR5/m3 ¢ 2 GOR-m07
NE i e
EXGORS5/m6 v ' , GOR-m14/6
GOR-m04/2 GOR-mo3 | % Al203
—=— 8102
—a— Ca0
—%—FeO
EXGOR5/m4 —= o0

Puc. 4.1. OcHOBHbIE XHMHYECKHE KOMIIOHEHTBI 1 MX KOHLEHTpauus B o6pa3uax MeaHoit pyan ¢ ['opaoro

(an. EXGORS/m6, GOR-mO05). ITopoit Mbl hPHKCHpPOBaIK TaKXKe HU3KHE KOHLIEHTPAIlMK OKHCH THTaHa.
I'padmk KOMIO3HIIMH MHUHEPAJIOB NPUBOAMTCA Ha pHuC. 4.1.

Kak yxe rosopunocs [Chernykh, Rovira 1998; Rovira 1999], Mamaxut 1 a3ypuT pe3ko mnpe-
o6nanaT Haja KynpuToM. PentreHorpaduueckuit nuppakiuuoHHbI# aHaau3 He OBII MponenaH,
OJTHAaKO MONYKOJIWYECTBEHHBIE OMpPEAEIEHHA NT03BOIAT BepHHLHMPOBaTh NPOYHE MEAHBIE MHHEDPA-
761 KaK 6pomaHTHT M aHTAEpHT (cynbdaTsl Mead, aH. GOR-m08/2 u GOR-m9), a Taxke XpU30KOJLI
(an. EXGORS5/m2 1 m3). I[IpucyTtcTaue xanbro3uHa (cynsdpua Mean) ormeueHo B o6pasue GOR-m14/4
COBMECTHO ¢ KynpuToM (tabi. 4.1).

MHUKpOCTPYKTYpHI HEKOTOPBIX PyAHBIX 06pa3ioB GbLIH M3y4eHbI C HCTIOJIB30BAHHEM CKAHHMPYIO-
mero 3eKTpoHHoro Mukpockona. [Ipo6a EXGORS/m02 npeacrasnser coboit koHIIIoMEpaT M3 MEJIKHX
3epeH CHIIMKaTa YepHOro LIBETa, BKPAIUIEHHBIX B MEIHBI MHMHepan ceporo useta. OTIHYalolHuecs
GenbIM LIBETOM Mallble MPOXHIKK GapHTa MepecekaloT TO IoJie, KOTopoe MOXHO Obino HabGmonaTh
B MuKpockor (puc. 4.2: 1). JlanHblit o6pa3sen conepxut 30,7% Memu (B nepecyere Ha CuO). AHanornyHas
CTPYKTYypa XapakTepHa Taioke 1A 06pasuoB EXGORS5/m1 u GOR-m13. [Ipo6a GOR-mO08 cnoxena npo-
JKIIKaMH: MeZIb 3aKTI0YEHa B TPOCIIOMKAX MOTHTOHAIbHBIX KPUCTAJLIOB; 6apHT — B CI10fX 6€JIbIX CTYCTKOB
U, HaKOHeEL, TeCY4aHHK — B YEPHBIX cTMKKax (puc. 4.2: 2). TpeTbsa pa3HOBMAHOCTh MEAHBIX MHHEPAJIOB
npencrasieHa o6pasnom GOR-m06; oHa Takke npencTapieHa NPOXHIKaMH, 060ralleHHEIMH MEIbIO
(cBetno-cephlif LIBET), a TAKXKE TEMHO-CEPOTO 1IBETA MMEeCYaHHKoM (puc. 4.2: 3).

Konuentpauns Meau, 3apHKCHpOBaHHasA B IIPOaHAIM3MPOBaHHKIX 06pasliax, KaK IPaBUIIo, BEICOKA
u BapbHpyeT B Buze CuO ot 20% (an. GOR-m12/1, tabn. 4.1) no 80% (an. GOR-m1). Pynosmemaronias
Nopoza, KaK MPaBIIO, NIPEACTaRIEHa TECHAHUKOM.
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Tabauna 4.2. Ananus (XRF-ED) npumecei Hanuyue MHBIX COMPOBOXAAIOMIMX MEIb XHMHYE-

K MeJIHO#i pyzie ¢ [opHOTo (BECOBhbIC IOKA3ATENH  CKMX KOMIIOHEHTOB GbUIO YCTAHORIIEHO ITyTeM IIPHMEHEHHA
0,

AaHbl no oTHowenmto k 100% Cu) cnekrpomerpa Kevex 7000 (cm. npumedanue 4), 6onee

YYBCTBHTE/IbH HEXEIN CKaHU H i

Ne awanwsa| Ag sb Pb y €JIbHOTO, HEXKEIH CKaHUPYIOILU# 37IeKTPOHHBIA

MHKpOCKON. Pe3ynbTaThl 3THX aHAIH30B NIPEICTaBJIEHE]
B Tabn. 4.2. BonbmMHCTBO NMPOO CONEPIKUT YpE3BHIYA-
HO HM3KHE KOHLeHTpauuu cepedpa (Ag); cypsma (Sb)

PA6290 0.008 0.003 0.00
PA6291-1 0.005 0.000 0.00

PA6291-2 | 0008 | 0.003 | 0.00 u cuHell (Pb) OTMedeHbI THIIL B HEKOTOPBIX 06pa3nax;
PA6291-3 | 0.028 | 0.002 0.00 Hukenp (Ni), unak (Zn), mbimbsak (As) 4 01080 (Sn)
PA6291-4 0.003 0.013 0.00 He ObLTH 0OHapYKEHBI BOBCE.

PA6292-1 0.032 0.000 0.00
PA6292-2 0.002 0.000 0.00
PA6292-3 0.010 0.000 0.00 4.2. MeTannyprM‘-leCKMe wnaku
PA6292-4 0.012 0.015 0.00
PA6293-1 0.000 0.000 0.00
PA6293-2 0.016 0.000 0.00
PA6293-3 0.013 0.012 0.19
PA6293-4 0.004 0.000 0.00

Ha I'opHoM 6puta HafineHa Macca HeGONBIIMX Kyc-
KOB LIUTAaKONOZOOHBIX MaTE€pHasIOB, CBA3aHHBIX C MEIHOMN
Metannyprued. @parMeHThbl LUIaKOBBIX JIETIEIIEK BECOM
okono 300 rpaMM HCKJIIOYHTENBHO penkd. BeneactBue
TUTABKH MX BHEIUHAA MOBEPXHOCTh UMEET CTEKIOBHAHBIH

PA6293-5 | 0.000 | 0.000 | 0.00 HWIH K€ TECTOBH/IHBIHA XapaKTep CO MHOXKECTBOM MY3bIph-
PA6293-6 | 0.033 | 0.004 0.10 KoB BHyTpH (pHc. 4.2: 4). Hebonbimme chepuyeckue BKIIO-
PA6293-7 0.000 0.010 0.17 YeHUs KPacHO# MeIH U CephiX CyNb(UIOB MeIH MOXHO

HepenKo BUAETH AaXke HEBOOPYKEHHBIM [J1a30M.

B T1abn. 4.3 parorca pesynbrarhl aHaiau3a 35 o6pa3noB MogoGHBIX IIJIAKOB, TPOBEAEHHOTO
C MOMOILIBI0 CKAHMPYIOLIETO EKTPOHHOro Mukpockona. Ilepsoe, yro HeoGxoaMMo oTMETHTE Ha Oase
NpojeIaHHbIX aHAJU30B: Mepel HaMH Kak Obl «HEN03peNblii» WM ke He JOBEACHHBIH 10 HOPMAIBHOR
KOHHLIMH LIUIAK, XMMHYECKasA KOMIIO3ULIMA U CTPYKTYpa KOTOpOro BeCbMa OTJIHYHBI OT TOTO MPOAYKTa,
KOTOpBIX OOBIYHO HMEHYETCS METAJUTypPru4eckuM IutakoM. ITo cymiecTBy MBI CTONKHYIHCH C CHJIHKAaTOM
’ee3a, To4Ka IUIaBjieHHs kotoporo 6nu3ka 1200°C.

Cpenn nuiakos I'opHoro Haxonsarcs 06pa3ibl, KOTOPHIE ABIAIOTCA IO CYIUECTBY KyIPHTOM, Kak,
Hampumep, GOR-E03, GOR-E16 u GOR-E20. Ux MukpocTpykTypa chOpMHPOBaHa ICHAPUTAMH KYIIPHUTA
Ha CHJIMKaTHOM MaTpHIe, YTO MOXHO noka3arb Ha ananu3ax GOR-E16/5 u GOR-E20/2. Wmoctpaiuu
TIOCJIEHETO CJTy4as MOXKHO BUIETh Ha PUC. 4.2: 5, rie NEHAPHUTHI KyNpUTa NpeJCTaBIeHbI IBYMSA pa3iiny-
HBIMM BapHaHTaMH: IPyININaMH IIAPOBHUAHBIX BIJTIOYEHHH M THHEHHBIMH BETBUCTHIMH «CKEJIETaMM».

[IInakoBeie MarepHaisi ¢ [opHOro Ype3BbIYaitHO pa3sHOPOAHBI IO KOMITO3UIMM ¥ CTPYKTYpE, YTO
6b6U10 06yCOBIIEHO HEaleKBaTHBIMH TEPMOXUMHYECKHMH YCIOBHAMH IU1aBok. Habmonenus 3a urmgpamn
C MOMOILBI0O MHKPOCKOIIa [TOKa3bIBaIOT HX FETEPOr€HHOCTD AaXKe Ha HEGONMBILNX y4acTKax ob6caeayeMbIx
nuiudos. [Topoit MOXXHO BHIETB, YTO HE 3aTPOHYTHIE peaKiHeit 3epHa CHIIMKAaTOB 06pa3yloT YeTKHe rpaHH-
Libl, BIJTIOYEHHBIE B TMPOKCEHUYECKYIO MaTpuiy (puc. 4.2: 6). Ho Ha Tex ¢pparMeHTax LLIaKOB, KOTOpBIE
ABIIKCH Pe3ynbTaToM 6osiee CIOKHBIX XUMHUYECKUX peaKiuii, MOKHO BUIETH (OPMUPOBaHHE ITUPOKCEHO-
KPHCTaJUIHHOBOM CTPYKTYPbI C MaTpHLIEH B BUJE XOPOIIO Pa3BUTHIX BETBUCTHIX GopM (puc. 4.3: 1, 2). [Isa
o6pasua (GOR-E02 n GOR-E09) coneprkar kpuctawisi cnouctoro ¢asumra (puc. 4.3: 3), 1 9T0 CONPSHKEHO
C HCKJIFOYHTEIILHO BBICOKHM COZIEp)KaHHEM ene3a (CM. aHanu3el B Tabm. 4.3).

CnenosatenbHO, OONBIIMHCTBO IITAKOB ¢ [OPHOrO OTHOCATCA K THMIly NMHPOKCEHUTOBBIX, €
BMECTE C TUPOKCEHOM BCTPEUYAIOTCA M UHbIE CHJIMKAThI THIIA aHOPTUTA, MEJTHMIINTA U H3peaka dasnura.
OHu noyTH Beeraa BeCbMa 06eTHEHBI JKEJIe30M, YTO OOBACHAETCS Ype3BbIMaiHO HU3KUM COEPKAHHEM
3TOro 3IEMEHTa B pyAe. YCIOBHA MIaBKH NMPHBOAMIM K TOMY, YTO LUIAK IMOJYYaJCAd BECbMa BA3KHI,
MOCKOJIbKY CHIIMKAaTHass OCHOBA pyAbl Npenrnoniarajia BbICOKYIO TEMIIEpaTypy IUIaBJIE€HHA BO BpeMsA
METa/UTypru4ecKoro nepenena. Pe3ynsraroM 3Toro aBiasics UCKIOYHTENBHO BBICOKHIA TPOLIEHT yaep-
*aHua Meau — 1o 20% — B mnakoBoit Macce 1M60 B BHAEC HEBOCCTaHOBJIEHHBIX MEIHBIX MUHEDAJIOB,
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Puc. 4.3. MukpocTpykTyps! 06pa3uoB uiaka (/—6). MarHeTHTOBBIE KPHCTAJUILI B 11aKe (4)

1100 B KaU€CTBE MHOXECTBA MEAHbIX Kaneab. OCHOBHbIE KOMIIOHEHTHI 11IJ1aka ¢ | OpHOro NpuUBOAATCS
Ha crnieurdansHoM rpaduke (puc. 4.4).

B 11€JT0M COCTaB [IUTAKOB XOPOLIO COOTBETCTBYET XUMHUECKOH KOMIO3NLIKY pyabl. OnHaKo 1aHHOE
3aKJTI0UEHHE CIIPABELTHBO TP y4€TE FETEPOreHHOCTH 0G0MX COMOCTABIAEMBIX MPOAYKTOB M XapaKTepa
00pabGoTKK cpaBHMBaeMbIX 00pa31oB (BbIOOPKA HE TODKHA HOCUTD Clly4aiHOro Xxapakrepa). Beipaxasch
SICHEE, MOXKHO CKa3aTh, YTO pa3IMiHe B KOHLIEHTPALMAX OKHCH KaJIbLIMA ¥ OKMCH xene3a (Tabi. 4.4) Bripac-
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TalOT 10 3Ha4MMOr0 YpOBHS [IPH BBEACHMN cTaTucTHYeckoro  Ta6auua 4. 4. YcpenHeHHble 3HaUCHHA
TECTa Ha BapuabenbHOCTb aHanu30B. [lonoGHasA cUTyaums  HEKOTOPEIX XHMHYECKHX COCTaBJIAMOIINX
Moria GBITh PE3yNETaTOM 106aBOK XKeENe3UCTO-KablMeBoro B PYAS H Linake (nomu B %%)

¢bmoca k MpoayKTaM MeTaLTypru4eckoro nepeznena. OqHako AlOs | SIO; | CaO | FeO
HEKOTOPBIE (haKThI 3aCTaB/IAIOT TyMaTh, YTO Pe3Y/ILTAThI CTa- Pyna 120 | 810 | 23 26
THCTHHECKOTO TECTA HE CNIENYET BOCHPHHUMATL CIMINKOM  [1)) o 68 1 627 1 11 | 104
6ykBaibHO. Bo-nepsbix, 106aBka Takoii cMecH ¢uIHOCOB He
NPUBOAHUT K YNPOILECHHUIO NpOLiecca IJTaKOBaHHA, YTO BUIHO
Ha NpYMepe aHaIM3a caMuXx 1U1akoB. Bo-BTopsix, pa3sexou-
Hoe 06c1e0BaHIE OKPYIKAIOIIMX CETULIE LIAXT 10Ka3bIBAET,
4TO TaM BCTPEYAIOTCA MUHEPaIbHbIE G/IOKM MalaxuTa, epe-

Ta6auua 4.5. XRF-ED ananu3 npumeceit
B mnake (Bec B %%)

MEXAIOLIMECH CO CIOAMH KalbLIMTO-)KENE3NCTRIX KOHIIOME- | Ng aHanusa| Ag Sb Pb
paroB. IKCILTyaTaLyA NOAOGHBIX Y4aCTKOB MUHEPAILHEIX 3a- PA6288 0 0 0
nexeit Morna Obl, KaXETCs, YIOBIETBOPHTEILHO OOBACHHTD PAG286 0 0 0
TE CTATHCTHYECKHE BAPHALIMH, O KOTOPhIX TOBOPIJIOCH BBIILIE. PAG281 0.009 0 0077
HaxoHen, MOXHO 0XHAATh ¥ KAKUX-TO XMMHYECKHUX peaKiui, PAG280 0.007 0 0
CBA3aHHBIX C XMMHU3MOM 30JIKI H ITeIUIa: KaK maecrouo, 3on1a oT PAG279 0 0 0.42
HCINOJIE30BaHUs IPEBECHOTO YIVIA COAEPKHMT 10 60% KabLuA, BAB2T8 0 0,001 0
M 3TO MOXET CJIYXHTh HCTOYHHUKOM KabLMA B LILTAKe. .
A o PAG6277 0 0 0
HaJIOrHYHasA KapTHHa PYAHBIX IpuMeceit oGHapyxH-
PA6276 0.004 | 0.008 0
BaeTcA Taloke B UTake. OOpasiibl, NpoaHATH3NPOBaHHEIE HA
cnekrpomerpe Kevex 7000 (XRF-ED), moka3siBaioT mpH- PAG289 0.007 | 0.013 0
CYTCTBHE B HEKOTOPhIX M3 HHX cepebpa, CypbMBbI M CBUHLA PAG287 0 0 0

B 3HaueHHAX 6am3koro mopsaka (cp. Tabn. 4.5 u 4.2).

Meramnuyeckas Mens, cynsdun Meau (Cu,S) u oxuck Mean (Cu,O) B Bune xanens — Haubonee
4acTO BCTpEeYacMEIC BKIIIOYEHHA B mLTake ¢ ['opHoro. Pazmep ux xonebnercs oT HECKONIBKUX MHKPOH
BILIOTh 10 HECKOJIBKMX MILIMMETPOB B AHameTpe. K ApyruM, MeHee pacnpoCTpaHEHHBIM NPUMECAM
OTHOCATCS MHKPOCKOIHNYECKUE KOHKpeLMH O6apuTa, okcHaoB 6apus U THTaHa. Ty e dopMy MOryT mpH-
HMMATh OYEHb PEIKHE 31JeCh KOPITYyCKYNBl, COACpPIKAILUE XpPOM WK ke cepebpo. Bee 3TH BKIIOYEHHA
HaXOMAT MIOJIHOE COOTBETCTBHE B XMMHYECKOH KOMIIO3NLIMM MECTHBIX PYA.

MarHeTHT — UIH Xe, B 6onee 0611eM BRIpaXeHHH, OKUCh Fe™ — MpHHaanIeXXUT K ApyroMy BULY
OOBIYHBIX KOMIIOHEHTOB 1naka. OHM NMpeACTaBiIeHbl THOO0 KaK M30JMPOBaHHbIE KPHCTAILIBI, IHGO
KaK IpyIILl OCASIHMX; HO O4€Hb peIKko B GopMe AeHIPHUTOB, YTO 3aMeTHO Ha o6pasue GOR-E26
(puc. 4.3: 4). [laHHaa KapTHHa O4YEHb [TOKa3aTeNbHa, TOCKONBKY OTpaXkaeT (paKkT JOCTHXEHHA O4EHb
BBICOKOH TeMIlepaTyphI®, HO B T€4€HHE BECbMa KOPOTKOro BpeMeHH. IIpH 3TOM 0COGEHHO BaXKHO, YTO
HQJIMYHE MArHETHTA CJY)KHT OTYETIMBLIM IPU3HAKOM OKHUCIICHHOH aTMoc¢ephl B IUTaBUIBLHOM meyH,
0 YeM CBHICTENBbCTBYET TAKXKe MpHCYTCTBHE Ienadoccura mnn xxe Cu-Fe oxcuaa, popMupoBanue
KOTOPOro BO3MOXKHO JIMIIB B OKHUCJICHHOH cpene (MBI JestadoccuTa MOKHO BUAETD Ha pHc. 4.3: 1).

C onHoii cTopoHBI, BApHa6eIbHOCTh KOMITO3ULIMOHHOIO COCTAaBa PYA M IUTAKOB MO3BOIAET YTBEPIK-
Aath, 4To MeTannypru ['opHOro cosgaBsanu 3amackl pyasl, JOOBITOR HEMOCPEACTBEHHO U3 Pa3IMYHBIX
BBIPabOTOK, OKpYXaBIIMX caMo noceneHue. C Apyroi CTOPOHEI, CXOACTBO LIIAKOB MHPOKCEHOBOTO
THIA HE MO3BOJACT YCMaTPHBATh Pa3IudMi B Pa3BUTHM TEXHOJOTMM BHIMIaBKM METalyla Ha 3TOM
cenuile, HaYWHasA ¢ paHHe# ¢a3bl A BIIOTH 40 PpHHANBHOro 3Tanma win xe cyodassl B-3. Hanmnuue

$FeO mwiasuTcs npyu TeMneparype 1377°C. OnHako popMHpOBaHHE AEHAPHTOB B GOpME BIOCTUTA B LILTAKE HaYH-
Haertcs ¢ 6onee Hu3kol TeMneparypel. Marsetur (Fe;0;) miabutcea mpu 1597°C. OaHako Masio BepoATHO, YTOOH
noao6Hoii TeMneparypbl CMOIIM JOCTHYb B INaBWIBHBEIX odarax [oproro. [lo3toMy aeHaputsl Ha puc. 4.3: 4
MOTYT GRITH HHTEPNPETHPOBAHEI KaK CEACTBUE TpaHCHOPMaLMK MarHETHTa B BIOCTHT IIPH TEMIIEPATYPE OKONIO
1300°C. B nono6Ho# cHTyaLMH BIOCTHT MOT ORITH paciUiaBieH H o6pecTH 06IMK AeHAPUTOB HA 6ale H3MEHEHHA
(bOpMBI NONHIOHANBHBIX KPHUCTAILIOB.

15*
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¢asnuTa B AByX obpasuax uuiaka - GOR-E09 1 GOR-E02, cooTBeTcTBYIOIIMX OT/IOXKEHHAM da3 B-1
1 B-2 — He TOBOPHT O KAKOM-TO TEXHOJIOTMYECKOM IIporpecce, MOCKOIbKY, HanpuMep, Bce Mpo6! Gaas!
B-3 dpasnvra He conepikar.

N3yuyeHne 3T0ro BIa 1IIaKOB, IOJy4aeMbIX B pe3y/bTaTe PAMOH BBITUIABKH U3 pya 6e3 no6aBku
¢m0coB, NOKa3kIBAET, YTO OHH paclpOCTPaHEHH BeCcbMa IMPOKO. CXOQHOro THNA L1aKH 06HapYKEHbI
BO MHOTHX MECTax, [ie METAJUI0NPOM3BOACTBO AaTUPYETCS PaHHHMH IlepHoaaMH — Ha barkaeM Bocroke
(Deitnan, AGy Marap, HopuuyH-Tene), a Taioke B cTpaHax 3anagHoro CpeansemHomopss (M6epuiickuit
nonyctpos, FOro-3anannas Opanuus).

BecbMa cxomHBI THN LIAKOB MOXHO OGHapy)XHTh CpPeAM HaXOOK MeICIUIaBMIIBHH 3MOXH
xankonuta B Banu ®upnan 4 (Mopaauus), roe ucxonHoi MeaHo# pymoit Taioke CIYXHIH MEINCTHIE
necuyaHukn MectopokaeHus detinan [Hauptmann 1991; Hauptmann et. al. 1996]. Xpononoruyeckasn
JUCTaHLMA Mexay oberMH nyHkramMu — Bagu ®dupaHom n I'opHeiM — BecbMa cyuiectBeHHa (Baau
®unaH 4 1aTHPYeTCA WMPOKMM OTPEe3KoM BpeMeHu Mexay 4500 u 3100 rr. mo H.3.), omHako B 06oux
cnydasx ¢puKcupyeTcs nuaska pyn 6e3 no6aBku dunocoB. MMeercs Takxke pa3jinuMe B CaMOM Xapak-
Tepe NHpoMeTalnypruv: B lopaannyn npaxTukoBanach BRIILIABKAa MEAH € MCIIOIb30BaHMEM THIVIEH.
VY turae#t 6ninM pyuku ans 6onbiuero yqo6cTsa mpH OTIHBKE, YTO COCOGCTBOBAIO, KaK MONaraloT
uccnenonarend [Hauptmann et. al. 1996, s.4], Gonee HaxeKHOMY M3BIIEUEHHIO PACILIaBICHHON MeaH
WJIH KyTipuTa M3 Bce moay4deHHo# Macchl npoaykra. Ha [opHOM B LieHTpe MIaBHIIBHEIX JBOPOB KOM-
ruiexkcoB NeNel n 2, oTHocAmuMxcA K ¢ase B-1, coopyXalnuch OTKPHITHIE NIaBHIbHBIE MIAaT(HOPMBI
[em. oM II, c. 73-77, 98-100]. ITocnenune ObLTH OKPYKEHBI U 3aBajIieHK OrPOMHOI Maccoil 301nl
€ BIUIIOYEHUAMH MHOXECTBA KyCKOB DyZbl, LIJIAKOB M OTXOZOB MEIHOTO JIUTHA.

GOR-E09/3

)
GOR-E26/7

Y AL P

GOR-E23/5 ; : GOR-E01/5 | _g  gi02

—a— Ca0
—»— Fe0
GOR-E12/1 GOR-E27/5 —i—CuO

Puc. 4.4, Tpofinas auarpaMma COOTHOLUEHHS Pa3JHMYHBIX KOMIIOHEHTOB B 1akax M3 TOpHOro, ¢ ApeBHUX
MenennaBuieH Baagu-dunana (Mopaauus), Hcnannu n roro-soctoka @panumu: S, A — OKMCh KPEMHHSA Y aJTiO-
MuHus; f, C — okuCh Kere3a ¥ KaabLusa
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ITpouecc popmupoBanus mnakosB B Baau dugan usyyancs BecbMa J€TalbHO: TO GBI OKCH-
OUpOBaHHKIA mnak (mogo6HbIA HaiieHHOMY Ha ['OpHOM) ¢ BBICOKHM COEepXaHUEM KpEMHHA U Ma-
JIBIM — JKele3a; 30eCh JOMMHUPOBAIH (a3bl akepMaHUTa U AMONCHIA, YTO ObLIO CBA3aHO ¢ 60raTcTBOM
MarHua B HCXOJHOM Chipbe. OTMEYEHO BeChMa BBICOKOE Coiep kaHue MeH B BUIE KynpHTa (okoso 50%).
IpenmonaratoTca cienyromme yCI0BUA [UIaBKU: TeMepatrypa B npenenax 800-1200°C, cnabo Bhipa-
*EHHas BOCCTAHOBHMTEJbHaA arMocdepa, Koraa nepuoabl OKCHreHH3alMH OTPaXKaJIUCh Ha MarHETHTe
u nenagoccute [Hauptmann et al. 1996].

MenucTrie necyaHUKH COYXHIH ChIpbeM IUIA BHIIUIaBKH Meau Taioke Ha HopiuyH-Tene B Bepxo-
BbAX EBdpara yxe ¢ cepenunnl IV ThIC. 10 H.3. BocrouHoaHaTonuickuil LUIaK comepkat oOmIbHBIR
MmarHeTHt [Zwicker 1980, s. 16].

Ha HM6epuiickoM nomyocTpoBe B NEpHOAbI XaIKOIUTa H GpOH30BOrO BeKa IIUIaKH TakkKe CBUAeE-
TeJILCTBOBAIM O MPAMOM BOCCTAHOBJIEHMH MeIH M3 OKHUCIIEHHBIX PyX ¢ HCIOIb30BaHHEM IIaBIIBHBIX
Turaedt. CoBpeMeHHbIE H3BICKaHHUA NTOKA3bIBAIOT, YTO M 3TH ITUPOKCEHOBBIE LIUTAKK HMEIOT BechMa G/In3Koe
CXOOCTBO C aHAJIOrMYHbIMHU npoxaykramu ¢ l'opHoro [Rovira 2001].

Haxonen, Ha roro-soctoke @panuun 61u3 pyauukos Kabpuep (Cabriéres), mnak u3 Mezaerma-
BHJIBHH XaJIKoauTH4Yeckoro BpemeHH Pok-®enectp (Roque-Fenestre) Taxoke OTHOCHTCA K THPOKCEHOBO-
MY THIIY, COREPXKHT MHOTO MEIM H OT/IHYaeTcs MarHeTUToBo# popmaunert [Bourgarit and Mille 1997].

Bce ocHOBHBIE KOMITOHEHTHI LIUTaKOB ¢ [OPHOIO M MPOYHX YTIOMUHABLIHXCA 34€Ch PETHOHOB PHBO-
astca Ha puc. 4.4. Oce CuO orpaxaer coneprkanue Meau B nnpeaenax ot 0 1o 50%, xots B GonbIIMHCTBE
ciy4aeB uuiake ['opHoro nonanasot B uHTEpBan 1-10% CuO.

ITanoMa YckBraHo H3yynia yersipe o6pa3ua ymid, M3BJIe4eHHOro 13 1u1aka Ha lopHoM [cM. ToMm 1],
ITpunoxenue 1, c. 166—-169). OauH U3 HUX NPHHALIEkKAT TOMONIO, Bropoii — 6epe3e. Tperuit obpasen,
KaK 0Ka3aJoch, K YINII0 OTHOLIEHHA He MMel — To ObU1 Kycouek kocTH. HakoHell, mopoay ueTBepToro
BepM(ULHPOBaTh He yaanock. M3 3THX UCCIeN0BaHMH BEITEKAET, YTO MeTALTypri Ha [OpHOM HCMOB-
30BaJTH B Ka4€CTBE TOILTHBAa MECTHYIO JIPEBECHHY, IIPEXJe BCEro TONomb U 6epesy.

4.3. Meab

ITo Bceit BEpOATHOCTH, METAJLT BHIMUIABIIAIM B O4arax BEChbMa NMPOCTOH KOHCTPYKLHH, KAK 3TO
BHIHO H3 PacKOMaHHbIX cOOpyxeHHH B koMIuiekcax NeNel-3. He Gbinio HaiiieHo ¥ kepaMH4eCKHX Comeln;
KX OTCYTCTBME, MOXET ObITh, CI€AYET OOBACHAT HCIIOJIB30BAHUEM E€CTECTBEHHOrO AYThs, MOCKOIBKY
BETpHI NOCTOAHHKI Ha XoaMme ['opHoro.

W3 aHanm3a nu1akoB MOXKHO 3aKJTIOYHTB, YTO TeMINepaTypa IU1aBKU eaBa nu gocrurana 1200°C,
HO cKopee Bcero, Konebanack oxono 1100°C. Borarsie KynpuToM 00pasiibl AeMOHCTPHPYIOT ACHAPUTHYIO
CTpYKTYpY (pHc. 4.2: 5), ¥ mocKonbKy KynpHT 1aButca npu 1080°C, coBepileHHO ACHO, YTO YAaBalIOCh
Jocturars 6osee BRICOKO# TeMnepaTypsl. OIHaKo, TOCKOJIBKY TAKHE TeMIIepaTyphl O6bUTH HEAOCTaTOYHO
BBICOKH JUIA paciUIaBlieHHA LITaKoB, MEAHbIE KaIUTH BA3JIHM B IIUTaKoBoii Macce. [lpyruM ¢akropoM, cro-
co6CcTBOBABLIMM TaKO# CTPYKTYpe 1ll1aKka, 65110 HU3KOE Coep)KaHhe OKCHa XKese3a, YTO B COYeTaHHH
C OKCHJIOM KaJIbLIMA BeNo K GOPMHUPOBaHHMIO MHPOKCEHA WK e HHBIX TMPOKCEHOMIHBIX MaTepHaloBs,
HO He ¢asuTa (HAIOMHHM, 4TO MMOCNEAHU KOMIIOHEHT, KOTOPbIi IPUBOIILT K NOHHKEHHIO TOYKH I171aB-~
JIeHUA [U1aKa, oOHapyXeH JHLIb B ABYX LILTaKOBBIX oOpa3uax).

[MpuHUMNHANBHEIA XOA XMMHYECKUX PEakuMii BO BpeMs IUIaBKH 3aKIHOYAJICA B TOM, YTO MEPBO-
HayalbHO MaJaXMT U a3ypuT IpH HU3KOH TeMmepaType TpaHC(GHOPMHUPOBAIMCEH B KyNPHT, a 3aTeM Yyxe
KYNpHT NEPeXoqui B METALTHYECKY10 cTanuio. [Ipouyne HHTepecHBIe I HAILUX U3BICKAHUHA peakuuu
6ymyT onucaHRI MOCTE aHATH3a BKIIOYEHHUIA B [ITAKOBBIE MaccHl (Tabu. 4.6).

MenHsle KarH, OTINYaBIIHECH CAaMBIMH Pa3sHOOOpa3HBIMH OpPMaMH M pasMepaMH, ABIAIOTCA
OOBIYHBIM BHAOM BKJIIOUEHHMIt B LITaKax. DNEeMEHTAPHbIA COCTAB METAaJ1a STHX KamleNnb yKa3klBaeT
MIOYTH BCeraa Ha XMMHYECKH YHCTYIO Meflb, XOTA AOBOJBHO 4acTO C MPHMECHIO Xkele3a (K NpHMEpY,
10 2,5% Fe B o6pa3ue GOR E25/3) u, xoHeYHO, TOYTH Bce — 0COOEHHO KPYMHbIE — C BIJIIOYEHHUAMH
OKHCH MeIH M cyabduaa.
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. GOR-M31/1

OkV 50  400x iSE 100 M8
- G g 2

GOR-M31/2.

0.02 mm

Puc. 4.5. Kycouek 1uaka ¢ MEJIKUMH BIUTIOYEHUAMH MeTaLIMueckoi Meau (/). MUKpocTpyKTyphl o6pa3ioB pa3-
JIMYHBIX MEAHBIX M3aenuii: 2 — HakoHedHUK cTpensl GOR-M4(2); 3 — cnuTok; 4, 5 — HakoneuHuk ctpenst GOR-M31;
6 — muno (3, 4 — nuHdbl He MPOTPaRiIeHs; 2, 5, 6 — WAN(EI MPOTPaRAEHBI XJIIOPHAOM Xele3a U THAPOXJIOPHIOM
B BOJHOM pacTBOpE)

1 6—7(”
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Hannune meaxoro cynbduaa B Meau (Cu,S) xapaxrepHo i MeTamia ¢ ['opHoro, 1 310 HecMOTpsA
Ha TO, 9T0 (hpaKums STOro KOMIOHEHTa B KAPraJIMHCKUX pyJax Majo xapakTepHa. OIHaKo NPHCYTCTBHE
6apuTa B MECTHBIX MEAMCTHIX NMEeCYaHMKaX, HECOMHEHHO, CIOCOOCTBYET (JOPMHPOBaHHIO YKa3aHHOIO
KoMIoHeHTa. CriocOGHOCTh B3aMMOZEHCTBHA MEAH H CEPbl BECbMa BHICOKA, CYILIECTBEHHO OOBILE, YeM,
K MpHMepY, ¢ kucaopogoM. MIMEHHO noaToMy cepa, BCTymas B peakLMIO C MEIbIO HJIH KyNPUTOM, 06-
pasyer XapakTepHble «odkm» (pHuc. 4.3: 5) wiu xe «060n0YKku-onpaBku» cynbduaa meau (puc. 4.3: 6).
Bce 310 ABIIOCH CIIEACTBHEM XHUMHKO-MHUHEPATIOrHYECKOTO COCTaBa Py HapALy C XapaKTepoM Nnpotecca
BBIIUIaBKH MeM Ha [opHOM.

KoHeuHsl1ii NpoyKT NEpBUYHBIX CTaAMH IL1aBKH PYAbl OCTAETCA /11 HAC HE BNOJHE ACHBIM. O1HaKo,
OYEBHIHO, YTO MBI CTAJIKUBAEMCS C BEChMa NPOCTOi Npoueaypoi BhIJEICHHA METaLla U3 LIIAKOBOH
MaccChl, HO IIPH 3TOM Ka4€CTBO CaMOM MeIN OKa3bIBaeTCA JOCTaTOYHO NpuemiieMbiM. Hanbonee BeposTHOH
SIBJSIETCA TMIIOTE3a, YTO OCHOBHAA YaCTh MEIM B BUJIE KalleJlb 1 JKEJIBAKOB OCTaBanach B INIAKOBOH Macce
(puc. 4.5: 1), 1 3TOT MeTaIT HEOOXOAMMO OBIIIO M3BJIECKATh M3 LIJIAKOBBIX JIETICIIEK. ApX€0J0ruyeckue
MarepHalibl COIEPIKAT OIPOMHYIO MacCy 3THX Pa3JIMYHBIX 110 CBOEH BENHMYMHE Karesb (CM. INaBy 2,
puc. 2.18). HexoTopsie U3 TaKHX MaTepUaioB ObLLIH IIPOAHATTM3UPOBAHbI M ONIPEAETICHHUA HX XHMHYECKO-
TO COCTaBa npezAcTaBieHsl B Tabn. 4.7. Hanbonee 3aMeTHH npuMecH xenesa (10 0,4%) M cepbl B BHIE
BitroueHuit Cu,S. Onnn u3 o6pasuos (GOR-M28/1) cogepxuT Taloke IpuMech cepedpa.

TaGanua 4.7. [orykonuyecTBeHHbINH aHAMH3 MeIHBIX Kanens M xenpakoB (SEM, Bec B %)

®a3za| Ne aHanuaa Mpenmer WUccnen. ctpyktypa| O S Fe Cu Ag Ba
B-1 | GOR-M02 Copper nodule Bulk analysis 0| 05| 02| 993 0] 0
B-1 | GOR-M04(1) | Copper nodule Bulk analysis 0| 0.03 | 012 | 99.7 0 0
B-1 | GOR-M04(2) | Copper lump Bulk analysis 0 0.2 0.2 | 996 0 0
B-2 | GOR-E04/1(1)| Cu sulphide nodule | Bulk analysis 0 |12.68 0 87.32 0] 0]
B-2 | GOR-E04/1(2)| Cu sulphide nodule | Bulk analysis 0| 178 | 0.21 | 814 0| 0.57
B-2 | GOR-E04/2(2)| Cu sulphide nodule| Copper inclusion 0 0 0| 99.7 0] 0.31
B-3 | GOR-™M27 Copper nodule Bulk analysis 0 0 04 | 99.6 0 0
B-3 | GOR-M28/1 Copper nodule Ag inclusion 0 0| 0.47 |81.58 |17.95 0
B-3 | GOR-M28/2 Copper nodule Cuprite inclusion 1.3 0| 0.47 | 88.2 0 0
B-3 | GOR-M28/3 Copper nodule Cuprite inclusion 11.2 0| 02| 886 0 0
B-3 | GOR-M28/4 Copper nodule Bulk analysis 0 0 04 ( 996 0] 0
B-3 | GOR-M29 Copper nodule Bulk analysis 0 0 | 0.44 |99.56 0 0
B-3 | GOR-M30 Copper nodule Bulk analysis 0] 0| 0.29 |99.71 0 0
B-3 | GOR-E17/1 Cu sulphide nodule | Copper inclusion 0 0 0| 100 0 0
B-3 | GOR-E17/2 Cu sulphide nodule | Bulk analysis 0 17 0 83 0 0]

MMuKpoCTpYKTYpa MEAHBIX JKEJIBAKOB, H3BIICYEHHBIX M3 IUIAKOBOH MacChl, COOTBETCTBYET MEUICHHO
ocTthiBaBuieMy MeTaiLty. ©opMa 3epeH Mean 06bIYHO 61M3Ka TOJIMTOHANBHOM C TEHAEHLMEH K TEKCaroHy,
a pa3JIH4HBIe IPUMECH KOHLEHTPHPYIOTCA B TAKMX Cly4asAXx Ha rpaHuuax 3epeH. [IpuMep aToro MoxHo
BUAeTh Ha puc. 4.5: 2. CTpykTypa MenHoro obpasia noka3bIBaeT 3[ECh, YTO I1€4b MEJJIEHHO OCThIBala
BIUIOTE [IO «KOMHATHOW» TEMIIEPATYPhI, H 3TO ABUIIOCH (PHHAIOM II1aBHIBHOTO HpoLecca.

ITo Bceit BEpOATHOCTH, IITAKOBHIE JIETIEIIKH APOOHITUCH C LIENBI0 U3BJICYEHHA BCEX MEIHBIX Kamellb
U xaneko3nHa. [lono6Han npouenypa 6bl1a AOKyMEHTHPOBaHA TAKOKE M B MHBIX PETHOHAX, I I1aBHJIb-
HbIE MpOLECCH NPUBOAWIH K (OpMHpPOBaHHIO Gorathix Meapio nuiakoB [Hauptmann et al. 1996, p. 7;
Gémez Ramos 1999, p. 76]. KameHHble opyaus, BNOJHE BEPOATHO CIYXKHBIIHE s ApobGneHus
IIJIaKOBBIX Jieneumek, ObuIM HalAeHbl B KyJIbTYPHOM cioe.[opHoro. Bnpouem, OHH MOIIIH CIy)KHTh
TaKXe U 1A IpoOIeHHA MEIHBIX MHHEPaIoB (CcM. rasy 6). Ctayo ObITh, €CJTH LIJIAKH NOABEPTajnucCh
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Ipo6IeHNIo, 3TO MOXKET YIOBJIETBOPUTENBEHO OOBSACHUTD OTCYTCTBHE €ro GonbInx Macc Ha [OpHOM,
€ BBICOKHH YPOBEHb METALTYPrHYeCKOil aKTUBHOCTH He BbI3bIBaeT COMHEHHUH. 11InakoBas nbUIb M MO-
POLIOK MOTITH OBITH pa3BesiHbl BETPAMH, CTOJIb CHJIBHBIMH Ha 3THX XOJIMax, MM60 ObITh YHECEHHBIMH
BOIO# OMKHEH pedkH YcorKa, eciH 31eCh NPaKTHKOBAJIH MPOMBIBKY pa3apo6ieHHOro NpoayKTa s
H3BJICYECHHUA U3 3TOI Macchl MEOHBIX Kalejb M JKEIBAaKOB.

Heb6onpiune nopuuy 4epHOBOH MEAM HOMKHBI OBLTH NEPEIUIaBIATHCA B TUMIAX, H TOTIa METal-
Jypry Mony4yaid IJIOCKHE WM )K€ JIMH30BHUAHbIE B CEYCHHH CIHTKH Mean. Heckonbko ¢parmMeHTOB
MoJOOHEIX CIMTKOB ObLTH OOHapy»eHBl Ha ['opHOM (rmaBa 2, puc.2.17). [Iea Takux o6pa3ua 6bL1u npo-
aHanu3upoBaHsl (Tabn. 4.8), M B HX MeTalUle cooepkKaHNe Kelie3a 0Ka3anoch 3aMeTHO foiiee HU3KMM,
HeXeIu B XKelBaKax «Iep-

BUYHOM», UIH ke «4epHO- TaGunua 4.8. [TomyxomnuecTBeHHbIH aHamu3 MenHbIx cnutkoB (SEM, Bec B %%)
BO», MEIN U3 HIIAKOBBIX

nenemek. CnenoBaTenbHoO, ®a3a | Ne aHanu3aa WUccneposannan (o) S Fe Cu Ba
3TOT NpolecC NeperiaBKu CTpyRTypa -

p p B-1 | GOR-M17 | Bulk analysis 0006 01998 o0
Bell TAIOKe W K PaQHHKPO- B-3 | GOR-M09 Bulk analysi 0.76 | 0.98 | 0.14 | 97.6 | 0.53
BaHMI0 Meau. Kak ussecr- - . = a.na ysis - . : . -
HO, PaCTBOPMMOCTb Xele3a B-3 | GOR-M09/1| Inclusion 124 | 154 | 0.19 | 82.7 | 0.55
B MeIH BEChbMa HEBEIHKA. B-3 | GOR-M09/2 | Inclusion 1.04 | 152 | 0.07 | 83.2 | 05
Bosee TOro, CylIeCTBEHHO B-3 | GOR-M09/3| Inclusion 31| 81| 0.1 884 |0.27

Gonpmas 4yacte xKenesa

HEPEXOAUT B Meb HE B BHJAE METANIMYECKOTO JKele3a, HO HENOCPEACTBEHHO M3 LIVIaKa B KaueCTBe
Maraeruta [Hauptmann 1991, p. 404]. K npumepy, 3T0O 3aMETHO Ha 3€pHaX METAUIMYECKOH MEaH,
OKpY)XCHHOI MarHeTUTOM (pHC. 4.3: 4). Bo BpeMs MIaBKM MEIH B THIIIE, B OKUCIEHHOH aTMocdepe,
TIPUMECH XKeJIe3a BBITECHAOTCA M BCILIBIBAIOT Ha MOBEPXHOCTH XKUAKOH MEAH. DTO BOIMOXKHO NPH
BoICOKOUM TeMnepatype (oxono 1100°C), xorna obpasyercs nenadoCcCcHT, a Ha CTEHKaX THIVIA BBIPACTACT
BaJIMK [IMHAHOM OILIJIAKOBKH.

Onun u3 cautkoB (06pasen GOR-M09) conepxan okono 1% cepsl B BUIE cyab(puaa, 1 MHKpO-
CTPYKTYpa 3TOTO CJINTKAa OTHOCHJIACH K pa3pAdy THINYHBEIX (puc. 4.5: 3). 3epHa MeTALTHYECKOR Meau
ObUTH OKpY)KEHbI KPYNHBIMH 000COONIEHHBIMH «ILIapaMW» METHOro cyabduna (Ha ¢ororpaduu oHU
OTIMYAIOTCA CEPHIM LIBETOM), B TO BpEMS KaK MEJIKHE «IIApHKH» Cynbpuaa 6buM paccesHbl BHYTpH.
Menubiii cynedun ornudaercsa ciaboil cnoco6HOCTBIO PACTBOPEHHUA B MEAM, KaK B €€ JKHIKOM,
TaK ¥ B TBEPIOM cocTosiHusAX. CleoBaTeNsHO, NpU TeMmeparype okono 1100°C 3aTBepaesiuye KarliH
MeJHOro Cynb¢pHaa ocefald B BaHHE JKUAKONH MeOH U pPacCEeHBAIHCH OKOJO HaYMHABIINX (OPMHPO-
BaTBbCA KPUCTAJUIOB MeTAJUINYecKoil Meau. [Ipu temneparype npubnusnrensuo 1083°C umena mecto
TIEpPHTEKTHYECKasA peaKiys, Koraa cogepxauii oxono 0,77% cepsl KHIKHIA OCTaTOK OTBepACBAlL. ITO
M ABJSUIOCH OCHOBHOM MPHYMHOMN HACBHILIEHHA KPUCTAIUIOB METAJUIMYECKOH MEeIU MEJTBIailuIuMHU BKIIIO-
YEHHUAMH CYNb(HUIAHBIX [IAPHKOB.

OxucrneHne MeAHOTO CyabhHaa 10 COCTOAHUA METANIMYECKOH MEAH HE ABAIOCH KOMILUIEKCHBIM
npoueccoM, 4To npoaeMoHcTpuposai V. Lipukep ¢ coasropamu [Zwicker et al. 1981, p. 137-138] Ha
npuMepe NpoBeeHHbIX B CapaMHUM SKCIIEPUMEHTAIBHBIX IJIaBOK.

[ToBeneHue ITHX HIEMEHTOB U COEAMHEHHUIA B CYLLIECTBEHHOI MEpE 3aBUCHT OT XapaKTepa MoCTy-
IUIEHUA BO3yXa U JUTHTEILHOCTH CAMOT0 NPOLIECCa IU1aBKH . MHKPOCTPYKTYPHI LIUTaKa M METAJUTHYECKHX
Karenb, oMy4eHHbIX Ha [OpHOM B pe3ynbTaTe NpOBeICHHBIX TaM 3KCIIEPUMEHTOB, YPE3BHIYAHHO CXOAHBI
C TEMH, YTO M3BJIEYCHB] U3 KYJIBTYPHOTO CI0s ApeBHEro nocenka. [103ToMy BKIIOYEHUA METHOTO Cyib-
¢duaa, nomyyeHHbIE B IUIABIIBHBIX TIE€YKaX, HE HCYE3IH U3 PacCTBOpa BO BPEMA COBMECTHOI, BTOPHYHOI

"Ha l'opHOM GbLIH IIPOBEAEHBI HEKOTOPBIE IKCIIEPUMEHTHI 110 BHIUIABKE MeIH U ¢e padhuHUpoBaHUi0. YacTHYHO
OHH YK€ OXapaKTepH30BaHB! B CTaThe aBTOpa HacTosueil rmapbl [Rovira 1999], Ho NONHOCTBIO MX IUIAHMPYETCA
13nath 0co6o. OnHako 6bL10 6Bl UHTEPECHO OTMETHTH YXKE HBIHE, YTO OKHUCIICHHE Cynbduaa MEAH MOLIO ObITh
NpoBeIEHO Ha MPAKTHKE.

16*
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0.7 mm

0.02 mm

0.02 mm

0.02 mm

PHuc. 4.6. MukpocTpyKTyps! 00pa3siioB pa3IH4HBIX MEIHBIX H3ENHM:

1 — mimno GOR-M35; 2 - mnockuit crepxens GOR-M34; 3 — nnactuna GOR-M36; 4 — nakoneunnk GOR-M16;
5 — cexay GOR-M19; 6 — cexau GOR-M23 (Bce uuu¢sl NPOTPaBAEHBl XJIOPHIOM XKENE3a U THAPOXIOPHUAOM
B BOJAHOM DacTBOpE)



4.4. Merajymudeckue u3nenns 127

I1aBKH MEJHBIX XKENBAaKOB M Kalellb, HO HaXOOWINCh BMECTE B 3TOM paciuiase. [opsamuit apeBecHsIit
yTOllb, YTO OOBIKHOBEHHO YKDPBIBAJI IUTABHIIBHBIN THrelb, CO31aBaN NOAXOAAIIHE XHMHYECKHE YCIIOBUA
JULsl peakunil mpeo6paszoBaHys 60raTeix CyaspHIOB MEAH B METAJLI ITyTEM OKHCIICHHA.

CnenoBatenbHo, THIIHYHAA U BBIILIaBJIeHHas Ha [OpHOM Meab CONEPIKUT OYEHb YacTO NMPHMECH
xerne3a ¥ cepbl (Tabu. 4.7). [lpouecc paduHrpoBaHMs MeaM TOBEILIAET CTENEHb €€ XHMHYECKOH YHCTO-
TBl. COBEpIIEHHO He (PHKCHPOBAITNUCH MIPUMECH MBIIIBAKA U CypbMBI; H3DEIKa yIaBajoCch 0OHApY)KHTh
4pe3BbLIYaHO MaJible KOHLIEHTPALMK cepebpa 1 CBHHUA.

4.4. MeTannuyeckue nsaenuna

IIpon3BoaCTBO METAUITHYECKUX M3aennid Ha [OpHOM XapaKTepH3yeT LIeJIOCTHBIH MeTaLTypruye-
CKHil IMKJI CPyOHO# KyNbTypHO-HCTOPHYECKOH O6GUIHOCTH. MHOXECTBO JIMTEHHBIX (OPM AJIA OTIIHBKH
CaMbIX pa3HOOOpa3HEIX U3AeHi (CM. IIaBy 5), 0GHapyKeHHBIX NIPH PacKonkax ['opHoro, 6LUI0 H3roToB-
JIEHO U3 MECTHOTO ITECYaHNKA U MEPreis MyTeM BhIpE3aHUsi HETaTUBOB M3/ICIIMH Ha OHOM WM XKe BYX
CTBOPKaX 3aroTOBJIEHHBIX KaMEHHBIX GpyckoB. IIpu 3ToM He 6BUIO0 OOHApy)KEHO HH OOHOMH JMTEHHOM
¢GopMBI ¢ KaHaIaMH U1 OTBOZA ra30B Ha IJIOCKOCTH CTBOPOK. Takke Ype3BbIYaiHO OOHIIBHBI Clie/ibl
OTXOI0B METaJI006paboTKH B BUAE 06pe3koB H 00pyOKOB METAJUTHYECKHX CIIUTKOB, IPYTKOB, CIUIECKOB
OCTaTOYHOH MEIH C JUTHHKOB GOpM U T.II. Bce 3TH HaxoaKH OTIIMYAIOTCS XOPOILEeil COXPaHHOCTBIO H CO-
OTHOCATCH TOJIBKO C KYJIETYPHBIM CIIOEM cenuina. 3 Beeit KOJIEKIHNHY 0TX00B METAIUI000paboTKH ObLI10
otobpaHo 36 06pa3LoB, KOTOphIe MOABEPINIHCL XMMHYECKOMY H CTPYKTYPHOMY aHaJin3am (Tabi. 4.9).

4.4.1. Cy6dasza B-1

Bmynvuamotii nakoneunux cmpenvt (GOR-M16; puc. 2.6: 2). Meramn npeacrabiser co6oii 6uHap-
HYI0 OJIOBAHHYI0 OpoH3y: Cu— 87,2%; Sn — 12,6%; Fe - 0,1% (anamm3 GOR-M16). Meraiutorpaduyeckuii
aHasM3 Kpas rnepa nokasall, YTo MeTaJll IepBOHaYaIbHO ObL11 OTKOBaH BXOJIOHYIO a 3aTEM OTOXOKEH, UTO
OTYETIMBO 3aMETHO MO ABOHMKaM 3epeH MeTtayuia. CepuH napa/UIe/IbHBIX IMHAH-CABHIOB BAOJb 3THX
3€pEH NOKa3bIBAET, 4TO (PMHAIBHOM onepaliHeii ABHIach X0I0AHas KOBKa (pHc. 4.6: 4). 3aMeTHbI MeTIKue
BKJTIOUEHHS NIPEANONOXKUTENBHO MeAHOM okucH. bpoH3a He coaepixalla BKIIOYEHHH cynb¢uaa; BOT 1o-
4EMY 3T0 0OCTOATENBCTBO, @ TAKXKE BHICOKOE COIAEP)KaHHE OJIOBA B CIIaBE MO3BONSAET YTBEPHKAATh, YTO
HaKOHEYHHK CTPeJIbl He MOXKET ObITh CBA3aH C MECTHBIM MPOU3BOICTBOM. Boobie xe naHHb1i 00BexT
NpeacTaBisieT cO00H NPEKpacHO COXpPaHMBILEECH W3/IENUE C 3alI0JIMPOBAHHON NMOBEpXHOCTHIO. BecbMa
CXOZIEH C APYTMM IPOaHATH3NPOBaHHLIM 3ech HakoHeuHHkoM GOR-M31 (daza B-3).

Manenvkoe wuuno (GOR-M3S; puc. 2.10: 8). O6pa3ew a1s aHAIHM32a B3AT C TOJICTOIO KOHUA OPYIus.
Mertan sBiseT coboit GrHapHBIH cIUIaB 010BIHHOM 6poH3bl: Cu — 95,6%; Sn — 3,95%, a Taoke Fe —0,47%.
Ckopee Bcero, 3To NPOAYKT, HE UMEIOLIHH CBA3M ¢ MeTal1000paboTkoii [opHOro, MOCKONBEKY MEAHOIO
cynbduaa B 3TOM cruiase He oOHapyxeHo. OIHaKO AaHHBIA apryMEeHT 3BYy4YHT HE BIOJIHE yOeAHTENbHO,
NocKkonbKy pad¥HHPOBaHKE MEAH MOTIIO OBITH MPOBEJEHO Ha 3TOM CENHIIE.

[Ipn MaoM yBETHYEHUH MOXKHO BHJETH XapaKTEPHYIO CETKY, IOKPBIBAIOLIYIO BCKO MHKPOCTPYK-
TYPY M YKa3bIBaloLLYIO Ha TO, YTO NIEpBOHAYaNbHO 3aroToBKa Oblna oTauTa (puc. 4.6: 14). OaHako npu
60/BLIOM YBETHYEHHH MOXXHO YCTAHOBHTD TAKIKE, YTO MOC/IEAYIOIIAsA XOJI0AHasA KOBKa COPOBOXANach
371eCh IPOMEIKYTOUHBIM OTXKUIOM (pHc. 4.6: I B). Ycnosua TepMoo6paboTku He ObUTH YIOBIETBOPUTEb-
HBIMH JJI TOMOT€HH3aLMH M PEKPHCTAJUIN3ALNH CIUIaBa. 3aMETHB! «ABOHHHMKH» M M3JIOMbI THHHN KX
cowleHeHHsa. KpoMme Toro oTMeueHO MHOKECTBO MENKHMX TOYEK MEJHOIO OKCHIA, HO HUKAKHX CIIENOB
cynbdHIa Npy 3ToM Ha uuTHde He 3apHUKCUPOBaHO (TOcaeAHee TOATBEPHKAAET THIOTE3y 00 HHOPOIHOM
quis [opHOTO XapakTepe 3TOro cIuiaBa M, MOXeT ObITh, CAMOTO H3JEIIHs).

Dpazmenm cexaua (GOR-M23; puc. 2.8: 2). O6pazen B34t 6113 KPIoka-pyKOsTH, € KOHIIa 0610MaH-
Ho# 4acty ne3sua. CoctaB Meranna: Cu — 99,7%; Fe — 0,11%; S — 0,1%. Xopoiio 3aMeTHEI BKIHOYCHHSA
cyabuaa, BHAHMO, BIEpEMEXKKY B OKHChIO Meu (anann3 GOR-M23/1). Mukpoctpykrypa 06HapyXHBaeT
TEPMAIBHYIO PEKPHCTAUIN3ALMIO 3€pEH, NeOPMHUPOBAHHYIO XOIOAHON KOBKOH (pHc. 4.6: 7). JIBOHHUKH
NIOKa3bIBaloT, YTO [IEPBOHAYAIBHO HarPeThIid MeTaJul KoBaJlca ke BxonoaHyo. 1o Bceit BeposaTHOCTH, Hc-
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XoHai MeHaA OoBaHKa MMOABEpraach LENoi CEpUH TaKMX YepeayIOIMXCA HarpeBaHui U aedopManuii
BXOJIOZIHYIO; 3aBEPIIIIACH XKe 3Ta CepUsi PUHAIBHOI J1erKoi IPOKOBKOH.

@pazmenm naacmunsl (GOR-M36; puc. 2.15: 10). O6paseu B3AT ¢ OIHOTO U3 yIiIoB. KoMmosuims
merama: Cu—98,2%, Pb - 1,26%, Fe— 0,17% (anann3z GOR-M36/4). MeTtaswut Taioke COREpKUT paccesH-
HbI€ BIJTIOYEHHA MEIHOTO CYJIb(dUIa, OMHAKO CPEIHEE COACPIKAHHE CEPHI 3AESCH HCKIIIOYHUTEIBHO HU3KOE,
YTO XapaKTePHO JUIA Menu U3 cnoes [ opHoro. Muxpoctpykrypa moka3seisaet (puc. 4.6: 3), 4To xomoaHas
[IPOKOBKa Yepea0BaIach C OTXKHIOM. 3epHa METa/lIa H BKpAIICHUA CyNb(HI0B OpUEHTHPOBAHBI B OTHOM
HanpasiieHHH. [ paHuIip! 3epeH Meau 0OHapyKMBAKOT JIETKHE HCKaXEHHA, YTO O3Ha4aeT cnalylo cTeneHs
XONOIHOH AeOpMaIMH MOCHE 3aBEPIIAIOIIETO OTXKHUIa. [100yIbl CBHHIIA B BUAE BKIKOYEHHH YEPHOTO
L[BETa 3aMETHHI B LIEHTPe MUKPOCTPYKTYypH! (puc. 4.6: 3). [IpucyTcTBHE CBMHIA B KapraJMHCKOH MeIH
¢ I'opHOro BO3MOXHO, XOTA M BCTpEYaeTcsa BeCbMa pelko (cM. Tabm. 4.2 n 4.5).

Hebonvwon nowe (GOR-M20; puc. 2.7: 13). Xumuueckuit coctae metamwia: Cu — 99,9%;
Fe — 0,05%. Merauorpaguueckuii aHamu3 He IPOBOIMICA.

Cmepaucensr (GOR-M25). Xumuuecknit cocras Meraniaa: Cu — 99,9%; Fe — 0,13%.
Merannorpaduyeckuii aHaJTNU3 TAKOKE HE MPOBOIUIICA.

Omxod obpabomrxu memanrnra (GOR-M12) B Buae o6py6neHHOro Kycouka MEIHOIO CTEPXKHA.
OnemeHnTapHbiii coctaB Metaimuia: Cu — 99,6%; Fe — 0,3%; S — 0,1%. Merautorpaduyeckuii aHann3 He
HPOBOIIICA, OJHAKO COBEPILEHHO ACHO, YTO 3TOT MECTHBIA METAJL BRINIABJIEH H3 KapPraJTMHCKOI pyab.

4.4.2. Cy6da3za B-2

@pazmenm nesgua cexaua (GOR-M19; puc. 2.8: 8). Cocras meramna: Cu — 99,9%; Fe — 0,07%.
Jns Metasutorpagpuyeckoro aHanM3a 6pL1a MOArOTOBIIEHA H 3aNI0TUPOBaHa 60JIbILIasA IUI0CKOCTH NONEpey-
HOro paspesa je3BHs opyausa. CTpyKkTypa MeTajlla COBEpLIEHHO TOMOr€HHa; OHa 03HaYaeT, YTO METaJLI
noaBseprajcs OTXKHIY HIIH XK€ O4EHb MEUVICHHOMY OXJIAXACHHIO MOCe OTIAMBKH (puc. 4.6: 5). Meramn
3arpA3HEH MHOTOYHCJICHHBIMH IIUIAKOBBIMH BKTIOYEHHUAMH. HacKoNBKO MOXHO CyANTh, HE OTMEYAIOCh
3aMeTHOH MeXaHH4ecKkol AedopMallu MCCIIEe0BAHHOIO KycKa, TO €CTh CEKa4 He MOJBEPrajics HU Mpo-
KOBKE B IPOLIECCE €r0 U3roTOBJIEHHA, HH 00paboTke (Ioape3ke) ero Kpacs, YTO BbI3BIBAET HEKOTOPOE
yAHBIICHHE.

TI'éo30ux wiu nyncon (GOR-M22; puc. 2.11: 4), oTnM4aBmHiiCA YeTBIPEXTPAHHBIM CEYEHUEM
H npiankoit. Cocras Metamia: Cu — 99,6%; Fe — 0,04%; Ba — 0,4%. TunnyHas ounlieHHAd Medb, CBA-
3aHHas ¢ MPOM3BOACTBOM Ha [opHOM. MeTtajutorpaguyeckuit aHann3 npoBeeH He ObLT; 0AHAKO clebl
NPOKOBKH OTYETIIHBO 3aMETHBI HEBOOPYKEHHBIM I71a30M.

4.4.3. Cy6djasa B-3

Bmyneuamotii naxorneunux cmpenst (GOR-M31; puc. 2.6: 1). Obpasen Luif aHATMTUYECKHX HC-
CeOBaHMI B3AT C BTybYaToH YyacTu u3genus. Cocras Meranna: Cu — 94,8%; Sn — 4,08%; Pb — 0,66%;
Fe - 0,45% (ananu3 GOR-M31/7). Kak 66110 moKa3aHo BbIllle, NOAOOHBII CIUIaB HE MOXKET OTHOCHTHCA
K MECTHOMY ITPOM3BOACTBY; 3TO U3E/IHE IEMOHCTPUPYET KOHTAKTHI C TEMH YaaJleHHBIMH oT Kapranos 06-
JIACTAMH, re 6LU10 0OBIYHBIM IPOU3BOACTBO ONOBAHHBIX 6poH3. MeTan He 0OHapyXMBaeT 3HAYUTELHBIX
BKJIIQUEHHI MEAHOTO Cynb¢uaa, HO BIIOJIHE OYEBHAHA CErperalis KOMIOHEHTOB, CONEPXKAIUX ONI0OBO
¥ cBuHel (puc. 4.5: 4). INocneaHee XOpoio 3aMETHO HA CTPYKType 3TOi OpPOH3EL, T/ 3Ta Cerperauus
00oraleHHbIX CBUHIIOM y4acTKOB (Oenblil nBeT Ha nmoie manda) npeacTabicHa BIOJIHE OTYETIHUBO
(cM. Taroke aHanM3kI B Tabn. 4.9).

Mertamnorpagpnueckoe uccienopanue npu 200-kparHom yBenndeHHH (puc. 4.5: 5A) mo3BosseT
YTBEPHIATh, YTO BTYIKY (POPMOBAIM BXOJNIOAHYIO. MeTamyeckie KpHCTAILIBI TOJTMTOHANBHOM ¢op-
MBI M XapaKTepHBIE «JBORHUKH» O4YEHBb XOPOLIO 3aMETHBI NPH GONBLIOM yBenndeHnH (puc. 4.5: 5B).
Mopdomorus «3epen» BecbMa GecriopAanodHa, U 3TO 3HAYHT, YTO TEPMHYECKHE YCIIOBUA NPH (POpMOBKE
BTY/IKH HAKOHEYHHKA CTpenbl He ObUIM BroNHE OJIaronmpHATHBIMU AN PaBHOBECHOH PEKPUCTAILIM3a-
1uu, PaspymmeHHsie 3epHa CBHHIA (IOKa3aHbBI CTPEIKAMH) YKa3bIBAIOT Ha TO, YTQ M3MEHEHUE TONLIUHBI
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Pue. 4.7. MukpocTpyKTypbl 06pa3LoB pa3IM4YHbIX MeaHbIX u3genanii: [ — cekad GOR-MOS; 2 — Hox GOR-MO6;
3 — mnactuka GOR-MO07; 4 — crepaxens GOR-MO8; 5 — kprouok GOR-M13/1 (Bce nutudsl npoTpaBieHbl XJI0pH-
JIOM KeJle3a M TMAPOXJIOPHIOM B BOXHOM PacTBODE)
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Puc. 4.8. MuxpocTpyKTyps! 06pasiioB pa3THYHbIX
MEIHBIX H3/IEJIHIA:

1 — kpiok-npokonka GOR-M13(2);

2 — cexau GOR-M18;

, 3 — obnomok kaitna GOR-M26 (Bce mnudsl npo-
g0z mny, : : » TPaBJICHB! XJIOPUIOM XKEJIE3a M THAPOXIOPHUIOM
B BOJHOM pacTBOpE)

MeTaina, gocturasuee 50%, 65U10 MPOBEAEHO JIOKAIbHON KOBKOH. Bee 3T0 mo3BonseT npeanonoxnTh,
4TO 3ar'OTOBKA HAaKOHEYHHKA CTpelnbl ObIa OTINTA B ABYyCTBOpYaTOH (opme, rae MeTawn Ais BTYIKH
npeAcTaBLn coboit TpeyronbHylo mnactuHy. Cnenyromas craaus o6paboTki KOCHYIach B OCHOBHOM
KpEemne)XHOH (ThUTbHOMH ) YaCTH CTpebl, CHOPMOBaHHOM XOIIOAHOM KOBKOM B BUEe KOHHYECKOH TpyOuaToi
BTYJKH. Takke XONOAHON IPOKOBKE — IJIA NMpHAaHUA Oonblueil TBEPAOCTH — MOABEPIIMCH Kpas nepa
opyxus. Hakoneu, Tperss cTanns o6paboTky XapakTepH30BalacCh OTXKHIOM H3/IEJHA.

Kpynnoe wuno (GOR-M32; puc. 2.10: 15). O6paser; ans aHayin3a cpe3aH ¢ TONCTOTO KOHIA
opyans. Merann npeacrapiseT coboii TpoiiHoii crias: Cu— 97,3%; Sn— 1,39%; Ag — 1,27% (ananu3
GOR-M32/5). lanHBIi cIIaB TakXke HE CBA3aH C METAJUIyprHuYeCKUM MPOHM3BOACTBOM Ha ['OpHOM.
Bxurouennii MeqHoro cynbuaa B MeTanne He OTMEYEHO, OIHAKO OJIOBAHHO-CepeOpAHas cerperaius
NpeJcTaBleHa BeCbMa BEIPA3UTENBHO (CM. aHaIN3HI B Tab. 4.9).

Meratorpaduyeckoe HcclieJoBaHHE MOKa3bIBAET, YTO 3TOT KOHEL OPYAHs, CAeJaHHbIH U3 HU3KO-
OJIOBAHHCTOH OPOH3bI, MofBeprajics jgerkoit aedpopmannu nocie owmekH (puc. 4.5: 6). ledopmarus
MeTaia 6onee BbIpasHTeNbHA 6113 IOBEPXHOCTH H3MENHs (JIeBas BEpXHAA YacTh Ha puc. 4.5: 6), mpHueM
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MPOKOBKa BeJach BXoNnoaHywo. Ckopee Bcero, KOBKa IpecieoBalia Leib PUAaTh MATKOM JTMTOH Meau
60b1L1yI0 TBEPAOCTD, 4TO OBIIIO HaHbOJEE CYLIECTBEHHBIM K pabouyeMy KOHIY OpPYIHs.

Ppazmerm xonvuka noxca unu kunxcana (GOR-MO6; puc. 2.7: 10). Cocras metamna: Cu—99,9%;
Fe —0,1%. TunnyHas papHHHpOBaHHAA MEAb MECTHOTO ITPOM3BOACTBA. [[/1g monyueHns MaKCHMaJIbHO#M
MHGOPMaLMK O TEXHHKE BBIAEIKH JAHHOTO OpPYAHs ObLT NOArOTOBMNEH LUK}, OXBAaThIBAIOLIMI BECH pa3-
pe3 KIMHKa. Y MeTajula HeHTpalbHON M Hanbosiee TONCTOH YacTH 3TOro KIMHKAa XOpOIIO BHIOHHI c1abo
aedopMHpoBaHHBIE MOCe pa3orpeBa 3epHa Meau (puc. 4.7: 24). Ota nedopManus CTAaHOBHTCA BCE 3a-
METHEE M 3aMeTHee 10 MPOABHKEHHIO K peXyllieMy Kparo KiIuHka (puc. 4.7: 2B). HakoHel, HaubobIIyio
aedopmMauuio ucnbiTano caMo sie3sHe (puc. 4.7: 2C). U3roraBinBaBILHii STOT HOX Ky3Hell, 6e3 COMHEHHUS,
o6saan 60JIBIIMM ONBITOM M XOPOLLIO 3HAJI CBOMCTBa METAJLIA, @ TAKKE K YeMY NPUBOIAT €ro AeCTBUA:
K IPMMEDY, JIE3BHE OT [IPOKOBKH CTAHOBHTCSA TBEPIKE, HO MPH 3TOM JIErYe TPECKAETCA U pa3pylIaeTcs.
B npoTHBONMOJIOKHOCTE 3TOMY, ropa3zo 6oJiee IIacTHYHBIH METAILT AApa KIMHKA No3Bos (Mpasaa, 10
H3BECTHBIX NPENENIOB) BECTH NPOKOBKY KIIMHKA p&WmeHnﬁ. Ho HecMoTps Ha 3TO, KMHXKaJ BCE TaKH
pasnoMuiicsa. Mertan oTiin4ancs BEHICOKHM Ka4eCTBOM, U U3 HETO MyTeM padhWHHPOBaHUA OBLITH YIAIECHBI
BpEHBIE IPHMECH. Belb H3BECTHO, YTO NIPHUMECH CYNbGHAA U OKHMCIIOB PE3KO YBEIHIMBAIOT JIOMKOCTh
MEIHBIX H3EAUHA U 0COOEHHO OpYXHs, TOAOOHOr0 H3YYEHHOMY 31ECh.

®dpazmenm cexaua: Kpox-pyxoams (GOR-MOS; puc. 2.8: 1). Cocras meramna: Cu — 99,7%;
Fe-0,1%; S — 0,2%. TunuuHas 1/1s MECTHOTO IPOU3BOACTBA Meb. PazorpeTric 3epHa cierka acgop-
MHpOBaHBI XON0AHOH KOBKOH (puc. 4.7: I). Merannorpagpuyeckuit aHanu3 NEMOHCTPHUPYET MOJHOE
CXOACTBO B [IPHEMAaxX H3TOTOBJICHHSA C ONMCAaHHBIM Bhille opynueM GOR-M23 (cy6¢asza B-1).

®pazmenm nezgun cexaua (GOR-M18; puc. 2.8: 10). Cocra Metanina (Cu — 99,6%; Fe — 0,1%
u S - 0,3%) BmoiHe cooTBETCTBYET MeCTHOM Memu. Ui Metannorpaguyeckoro aHaau3a ObUI IPHTO-
TOBJIEH MOJIHBIH MpOAO/IbHBIA pa3pe3 Jie3Bua. MUKpPOCTPYKTypa MeTalia MOJHOCTBIO CXOQHA € TEMH,
4TO PHKCHPOBANIAChH U1 aHAIOTHYHBIX OPYAHH KOJLUIEKUMH 13 [OPHOTO: JBOMHMKM H KPUCTAJLTHI (3EpHA)
MeaH nocse ee omkura. [eHepanbHas kapTHHa HUTH(a noka3ada Ha puc. 4.8: 24. Buaso, kak HEKoTopbie
TIOPbI, OCTaBLIHECH MOCJIE INThA, CILTIOLIEHEI TOCIECAYIOLLCH KOBKOH (HEKOTOPEIE H3 HUX MAPKHUPOBAHE! Ha
pHCyHKe cTpenkaMu). JleTan3aius npouecca OT)KMra nokasaHa Ha puc. 4.8; 2B. DTot npouecc oxa3ancs
CJIMIIKOM HENPOIO/DKHTENBHBIM U NOOPOTHOM pekpucTaLn3aiuu Meau. dopma ee 3epeH-KpUCTaILIOB
BECbMa HEMOCTOAHHA; €1a00 OTYETIMBAI M MX IPaHULIBL. 3aMETHO MHO)XKECTBO TEMHO-CEPBIX BIUTFOUCHHIA Me/I-
Horo cynbduaa. JIBOAHNKH O3BONIAIOT TOBOPUTh O TOM, YTO XOJIOAHAs KOBKA [PE/LIECTBOBAIA OTXKHIY.

Ob6nomox kaitna (GOR-M26; puc. 2.3: 18). Cocras metaiuia (Cu—99,7%; Fe —0,12% u S — 0,2%)
TaK)K€ BIIOJIHE XapaKTePEH AJIA MECTHOM padMHUPOBaHHOH M. MHUKpPOCTPYKTYpa A€MOHCTPHPYET
HEOAHO3HAYHOr0 pa3Mepa MOJMroHalbHbIE KPUCTAJIBl MEIH, CONPOBOXAAIOIIHECH JBOHHHKAMH
(puc. 4.8: 34). Mens ObL1a MpOKOBaHa BXOMIOAHYIO MOC/IE OTJMBKH 3aT'OTOBKH OPYAMSA,  3aTEM OTOXOKEHa
Ui pekpucTannn3auuy. Ha uunge BUIHO MHOXECTBO TEMHO-CEPBIX BKJIIOYEHHH METHOTO Cyabguaa
(puc. 4.8: 3B); HekOTOpEIE U3 3TUX BKJIIQYCHHI MapKUPOBAHBI CTPEIKAMH.

ITnockui cmepacens (GOR-M34). OOpaser B3AT ¢ 0GHOrO U3 KOHIOB n3nenus. I[IpyTok us3-
TOTOBIIEH U3 MEJIH C 3aMeTHO nmpuMechlo xene3a: Cu — 99,6% u Fe — 0,4%. Merasn cogepaxur pac-
CEsTHHbIE BIUIIOYEHUA MEIHOIO Cynb(pHaa, OQHAKO CPpeaHee COOePKAHNE Cephl 3AECh HCKIIOYNTENBHO
HM3KO€, YTO NMpHCYLIE 1A TUNHYeckoi Meau ¢ [oproro. Meramnorpaduueckue HabaoaeHUs MOKa3bl-
BAIOT, 4YTO MOJINTOHAJIbHBIE 3€pHa METAJNIMYECKON MeaH pa3bHTHI BCIeACTBHE XOJNOAHOH AepopManuy
npytka (puc. 4.6: 2). 3a xononHo# KOBKOH CIIEA0BaN OT)KUT. XOPOLIO 3aMETHEBIC BKJIIOUEHUA MEXHOTO
cynsduna (Ha puc. 4.6: 2 OHH TEMHO-CEPOro LIBETa) NPHOOPENHU BHITAHYTHIA xapakTep, Onaronaps
IedopManun MeTasa.

ITnacmuna (GOR-MO7; puc. 2.12; 5). Cocras Merajuna (Cu—99,7%; Fe —0,11%; S — 0,2%) BecbMa
THITHYEH 1A MECTHOH Mean. MeTannorpadus moxa3siBaeT, YTO paHee Pa3orpeTsic 3epHa METaJLIA 0Ka3a-
JIMCh pa3pyIIEHHbIMH XOJIONHOM KOBKO# (puc. 4.7: 3). JIBOHHKM yKa3bIBaIOT, YTO IEPBHYHAA MPOKOBKA
BXOJIOHYO IIPEIIECTBOBANA TOCIEAYIOLIEMY pa3orpeBy Metajuia. [lonoOHeIe onepanuu HECKOIBKO pa3
YCpPEIOBANIMCH, a MOCTAEAHEH U3 HUX CTaJia Jerkas gedopManusa MeI B XOJIOQHOM COCTOAHUH.

17*
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Cmepycenn (GOR-MO08). Cocras metanna (Cu — 99,7%; Fe — 0,12%; S — 0,2%) abcomoTHo TH-
IIMYeH 111 MECTHOI MeaH. Metamnorpagpnueckuii aHann3 MoKa3al, YTO Y MecTa CIoMa M3JelIA 3epHa
MeH pa3spyLICHB XOJMIOAHO# KOBKOH (puc. 4.7: 4). JIBOHHMKH YKa3bIBalOT TAKXKE Ha TO, YTO MEPBHYHAS
NPOKOBKa BXOJIONHYHO NpEIIEeCTBOBaIa NocieayoleMy pasorpesy Metauia. [loqo6Hble onepauun
¥ B 3TOM CJIy4ae HECKOJIBKO pa3 YepeIoBaINCh, a MOCNeJHE U3 HUX CTaja Jerkas aedopMauus Meau
B XOJIOOHOM COCTOSIHHH.

Kprouox (GOR-M13/1; puc. 2.11: 2). CoctaB metaya (Cu — 99,9% u Fe — 0,04%) Takxe coBep-
LIEHHO XapaKTepeH Ul MeCTHON Menn. MeTtanorpadgudyeckuii paspe3 61113 NONOMaHHOH YacTH KPHOUKA
JIEMOHCTPHPYET, YTO CTPYKTYpa MeTajll1a (popMHpOBaiIach 3a CYET HEPETyIAPHON XOIOXHOH POKOBKH.
Mertasu1 pasorpesajcs Mo3xKe, MOCKOJIBKY 3¢pHa NMOJIMTOHATEHON OPMBI TONBKO Hayaiu npouecc ¢op-
mupoBanma. Ha puc. 4.7: 54 npencrasneHa o61as kapTHHAa MUKPOCTPYKTYPEL, TA¢ 3aMeTHa pa3nudHas
CTeNeHb IUIaCTHYECKOH AedopMaliUy MeaH Ha pasIuyHbIX ydacTkax uumdpa. CuiabHOe yBeaudYeHHe
(puc. 4.7: 5B) no3BojsieT pa3/inyaTh Majlble KPUCTAJUIbI MM, ChOpMHPOBaBIIMECA OCie OTKUra. Meas
[IOABEPIVIACh TILATENbHON OYMCTKE, NOCKOJBLKY Ha uuHge HeT clneqoB Kakux anbo npuMeceil.

Kprox-npoxonxa (GOR-M13/2; puc. 2.11: I). Cocras meranna: Cu—99,5%,Fe—0,1% u S -0,4%.
Merannorpaduyueckoe HccieI0BaHUE TYIIOTO KOHLIA TOKa3bIBa€T HATMYME MOMHIOHAIBHBIX KPHCTANJIOB
M IBOIHMKOB, NOSBMBIINXCS 6narofaps OT)XXHIY M clierka Ae(OpMHPOBAHHBIX TOCIE XOJIOJHOH NPOKOB-
kH (puc. 4.8: I). Ota nedopMauus OT4eTNHBeH 3aMETHA B JIEBOM HH)KHEM yriy UutHda, rae rpaHUIbI
MEX Y 3epHaMH HCKPHBJIEHHI. BruroueHne MeaHoro cynspuna nmeer GopMy TEMHBIX TOHEK, 3aMETHBIX
Ha JIEMOHCTPHPYEMOM II0I€.

Amoproiil Kycoxk meou, cenzarnnsiii c omxodamu npouzeoocmea (GOR-M13/3). Cocras Meraina
(Cu-99,8%; Fe —0,1% n S — 0,1%) abCONMIOTHO THNINYEH JjIA MECTHOM MeIH.

Amopghnurii Kycox meou, cenzannsiii c omxodamu npoussoocmea (GOR-M10). O npexncrasns-
eT co60ii Kycok 00pybneHHoro Metannuueckoro npytka. CocraB Metaymia (Cu — 99,9% n Fe — 0,03%)
abCoMIOTHO TUITMYEH ANt MECTHOR MEIIH.

T'ogpuposannan nponuzxa (GOR-M14; puc. 2.13: 8). Coctae meranna (Cu—99,9% u Fe — 0,07%)
abCONIOTHO XapaKTepeH U1 MECTHOM MeJH.

Kpenescnan cxobka (GOR-M21; puc. 2.11: 6). Cocra metaia (Cu — 99,9% u Fe — 0,1%)
abCcoMITHO XapaKTepeH 1A MECTHOH papHHUPOBaHHONH MeIH.

H3oznyman nnacmuna (GOR-M24). Cocras Metamna (Cu—99,9% u Fe — 0,1%) Taioke abcomoTHO
XapaKTepeH IJ19 MeCTHON papHHHPOBaHHOH MeaH.

4.5. TexHonoruna metannoo6paborkm Ha NlopHOM

Pesynrsrarsl MeTayuorpaduieckux uccnenosanuii 0606mens! B Tabn. 4.10. 3aroToBku as opy-
nuii Ha TopHOM G OpPMOBAITHCH € TOMOLIBIO TPEX 3a4acTyI0 B3aHMOCBA3aHHBIX MeX Ay cO00H OCHOBHBIX
ollepalMii: JINThE, XOJ0AHaA KoBKa M orxur. ITocie OTIMBKM HEKOEH 3aroTOBKM MOXHO MpPOCIEAWTH
LIETIOYKY M3 IATH NPHEMOB;

1) IlpocTeiiuas xonoaHas KOBKa OTJIMTOrO nonygpabpukara. Mens craHoBuiachk 6oee TBEpAOH, HO
napasuiensHo U 6onee xpynkoid. [IpouHocTs u3aenuit 3aBucena ot ToNWMHBI 06pabaTsiBaeMOro
MeTaia.

2) Taioke MpocTOM B TEXHONIOTMYECKOM OTHOILIEHHH NIPHEM OTXKHTa (HarpeBaHHs) TUTOH 3arOTOBKH-
6onBaHKH. JTa TepMHYECKas OIEpalMs Bejla K TOMOr€HH3alMH MPUMECEH B CIUIaBE U PEKPH-
cTaun3auun Metaina. ColpoTHBAAEMOCTD K yaapaM (BA3KOCTh M AIaCTHYHOCTB) BO3pacTaa,
HO TBEPAOCTb IOHWKAJACh.

3) Kom6uHaums u3 nocienoBaTenbHO NPOBOAMMBIX NPUEMOB XONOJHOH Ky3HEYHOH KOBKM M OT-
xura, Omxur aenan Metann 6osiee MATKHM, HO HaOMIOAAIOCh M YIYYIIEHHEM CBOMCTB MeTalla
B CPaBHCHHH C TUTON OONBAaHKOM.

4) KombuHauus 3 omxura (TIpoKajInBaHKs ) METAILIa C TOCIEAYIOLLCH X0NOAHOM KOBKOM. Pe3ynbrar
NOTy4ancs CXOOHEIM C TEM, YTO OCBEILEH B MMyHKTE 1, OHaKO 3aMETHO CKa3biBaICA H (akTop
OTXHTa.
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5) MHorocryneHn4aras Lenb ocie0BaTeIbHO CMEHAIOIHUX APYT Apyra onepaluii o oTKury (Ha-

T'PEBAHHIO) MEQH C €€ XOJOAHOM KOBKOii. Pe3ynrTaToM SBIUIMCH 3¢dekThl, copMynTHpOBaHHEIE

BblllIe — BO BTOPOM M TPEThEM ITyHKTaX; OJHAKO METaJLl B TAKOM ciy4ae ObLIo Jierdye obpaba-

TBIBaTh H (JOPMOBATh U3 HEro M3aenue. Hannyuiine pe3yasraTel MONY4aaInucCh, €CIM UCXOAHAA

nuTas GonBaHKa OTAMYalack TaKUMH AedekTamMH, KaK JIMTEHHbIC MOPHI M my3slpH. [IpokoBka

MO3BOJIANIA B 3HAYHUTENLHOM Mepe yCTpaHATh BIMsAHHME 3TUX AedekToB. KoHeuHas TBepmocTh
METAaJUIa B M3JICIMH 3aBUCEJIA OT CTENEHH PUHANBHOH XOJOAHOH KOBKH.

Yame Bcero HCnons30Banach naTas (mocien-

Ta6anua 4.10. Metoas! 06paGoTkn MeTayna npd  HAS 3A€Ch) MOAENb, OfHaKo (HHATbHAA Ky3HEUHANA

M3TOTOBNEHNH pa3nuuHeIX npeameroB (JI — authe, npokoBka OblNa, Kak MPaBHJIO, OTHOCHTENBHO

XK - xonoaHas npokoBka, O — 0TxHT) nerkoii. Menib, BeIUIaBIeHHas Ha [opHOM, Xapak-

TEpU30BaJIach 3a4aCTyi0 OOJIBIIMM KOJIHYECTBOM
®daaa MNpeameT MeTon obpabotku . ..
JIMTEHHBIX My3bIPEH U MOp, 4TO AENIaJIO €€ OTHO-
B-1 | HakoHeumk ctpenti | 11+ XK + O + XK CHTEIbHO JIOMKO#. DTa MeIb COIEpKana TaKKe
B-1 | Manenekoe wmno | 11 + O + XK CpaBHUTENbHO 6OJIblLINE MPUMECH CEPbl B BHAE
B-1 | MnactuHa N+ XK+0+XK MEJIHOTO CYIb(HAA.
B-1 | Cexau 1+ XK+ 0+ XK Jpyroil xapakTepHo! 4epTOfl METaJUIypTrHH
B-2 | Cexa n+0 1 MeTau006paboTky Ha TopHOM ABIAIOCH TO, YTO
B-3 | Hakoneunuk ctpenel | 11+ XK + O MacTepa O4€Hb 9aCcTO HEe MOINIH JOOUTbCA XOpollei
B-3 | Hox N+ XK+ O+ XK pekpucTtalmin3auud Mean. OCHOBHO#M NMpUYKHOHN
B-3 | Cexau N1+ XK+ 0O+ XK 3TOT0 CTaHOBWIHCH JHOO Majioe BpeMs OTXKHra,
B-3 | Cexau N+XK+0 160 Hu3KasA ero Temneparypa. OnpeneneHHoe Hc-
B-3 | Kpynroe wmno T+ XK KUTIOUEHHE M3 3TOTO PAAa COCTARIAET JIHILD 06I0MOK
B-3 | NnactuHa N+ XK+ 0+ XK xaitna GOR-M26.
B-3 | Crepxenn N1+ XK+ 0+ XK HmnopTHble OpoH3bI NpeAcTaBieHbl JBYMSA
B-3 | Kpiovox N+ XK+ 0+ XK
. BTYJEYaTHIMM HAKOHEYHUKAaMH CTPEN U TaKoKe IBY-
B-3 | OBnowmox kaiina N+ XK+0 Ms WHIbAMH. HMIIOPTHEIH XapakTep HAKOHEYHHKOB
B-3 | Nnockuit crepwene | N1+ XK+ O + XK CTpen NpAMO NOAKPEIUIAETCH Ty a0# At Kapranop

Mop¢OIOrHEH 3TOr0 OpyXHs (CM. IMPEALIECTBYIONIYIO
ImMaBy). 3TO TaKKe OYEBUAHO U C TOUKH 3PEHUA XHMHYECKHX IPHMECEH B MeTaJlle, HE XapaKTEPHBIX UL
KapranuHckod Meau. OnHako HCTOYHHKH 3TOH GPOH3BI [TOKA YTO JOCTOBEPHO HE OMPEAEEHBI.

4.6. KpaTtkme BbiBOAbLI

KomnekcHbie MeTannorpaguyeckne UCCIEN0BaHUA CEMHM MEIHBIX npeaMeToB 3 KoHapa-
KMHCKOTO KypraHa Owinu npoBeaeHsl A. J[. JlertapeBoit ¢ coaBropamu ([ertapesa u ap. 1998).
YCTaHOBIIEHO, YTO JIe3BHA (TMEPBOHAYAJIBHO JIMTHIX) BTYJBRYAaTOro TOMOPAa M Tecsa NMPOKOBBIBANIMCH
BX0JI0AHY10. [To-BHINMOMY, JUTHHHAsA LieNoYKa onepaluii ¢ METalIoM IPUBOAKIIA K TOMY, YTO METaJLI
HAKOHEYHHKa KONbS CTaHOBHJICA 6oJiee MPOYHBIM.

Ha6op Metanuecknx u3aennii n3 MocoaoBKky BI04 B ce0A MINITbA, J0JI0TA, ILIACTHHE H OT-
xozpl MeTasuoo6paboTku. st MX H3rOTOBJIEHHS UCTIONB30BANINCh MBIIIBAKOBAsA U ONOBAHHAA OPOH3BI,
a TaKKe MeJb C 3aMETHOM MPHMECHIO CYpbMbI. IX MHKPOCTPYKTYpEI BECbMa BapHaOenbHBI H OTPaXKaloT
MHOTOCTYNEH4YaTble IPUEMBI BBIIEIKH BCeX 3THX npeameToB (Peinanna, [lerrapena 1989).

Hrak, HeB3Hpas Ha Manoe YHCIIO Ha CETOOHAIUHHA JeHb METAJLIOrpaduYecKH UCCIICAOBaHHBIX
MeTaLIH4eCKHX NnpeaMeToB (Bcero okoio 40), npeacTaBiseTcs, YTO METAJUTYPTH Beelt cpy6Hoit obm-
HOCTH JEMOHCTPUPYIOT 3aMETHYIO CIOXKHOCTh H pasHooOpa3ue B mpHeMax MeTannoo6paboTke mpu
PacnpoCTPaHEHUH 3THX IPUEMOB Ha BeCbMa OOLIMPHOH TepPUTOPHH. MeTamutyprus Ha ['opHoM B 3ToM
KOHTEeKCTe 0OHapY>xHBaeT KOMILIEKC Hanbosee npocThix MeToRoB 06paboTkn MeTaiuta. [Ipeacrabnsercs
6€e3yCnoBHBIM, YTO M3BLICKAHUA B cepe CTENHOH eBpa3HiiCKON META/LTypruM 3MoXH GpOH3bI clenyer
BCEMEPHO PacCIUIHpPATS.
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Nntenuble chopmbi

5.1. Obwme cBegeHnnA

ITo naHHBIM MONEBOH CTATHCTHKM Ha MOCENcHUM [OpHBIH HalineHb! TpU LeablX U 194 obnom-

Ka JUTeiHbIX ¢opM. OCHOBY KOJUIEKLIMM COCTaBIAKOT Marepuansl packona 1 [Kapramwr II, Ta6n.1.1].

[IpencraBuTenbHas cepus JuteifHbIX dopM (26, unn 12%) BeiaeieHa B packone 6 (IIpunoxenue 1,

Tabun. [1p.1) 1 enMHUYHbBIE DK3eMIUIAphI — B packonax 2 U 4. Y4uTbiBas 001y COBOKYITHOCTb 06JIOM-

KOB B packonax 1 1 6, A1s mepBoro U3 HUX XapaKTepHa HECKONIBKO OOJIbIIas KOHICHTPALWA HaX00K Ha
eauHuny mwiowmwanm (1,3:1).

Ilpn kamepansHO# 06paboTke

Ta6Gauua 5.1. Pacnpenenenue nureiHsix ¢popm no ¢aszam/cybdazaM  ymanoch pecTaBpUpOBaTh MM XKe

ornpenenutsb 127 B Toif uau HHOIA

Mpeamer ®asa/cybgasa Bcero | Mepe monHbIx cTBOpOK (Tabn. 5.1).
A B-1 B-2 B-3 | BHe a3 WMenHo 3TH nupsl ABIAOTCA AJIA

| MaTpuubt 2 19(5) | 6(2) | 48(6) 1 76 (13) Hac 0a30BHIMH B JaJbHEHIIEM H3-
Kpbiwwku 2 9(1) 7(1) 18 (2) noxeHHnH. OCHOBHasi 4acTh CTBO-
Heonpea. 1 7 3 | 21(5) 1 33 (6) POK NO-NMpeXHEMY CBsA3aHa C pac-
Bcero 5 |35(6) 9(3) |76(12)| 2 [127(21)| xomom 1 (99, unu 77,9%), Ho noutu

BIBOE€ BbIpocja A0Jf JMTEAHBIX
¢opM packona 6 (26, unu 20,5%).
3a cueT 3TOro U3MEHMJIOCH COOTHO-
LIEHUE JTIUTEHHBIX GOpM B packonax | v 6: B Moc/eIHeM KOHLEHTPAIUS HAX0IOK Ha eIMHUILY TUIOILAMIH
crana Bele (1:1,4).

IIpuMeuanne: B CKOOKaX — KOJIMYECTBO CTBOPOK M3 Mepres

5.1.1. MaTtepHaJsbl i JHTEHHBIX (pOPM

Bce CTBOpKH KaMeHHBIE, TPHYeM B OOJIBIIMHCTBE CTy4aeB MaTEPHAJIOM Ity ntecuanuk (106 3x3.),

M JIMUIG [IATas YaCTh JIUTEHHBIX GOpM, npesiie Bcero MaTpuilsl (13 3K3.), H3roTORNEHA U3 TOHKO3EPHUCTOIO
cnaHL@a win xe Meprei (21 sk3.). Becero Marpui (1.€. cTBOpOK ¢ HeratnBaM#) — 76, Kpbliek (T.€. CTBOPOK
6e3 HeraTUBOB U C ABHBIMH CJIEAaMH KCIIONB30BaHMA) — 18, oqHako B peanbHOCTH HX 60JIbIIIE, TOCKOIBKY
000pOTHasA CTOPOHA HEKOTOPBIX

Ta6auna 5.2. PacnipeneneHne HeratuBoB JIMTEHHBIX ¢opM 1o Pazam/ MaTpPHL ABIANACh H KPHILIKA-

cybdazam MH. XapaKkTep HCNONb3OBAHUA
npeaser ®asalcybdasa Bcero 33 cTBOpOK ycraﬂﬁoanrb He yna-
p 81 5.2 B-3 |Bre das 7IOCk: OHH MOIH GLITH M MaTpH-
— - ” . 3 ; = LIaMH, ¥ KDBILLIKAMM U B 3TOH CBSA3H
vpru-netunn PaccMaTpUBAIOTCA B paspslie «He-
Kaina-kupku 1 7 2 18 28 onpeneneHHsIe» (Tabu. 5.1).
KnuHbs/Tecna 7 (5) 3 (3) 9 (5) 19 (13) C paBHOﬁ CTeNeHbIO0 JOCTO-
Hoxu 22 | 2(2 | 5 9(6) BEPHOCTH YHANOCH BepHULIMPO-
Cekaun 3 1 8 12 BaTb Ha MaTpuuax 89 HerarMBoB
HakoHeuHuk 1 1 (tabn. 5.2; puc. 5.1; 5.2; 1-3;
konbA 5.3:2;5.4-5.11; 5.12: I); ycnoBHo
garoLc:_dBKM 2(1) 3 5(1) K HUM IIPHYHCIICHBI 3a4ePHEHHBIE
PYA KOHTYPBI 3arOTOBOK KHPOK-TELI-
Bcero 2 25(8) | 9(5) | 52(7) 1 89(20) |  yeii (puc. 5.2: 4; 5.3: 1, 3) U He-

IpuMeuanue: B CKOOKAX — KOMIMUECTBO HEraTHBOB HA MATPHLIAX 3 Meprens;  OONBILOTO opyaus (puc. 5.12: 2)
B YHCJIE HEraTHBOB YYTEHBI HX MPOKAJEHHHbIE OTIIEYATKH HA KPBILIKAX Ha YeThIpEX KPBILIKaX.
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Puc. 5.1. Jlureiinas ¢popma: kupxa-nemns (KB.
3825, cyb6daza B-3); necuaHuk

INoBepxHOCTE HEraTHBOB OONBIIEH
YaCTH CNIaHIEBBIX, @ TAKXKE pAAA Iecya-
HHKOBBIX JUTEHHBIX (HOPM cCOXpaHHIIa
cineasl o6Ma3ku Oenoil orHeymopHoOWH
(xaonuHOBOIT) ruHLI (puc. 5.8: 3, 4; 5.9;
5.10; 5.12: ). YacTp MaTpyl H Kpbl-
meK — ocobeHHo ¢a3sl A U cybdas B-1
u B-2 — Hecer Ha ce0Oe ABHBIE ClI€bI BEI-
COKOTEMIIEPATypHOT'O BO3ACHCTBYUA B BUIIE
npokana (Ha my6uHy ot 2—3 go 10-15 mm)
MM e TPYHTOBKH IOJOCTEH HEeraTH-
BOB CJI0€M caxxu u xupa (puc. 5.2: 2—4;
53:1,3;54:1,2;5.5:4,5,5.6: 1,36, 5.7,
5.8: 1, 2, 6-8; 5.10; 5.11), uto cBuae-
TEIbCTBYET, M0 BCeHl BEPOATHOCTH, 00
HX MHTEHCHBHOM H ITPOZIO/DKUTENBHOM MCMOAb30BaHUH. [IpHyeM npokaneHHbBIMH U 3a4epHEHHBIMU
0Ka3LIBAIOTCSA HE TONBKO MOJIOCTH MaTPHL M COOTBETCTBYIOIIIME HM HYaCTH KpBILIEK, HO M MpHJIETalolle
K HEraTHBaM MOBEPXHOCTH CONPMKOCHOBEHHSA CTBOPOK.

20 cm

5.1.2. Hencnonb30BaHHbIE JIHTEHHbIE POPMBI

Hapsny ¢ ucnone3oBaHHBIMH IUTEHHBIMU (hopMaMu B coOpanun [OpHOro HEMaslo CIIOMaHHBIX
MaTpHLI 4 KphILIEK — SBHOH BEIODAaKOBKH ellie Ha CTaauu UX usrotonnenns (tabn. 5.3). KpurepueM onpene-
JIEHHA HEMCIIOJIB30BaHHEIX CTBOPOK ABIAETCA OTCYTCTBHE BH3yalbHO BBIPA)KEHHBIX CJI€JJOB BBICOKO-
TEMIIEpaTypHOro Bo3aeicTBuA (cM. 5.1.1), a Taloke He3aBEPIIEHHOCTh 00paboTKH OBEPXHOCTEH MaTPHII
M KpBILIEK, T.€. UX HEMPHTOAHOCTE K pabore (cM. k nmpuMepy, puc. 5.1; 5.2: 1;5.3: 2, 5.5: 2; 5.6: 4, 6).

I'maBHas npuyuHa Opaka KpoeTcs, HECOMHEHHO, B CaMOM BEIOOpe necyannka. O61anas MHOTHMH
TI0JI0XKHTEIBHBIMU CBOMCTBAMH, NIECYAHNK KaK MaTepHall AJA U3rOTOBJICHHUA IMTEHHBIX GOPM SABIAETCA
HECTOMKMM npH 06paboTke B OTIHYHE, HAMPUMED, OT Ty(a, CIIaHLIEBBIX, TATIBKO-XJIOPUTOBLIX ¥ MHBIX MO~
POl KaMHs, a Taloke ITHHBL. B yacTHOCTH, cpeau cnaHnessix popm [OpHOTO K YHCITY HEMCIIONB30BAHHBIX

MOXXHO OTHECTH, IPHYEM YCJIOB-
Ta6nuna 5.3. PacnipeneneHne MCNONB30BaHHEIX M HEMCNIONB30OBaHHBIX  HO, He 6onee 2—3 3K3eMIIsApOB

nureiiHbIX opm no dasam/cybdazam H3 pa3paAa «HEOINPENEICHHBIEY,
10 ecTh He H6onee 10%. B To xe
MNpeamer s b e | Beero BpeMs 3eCh BbIOpaKOBBIBANIOCH
A B-1 B-2 B-3 | Bre da3 He MeHee TPETH BCEX MECYaHUKO-

Matpuiibi 2 19 (4) 6 48(17) 1 76 (21) |  BrIX cTBOpOK (Tabm. 5.3).
Kpbiwkm 2 9(1) 7(2) 18 (3) Boneias 9acth GpakoBaH-
Heonpea. 1 7(1) | 3(3) [21(13)] 1(1) |33(18) | HbIX 3K3eMILIAPOB CBA3aHA C CyO-
Bcero 5 35(6) | 9(3) (76(32) | 2(1) [127 (42) ¢azoii B-3. B 3acEINH KOTJIOBaHOB

xomriekcoB NeNel-3 mons takux
CTBOpOK cocraniieT 6onee 42%,
NpHYEM B OCHOBHOM OHH COCpe-
JOTOYEHBI B 3aBaJie MEPBBIX ABYX KoMILlekcoB (Tabin. 5.3; 5.4). Hencnons3oBanHblie TUTEHHEIE HOPMEI
OTCYTCTBYIOT B 00bekTax ¢a3nl 4. Hesnaunrensna ux nons (17%) B )KWIMLHBIX ¥ POH3BOACTBEHHBIX
coopyxeHnsx cy6gassl B-1. B otnoxenusx cybdassi B-2 obliiee KOIHYECTBO CTBOPOK HEBEIHKO (9 3K3.),
M MPHMEYaTEbHO, YTO BCE LIECTh MaTrpyl ABNAIOTCA pabounmu. Ha Tpex ¢parMeHTapHBIX CTBOPKaxX U3
pa3psjia «HeonpeaeaeHHbIe» 3ToH cyO¢assl He COXPaHHIOCH CIENOB BEICOKOTEMIIEPATypHOTO BO3AIEH-

Hpnme‘lanne: B CKOOKaX — KOJINYECTBO HEHUCTIONb3OBaHHBIX CTBOPOK



Puc. 5.2. JInreiinpie popMbl: KHPKH-MEILIHH; NECYaHUK
1 — kB. 5632-a-B, kommnexc Ne2, cyGdasa B-1; 2 — xp. 4627, nnaBunbHelii 1op koMiuiekca Nel, cy6¢asa B-1;
3 — kB. 5228, npou3sBoACTBeHHAA IWIowanka 6nu3 oyara Nel, cy6dasa B-2; 4 — xunuwe Ne20, paza 4
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Puc. 5.3. JInteiinbie GOpMBI: KNDKH-TIEIIHM; TIECHaHUK
1 — xB. 3939, cybdasa B-3; 2 — k. 5127, cy6dasa B-3; 3 — k. 4039, cy6da3a B-3

CTBH, OJHAKO MX 00bABNEHHE OpPaKOBaHHBIMHU CJIEAyeT CHHTATh JOCTATOYHO YCIOBHBIM. B 3HaUMTEIBHOM
MEpE 3TO paclpOCTPAHAETCA H Ha OCTAJIbHBIE CTBOPKH AaHHOTO pa3psaaa (tabum. 5.3; 5.4), cpeau KOTOphIX
IIPOLIEHT HEMCITOJIb30BaHHBIX IOYTH B JBA Pa3a BhILIE, YEM Y MaTpHIl (COOTBETCTBEHHO 54,5 u 27,6%).
OnHaxo mpH onpeAeneHnH MaciuTaboB BbIOPaKOBKH OPHEHTHPOBATHCA NMpPaBOMEpPHEE Ha JBa JPYTHX
pa3psaa — MaTpHUBI M Kpbitiky (Tabm. 5.3).

1 3—701
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Ta6auna 5.4. Pacnipenienienne HCIonb30BaHHEIX H HEUCTIONB30BaHHBIX CTBOPOK B KoMIUIekcax NeNel—3 u B 3aceinu
HX KOTIOBAHOB

Komnnexc .
Npeamer Ne1 Ne2 Ne3
wan, | "B | DY | oy g | INEB. | AN | gt Nel | Me2 ) Ned
Matpuupi 5 3 1 2(1) | 42 2(1) |24(10)| 12(5) | 12(2)
Kpbiwwkm 1 6 2(1) 1(1) 3(1) 3
HeonpeneneHHbie 1 a() | 1) 1 101) | 118 | 7(6) 3
Bcero: 6 3 2 2(1) | 14(3) | 3(2) | 3(2) |36(19)|22(12) | 18(2)

Ilpumeuanne: 1) 3xech, a Taoke B Tabnunax 5.5-5.7 3ackinu komruiekcoB NeNe 1-3 cootHocsTes ¢ cybgazoit B-3;
2) B ckoOKax — KOJIMYECTBO HENCHOIb30BaHHBIX CTBOPOK

5.1.3. KOHCTPYKTHBHBIE 0COGEHHOCTH

o cBoeit koHCTpYKLMH nuTeiiHbIe PopMbI [OPHOTO ABNAIOTCA 3aKPBITHIMH, MHOIOpPa30BOIO HC-
nons30BaHuA. Bee oHM pazbeMHbIE. MOXKHO GBLIO OBI 10Ny CKaTh OTKPHITYIO OAHOCTBOPYATYIO KOHCTPYK-
o GopM IUIA OTJIMBKH KPYTIHBIX OPYAMIA — MEIHEH, Kail, KHPOK, €ClIH Obl HE LieNas COXPaHUBIIAACH
cTBopKa (pHc. 5.2: 4) u KpynHele pparMeHThl el nogoOHbIX (pHC. 5.3: 1, 3), KOTOpEIE Kak pa3 U ABIsA-
JMCH KPBIIKaMK (GOpM Ui OTIMBKY OpPYOHH 3TOro THmna. Pa3seMHble GOPMBI COCTOAT B OCHOBHOM H3
IBYX, pexe Tpex cTBOpoK. MéHpLIas 4acTh U3 HHX COCTaBJIeHa U3 Marpull (puc. 5.7; 5.9; 5.10; 5.12: 1),
yaliie — U3 MaTpul ¥ Kpbimek (puc. 5.1-5.6; 5.8; 5.11).

CrtBOpKH He Ob1H a6COIIOTHO NPUTEPTHIMH, 0COOEHHO KPYIIHBIE I1€CYAHUKOBBIE MOHOJIUTHI, H 110~
3TOMY OTTOK pPacKaJIE€HHBIX [a30B yCTPEMIIANICA B LIENH Mexay HUMH. Hu Ha onHo# 13 dopM, Butrouas
¥ TOHKHE CJIaHIIEBBIE CTBOPKH, HE 3aMEYEHO CMELHANbHBIX NpHcnocobneHuil ans razoorsoga. Ckopee
BCET0 3230kl — OT JOJIei MHIUTMMETPa 0 2—3 MM — OCTaBJIAJINCh HaMepeHHO. BepoATHO, 3T0 OBLI Hau-
60onee MPOCTOH TEXHUYECKHUH MIPHUEM A OCYILLECTBICHNSA BEHTHIIALMN JTUTEHHBIX opM, B 0COOEHHOCTH
KPYTNHBIX [1€CYaHHKOBBIX.

CoBMellleHHE KPYMHBIX MOHOIMTOB, PAaBHO KaK ¥ HEOONBIIMX MAaTPHL[ M KpHILIEK U3 MeCYaHHKa,
110 BCE#l BEPOATHOCTH, OCYIIECTBISJIOCH C MOMOLIbIO NEPEBA3H, CIIELHATbHBIX 3aXHMOB MIIH THE3N.
Ciieabl nepeBsA3d COXPAHWINCH Ha pAlle CTBOPOK (puc. 5.4: 2).

5.1.4. CnocoGbl M3TrOTOBJIEHHS H IKCILIYaTalMH

XapakTep COXpaHHOCTH MaTpHL U1 OTIMBKH KPYTHbIX TOPHOMPOXOAYECKHX OPYAMH MO3BOMIAET NMpe-
0J1araTh, YTO HA HUX HMEJIOCH 10 OJHOMY HETaTUBY, BLIDE3aHHOMY Ha HIMPOKOH ILTOCKOCTU MaCCHUBHbIX,
HPAMOYTOJIBHBIX WIH TpanelMeBUIHBIX B I1aHE NEeCYaHHKOBBIX IUIMT, 4aCTh U3 KOTOPBIX COXpaHWIa Ha
TOpLIaX XapaKTepHbIE ceabl 006TeCkH, BEPOATHEE BCEro, MEAHBIMU MHCTPYMEHTaMH (CM. K NPHMEPY, PHC.
2.4: I wm )ke KOCTAHBIMM IINaTeNIIMH ¢ pabouum kpaeM wupuHo# 3—10 MM (puc. 5.4: 1, 3, 5). O6parHas
CTOpOHa MarpHLl, KaK IpaBuIo, He 00paboTaHa WK cierka MoIIpaBleHa, B JIy4llieM CIIyJyae — IoATecaHa
o nepumerpy. Llesble cTBOPKH ¢ HETaTHBAMH KaHJI-KMPOK HE COXpaHWINCh. OJHAKO €CM UMETh B BUAY,
YTO JJINHA U3BECTHBIX HAM METALTHYCCKMX 00pa3ioB nmo3aHero OpoH3oBoro Beka gocturana 400 Mm
[ABanecoBa 1991, c. 37], To IyIMHA COOTBETCTBYIOLUMX MATPHLl — JAXKE C YYETOM PACTSXKKH 3arOTOBOK B
MpOLECCE KOBKH — ObLTa He HaMHOTO MeHble. Heckonbko kopoue, eciy CyIUTh 110 AByM COXPaHHBIIMMCS
MaTpHuliaM U KpelKe (puc. 5.1; 5.2: 2, 4), 6bUIM TUIMTHI C HETaTHBaMM KUpoK-nemHeid. Kaxaas u3 atux
IUIUT UMeNa cleqylomue paMepsl: 310x255x133; 267x271x103; 272x181x63 MM.

HecrolikocTh mecyaHuka Kak MaTepHala, a Taxxe OoJbIIne pa3Mephl 3aroTOBOK OpYAUi TOPHO-
ro Aena, 10 BCeil BEPOATHOCTH, HE MO3BOJISIM pa3MELIaTh Ha OJHOM ITUIOCKOCTH ABa HerathBa. Kpome
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Puc. 5.4. JIuteiinbie GpopMsl: Kaiina-KUPKH; ECYaHUK

1 — xB. 4827, cy6dasa B-3; 2 — k. 3939, cybdaza B-3; 3 — kB. 4827, cy6da3za B-3; 4 — kB. 5126, cyodasa B-3;
5 — k8. 5129, cy6¢a3a B-3

18*
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Puc. 5.5. Jluteitnbie GpopMbl: Kailna-KUpKH; ECYaHMUK
1 —xkB. 5429, xomruiexc Ne2, ama Ne2, cy6dasa B-1; 2, 6 — k8. 5128, cy6dasa B-3; 3 — kB. 5228, npou3BoacTBEHHAs
wiomaaka 6mu3 ouara Nel, cy6dasa B-2; 4 — k. 4828, cybdasa B-3; 5 — k. 5431, cy6dasza B-3
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Puc. 5.6. JInteiinpie GopMbI: Kaina-KNPKH; TIECYaHAK
1 —xB. 5026, cy6da3a B-3; 2 — k. 5027, cy6da3a B-3; 3 — xB. 4625, cy6da3za B-3; 4 — xB. 5127, cy6dasa B-3;
5 — k8. 5532, cy6dasa B-3; 6 — kB. 5027, xommnekc Nel, cy6dasa B-1



142 I'maBa 5

Puc. 5.7. JInteitusie popMsl: HOX (/) U HOX-
KHHXaJ (2); necyaHuk

1 — xB. 4929, cy6daza B-3; 2 — kB. 3839, cy6-
¢aza B-3

TOro, B 3TOM HE OBIIO TEXHONIOTHYECKOH
11e1€c000pa3HOCTH, HOCKONBKY JJIA pa3o-
BOH OTJIMBKH JIByX TaKHX OpyOHil TpeOo-
BaJIOCh HE MeHee 2—3 KI pacillaBleHHON
Meau. 3BecTHa CTBOpKa, Ha KOTOPOH ABa
HEraTyBa BBIPE3aHbl HA IIMPOKHX IIPOTHBO-
MONIOXHEBIX cTOpoHax (puc. 5.5: 1), HO,
BIIPOYEM, HE HCKIIOYEHO, YTO Ha OJHOM
M3 CTOPOH (HE COXpaHMBLIEH MPHTEPTYIO
pabo4yro NOBEPXHOCTh CONPHKOCHOBEHHA
C KpBILIKOi) (OPMOBKa rHe3/1a HavaTa, HO
10 KaKOH-TO MPUYHHE HE 3aBEpLICHA.

Hdpyroi penxkuit mjis MacCHBHBIX
IJIMT BapHaHT HPEACTaBJIEH CTBOPKOH
(xB. 3938-a/4), y xoropoii Ha OJHOH H3
IIOCKOCTEH pa3MelleH HeraTuB Kaiina-
KHMPKH HJIM KJIHHA, a npuierarommas ciabo
BOTHYTas M NMPOKAJIECHHAs MOBEPXHOCTH
CITY)XXHJIa KpBILIKOA (GOpMBI U OTIMBKH
KPYTIHBIX TOPHO-MPOXOAYECKUX OPYIHH.
(®parMeHTapHOCTh CTBOPKH HE MO3BONAET
OOHO3HAYHO OTBETHUTH HAa BOIIPOC: ABJIfA-
J1ach JIH OHa OJHOBPEMEHHO M MaTpHIIEii,
¥ kpblkoi. He HckiroueHo, YTO CTBOpKa
CTaJla KPBILIKOA TOJBKO MOCJE YTpPaThl
HeraTusa.

Crons xe MaccUBHBIE, HO Gonee
KOPOTKHE NOATpanelureBHIHbIC B ILIaHE
NECYAHUKOBEIE [UIUTHI-MOHOJIMTEI C 3aKpy-
IJICHHBIMH YTJIAMH ¥ BBIMYKJIOH NPOTHBO-
nonoxHo# ctopoHoit (320%280x115 mm)
HCIONB30BAINCE U1 GOPMOBKH CeKadeit
(puc. 5.11; 5.12: 4); Bropas cTBOpKa (KpBILIKA) OKa3a1achk HECKOMBKO MEHBIIUX pa3MepoB (303%245x106 mm).
Ha camo#t MaTpule BbIpe3aHBl [Ba HEraTHBa, M, MO BCEil BUIUMOCTH, 3TO OBLIO ONTUMANBHBIM st
6onbImMHCTBAa M03AHEOPOH30BEIX Opyaui. [IpUMEPOM TOMY MOXET CIYXHTh PAL TUTEHHBIX GopM
¢ Tepputopun BocrouHoi EBponsr 1 Ypana, H3rotoBneHHsIX U3 OoJiee MPOYHBIX IOPOX KaMHS, a TAIOKE
runbl [Tallgren 1916, fig. 37; 1926, fig. 83: 2; Bacunees 1975, puc. 11; Exumos 1993, c. 25; 3nanoBuy
1995, puc. 7; Ilpaxun 1996, puc. 9-10; H3orosa 2000, puc. 1: 3]. B 6onbiem koiuyecTBe pa3Memia-
JINCh Ha MaTPHUIAX HEraTUBHI 6oJiee Y3KMX «CEpPMNOB», HO (OPMOBATHCH OHH YalIe BCErO YK€ B IIIMHE
[TuxonoB 1960, Tabn. XX: 14; Aranos u ap. 1983, puc. 14: I; Ilpaxun 1996, puc. 11-13; O6sineHHOB
1996, puc. 1: 1, 5].

ITo HeCKOJNIBKY HEraTUBOB BLIPE3aHO Ha LIECTH TOHKUX IPAMOYTOJbHBIX U TPAaneUEeBUIHBIX
B [UTaHE MaTpHLaX C 3aKpYIVIEHHBIMHU yIaMu U3 ciaHua (puc. 5.8: 1, 4; 5.9; 5.10). K coxanenuto, cpeau
HHX HET LEJBIX HIH )K€ IOJHOCTBI0 BOCCTAHOBJICHHBIX CTBOPOK; Pa3Mepbl HX, BEPOATHO, BAPbHPYIOT
B npeaenax 190-200%75-110%22—-24 mm. Ha mpoTHBOJNIEKAIIMX IMUPOKMUX CTOPOHAX MAaTPHI C(OPMOBAHO,
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3cm

S5cm

Puc. 5.8. JIuteitneie dopmel: winHbs/Tecna (1-5), cexauu (6-8); meprens (1, 2, 4) u necyanuk (3, 5-8)

1 —xB. 5028, cy6dasza B-2; 2-3 — kB. 4927, cybdaza B-3; 4 — k. 4929, obpanoska, cybdaza B-2; 5 — kB. 5329,
xomriekc Ne2, sma Ne2, cy6ga3za B-1; 6 — kB. 4039, cybdaza B-3; 7 — k. 3839, wunume Ne45, cy6dasa B-2;
8 — kB. 3940, cy6daza B-3
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Puc. 5.9. KoMIuiekT THTEHHBIX
¢hopM: KIMHBA/TECTIA, HOXKH, 3a-
TOTOBKa OpyaHs

(xB. 5027, muno# oTcex Kom-
naexkca Nel, cy6daza B-1);
Mepreib

e e e — —— —— ———

— — o— —

"=

Scm
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Puc. 5.10. KommnexT nureiHbix Gopm: KIMHBA/TecTa, HOXKH (kB. 5027-5028, sxunoii orcek komruiexca Nel, cy6-
¢dasa B-1); meprenb

KaK MPaBHIIO, 10 OXHOMY HETaTHBY; €AMHCTBEHHOE HCKITIOUEHHE — (PPArMEHT C ABHBIMM CIIEaMH Hera-
THBOB HOXa U KJIMHA Ha onHO# paboueil mnockoctH (kB. 5333-r/4). B npyrom ciyyae HeraTHB 3aroTOBKH
OpYOHsA pa3sMellleH Ha Y3KHX OOKOBBIX CTOPOHAX JByX COBMEILEHHBIX CTBOPOK (puc. 5.9: 4, C).

JiBy- 1 TpexcTBOpYaThie CllaHLeBbIe GOPMBI IPEIHA3HAYATUCH U OTJIMBKH, PEX/€e BCEro, IUI0-
CKHMX KJIMHbEB/Tecen u Hokeit. CoBMelLeHHe TpeXcTBopYaThix (6aTapeiinsix) ¢popM TpeGoBaio, BEpOAT-
HO, 0c0060i#1 TINATENBHOCTH (B OTJIMYME OT ABYCTBOPYATHIX KPYTHBIX MOHOIMTOB H HEGONBIIMX MaTPHLL
M KpHILIEK, KPEIMBILIKUXCA C MOMOLIBIO MEPEBA3H, CIEHHANBHBIX 3AKMMOB WIH THE3M). Y ABYX TaKMX
Marpul (puc. 5.9: B; 5.10) Ha Topuax npocBepieHs! yrnyonenus mis mrudTos (8—10%4-5 MMm) U Ha-
HeceHbI kockle pucky. ITocnenHue ObUTH OPHEHTHPOM NPH COBMEILIEHUH, 3aTEM C TOMOLIBIO IITH(HTOB
M MEAHBIX CKOOOK CPEHAA CTBOPKA JKECTKO GHUKCHpoBanack ¢ GOKOBBIMH, H, HAKOHELI, BCA KOHCTPYKIIHA
CKPETJIAIACh PEMEILKOM HiIH MIHYpKoM. [Ipucrniocobnenus A cOBMEIEHHA — PUCKH H 3apy6xn — ObLTH
19—701
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Puc. 5.11. JInteiinan ¢popma: cexaun (kB. 5531, kommiekc Ne2, cy6dasa B-1); necqyaHuk

3aMEUCHBI ellle Ha ABYX Marpuuax (puc. 5.7: 1; 5.8: 3). B oqHOM cityyae cOXpaHMINCH Cl€Xbl peMOHTA
CTBOPKM C NOMOIIBIO ITHOTOB (pHUC. 5.9: 4).

B xomnexuuu l'opHOro HMeeTcs eqUHCTBEHHAA AUTeiHaA GopMa HAKOHEYHHKA KOTIbS — GparMeHT
Marpuusl ¢ HeratuBoM (puc. 5.12: ), BTynka koToporo He Moria ¢opmoBarbcs 6€3 MCHONb30BaHUA
IMHAHOTO cepaevyHnka. Cpenyu caMHUX M3JeHH HEMOCPEACTBEHHO B TEXHOIOTHH TOHKOCTEHHOTO JIUTHA
H3TOTOBJIEH OVH M3 HAKOHEYHHUKOB crpen (puc. 2.5: 2), omHako HEOOXOAUMO HMETH B BUAY, YTO OH HE
CBA3aH C MPOAYKUHEH KapTanHHCKUX JIMTEHILNKOB (CM. IMaBy 2). OTUM OrpaHHUYHBAETCA KPYT OpyAMH
H OPYXHA CO «CHENOM» BTYJIKOMH.
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Puc. 5.12. JInteiinbie GpopMbl: MaTpHLIA (HAKOHEYHMK KOMbsA) U KPHILLIKH; NECYaHHUK
1 — xB. 4827, cyb6idaza B-3; 2 — k. 3939, kommnekc Ne3, sunumie Ne49, cybdasa B-1; 3 — k. 4826, cybda3a B-2;
4 —xB. 5531, xommexc Ne2, cy6gasa B-1

IpumeuarensHO, 4TO Ha 60JIBIIMHCTBE MaTPUI U KPEILIEK (110 KpaiHeH Mepe, Ha COXPaHUBLIMXCH
¢parMeHTax) OTCYTCTBYIOT JIMTHUKOBbIE BOPOHKH, XOTA Cpeld METAUTHYECKHX HaXOJOK TUTHHUKOBBIE
HAIUIBIBBL, M HE eAMHUYHBIE, IPUCYTCTBYIOT (puUc. 2.15: 1, 2, 5, 6). EnnHCTBEHHOE HCKIIOYEHHE — Lieas
MECYaHMKOBas KpbilIka U3 xwinia Ne49 (puc. 5.12: 2), kotopas, Cyas 1o MpoKaJIeHHOMY KOHTYpY, HC-
MOJIb30BATACH NIPU OTJIMBKE 3ar'OTOBKM HEOOINBIIOrO OpyAMs; Ha €€ y3KOM TOPLIEBOM Kpae OTHETIHBO
BBIP2XXEHA BOPOHKA 71 3aJIMBKH METalIa.

19*
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OnHako OCHOBHAA Macca JIMTHHKOBBIX HAIJIBIBOB, UCXOIA M3 pa3MEpoB U ceueHHus (puc. 2.15:
1, 2, 6), nepenaet ¢opMy HECKOJIBKO PACIIHPEHHOTO Ha TOPIE JIMTHAKOBOTO KaHala (HO He BODOHKH).
OHM cOUTHI IPH pa3zbeMe CTBOPOK IO MPEUMYILECTBY C HEFraTHBAaMH IUITMHBEB/TECEN, HOXKEH M cexauer
(puc. 5.7-5.11). K coxanenuio, y Bcex TOHKHX CJIAHLIEBBIX cTBOPOK (pHc. 5.9; 5.10) orcyTcTByeT BrOpo#
Y3KUH TOpLEBO# Kpai, KOTOPHIH Mor OBl pa3pelliuTh HAlOM COMHEHHs; BHILEPOIEH OH ¥ Ha THTEHHOMH
¢dopMe ¢ HeratuBaMH cekadeii (puc. 5.11). Ho Topent ¢ BBIXOOSAIIMM Ha HETO T'HE3OM HETaTHBA XOPOIIO
COXpaHMJICA Ha IECYAHUKOBOH MaTpHIIE, CIY)KHBILEH I OTJIMBKH PYKOATH HOXa-KHHxKana (puc. 5.7: 2),
M THE3110 3T0 pacminpeHo. ®opMy mogobHOro poaa TOpLEBEIX THE3/ KaK pa3 H JeMOHCTPUpYeT 66nbimas
4acTh COMTHIX JINTHUKOBBIX HAMILIBOB [OpHOroO.

ITo Bceit BEPOATHOCTH, OTIHBKA KPYIHBIX H METAILIOEMKHX TOPHONPOXONIYECKUX OPYAHH BNOJIHE
MorIa obxoautcs 6e3 cneuHanbHBIX IPACNOCOOIEHHH — HEMOCPEACTBEHHO B THE3/1a HETaTHBOB, BBIXO-
JAIIMX Ha OAHH U3 y3KUX TopLoB Marpul. Cyas no BceMy, Takas JINTHHKOBAs CHCTEMA XapaKTEPHA U Ui
OCTaJIbHBIX OpyaHit ['opHOro, 32 HCKIIIOYEHHEM CTBOPOK C HETraTHBaMHM HAKOHEYHHKA KOMbS, Y KOTOPLIX
JMUTHUK WIH, BO3MOXXHO, CMEXHBIE JIMTHUKH MOTIH ObITh COPMOBaHEI B INTMHAHOM CEPACYHHKE.

5.2. Kpbiwkn

Cpenn nuTeiiHOro MHBEHTaps KPBIIIKH ABIAIOTCA caMOH MaJIOUMCIEHHON KaTteropmei
(tadn. 5.1)— 18, unn 14,4% Bcex cTBOpok (puc. 5.2: 4, 5.12: 2—4). B 1eficCTBUTENBHOCTH HX B KOJLTEKIIUH
6osb11Ie, IpeX e BCEro 3a CYET HE MEHEE LIECTH MaTpHll, 060POTHas CTOPOHA KOTOPBIX CIY)HJIa KpBILI-
kamu (puc.5.3: 1, 3; 5.9: A) ¥ HeonpeaeneHHbIX CTBOPOK (33 3K3.), KOTOpble MOIVIH OBITH U MAaTPHLIAMH,
M KpbIIUKaMH. B KoJUIEKIMH TONBKO TPHU LIENBIX KPBIIUKH — U1 MAaTpHL C HETaTHBAaMHM KHWPKH-TICILHH,
ceKadeil U 3aroToBKH HeOonbinoro opyaus (puc. 5.2: 4; 5.12: 2, 4); octaibHbIe, K COKaNEHHUIO, (par-
MeHTapHHI (puc. 5.12: 3).

Cyns 1o 1ensIM CTBOpKaM U ¢pparMeHTaM, KphIlkH GOpMOH, pa3MepaMH H MaTepHaJIoM M0 CYTH
NOBTOPAIOT MaTpHUBl. M3 mecYaHHKOBBIX MOHOJIMTOB H3rOTaBIMBAJIMCH KPYMHBIE MACCHBHBIE KPBIILIKH
JU11 KOMIUIEKTa K MaTPULIaM C HETaTHBaMH NOPHONPOXOJYECKHMX Opyaui U cexaded. B mapy ¢ TOHKMMH
CIIaHLIEBBIMH, a TAKKEe MEHEe KPYMHbIMH N1ECYaHMKOBBIMH MaTPHIIAMH (KIMHB/TECNa, HOXXH) BXOAHIH
TOYHO TaKHE XK€ KPBIILKH.

O6paiuaer Ha ce6s BHHMaHHE, YTO MTOJOBHHA KpbIlIekK (9 9K3.) cBA3aHa ¢ koMIuiekcoM Ne2 H ero
3aChINbIO, NATE — ¢ KoMIuiekcoM Ne3 1 ero 3achinbio U TOJNBKO JABE — C CaMbIM OONBLIMM MO MJIOIIAIH
koMmruiekcoM Nel u ero 3aceinbio (Tabn. 5.5). Bele yxe orMevyanocs, 4TO KOHLIEHTpaLMs JUTEHHBIX
¢dbopM B kommnekce Ne3 W ero 3achily CyIIECTBEHHO BBHIIIE, HEXKE/IU B N1€PBOM H BTOPOM, M CTBOPKH
B JAHHOM CJIy4Yae — He HCKIIIOYEHHE.

B oTIMuME OT MaTPHIL K HEONPEAENIEHHBIX CTBOPOK, CBA3aHHBIX [0 IPEUMYILECTBY C OTIOKEHHIMH
cyOda3el B-3, He MeHee MOJIOBMHEI KPBILIEK TATOTEET K COOpykeHUAM cyOdassl B-1 (tabu. 5.1; 5.5).

Ta6smua 5.5. Pactipeaenenue nutedHbIx GopM B komruiekcax NeNel-3 M B 3aCBINH UX KOTJIOBaHOB

Kownnexc counnexcom
Mpeamer Ne1 Ne2 Ne3
nun. r:;z:. :{::; fAma 2 r:;zl:’. )K:; © | wnn.48 Nt Ne2 Ned
Marpuubi 5(4) 3 1(1) 2 4 2 24 (4) | 12(2) 12
KpbiLwku 1(1) 6 2 1(1) 3 3
HeonpepeneHHble 1 4 1 1 11 (4) 7 31
Bcero: 6 (4) 3 2(2) 2 14 3 3 36(9) | 22(2) | 18 (1)

IIpumeuanne: B ckoGKax — KOJTMYECTBO CTBOPOK M3 MEpreiis
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Jpyroe oTIM4Ke KacaeTcs MaTepHaa — Cpeay KpBIIIeK CyIeCTBEHHO MeHblie 00pa3lioB, H3TOTORICHHBIX
n3 cnadua (2 ’x3.). Kpome Toro, cpeam kpsiiek 3agMKCHpOBaHO HaUMEHbILIee KONHMYECTBO HEUCIIONb30-
BaHHBIX 3K3eMILIApoB (Tabi. 5.3; 5.4).

5.3. OTNUBKN: OT 3aroTOBOK K OpPyAUAM

Xots nuteitHpie popMsel I'opHOro B cBoeM GONBIIMHCTBE QparMeHTapHbl, OHH HECYT, OXATYi,
B ueM-To 6onee MoiHylo HHPOPMALIMIO O THIE OTIMBAEMBIX NMPEIMETOB, HEXKEIM PAN LENbIX OpyAMi
M METAJUIMYECKHH JIOM. Bce pexoHCTpyHpyeMBIe 110 HeraTuBaM JIMTEHHbBIX GOpM M3AETHA PHHAATIEKAT
K KaTeropHH opyauit n opyxus (Tabn. 5.2). K Heit e oTHOCATCSA, CKOpee BCero, U MOPGOIOTHUECKH He-
oTpe/ieICHHbIE 3aTOTOBKH (5 3K3.).

OxoJ10 NONOBHHBI BCEX HETaTHMBOB NpeAHa3HavYaNach A (OPMOBKH 3aroTOBOK CTEPIKHEBHIHBIX
Kaia u kupok (28 3K3.) ¥ BTYNIbYaThIX KHpoK-ntemned (15 3k3.), HemHorum 6onee 1/5 ywactv — s oTIMB-
KH [UIOCKHMX 3aroTOBOK KIHHBeB/Tecen (19 3x3.). [Ipou3BoacTBO rOpHONPOXOOUECKUX OPYAHHi ABIAIOCH
Ha Kapranax, BHe BCAKOrO COMHEHHMs, onpeaenstouiei chepoit Meramnoobpaborku (62, nin 69,7%).
SIBHO BTOpOCTENEHHAs POJIb OTBOAMNACH B HEel cekayaM (12 3k3.), Hoxam (9 3K3.) H APYTUM KaTeropHsaM
Opyauii M OpyXHA.

OTtnuBaeMble 3arOTOBKH TpebOBaIM CyLIECTBEHHON Ky3HeuHO# nopabotku. B mpouecce xoBku
COBEPpIIIEHHO HHOH MOpGonorHueckuit o6aMk npuobperanu BTyIb4aThieé HHCTPYMEHTHI — KHPKH-TIELIHA
(puc. 2.2) ¥ Tecna-Ao10Ta; KpOME TOro, NpH (HOpMOBKE BTYIKH H KIMHA NMPOHCXOAMJIA HX 3aMETHas
pactakka. CneJsl KOBKM OTYETIMBO «UUTAIOTCA» HA (parMeHTax camux opyamit (puc. 2.1: I). Ilo cpas-
HEHHIO C BTYJIBJaThIMH OPYAWAMM 3arOTOBKM KailI-KHPOK, cekadyel H Hoxell Mopdonorndecku On3ku
C U3BECTHBIMH METAJUIN4EeCKUMH o6pa3namMu. C NOMOLiIBIO KOBKH Y cekaueil ¥ HOXei OCyIecTBIAIach
dopMoOBKa KproKa M 4YepeHKa, a Taloke oTOMBKa paboyero Kpas U Jie3BHA.

HeraruBbl kupox-newneii (15 3x3.; puc. 5.1-5.3) CBHAECTENBCTBYIOT O TOM, YTO OTJIMBaBIIHe-
Csl 3aTOTOBKH MMEJH BHI MAacCHBHBIX IOATPEYTONBHBIX KIMHBLEB C pacCIIMpPEeHHBIM BepxoM. Cyas mo
Hapbosee XOpoIIO COXPaHMBILMMCA CTBOpKaM (puc. 5.1; 5.2: 2, 4), nnuHa 3arotoBok gocturana 200,
208 u 240 MM; 11 cpaBHEHHA — JUIMHA LIEebIX OPYAUil 3TOro THMNa, npoucxoasaumx ¢ Kapraiuackux
pyauukoB [Ltykenbepr 1901, Tabn. III: 6; Yepusix 1997, puc. 23: 2], u3-nog EnaGyrn [TuxoHos
1960, tabn. I: 7] u Enmanckoro 10 mocenenus [Buckanun 2000, puc. 12], paBHa COOTBETCTBEHHO
335,209 u 184 MM.

B I'opHOM HeT LieNbIX CTBOPOK C HEraTUBAMHU Kai/i-KUPOK, OJHAKO U3HaYalbHas ANMHA MaTpULl
M KpBILIEK MOIJIA JOCTUIaTh 0 MOJIyMETPa, €CJIH CYyAUTh MO pa3MepaM CaMUX MEIHBIX M OPOH30BEIX
opyamii mo3aHero 6pOH30BOro Beka, B OONBLUIMHCTBE CBOEM npoucxoaiunx Hi Kaszaxcranckoii u Cadso-
Anraiickoil ropHO-MeTajUTyprudeckux obnacreii [ABanecosa 1991, c. 36]. OTinBaeMble 3arOTOBKH CTEPIK-
HEBUIHBIX Kaill U KMpok (28 3k3.; puc. 5.4-5.6) Oblnu TpaneUMEeBHIHOTO, TPEYTOILHOIO U OBAJILHOTO
ceueHusa. B npouecce Ky3HeyHOH XOBOIAKM CaMH OpPYAMSA, €CJIHM CYIUTH IO HMCHOLIHMCH B KOJUICKIIUH
obpasuam (puc. 2.2; 2.3), npuoOpeTany NpAMOYyToibHbIH, KBaPAaTHbIA WIK TpanclHeBUAHBIH TIpodKIL
ceuenna. O6unue B ['opHOM KOHLEBBIX (PParMEHTOB 3TUX HHCTPYMEHTOB CBHJETE/ILCTBYET, BEPOATHO,
0 TOM, YTO MPH PaCTIKKE M YIPOUYHSAIOLIEH KoBKe pabodyero KJIMHA HX yAAISIH NpU Mateimunx nedexrax.
BrionHe BO3MOKHO, 4TO KaKasi-TO YaCTh HETaTHBOB, OTHOCHMBIX K Kaii/laM-KHpKaM, MOIJIa [IPHHA/IIEXATh
M KHpKaM-TIeIHAM.

K kareropuu mecen/iunbeg OTHECEHBI HETATHBEI INIOCKUX IIHPOKHX 3aroToBOK (19 7k3; Tab. 5.2).
YacTtb u3 HUX (pHc. 5.8: 1-5) npenHa3sHavanach JUis OTVIMBKH TPANELIHEBH/IHBIX H IPAMOYTOJIBHBIX B 1a-
HE ¥ B CEYEHHH OPYIHH, y KOTOPBIX KOBKOH 0(OPMIISIIHCH AsATKa (KaK MPaBHIIO, 3ay)KEHHast) H LIMPOKOe
npononsHoOe e3Bye. IMEHHO OHM ABIAIMCH HENOCPEICTBEHHO TecaaMu. Jlpyras 4acTh 3arOTOBOK
(puc. 5.9; 5.10) npeTtepneBaia Lenb Ky3HEYHBIX ONEPaLHii, IPEXJIe YEM CTAHOBIIIACh KIIMHBAMM, BTYJIb-
YaThIMH KOBAaHBIMH J0JIOTaMH, CTAMECKAMH M IPYTUMM HHCTPYMEHTaMH.

HeratuBbl nodcedt (9 3K3.) NpeaHa3HAYaINCh 1A OTINBKHU JBYJIE3BHAHBIX OPYAHil TPEX THIIOB:
C YEPEHKOM, OTAEICHHBIM OT KJIHHKA MEPEKPECTHEM U IEPEXBATOM, H OBATbHO-THCTOBHIHBIM KIIHHKOM
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c mponoasHbeIM pebpom (puc. 5.9: C; 5.10: 4), c LIHPOKHM TpanelHeBUIHBIM YepEHKOM, Oe3 pebpa
(puc. 5.7: 1), c y3KuM [IpAMOYTONIEHBIM YEPEHKOM, OTACICHHBIM OT KJIMHKA YETKMMH IUIEYMKaMH, M HEPBIO-
poii Bonb KiHHKa (kB. 5333-1/4), Fopasgo 66abias pparMeHTapHOCTh OCTaJIbHBIX MATPHLI H HEraTHBOB
(x mpuMmepy, puc. 5.8: 4) He MO3BONAET C JOCTOBEPHOCTHIO PEKOHCTPYHpOBaTh Mopgdooruyeckuii 06-
nuK camux opymmii. J[muHa Hanbosee Xopolo coXpaHHMBILEroca Heratusa (puc. 5.10: 4A) — 167 MM,
a OTVIMBAaEMOTO B HEM HOXa — He MeHee 190-200 Mm. JImHa Apyrux HoxkeH, K COxaJIeHHIO, He TOIaeTCA
TOYHOMY ONpeAeICHHUIO.

Eme onuH Heratus (puc. 5.7: 2) nepelaeT penkdi A7 Mo3AHEOPOH30BBIX JPEBHOCTEH THII
JBYIE3BUHHOTO HOMCA-KUHMCANA C HATHTON, HECKOJIBKO 3ay)KEHHOH Ha KOHLIE PYKOATBIO (CM. O HUX:
[UepHsbix, Ky3pMuHBIX 1989, c. 115-117]). XapakTtep coeaAMHEHHUs IUIMHKA C PYKOSTBIO OCTaeTCA He-
SICHBIM: COXPaHHJACh TOJIBKO YaCTh MaTPHIBI ¢ HeratuBoM (75x15 — 23x3-4,5 MM) BepxHel 4acTH
PYKOSTH C pacIIMpPEHHbIM JIUTHHKOBEIM KaHanoM Ha Topue. [[1MHa caMoil pyKOATH cocTaBisia He
MeHee 90-100 MM, a TonmuHa 6-9 MM. YrayOneHnne (6x5 MM) B HHKHER YacTH HEraTHBa CIYXMIIO,
BEPOATHO, M 1A GOPMOBKH penbedHOR MIMIIEYKH Ha PyKOSATH, HJIM THE3A0M JUIi ITH(TA, C NO-
MOIIBI0 KOTOPOTO JKECTKO COBMEIIATHCH BE CTBOPKH. [IpH BTOpOM BapHaHTe OTJIMBKH PYKOATH IO-
JIy4Yanach ¢ OTBEPCTHEM.

Opyans, KOTOphle B Halllel TUTEpaType TPaaULMOHHO UMEHYIOTCH cepnamu (Mbl MpenoYu-
TaeM HalbiBaTh UX cexauamu), npeiacrabieHbl B [opHoMm marpuueit (puc. 5.11) ¢ 1ByMs NOJHBIMH
HeratuBamu (292x70-76x4-9 mM) U pparMenTamu eme 10 ctBopok (Tabn. 5.2; puc. 5.8: 6-8), nBe n3
KOTOPbIX (KB. 5432-B/3 1 5432-r/3) kak 6yATO ABNAIOTCA YacTAMHU ofHOK MaTpuLbl. O6pawiaeT Ha cebs
BHHMaHHE BbINMYKJIafA IOBEPXHOCTh HEraTUBOB, MHOTAA JaXke C YIyOaeHueM BIONAL ciMHKH. C moMo-
IIBIO 3TOTO TEXHUYECKOTO NMPHUEMa, IIMPOKO MPAaKTHKOBABIIETOCA M03AHEOPOH30BBIMH JIMTEHILIMKAMH
Bonro-Ypanes n [Tomonss [Tallgren 1916, fig. 37; Tuxonos 1960, tabn. XX: 14; 3yauna, Ky3sMuHa
1977, puc. 7; Ilpsaxun, CaBpacoB 1989, puc. 10-11; ExumoB 1993, c. 25; 3nanoBuu 1995, puc. 7;
O6b11eHHOB 1996, puc. 1: I, 5], HapawmuBacs ciioii MeTaa [0 KpasM 3aroTOBKH, HE0OXOOUMBIH IIpH
nansHelmed GOpMOBKE OpYIHA.

B oTiMumMe oT METaLTHYECKOro JIoMa lieflad CTBOpka, 0OHapyeHHasi HeloCPEeACTBEHHO MOBEpPX
mosnoB koMiuiekca Ne2 (puc. 5.11; 5.12: 4), naeT scHO€ NPeACTaBNEHHE O TUIIE OTIIMBAEMBIX OPYAMii — 3TO
CEKaYl TaK Ha3bIBaEMOro JepOeeHEBCKOTo THIIA C aCHMMETPUYHOH KOH(HUIypanieH CIMHKY, ITHPOKO#H
paboueii yacThlo, C1a60 H3OTHYTHIM JIE3BHEM U HAMEUEHHOH NATKOMH YepeHKa (CM. moapobHee B riase 2).
INo Bce# BEpOATHOCTH, C 3TOH JKE KATErOpHUeH OpyAHH CBA3aHEI HETAaTHBEI elie ABYX (MM OXHOIT) MaTpHLl
M3 3aChHITIH TOTO X*Ke koMIuiekca (kB. 5432-8/3 u 5432-1/3). Lllupuna oTnHBaBIIECs 3aTOTOBKH ABHO IIPEBHI-
mana 70 MM, UTO He XapaKTepHO Aaxe Ui Hanboiee CHIbHO paCKOBaHHBIX «CEPIIOB» TaK Ha3bIBAEMOIO
cpybHoro Tuna. Y nocieaHux, cornacHo IpoMepaM aBTopa, OHa He npeBbliana 60—63 Mm.

DparMeHTapHOCTh OCTaNBHBIX CTBOpPOK (pHC. 5.8: 6—8) He Mo3BOJAET PEKOHCTPYHPOBaTh MOp-
¢onoruyeckuii 061MK OTIMBaEMBIX B HUX opyauid. K ecnu cpeau MeTayumyeckoro ioMa paa o6pa3nos
YCIIOBHO MOXHO NPHYHUCIIHTD K «cepriam» CpyOHOro THINa, TO B OTHOLIEHHH JHTEHHBIX (GOPM IUIA MO-
IOGHOTO IONMyIEHNA HET H KOCBEHHBIX CBHAETEILCTB.

Bce BBILICONMMCAHHBIC HETaTHBLI, KAK OTMEYANOCh, MPHUHALIEKAT K Pa3IMYHBIM KaTeropHAM
OpYIHMIf; yCJIOBHO K HUM MBI OTHOCHM H HETaTHBEI 3a2omoeok (Tabin. 5.2), nBe U3 koTtophix (pHc. 5.9: 4;
5.12: 2), cyns no pasmepam (74x22x7 u 64x11-21 mm), npenHa3Hayanace 1A GOPMOBKH HeGONBIINX
CTEpKHEBUAHBIX KIMHBEB, Y3KUX Tecea Wi fonorueB. OcTanbHbIE HETATUBEI, CYIS N0 pANy AeTanei,
HpeAHa3HaYaIMCh JJIA OTNHMBKH KaKHX-TO KPYIIHBIX OPYIHii, HO MBI He 6epeMcs onpeaenaTh UX THIL.

HckioueHHEM B 3TOM psly ABIAIOTCA MaTPULIBI C HEraTUBaMH HOXKa-KHHXKajla ¢ HAJIMTOH py-
KoATbI0 (pHc. 5.7: 2) U Haxoneunuxa xonss (puc. 5.12: 1), npeacTaBisiONIHE KaTETOPUIO OPYXKHA.
dparMeHTapHOCTb MOC/IEAHEH CTBOPKH HE ITO3BOJIAET PEKOHCTPYHPOBATh KOHGHUIYpalMIO HEraTuBa, HO
BCE Xe OaeT obliee npeacraBieHHe 0 MOp(OIOrHueckoM o6IMKE OTIIMBAEMOTO NPEAMETA — 3TO BTYIIb-
4aThIii HAKOHEYHHK KOMBA C POMOHYECKHM B CEYEHHH CTEPIKHEM Iepa.
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5.4. CtpaTturpadumyeckoe u nnaHurpacdpmyeckoe
pacnpegeneHue NUTerHbiIX hopm

Pacnipenenenue 1nTeitHBIX GOPM M HETATHBOB OPYIHIA [0 XPOHOJIOTHYECKUM (a3aM H KOMIUIEKCaM
IeMOHCTpUpyeTca B Tabnunax 5.1, 5.2, 5.5, 5.6. bonbuias 4acTh CTBOPOK cBA3aHa ¢ cyOda3zoii B-3,
C 3aChINbIO KOTIIOBaHOB KoMIUIekcoB NeNel-3 (76 umn 59,8%). B camux komnnekcax (cyb6dasza B-1)
HX y)xe BABoe MeHblIe (35 nnn 27,6%). HesHauuTenbHOE KOTHYECTBO JTHTEHHBIX OPM BEIABIEHO
B 06BekTax cyOdasnl B-2 (9 unu 7,1%) u dasel 4 (5 unu 3,9%). JIse crBopku (1,6%) u3 packonos 2
¥ 4 — BBHIY OTCYTCTBUA CTpParurpaduyeckoi CBA3N C OCHOBHBIMH packonamu 1 u 6 — paccMaTpu-
BalOTCA BHe (a3,

54.1. ®aza 4

B coopyxenusnx 3To# (a3sl HaHACHO HaWMEHBIIEE KOIMYECTBO JUTEHHBIX ¢opm (Tabdn. 5.1).
Bce naTe cTBOpOK MPOUCXOAAT U3 MATBIX JKITHII-AM (NeNe20, 30, 32), nepekpbiThbix koMIiekcoM Nel.
OG6paiuaer Ha cebs BHUMaHHe nepHdepHiiHOE paCcIONOKEHNE ITUX XKUITHII] Ha TPOTUBOIOIOKHBIX KOHLIAX
komiioBaHa [Kapransi I, puc. 2.1].

Cpenu cTBOpoKk — 1o nBe KpuIkK (NeNe20, 32) u marpnusl (Ne30), a Takke HeolpeaeaeHHbIH
¢dparmeHT (Ne32). Marpuis! 1 oqHa U3 Kpblek (puc. 5.1: 4) BXOAUIN B KOMIUIEKTHI IHTEHHBIX GopM,
npeIHa3HaYeHHBIX VA OTJIMBKH FOPHONPOXOAYECKUX OpyanH. B ynorpe6nenun Gp11H Bce NATh CTBOPOK
(Tabn. 5.3).

5.4.2. Cy6daza B-1

B obbexrax cy6dassl B-1 o6HapyxeHo HeMHOTHMM foJiee 4eTBEpPTH BeeX cTBOPOK I opHoro (35 213.),
HO €CJIM MMETh B BUAY TOJIBKO XHIIBIE U MPON3BOIACTBEHHBIE coopyxeHus $a3 4 u B (49 3k3.), To 312
nons npeBbicUT 70% (Tabmn. 5.1). Oxono NonoBHHBI BCEX CTBOPOK CBA3aHbI ¢ koMIuiekcoM Ne2 (16 3k3.),
6onee Tpetn — c nepBEIM (13 3K3.); TpeTnit (6 5k3.) UM 3aMeTHO ycTynaer (Tabn. 5.5). KoHTpacT Mexay
koMiekcamMu NeNel u 2 Oyner cTonb e SBCTBEHHBIM, €CJIH OOpaTHThCA K HACBIIEHHOCTH HaXOA0K
B IU1aBHIBHBIX ABOpax (3 M 16 3K3.) — naxe ¢ yueToM 3aMeTHO 60JbliIeH MIolaaH NPOU3BOACTBEHHON
4acTH BTOpOTo H3 HHX. KoppekTHoe cpaBHEeHHE ¢ KoMILIeKcoM Ne3, Kk cokalleHHIo, HEBO3MOKHO (T10-
cKONbKy xunuma NeNed8 u 49 BCKpBITHI HE MOJHOCTBI), HO CyAA MO MPEANOIaraeMoii ero miomasim,
BBIARJICHHOH B XO/I€ 2NIeKTpoMeTpHYecKux Ucciaenoanuit [Kapransi I1, puc. 9.1], HachieHHOCTh HAXOA0K
3/1€Ch CYIIECTBEHHO HIMXKE, YEM BO BTOPOM, U NPUOIHIKACTCA B IEPBOMY .

Bonee cymecTBeHHOE pa3znuyyie MeX Iy KOMILIEKCaMH 3aMETHO TIPH BIrlsAe Ha MaTepual, U3 Ko-
TOPOTIO U3rOTOB/EHHI CTBOPKH (Tabin. 5.5). B komnnexcax NeNe2 u 3 oHM BCe TECYAHHKOBEHIE, a B TIEPBOM
TIOYTH MOJIOBHHY COCTaB/AIOT claHlensie (6 u3 13 3k3.). IIpuMeyarensHo, 4TO HY OTHOM U3 CIAHIIEBHIX
MaTpHLl M KpHILIEK HE OGHAPYXEHO B INIaBUJILHOM JBope koMIulekca Nel u sime-TpaHiiee Ne2, 66nbmas
4aCTh KOTOPOH HCNOJIB30BaIach MOA CBAIKY 3TOro kommiekca. Bee dparmMeHTsI (a2 HaM HE yaanocs co-
6paTe HH OHO#M 1OJHOH CTBOPKH) OKa3aJIHCh B )XKHJIOH ITOJIOBHHE H €T0 OTCEKE — PYIHOM ABOPE.

Ewe ogHo pa3znnune kacaeTcs COOTHOLIEHHS MaTpHll M KPHILIEK: IEepBble ABHO JOMHHHUPYIOT
B koMiuiekce Nel (11 3k3.) — npu oHO#M KphIlIKe, TOTHA KaK BO BTOPOM H TPEThEM OHH NPEACTaBICHBI
B paBHOi1 none (Tabn. 5.5). [Ipu 3ToM, npaBaa, HY)KHO YYHTHIBaTh, YTO B koMuiekce Ne3 MaTpHuEHl co-
cpenoToueHbl B xunuile Ned48, a kphlllikH — B xuanme Ned9,

Yro0 KacaeTcs 6pakoBaHHBIX CTBOPOK CyOda3s! B-1, TO B IPOLIEHTHOM COOTHOLIEHHUH MEHBILIE BCETO
HX OKa3anoch B koMIuiekcax NeNel u 2 (ocobGeHHo B niepBoM); B koMmiuiekce Ne3 ux cyiectBeHHO Gonbiie
(tabn. 5.4). OnHaxo ecv MMETh B BUAY TOJBKO MaTPHULIbl M KPBILIKH, TO Pa3JIHYHE MY KOMIUIEKCAMHU
yke He Oyzner cTonb cyiecTBeHHBIM. Ha yeThipex HEHCHONB30BaHHBIX MaTpHLaX BBIPE3aHBl HETAaTHBBI
Tecna, KHPKU-MEIIHH, Kailla-KHPKH U cekada (Tabi. 5.7).

Komnaexc Nel. Jluteiinnie GOpMbI HAHIEHBI BO BCEX YaCTAX JaHHOTO KOMIUIEKCa, 32 HCKITIOUEHHUEM
CaKpaJIbHOHN AMBI-LITOJIBHH.
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Boubllie Bcero ux BBIABICHO, KAK 3TO HY MOKAXKETCA HA NEPBBIN B3[VIAA CTPAHHBIM, B XXHIIOM OT-
ceke (6 3k3.; Tabun. 5.5), U3 HUX yeThIpe cnanueBbiX. [locnenuue (puc. 5.9; 5.10) o6HapyxeHB! B IIEHTpe
aToro npocrpancTna (kB. 5027, 5028), TAroTes k BepXHEMy ropU30HTY IOJIOB K 3amajay ¥ ceBepo-3anany
OT ne4H. 3aech e HaliieHa YyacTh IECYaHHKOBOM MaTPHIIB! I OTIMBKH T'OPHOIIPOXOIIE€CKOro OpYaus
(puc. 5.6: 6). Eme B onHOM cilyyae Heonpe/eieHHas eCYaHUKOBas CTBOPKA MOMEIIEHa B CEBEPHOM
KOHIIE IOANOIbHOM xkepTBeHHOM MBI Ne23 {Kapraunei 11, c. 86]. IIpu 3ToM noka3atensHO, YTO HA OQHOTO
¢dbparMenTa nuTeiHbIX GOpM He 0OHApY)XEHO B CaMoii ey U B MPUMBIKaBIIeH K Heif aMe Ne5-6, xoTA
B HUX Hal{JeHO HEMaJIo 00pa3LIoB lL1aKa U MEAHBIX Kanenb,

C ropH30HTOM MOJIOB CBSI3aHBI TAKXKE C/IAHIEBLIE MAaTPHULIA U KPHILIKA, OOHapy)KEHHBIE B PyJHOM
nsope (tabm. 5.5).

Ha BocbMM MaTpuLiax M3 JKHJIOTO OTCEKa M pyAHOro Asopa c(OpMOBaHEI, MPEXIE BCETO, He-
raTHBbI KIIMHBEB/TECEN H HOXEH, a TAKXKe Kai/Ia-KUPKH U 3aroTOBKH HeGoubloro opyaus (Tabim. 5.6;
puc. 5.6: 6; 5.9; 5.10). Hanpotus, Bce TpH ec4aHUKOBBIX CTBOPKY U3 IUTaBHIBHOTO ABOpa (pHc. 5.2; 2)
NpeAHa3HaYINCh JUIA OTVIMBKHM FOPHONPOXOO4eCKUX opynuii. Bo Bcex ciyuasx oHH HaliAGHBI Ha TIOJNax
B I0T0-3aNaJIHOM YacTH KOT/I0BaHa, KyJa OTrpebauck OTXOABI BLITLIABKH Y ILIaBKH U3 o4ara Ned. OnHa
U3 3TUX CTBOPOK (puc. 5.2: 2) MoxkeT OBITh OTHECEHA K KOMIUIEKCY YCJIOBHOM AMBI Ne84 (BMecTe ¢ Ka-
MEHHBIMM HaKOBaJIbHEM, MOJIOTKaMH Y T.11.), NPHMEIKaBUIeH K o6BanoBke [Kaprans! 11, c. 81].

O6painaer Ha ce6s BHMMaHHe, YTO B sMe-TpaHLiee No2, HCIIONB30BaBLIEHCA MO CBaJIKY BO BpeMA
¢dyHKUHOHHPOBaHHA KoMIUTekcoB NeNel—2 [Kaprausi II, c. 83], oTnoxkmiack Macca GBITOBBIX H KyXOHHBIX
OTXOZI0B ¥ HAPAIY C 3TUM — CPaBHUTENBHO HEMHOI'O OCTATKOB ITPOU3BOICTBEHHOH JEATENBHOCTH, BKITFOYas
¢dbparMeHTBI BCEro JIMIIbL ABYX IECYaHHKOBBIX MAaTPHII C HEraTHBamu Tecna (puc. 5.8: 5) u ropHonpoxoa-
yeckoro opyaus (puc. 5.5: 1). Ilepsas u3 HuX He ObuUIa B ynorpebiaenuu (tabmn. 5.7).

Komnnexc Ne2. B nnaBunsHoM aBope komiuiekca Ne2 Bce jinrernblie ¢opMel (Tabn. 5.5; puc. 5.2: 1
5.11; 5.12: 4) cBA3aHbI C BEpXHUMH OTJIOEHHAMH 110J1a M MOILHBIM CJIOEM 30151, COPOLIEHHBIM B KOTJIO-
BaH B KOHLE (PyHKUMOHUPOBaHHA 3TOrO KoMIUlekca. B MenernnaBunbHbIX o4yarax, MycopHoi ame Ne2-a
U CaKpaIbHBIX AIMax MOJ IOJaMH KOTJIOBaHa He oOHapyxXeHO HH oxHoro ux ¢parmenra [Kapranm II,
Tabn. 4.1]. BHyTpH caMOro kOTa0BaHa CTBOPKH BCTPEYAIOTCH IO BCEil IUIOMA/Id, HO BCE JKE B 3aMETHO
66neniem xonmnyecte (13 n3 16 5k3.) — B ero 3amagHoi H ceBepo-3anaIHOMH MOJIOBHHE, 1€ COXPaHHINCh
Gonee ABCTBEHHBIE Cliebl POU3BOCTBEHHON AeATeNnbHOCTH. VI3 YyeThipex MaTpHI[ ¢ HETaTUBaMH rop-
HOIIPOXOAYECKUX OpYAHil ABe BEIOpaKoBaHkI (Tabi. 5.7).

Ta6auua 5.6. Pacnipenenenue HeraTuBoB JUTENHHbIX $HopM B koMIulekcax NeNel—3 M B 3aChINU HX KOTJIOBaHOB

S v
Mpeamer Ne1 Ne2 Ne3

wan, | B8 | PV | gy | TS kg an dn| ||
Kupku-newHm 1 3 1 1 7
Kanna-kupku 1 2 2 1 1 14 2 2
Knuubsi/tecna 4(4) 1(1) 1 1 44) | 4(1) 1
Hosxwm 2(2) 2 2(2 1
Cexaumn 2 1 2 3 3
HakoHeuH K KonbA 1
3arotosku opyawin | 1 (1) 1 3
Bcero: 8(7) 3 1(1) 3 7 1 2 |244) | 12(3) | 17

Hpnme!lalme: B CKOOKaxX — KOJMYECTBO HEraTMBOB Ha MaTpHLax H3 MEpreii; B YHCIC HEraTHBOB YUTCHBI IIPpO-
KaJICHHBIC OTIICYATKH OTIIHBOK HA KPBILIKAX
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Ta6auua 5.7. PacripeneneHne HEraTMBOB Ha HCIOJNBb30BaHHEIX H HEHUCNONb30BaHHbIX MATPHLAX B KOMILIEKCAX
NeNel-3 ¢ B 3aChIlId HX KOTIOBaHOB

Komnnexe comnnexcom
NpeameT Ne1 Ne2 Ne3
wan, | 038 | PYAN. | g | TG0 | g an 8| |
Kupku-newHn 1 3(1) 1(1) 1 7(1)
Ka#ina-kupku 1 2 2 1(1) 1 14 (5) 2 2
Knunbs/tecna 4 1 1(1) 1 4 (1) 4(2) 1
Hoxu 2 2(1) | 2(1) 1
Cekauu 2 1(1) 2(1) | 3@ | 3(M
HakoHe4HuK konbA 1
3aroToBKK opyaui 1 1 3
Bcero: 8 3 1 3(1) 7(2) 1 2(1) | 24(9) | 12(5) | 17 (2)

lelMe'-laHlle: B CKOOKaX — KOJIHYECTBO HETATHBOB Ha HEHCIOIb30BAHHAIX MaTpHUax; B YHCJIC HCraTHBOB YUTEHbI
MPOKAJICHHBIC OTIIEYAaTKH OTJIIUTHIX H3ACINH Ha KpBILLKax

Komnnexc Ne3. B nanHOM koMIuiekce K nosiaM xuuig NeNe48 u 49 npHypodeHbl HaXOAKH TIATH
nutenHbIX popM (Tabn. 5.5), npryeM B mocieqHEM COOpPY)KEHHH OHH JIOKATTH3YIOTCS B €10 CEBEPO-BOCTOU-
Hoi#t nmonosuHe. Eie onHa cTBopka (kpbiluka) oGHapy)keHa B cakpasibHOM (okepTBeHHOM) Aime Nel41 atoro
K€ XIIHILA. B 0CTaNbHBIX MOANONBHBIX AMAX, 4 TAKKE B 04arax, BKIIOYas OCHOBHOMN — MEACIUIABIIIBHBIH
(Ne12), u Ha «nonax» TpaHiueu-npoxona (Nel34) k waxre nmureiinsie GopMbl OTCYTCTBYIOT. EnnHcTBEHHAs
HEUCIONb30BaHHAA MaTPHULA (C HETAaTHBOM CEKa4ya) MPOUCXOINT U3 Xkuamia Ne4§ (tabn. 5.7).

Ha 11 marpuuax, cBsa3aHHbIX ¢ koMmuiekcoM Nel, copMoBaHo 15 HeratuBoB (1abn. 5.6). OHu
npeaHa3HaYaIuCh B OCHOBHOM IS OTIMBKH KJIMHBEB/TECEN N TOPHOMPOXOAYECKHX Opyauid (o 6 3k3.).
Ha wectn Matpuuax, HaiqeHHbIX B koMIuiekce Ne2, BBIpE3aHO ceMb HeraTuBoB. B HuX ¢opmoBaiuch,
HpexIe BCEro, rOpHALKAE HHCTPYMEHTHI (4 5K3.) H cexauH (2 3k3.). JlBe MaTpHLIbI H KPBILIKA (C KOHTYPOM
HeraTtuBa) U3 KoMIulekca Ne3 ciy)kHiIH [UiA OTIMBKHY Kaiia-KMpKH, cekaya M 3arOTOBKH OpyIHs.

Ecnu cpaBHHBaTh MaTepHAJIBI TOJIBKO IUIaBHIBHBIX IBOPOB KOMIUTEKCOB NoNel—2, To HaMeTHTCA UX
sIBHAas HAMPABIEHHOCTH HAa U3rOTOBJIEHHE OPyaAuil ropHoro aeia (7 u3 10 HerarusoB). B 3ToM ux cyiue-
CTBEHHOE OTJIHYME OT KHJIOTO OTCEKA U PYIHOTO JBOpa KoMiuiekca Nel, B KOTOpbIX oKa3anach 60blas
4acTh CJIAHLIEBBIX CTBOPOK U1 OTIMBKHU KIIMHbEB/Tecen U Hoxel cybdasnl B-1.

5.4.3. Cy6daza B-2

Konnexiusa nutelHeix popM cybdasnl B-2 BueTBEpO YMEHbIIAETCSA MO CPAaBHEHMIO C IPEALLICCTBY-
oMM nepuoaoM (tabi. 5.1; 9 3x3.). B 1o ke BpeMs cneqyeT npu3HaTh ee JOCTaTOYHO NPEACTaBUTENb-
HOM, UMed B BUAY OrpaHHYEHHbIE MPOCTPAHCTBEHHEBIE MacITaObl GyHKIIMOHUPOBaKHSA OOBEKTOB JAHHOM
cy6dassl [Kaprans! I1, puc. 5.1; 5.2].

ITo HaGopy MaTpul u HeratuBoB cyOdaza B-2 okazamace HanbGosee OMM3KOMH KIIOMY OTCEKY
KoMiuiekca Nel, mpexkae Bcero 3a cueT KiIMHbeB/Tecen U Hoxeil (puc. 5.8: 1, 4); kpome Toro, ux conm-
AET ¥ 3aMETHOE KOJMMYECTBO ClIAaHIEBbIX CTBOPOK (3 3K3.). [0 Bcelt BepOATHOCTH, 3TO CBA3AHO C TEM,
4YTO COOPY)KEHHUS «BPEMEHH MOropebleB» 00yCTpanBalOTCA Ha pPyHHAX JKHIIONO OTCEKa ero GhIBIIMMH
HaceJIbHHKAMH.

BHe 3TOro MpocTpaHCTBa HaiifieHbl TOJIBKO TPH CTBOPKH. JIBe M3 HMX NMPOMCXOIAT M3 HKHIMIL
NeNed5 (puc. 5.8: 7) n 59, coopyxeHHBIX Ha pynHax »wini NeNed9 u 48 xomruiekca Ne3, u emre oqHa

20—70l
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(puc. 5.12: 3) oGHapyxeHa NMOBEpX 3aBajia MIaBIIBHOTO ABopa Komiuiekca Nel (kB. 4826). JlutelHbIx
¢dopM BoBCe HeT B OTNOXKEHHAX cyOda3el B-2 B KoTaoBaHe koMIuiekca Ne2.

Bce onepanui, cBA3aHHBIE C BBHITIABKOH, IUIABKOM H IHTbEM MEJIH, OCYIIECTBILLINCD B 3TO BpeMs Ha
CHeManLHO Mpon3BoACcTBEHHOM Mardopme ¢ ogaramu NeNel—2, o6ycTpoeHHO# Ha 06BaJIOBKE XKHIJIOTO
orceka komrutekca Nel [Kapransi 11, puc. 5.1]. 3nech BeIABNEHBI 1B MaTpULBI C HETaTHBaMH KPYTIHBIX
TOPHONIPOXOAYECKUX opyaui (puc. 5.2: 3; 5.5: 3), npnueM nepBas U3 HUX JieXKala HEMOCPEACTBEHHO Ha
6opty ouara Nel.

ToHkas cTBOpka C TpeMs HeraTHBaMH Tecenl M Hoxa (puc. 5.8: 4) BeiABIeHa Ha 00BanOBKE
C KOXKHOI#t cTOpoHBI JkHLa Ne26. B camoM »xunuile ¥ npuMbikaBuieii k HeMy ame Ne33-a (¢ obuineM
OCTAaTKOB YTHIIH3aLMH [IU1aKa) TUTEHHBIX PopM HeT. OTCYTCTBYIOT OHHU U B TpeX Apyrux amax (NeNe3,
16 u 16-a), Takxxe NPUYPOUESHHBIX K 06BaJIOBKE XUII0ro orceka. OqHako 613 aMel Nel16, Ha oOBaloBKeE,
HaiaeHbl TpM (pparMeHTa HeolpeaeleHHoH cnaHueBoi cTBopkH (kB. 5027-a/6). BHe coopyxeHui
(xB. 4928, 5129, 4826) o6Hapy»eHBI el1ie TPH TUTEHHBIX POPMBI: MATPHIIBI C HETATUBAMH KIIMHA/Teca
1 HoXa (puc. 5.8: 1) n kaina-kupku [Kapransl. Tom I, puc. 5.6], a Takxke 06;10MOK HeonpeaeIeHHOH
MecyaHUKOBO# cTBOpKH (puc. 5.12: 3).

Ha wectn maTpuuax, npuHagnexanmx cyogase B-2 v, 6e3ycioBHO, HCIIOIB30BaBLINXCS JIH-
TeHIMKaMH, chOPMOBaHO AeBATh HeraTuBoB (Tabia. 5.1; 5.2). CTBopkM M3 MECYaHHKa NpeaHa3Ha4a-
JIUCH JUIA OTJIMBKH 3arOTOBOK BTYJIBYATOM MEIIHH (pUC. 5.2: 3) M ABYyX CTEP)KHEBUIHBIX KaHN-KUPOK
(puc. 5.5: 3), a Taoke cexada (puc. 5.8: 7). Ha aByx nuiup 4acTH4YHO COXPAaHMBIIMXCS MaTpULIax U3
Meprena (puc. 5.8: 1, 4) BeIpe3aHbl HeraTuBbl KIIMHbEB/Tece (3 3Kk3.) n Hoxel (2 3K3.).

5.4.4. Cy6dasa B-3

Bonee nonosuHsI Bcex cTBopok ['opHOTo (76 3K3.) MPOHCXOMUT K3 NEPEMELICHHOMH CBATIKH CyOdassl
B-3, xotopas «3anedarana» pyHHbI 3a6poLIeHHBIX coOpyxeHHi koMmuiekcoB NeNel-3 (tabn. 5.1; 5.5).
B 3acbinu cocpenotoueHbl Mareprais! (IIpunoxenne 1, abn. lp1.1; [Kapraisi II, Tabu. 6.1]), ca3anHble
B OCHOBHOM C (YHKIIMOHMPOBAaHHEM JAHHbIX KOMILIEKCOB. B Heil oka3zannch HE TOIBKO OTCIY)KHBIIHE
CBO# Bek JuTeiiHble popMel (Tabn. 5.3; puc. 5.3; 5.4: 1-4;5.5: 4-6;5.6: 3, 5; 5.7; 5.8: 1-3, 6-8; 5.12: I).
OKo0J10 NOJIOBUHEI CTBOPOK B 3achiny kommiekcoB NeNel-2 okazanuch HEyNaBIIMMHCS 3aroTOBKaMH
¥ GPaKOBAHHBIMH SK3EMILIAPAMH; B 3aChIH KOMIUTEKkca Ne3 HEHMCNIONB3OBAHHBIX MATDHII M KPBIIIEK
cyliecTBeHHO MeHblue (tabn. 5.3; 5.4; puc. 5.4: 5;5.5: 2;5.6: 1, 2, 4). IIpu 3TOM HEO6XOAMMO YyKa3aTb,
4TO TONBKO B 3achinu koMiuiekca Nel mpHMeTHOM ABNsAeTCA 1015 OGpakoBaHHBIX MaTpHll C HEraTHBaMH
TOPHOIPOXOAYECKUX HHCTPYMEHTOB (Tabmn. 5.7).

B nmpezenax KOTJI0BaHa IUIaBHIBHOTO ABOPA KOMILIeKca Ne2 CTBOpKH 3aJIETaloT IO MPEUMYIUECTBY
B €T0 3aMagHoi H ro-3anaaHoi noaosuHe (18 3k3.) — B OT/IHYME OT METAJLIA H 1LJaKa, B 00JbIIel cTe-
MIEHH TATOTEIOIIHX K IOr0-BOCTOYHO# cTOpOHE KoTaoBaHa. B 3aceinu kommuiekca Nel 6osiee HachIIeHHOH
OKa3aJlach KKHAA U I0ro-BOCTOYHAA 4acTh KOTJIOBaHA [UIaBHIIBHOTO JBOPA M MPHMBIKAKOLIHE YYaCTKH
o6BanoBkH (13 5K3.) U 10)KHAsA U KOr0-3anajHas oJI0BHHA KOTJIOBaHa xHioro orceka (11 3k3.). B cBanke
HaJ KoMiiekcoM Ne3 oCHOBHasi 4acTb 00JI0OMKOB JTHTEHHBIX dopM (15 3Kk3.) 0OHapyeHa B OTJIOKEHHSAX,
HepeKpBIBaBIINX KWIKILE Ne49, 6iike K LIEHTPY €ro KoTiaoBaHa. Elie TpH CTBOPKHM IONAH B 3aChIlb
TpaHien-npoxoaa (Nel134) x maxre. O6pamaer Ha ceOs1 BHUMaHKeE, 4TO B IIPEAEIaX KOTIOBaHa KHIIHILA
Ne48 He 06Hapy»KeHO HH OHOTO hparMeHTa JIUTEHHBIX GopM.

[TouTH MonoOBMHA BCex BHIOPOUIEHHBIX CTBOPOK OKa3ajiach B 3achIU KoMiekca Nel (36 ak3.),
OKOJIO TPETH — B 3aBasie KoMIuiekca Ne2 (22 3k3.) M HECKOJIbKO MeHbIIE — B 3achiny komiuiekca Ne3
(18 5k3.). B TakoM ke MOpAAKE OHU PacIONaralTcA, €CIH 0O0paTHThCA K KOHLEHTPALMH HaxoooK Ha
eauHMLY Iwiomamy (2,5:2,2:1,8). Ho oH n3ameHuTcs Ha npotuBononoxHsii (1,9:2,2:3,3), eciu cpaBHUTB
TOJIBKO 3aChINH IIPOM3BOICTBEHHBIX GJIOKOB — JIMTEHHBIX JBOPOB kKoMiuiekcoB NeNel—2 u sxmnina Ne49
KoMIuiekca Ne3.

B 3aceinn koMiuiekcoB NeNe2—-3 necuanukoBbie cTBOPkM (20 M 17 3K3.) SBHO JOMHHHPYIOT Hal
cnadieBeIMH (2 ¥ 1 3K3.). Jlureitnbie ¢popMBI U3 NecyaHHKa npeobnagaloT U B 3aBajie koMiurekca Nel
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(27 353.), HO 371€CH, KaK H B CaMHX COOpYxeHuAX cyOdazel B-1 (Tabi. 5.5), coxpaHsieTcs BeCbMa 3aMeTHasA
JloiiA cTBOpok U3 meprens (9 nian 33,3%).

bonee nonosuHe! Bcex cTBOpok cy6dassl B-3 cocTariaior MaTpHLbl (48 wiu 63,2%). AHanornyHas
KapTHHa BbIABJIEHA M B caMuX koMruiekcax NoNel—3 (taOn. S5.1; 5.5), HO B MX 3aCBIIN OKa3aJIOCh He-
CKOJIIBKO MeHbIIe Kpbiuiek (7 win 9,2%) u 1o ke BpeMs — 3aMEeTHO GOJTbIIE HEOMpPEAEICHHBIX CTBOPOK
(21 nwm 27,6%). B nocneaHeM cityuae CKa3bIBaeTCs ABHO Gollee BhIpaKeHHas QpParMeHTapHOCTh 3THX
06JIOMKOB, HEXENH Y aHATOTHYHBIX CTBOPOK cyOda3el B-1, 4To He O3BOJIIIIO NPOBECTH Hoee YeTKyio
nuddepeHIHaLHIO MATPHIL] U KpHILIEK.

Ha ctBopkax nuteitHbIx dopM cyddasel B-3 otMeueHsl 48 HeratuBos (Tabi. 5.2), a TakKe YeThIpe
OTIIeYaTKa OTVIMBAaBIIMXCHA 3arOTOBOK OpPYAMi Ha KphIMIKax. B konHuecTBeHHOM OTHolIeHMM 310 Gonee
[IOJIOBHHBI BCEX HEraTUBOB UCCIIEyEMOMH CEPHH, HO B IPOLICHTHOM OTHOILICHMM Ha CTBOPKaX M3 3aChIITK
BBIPE3aHO CYILECTBEHHO MEHBIIE HEraTHBOB, YeM Ha Marpuuax cybdas B-1 u B-2, — v npexae Bcero
3a c4eT cyaHueBbIX popM. JIHLiE Ha OXHOM U3 IECTH TaKUX CTBOPOK M3 3achinK (KB. 5333-1/4) uMeercs
JiBa HeratuBa. B To ke BpeMs 1o ABa HeraTuBa BbIpe3aHO Ha GOJMBLIMHCTBE CIaHIEBBIX MaTpHL cyOda3
B-1w B-2 (5 u3 7 3x3.).

CnaHueBble CTBOPDKM NpeNHa3Ha4yaluCh, KaK PaBUIIO, IUIA OTIIMBKH KJIHHbeB/Tecel (5 3Kk3.;
pHc. 5.8: 2) u HOxe#t (2 7K3.); MEéHbIIasA YacTh HETaTUBOB 3TUX opyauii (4 u 2 3k3.; puc. 5.7: 1; 5.8: 3)
BbIpE€3aHa B IECYaHMKOBBIX CTBOPKaXx. B [mocieIHMX OTIHBAIUCE, IPEXAE BCETO, TAKENbIE H METAILIOEM-
KHE HHCTPYMEHTBI JUIA TOPHOINPOXOAYECKUX pabot (25 3k3.; puc. 5.3; 5.4; 5.5: 2, 4-6; 5.6: 1-5), a Taoke
cekauM (8 3k3.; puc. 5.8: 6-8), Hox-kuHxKan (puc. 5.7: 2), HAKOHEYHHK KoMbA (pHc. 5.12: /) H 3aroTOBKH

HeolpeneNneHHbIX opyauii (3 3k3.).

5.4.5. Pacnipenesienne HeraTuBoB Nno $asaM M KOMILIEKCAM

Pacnpenenenye HeraTMBOB JIMTEHHBIX GOPM MO XPOHOJNIOTHYECKUM (pazaM M KOMILIEKCAM AEMOH-
cTpupyetcs B Tabiuuax 5.2 u 5.6. B nenom nosropsieTcs KapTHHa, BbISBIEHHas 1A MaTpul (Tabn. 5.1; 5.5),
H IIPOHCXOINT 3TO, IIPEXIE BCETO, 3a CYET HETaTHBOB OCHOBHBIX KATETOPHil OPYIHit — TOPHOIIPOXOAYECKHX
HMHCTPYMEHTOB H cekaueil, 66nb1as 4acTh KOTophIX (35 U3 53 9K3.) NpUXOOUTCA Ha 3aChITb KOTJIOBaHOB
KoMruiekcoB NeNel -3 cy6dassl B-3. HeratiBel KiIMHBEB/TECEN M HOXEH Taloke OONBIIEH YacTBIO CBA3AHEI
¢ cybda3oii B-3, xoTs OHM 3aMeTHEe — M0 CPaBHEHHMIO C APYTHMMH KaTETOPHAMH — «OTJIOKIINCE» B XKH-
JIBIX U MPOM3BOACTBERHBIX cOOpykeHunx cyddas B-1 u B-2. Heratussl, npecTaBIAOIIME €JHHUYHEIE
KaTeropUH OpyxHs (HOXK-KHHXKaJ, HAKOHEYHHUK KOIIbA) X 3arOTOBKM HEOTpeIeTIEHHBIX OPYAUii, BBIPE3aHbI
Ha MaTpHLiax M3 3achlIH KOTIOBaHOB KoMiLiekcoB NeNel u 3,

B otiioxenmnax Bcex a3 noceneHns ['opHelit 3aMeTHa 1011 HEFaTHBOB MaCCHBHBIX T'OPHOMPOXOI-
geckux opyauit (43 mwiun 48,3%), HO IOMHHHPYIOT OHM TOJBLKO B 3ackinu cyOdassl B-3 (26 unu 50%).
Crneuudmnky cybdas B-1 u B-2, u npexze Bcero koMiuiekca Nel u BO3HHKILEH Ha ero pyuHax Nmpou3-
BOACTBEHHO# IUIOIAAKH «BPEMEHH NOTOpENbLEB), ONPENE/IAIOT HETaTHBLI KIHHBEB/TECE H HOKEH Ha
TOHKMX CIaHLEBBIX MaTpulax (14 unu 42%), koTopsie 3aMeTHBI M B UX 3achinH (6 win 25%).

Cpean MaccoBBIX KaTeropuii Opyauii HEraTHUBBI JTMIIL HEKOTOPBIX U3 HUX «HE MepeceKaloTcs»
B oObekTax koMmIuiekcoB NeNel—3: B nmepBOM OTCYTCTBYIOT HETAaTHBEI CeKadeil, BO BTOpOM — HOXKEHA,
B TPEThEM — KHPOK-NIEDIHEH, KTMHLEB/TeceN, Hoxel (Tabin. 5.6), onHaKo B 3aCHIM HX KOTIOBAHOB He-
raTHMBbI BCEX 3THUX OpyAuil nMeloTca. B omiokennnx cy6dasel B-3 Habop HEraTHBOB M MX KOJTHYECTBO
B 00111eM-TO CXO0JKH, 32 HCKITIOYEHHEM ABYX IPHHLUIHANIBHBIX OTINYHHA, a MMEHHO: IBHOTO «IepeBeca»
HEraTMBOB KaHJ-KHPOK B 3achein¥ koMmiaekca Nel (14 u3 24 5k3.) n TeM 6ojiee — B cONOCTaBICHHH
¢ xoMmexkcaMu NeNe2 (2 u3 12 ak3.) u 3 (2 u3 17 3k3), a TaKkKe HEOXKHIAHHO BEICOKOH JOJIH HEraTHBOB
KHPOK-NEIIHeNH (BMeECTe C MX 3a4EPHEHHBIMM OTTUCKaMHU Ha KPBIIIKAX) B 3aCHITN KOMILIeKca Ne3
(7 ux 17 3k3.), TeM 6onee uto B 3aBane koMiuiekcoB NeNel-2 onu enuHnyHbl. Heo6xomumo, kpoMe
TOro, o6paTNTh BHUMaHHE Ha 3aMETHOE COCPENOTOMEHHE B KoMILIeKcaX NeNe2—3 u X 3achIlM HEraTH-
BOB cekadeii (5 1 4 3k3.). [1o Bceli BHUIMMOCTH, MMEHHO C STHMH KOMILIEKCAMHU CBA3aHO X OCHOBHOE
NPOU3BOJICTBO.

20*
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5.5. Cneuuncdunka nurerHbix opm ¢ NopHoro

3aBepiias 0030p NMHTEHHBIX HOPM noceneHHA [OpHbIA, OTMETHM, YTO BCE MaTPHLIbI H KPBILIKH
ClieJIaHBl M3 MECTHEBIX NMOPOJA KaMHA: KPYTTHO3EPHHCTOrO KPaCHOBATOIo MJIM CEPOBATOTO MECYaHHKA H
TOHKO3EPHHCTOIO CJIaHLa MM ke Meprend. B Beibope MaTepnaina [uis TMTeHHbIX POPM OTYETINBO NPO-
ABNAETCA N30HUPATEeNbHOCTh. B MECYaHUKOBBIX MOHOJINTAX BHITAYMBAINCh HETaTHBHI KPYMHBIX (TIpex-
Jie BCETO0 FOPHOIPOXOMYECKHUX) OpYAHi, @ B TOHKHX CJIAHLIEBBIX MIIHTKaX — HEraTHBHl KIMHBEB/TECEN
U HOXEH.

JlJ11 MaccoBOro H3roTOBJIEHUA OPYAHii ropHoro aAena Ha Kapranax naeaibHoO Noaxoaua HMEHHO
NeCYaHMK, JIEXKALINH B IPAMOM CMBICIIE «IIOJ HOTaMH». DTOT KaMeHb JIerko oOpabaThiBaeTCsA; MaTpH-
1Bl M KPBIIKK GOJBIIMX pa3sMEpPOB NMPHTHPAIOTCA ABHO Jy4dlue IMHHAHbIX. IIpouecc M3roToBneHUs
MOCJIEIHUX BECbMa TPYXOEMOK; MX MOXKET «TIOBECTH» TIPH CYIIKE, YTO YCJIOKHUT NOATOHKY CTBOPOK.
OnHako B [OpHOM M U1 OTIMBKH CPaBHHUTENBHO HEOONBIINX IUIOCKHX OPYAMH IVIMHE ABHO NMpenmno-
YUTAJICA KaMEHb, HO Ha 3TOT pa3 Mepreb, KOTOPbIH CTOMb XKe JIErko NOANaeTCs pe3Ke M IaudoBke
H YCTOHYHB K BEICOKOTEMIIEpaTypHOMY BO31eHCTBHIO. B TO e BpeMs ciieaibl peMOHTa ONHOM U3 TaKHX
CTBOPOK (pHC. 5.9: A) CBUAETENLCTBYIOT O GEPEXXHOM K HUM OTHOIUEHMH M MX ABHOW LIEHHOCTH AJA
KapraJHHCKHX JTUTCHINHKOB.

B ocHOBe panuoHaIbHOrO BhIOOpa MecyaHMKa W Meprens Jexald AOCTYNMHOCTh, IPOCTOTa M3-
TOTOBJIEHHUA JINTEHHBIX GOPM M MX MPAKTHYHOCTb B MCNONb30BaHMH. CIIOMaHHYI0 CTBOPKY HECIIONKHO
65110 3aMeHHTH HOBOIA. I10 Bcelt BepoATHOCTH, HIMEHHO B 3TO# CBA3M MBI He HaxoAMM B ['opHOM — ¢ ero
NPUBO3HBIMH KaMEHHBIMH ODYIMAMH M TaJbKOBOH 3aypanbCKOil KEpaMHKOH — MaTpHLl H KpbILIEK M3
TaJIbKOXJIOPUTOBBIX NOPOJ, M3 KOTOPBIX A€a10Ch 60JBIINHCTBO JIUTEAHBIX (OPM Ha NMPOTHHEHHH BCEH
3MOXH paHHero MeTalla ¥ B paHHEM )KEJIE3HOM Beke 1o o6e CTopoHsl Ypana.

Ha nocenennu I'opHbIi, KpOME TOTO, HET HM OOHOrO ()parMeHTa KEpaMHMUYECKNX CTBOPOK, XOTA
IVIMHA KaK MaTepua A1 GOpMOBKH JHTeHbIX (HopM Mcnons3oBanack Ha Kapranax apyrumu npous-
BOJCTBEHHBIMH 001HaMH (Ha nocesieHnH [opHBIii 2 — 2 3k3.). B T0 3ke BpeMs B GONBIIMHCTBE METAILIO-
oOpabaTeIBalomInx LeHTPOB cpyOHoit o6mHocTH (YcoBo o3epo, KanutaHoBo 2, y BorpacoBckoit nam6sl,
Moconoska, «MakapoBckas peuka», Ycrb-Kypatom, JIunosslit OBpar 1 p.) A1s M3rOTOBJIEHHA THTEHHBIX
($hopM HCHONB30BANIaCh, IPEIKIE BCETO, MMEHHO IHHa [bepe3anckas 1990, c. 6-65; Ilpsaxun u ap. 2000,
¢. 29-31; INoxgraeuxwuii 1941, ¢. 156-160; IIpaxun, CaBpacos 1989; IIpaxun 1996, c. 18-50; N3otoBa
2000, c. 119; Xopkun 2000, c. 63; Aranos, Usanos 1989; Manos 2003, c. 130].

B nonHoii Mepe ¢ l'opHbIM nepexsnkaerca [TokpoBckoe moceneHue, pacionoXeHHOE Ha niepuepun
Kapranos, co cxonHbIM (XOTH ¥ OrpaHHYEHHBIM) HA6OpOM necyaHuKOBEIX IUTEHHBIX dopM [[Topoxosa
1989, puc. 5] u tumb oryactd — JIunoseiii OBpar, B KOTOPOM HapAAy ¢ CEpHEH NIMHAHBIX CTBOPOK HMe-
€TCA HECKOJILKO KaMEHHBIX (ONOKOBHIHOM nopoasl) [Aranos, Msanos 1989, c. 139, 141}, u IlotbMma 3
¢ ee IBYMA KaMEHHBIMH Marpunamu [Manos 2003, c. 130). Toneko B [oprom u B [TokpoBke — B oTIn4Me
OT APYTHX NPOU3BOACTBEHHBIX LIEHTPOB CPy6HOro Mupa — 6a30BLIM ABJIOCH M3rOTOBJICHHUE TOPHOIIPO-
XOI4YECKHX Opyaui.

OCHOBHOI TUTEAHbIN HHBEHTaph — KNPKH-TIEINHA H KaiJla-KAPKH — OTJIMBAHMCE HA NIPOTHYKEHUH
BCEro nepuoia CyIecTBOBaHMA [OpHOro M CBA3aHBI KaK ¢ TOPH30HTOM PaHHHX XXWJIHII-HOp ((a3a A4),
TaK M CO BpeMeHeM (pyHKIIMOHMPOBaHUA U 3anycTeHHsA koMiuiekcoB NeNel-3 (¢a3a B). AccopTHMEHT
JIUTeAHOro HHBeHTapa ¢asbl B aApndercs Gonee oOMMPHBIM M pa3HOoOpa3HBIM. B HeM — Hapsany ¢ rop-
HOMPOXOAYECKHMH OPYIHAMH — 3aMETHBIMH ABJIAIOTCSA KIMHBA/TECNA, CEKaYH U HOXH.
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KaMeHHble u3genus: MONOTKKU, HaKOBanbHWU, PyAOTepPKU

6.1. OcHOBHbIEe KaTeropuu nagenui

Hckitouas pacCMOTPEHHbIE BhIILE JIMTEHHbIE POPMBI (CM. IM1aBy 5), K MacCOBBIM KAMEHHBIM H3-
nenuaM Ha ['opHOM oTHOCATCA TP PYHKIMOHATIEHO ONpEeAEIEHHBIX KaTETOPHH H3AeNHit: 1) MOOTKH
M MOJIOTSI, 2) HaKOBaJIbHY, 3) pyAoTepkd. Kpome Toro, HeKOoTopas yacTh H3ENHil ocTanack GyHKUHO-
HaJIBHO MaJIO OTIpelIe/ICHHOM HJIH )K€ HEONpeIeIEHHOH BOBCE: pa3IHyHbIC 00IOMKH HEMOHATHBIX 111 HaC
M3IENHi, JIOCKHE THCKH, BO3MOXHO, HCIIONB30BaBIINECsA B kKadyecTBe abpa3usos Opycku u 1.11. Ocoboe
MECTO B KOJUIEKLIMH 3aHMMAaeT MaCCUBHBIH IPOTHBOBEC «KOJI0AE3HOro» THMA. Beero Hamu yuteHo 6oinee
1500 u3nenuii (Tabin. 6.1), nonapisrolee YUCIO0 KOTOPHIX MPEACTABIEHO, ONHAKO, PparMeHTaMH, K TOMy
K€ 3a4aCTYIO MaJIo BBIPa3UTEIbHBIMH . IMEHHO MO3TOMY K YKa3aHHBIM KaTETOPHAM MBI MOTITH OTHOCHTB
TOJIBKO T€ OCKOJIKM, KOTOphI€ HEC/IH Ha cebe siBHbIE IPH3HAKK TOro MM MHOrO BHJa M3AEIHH.

Ta6auua 6.1. Pacnpenenenue n3aenuil OCHOBHbIX KaTeropuii M uX pparmMeHToB no dazam/cybdasam

MonoTku MNpouue n
®aaal ¥ MONOThI Hakosanthu PyAotepku HeonpeneneHHble
cybepaza Kon-so ‘(:,I,Z:/':)' Kon-so ?,Z:/':; Kon-so f},/::z; Kon-Bo ‘(},Z:/L’;
A 89 6,0 3 13,0 1 2,1
B-1 398 26,9 5 38,5 3 13,0 11 22,9
B-2 83 56 1 44 4 8,3
B-3 897 60,6 7 53,8 16 69,6 30 62,5
BHe da3 14 0,9 1 7.7, 2 42
Bcero 1481 100,0 13 100,0 23 100,0 48 100,0

[IpenMeTs! Bcex ynoMAHYTBIX (GYHKLUHMOHAIBHO OMpEAETICHHBIX KaTeropui, paBHO KaK H He-
onpelelieHHblE, BHIACIBIBAIMCh U3 TPEX BUAOB NMOpoA: 1) mecyaHMK (a TakkKe CYLIECTBEHHO pexe
Mepreis), 2) UCKONaeMoe OKaMeHeBllee AepeBo (TO €CThb JieC NMEPMCKOro recJIorM4ecKoro nepuoaa),
3) KpUCTAJUIHYECKHE OPOABI (CPEAH KOTOPhIX, 6e3yC0BHO, peobaajaid OKpeMHENbIE WIIH XKe OKBap-
LIOBaHHbIE AJIBKY U BATYHBI U3 PEYHBIX PyCel).

IepBrle nBa BMOa MOPOA MPOHCXOMAT U3 MECTHBIX KOPEHHBIX OTJIOXKEHHH, paclpoOCTpaHEHHbIX
Ha Kapranax noBceMecTHO U, COOTBETCTBEHHO, B OiiKkailunx okpecTHOCTAX cenuia [opHblid. Tpetuit
BHJl — OKpEMHeIbIe (MOpo¥ OKBapLIOBaHHKIE) raJIbKH M MEIIKHE BayHbl — UL apeana KapranoB He xa-

! (DparMeHTapHOCTs KAMEHHBIX H3EIHMA B KOJUIEKUMH H3 packonok [OpHOTo BeipaXkeHa Ype3BBIYAHHO CyLIECTBEH-
HO, M 3TO 3aCTABJIAET HAaC YYUTHIBATh JaHHOE OGCTOATENBLCTBO NIPH CTATHCTHYECKOH OLIEHKE BCEX Pa3HOBHAHOCTEH
KaMeHHBIX apTedakxTtoB. McxoaHbIH BHI cOXpaHUia JIMIIb TOJIBKO CPABHHTENBLHO HEOONbIAA YacTh NPEIMETOB
(1ipy 3TOM ez1Ba 1N He BCe M3 HUX H300paXkeHE! Ha IPUBOAMMBIX HHXKE COOTBETCTBYIOLIMX WLTIocTpauusx). [Ipasaa,
MOpo# Aaxe (parMEHTapHO COXPaHMBIUMECH W3/ENUA TO3BOJAIM JOCTAaTOYHO HAJEKHO CYIHTh O HEKOTODBIX
«TEepPBO3JaHHBIX)» NapaMeTpax MmocieaHero (pa3Mep, NpUOIH3HTENBHBIH BeC H T.1.). IMEHHO TakHe npeaMeTsl
H HCIIOJIb30BaHbI B HACTOAIIEH 71aBe MPH OLIEHKaX OCHOBHBIX JeTaled H Mponopiyy opyanil. OqHaKo B LETOM MbI
TIPEANOYHTANIM HE BBOAUTE YUTATENA B 320y IeHHe He0OOCHOBaHHOMN H ITOTOMY U3/THIIHEN YETKOCTBIO CTaTHCTH-
YeCKUX BHIKIaAoK. Hepenko Mbl 3aTpyAHANIUCH ONPEJENIUTh: K KaKOi M3 kaTeropui u3aenuii OTHOCHICA TOT WIH
HHOM ¢parMeHT? CUHTATh 1M, K IPUMEPY, BCAKHI OCKOJIOK rajledHHKa 3a pparMeHT OTHOTO MOJIOTKA MJIN JK€ OMH
MOJIOTOK MOT OBITh PEACTAB/IEH HECKOJILKMMH 00710MKaMH M T.1.? BMecTe ¢ TeM OrpoMHOE 4HMCIIO0 BCTPETHBIIHXCH
B KYJIbTYPHOM CJIO€ OCKOJIKOB FOPHOIf OpoAibl — 0COOEHHO U3 NecYyaHuka UK Mepresi — OCTaBaJIUCh B pa3psane
Heonpe/ieNleHHbIX H B MPHBOAMMOI 3/1eCh CBOJIKE OHH HE HalI CBOET0 oTpa)keHMA. Bce 3o cileryeT yunTEIBaTh
TIPY 3HAKOMCTBE C NIPEACTABIICHHON B HaCTOAWEH M1aBe mMyOnHkauneit Mareprana.



Puc. 6.1. Monot u3 BatyHa, noabeMHBbIA MaTepuan (Bec 7,9 kr)

PaKTEpHBI, HO YaCTO BCTPEYAIOTCA CPaBHUTENBHO HEJANEKo — B pedHbIX pycinax Canmsiiia, CakMapsl
u Ypana. IMeHHO OTTyAa U B GONBIIOM KOJHYECTBE OHM CNELMANBHO AOCTAaBISIHCh HA [OpHBIA Wi
HY)K MECTHBIX N'OPHAKOB ¥ METAJLTYprOB.

6.2. MONoOTKMU U MONOTbI

Cpenu KaMEHHBIX IPEAMETOB MOJIOTKH M MOJIOTHI, O€3yCIOBHO, IpUHAAJIEKAT K Hanboiee MHOTO-
YHUCJIEHHBIM H3AenuaM. Macca pasHooOpa3HbIX, HO BIOJIHE OYEBHAHBIX (PParMEeHTOB 3THX OpyIaHUid,
a TaK)Ke MOMIHOCTHI0 COXPaHUBIIMXCA SK3EMILIAPOB, COIIaCHO MoyeBo# cratiuctuke (cM. Tabn. B.1; 6.1),
paBHa 1481 o6pasuy.

6.2.1. Cpipbe 11 HITOTOBJIEHHS MOJIOTKOB H MOJIOTOB

JU1s M3roTOBIEHHA MOJIOTKOB M MOJIOTOB HCIIOJIb30BAJIHCH [IBA BU/1A ChIPbA: 1) OKpeMHeble (OKBap-
LOBaHHBIE) KPYMHBIC PEUHBIC TAILKH U MeJIKUE BaTyHbI (puc. 6.1-6.10); mia yno6crBa H310KEHHUA MBI
6ymeM HIMEHOBATh HIJKE 3TOT BUJ CHIPBA «TAICYHMKOBEIMY; 2) OKAMEHEBILIEE IEPEBO — IPEUMYILIECTBEHHO
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Puc. 6.2. MonoTsl U3 BanyHoB: | — xepTBeHHas aMa Ne4l, ruraBuneHbBIA IBOp Komiutekca Nel, cy6daza B-1
(Bec 2,5 kr); 2 — nogbeMHEI MaTtepua (Bec 7,5 Kr)

B opMe LIMIMHAPUYECKHUX KYCKOB X cTBOJOB (pHc. 6.11). Tpernii BUA ChIpBA — ECYaHUKU M Mepre-
JIM — 1A JAHHON KaTeropHH OpyIUi He TOAMIICA: HU3Kas TBEPAOCTh (@ MOPOH M PHIXJIOCTH) 3THX NOPOL
OKa3bIBaJIaCh HEMPHIOIHOM JUIA YAapHEIX paboT 1M e Tex (yHKUMH, KOTopble ObIIIM OCHOBHBIMH 1A
noao6Horo pona u3aenui.

Ipu noneBoii pMKcaLMH HAXONOK JIETYE H HaJEHHEE BCETO yAABAIOCh BBIABUTE (PParMEHTHI MO-
JIOTKOB ¥ MOJIOTOB, U3TOTOBJIEHHBIX U3 PYCIOBBIX OKPEMHEIBIX HIIN OKBapLOBAHHBIX FaJIEK ¥ BaTyHOB.
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Puc. 6.3. Monors! u3 BanyHoB: I — kB.5332, BepxHuid rOpH3OHT n0J10B koMIuiekca No2, cyOdaza B-1 (Bec 7 xr);
2-kB.4925, y 06BaIOBKH ILTaBUNBHOTO BOpa KoMIuiekca Nel, cy6dasa B-1 (ec 6,8 kr); 3 —kB.5228, komruiekc Nel,
cy6gasa B-1 (Bec 920 rp.)
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Puc. 6.4. Monots! u3 BaryHos: | —kB. 4929, cy6dasa B-3; 2 — kB. 4626, aBuibHBIH 1Bop koMIUiekca Nel, cy6da-
3a B-1 (Bec 1940 rp.); 3 — kB.4725, noa nonamu m1aBMILHOro ABopa komiekca Nel, cy6dasa B-1 (Bec 8,6 xr)

TocneaHne KOHTPACTHBIM XapaKTEPOM CBOEro MarepHalla OTYETIMBO BBIACIAIMCH B KYIbTYPHOM
CJIO€ CeNuIla, HaCHIILIEHHOr0 OrPOMHOM Maccoit KyckoB 6eccriOpHO MECTHBIX MOpoA — MecYaHHKa
W Mepres.

CywecTBeHHO Gonee clOXHOM 3aaueil Ul HaC AB/AUIACh Bepu(UKalMA yIapHbIX OpyAHi, H3ro-
TOBJIEHHBIX M3 OKaMEHEBILEro AepeBa. beckoHeYHOe YHCII0 BCTPEYABIIMXCA B CIIOE€ MaIbIX M 601pIIMX
KYCKOB IOCJIEHEr0 MOIJIO GBITH CBA3aHO KaK C paclaBIIMMHCA 110 X0ay paboT opyauAMH, TaK U C IPOCTO
H3BJICYEHHBIMH W3 NOA3E€MHBIX BRIpabOTOK B X0ie 0OBIYHBIX FOPHONPOXOa4ecKHX pabot o610MKaMH oKa-
MEHEJTBIX JPEBECHEIX CTBOJIOB [IEPMCKOTO Ie0IOrMYECKOro BopacTa. [I03ToMy K MOIOTKaM NMOCIEAHETO
BHJa Mbl OTHOCHIH TOJIBKO T€ KpyMNHbie ()parMeHTHl OBIBIIMX CTBOJIOB JepeBa, popMa KOTOPBIX MpH-
6mmxanach K NWIHHAPUYECKoi (G0YOHKOBHIOHOM) M CONPOBOXKAANACH HEMPEMEHHBIMH M JOCTaTOYHO
OTYETIMBBIMHU NpH3HaKaMH paboTsl Ha ux Topue (puc. 6.11). IMeHHO crensl ynapHoit paboTel Mbl CYH-
TaJIM BaXKHEHIINM NPU3HAKOM MOAOOHBIX «IEPEBAHHBIX» MONOTKOB. Pa3pyIieHne Takoro poaa ysapHbIX
OpYIMii MPOXOAMIO, KaK MPaBWIO, B «MPOROJIBHOM» HAINPaBIE€HHH WM e NMPEeHMYILECTBEHHO BIOIb
COXPaHHMBILHUXCA CJIEIOB «KOJel FoANYHOTO MPHPOCTa» UCKOMAEMOro Aepesa.

MonOTKH B MOJIOTHI M3 KAMEHHOTO JepeBa NpeAcTaBleHnl B 6a3e NaHHBEIX OOIIeH KOJLIEKLUH
TopHOro NpUMepHO MATON YacThi0 BCeX HaxomoK. OXHAaKo TPYIHOCTh B BBIABJICHMH OCTAaTKOB OpyAMH

21—70|
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Puc. 6.5. Monorkn raneunuxossle: [ —xB. 3939, xunuie Ne55, pasza A4 (ec 1020 rp.); 2 — kB. 5432, cakpanbHas sMa
Nel07 nox nonamu komrnekca Ne2, cy6daza B-1 (Bec 480 rp.); 3 — k8. 3939, s»unuiue Ne55, da3za 4 (ec 1480 rp.)

U3 3TOTO CHIPBA MpeNoNpeaesinia, KpOMe BCEro, HEONMPEAECAEHHOCTh B HCTHHHBIX NPONOPLHOHANb-
HBIX JONAX OpyAWit 6O raJeyHHKOBBIX, THOO TaK HA3BIBAEMBIX «IEPEBAHHBIX». SICHO TONBKO, YTO
MPOLICHT MOCTIEIHNX OPYAMH B pealbHOCTH 3moxH O6poH3sl Ha Kapranax Owu1, no BceH BEPOATHOCTH,
CYILIECTBEHHO BBIIIE, HEXENIH TOT, YTO YCTAHOBHWJIH MBI HCXOIA M3 YHCIA (ParMeHTOB, CTPOTO OTHE-
CEHHBIX K KaMEHHOMY JiepeBy. 1o Bceil BEpOATHOCTH, UX [0/ B KOHEYHOM MTOTE MOTJIa NPHOIHKaTECA
K [TOJIOBHHE CITy4aeB.



6.2. MOIIOTKH ¥ MOJIOTHI 163

Puc. 6.6. Monorkn raneynukoBsie: | — kB.5332, HUXHHUI TOPU3OHT moyoB koMIutekca Ne2, cy6dasza B-1
(Bec 540 rp.); 2 — xB. 5129, cy6daza B-3 (sec 220 rp.); 3 — kB. 5531, kommnekc Ne2, cyGdasa B-I (Bec 150 rp.);
4 — k8. 5531, xomnnekc Ne2, cy6dasa B-I (sec 650 rp.); 5 — kB. 5331, sama Ne2, xomnnexc Ne2, cyGdasza B-1
(Bec 720 rp.); 6 — BepXHHi1 FOPU3OHT MONOB KoMILTeKca Ne2, cybdasa B-1 (Bec 280 rp.)

21*
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Puc. 6.7. Monotku rateunnxossie: | - kB. 4929, cy6dasa B-3 (sec 280 rp.); 2- kB. 5028, xepraeHHas sima Ne30,
¢a3a 4 (sec 370 rp.); 3 — kB. 5027-1, komrurexc Nel, cy6dasa B-1 (ec 210 rp.); 4 — xB. 4729, cy6dasa B-3
(Bec 270 rp.); 5 — kB. 4627, xeprBeHHas AMa Ne84 noa nonamu mniapwIbHOTO ABOpa koMiulekca Nel, cy6da3la B-1
(Bec 500 rp.)
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Puc. 6.8. Monotku raneunuxossie (I, 2, 4—-6) u MonoTok-HakoBanbHs (3): [ - kB. 4039-4040, xnnniie Ne56,
da3za 4 (Bec 190 rp.); 2 — xB. 5632, cy6dasa B-3 (sec 180 rp.); 3 — k8. 4039, cy6daza B-3 (Bec 820 rp.);
4 — kB. 4627, xepTBeHHan aMa Ne84 noa nonamu MIaBHIBHOTO ABOpa KoMiiekca 1, cybdasa B-1 (sec 400 rp.);
5 —x». 4038, cy6dasza B-3 (Bec 320 rp.); 6 — sunwe Nel0, pasza 4 (sec 290 rp.)
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Puc. 6.9. MonoTKku-HaKOBAIBHH raneyHUKoBbIe (/—3) U MONOTBI-HAKOBANbHH (4—6) Ha BamyHax: | — kB. 5432,
caxpanbHas sma NelQ7 mon nonamu komruiekca 2, cy6dasa B-I (sec 380 rp.); 2 — kB. 5430, sima Ne2-a, cy6dasa B-1
(Bec 170 rp.); 3 — kB. 5332, komrutexc Ne2, BepXHHUI FOPH3OHT MOJOB, cybdaza B-1 (Bec 450 rp.); 4 — xB. 4626, cyb-
¢aza B-3 (Bec 640 rp.); 5 — kB. 5129, swmme Ne20, da3za 4 (Bec 2020 rp.); 6 — kB. 5228, kommiekc Nel, cy6dasza
B-I (Bec 620 rp.)
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Puc. 6.10. MonoTky vny nectsl rajneunnkopsle: | — kB. 4928, xunuiue Nel4, daza 4 (sec 600 rp.); 2 — kB. 5432-
5332, xommuiexc Ne2, moamosbHas cakpanbHas aiMa Ne93-a, cy6gasa B-1 (Bec 400 rp.); 3 — kB. 4927, uitoii oTcek
kxoMmriekca Nel, cybdasa B-1 (sec 1100 rp.); 4 — xepreeHnan ama Ne4 1 noa nosamMu I1aBHIbHOIO JBOpa KOMIUIEKCA
Nel, cy6dasa B-1, (Bec 450 rp.); 5 — k8. 4929, cy6dasa B-3 (sec 220 rp.)
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6.2.2. Baxueiimue pynkunn

Hcxons U3 onbITa npeaIIecTBYIOLUIMX apXEOMETALTYPrHYECKHX HCCIIEN0BaH M, MOKHO IOJ1araTh
BIIOJIHE OYEBHIAHEIMH U He TpeOYIOIHMMH 0COOBIX JOKA3aTeNbCTB CAEAYIOUIHE GYHKLHHA MOJIOTKOB
U MONOTOB: 1) 20pHonpoxodueckue, 2) pydoboiinsie, 3) KyneuHsle.

B nonsTHe QYHKINN 20pHONPOX0O4 ecKol BIUTIOYEHBI pabOoThI, IPOBOIUBIUMXCA 11O MPEMMYLIECTBY
B NOA3EMHBIX IITOJIBHAX M LIAXTaX, 3AJI0KEHHBIX B OTHOCHTENBHO TBEPABIX [10POJaX — MeCYaHUKOBOMH
win MepreneBoit. Ciofa He OTHOCWIMCh PaboThl IO BCKPBITHIO MEPEKPHIBABILIETO AaHHbIE OCHOBHBIE
nopoJs! NMUHKUCTOro 160 cynecyaHoro yexsia. KaMeHHBIM MONOTOM WIH KPYNHBIM MOJIOTKOM TNOPHSK
KOJIOTHJI 110 KOCTAHOMY MJIM MEJHOMY KJIMHY — 3yOWTy WIH NEIIHE — JUIA BbIKalblBaHUA OOIBLIOTO WK
MaJjIoro Kycka nopoas! H3 KOpEHHOTO MOHOJIUTA (CM. HHKe: I1aBa 9).

Pyooboiinan pyHkuus noapasymeBaer IpobaeHHe M3BIEYSHHBIX Ha TOBEPXHOCTD U3 mIaxT Gonee
HJIM MEeHee KPYTIHBIX KyCKOB OpYZAeHENOo# MOpOoAkI C LIeJIbI0 Tak Ha3bIBAEMOT'0 CyX0ro 06oraleH!s pyabl,
a TaroKe ApobieHne o6oraneHHOH MUHEpaJlaMH TOPO/BI [UIA TOANOTOBKH LLIMXTHI K IU1aBKe. Toraa sxe obe-
JAHEHHbIC MEIHBIMH COJIAMH OCKOJIKH ITIOPO/Ibl, IO BCeit BEPOATHOCTH, OTOpachIBAJIMCH KaK HEMPUIOqHbIE
s rwiaBku. M HakoHen, Ky3neunan GyHKUMA 3aK1I04anach B XONOQHOM WM ropadeit o6paboTke Mean
KaMEHHBIMH MOJIOTKaMH NPH H3rOTOBNEHHH M3 Hee Pa3iMYHBIX U3Jeauil (CM. maBy 4).

Cneundnxa ['opHoro v pa3HooOpa3HbIX MATEPHAIOB U3 €0 CJIOS IPUBOIMT, OTHAKO, K HeoOXomu-
MOCTH pacUIMPHTh CIIMCOK 3THX GyHKUHMH. Tak, K JaHHOMY nepeyHto GYHKLUHMIH CliexyeT MPHCOBOKYITUTD
Y 4YETBEPTYIO, HITH K€ «HLIAK0OpotunbHyro». Xapakrep LUTaKOB Ha [ OpHOM TakoB, 4TO OCHOBHAg Macca
BOCCTaHOBJICHHO1 IIPH M1aBKe MeOH 3aCTpeBana B BAIKOMH 1TaKoBOM Macce (JIENeLKe) B BHE Kanelb
M KOPOJIBKOB pa3HOro paismepa. s kapraJMHCKMX METaLTyproB 3TO BJIEKJIO HEPEMEHHOE YCIOXKHe-
HMe NpoLiecca NOTy4YeHHUs «TOBApHO» Meau: BO3HHKaIa HeOOXOMUMOCTh IpOoOIeHHs LI1aKa Ha MeJIKHe
KyCO4YKH, a MOPO# Jaxce pa3MabiBaHHs €ro BILUIOTh A0 NOPOLIKOBHIHOTO COCTOSHMA AJIA H3BJICYECHHA U3
IIUTaKOBOW MacChl KPYTTHBIX H MEJKHX Karenb U KopoJibKoB MeaH. [locneqHue no/mKkHE! 66111 NPORTH e
OZMH, NOTOJHUTENIBHBIH 3Tan 00paboTKM: A1 NOJYYEeHHA KPYITHOTO CIHUTKA MeTala OHH TpeGoBan
NOCNeAYLEH, JONOTHUTENBHOMN nepeniaBku (cM, masy 4, a Takke [Ipunoxenue 6).

OnHako ropaszio 6onee HeOOBIMHBIME M TIOYTH He 06CYKIaBIIMMHKCS B APXEOIOTHYECKO JTHTE-
paType ABIAINCH TE 3aHATHUA APEBHUX MacTEpPOB, KOTOPBIE, Ka3anoch Obl, HANPAMYIO He OBIIM CBA3aHBI
C TexHoJIorHeil ropHo-MeTajUTyprudeckux npoueccob. Ha IopHoM xaxercs HeoOXOAMMEBIM BBIAEIHTh
KpOME Ha3BaHHBIX €LIE B OTYSTIIMBO PEACTARICHHBIC 316¢Ch QYHKIMU: 5) Opobnenue (wiu packansiéa-
Hue) Kocmeii dcueomusix u 6) cakpanvHoe ymepuiéneriue Hcueomunulx (KPynHozo pozamozo ckoma).

Bonee nByx MHILTHOHOB pa3apobneHHBIX KocTeit (CM. [1aBy 7) ABIAIOTCA APKHM CBHIETEILCTBOM
TOTO, YTO NPH ONepalmax ApoOIeHHs KaMEHHbIE MOMOTKH M MOJIOTHI CITY)KIHIH, 63 COMHEHHU, INTaBHbIM
U IOCTOSTHHBIM OPYAHEM: IPYTUX CPEACTB JUIA MOXOOHBIX onepaLuit NpocTo He cyliecTBoBano. OQHako
CMBICH CTOJb TLIATEJIBHOIO packanblBaHUA kocTeil Ha [opHOM HaM mpeacTaBiseTcs AaleKo He Bceraa
NOHATHBIM. B nenoyke nogo6HeIX onepauuii K pa3psAAy BIOJHE pallMOHANBLHBIX MBI MOKEM OTHOCHTh
JMIIb NPAKTHKOBABIIEECS HA CEJMILE MPONOIbHOE pacllelUIeHHe NIHHHBIX KocTeil. Takum mocrarod-
HO NPOCTBHIM M HaJIe)KHBIM CIIOCOOOM MPOMCXOAMIO H3rOTORJICHHE 6€CUHCIEHHBIX KOCTAHBIX KIHHbEB.
ITocneanue, no Bcelt BUAMMOCTH, IIHPOKO MCMONB30BAIMCh B FOPHOMPOXOAYECKHX paboTax, 4To IMo-
Ka3aJIM, B YaCTHOCTH, TAKOKE M HAIIM IKCIIEPHMEHTHI (CM. raBy 9).

Haxoneun, o mecro# ¢pyHkuun. Putyansssiit 3a60# kopoB H 6b1x0B Ha [opHOM H0/IK€EH OBLT IPOBO-
JUTHCSA C IOMOIIBIO TAKEIBIX MOJIOTOB: MOLIHBIE H TOYHBIE YAAPHI 0 Yepeny AUBOTHBIX JODKHBI OBLIH
Iyt uX. HamoMHMM, 4TO BechbMa CXOAHBINA crOco® MPaKTHKOBANCA BIUIOTH A0 HALIErO BPEMEHH.
Pe3ynsTaToM CHIIBHOTO yJlapa MacCHMBHBIX KAMEHHBIX KyBaJIZl CTAaHOBHJIACh IN00 MOMEHTAJIbHAsA CMEPTh
ObIKa WJIN KOPOBBI, TH60 yke HUYTO He MOIIIO MOMEIIATh JIOASAM NPUKOHYMTH YTPATHBILIECE CO3HAHHME HKH-
BOTHO€ UHBIMH cpeacTBamu. Cyms o BceMy, Ha ['opHOM 3a BpeMst yHKLIMOHHPOBaHHMA NOCEITKa ObUIH YHH-
YTOXKEHBI AECATKH THICAY 0COOei KpyTTHOro poraToro ckora (CM. clneayrouryio rasy 7). Ocreonorngeckue
MCCIIEIOBAaHUA NMOKA3bIBAIOT, YTO MPAKTHYECKH BCE YepenHble KOCTH GBIKOB M KOPOB OBLIH PacKOJIOTHI
(naxxe pa3mMokeHb1!) TxKeNbIMU opyauaMH. [lono6HOro pona TpaBMel, 1O BCeit BUAMMOCTH, MOIUIH OBITh
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HaHECEeHB! TOJILKO CIELIHAILHO HITOTOBIEHHBIMH UL BHITIOJTHEHHUSA CTPOTO ONpPelEIeHHEIX CaKpalbHBIX
GbyHKUME TAXKETBIMH MOJIOTaMH WITH KyBaJlJaMH.

Huxe, npu o6paliieHH# K KOHKPETHBIM BHIaM MOJIOTKOB ¥ MOJIOTOB MbI ocTapaeMcs 6osee noa-
PoGHO BHICKA3aTh CBOM COOGpaXkeHHs O BepOATHOMN QYHKIIMOHANBHOM CrIeHBaIN3aliMH NOCIEAHHX.

6.2.3. PacnipenejieHHe N0 PacKONaM H KHJIHIHO-NPOHIBOACTBEHHBIM KOMILIEKCAM

JIeBuHas gons — nout 90% wm ke 1290 3K3eMILIAPOB — ynapHLIX Opyauid H Ux HparMeHTOB
IIPOMCXOIUT U3 KYNbTYPHOTO CJI0f KpymnHeiimero packona 1. HaMHoro Menbmmuit packon 6 nai B pyku
uccnenosareneit Bcero 177 Haxonok 31oit kareropuu. B cnosx mpoumnx Mansix packonos (3, 4 u 5) o6-
HapY>XEHO TONBKO 14 3K3eMILIAPOB MOJIOTKOB ¥ MOOTOB. CpaBHUTENBEHO KPYMHHBI Ha HX GOHE BTOPOik
packorn (T.H. «pycCKHii» IOM) Jan B PyKH MCCIIENOBaTeNel UMb NATh MAJIOBBIPA3HUTENBHBIX (parMeH-
TOB-CKOJIOB ¢ MOJIOTKOB [cM. Kapransi I, ¢. 99].

Kak 1 114 60/1bIMHCTBa KaTeropHii pa3IMYHbIX H3genuit Ha [opHOM, Bce yKka3zaHHBIE HAXOIKH TATO-
TEIOT K HAIU1aCTOBaHWAM (puHaNBHOIA a3l B-3 (okomo 60%). Cnenyer nonarars, OAHAKO, YTO M0 CYILECTBY
JbBUHAA JOMSA 3THX YAapHBIX OpyAMH, KOHEYHO ke, Oblila H3rOTOBJIEHA BO BpeMs (QyHKIMOHHPOBAHHUA
6onbunx komrLiekcoB NeNel-3, To ecthb B paMkax ¢a3sl B-1. HanoMHHM, YTO B CaMOM KOHIIE CYILECTBO-
BaHMA NOCENKa MOILHbIE CBaJIKH OTXOXOB MPOM3BOACTBA K XKU3HEAEATEIbHOCTH ObUIH COpOLIEHBI WX
’Ke nepeMelleHbl abopureHaMH B COXpaHMBLIMECA KOTIOBaHBI NPEXKHUX XKUIBIX H MPOH3IBOACTBEHHBIX
COODYXEHHIA, K TOMy BPEMEHH YxKe OCTaBIeHHBIX obuTatemamu [cM. Kaprans I1, c. 123—-124]. IIpumepHo
B paBHBIX JONAX NPEACTaBICHB! Haxoaxy paHHeil ¢a3sl A U cybdassl B-2 (Tabn. 6.1).

[To xonuYeCTBY IK3EMIIIAPOB, HEMOCPEACTBEHHO CBA3aHHBIX C HAaMIaCTOBAHMAMM KOMILIEK-
coB NeNel-3 (Tonbko oTioxeHns cybdasel B-1), Oe3ycnoBHO, BeIAENAETCA BTOPOi: K HEMY OTHOCHTCSA
241 naxoaxa. ITocnequeMy cymecTBeHHO ycTymaet koMmiuieke Nel (Bcero 134 MonoTka ¥ MOOTa), XOTA
MO 3aHHMAeMOi UM IUIOIAAM OH He MEHEE YEM B IOJITOPA pala npeBocxoauT Bropoi. CoBceM Maio
Haxo[OK 65110 3adpHUKCHPOBaHO B KoMIIeKkce Ne3 — mumb 23 sx3eMmsapa. BMecTe ¢ TeM HanmoMHUM, YTO
M0 yCpeAHEHHOH KOHLEHTPAUMX HaX0I0K 3TOH KaTeropHH IIECTOH pacKom NPaKTHYECKH HE YCTynan
nepBoMy (cM. Huxke, [Ipunoxenne 1, tabn. I1p.1.2).

3aMeTHaA 4acTh yOapHbIX opyaui Obula HaMepeHHO moMelleHa abopureHaMu T'OpHOro B XKepT-
BEHHbIE M CaKpaJlbHhIE AMBI, 3aJI0)KEHHBIE UMH TTO]] TOJIAMH ellle B Mpoliecce MOATOTOBKH KOTIOBAHOB
M PUTYaJIbHOIO OCBALLEHHMA koMIUTekcoB NeNel 1 2, TO ecTh 0 Hadalla B HUX PErYAPHBIX IJIaBOK PYAbl
M Menu (cM. Hanpumep puc. 6.2: 1; 6.4: 3; 6.5: 2; 6.7: 5 n opyrue).

Conepxumoe IHa COXPaHHBLUMXCA KOTJIOBaHOB MAJIBIX XML paHHeH pa3bl 4 M HAXOAALIMXCA
nox nonamu komiutekcoB NeNel i 2 (packon 1) 6orarcTBoM JaHHBIM THIIOM OpYAMil He OTIMYaeTCs. 31eCh
o6GHapy»eHo Bcero 6% oT Bcex HaxoJ0K MOJIOTKOB ¥ MOJIOTOB (Tabm. 6.1), npuyeM eBa 1M He MOJOBHHA
U3 HUX npencrapnseT coboi ckonbl ¢ opyauit [Kapransi I1. c. 54, Tabn. 2.2]. Tonbko mATE 3K3€MILIAPOB
13 obuiero yucna B 69 HaXo#OK yAapHBIX OpYAHit MBI CMOIVIH YCJIOBHO OTHECTH Ha paHHe# ¢a3e K pa3-
pALy MOJOTOB. SIpkoe HCK/TIOUEHHE COCTABIAET, oAy, THIIb paHHee xuuile Ne 55 B packorne 6, rae
COXPaHWIHCh BeCbMa BhIpa3uTeNnbHble 00pa3Lbl 3TOH KaTeropuu opynuii (puc. 6.5: 1, 3).

6.3. Opyaus U3 ranek v BanyHoB

B yxa3aHHO# KOJINEKUMH «raneyHUKOBBIX» OpyAMii, mpeacTaBneHHo#H npuMepHo 1200 o6pa3na-
MH — 110 NIPeMMyLIeCTBY pparMeHTaMu opyauit. Jons MOMHOCTBIO HIIM XK€ OTHOCHTENIBHO XOPOLLO CO-
XPaHMBLIUXCS PEAMETOB B LIEJIOM HEBEINKA: OHA COCTaB/IAET HEMHOTMM GoJiee NATO# 4acTH oT obiwero
qucia 3apUKCHPOBaHHBIX HaxonoK. OfHako MMEHHO 61aroqaps eit Ml B COCTOAHHM PEKOHCTPYMpPOBATh
XapakTep 0CHOBHOIo Habopa ynapHbIX opyauit y MacTepoB cenuiua [opHbIi, a Taloke IMETh OTHOCHTENBHO
4eTKOoe NpeAcTanieHne o6 ux mapaMerpax (pasmepe, Bece U T.IL.).

Vnorpe6nsieMble HaMH TEPMHHBI — MOJIOTBI M MOJIOTKH — BPSAI JIH HY>KAAIOTCA B HOAPOOHBIX MO-
ACHEHMAX: MOJIOTBHI B paCCMaTpHBAaEeMOii 30eCh KaTeropiH H3eIHii peacTaBaoT coboit 3aMeTHO 6onee
KPYIIHBIE OPYAMs; MOJOTKH K& — H3JENUA CYLIECTBEHHO MEHEee MacCHBHbIe. BMecTe ¢ 3TUM BechMa

22—70]
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CJIOJKHO YCTaHOBMTH Y€TKYIO IPaHb pa3iHyuKil MeXly MOJIOTaMH M MOJIOTKaMH, Ja)ke €CJIH IPUMEHHTH
CTaTHCTHYECKHUH aHaIH3 MO PacIpeesIEHHIO MPU3HAKOB pa3Mepa MM Beca H3nenui. besycnosHo, 4To
M3HaYajlbHasA, eCTECTBEHHasA ¢opMa TaKUX rajek MM BaTyHOB (paKTHYECKH HE HCKaXkanach BILIOTh A0
Hayaja MX aKTUBHOTO YNOTpebleHHs B kauecTBe YIapHOTO MHCTPYMEHTA 10 TBepAbIM MatepuanaM. [1o
3TOi MPUYMHE HaM NIPEACTABIAECTCA, YTO MOPHOIOTHYECKHE PA3IHYHA Y TalIeYHHKOBBIX OPYIHH 1IeTIeCo-
oOpa3Hee BCETro CTpOUTh Ha 6a3e COOTBETCTBYIONIMX ASPUHUIINIA, IPHHATHIX B HAYKEe O TOPHOM JIEJIE.

B ee Hay4HO-NPOH3BOACTBEHHON KJIacCH(HKALMH yNoTpeONsIoTCA CleAyIOLNe ONpelesieHUs
¥ rpagaiui. [loa raleyHUKoM U BallyHaMH MOHUMAIOTCS OKaTaHHBIE B Pa3HOH CTENEHH TeKy4el Bomoit
ob1oMku ropHoi noponsl. PopMa u pasmepsl noao6HBIX KyckoB pasnuuHbl. [locneanee 3aBucHT OT
nepBOHa4aabHOM (GopMbl 0O6JOMKOB rOpHO#M MOPOABI, HX BEILECTBEHHOIO COCTaBa, OT CTPYKTYPHBIX
M TEKCTYPHBIX OCOOEHHOCTEN MaTepHana H, HAKOHEL, OT XapaKTepa cpelbl (BOAHOTO) MEPEHOCa CaMOH
nopoasl. I'anbky noapasnensoTcs B pa3Mepax 1o nonepeyHuKy Ha Meakue (ot 10 no 25 mm), cpennue
(25-50 mm) u kpynHsbie (50—100 Mmm). BaryHsl oiiM4aloTcs TEMH ke rpajaliaMy, HO y)Ke Ha OpAIOK
MaccuBHee: menkue (10-25 cm), cpennue (25-50 cM) u kpynueie (50-100 cM) sx3emnapsl [[opHan
sHuMKIOoneauns, c. 333, 515, 519].

6.3.1. IlapameTpsb! opyaHii H UX pacnipefeneHne no ¢azam/cybdpazam

Cnenys 3a NnpuHATOH B Hayke O FOPHOM JieJie KJIaCCHQHKALUEH, K MOJIOTKaM MBI OTHECEM BCE
OpYIHA cleslaHHble Ha ranbkax, a K MOJoTaM — Ha BanyHax. IIpun nono6HOM noaxone Mbl CMOXEM
BKJIIOYHTb B KaTETOPHIO MOJIOTOB JIHILB OKOJIO NMATOM 4acTH OT XOPOLIO COXPaHMBIIMXCA OPYIMH; Bce
npouHe — GYIyT COCTaBIATh yXe pa3pai MOJOTKOB.

Tabnuua 6.2 naet npeacTaplieHHe O MPONOPLUHOHANLHOM COOTHOIIEHHH MaKCUMAJIbHBIX pa3MepOB,
OTMEYEHHBIX NpH 00paboTke KomtekuK u3 261 XOpOIIO COXPAaHUBILETOCH OPYAHUS HA KPYIHBIX TaTbKax
WJIH MEJIKHX BaJTyHaXx, a TAloKe O paclpeesICHHH MapaMEeTPHYECKHUX KJIACCOB dTHX OPYAHH N0 OCHOBHBIM

¢azam/cy6dasam cennriua ['opHbIf.
Ta6nuua 6.2, Pasmeps! (1)11Ha) rajie4HHKOBBIX MOJIOTKOB M MOJIOTOB IlapaMeTpHueckuit aHanu3 xopo-
Ha BaJlyHax III0 COXPAHHUBILETOCA MaTepHana Moka-
3bIBACT, YTO B AEJIO LIUTH JIMIIb KPYTIHEIE

Anwnna Pasa/cybpaia Bne Beero rajbKy ¥ MeJIKHE BATyHbI. Upe3IBbyaitHo
(8MM) | A | B-1| B-2 | B-3 | %33 axsemnnnpos| %% PEIKo 3a rpaHbI0 BEPXHEro mnpezesa
50-75 10 | 28 | 7 |5 | 2 97 37,2 (B KJIacce CpeHHUX BalyHOB) MOr-
76-99 17 | 45 | 6 | 43 | 1 112 42,9 JIM HaXOOMTHCA OTACIBHBIE MOJIOTEI
100-125) 7 | 15| 1 | 13 36 13,8 (cM. HanpuMep, puc. 6.4: 3). Huxe
126150 | 3 | 3 | 1 7 27 MHMHHMAJIBHOTO NpefeNna HaMeuEeHHBIX
151-200 | 1 3 | 1 5 19 B Tabn. 6.2. napaMeTpPHYECKHX KJac-
>200 2 2 4 15 COB BBIXOJHIH TOJNLKO €AHHUYHBIE
Boero 3 | 96 | 16 | 106 | 5 261 100,0| C2KSEMIUUIPHL NPUYEM CaMble MenKue

Ha celdlle rajbku (COOTBETCTBYIO-
e CpeOHEMY pa3Mepy B yKa3aHHOH
BBIIIE KIacCHUKALMK HAayKH O TOPHOM Jene), Kak MpaBHIIO, He HeCcnH Ha cebe cnenoB aedopMaiu
H, CIIEI0BATENbHO, B paboTe He HCTIONB30BAJIHCE.

6.3.2. Ke1o6a as Kpenienuns

JpeBHuE TOPHAKH W METAJULYpru, cobupas B pyciax pek Heo6xonuMbiii MaTepuan (KpyMHble
TaIbKH U MEJKUE BATYHBI) JUIA H3rOTOBJIEHUA CBOMX OPYAMH NPEANOYMTAIIN — M 3TO BIOJIHE NOHAT-
HO — (OpPMBI TaKOTO BHJa, KOTOpble HaWNy4lIHM 06pa3oM COOTBETCTBOBAJIH Obl LIENAM MacTEpPOB.
O6paboTrka oToOpaHHBIX KaMHEH CBOAMIIACh K MHHUMYMY. [locnenHas BeIpaxcanack 0 NPEUMYIIECTBY
B OoJiee HITH MEHEE TIIATENBFHOM BEIOMBaHUH 1Kenoba s NoABA3EIBAHMA M KPEIUIEHUA OPYIHA K Iepe-
psAHHO# (?) nu kocTaHo# (?7) pykosaTu. Yame Bcero — 1o 40% cnydaeB — xe1000K NMILL HAMEYACA
B TOM MJIM MHOM cTeneHH Ha 6oprax raypku WK BaimyHa (puc. 6.5: 2; 6.6: 2, 5;6.8: 1, 2, 4;6.9: 1-3, 5).
IMpumepHo Ha 35% opyauit cnenbl noxo6GHOro cnocoda KpenjaeHus kK pyKoATH OTCYTCTBOBAJIM BOBCE
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(puc. 6.10); mo naHHO# NpUYUHE OPYAHA TAKOTO polla MOIIIH UMeHOBaThcA Takxke necramu. M Bcero
JUILIBb 10 YETBEPTH rajek U BAIyHOB ONOACHIBAIHCH XKeJIOOOM MO BCEMY HJIH XKE MOYTH IO BCEMY Iie-
pumetpy (puc. 6.5: 3; 6.6: 3, 4, 6; 6.7: 1-5; 6.8: 3, 5).

Ha I'oproM o6Hapy»KeHBI TalOKe MOJIOTHI C MEPEKPECTHEIMH ONOACHIBAIOIMMH OpPYAUE JBOMHBIMH
H Jaxe TpoiHbIMH xesobamu. [Ipu3Hak 3TOT OBUI €4Ba JIM He 00A3aTeNbHBIM Yy Hanboliee KPYIHbBIX H
TKeNbIX KyBalnt. IIpH 3ToM xenoGuareie GOpO3abl Ha HUX MOYTH BCETAA NOABEPTAINCH MOIHPOBKE.
Ilo Bce#t BepOATHOCTH, MOAOOHAS CrIeLMaNIbHA, TILAaTeIbHas 00paboTka opyauii kak 651 MOI4EpKUBAIa HX
crelHpHIECKYI0 poib H 0c060€ GyHKUHOHAIBHOE NpeAHa3HaYeHHe. DTa IpyIina OpyaIuid BechMa HEMHOTO-
YKcleHHAasA: B He HaCUMTHIBAETCSA BCEIO BOCEMb KyBaJA-MoioToB (puc. 6.1; 6.2;6.3: 1, 2;6.4; 6.5: 1, 3).

6.3.3. ®yHKUHOHAJILHOE HA3HAYeHHEe MOJIOTKOB H MOJIOTOB

Han6onee pacnpoctpaneHHbIMH Ha [OpHOM BapHaHTaMH MOJIOTKOB AIB/LUIHCH cl1abo noapaboraH-
HBIE 10 KpasiM rajibky pasmepom ot 50 1o 100 muM (tabn. 6.2; puc. 6.5-6.10). MoxHO nipearnonarars, 410
OHH NPUMEHSUIHCh B OCHOBHOM NPH Ky3HEYHEIX paboTax, Bo BpeMs IPOKOBKH Ha KAMEHHBIX HAKOBAIBHAX
ropsueH MIIH XOJIOAHOM MEIH H, B KOHEYHOM HTOTE, MPH H3rOTOBJIEHHH F'OTOBBIX META/UTMYECKUX IIPEaMe-
ToB. [IpaBaa, 3aKr0ueHKE 3T0 6a3UPyETCs ML Ha OBIIMX COOBPaKEHUAX, HCXOA U3 COMIOCTABIEHHA
C MHBIMH THIIaMH 6oJTee TSOKEIBIX M KPYITHBIX KAMEHHBIX OpYAUH: OCHOBHAA (PYHKLIMA MMOCIESAHHUX, 10 BCeH
BEPOATHOCTH, OTNIMYANAcCh OT yKa3aHHEIX. BMecTe ¢ TeM yTBepikaAeHHE O TOM, YTO Ky3HeYHas QyHKIHA
ABJIAIACH JUIA FAJICHHHKOBBIX MOJIOTKOB €AHHCTBEHHOM, 3Byyano 6bl BecbMa COMHHUTENbHO. I1om06HbIH
THII OPYAHH, I0-BUAMMOMY, OT/IHYaNICs 60bILIEH YHHBEpCAIBHOCThIO. K mpuMepy, 3THMH OTHOCHTENBHO
JISTKHMH MOJIOTKaMH MOTJIH TalOKe pa30MBaTh ILU1aKOBBIE JIENELIKH, pPaCKaTbIBaTh HEOOJbLIHE KYCKH PYAbl
BO BpPEMA €€ CyXOro o0oraieHus, a Taloke ApoOUTh MeNKHE KOCTH XHBOTHBIX.

KoMrutekcHbIi pyHKIMOHAIBHBIA XapaKTep 3TUX OpYAUil MOXHO YIOBHTH €Ill€ Ha OHOH rpymnmne
IIPEIMETOB: TAK Ha3bIBAEMbIE MOJIOTKH- U MOJIOTBI-HaKOBaJIbHH (pHC. 6.8: 3; 6.9: 1-6). Ux otnuyaer coBMe-
IIeHHe NPHU3HAKOB MOJIOTKA (keno6) 1 no kpaitHel Mepe OHOM YIUIOIEHHOW CTOPOHBI KPYITHOH raibKU
WJIY BalTyHa, Ha KOTOPO# MOIVIM MOJBEPraThcs MPOKOBKE MENHBIE NPEAMETHI HEOONBIIOTO pa3Mepa.

BecbMa ManioBepoATHO, YTOGBI raJlCYHUKOBBIE MOJIOTKH YIOTPEOIANHCE B XOI€ MOA3EMHBIX BBI-
paboTOoK, a TakxKe CIYWIM OCHOBHBIM OpYIHEM IPH KPYILIEHHH GIIOKOB W3BJIEYEHHON Ha MIOBEPXHOCTD
pyROHOCHO# nopossl. Jlns 3Toro Tpe6oBauch CyuiecTBeHHO Gonee Txensie MoaoTel. Ckopee Bcero
MECTHBIE TOPHAKHU 3TY POJIb OTBOANIN HENIPUXOTIMBBIM IO CBOEH jopMe MacCHBHBIM KyCKaM CTBOJIOB
KaMeHHoro aepeba (puc. 6.11); x ToMy xe ApeBHHE maxTepbl 6e3 0coOBIX MpobneM A0OBIBATH 3TOT Ma-
TEpHUall Y)ke B IIPOLECCE TEX HKE TOPHO-MIPOXOAYECKHX paboT.

Ha nepBeiit B3IMIsA Ka3aniock, 4To IS 3TOH — PU3HUECKH CaMOH TAKKOH — TOPHO-IIPOXOAYECKOi
H pynoboiiHoi paGoTel NpeaHa3HayalHch Haubollee KPYMHbIE U H3TOTOBJICHHBIE U3 BAJIyHOB OpPYIMA.
OnHaxo NPUHATH 3TO 3aKITI0YEHKE HEBO3MOXHO. [IpuMeyaTenbHoe TiLaHue B X 00paboTKe U MOIHPOBKY
HX %eno6oB MbI Y)ke YITOMHHAH Bbille. OTHAKO KPOME 3TOTO Ha MOBEPXHOCTH 3THX MAaCCHBHBIX KyBaJLq
HH B OJHOM CJIy4ae Mbl HE 3aMETWIH TE€X CIIEAOB, KOTOpbIE 00A3aTEeNBHO MOABIWIHCH OBl B pe3ynbrare
rpy6oii paboThl 0 KaMHIO, THIA packalbIBaHUA GoabIIMX GIOKOB MECYAHUKOBOH WM MepreneBoi py-
mocoaepxainei moponsl (puc. 6.1; 6.2; 6.3: 1, 2; 6.4: 1, 3; 6.5: 1, 3). [lonoGHbIe Clteabl, KaK NPaBUIO,
BEChMa OTYETVIHBO COXPAaHMIIUCE [IPEXKAE BCEr0 Ha raJICYHUKOBBIX MoONoTKax (puc. 6.6: 1, 2, 4, 5; 6.7:
1—4; 6.8: 1, 2, 4-6 u npyrue).

B ominune oT JaHHBIX MOJIOTKOB pabouuii kpail Hanbosee KpYMHBIX KyBaJl H MOJIOTOB OCTaBaJICH
BCera IMaKuM, kak b1 HeTpOHYThIM. IT03TOMy MOXXHO 060CHOBaHHO 110JIaraTh, YT0 HMEHHO 3TH KYBAJLIBI
CIIyXHJIH PHTYaIbHEIMH OPYAHAMH IpPH 3a60€ KpyMHOro poraroro ckota. Mx ynapsl o cpaBHHUTENbHO
6onee MArkOMy MaTepHaly He JOJKHBI ObUIM OCTABIATH XapaKTEPHBIX 3a00HH H CKOJIOB, CXOMHBIX
C TEMH MOJIOTKaMH, KOTOPBIMH APOOHIH TBEPABIEC MOPOABL. ITO HE 3HAYHUT, KOHEYHO, YTO NOJ00HOE OpY-
JTHE He MOIJIO PacKO/IOThCA Ha KYCKH B pe3ynbTare 3a60s )HMBOTHBIX. HO 1 B TakoM cliy4ae NOHATHO, YTO
cnenbl Ha paboyeM Kkpae NoA0OHOrO pUTYaNbHOrO OPYAUsA CHIBHO OTIHYAIMCH Obl KaK CBOMM BHIOM TaK
M XapaKTepOM, YTO, K IIPUMEPY, MOXKHO NMPOAEMOHCTPHPOBATh OJHHM M3 COXPaHHMBLIMXCA (parMeHTOB
Hebonbuioro monora (puc. 6.4: 2).
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6.4. MonoTkn n MONOTbI U3 KAMEHHOrO AepeBa

Ha pucynke 6.11 npencrabneHs! H300paXKeHUA OCTAaTOYHO THUIHMYHBIX NpeicTaBUTeneid 3TOro
Kiacca opyaui. Mix ¢opma, kak yxe roBOpHIOCH, IIOUTH BCErda MOBTOPAETCA: LWIMHAPHUECKHN WK
e 6GOYOHKOBHIHKIH «06pyOOK» IPEeBHErO CTBOMNA AepeBa NEPMCKOTro re0orH4ecKoro nepnona. B atom
paszesie Mbl TaKxKe elle pa3 o6paTuM BHUMaHHKE Ha TO, YTO NOACYET TOXOGHRIX Opyauii M nX GpparMeHTOB
6511 BechMa 3aTpynHeH, Gnarogaps orpoMHO# Macce HAaChIIABIIKX KyNETYPHBIH clIoi cennia Gecop-
MEHHBIX 06110MKO0B. [To 6oMbIIEiH YacTH 0CTaBaIOCh HESACHBIM — ABJISUTUCH JIM BCE 3TH KYCKH KAMEHHOTO
«aepeBa» ¢pparMeHTaMi Opyauit wiv 1o 6bUTH OOBINHBEIE OTXOABI TOPHO-ITPOXOAYECKNX paboT?

Hawm ynanocs Beiienuts Bcero 88 Takoro poaa opyanit ¥ ux ¢pparMeHTOB, IPU3HAKH KOTOPHIX BbI-
JaBaIH Hx 6€3yCIIOBHYIO NPMYACTHOCTD K pyA06OHHOMY MM k€ TOPHOIIPOXOAUECKOMY AETY: Y BCEX ITHX

9K3eMILIAPOB OblIa BhIpAKEHa «3aOUTOCTH»
Ta6a. 6.3. Pasmepr! (IHHA) MOJIOTKOB ¥ MOJIOTOB M3 OKa-  OXHOTO HJIM k€ OGOMX KOHLIOB «(LIWJIMHAPa».

MEHeBLIEro aepesa W3 yka3aHHO# COBOKYTTHOCTH «IEPEBAHHBIX)
MOJIOTKOB M MOJIOTOB JIMIIB Y 55 3K3eMILIApOB
Anwuna ®a3za/cyGdasa Bcero COXpaHWJIach BO3MOXKHOCTD ONpeNeaeHHs UX
(BMM) [ 4 TB.1] B-2| B-3 |akaemnnspos| %% | /HHeHHEIX napameTpoB (Tabu. 6.3).
50-75 2 2 4 7.3 l'IpH CONOCTABJICHHH NNapaMETpOB
76-99 3 | 7 3 13 23,6 «AE€PEBAHHBIX» MOJOTKOB U MOJIOTOB
100-125 9 ] 8 18 32,7 | ©TanevHHKOBEIMU BLIACHAETCA, 4TO B LiENOM
126-150 1 3 | 3 5 12 219| Y OPyRuil U3 OKaMEHEBINETO epeBa 3aMeT-
Ho GoJbIIMeE JOTH CPABHUTENBHO TAXKEIBIX
150-200 | 2 4 1 7 12,7 3K3eMIIApoB pasmepamu ot 100 no 200 mm
>200 1 1 1.8 (cp. ¢ Tabn. 6.2); X COBOKYNHasn A0OJIA MpH-
Beero 8 /26| 1 | 20 55 100,0  Gmmxaercs k 55%. OnHAKO CPEMIM «IEPEBAH-

HBIX)» MOJIOTOB CYILIECTBEHHO MEHBILIE CaMEIX

TOKENBIX OpYOu#, MonOOHBIX KyBajiaaM Ha
BallyHaX, 4bH NapaMeTpsl npesbimaiot 200 MM. IToxkany#t, eTMHCTBEHHEIH H3 KpynHeHIInX 3aecs 06-
pa3uoB aIuHOHA 230 MM npencTasieH Ha puc. 6.11: 4.

IIpueMsi NOArOTOBKY — THIIA XKeNnoOOB WIHN XKenobuaThiX BbIEMOK — U1 H3TOTOBJIEHHSA OPYIHii Ha
TaKOTo pofia «LHJIMHIApPaxX» UK «60YOHKaX» 3aMETUTh BecbMa TpyAHO. [1oYTH He oI UT COMHEHHUIO,
4TO MONOOHBIE MOJIOTKH HUKOTZAA He KPEIMWINCh K AEPEBAHHOM MM KOCTAHOM PYKOATH: pPabOTHHKH BO .
BpeMA ApobiieHNA, K IpUMepY, pYaAbl CKOpee BCETO MX IPOCTO 3a)KUMaIn B COGCTBEHHOM TagoHH.

o Bceit BEpOATHOCTH, B peabHOM JKHU3HH Ha CeNMille MOJIOTKOB M MOJIOTOB M3 OKaMEHEBILEro
JepeBa ObUIO cymiecTBeHHO 6onpiue. OmHAKO M pa3pylIaIHCh OHU ropasno GbicTpee, HeXeNH OpyAus
rajJle4HHUKOBEIE. TBEPIOCTh OKaMEHEBLIETO AepeBa CYLIeCTBEHHO BHILLIE B CPaBHEHHH C TECUaHMKOM HIIH
MepresieM, B CIIOAX KOTOPEIX BCTPEYAIOTCs ero CTBOMBL. HaTankuBascs Ha HUX TOPHAKH OPOH30BOIO BEKa,
110 BCEH BUANMOCTH, CTPEMMIINCH Pa3APOOHTh 3TH CTBOJIBI Ha «6GO4OHKOBHUAHBIE» KyCKH, YTOOBI HMETh
B CBOMX pykax rotosie opyausa. Ho B 18 croneruu ans poccHMACKHX IIaXTepoB OHM MPEACTABIIAIHA J0-
cajgHyI0 IoMexy 1 paboune no BO3MOXKHOCTH CTapaIMCh OOXOAUTH MX B CBOMX LUTpekax. Bmecte ¢ TeM
nopo#, xak Mel 3HaeM U3 cuaetensets I1. Tlannaca u apyrux [ITannac 1993, c. 56, 63, 207], HauGonee
BBIJAIOIIHECA SK3eMIUPbl KAMEHHBIX AepeBbeB 250-MUIMTHOHOIO BO3PACTa OTHPABIUINCE 3 THICAYH
BepcT B [letep6ypr win MockBy 11s yKpalIeHUA My3eHHBIX SKCIIO3HLIHIA.

TBepaocTs KAaMEHHOTO AepeBa COYETaIach C 3aMETHON XpynKocThio. LIMIMHAD cTBONA NpH Npo-
JOJIBHEIX ylapax CPaBHHUTENBHO JIETKO PAcKalblBAICA Ha KyCKH I10 JIHHHAM XOPOLIO IPOCIEkKHBAEMbIX
CJIEIOB KOJIell TONHYHOro NpupocTa. BuauMo MMeHHO 1o 3Toif MpHYMHe KynbTYPHEIA CJIOH HachbIaeT
BEJIMKOE MHOXECTBO HX (PparMeHTOB.

Cxopee Bcero, MOJTOTKH M MOJIOTBI — 0COOEHHO TAKEIIbIE — IPEAHA3HaYTNCh A1 Hanbomnee rpyOrix
paboT: ropHONpOXoAYECKUX H pyAo6oitHbEIX. BripoueM 10CTaTOYHO KOPPEKTHO OYEPTHTh HbIHE KPYT HX
OCHOBHBIX GYHKIMH MBI HE B COCTOAHMM. BMecTe ¢ TeM Bpsa i GyaeT BO3MOXKHO OTPHLIATh BEPOATHOCTD
NPHIOKEHHA MX M K JpOGICHHUIO LIUIAKOB MM KOCTeH.
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Puc. 6.11. MonoTel ¥ MOIOTKH M3 OKkameHeBLuero aepesa: [ — kB. 4040, cy6dasa B-3; 2 — xB. 5533-5633, nonst
KoMmriekca Ne2, cy6ga3a B-1; 3 — ks. 3839, cy6dasa B-3; 3 - 5533 cy6dasa B-3; 4 — kB. 5332, BepXHHI TOPHIOHT
nonoB komruexca Ne2, cy6dasa B-1; 5 — monotok, KB. 5532, cy6dasa B-3
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Puc. 6.12. @parMeHThbl NapaJHbIX KAMEHHBIX BTYJIbYATHIX LINMGOBaHHBIX OPYIUH W3 KPUCTANIMYECKOH NOPOIbI
(nuopura?): I — Monotok, k8. 5027, cy6dasa B-3; 2 — o6ymok MonoTka, kB. 5227, cybdasa B-3; 3 — pparmeHt
6ynasel, kB. 5028, xunoit orcek komruiekca Nel, cy6dasa B-1

6.5. MapaaHblie opyaun

OTy rpyniny opyaui COCTaBIAKOT BCETO TPU HaXOAKH: (pparMeHTH! ABYX AMOPHUTOBBIX (7) BTYINb-
YaThIX CBEPJICHBIX MOJMPOBaHHBIX TOMOPOB (puc. 6.12: /, 2), a Tarke MaJIOBLIPa3HTENbHEIH 0610MOK
BTynb4daToi (?) Gynasel (puc. 6.12: 3). Ha ¢oHe H306unua mpounx kaMeHHBIX opyaui 'opHoro oHu
NPENCTARAOTCA KpaifHeil peKocThio. Bopouem,  JUIs NaMATHHKOB Beeil orpoMHO# cpy6HOit 06ImHOCTH
3TOT THII U3AETH CTOJIb )K€ PSIOK M BECbMa MaJl0 XapaKTepeH; NpHYeM BCTPE4aloTCs OHHU €IBa JIU He
HCKTIOYMTENILHO CPEIM NMorpedanbHOro HHBeHTaps [cM. HanpuMep: Bacunees u ap. 1985, c. 88, puc. 4;
Kauanosa 1993, c. 132, Ta6n. 2: 4, 9].

6.6. HakoBanbHu

Ecyin opHeHTHpPOBaThCA Ha CBA3aHHBIE C METAJULYPrU4€CKMM IIPOH3BOACTBOM 3THOrpadHyuecKue
CBHIETENBCTBA, TO HAKOBAJIBHH Y HapOJOB CaMbIX Pa3/IMYHEIX CTPaH NpPEACTaBIAOT COO0M KaTeropuio
HauOonee LIEHHBIX M 3araJOYHBIX MPEIMETOB B apceHasle MacTtepos 3Toi npodeccun. Kax npasmio,
HAaKOBalIbHA 3aKUII04aeT B cebe ocobbie M TaMHCTBEHHEBIE CHMIIBI MarM4ecKOro CBOMCTBA, MPHYEM 3TO
CYIIECTBEHHO HE TOJILKO JJIA €€ BIaJeNbla — Ky3Hella, HO U /1A ero OQHOCE/BHaH, a TaKkxke OIM3KHX
¥ panbHUX copomuued. K He#t obpamarorcs Bo BpeMs KOJIZOBCKHX NMPOLEAYD, TaHHBIX 3aKIMHAHHH
1 0c000 OTBETCTBEHHBIX KIATB. B 3TOM cMBIc/I€E O CBOE# 3HAYMMOCTH K HUM MOT'YT OPOH NPHOIHKATHCA
TaK)Ke MaCCHBHbIE KAMEHHBIE MOJIOTHI, OJHAKO JIHIIb NPUONHKATLCA, HO HUKOTA HE IIPEBOCXOINUTE HX
I0 CBOeit TAMHCTBEHHO#M cuie’.

2Bce acneKThl HCTOJNKOBAaHHA CAKPAIBHO-MAarH4eCKHX CBOFCTB OPYIHH FODHSKOB M META/LTyproB IUIAHHpYeTCA
noapo6Ho o6CynUTh B NATOM H 3aKIIIOYHTENBHOM ToMe «Kapraios».
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Puc. 6.13. HakoBansHsA U3 MOHOIMTa KDHUCTALTMYECKOH mopoabl: 4 — PHUCYHOK u3nenus, B — ero ¢oto; kB.4627,
6113 06BaNOBKH NIABUIIBLHOTO ABOpa kKoMIutekca Nel, cy6daza B-1; sec 36, 68 kr [cM. Takxe: Kapraisl, ToM 2,
c. 79-80, puc. 3.11-3.13]

Bo Bcel KoIeKIMM KaMEHHBIX W3aenui u3 [opHoro yranocs HaMeTUTh BCero JNILb | 3 HakoBaJieH
(puc. 6.13 — 6.16). Jlnsa Bcex 3TUX NMPEIMETOB HUCIONb30BANUCHE MACCUBHEIE OKPEMHEIIBIE HITH OKBAp-
LIOBaHHEIE BaJlyHHI (pHC. 6.15), paBHO Kak U KpynHele ¢parMeHTs MoA00HEIX BanyHOB (puc. 6.16). Tlo
BCeil BepOoATHOCTH, CBOMM NPOUCXOXKIEHHEM X 6onburas yacTh 6bina cBA3aHa C MATEPHAIOM M3 PEYHBIX
pYce, 4To MBI 00CY>Kay elle NpH aHanu3e MosnoToB. OnHako Hanboree 3aMeTHBIH CPeH THX H3AEIHH
ak3emmsap (puc. 6.14) BecoM 6oinee 33 Kr MOr OBITH OCKOJIKOM OYEHb KPYITHOTO BATyHa THNA «bapaHbHX
160BY», paccessHHbIX IO 3eMHOI IOBEPXHOCTH B pe3yNbTaTe ABMIKCHHUA JIEHHUKA IUIEHCTOLUEHOBOM 3MOXH.
B nto60Mm ciyyae MOXHO NoJararth, YTO 3TOT TAXKENBbIH 0CKkoIOK OB JocTaBleH Ha Kapraibl M3 KaKux-To
6onee ceBepHBIX pailoHOB: Bellb apeana 3TOro ropHO-METaIIy PrU4€CKOro IEHTPA JICAHUKOBBIH TaHINPh
He MOKPbIBAJ ¥ MOAOOHBIX OFPOMHBIX OKaTaHHBIX JIEJHUKOM BAJIyHOB 31€Ch HE HaXOIHJIH.

Hcnonp3oBaBIurecs B KaYeCTBE HAKOBAJICH BaldyHbl KPOME MacCHUBHOCTH OTJIHYANHCh €LIE
OZHOM 4epToii: uX paboyas moBepXHOCTH ObliIa rutocko# (puc. 6.16: /-3) unu e BeIMyKI0# (puc. 6.14;
6.15: 1, 2). llono6nas ¢opma, KOHEUHO ke, 00YCIOBIHBaNacCh YCIOBHUAMH Ky3He4HOH 0O6paboTku
Metamia. Ha paGounx moBepXHOCTIX HAKOBAJNEH, KaK IPaBHJIO, OCTAaBAJIMCh CJIEIbI YAaPOB KAMEHHOTO
MonoTka. [locnenHue BecbMa 4YETKO OTPAa3UIMCh Ha BBIMYKJIOH MOBEPXHOCTH YK€ YIIOMHHAaBIIEHCA
3€Ch CaMoit MacCHBHO#M HakoBalbHU (pHc. 6.14).
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kB. 3940, xun. 49, odar 12:

Puc. 6.14. HakoBanbHs Ha xpynmHoM BaiyHe (A), xunumie Ned9, ouar Nel2, cy6gasa B-1 (Bec 33,4 kr); BBEpXY
cJeBa — MakpoOTO yJacTKa CO CISAAMHU Ky3HEYHBIX OTEpalnii TOBEPXHOCTH B BU/C MEJIKHX BRIGOKH; BHU3Y cleBa
(B) — monoxkeHHe HAKOBAIBLHH in situ 6)1M3 30IMCTOrO MATHA O4ara

CxozHyro Mo pa3MepaM U MaCcCHBHOCTH BaJlyHa HaKOBAJIBHIO OOHapY>KHIIH B HENOCPEICTBEHHOM
6mm3octH ot odara Nel2 xmnmma Ne49 — ocHoBHO# yacTi komiuiekca Ne3 (puc. 6.14: B; cM. Takke
IIpuioxenue 1). B ToM ke koMITIeKce HAILTH U PYTYH0 HAKOBAJIBHIO, HO YK€ CYIIIECTBEHHO MEHBILIYIO
no pasmepy (puc. 6.15: 2); ogHako oHa 3aneraja Ha Moy >KWIHILA, HECKONBKO B CTOpOHE (K CeBepo-
3anany) ot ouara Nel2. MHble HaX0OAKH HaKOBaJeH C MPHOYa)KHBIMHM Y4aCTKaMH CBA3aHbI He ObLIM; BO
BCSIKOM CITyJae Takas CBA3b OTUETNMBO HaMH He OTMEYaach.

Be3ycnoBHo, 4To 0c060€ MECTO CpeAy KaTeropMH 3THX H3ZENUil 3aHMMaeT caMas TsKelas M3
BCEX U MOP(ONOrHyecKH Ype3BbIHafHO APKO BEIpaXKeHHAs HaKOBaNbHA, 0OHapyxeHHas 6113 3anagHoOM



Puc. 6.15. HakoBanbHu Ha BasryHax: [ — KB. 4627, )xepTBeHHas AMa Ne84 ro mosaMu IIaBIJIBHOIO ABOPa KOMILTEK-
ca Nel, cy6daza B-1 (Bec 2020 rp.); 2 — kB. 3839, ncunmie Ne49, cybdasa B-1 (Bec 4980 rp.)

00BaoBKH MmiIaBuiIbHOrO ABopa kommiekca Nel (puc. 6.13). Ee Bec paBeH 36 xr 680 rp. MaccuBHEI
MpeaMeT ObLT U3rOTOBJICH U3 COBEPILIEHHO HE XapakTepHoil ana KaprainmHckoro ropHo-MeTaLTypruie-
CKOTO LIEHTpa KPUCTA/UTHYECKO# mopoas!’. 1o Bceil BHAMMOCTH, NGO caM KaMeHb, 100 yXe roroBas
HaKoBaJIbH# ObLTa qocTaBieHa Ha Kaprans! ¢ kopenHoro Ypana.

Caoeii hopMoit JaHHOE H3/IETHE HATOMHHAET CHELHAILHO 06paboTaHHYI0 M HCKYCHO BBITECAHHYIO
M3 KOPEHHO# CKaJIbl MPOAOILHO PACIHICHHYIO TOJYKONOHHY. Panuyc 3To# «1oMyKoIOHHBD) PaBEH MpH-
MepHO 1415 cM. OcHoBHas pabo4as MOBEPXHOCTH HAKOBAJIBHHU ABIAET COOOI IM1aIKO 3alLTHOBAHHYTO
IUIOCKYK MOBEPXHOCTH MOANPAMOYroibHOH GopMbl ¢ pa3Mepamn cTopoH 25%48 cm. OgHako crneabl
paboTEl MPOCIEKUBAIOTCSA U Ha BBHIIYKJION CTOPOHE, I[i¢ MAaCTEpa MOIVIH MPOKOBBIBATh, K MPUMEPY,
GONBaHKM JIIA KPYNHEIX BTYJIBYATHIX OPYAMIA TUMNA Kaiina—nemnu (cM. puc. 2.2) WK xe Kakoro a1u6o
HMHOTO NpeJMeTa TaKuX e GONBIIMX pa3MepoB.

Ecnu MBI IpaBEI B OTHOIIIEHHH IPaMaTHYECKOTO KOHIIA HACHIBCTBEHHO Pa30OPEHHBIX KPYHBIX
KoMIuiekcoB I'opHoro, aatupyeMeix cyogasoit B-1, To MECTO 3ajleTaHHA MPHUCHIIIAHHOW I'PYHTOM
HaKOBaJbHH-«MOTYKOJOHHEI» 61M3 06BanoBkM miaBHIbHOTO ABopa koMruiekca Nel [Kapransr II,
c. 79-80, puc. 3.11-3.13] B0o3MOXHO OOBACHHUTE UMEHHO 3THM 00CTOATENLCTBOM. E€ oTTammimm ot
IJIaBHIBHOTO OYara M CHENIHO MPHUCHINAIH 3eMJIEH PAIOM C KYYKOH KaMEHHBIX MOJIOTKOB M KpYyII-
HBIM parMeHTOM JIUTEIHO GOPMBI 1)1 OTIMBKM 3arOTOBOK BTy/IB4YaTod nemnu. HakosaneHio 61u3
ouyara Nel2 xoMmiexca Ne3, BUANMO, CIPATATh HE YCIEIH: OHA TaK M OCTanach HEJABMIKHOM BILIOTh
10 MOMEHTA HaIlKX PacKomok. Bo BCAKOM cilyuyae, TAaKOTO pojia peAKOCTHBIH, MIpUMedaTebHbIA H,
BHE BCAKOTO COMHEHMSA, CAKPANBHBIA JJII MECTHBIX METAJLUTYProB MPEAMET MPOCTO TaK OTOPOCHUTH
HE MOIJIH.

XapaKTepHO, YTO NMPAKTUYECKH BCE NPUMEYATENbHBIC CBOMMH pa3MepaMu H ¢popmoit Hako-
BaJIbHUC moceneHus [OpHEIH COOTHOCATCA CO BpeMeHeM (YHKIHOHHDOBAHHA METAJLTypru4ecKux
MacTtepckux B 6onbunx koMiuiekcax (NeNel—3), xors GonbUIMHCTBO PparMeHTOB MOAOOHBIX H3ACTH
06GHapYkEHO B MyCOPHBIX HAIIACTOBAHMAX Cy6(a3n1 B-3, nmepeMeIleHHbIX B 3a6pOIIEHHbIE KOTIOBAHEI
OnBiIMX KOMILIEKCOB (Tabu. 6.1).

‘K COWANCHUIO, HE YIAJIOCh ITPOBECTH ﬂelpolpaq)ﬂqeckom aHanM3a 3Toit nopoabl KaMHs.
23--701
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Puc. 6.16. HaxoBaneHn Ha BanyHax: / — noAbEMHEIA MaTepuan, Bre a3, (Bec 2200 rp.); 2 — xmepTBeHHasA AMa
Ned1 non monamu maBriIsHOrO ABopa komruiekca Nel, cy6dasa B-1 (sec 3000 rp.); 3 — kB. 4728, cy6daza B-3
(BeposTHBIN GparMeHT HaKOBaJIbHM, Bec 650 1p.)

6.7. PynoTepku

3a OIHMM HCKITIOYEHHEM I HX H3MOTOBJIEHHA UCTIOb30BATUCH NECYAHUKOBBIC IUTUTHI PA3THYHOTO
pasmepa. Ha 3tux miurax wim 610kax BoiGHBanach sAMka (puc. 6.17), Kkyma noMemanuch Kycky pyasl
(MeIHBIX MHHEPATIOB), KOTOpPhIE HEOOX0AMMO OBLIO HCTOJIOUB, TOTOBSA MOCIEAHNME K IUTaBke. Ha HexkoTopbIx
U3 IUTMT 3aHKCHPOBAHO HE TOJIBKO OHO, HO JBa (puc. 6.17: 4) U naxe Tpu yriyOneHus.

Brionze BEpOATHO, YTO B 3THX AMKAX-YIIyONeHHAX H3MENbYaIach U PacTHpalIach He TONbKO py/a,
HO M 1IUTaK, KOIJa M3 HETO CTapaMCh M3RJIEYh MEAHBIE Kallld ¥ KOPOJbKH-CIMTOYKH MeaH. Bo BcsakoM
clTy4ae BO BpeM#A MPOBOAMBIIEroCsS COTPYAHHKAMU SKCNEAUIIMH IKCIIEPUMEHTa N0 BHIIUIaBKE MEIN U3
PYABI M M3BJICYEHHIO MEIM M3 IIIAKOBBIX JIEMEMIEK HMCIONB30BATAch HACTOAILAA JPEBHAS pydoTepka
(ee u300parkeHHe MOXHO BUAETH Ha puc. 6.17: 4).
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Puc. 6.17. MaccHBHbI# TECYaHUKOBBIH MPOTHBOBEC «KOJIOAE3HOTO)» THUITA. A — MOJIOXKEeHUE 06ENMX COXPAHUBIUIMXCA
€ro YacTeil B KYJIIETYPHOM CJIOE CeNHIIa; B — UeHTpajbHas YacTh MPOTHUBOBECA, [1€ OTYETIIMBO BHAEH XKea00 ans
OOBA3KH €ro KAHaTOM HJIH KOXaHBIM peMHeM (JIEHTOi)

Bcero Hamu 3adukcupoBaHo 23 3k3eMiuisipa pynorepok. Jus MECTHBIX MacTepoB M3enHs JaH-
HOW KaTeropuy BpAA JH OTHOCHIUCH K Hambonee neHHbIM npeameram. IToutn 70% ux ¢dpparmeHToB
COCpENOTOYEHO B MyCOPHBIX HalIacToBaHUAX cyOga3zsl B-3, 0HAKO OHH OTMEYEHBI TAKXKE H B PAHHHX
soumnmax (puc. 6.17: 1, 5).

6.8. KameHHbIN NpOTUBOBEC KONOAE3HOro TUNa

JTa yHHKaJ1bHasA He Tobko A1 Kapranos, — HO oXany#, 1 A BCEX IPOYMX €Bpa3HACKUX peru-
OHOB, — HaxofKa OblTa OOHapy)XeHa B HIDKHHX HalulacToBaHUAX cyOdaser B-3. XoTs 3TOT npeaMeT yxe
6611 onucaH pocrarouHo noapo6Ho panee [Kapransi I, c. 119-120, puc. 6.3; 6.4] xaxercs uenecoo-
Opa3HbIM OBTOPHTH OCHOBHBIE IETAJIH 3TOTO ONKMCAHUA B IaHHOM IMIaBe IS McUeplbiBarolLero o63opa
KaTeropuil KaMEHHBIX U3aenuid Ha [opHOM.

IIpu pacuuctke caoes B kBaapare 5029 BLIABMIH MAacCHBHBIN M PacKOJIOTHIA HA JBE HEPABHEIE
0 BENMYMHE YaCTH NMECHAHUKOBBIA 670K 06111MM BecoM okoio cTa kuiorpamm (puc. 6.18: 4). Ilo Bcei
BUAMMOCTH, JaHHbIH 6JI0K pyIJOHOCHOH MopoAbl THOO0 OTTAIWIM K NPEXHEMY KOTJIOBaHY KOMILIEKCA
Nel, nu60 OH M3HAYaIBHO 3aJieraj NOBEpX CKOLICHHOIO MbiCa 00BajlOBKH MEXIY JKHIBIM OTCEKOM
Y PYIHBIM JBOPOM 3TOT0 KoMIutekca cybdassl B-1 [Kapransi 11, c. 73, puc. 3.1]. He uciutrodeHo Taxxke,
41O 3T2 MIBI6a MOINIa UMETH OTHOILIEHHE yxXe K Oonee nmo3aHeMy 3aech xuauily Ne26 (cybdasa B-2),
3aJI0KEHHOMY TIOBEPX PYIHOTO JBOPa, HO B paMKax ero obBanoBky [Kapranei II, c. 111-113, puc. 5.1; 5.2];
CaM NecYaHHUKOBBIH 610K 3asera y BOCTOYHOTO Kpas YKa3aHHOTO JXHIIHILA.

23*



180 I'maBa 6

Puc. 6.18. Pynorepku Ha necyaHHKOBBIX TINTaX H 6nokax: / — kB. 4040, xunuine Ne52, daza 4; 2 — k8. 4628,
cy6dasza B-3; 3 — kB. 4929, pynssiit apop koMmiuiekca Nel, cy6dasa B-1; 4 — k. 5332, cybda3sa B-3; 5 — ks. 5633,
xuwnine Ne46, dasa A
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Puc. 6.19. Mznenus u3 necyaHuka: / — o6yLIOK ECTA HITH
npo6ka (?), kB. 5433, komruiekc Ne2, BepXHH# rOpH30HT
nonos, cy6gasa B-1; 2 — nuck, kB. 4928, cy6daza B-3;
3 — muck , kB. 5720, BHe a3

LleHTpanbHas 4aCTh PaCKOJIOTOTO MOHOJIHTA
(BecoM mo 60 Kr) coxpaHWiia OTYETIMBHIE CIIEMBI
HaMepEeHHO Bh110N0neHHOrO Xxenoba (puc. 6.18: B),
BIIOJIHE OYEBHIHO CIY)KHBILETO JUIA 3aKPETICHHA
Ha HEM BEPEBKH HJIH JKe MPOYHOIo KOXKaHOoro nosca-
peMHsA. BrionHe BepoATHO, KpOME TOTO, 4TO OT ITOr0
Goka Obls1a OTKOJIOTA TAaKKE M MHAA, OJJHAKO, HE CO-
XPaHMBILAACS 4aCThb MPOTHBOBECA, HAXOAMBIIAACH
yXe c Apyro#i CTOpPOHBI OT xenoba: Bear Hanbonee
BEPOATHBIM ObLIO N3HAYAIBEHOE MONOKEHHE JKETIO-
6a 1o LeHTpaIbHOM YacTH MacCHBHOro O110Ka, a He
6mke K ero kpato. B 3ToM ciyyae H3Ha4aNbHBIH
Bec O6y10ka Mor npHOIHKATECA, MO BCEH BHINMO-
CTH, K I1OJTyTOpa LIEHTHEpaM.

Ckopee Bcero, JaHHBIH NMpEAMET CleayeT
paccMaTpUBaTh KaK POTHBOBEC, T.€. OAHY M3 BaX-
HEWIINX JeTaNei B KOIOAE3HOM JEPEBIHHOM OB~
€MHHUKE THIa «OKyDaBJIs», KOTOPbIH B CEJIbCKUX pai-
oHax Poccun, Ykpauns! u benopyccuu Bcrpeyaercs
BILIOTh O ceropusmHero nusa. Ha Kapramax ero
MOIVIM UCIIONB30BaTh, CKOPEE BCETO, A NMOABEMA
M3 BEPTHKAIBHBIX IIAXTHBIX BEIPAOOTOK Ha OBEPX-
HOCTb TSDKEJIOT0 IPy3a PYAHOH HIIH JaXKe «ITyCTOMH»
NOpOo/bl, IOMEIIEHHOM, CKAXKEM, B KOXKaHBIH MEILOK.
OnHaxo B cBete packorok 2002 roa pe3oHHee Bee-
Io NpeANoaraTh HCHONb30BAHHE TAKOTO NIPOTHBO-
BeCa IPH BCKPBITHH IIMHUCTOTO YEXJ1a, B poLiecce
3aK/1aJKi ¥ NTyOOKOH BEpPTHKANBLHO# IIPOXOIKY pas-
BEJIOYHBIX AXT (CM. HWXKeE IaBy 9).

6.9. DyHKUMOHANbLHO HeonpeaeneH-
Hble u3aenus

B uMCIO 3THX NMpeaIMETOB BXOAAT OTHOCH-
TENbHO HeGOMNBIINE U3NENHA M3 MECYaHMKa THIA
auckoB (puc. 6.19: 2, 3), a Takxe ¢parMeHThI
HEKMX JUCKOBUIHBIX KOHycoB (puc. 6.19: I).
Ornpeaenuts 10CTaTOYHO KOPPEKTHO MX (PYHKLHIO
aBTOPBI HE MOITH. Bo3MOXHO, 4TO Takoro poaa au-
CKH ¥ INCKOBH/IHBIC H3/ICITHS MOIJIM HCTIONIb30BaThCA
B Ka4eCTBE KPBIIIEK, HO yOeAUTENBHO I0Ka3aTh 3TO
He MPEACTaBIAETCA peaTbHBIM. B L1e/10M BCs 3Ta rpynna HesCHBIX IPEAMETOB HACUHThHIBAeT 47 HaXONOK,
npeobnanaromas 9acTh KoTophix (6onee 60%) cszaHa ¢ MyCOpHBIMH CII0AMH GHHANBHO#H cy6dassl B-3
(Tabmn. 6.1).




MaBsa 7

Apxeo3oonorun4yeckme matepuansl

CaMBIMH MacCOBBIMHM apXEOJOTHYECKMMH MaTepHalaMH B KYNIBTYPHBIX HallIaCTOBAHHMAX I1O-
ceneHua [opHbI oka3anuce KOCTH XHBOTHBIX. Ha Bcel packomaHHO# IUION[aan, KOTOpas COCTaBIAET
BCETO JIMLIB 0KoJIO 2,5% 0T 00111el TeppUTOpPUH NoceneHus, 6p110 00HapYXeHO, COOpaHo, MOJCUHTAHO
U onpexeneHo Gonee 2,5 MiH. ¢pparmeHToB (puc.7.1)'. OHM MONy4eHB! NPH PacKoOINKax KyJIBTYpHOTO
CJTOs1 3MOXHU No3Hel 6poH3EI ueTsipex packonos 1, 3, 4, 6 [Kapraune: I, masa 1, paznen 1.2.2, Tabn. 1.1
u 1.3], xoT# ocHOBHas ux Macca (okos0 88%)? mpoucxoaut u3 packona 1. Takoe COOTHOLIEHHE [T03BOJIAET
OrpaHMYUTH ONMHUCAHUE APXEO0300JI0THUECKOH KOJUIEKIUM TOCeneHus [ OpHbIi pesynsraraMu nopoOHOTro
HU3Y4YCHUS TOJIBKO OAHOM CaMOM 3HAYMTENIILHOM €€ 4acTH — MarepuasioB U3 packona 1. Bmecte ¢ TeM,
B KOHLIE TVIaBHI Oy€T npencTasieHa 1 HeOonbIIas KOJUIEKIHA KOCTEH KUBOTHBIX H3 MOCTPOiiky 18 Beka
(«pycckuit 1oM»)? U1 IEeMOHCTPALMH PA3UTENbHBIX OT/IMYMHA HEKOTOPBIX CTOPOH XHU3HH Y oOUTaTeNei
XOJIMa B O3JHEOPOH30BOM BEKE M YIKE CIIyCTS TPH THICAYEIIETHS.

7.1. MeToauka apxeoaoonorumvdeckoro uccrnengoBaHus

O6paboTka 3T0ii THraHTCKOMH 10 06bEMY OCTEO0rHYECKOH KOJUIEKLIMH NOTpe6oBaia NpHMEHEHNU
HeCTaHJapTHBIX METOJOB UCCIeNOBaHMsA, KOTOpble COKpAaTHIM 61 10 MHHMMYMa BpeMs OINpeAeIeHUs
TaKCOHOMHMYECKOH MPHHAIEXKHOCTH OCTATKOB M MO3BOJMIN OBl NP 3TOM pacuiv$poBaTh MaKCUMYM
apyroii vHdopMauuu. Takas MeToauka 6bu1a co3xaHa M anpo6KpoBaHa B TeUEHHE NEPBBIX ABYX JIET pac-
KOIIOK, H COOTBETCTBEHHO, HauMHas ¢ 1994 rona, Bce XapaKTEpPHUCTHKH OCTEOJIOTHHECKHUX MaTEpHAIOB
66114 3aHeceHHl B 6a3y naHHbIX [ AHTHIIMHA 1999]. [IpuMeHeHne GpopMaTH30BaHHOTO ONMCAHUA KOCTHBIX
OCTAaTKOB CTaJIO BO3MOXKHBIM OJiaroiaps MopasuTeIbHOM OJHOPOAHOCTH 3THX MaTepHalloB — BUIOBOIO
COCTaBa, yCTOHUUBOCTH COOTHOLIEHUA HanboJiee MHOIOYHCIEHHBIX BUAOB, a TAIOKE IBHO YIIOPAJO4YEHHOM
HCKYCCTBEHHOM pa3po0NeHHOCTH KOCTeH Ha poHE UX XOpolIeH eCTeCTBEHHOH COXPaHHOCTH.

Meroauka BKIO4aIa MONy4eHHE OOIENPHHATBIX OHONIOTMYECKUX JaHHBIX U crelHdUyecKoi
apxeoysoruyeckoi HHGOpMaLMH Ha OCHOBE (PUKCALIMM HOBBIX IAPaMETPOB M XapaKTEPHCTHK KaK AJIs
OTAEIbHBIX BHIOOPOK, TaK M /A BCeil COBOKYITHOCTH KOCTHBIX MaTrepHaioB. MccienoBanne OCHOBHOM
MAaccChl KOCTEH [IPOHU3BOAHIIOCH HEMOCPEACTBEHHO BO BPEMA PACKOMOK. DTa HaCTh MaTEPHATIOB NOCHE
06paboTky GBLIa OCTABIEHA 31€Ch XKE — HA MECTE TONEBOr0 IKCNEAUIMOHHOTO Narepa. OHaKo Apyras
4acTh — TPYAHBIE U1 TAKCOHOMHYECKOH HACHTH¢HKAMH (parMeHThl, BCE L'elble IPOMEPHbIE KOCTH,
BBEIOOPKH OCTATKOB 15 ONPEIECIICHUA BO3pacTa JOMAIUHNX KUBOTHBIX ¥ H3Y4YEHHS MaTOJOTHYECKHX
¥ HHAVBHIYaJIbHBIX 0COOCHHOCTEH, a TAKXKE KOCTAHBIE OPYAUs M H3ACIUA — Oblia BEIBe3eHa B MockBy,
B 1abopaTopHIO eCTECTBEHHO-HAay4YHBIX MeTonoB A PAH.

7.1.1. OT60p MaTepuaJjioB

C60p ocTaTkoB KOCTEH XUBOTHBIX IPOM3BOIMICH ONHOBPEMEHHO C IPYTMMH apX€OJIOTHYeCKH-
MH MaTepHaJlaMM B [IpoLiecce py4HOH repeGopKH KynbTypHOro cios noceneHus. [IpoBoaunuce Taioke

'Ha npyrux CHHXpOHHBIX NOCeNEHUAX ropHakos EBpasuu, rie npoBoAMIHCE Lie/IeHaNpaBIeHHbIE apXE0300JI0r -
YECKHE HCCEA0BaHUA, KOCTH JKUBOTHBIX OKa3aJIMCh HE CTONL MHOTOYHMCIIEHHEL: Ha oceneHny ropaakoB Kapna6
(Y36exncraH) ocTeoNOrndeckad KoJUIEKLIUA U3 TPEX PAacKOIOB MO3THEOPOH30BOI0 BPEMEHHM HAaCHUMUTHIBAET JIHLIb
okono 1000 kocreii, a Ha nocenennu MymnctoH (Tamkukuctan) — Bcero 104 dparmenta [Doll 2003].

2Pe3ynbTaThl 06paboTKH ocTeonornueckux Marepnanos 2002 rona U3 packona 6 (komruiekc Ne3) nmoxasaiu nojHoe
CXOACTBO Ga30BBIX XapaKTEPUCTHK C OLIEHKAMH OCHOBHOM 4acTH KOJUIEKIMH. OHH NMpHUBe/ICHE] OTAENBHO B 3aKII0-
YHTENBHOM pa3fieNie JaHHO#H [IaBbl.

3Cwm.: Kaprann I, [Tpunoxenue 5, ¢. 94-102.
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Puc. 7.1. Octeonornyeckue MatepHaibl U3 KyJabTypHOTo cios [OpHOTo: B 3TOM «XOJIMe» cocpe-
JOTOYEHO OoJee IBYX MUJJTHOHOB KOCTEH KHBOTHBIX

BBIOOpPOYHBIEC IPOMBIBKH CJI0f1 U3 KOHKpETHBIX 00bekToB. biiarogaps takoii TiarensHoctH cbopa Oblia
TIOJIyY€HA HE TONBKO YHHMKAJIbHas M0 00beMy KOJUIEKIMA KOCTEH KPYNHBIX M CPeIHHX JKHBOTHBIX, HO
¥ BEIOOpPKA OCTaTKOB MEJIKMX JKHBOTHBIX, NIaBHBIM 00pa3oM, rphi3yHOB (OKONO 6 ThIC. parMeHTOB).
OCHOBHasl 4aCTb KOCTE€H IPHI3yHOB MPOUCXOOUT M3 IPOCIIEHKEHHBIX BO BpEMs PacKoloK HOp, BO3HHK-
IIHX, OYEBUIHO, B Oosee No3aHee NepHoIsl — Y)Ke Mocie 3anycTeHus NnoceaeHus. OTH MaTepuabl He
BIUTIOUEHBI B HACTOSILEE HCCIIENOBaHKE, HOCKONBKY €ro 3a1ayel SBiafeTcsa u3yueHue KocTei IUBOTHBIX,
HETOCPEACTBEHHO CBA3AHHBIX C XKM3HENEATENBHOCTbIO TOPHAKOB H METAJLTYProB 6pOH30BOro Beka.

7.1.2. Ouenka Ta)OHOMHYECKOI0 COCTONHHMA U Pa3ipo0/ieHHOCTH MaTepHaJIoB

Jlns Bceit KO/UIEKIMH ONpeaeNMMBIX U HEONIPENEIHMBIX OCTaTkoB ObUIH 3a(MKCUPOBAHBI ClIEAY-
IOLIME MAPAMETPBHI:

1) ecrecTBeHHas COXPaHHOCTL KOCTEH — MO MATHOAIBHOH LIKalTE;

2) cTeneHb HCKYCCTBEHHOTO JPOOEHHs OCTATKOB — IO MOKa3aTesto (MHAEKCY) pa3ipobIeHHOCTH
KoCTeit* (kak KoaH4ecTBO ()parMEeHTOB B €AWHMIE CTAHAAPTHOrO o0beMa — B KyOMYECKOM JeLMMETpe
WJIH )K€ JINTPE);

*Ina onpenenenus $HakTopoB, 0OYCNIOBMBLIMX Ty MJIH HHYIO CTENEHb HCKYCCTBEHHOTO ApoONeHHs Kocteii
KPYIHBIX )KMBOTHBIX, ObLI MOACYHTAH U NTPOAHATH3HPOBAH HHIEKC Pa3apobIEeHHOCTH OCTAaTKOB Ha pa3iIMYHbIX
MOCENEHUAX. Me3ONUTHYECKUE CTOAHKH C Pa3BUTOM KocTAHOHN MHAycTpHeil, HanpuMep — OkaeMoOBO-5, ganu
3HaYeHHs MHAEKca pa3apobIeHHOCTH KocTel ocs B mpeaenax ot 100 no 500, a MaTepuasl N3 IPEBHEPYCCKUX
ropoioB C PEIHOYHEIM obGecriedeHneM MX rosaanHoH, Hanpumep — PocroB-Benuknii, IIckoB, u ap., nokasaim
HHIEKC pa3apobiieHHOCTH B npegenax ot 10 no 30.
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3) cneanl HCKYCCTBEHHOTO BO3/CICTBIA; MOTPhI3bI KOCTE# cobakaM# U IphI3yHaMH, BO3NCHCTBHE
OrHsl WJIM BBICOKOH TeMIIEpaTyphl, KyXOHHas pa3jieNika Ty, pa3npobienue u o6paboTka kocrteit npn u3-
FOTOBJICHUH OPYAMit M HHBIX H3EIHIA.

OTH napaMeTpsl N03BOJIHIIN 0XapaKTepH30BaTh TaGOHOMHUYECKHE YCIOBHA 3a1eraHus KOCTeH
B pa3HBIX CTpaTUrpapHYeCKUX FTOpU30OHTaX MAMATHHKA H BBIABUTH GAKTOPBI, 00YCIIOBHBILIHE MTONAaaHHE
M HaKOIUIEHHE OCTATKOB B KYJITYPHOM CJIOE.

B 00b14HO# apXe030010rH4ecKOi MPaKTHKE JOCTOBEPHO BBIACIAIOTCA TPH KATETOPUH OCTEO0JIO-
THYE€CKMX MaTEepHaJIOB: MYCOPHBIE HAKOTUIEHHA KyXOHHBIX OCTATKOB; KOCTH XMBOTHBIX U3 PHUTYalbHBIX
KOMILICKCOB; 1 CBHAETENIBCTBA HCIONb30BaHHA KOCTEH B KaUeCTBE ChIPbA AJIA KOCTOPE3HOIO peMecia.
OTH pa3Hble KaTeTOPHM MaTEPHAIOB MOTYT ObITh KOPPEKTHO NPOaHATH3HPOBaHBI TONBKO B pAMKax CBOEH
TPYNIIBL: KyXOHHBIE OCTaTKH CPaBHHBAIOTCA C KyXOHHBIMH, PHTYaJIbHBIE — C PUTYaJIbHBIMH H T.A. TonbKO
KyXOHHBIE OCTaTKH HENOCPEACTBEHHO OTPaKAIOT CTPYKTYPY 0OBIYHOrO MACHOTO MUTaHUA HACENICHH,
M MX H3y4YEHHE MOXKET JaTh HH(POPMALHIO A1 OLICHKH 9KOHOMHKH NIOCENEHHS, B TOM YHCJIE U CKOTOBO-
4ECKOii eATeNbHOCTH.

Pa3nenenne KOCTHBIX OCTaTKOB Ha KyXOHHBIE, PHTYyalbHbIC UM peMeciieHHble 6a3upoBanoch Ha
apXxeoorH4eCKOM KOHTEKCTE HaXOO0K, a TAKXKe Ha paCCMOTPEHHH CHCTEMBI H 0COOEHHOCTEH HX pa3po-
O1eHus M cIeqoB UCKYCCTBEHHOro Bo3aeiicTBua. HecMoTps Ha obmnve kocTel, A1 0CTEONOrHYeCKHX
MatepuanoB ['opHoro okasanoch KpaiiHe TpyAHBIM BBLAEINTh COOCTBEHHO KyXOHHBIE OCTaTKH. OCHOBHas
Macca ¢parMeHTOB HMeJIa CIEAbl BTOPHYHOTO HCKYCCTBEHHOTO pa3fpolieHns, KOTOphbIe 3a4acTyl0 NoJ-
HOCTBIO MacKHpOBAJIM KyXOHHYIO pa3fielIKy Tyll. DTO KacaeTcs, [MIaBHBIM 00pa3oM, OCTAaTKOB KpYITHOIO
pOraToro cKota. Y YHThIBasi YCTOHYMBOCTh Ha MaMATHHKE COOTHOILLIEHHs KOCTEH IByX Haubosee MHOTO-
YHUCJICHHBIX BUAOB JJOMALIHUX KOIBITHBIX — KPYITHOTO M MEJIKOTO pOraToro ckora, ObLIO pelieHO HMEHHO
MX CUMTaTh KyXOHHBIMHM OCTaTKaMH.

OrpoMHsie MacInTabbl HCKYCCTBEHHOMH pa3npo0blIeHHOCTH KOCTeH JKUBOTHBIX Ha [ OpHOM, KOTOpBIE
OKa3aJIHCh OHOM W3 HauOoJiee APKUX M HECTaHAAPTHBIX XapaKTEPHCTHK 3THX MaTepHaIoB, OCTABHIIH Ha
NepBbIi [UIaH BOTIPOCH! O IPHYHHAX €€ BOSHUKHOBEHHUA. B TeueHHe Bcero nccneqoBaHus Mbl MbITAIHCH
HOHATH 3TH NPHYUHBI H OLICHUTH HX BIHSHHUE.

JlocToBepHOCTH IIPEACTABIEHHBIX HHXE PE3y/IbTaToB 00yCIlI0BIIEHA HE TOJILKO OTPOMHBIM 006EMOM
KOJUIEKIH, HO ¥ OYeHb XOpOILIEeH €CTeCTBEHHO# COXPAaHHOCTHIO BCEX KOCTEH YKUBOTHBIX B KYIBTYPHBIX
ciosix FopHOro, 4To CBA3aHO € MX MPONMTKOM CONAMH MEIH, KOTOPBIMH OBLIH HACHIIIEHBI HATLIACTOBAHUSA
naMATHHEKa. [IpaKkTHyecky 1)1 BCEro MaTepHasa eCTECTBEHHAA COXPaHHOCTH OLICHUBAETCA B [IATH 6aJL1oB.
Hexkoropoe uclunoyeHre COCTaRIAIOT OCTATKH M3 BEPXHHUX — [IEPBOIO ¥ BTOPOro IITHIKOB (NryGuHa 040 cMm),
HO M JUIA HUX 3TOT apaMeTp OLIEHHBAETCA Takke OUeHb BBICOKO — B YeThipe 6auia.

7.1.3. TakcoHoMH4YecKasi HIeHTHPHKALHUA

Ve B IepBBI€ rofbl pacKONoOK Obl1a OTMEUEHa MOpa3HUTeNIbHaA OHOPOAHOCTh KOCTHBIX OCTaT-
KOB Ha TOCEJEHHH MO HX BHIOBOMY COCTaBy, npuuyeM okoio 80% ¢parMeHTOB KocTeil nmpHHajIe-
’KaJIO TOJIBKO OTHOMY BHJY — KPYIIHOMY pOraToMy CKOTY. 3TO 06CTOATENBCTBO MO3BOJHIIO YCKOPHTD
omnpezeneHHe BUIOBOH NMPHHAUIEKHOCTH OCTAaTKOB METONOM 3KCTpanoiasuuu. M3 cioeB nepBbiX MATH
WIHN LIECTH LITHIKOB — CaAMBIX MOIIHBIX U GOraThIX MaTepHalaMH HaIUTACTOBaHUH — B NIPe/ieNIaX OIHOro
KBajJpara clny4yaiHbsIM 00pa3oM oTOMpaNIUCh JBE-TPH MPOOHI MO ThICAYE KOCTEH, A KOTOPHIX H IIPOBO-
JIM1ach TAKCOHOMHMYeCKas UAeHTHHKaLMA. 3aTeM I KPYMHOTO pOraToro CKOTa ONpeaessijIuCh TaKkxKe
OHMOJIOrHYECKNE XapaKTEPHCTHUKHU: TOJIOBO3PAaCTHbIE 0COOEHHOCTH, pa3JINYHbIe MAaTONOTHH, pa3MEpH
kocTel ¥ T.. DTH NPOO6BI COCTaBIANH, KaK IPABHIIO, YETBEPTYIO YaCTh OT MaTEPHAJIOB U3 OIHOTO KBa-
JIpaTa Ha KOHKpeTHO# rnyouHe. Ecin yka3aHHbIE KOMHYECTBEHHBIE U KAY€CTBEHHBIE XaPAKTEPHCTHKH
OKa3bIBAJINCH CXOAHBIMH, TO U KPYTTHOT'O POraToro CKOTa OHHY 9KCTPanoJHpOBaJIUCh Ha BBIGOPKY ero
OCTaTKOB YK€ M3 Bcero kBajpara. [Ipu 3ToM KOCTH Bcex APYTHX BUJOB aHAITH3HPOBAIHCH [OMHOCTBIO
6e3 sxcTpanonsauuu. TakuM METOIOM B I10J1€ HCCIIEAO0BAIaCh MOYTH BCA 4aCTh KOJUIEKI[HH, OTHOCSILA-
Aca K cybdase B-3, uro ocBoO0Xk 12710 BpEMS LIS [TOJTHOTO H NOAPOOHOr0 U3yUeHUA OCTE0NOTHYECKUX
MaTrepUanoB M3 OCTAIBHEIX 06bekToB cyOda3 B-2, B-1 n panneit dassl 4.
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EcTecTBEHHO, 4TO MPH TaKkoi METOAMKE B MOJIE MPOBOIMIOCH BHAOBOE ONpeecHHE OCHOBHOM
YaCTH KOJUIEKLHH, XOTS HEKOTOPHIE CIIOPHbIE BOMPOCH! PELIANIUCH YXKE NOCIIE 3aBepLIECHHS SKCIIEANULIH-
OHHOIO C€30Ha. JTO KacaeTcs MpexJie BCero BepupUKalMK OCTaTKOB JIOIAaAeH U CBUHEH B OTHOILICHHH
MX MPHHAANEKHOCTH K JOMALIHEH MM aukoit Gpopmam’,

Bce octarku nomaned Ha nocenenud I'opHBIi oTHeCeHsI kK foMaiuHe# ¢popme. Takoe onpene-
JIEHHE CAICTIaHO Ha OCHOBE JaHHBIX, IPSIMO HJIH KOCBEHHO NMOATBEP)KAAIOLIMX IPUCYTCTBHE Ha T'opHOM
HUMEHHO JIoMallHel Jomaau. Hanpumep, npoMepsl 60nb1IHMHCTBA dalaHT yKa3bIBATM HA UX IIPHHAA-
JIE)KHOCTB K KPYNHBIM 0C005M, 10 pa3MepaM U MPOHOPUHAM OTIHYABIIUMCS OT BCEX H3BECTHBIX HBIHE
npeAcTaBUTENEH AMKHX JIoluazaeii. Ha paae 6onpmux danaHr o6HapykeHsb! TakKe 0CTEOPHTBI — OKO-
CTEHEHHE GOKOBBIX CBA30K, BOSHHKHOBEHHE KOTOPbIX, KaK IPaBHJIO, CBA3BIBAIOT C TAIVIOBOH Harpy3Koi
[Bartosiewicz, Van Neer 1997]. Haxoaku Ha noceleHMH eTHHHYHBIX KOCTEH JOMAaIIHEro ocna u, 6onee
TOro, Myna — TH6pua KOOBLIBI M 0CJ1a, MOXKHO CYHTATH €Ille OAHUM CBHIETEIbCTBOM 3HAKOMCTBA JKH-
Tener I'opHoro ¢ qoMainHe# nomansio. KpoMe Toro, BUAOBO# COCTaB KOJUIEKUMH C NpeobiafaHueM
JOCTOBEPHO JOMAIIHHX XKHUBOTHBIX (95% OT Bcex onpenenMMBIX (PparMeHTOB, MCKITI0Yas KOCTH JIOIIAIH)
ABJIAETCA KOCBEHHBIM apryMEHTOM B ITOJIb3y PUCYTCTBUSA Ha NOCEICHHN UMEHHO AoMaIuHe# hOpMBI
nowaau. M Hakonen, apxeonorudeckas HHGopManus 06 oOUTATENAX MOCENCHHA — TOPHAKAX TaKXKe
CKJIOHAET HaC K YTBEPMACHHIO O CYLIIECTBOBAaHHH Y HUX IPEXJE BCEro JoMaIlHe#H omany, TeM 6onee
4TO AJ1A IEpHOAA MO3AHEH GPOH3BI JIOLIAlb CYHTAETCA YK€ COBEPILIEHHO OOBIYHBIM JOMAIIHHM BHAOM
y ILIEMEH CTEMHBIX M JIECOCTENHBIX pernoHoB Boctounoi Esponsl [L{ankun 1970].

IIpaxTH4eckH Bce OCTAaTKH CBHHEH Takke OTHECEHbI K AOMallHeH ¢popMe, HECMOTPS Ha X OTHO-
CHTEJNIBHO KPYITHBIE pa3Mephl. [ TaBHBIM apryMEeHTOM U1 TaKOT'O ONpPEAETIESHHUS MOCTYKIIH 0CO6EHHOCTH
COCTOSIHUS KOCTHO#M TKaHH OCTATKOB: PBIXJIOCTh OCTEOHHOH CTPYKTYPHI H HEPa3BHTOCTh pelbeda MpHKpe-
TUICHHS MBILLL, YTO 3HAYUTEIBHO Yallle BCTPEYaeTCs HMEHHO y JoMaIHUX cBuHel [Lasota-Moskalewska
& Moskalewski 1980]. Hcktouenne coctaBiwin 12 ocTaTkoB, B TOM YUC/Ie M (GparMeHT KIbIKa CaMlia,
pa3Mephbl H COCTOAHHE KOCTHOW TKaHH KOTOPHIX OTIHYAIOTCHA OT BCEX OCTAIBHBIX. JTH 12 pparMeHTOB
OfpeAeeHbI — NIPaB/a, C HEKOTOPOi NoJiefl COMHEHHUS — KaK OCTaTKH JHUKOTro kabaHa.

[Ipy pasmeneHUH OCTaTKOB MEJIKOrO POraTroro CKOTa Ha KOCTH OBEIl M KO3 M H3y4EeHHH HX MO0JI0-
BO3PAaCTHBIX XapaKTEPHCTUK UCIIOIb3OBAIUCH PU3HAKH, YIKE ONyONUKOBaHHBIE PAIOM HCCIIEA0BATEICH
[['pomosa 1953, Boessneck & Msller 1964, Payne 1985]. Onnaxo 0 BUIOBOIO YPOBHA yIaJIOCh Pa3CIHTh
TOJIBKO 5% (0KoJ0 2 600 pparMeHTOB) KOCTEH 3TO# rpynmnkl, NO3TOMY B TabNHLAX AaHHEIE 110 OBLIAM
M KO3aM BKJIIOYEHBI COBOKYITHO B IPYIIY OCTaTKOB MEJIKOI0 pOraToro cKoTa, a BEpOATHOE COOTHOLIEHHE
3THX JBYX BHIOB B KOJUIEKLIMHM pacCMaTPHBAETCs HHKe B pa3jene 7.4.2.

7.1.4. AHaTOMHYECKHE XapAKTEPUCTHKH

JU1s TOMAIIHAX KOTIBITHBIX, 3 TAK)KE HEKOTOPBIX BUIOB JIHKHX MIIEKOITHTAKOUIUX OBLIH IIOTy4€EHBI
1 IPOaHATN3HPOBAHbl TAKME XapaKTEPUCTHKH, KaK

— pacnpeneicHHe OCTAaTKOB 10 YacTAM CKelleTa,

— BO3pacTHas CTPYKTYpa,

— HHAMBHIOyaNbHblEe 0COOEHHOCTH IKCTEPbEPa XXHBOTHBIX,

— MaTOJIOTHYECKUE TIPOABNAECHHA Ha KOCTAX.

SO6bEKTHBHOE OTCYTCTBHE YETKHX MOP(ONOrHYeCKHX pa3nuyuii B CKeneTax NOMAIUHUX M OUKHX JIOIIajed
Equus caballus aBnsercs rnaBHo# MeToqH4YeCKO TPYIHOCTHIO /il TOYUHON BepU(UMKALMM OCTATKOB 3TOTO BHJA.
IlpuBoanMEIE B TMTEPaTYpe KaueCTBCHHbIEC PU3HAKK M MPOMEPEI PANA KOCTEH APEBHHX M COBPEMEHHBIX AHKHMX
JoIIaAe HaXoAATCA B IPEJeIaX HX H3MEHYHUBOCTH Y COBPEMEHHBIX JOMALTHUX MOPOJ.

Pa3nenenns xe ckeneToB ABYX (OPM CBHHBH — AOMallHEN M AHKOH, JO CHX NMOP NMPOU3BOAHTCSH TONBKO
no 4epeny M OTYACTH Mo pasMepaM kocteil. CaMTaeTCs, YTO KPYNHbIe KOCTH MPHHAUIEKAT cKeleTaM kabaHa,
a HeGonblMe — KoMallHeH cBHHbe. OHAKO HAMYME MONOBOro AMMopduIMa y CBHHEl NPHBOIUT K TOMY, 4YTO
MaKCHMaJIbHBIE pa3Mephl KocTel PUKCHPYIOTCS y caMLOB AMKOH GOPMEI, 3 MMHHMAIBHBIE — Y CAMOK JIOMalll-
HHMX OPHMHTHBHBIX nopoJ. CpefHue xe napaMeTpsl MOIYT XapaKTepU30BaTh KaK KOCTH CaMOK AHKOTO KabaHa,
TaK ¥ CaMII0B JOMallIHEH CBHHBH, Pa3Mephl KOTOPBIX 0OBIYHO MEPEKPLIBAIOTCS.

2 4—70]
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H3yuyenne Bo3pacTHON CTPYKTYpHI 6a3MpoBaoch Ha OLEHKE IByX apaMeTPOB: CTENEHH ITpUpac-
TaHHA MUGPH30B H COCTOAHHA KOMIIAKTHOH TKaHU Ha TPyOUYaThIX KOCTAM, a TalOKe XapaKTepa CTHPaHHA
JXeBareJIbHONH MOBEPXHOCTH MOCTOSHHBIX HIKHEYEMIOCTHRIX 3y60B [BokkeH, [marones, boromoOckuii
1961, Silver 1969, Watson 1978]. IIpomepsl KOCTEI MPOBOMUINCH 110 OOLICTIPUHATOH CXEME B COOTBET-
cTBHe ¢ omucaHuaMH A. Von den Driesch [1976].

7.1.5. CraTHcTHYecKHH aHAJIH3

Bce ucnionb3oBaHHbIE B AaHHOH paboTe KOJIMYECTBEHHbIE IOKA3aTEeM OCHOBaHBI Ha MOACYETE
abComOTHOTO YKCIa KOCTEH KOHKPETHBIX BUAOB. MUHMMaIbHOE YKCIO 0cobeil A OCHOBHOH 4acTH
MaTepHaJIOB He MOJCYUTHIBAIIOCH BBUIY HENOCTOBEPHOCTH 3TOW KOJNMYECTBEHHOH XapaKTEPHUCTHKHU
H CyOBbEeKTMBHOCTH €€ MTOJICYETa 10 OTHOLLEHHIO K KyXOHHBIM OCTAaTKaM H OTXO/1aM NPOM3BOICTBA KOCTSA-
HBIX Opyaui (noxpoOHee 0 KOPPEKTHOCTH IPUMEHEHHUA Pa3HbIX OLICHOK B «OCTE0JIOFHYECKON CTaTUCTHKEY
cM: [Grayson 1984, Hesse & Wapnish 1985, Davis 1987, Gautier 1984, Autununa 2000]). Oanako ms
PHTYQIBHBIX KOMIUIEKCOB — B TE€X Cly4YasX, KOIla HCKYCCTBEHHas pa3apoOneHHOCTh MaTepuanos Oblna
HeO0oMnbI110# — GBI MPOU3BEAEH MOACYET PEATBHOTO (2 HE MUHUMAJIBEHOTO) YHCIa CKeleToB (ocobeil), oT
KOTOPBIX NPOMCXOIMIN KOCTH.

Ipu olieHKe JOCTOBEPHOCTH MOIYYaEMBIX PE3yNbTaTOB CJIEXyET NOAYEPKHYTE, YTO OHA CYILECTBEH-
HBIM 06pa3oM 3aBHCHT OT KOJINYECTBEHHOTO 00beMa H3y4aeMol KOJUIEKLIHH U JONTH KOCTEH, OnpeIeTMMEBIX
210 BU0Boro ypoBHs. O6beM koutekuuy [opHOro NpeBOCXOANT BCE H3BECTHBIE K HACTOAILIEMY BpEMEHH
B MHPOBOH [IPAKTHKE apXE0300JIOTHIECKHE MaTePHaTbI MO MJIEKOIIMTAIOILUM, XOTA JOJ ONpPEACITUMBIX
OCTAaTKOB COCTaBM/Na B cpeiHeM He 6onbiue 15%, 4To OOBIYHO CUMTAETCS HENOCTATOMHBIM [JIS TO-
JAy4eHHs DocToBepHOH WHGopmaruy. OQHaKo 3Ta YacTh HACHTH(PHULUHPOBAHHBIX IO BHIOBOTO YPOBHSA
KocTel mpeacTaBiseT coboi Taloke ONHY M3 CaMbiX MHOTOYHMCIIEHHBIX OCTEOJIOTHYECKHX KOJUIEKLIMH
anoxH 6poH3sl Ha TeppuTopun EBpasun. Ee o6vem — okono 317 000 ¢pparmMeHTOB, MpUyeM He MeHee
80% M3 HHX — OCTaTKH KpyMHOro poraroro ckora. Cpean Heonpenen‘nmux J10 BUIOBOTO YPOBHA OCTaT-
KOB OKOJIO 95% ¢parMeHTOB JOCTOBEPHO ABJAIOTCA KOCTAMH KPYIHBIX KOIBITHBIX M, BEPOATHEE BCETO,
TOTO K€ KPYITHOro poraroro ckota. TakuM o6pa3oM, uu¢pbl 10 KPYMHBIM KOMBITHBIM M3 ONPEACITHMBIX
Y HEOMNpeAETHMBIX YacTel KOJUIEKLIMU OIM3KH ApyT K Apyry. OTHOCHTENbHOE YMEHBIIEHHE JOJH Cpel-
HUX KOMBITHBIX B HEOMpPEIENUMBIX OCTaTKax 00yCIOBIIEHO, 10-BUAMMOMY, OoNlee MPOCTEIM U TOYHBIM
ONpEAE/IEHHEM UX KOCTeHl 10 BUAOBOTO UM 3Ke POAOBOTO YPOBHA. Takast HICHTUHHOCTH O0IIEH CTPyK-
TYPBl HEONIPEAETUMBIX U ONpPEAEINMBIX OCTAaTKOB NO3BONAET CUUTATEL PE3Y/ETATHI, [IOJIYYEHHBIE 110 BBI-
6opke onpenenuMbIX GparMeHTOB, JOCTOBEPHBIMH M 3KCTPAIOJIMPOBATh X Ha BCIO OCTEOJIOTHYECKYIO
KOJUIEKIUIO TioceneHus ['opHeIi.

‘Yka3aHHEIE BBIIIE METOAUYECKHE YCTAHOBKM AAJIH BO3MOXHOCTh MOAPOOHO U3YUUTh KOHKPETHBIE
BBIOOPKH H3 OTJENBHBIX APXEONIOTHYECKUX 00BeKTOB [OpHOTrO (KIIHIL, 5IM, MTPOU3BOACTBEHHBIX KOM-
IUIEKCOB M T.II.) IByX OCHOBHBIX XPOHOJIOTHYeCKUX (a3 cymecTBoBaHHA noceneHusn (4 U B), a Taxke
MIPOBECTH UX CPaBHUTENbHBIH aHann3. CToib AeTansHO NoAoOHas npoleaypa NpOBOJNIIACE BIIEPBLIC IS
apxe0300JI0rHYECKUX MaTepranoB 6poH3oBoro Beka CeBepHoii EBpasuu, U ee pe3yaLTaThl NPeIoCTaBHIN
HaMm MHGOPMAIMI0 BeChbMa He0ObIYHOTO XapakTepa. Bo-nepBrix, nosiBUIach BO3MOXHOCTL YBEPEHHOMH
JeiinpoBKH 0COOEHHOCTEH MaccOBOIO PHTYaIBHOTO MCMONB30BAHMS XHBOTHLEIX M MX OCTaTKOB Ha
nocenenuy [opHbIi. Bo-Brophix, cTanu HaMHOro 6oee SCHBIMH YPE3BbIYAHHO OOIIHPHBIE MACIITA0BI
M3rOTOBJIEHH KOCTAHBIX opyauil. HakoHeu, i cepsl xu3HeoOecrieueHNs CPaBHUTENBHEIN aHAJIN3 BbI-
SIBHJT HEMU3MEHHOCTD CTPYKTYPBI MACHOTO NOTpeOneHus Ha NPOTAXKEHUH BCEr0O MEPHO/IA CYIIECTBOBAHUA
ceNuIa.

7.2. ba3oBble XapaKTepucTukn octeonornyeckux matepuanon
IMepexons x cpaBHEHHIO BHIOOPOK KOCTHBIX OCTAaTKOB M3 KOHKPETHBIX 0OBEKTOB BHYTPH XpOHOJIO-
rudeckux a3, npuBiedyeM BHUMAHHE K Ay OOLINX AA BCEH KONICKIMH acTEKTOB,
ba3oBbie xapaKTEpHCTHKH OCTEOJOIMYECKUX MAaTEPHAJIOB BIUTIOYAIOT: 1) KONHYECTBEHHBIH 00beM
BBIOGOPOK, 2) HHAEKC pa3Apo6IeHHOCTH, 3) NOMI0 KOCTAHBIX apTedakTos, 4) onpeaenuMbIe A0 BUIOBOTO



7.2. ba3oBble XapaKTEpPUCTUKH OCTEOIOTHYECKUX MAaTepHAIOB 187

YPOBHSA OCTaTKH M, HAKOHEL, 5) X TAKCOHOMHYECKYIO CTPYKTYPY. JTH XapaKTePHCTUKH, IIPEICTaBIICH-
Hble B Tabnuuax 7.1 u 7.2, MOKa3bIBalOT YAMBHTEIBHYIO OMHOPOAHOCTh BCEH KOJUIEKLHHM MaMATHHKA
IpU CpaBHEHHUH Haubolee KPYMHBIX COBOKYIHBIX MaTepHaJIOB XpoHonorunyeckux ¢pa3s A u B (npm pac-
WICEHEHUH nocneaner Ha cybdasel B-1, B-2 n B-3). CxoacTBo 3THX BEIOOPOK Mexay coGoit oueBUAHO
Jaxe Ha (poHe HepaBHOLICHHOIO MO CBOEMY Konu4ecTBy ux oObeMa. Tak, HauGonee MHOrOYHCIEHHOM
ssinserca BeiOopka cyO6da3sl B-3, 1oyt B TpH pa3a NpeBOCXOIALLAA KOJIMYECTBEHHbIH 00beM MaTEpHAIIOB,
CBA3aHHBIX C MHBIMH XPOHOMOTHYECKHMH TOAPA3ACICHUAMHU; IMEHHO OHa IO CYIIECTBY U GOpMHpYeET
06K BCeil KOJIEKLHH.

Tabauua 7.1. OcHOBHBIE KOMHYECTBEHHBIE ITOKA3aTENN OCTEOJOrHYeCKo Ko/utekuun (packor 1)

Kon-8o KocTew WHaeke Kon-Bo xocten Kon-so Kon-Bo kocTte#n
cdasbi u (06BeM B aHA 06- co cnepamu onpeaenMMbIX | QOMALIHMUX XUBOTHbIX
cybdasbi 6.aM) 5.;:':2“" obpaboTkun A0 BUAa KOCTern (%% ot
kyo-A (%%) (%%) onpenenuMbix)

A 60775 (607) 100 665 (1,1) 9240 (15) 9232 (99,9)
B-1 495589 (5273) 94 8716 (1,8) 70315 (14,2) 70159 (99,8)
B-2 152690 (1430) 106,8 581 (0,4) 19000 (12,4) 18970 (99,8)
B-3 1521815 (17171) 88,6 16842 (1,1) 218200 (14,3) 217820 (99,8)
Bcero 2230869 (24480) 91 26804 (1,2) 316755 (14,2) 316181 (99,8)

Bce yeThipe BBIOOPKH XapaKTepH3yIOTCA 3HAUYUTENbHON pa3ipo61eHHOCTBIO KOCTEH (TPaHHULIbI HH-
nekca ot 89 no 107), noBonsHo 6nm3koit gonei ocrarkos (ot 0,4 1o 1,8%) co cnenamm o6paborku (opyaus,
U3EIHA, 3aTOTOBKH H OTXOBI) H OTHOCHTENBHO HEOONBLINM KOTHYECTBOM (PparMEHTOB ONPEACIUMBIX
110 BUIOBOTO YpoBHA — OT 12 10 15% (tabn. 7.1). IIpu 3ToM MakcHMasbHbIe OLEHKH pa3ipoOIeHHOCTH
KocTeH 3adukcupoBaHbl Ui cy6dassl B-2 u paHHeil ¢a3bl A, a HAaUMEHbILNE — U1 HaIUIaCTOBaHHM
cy6dasel B-3. Llensix kocTel B paCKONKaxX BCTPETHIIOCH HEMHOTO: MPAKTUYECKH BCE OHU MpeACTaBiie-
HbI 1H60 ¢anaHraMu, MO0 MENKUMH KOCTAMH KOHEYHOCTEH, XOTA 3HAYUTENbHOE KOTMYECTRO ITHX XKe
KocTeit 3aUKCHpPOBaHO U BO pparMeHTax.

3HaueHHa WHAEKca pa3apobIEHHOCTH KOCTHOTO MaTepuaia Ha noceneHuH [opHblit B TpH-de-
THIPE pa3a MPEBHILAKT OLEHKY, OOBIYHYIO I KyXOHHBIX OCTaTKOB OOJIBIIHHCTBA OCTEONOIHYECKHX
KOJUTEKLIMIA U3 MHBIX CHHXPOHHBIX apxeojoruueckux naMatHukoB. Ha ¢oHe xopolueii ectecTBeHHO
COXPAaHHOCTH KOCTE#l TaKas CTENeHb Pa3fpOOIEHHOCTH MOXKET 03HaYaTh TOJIBKO HAMEPEHHBIN Xa-
paktep. M3ydyeHue cakpaJbHBIX KOMILJIEKCOB, 2 TaAK)KE€ KOCTAHBIX OPYIHH H CIEJOB HX M3rOTOBJICHHA
(MBI IOKaXXEM 3TO HHXKE) ybexuaer, 4To pa3sApobIeHHOCTh KOCTEH KHBOTHBIX Ha [ OpHOM ABIAETCA
CJIeCTBUEM YPE3BbIYaHHO MacCIITaOHOTO UCNONb30BaHUA HX KaK B PUTyalbHOH NMpaKTHKE, TaK U LI
H3TOTOBJICHHUSA OPYIHiA.

BunoBas cTpykTypa Bcex 4EThIpeX XpOHOIOrHYECKHX BBIOOPOK TaKie OKa3bIBAETCA JOCTATOYHO
onHOpoaAHOH. [TonaBaAOIIYIO OCHOBY OCTE0JIOrHYeCcKOit KoJuteKIuH (99,8%) cOCTaBNAIOT OCTAaTKH I0-
MaUIHUX XXHUBOTHEBIX, IIPEXIE BCEro KPYMHOro poraroro ckora (tabin. 7.1, 7.2). Ero nons npakTU4ecKH
OMHAaKOBa BO Bcex BeIOOopkax — okono 80%. 1o uncny KocTel eMy CymecTBEHHO YCTYNaeT MEIKUR
porarsblii ckoT (puMepHo 17%). Upe3BbuaiiHO Mato KOCcTei tomany (okoio 2%) 1 0co6eHHO CBHHBH
(0,3%). Ocrarku cobak MCHHMCIAIOTCA JUIA BCEH COBOKYNMHOCTH MAaTEPHAalOB JIMIIL B COTHIX AOJIAX
npoueHTta. KocT AMKHX JKHBOTHBIX TaKXKe COCTABJIAIOT B KOLIEKIMH [OpHOro TONBKO OECATHIE JONH
OpOLIEHTA.

BnpoueM, HecMOTpA Ha MATOYMCICHHOCTb KOCTEH AUKUX )KUBOTHEIX, CJIEAYET OTMETHTh, YTO HX
BUIOBOE pa3sHooOpa3ue oka3aioch BecbMa NpHMedarelbHeIM. B ['opHOM npencraBieHbl KOCTH Mpak-
THYECKH BCEX KPYNHBIX M CPEIHMX MIICKOMUTAOMMX — |1 BHIOB, COCTABIAIOIUX B HACTOALLEE BPEMA

24
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Tabnnua 7.2. TakcoHoMHYecKas CTPYKTypa KOJUIEKLIMH KOCTeH KHBOTHEIX (packon 1)

casbl u cybasbl
Buab! U rpynnbi B

WAL M TPy A B-1 B-2 B3 cero

KocTu noMawHUX XUBOTHBIX — abc. uucno 9232 70159 18970 217820 316181
Cpeau Hux — aonna B8 %:
KpynHeii poratbivt ckoT | o 4o rus 81,7* 78,9 79,7 81,3 80,7
(KPC)
Menkuia poraTblil CKOT .
(MPC) Ovis & Capra 15,4 19,2 18,5 16,1 16,9
Jlowapp™ Equus caballus 2,5* 14 1,5 2,2*" 2
Sus scrofa
CBuHbR domestica 0,2 04 0.3 03 0.3
Cob6aka* Canis familiaris 0,3* 0,04* 0,04 0,04 0,05
KocTtu ankux xuBoTHBbIX — abc. ynucno 8 156 30 380 574
Cpeau Hux — gona B %:
Nocw Alces alces 19,2 6,7 3,9 8,2
Kocyns Capreolus capreolus 51 33 4,2 44
KabaH (?) Sus scrofa ferus (?) 3,2 0 1,8 2,1
Bonk (?) Canis lupus (?) 0,5 0,3
Jinca Vulpes vulpes 12,5 36,5 63,3 474 448
Mepseab Ursus arctos 51 10 7.4 6,8
Xopek Mustela (Putorius) 0,6 1.1 0,9
Bapcyk Meles meles 1.1 0,7
Bubiapa Lutra lutra 0,3 0,2
Bo6p Castor fiber 12,5 19,9 3,3 19,2 18,5
3any Lepus sp. 75 10,3 13,3 13,2 13,2
Bcero 9240 70315 19000 218200 316755

* B MOCYET HE BIUIIOUEHBI KOCTH OT LIENBIX CKEJIETOB TEJAT U cobak W3 norpeGeHnit B xumuiax gpassl 4 1 IWEHAT
U3 CaKpabHOii urroneHH cy6daser B-1

** g TabNMLE C KOCTAMH JIOLIaAH 0OBEAUHEHBI TPH JOCTOBEPHO ONpe/ieIMMbIe KOCTH AoMalHero ocina Equus asinus
(cy6¢da3a B-3) u ogHa xocTh Myna (da3a 4).

dayHy roxHO-ypansckoro pernona®. Mx BeiGopka B MatepHanax cyGda3bl B-3 ssisercs npenctaBH-
TENLHOM Jaxe /11 OLEHKH COOTHOIIEHHSA OCTaTKOB pa3HuiX BHAOB (Tabn. 7.2). KocTu nuckl 3aHUMAOT
BeJyliee MECTO — OKOJIO IIOJOBHUHbI BCEX OCTATKOB. DTOT BUJ M CETOAHA CYHTAETCA CaMbIM OOBIYHBIM
B FOXXHO-ypasibCkHX cremax. Jlanee caenyrot koct 606pa (He meHee 19%), BUAa HbIHE KpaiiHe peaKkoro
B OpenOGyprckoit obmacTH. OcTaTk 3aiila, Hauboiee MHOTOYHCIIEHHOTO 3[1ECh JKHUBOTHOTO, 3aHUMAIOT
TpeThe MeCTO. 3aMEeTHBIM 0Ka3aJ10Ch TakKe YHCII0 KOCTeH ocs n MeaBeas. CBoeobpasue coctapa ocTar-
KOB IOCJIEIHHX ABYX BHIOB OyaeT 06Cy:KIeHO HUXKe.

*Kpome KocTel INKHX MJIEKOTIMTAIOIIKX, B MaTepuanax [opHoro HaiaeHbI BCETo YeThIpe KOCTH MTHLI, H TOJLKO OfHA
H3 HHX 0Ka3ajachk onpeae uMon 10 puja. OHa npeacrapnser coboli pparMeHT roleHH B3pociioHd 0coOH KpynHoro
opna, BepoATHO, crenHoro (Aquila cf. rapax). KoMMeHTHPOBATE 3Ty HaXOKy, BBHAY €€ EAMHHYHOCTH, 3aTPyAHH-
TenbHO. [loxkanyit, MOXHO JHIIbL NOAYEPKHYTh, YTO B BHAOBOM OTHOLIEHHH HaXoAKa KOCTH CTEITHOTO OpJia He
ABNIAETCA YHUKAIBHOM JUIA 3TOH MPHPOAHOH 30HEI, XOTS HAJTHYHE KOCTH KPYITHOM XHILIHOH ITHIBI HA TEPPHTOPUH
[UTABMJIBHOTO JBOPA XHIIMILHO-TIPOM3BOACTBEHHOr0 KoMILIekca Nel HECOMHEHHO 3aCyXMBaeT BHUMaHHA.
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OnHopoaHocTh 6a30BBIX XapaKTEPHCTHK OCTEOJIOTHHECKMX MaTepHasioB [OpHOro Mackupyer
crnenMHKy KOHKpPEeTHbIX BbI6opok. OnHako cBoeoOpazne MaTepyaloB U3 OTAENbHLIX OOBEKTOB BCE Ke
yZAanoch BbISBUTH IIPH aHaIM3e Aeranei, 3ahMKCHPOBaHHBIX Ha KOCTAX, B BUIE CIIEA0B pa3xpobieHus,
¢OpMbI HparMeHTOB M T.0I., YTO JOBOJBLHO PEKO MPAKTHKYETCS B apXE0300I0rHYECKHX HCCIEA0BAHMAX.

7.2.1. OcTeosiorn4eckHe BLIGOPKH U3 COOpYKeHHi panHeil ¢pa3bl A7

OCHOBHBIE KOJIMYECTBECHHBIEC XapaAKTCPUCTHKH OCTEOJOTMYECKUX MATEPHAIOB M3 3alOJHEHHA
wumumy ¢asel A npeacrapieHsl B Tabmuuax 7.3 u 7.4, OObeMbl OTNeNnbHBIX BRIOOpOK U3 Oonee yem
TIOJIOBHHBI BCEX JKHIIMIL paHHeH ¢a3bl konebmores B npeaenax ot 300 go 1000 ocrarkos. IIpn 3TOM
HablonaeTcsa MoNoXKUTENbHAA KOPPEIALMA MEXY TUIOIIAAbIO XKHINILA M YUCIIOM KOCTEH B €ro 3amnon-
Henuu [Kapransi II, puc. 2.23, ctp. 53]. He cnyuaiino, uto B camMoM KpynHoOM xcunuiie Ned6 obHapyxe-
Hbl HanGosee MHOrOYHCIICHHBIE ¥ HEOOBIYHBIE 110 MHOIMM [1apaMeTpaM OCTEONIOTHYEeCKHE MaTepHalbl.
HHnexc pa3npobieHHOCTH Bcex MaTepHalioB paHHe# ¢a3sl uMmeeT 3HaveHus oT 30 no 260; ero 3HaueHUA
omycKaloTcs Hike 60 TONbKO B IECTH XHIMILAX. ITO 03HAYaET, YTO B 3aMOJHEHHH MOYTH BCEX JKWIHLL
LEJIBIX KOCTEH MPaKTHYECKH HET, 3 MMHUMaNbHBIE 3HaUEHH MHIEKCa OTPaXkaloT GaKT HAIMYUA KPYTTHBIX
(parMeHTOB B MaTBIX 1O YHCTY KOCTEH BIOOpKax (Tabx. 7.3). B 60nbIUMHCTBE )KHMIHII OKA3aIHCh KOCTH
co ciefamMu 06paboOTKH H Aaxce Leble Opyaus, NIaBHBIM 06pa3oM, Jiolnuiia U3 pebep KpynmHOro poraroro
CKOTa U UX 3aroToBKH. B matu »unumax (NeNeb, 21, 44, 46, 47) o6Hapy»keHBI TakoKe OCTAaTKH TYITHKOB,
H3TOTOBJICHHBIX U3 HHIXKHHX YeNIoCTell KpyNHOro poraroro ckora.

CooTHOLIEHHE KOCTEH JOMAITHUX )XUBOTHBIX B KOHKPETHBIX KHIIHIIAX 3a4aCTyI0 3HAYUTENbHO
OTJIHYAETCA OT TOTO, YTO XapaKTepU3yeT COBOKYNHEIE MaTepHaibl $a3sl A. Tak, 00/a kocTei KpynHo-
TO pOraToro CKOTa BapbHUpYET B JOCTATOYHO MIKUPOKUX npeaenax — oT 44% no 100%. OxHako yucio
TaKUX OTIMYHMA HEBEJMKO: B BBIOOpKax BCEro JHUILbL YeThIpeX >KHIHMIL J0JsS KOCTEeH KpyNmHOro pora-
TOrO CcKOTa omyckaercsa Hmke 70%, u eme B 10 BeiOopkax oHa oka3biBaeTcs Boilie 90% (tabn. 7.4).
Mo apyrumM BHuaM JOMAIIHHX XUBOTHBIX TaKMX OTIMYMHA Habmonaercs 6onblie, HO BCE pe3kue OTKIIO-
HEHMS BCTPEYAIOTCS TOJILKO B MAJIBIX 110 YHCTY KOCTeit BBIOOpKax M 06yClIOBIEHB XOPOLIO H3BECTHBIM
B CTaTHCTHKE «3(dexToM Mainbix BHOOpok». ECiin He NpMHUMAaTh UX BO BHUMaHHUE, TO OCHOBHas 4acTh
OCTEOIOrMYECKNX MaTCPHAIOB U3 PAHHMX JXWIHLY 00pa3yeT NOCTaTOYHO OAHOPOAHYIO MO 6a30BEIM
XapaKTepHCTHKaM Ipynny. DTy OIHOPOAHOCTh YCHJIMBAET M [TOYTH MOJTHOE OTCYTCTBHE OCTaTKOB AHKHX
JKABOTHBIX ¥ pa3po3HEHHBIX KocTei cobak. [locnennuii dakt 3acnyxuBaet 0co60ro BHUMaHuA Ha ¢oHe
o0HapyX€HHUA HAMEPEHHOTO NnorpebeHus co0aku B OQHOM M3 PAaHHHUX KHIHKII (OMMHCAHUE CM. HUKE).
Tot enuHCTBEHHBIH PparMeHT KOCTH JTHCH M OfHA KOCTh 600pa, KOTOpbIE IPHCYTCTBYIOT B BBIOOpKax
n3 xuni Ne20 u Ne24, a Taioke geTsIpe Lenble KOCTH cobak B xuinmax Ne42 u Ned4 Mornu nonacts
B MX 3allOJIHEHHUA U U3 BEPXHHUX OTIOXEeHHH. McKioueHHeM ONATH XKe ABISITCA TOJNLKO MaTepHanbl
13 xunma Ne46, kotopble OynyT pacCMOTpPEHBI HUXKE.

Kazanocs 651, Takast OTHOPOAHOCTH M HEBHIPA3UTEILHOCTH OCHOBHOM MacChl OCTE0JIOTHYECKHX
MaTepHalioB paHHe# $a3bl A0MKHa ObITh CBA3aHa C TEM, YTO B KOTJIOBaHAX JKHIIMIL MOTJIN HaKaIlIu-
BaThbCAd KYXOHHBIE OCTaTkH, ¥ 3a0yTOBKa MX IIPHM NeperiaHUPOBKE TAKXKE MOMIA OCYIUECTBIATbCA
0OBIYHBIMH MYCOPHBIMH 0TOpocaMu. OJHaKO Ha KOCTAX JKMBOTHbIX 3a(UKCHPOBaHbl ABHLIE CIIEIbI
HX HaMEPEHHOT0 — COBCEM He NMULIEBOro — pa3ApobneHns; KpoMe TOro, B GONBIIMHCTBE XUIHL 3a-
MedeHa yHM(pHKauus ¢opMbl MOTyYEeHHBIX pparMeHTOB. Bee 3T0 NpHBOAKT K BBIBOAY, 4TO yIOMA-
HYTBI€ 3[I€Ch MaTEPHaJIbl OTIMYAKOTCA OT KOCTHBIX KyXOHHBIX OCTATKOB, CTOJb OOBIYHBEIX H XOPOIIO
M3BECTHBIX Ha MHOXXECTBE JPYTHX apX€oN0rMueCKHX NaMATHHKOB.

B xauectBe Hanbonee APKUX IPUMEPOB OCTAHOBUMCS Ha ONMMCAHHH KOCTHBIX OCTATKOB M3 MHITHILL
Ne5 u Ne38. IMeHHO B HHUX NPOABHINCH JBa Hanboliee OTIMYAIOIIMXCA BapHAHTAa OCTEONOTHYECKUX
BBIGOPOK, XapaKTepH3YIOIMX ONHOPOJHEIE B COBOKYITHOCTH MaTepHalibl paHHeH (asbl. Komwtexuus us
xwnima Ne5 npencrasnser coboi, noxanyi, Hanbonee THNMYHBIA 715 XK ¢a3el A Habop ocTaTkoB

"Tlogpo6Hbie JaHHbIE O BCEX COOPYKEHHAX — KIIIMILAX, TPAHIIESX U AiMax — paHHeH daser cM.: Kapram 11, c. 26-69.
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Ta6unua 7.3. OcTeonornyeckye MaTepHaibl M3 KWIHLL U AM (a3el A (packon 1)

06 Kon-Bo Unpekc pas- |Yucno ocrartkos co cneaamm| [lons onpepenu-
BeKTbI o ,
koctes | apoSneHHocT | o6paboTku u ux gaonna (%) | Mbix koctei (%5)
XKunuwa 2 + 2-a + 23 535 53,5 5 0,9 37,4
Xunvwe 3 165 41,3 9,7
Xunuwe 4 370 61,7 1 0,3 17,6
Xunuwe 5 1270 1814 12 0,9 8,8
Xunuwe 6 2150 126,5 0,2 15,4
unuwe 7 370 92,5 1 0,3 18,6
Wunuwe 8 90 90 13,3
Wunuwe 9 340 113,3 4 1,2 14,7
Xunuwe 10 52 260 26,9
Wunvwe 11 370 92,5 10 2,7 32,4
Wunuwe 12 120 40 15 12,5 54,2
Xunuwe 13 490 81,7 20 4,1 20,4
XHunnwe 13-a 1140 81,4 38 3,3 14,9
Hunuuwe 14 920 90,2 7 0,8 17,7
Xunuwe 15 140 77,8 6 4,3 17,9
Wunuwe 16 70 140 3 4,3 21,4
Wunuwe 17 2204 146,9 8 0.4 15,4
Hunuwe 17-a 87 124,3 1 1,1 19,5
Hunuwe 18 550 110 9 1,6 11,8
Wunuwe 19 1330 106,4 15 1,1 15
Xunuwe 20 600 100 8
Kunnwe 20-a (ycn) 650 72,2 6,1
Hunuwe 21 2200 78,6 14 0,6 47
Hunuwe 22 1950 69,6 4 0,2 9,5
Hunuwe 24 1025 193,4 9
Hunvwe 25 680 170 11,3
HKunuwe 27 302 79,5 3 1 12,6
Wunuwe 28 60 120 1 1,7 18,3
Hunuwe 29 2800 80 85 3 17,9
HWunuwe 30 730 81,1 12 1,6 16,4
Hunuwe 31 920 68,1 25 27 11,2
XKunuwe 32 2790 63,8 107 3,8 22,9
Wunuue 33 750 441 38 5,1 18,7
Hunuuwe 34 460 92 12 2,6 10,9
Xunuuwe 35 660 188.,6 8 1,2 9,1
Xunuwe 37 150 50 7 47 33,3
XKunuwe 37-a 70 46,7 4 57 28,6
Hunuwe 38 1180 105,4 16 1,4 25,4
Hunuwe 39 20 28,6 3 15 65
Wunuuwe 40 680 136 9 1,3 13,2
Xunuuwe 41 20 100 30
Hunuwe 42 140 175,0 2 14 11,4
Xunuwe 43 400 125 5 1,3 12,5
Xunuuwe 44 570 103.6 10 1,8 32,5
XKunuue 46* 20850 128,7* 60 0,3 12,3
XKunuuwe 47 1670 98,2 34 2 27,5
Ama 30 4640 94,7 23 0,5 17.8
fAma 68 180 90 19,4
TpaHwesn 89/90 285 79,2 3 1,1 17,9
fAma 125 480 80 21 44 37,1
fAma 126 60 300 28,3
Ama 127 40 200 425
Bcero 60775 100,1 665 11 15

* B TabyHLIe MPUBEJIEHO TOIBLKO CPEAHEE 3HaYEHHE [T0Ka3aTe A pa3xpobIEeHHOCTH MaTepHaoB H3 XWInLIa 46.
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JHBOTHEIX. DTO CHIILHO pa3po6iieHHbIe KOCTH M3 PA3HEIX YaCTEH CKeNeTa, PexIe BCEro KpPymHoro po-
raroro ckota (HHaeKc pa3apobneHHocty — 181), uncno kocteit co cneqamu 06paboTKH HEBENHMKO, HOJIA
OIpeNeTUMBIX IO BUOBOTO YPOBHS OCTAaTKOB — OKoJI0 9% (Tabin. 7.3). [Ipu atom 6GeccnopHo, OCHOBHas
YacTh HEONPEAETMMBIX OCTATKOB MPUHAJIEKHT TOMY e OCHOBHOMY BHAY. HuKakux — gaxce eIUHHY-
HEIX — KOCTEH CBHMHBH, COOaKM M AMKHMX XXHBOTHBIX He oOHapyxeHo (tabn. 7.4). [Toncuer xonnyecTna
JKHBOTHBIX, OT CKEJIETOB KOTOPBIX MPOHCXOAAT OCTaTKH, HEBO3MOXKEH B BHly (hparMEHTapHOCTH KOCTEH.
B TO e BpeMsi, HECOMHEHHO, YTO KOCTH KPYIHOTO POraToro CKOTa IMPOUCXOIAT OT MHOTHX (BEPOATHO,
He MeHee IeCATH) 0cobei pa3Ho# 1oJI0BO# NPHHAIEKHOCTH, KOTOPBIE MOT'YT OBITE 00BEIMHEHBI B ONHY
WIH IB€ TPYIINEI B3POCIBIX UM MMOYTH B3POCIBIX XHBOTHBIX OTHOCHUTEIBHO CXOOHBIX Pa3MEPOB.

BonbIIMHCTBO GparMeHToB, IIaBHEIM 00pa3oM MeTamnonuii ¥ ¢aaHr, HMEKT MOX0XKYI0 (popMmy.
3TO CXOOCTBO ABHIIOCH CIAEACTBHEM HMX pa3npo0ieHHs OTHUM M TeM e cnocoboM, Tak Kak BCE CKOJIbI
XapaKTepH3yIOTCA MOpa3UTeJbHO POBHOH miuockocThbio. HamepeHHEIH xapakrep Takoro pa3apobieHus
He BBI3bIBAET COMHeHMi. MoTHBaI10 pa3npobieHus KocTei He U3 MACHBIX 4acTeH Tyy 0ObIYHO BHIOAT
B J0OBIYe KOCTHOTO MO3ra, OJJHaKO TNPH TAaKOM APOONEHUH Iony4darT ¢GparMeHTE KOCTEH BecbMa pas-
HooOpa3Hoit hopmbl. 3BecTeH ML OMH CIIOCOD, NPH KOTOPOM [0CJI€ €CTECTBEHHOTO PACKOJIA KOCTH
MOXXHO 0GHAPYXXHTh PAI CXOAHBIX 10 (hopme PpParMeHTOB — 3TO OOKHUraHUEe METANOANH Ha OTKPHITOM
orue. Ha ocratkax kocTei u3 xunuia Ne5 He oOHapyeHO HMKaKHMX CJIEIOB BO3ICHCTBUA BBICOKOM
TeMriepatypsl. Cpein MaTepHalioB XUIHILA HMEETCS U HEKOTOPOE KOTHYECTBO 1IEJIBIX KOCTAHBIX OpYAHIA
1 3aroToBOK K HHUM (Ta6:. 7.3). KpoMe Toro, B 3anonHeHnn Op11a 06HapyxeHa LIeTHKOM COXPaHHMBIIaACA
BTOpas (pasaHra B3poCIOro MyJia — >)KHBOTHOT'O JIJIs 3TOH
reorpaduyeckoil 30Hb1 abcontoTHO peakoctHoro. OHa
OTIMYaNach MO LBETY OT OCHOBHOM MaccChl OCTaTKOB H,
BEPOATHO, JIelKana MpsAMo Ha nouy xuimina. Ha 3aaneit
CTOpPOHE (haJlaHT¥ OCTaNUCh YETKUE CJIEeNbl OT JIE3BUA
TOHKOTO HOXa, KOTOPBIM ObLTH Tepepe3aHbl MPOYHbIC
CBA3KH, COCAMHABIIME €€ C APYTMMH KOCTAMH. JTH
Clielbl YKa3bIBalOT Ha LieJIEHANpPaBIeHHOE BEIYJICHCHUU
(hananru U3 KOHEYHOCTH KHUBOTHOTO (pHc. 7.2). [ToaTomy
MOXXHO TIPEJIIONaraTh OTHIOIb HE CIIYYaHHbIH XapaKTep
MoNagaHus 3TOH KOCTH B KUIIHIIE U AaKe PHUTYyaJIbHbII
KOHTEKCT BCETr0 OCTAIbHOIO Ha00pa KOCTHEIX OCTaTKOB
Ha nony noMetuenus. [loguepkHeM emie pas, 4To KOCTh
Mysna Ha [opHOM caMa no cebe ABIAETCA YHUKAILHOM
HaxoAKoH — KaK eJHHCTBEHHOE JJOCTOBEpHOE Hanboree
paHHee CBHETENILCTBO MOPUAN3ALMH JOMAIIHUX JIO-
ajaei 1 0coB Ha TeppuTopun Boctounoi EBponbl
Y CONPEIENBHBIX C HEW PETHOHOB.

OcTteonornyeckas BeiOopka u3 xunuia Ne38
Pue.7.2. Bropas danaura Myms (s, 4536, - TakoKe ABIETCA TOCTAaTOYHO 60raTon cneuuqmqecmmtl
e NeS, dhaza A) Haxoaxamu, OIHAKO CTENEHb pa3ApobIeHHOCTH KOCTEN

OKa3ajiach HE CTOJIb BLICOKOH, Kak B yxuiuiLe Ne5, xots

Y 3Ha4YMUTESILHO TIPEBHIIIATIA YPOBEHB, XapaKTePHbIA 1U1A
KyXOHHO# pa3fenkv (MHaekc pasapobneHHocty — 105, Tabn. 7.3). Uncno kocTel, onpeaeaMMbix 10 BUIO-
BOTO YPOBHS, 3[I€Ch IOYTH B TPH pa3a Ooiblie, HexxenH B xuuie Ne5. BMecTe ¢ TeM OCTaTKOB CBHHEH,
co0aky ¥ AMKHX KHUBOTHBIX TaKKe HEe 0O6HapyxeHo. Kak 1 B IpyTHX MaTepHaiax U3 )XWIHIL paHHeH (a3bl,
okoio 80% omnpeneaTuMBIX OCTaTKOB — 3TO KOCTH KPYNHOro poraroro ckora. OCHOBHas 4acTb pa3pos-
HEHHBIX (pparMeHTOB KOCTeH 3TOro Bu/a B )xkunuiie Ne38 npoucXoauT Kak MHHMMYM OT LIECTH 0COOeH,
U — B MPOTHBOIOJIMKHOCTh MaTepHaiaM M3 XKWIHI@ No5S — OT 04eHb pa3HbIX MO BO3pAacTy M pa3MepaM
JKUBOTHLIX. Bo-niepBbIX, 00HAPY)KEHBI KOCTOUKY SMOPHOHA TeNICHKa. BO-BTOPHIX, — OCTAaHKH ABYX TEJIAT
TPEX-YeThIpEX U MATH-IIECTH MeCALEB. B TpeThnX, 6bUIH HaliIeHB! KOCTH €111e MOJIOAOH — IOy TOpa HIIH
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Ta6nuna 7.4. Buaopas cTpykTypa JOMalllHHX JKHBOTHBIX M3 XWIHIL U AM ¢a3sl A (packomn 1)

Yucno Aonn xocrei Cpean HUX AoNA oTAENbLHLIX BUAROB (% %)
O6bexTbl onpefenuMbIX| AOMAWIHUX

KocTeh »uBoTHBIX (%%)| KPC MPC |Jlowags | CBuHbR | Cobaka
Wunuwa 2 + 2-a + 23 200 100 91 8 1
Hunuuwe 3 16 100 100
XKunvwe 4 65 100 92,3 7.7
Hunmwe 5 112 100 89,3 8,9 1,8"
Wunuwe 6 331 100 84,9 12,1 2,4 0,6
Xunuwe 7 69 100 87 13
Hunuuwe 8 12 100 100
Hunuwe 9 50 100 90 8 2
Hunuwe 10 14 100 85,7 14,3
Wunuwe 11 120 100 83,3 16,7
Hunuwe 12 65 100 76,9 23,1
Hunuwe 13** 100 100 86 12 1 1
Hvnuwe 13-a** 170 100 81,2 15,9 2,9
Hunuwe 14 163 100 81 16 3.1
Xunuwe 15 25 100 88 12
XKunuwe 16 15 100 100
Wunuwe 17 340 100 81,5 16,8 1,8
Xunuuwe 17-a 17 100 88,2 11,8
Hunmuwe 18 65 100 90 10
Hunuuwe 19 200 100 84,8 15,2
Hunuwe 20 48 95 76,1 21,7 2,2
Xunwuwe 20-a (ycn) 40 100 77,5 22,5
Xunuuie 21 103 100 92,2 29 4,9
Wunuwe 22 186 100 89,8 54 48
Wunuuwe 24 93 94 67,4 26,1 6,5
Wunuwe 25 77 100 97,4 2,6
Hunmwe 27 38 100 92,1 79
Wunuuwie 28 1 100 100
Hunuwe 29 500 100 77 20,4 2,2 04
Hunuwe 30 120 100 71,7 26,7 0,8 0,8
Hunuwe 31 103 100 84,5 15,5
Hunuwe 32 640 100 73 242 2,7 0,2
Hunuwe 33 140 100 90,7 8,6 0,7
Xunuuwe 34 50 100 64 36
Hunuvwe 35 60 100 88,3 10 1,7
Xunuuwe 37 50 100 44 52 4
Xunuwe 37-a 20 100 70 20 10
HKunuwe 38 300 100 82,3 13,3 43
Hvunuwe 39 13 100 100
Wunuwe 40 90 100 81,1 12,2 6,7
Hunumwe 41 6 100 66,7 16,7 16,7
Wunuwe 42 16 100 62,5 12,5 6,3 18,8
Hunuwe 43 50 100 80 16 2 2
Wunuwe 44 185 100 75,7 21,6 2,2 0,5
Xunuwe 46 2570 99,8 81,4 13,5 4,2 0,8
Hunuwe 47 460 100 83 15,2 1,3 04
Ama 30 824 100 88,8 10,2 1
fAma 68 35 100 85,7 14,3
TpaHwen 89/90 51 100 80,4 13,7 3,9 2
Ama 125 178 100 59 39,9 1,1
Ama 126 17 100 100
Ama 127 17 100 52,9 471
Bcero 9240 99,9 81,7 15,4 2,5 0,2 0,3
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IByXJIeTHEH — 0cOOH, HO y)Ke NOCTHrILEH pasMEPOB B3pOCIOro XKMBOTHOrO. M HakoHel, — ¢pparMeHTH
KOCTeit B3pocioi 0coOu NMATH-LIECTH JIET ¥ OYEHb CTapoit 0COOH NMPMMEPHO MATHA/LATH JIET.

B cpenHeM ot ckeneta kaxaoit ocobH, 3a HCKIOYeHHeM MOPHOHA, B 3alOJJHEHHH MOIIO GBITh
J0 20 ocTaTKoOB, BKIIOYABIUMX (parMeHThl HIDKHHUX 4YemocTel, pebep, IONaTtok M AUCTATIbHBIX 4acTel
KOHEYHOCTE#, B TOM YHCJIe U KOMBITHBIX (panaHr. BeckMa npuMeyarespHO, YTO OCTaTKOB YEPETOB, II0-
3BOHKOB, Ta3a H MPOKCHMAJIBHBIX HacTeit KOHEYHOCTEH ITHX 0cobeit He 0OHapyxeHo. Takoe pasjeneHue
110 YacTAM CKeJIeTa He MOITIO BO3HMKHYTh CITy4aifHO ITPH 3aI0/THEHHH KOTI0BaHa 0ObIYHBIMH KYXOHHBIMH
ocrarkaMH. [To-BHaOuMoMY, xuiHiIe 6bUI0 3aChINaHO UMEHHO (parMEeHTaMH KOCTei, 3apaHee OYHIIEH-
HBIMH OT MACa U NOANOTOBIEHHBIMH WM COXPAHABIIMMHCA [OCJIE KAKUX-TO CHIELMATBHBIX MAHHITY/IALIMA
C TyLIaMH XKHBOTHBIX. O 6ONbILOH BEPOATHOCTH TaKMX AefiCTBHH CBUIETEILCTBYIOT 3a(pUKCHPOBAHHBIE
Ha MOBEPXHOCTH MOYTH BCEX KOCTEH MHOIOYHMCIICHHBIE Clebl CPE3aHUA MACA H Nepepe3aHHs CBA3OK
TOHKHM Je3BHeM Hoxa. Oco60 noauepkHeM, YTO BCe 3TH OCTATKH OTHOCATCA HMEHHO K TE€M 4acTAM
CKeJeTa, KOTophle Hanboee 4acTo UCIONb30BAINCH FTOPHAKAaMH B KaueCTBE ChIPbS UL H3TOTOBJICHHA
u3genui (cM. pasaen, NOCBALICHHBIR KOCTAHBIM OPYAHAM). YKaXKeM Talke, YTO B KHIIHIIE OKa3aIHCh
M KOCTH CO clieaMu o6paboTku, U Jaxe wenble KOCTAHbIE opyaus (Tabn. 7.3).

CpaBHeHHE 3THX JBYX PasIHYaIOIINXCA, HO THIIMYHBIX U KL (a3sl 4 BEIGOPOK BRIABIAET
elle oaHy OOLIYIO XapaKTEpUCTHKY KOJUIEKIIMH: B 3aIlI0JITHEHHH GONBIINHCTBA PaHHUX XKIIHIL 0OHapy-
HMBAETCA MHOMKECTBO (PparMeHTOB KOCTe, Y)Ke 3arofii HAMEPEHHO OYHIICHHBIX OT MACa, CO CIeIaMH
LieJIeHanpaBIeHHbIX MAHUITYJIAUUA C HUMH, B TOM YHCIIE H NIEPBUYHOM HX MOATOTOBKH KaK CHIPbS 1A
H3TOTOBJICHHMA KOCTAHBIX [IPEIMETOB.

Ha ¢oHe Takux OTHOPOAHBIX B OCHOBE MaTepHasoB paHHeil (a3bl BEIOOPKH KOCTEH U3 TpeX KH-
naix (NeNel3, 13-a u 46) npeacraBnaroT coGoit Apkue HCKITIOYEHUA 10 PAXY NapaMeTpoB. B 3arionHeHHH
xwmma Nel3, xpoMe THnH4HOro 11 ¢as3bl 4 Habopa pparMeHTOB KOCTEH KPYTIHOTO H MEJIKOIO CKOTa,
66110 06Hapy)eHO morpebeHue cobaky, cKkeaeT KOTOpOH COXpaHWICA B aHaTOMHYECKOM TIOpsAAKe B He-
noTpeBoXeHHOM Buae. CKelleT NpHHaIexal B3pociIoMy KoGemro B Bospacte ot 6 mo 10 ner (Gonee
TOYHOE ONpeesIcHHE BO3pacTa cobakH /11 JaHHOH BO3PaCTHOH IpyTinbl HEBO3MOXKHO). Hukakux cnenos,
CBHIETENBCTBYOIINX O HACWIBCTBEHHOH CMEPTH XHBOTHOIO, Ha KOCTAX He 06HapyxeHo. [lonHocTbIO
COXPaHHUBLIMIACA CKEIET, BIUIIOYaA JaKke MOIbA3BIYHBIE KOCTH, I03BOJIAET PEKOHCTPYHPOBATh HEKOTOPHIE
HHIOMBUIYaJIbHbIe 0COOEHHOCTH cobaku. JKMBOTHOE OTNHYANIOCh MACCHBHBIM YEPEIIOM C XOPOLIO BbI-
paXKeHHBIM 3aThUIOYHBEIM rpeGHeM, WHPOKoH MOPIOH M OTHOCHTENbHO KPYMHBIMH 3yb6aMu. ITpoMepsl
IUTHHHEBIX TPY6G4aThIX KOCTEH MO3BOIAIOT N'OBOPUTE O JOCTaTOYHO MaCCHBHOM KOHCTHTYLIMH KHBOTHOIO
MPH BBICOTE B X0MKe 0koJ10 65-70 cM. Xopowio pa3BuThIH penbed MPUKPEILIEHHA MBILILI HA BCEX KOCTAX
CBHIETEIBCTBYET O TOM, YTO cobaka 6GrLna B xopoumeit pusudeckoit hopMe. B 10 e BpeMs Ha cpexHei
¢ayaHre BHEIIHETO MayblLa 3aJHei IpaBoif HOTH HMEIOTCA XOPOLIO BRIPAXKEHHRIE OCTEOMHUThI — CIeAbl
NOCTTPaBMAaTHYECKOTO0 OKOCTEHEHMA MeNKHX CBA30K. IlapaMeTphl 3KcTephepa COOTBETCTBYIOT COBpE-
MEHHBIM MOPOAAM KPYIHBIX MOHYUX WM JOCTaTOYHO APEBHEH IpPYIIIbI HEKPYIHBIX JOrooGpa3HbIX
cobak. IIpn packonkax 3axopoHeHHs B 06iacTH xuBoTa cobaky 6bL1a 0OHapy)keHa KOMIIaKTHasA Macca,
BKJIIOYABIIIAsk OCTAaTKHU MOJTyIepeBapeHHBIX AMH(U30B TpyOUaThIX KOCTEH KPYITHOIO H MEJIKOIO POraroro
CKOTa C THIIHYHBIMH CJI€IaMH MOrPhI30B Ha MX MOBEPXHOCTAX. TakuM 06pa3oM BBIACHAETCSH, YTO HETO-
CPEeICTBEHHO Iepe]l yMepILBIeHHEeM cobaka 6bU1a XOpOILIO HaKOpMJIEHa.

Ha nne >xununia Nel3-a, TeCHO MPUMBIKAaBILIETO K KOTVIOBaHY >kwiHiLa Nel3, 6bL11 06HapykeHbl
KOCTH ABYX TeNAT. X OCTaTKH BKIIOYAH MPAKTHYECKH BCE JJIEMEHTHI CKEJIETOB — OT Heperna, epeaHux
H 3aJHUX KOHEYHOCTEH 00 peGep M KpecTLOBBIX MO3BOHKOB. Takoif Habop KocTell COOTBETCTBYeT 3a-
XOPOHEHHIO IOJHBIX TyILEK )XHUBOTHBIX. KOCTH KOHeYHOCTei 3Toif naps! TENAT pa3inu4anuch 0 CBOMM
pa3MepaM MOYTH B noaropa pasa. CocTaB KOCTEH MEHBLIETO TEJICHKA U XapaKTep MX OKOCTEHEHHUA I10-

IMpumeyanne x Tabauue 7.4

*B JaHHbIE 110 JIOIIAJM BKIIIOYEHA OfHa (panaHra MyJa;

**B Ta6NULy He BKIIOYEHBI KOCTH OT CKEJIETOB CO0aky H Tenar u3 norpebenuii
25—70l
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3BOJIAIOT CYNTATE UX OCTAaTKaMK IMOPHOHA NPUMEPHO IATOTO-1IECTOr0 Mecsla 6epeMEHHOCTH KOPOBBHI.
Ha6op cxenera Gomnbiero no pazMepam TeJI€HKa OKa3aJiC MEHEE IIONHBIM, XOTA B HEM U MPUCYTCTBYIOT
BCE OCHOBHBIE JITMHHBIE H KOPOTKHE TpyOuaThie KOCTH, pebpa H 3aKi1aIki MONoYyHbIX 3y6oB. OnpeneneHne
BO3pacTa B 5TOM CJIy4ae elle MEHee JOCTOBEPHO, OMHAKO BTOPOH TEJIEHOK AOJDKEH Obin ObITH cTapiie
NIEPBOTO C pa3HHIIEH B BO3pacTe OKOJIO ABYX-Tpex MecsleB. BeposaTHo, 310 6511 IM6O MUI0A NOCIENHEro
MecALa 6epeMEHHOCTH KOPOBBI, MO0 HOBOPOXKICHHEIN TEJIEHOK.

IMpu guTensHOCTH GEpEMEHHOCTH Y COBPEMEHHBIX KOPOB IPUMEPHO B 8—9 MecsLieB iepHos oTena
MOXET CYLIECTBEHHO CMEIATLCA OTHOCHTENBHO €ro 0OBIYHOTO ce30Ha (N03JHEH BECHBI M Hayala JieTa),
XapaKTepHOro Jis 6KaHIIuX JUKUX COpoauYer KOPOB U3 TAKCOHOMHYECKOi rpynns beikoB (Bovini).
OnHako gaxe caMbl€ MPOCTBIE 300TEXHUYECKHE MEPHI 110 PEryIALIMH I10JI0BOT'O COCTaBa CTaJia O3BOJIAIIN
emie B XIX Beke B cenax LieHTpaIbHBIX palioOHOB Poccun ynopanodnTs Bpems CAy4KH U 0Tej1a, NOJAOTHaB
nocienHee cOOBITHE K BECHE — HaYally JIETa, T.€. K CE30HY, Hanbosiee 6I1aronpHATHOMY Ui BEDKHBaHUA
Monoanaka [Muanesnopd 1885]. Yunrteisas 3n o6cTOATENBCTBA, MOJIy4YaeTCA, YTO HECMOTPA Ha IBYX
TPEXMECAUHYIO Pa3HHILY B BO3PACTE TEJIAT, HX NOrpebeHNe, €CIIN €r0 CYUTATh OXHOBPEMEHHBIM, JOMKHO
6510 OBITH OCYILECTBIEHO BECHOM.

HcwniounTensHOCTh OCTEONOTHYECKHX MaTepHaIoB U3 xkiIkILa Ne46 onpeneiseTcs, pexe Bce-
0, KOJIMYECTBEHHBIMH NOKa3aTesiaMH (cBbilie 20 Thic. 3k3.). Pa3gpobieHHOCTh KOCTEH B 3TOM MXHIIHILE
TaKKEe OKa3bIBAETCA HE COBCEM OOBIYHOIT — B BEpXHEM I'OPHU30HTE 3alIOJTHEHHS OCHOBHAsA YacTh MarepHalia
NpencTaBlIeHa JOBOJbHO KPYNMHBIMH ()parMeHTaMHM HH)KHHMX YENIOCTEH KPYNMHOro poraTtoro CKOTa co
CpeIHNM I0Ka3aTeneM pa3apobIeHHOCTH okoo 60, a B HMXKHEM ropH30HTE pa3apo6IeHHOCTh KOCTEH
JOCTHTaeT MAKCUMANBHBIX JUIA paHHeH XpoHonornyeckoH da3el A 3Ha4eHUH — c MHAEKCOM paBHbIM 180.
Bonee Toro, B HUKHEM MOpPU30HTE OTMEYEHO JIOKAJIBHOE CKOIJIEHHE CaMBIX HAMMEHBIINX M0 pa3Mepam
¢parMeHTOB cX0aHO#! GOPMBI, U1 KOTOPBIX HHIEKC oka3biBaeTcs 6mu3kuM k 200. Ha atom done nons
KocTeil co ciieqaMu 00paGOTKH ABNAETCA OMHOH M3 CaMbIX MabIX cpenu xunuil ¢assl 4 — Becero 0,3%.
Bknan onpeaenuMsix 10 BUAa (parMEeHTOB Takke HEBEMUK — OKoO 12%, 4TO B TaHHOM >KHIIHILE He-
HNOCPEACTBEHHO CBA3aHO CO 3HAUMTEIbHOH pa3npobneHHOCThI0 OCHOBHOM Macchl kocTed. HamepenHsIi
XapakTep Takoro OpoOieHUs cTall OYEBHAHBIM, Koraa 6bUIH 3aMKCHPOBaHEl pa3Mepsl GParMeHTOB U UX
¢dopma. Tlpomepnl ocTaTtkoB noka3any, 4ro okosno 30% Bcex gparMeHTOB U3 HHXKHETO CJI0A JKWIMIIA
HMEKOT COBEPIIIEHHO OAHHAKOBYIO ¢OpMy KyOHKOB HITH IapalIeJIeIMIIEIOB CO CTOPOHAaMH 2X2%2—4 cM.
Ewe 30% Gonee kpynHbIx ¢parMeHTOB TO#H ke GOPMBI HMEIOT CpeiHue pasMephl 2—3%4x7-8 cm. Cpean
3THX OCTaTKOB, COCTaBUBIIUX Ooiee MOJOBUHbI BHIOOPKH, IPUCYTCTBYIOT BCE YaCTH CKENIETA, [NIaBHBIM
o6pa3oM, ot kpynHoro poraroro ckota. Hanbonee HeoxxnaaHHbIH NpuMep TOMy pa3apobiIeHHbIE U pa3-
pyOneHHbIe 3yObl, KOTIBITHBIE (panaHry, MEJIKHE KOCTH JUCTATBHBIX YacTeH KOHEYHOCTEH, KOJICHHBIE Ya-
IIe4KH, TIO3BOHKH M pebpa — Bce OHM MMEJH BHI KyOMKOB M napajuienenunenos. Kpome Toro, B HHKHEM
TOPU3OHTE 3alI0THEHMA KOTIIOBAaHA XXWIMINA 06HapyXeHBI IECTh LENbIX IUTIOCHEBLIX KOCTEH OT 3aHHX
Jan B3pocioro 3aiina. HanoMHuM, 4To B MaTepuanax IpyTHX >KHIMIL paHHEH (a3bl KOCTH AUKHX HKH-
BOTHBIX ()aKTHYECKH OTCYTCTBOBAIH.

dparMeHTE! HIXKHHX 9ETI0CTEH KPYITHOTO POraToro CKOTa, COCTaBHBIINX OCHOBHYIO Maccy KOCTeH
M3 BEpXHET0 rOPH30HTA 3aMOTHEHNs XHHINa Ne46, mpuHaUIeKaIH Kak MUHUMYM 48 0co6aM. 310 65u1H
HMBOTHBIC Pa3HOI0 BO3PACTa — OT MOJNIOBIX, HO JOCTHIIIMX Pa3MEPOB B3POCIBIX (HE MEHEE OXHOI0 rojia),
10 OYeHE cTaphiX 0cobeit (He MeHee 12—15 net). OnHako Bo3pacT MOYTH ABYX TPETEH 3TUX )KUBOTHBIX Ha-
xonuics B 60/ee y3KMX paMKax OT ABYX A0 YeThIpex-1aTH neT. [Ipy 3ToM onATh-Taku He 06HapYKEHO HU
oIHoro (pparMeHTa Yepena B BEpXHEM FOPU30HTE 3aITOIHEHUA KOTI0BaHa xoutnia. HaiineHHsle 3neck xe
pa3pO3HEeHHbIE eIMHHYHbIE KOCTH SMOPHOHA H HOBOPOXXIEHHOTO TeJIEeHKa 106aB/AIoT ele AByX 0cobei.
KpoMe kocTeH KpynmHOro poraToro CKoTa B BEPXHEM I'OPH30HTE 3all0/IHEHHs BbIABICHBI TAK)KE OCTaTKH
JomaguHeIX ckesneToB. OnpeneneH HHOAMBHAYANbHBIA BO3PACT TOJIBKO Tpex ocobeil: nepBas oka3aach
ellle He BIIOJIHE B3POCJIOH JIOMIAIBI0 TPEX JIET; BTOPAs — YK€ B3POCIIOH NPHMEPHO 11ECTU-BOCBMH JIET,
a TpeTba — OUEHb CTapas, IPUMEPHO IBAALIATH JIET.

B HTOre MBI MPHUXOIMM K BBIBOLY, YTO OCTEOJOTMUYECKHE MaTepHallbl M3 3aMOJHEHHS KHIIHILA
Ned6 npencraBisaroT co6oi 1esieHaNpaBIeHHO CTPYKTYPHPOBAHHYIO COBOKYITHOCTH OTPOMHON MaccCkH
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thparMeHTOB KOCTeH, OYMILEHHBIX OT MsAca, 0OCOOBIM crocoOOM pa3pobIeHHBIX U PaCCOPTHPOBaHHBIX
elle 10 MOMeHTa 3a0yTOBKH KOTI0BaHa. EcTecTBEHHO, YTO TaKoE 3aMmojIHEHUE He HMeeT Hu4ero obmero
C MYCOPHBIMH KyXOHHEIMH OCTaTKaM¥, U €0 PUTYAILHEIN XapakTep BPAJ JIH BbI3bIBAET COMHEHUA.

KpoMe kocteil ynoMsaHyThiX BUAOB, B HUXKHEM FOpH30HTE xuiannia Ne46 taxke oOHapyxke-
HbI 20 pa3po3HeHHBIX KocTeil cobaku. [Ipu neTansHOM 00CIeI0BaHHN OHU OKa3AIHUCh IPHHA UIEKABIIHMH,
HECOMHEHHO, OJTHOM B3pOCoii cobake — kobemro. Koctu cobaku ObUTH COBEPIICHHO LEJIBIMU, YTO PE3KO
BBIAENSAJIO HX CPEAH BCeX APYTHX (parMeHTHPOBAHHBIX MaT€pPHAIOB U3 3TOro »uimima. He HckiIo4eHo,
4TO OHH ABJAIOTCA OCTATKaMH Pa3pyILEHHOTrO NpPH NepeIUIaHUpOBKe KOTIOBaHa morpebeHus cobakH,
aHAJIOTHYHOTO OOHAPYKEHHOMY B Xkpuine Nel3.

Boo6e Kocreli cobak B COBOKYITHOH OCTE0J0rHUECKOH KoJUIeKLIHH ['opHoro HemHoro. K npumepy,
TOJIBKO YKa3aHHBi€ KOCTH M3 XHHIa Ne46 U COCTaBUNM BeChbMa 3HAYMTENIBHYIO JOTIO Pa3pO3HEHHBIX
ocTaTKoB cobak, 3aduKkcHpoBaHHyro 14 (asel A B 1ienoM (0,3% — cM. Tabn. 7.4). OaHaKo, €CIIH 3TH KOCTH
OTHECTH BCE KE K Pa30PEHHOMY PHTYaJILHOMY 3aXOPOHEHHI0 COOaKH, TO OCTAETCA TONBKO NPU3HATh, YTO
JUTA paHHeit (a3bl pa3po3HEHHbIE KOCTHBIE OCTAHKH ¢00ak BOOOILE HEXapaKTEPHBIL.

OcTeonoruyeckue MaTepHabl U3 M paHHei $a3bl, OCHOBHEIE ITapaMETPhl KOTOPBIX OTPaXKEHBI B
tabnuuax 7.3 u 7.4, moka3sIBaloT 60JIBIIOE CXOACTBO C BBIOOPKAMH M3 XHIHIL. B siMax He 06HapyxeHO
HH OJHO# KOCTH cOoOaKH MITH JKe JUKOro XHMBOTHOro. OCTaTKM KPYMHOTO POraroro CKoTa, KaK H B JKH-
JIUILAX, COCTaBIAKT 31€Ch OCHOBY KOCTHBIX KOJUIEKLMIA. IIpUCYTCTBYIOT B HUX H OCTaTKH 3TOTO BHIA
co cieaaMu o6paboTku U 1elble KOCTAHBIe opyaus. Hanboee spko 3TO NposABNseTCA Ha MaTepHaax
am NeNe30 u 125, Tak xapaxrep Apo6ieHHs OCTaTKOB KPYITHOTO POraToro CKOTa H CIEAbl MAHUIYJIAIHH
C HUMH B 3HAYMTEIBLHON CTENEHH HANOMHUHAKOT KOJUIEKIHIO KocTe 13 skrinia Ne38. OHako MpH 3TOM
B AMax 6bu1H 06HapyXKeHbI MPaKTHYECKH BCE YAaCTH CKeJIeTa, BKIIIOYas yeperna, MO3BOHKHU H JJIHHHBIE
Tpy64aThie KOCTH HPOKCHMAJIBHBIX OTAENIOB KOHeYHOCTeH. [IpuMeyaTenbHO, 4TO OCHOBHAsA Macca
KOCTeH KpYIHOro poraToro ckota B siMe Ne30 mpOHCXOMHT U3 CKEJIETOB XXHBOTHBIX OUE€Hb OTH3IKOro
BO3pacTa — MPHMEPHO OT MOJYTOPa IO TPEX JIET.

Taxum 06pa3oM, aHaIH3 6a30BBIX TAPAMETPOB N 0COOEHHOCTEH pa3apobiIeHNA KOCTEH dKUBOTHBIX
M3 XXWIHLOI ¥ AM paHHeH $a3bl A ¢ O4EBHIHOCTHIO TOKA3bIBAET, YTO IPAKTHYECKH BCE OCTEOJIOTHYECKHE
MaTepHaIbl KaK B THTIMYHEIX, TAK ¥ B HETHITMYHBIX BRIOOPKaX OTPaXKAOT, NIAaBHBIM 00pa3oM, pUTyaIbHYI0
CTODOHY JKH3HH HaCENeHHA.

7.2.2. OcTeosiornyeckne BbiGopkH U3 komiiekca Nel (cy6gasa B-1)®

OCHOBHBIE KOJIMYECTBEHHBIC XapaKTEPUCTHKH M BHIOBasA CTPYKTypa KOCTEH JKHBOTHBIX M3 KOH-
KPETHBIX OOBEKTOB JKHIHMIIHO-NPOH3BOACTBEHHOrO KoMiuiekca Nel mpenacrabienbl B Tabnuuax 7.5
U 7.6. JlaHHBIH KOMIUIEKC ABJLIETCA HauOONee CIOXKHBIM H MPAKTHYECKH MOJHOCTBIO HCCASIOBaHHBIM
apXUTEKTYPHBIM 06BbeKTOM cyOda3sel B-1. [103TOMY MBI IOMBITAEMCA BBIABUTH CHELMGPHKY OCTEOIOrHU-
4ECKMX MAaTE€pHajoB, CBA3aHHBIX C MECTOM MX HaXOXJEHHA: 1) B )KHJIOM OTCEKe, 2) Ha TUIaBUIBHOM
IBOpE, 3) B mpenenax pygHOro ABOpa, 4) B JKEPTBEHHBIX AMaX U CaKpaIbHOMH sIME —IUTONBHE, 5) a TaKKe
B MYCOpPHO# siMe No2,

Hau6onsias creneHs pa3sapoO1eHHOCTH KOCTHBIX OCTaTKOB (PMKCHPYETCA B IpyIIe HAXOAOK U3
XKHMJIOrO OTCEKa, a HaMMEHbILas — U3 [UIaBUIBHOTO M pyAHOro ABopoB (Taba. 7.5). OqHako maxe B Ho-
CIIeIHMX YIOMSAHYTBIA NOKa3aTeNb BCE JKE OCTAETCS UCKITIOYUTENBbHO BBICOKHM, 3HAaUUTENbHO NIPEBbILIasA
XapaKTepHUCTHKH OOBIYHBIX KyXOHHBIX OCTAaTKOB, H3BECTHBIX AJI MHOTHX IOCEJIEHUH dN0XH OPOH3BI
Y MHBIX XPOHOJIOTHYECKHUX NEPHOAOB.

Ha nonax B »xu10M oTceke 00HapyKEHO OrPOMHOE KOJIMYECTBO KOCTHOM KPOIIKH, KOTOpas MOIIa
OBITH OTyYeHa TONIBKO MPH HCKYCCTBEHHOM pa3apo6iIeHHH KOCTel: Belb BCE 3TH MeNbdaiime pparMeHTsl
HMEIOT O4€Hb XOPOLIYIO ECTECTBEHHYIO COXpaHHOCTh. FIX 0OCHOBHas Macca KOHLEHTPHUPOBAJIACh B ITEYH-
ouare Ne3 u npuovaxHoi sMe NeS. 3HaueHHe HHAEKCa pa3apoOIeHHOCTH kocTel 3 neun gocruraet 900,

$Bce HeoOXoauMble JaHHBIE 0 KOMIUIEKce Nel, a Takoke ero ocHoBHbIX YacTax ¢M.: Kaprans II, c. 70-91.
25*
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Tabanua 7.5S. OcHOBHEIE XapaKTEPUCTUKH OCTEOJIOTHYECKHX MaTepHaIoB U3 KoMIuiekca Nel

- Koneo | WA Pasbo: | oo o u| fom onpeer
ux aonn (%)
Hunow otcek 72610 126,5 110 0.2 5,0
MnasunbHbIR ABOP € OHaramu 94670 92,7 1633 1,7 14,6
PyaHeid nsop 10760 92,8 380 35 18,0
CakpanbHas LITOMNbHA 10694 112,6 16 0,1 12,0
fima Ne 2 (oT6pochi) 42820 118,0 910 2,1 15,8
Ame! noa nonamu 30685 93,3 444 14 15,6
Bcero 262239 105,0 3493 1,3 12,3

a B IPHOYaXKHOH AMe OH JOKeH OhITh ewle Bhie®, B 3THX ABYX 00beKTax 3HaUNTENIbHASA YaCTh MEJIKHX
COMOKEHHBIX ()parMEHTOB MMeeT Oenbli 1IBET ¥ H3MEHEHHYIO JeiiCTBHEM BBICOKO# TeMInepaTypsl GopMy.
OnHaxo TOJBKO BEICOKOTEMIEPATYPHBIM PEXMMOM GYHKIIMOHHPOBAHUA NIEUH Hellb3A OOBACHUTH TaKYIO
CBepX pa3apobIEeHHOCTh OCTAaTKOB: MO-BUIMMOMY, KOCTH BCE )K€ NODKHBI ObUIH OBITH NpeBapUTENIBLHO
Menko packpoueHbl. Ha ¢oHe Takoit pa3mpo6neHHOCTH clieqyeT OTMETHTh, YTO IIPH PacyUCTKE MOJIOB
JHIIOro OTCeKa OhlM HalIEHB! IBe COBEPILIEHHO LIeJIbIe JIONaTKH MEJIKOrO poraToro ckota. JIio6onsiTHO,
4TO OZIHA U3 HUX MPHHAJUIEKaNa B3pocaoi HeGONbIINX pa3MepoB KO3e — CaMKe, a BTopasi — MOJIOIOM
OBLIE, BEPOATHO, TOXE CaMKe, HO TOJIbKO 60J1ee KpyTIHRIX pa3MepoB. Ha nonatke Ko3sl COXpaHIINCH CJEIhI
OT mepepe3aHys CBA30K HOXKOM ITPH BRIYIIEHEHUH ee U3 TyuH. [Tono6HEIe, XOTA 1 HEMHOTOYHCIIEHHBIE
HaXOIKH LeJIbIX KOCTeH, INaBHbBIM 00pa3oM, omnaTok, pedep U HMKHUX YEIIOCTEH KPYITHOIO pOraTroro
CKOTa 3aMKCHPOBaHkI M MO rpaHMLaM KoMIuiekca Nel — Ha ero nonax 01u3 oOBaIOBKH.

B octeonornueckux Marepranax U3 I1aBHIBHOTO H 0COGEHHO M3 PYAHOTO JBOPOB Ha GOJIBIIUH-
CTBe KocTeH 0OHapy)KMBalOTC MHOTOYHMCIIEHHEIE CIICAEI HAMEPEHHOTO MX ApOONeHHs OOMHOYHBIMH
WIN MHOXKECTBEHHBIMH yJlapaMH, HaHOCHBILIMMHCA, CKOpee BCEro, KAMEHHBIMH OPYAHMAMH. OTH Cleabl
($UKCHPYIOTCA Yallle BCEro Ha KOCTAX M3 AMCTATBHBIX OTAENOB CKENETa — OT MPEAIUICYLA U TOJIEHH IO
¢aaHr, T.e. TEX YacTeH TyLI, IIe MACa MaJIo WM €ro pocTo HeT. CnenoBarenbHo, Apo0ieHne NOCIeTHNX
He MOXET ORTH 00YCIIOBIICHO MUIEBOH MOTHBalmel. DparMeHTs! KOCTeH M3 YKa3aHHBIX OTHAENOB, HO
yXe C ABHBIMH cllefiaMi 06paboTkH, COCTaBHIH JOBONBHO 3HAYUTENbHYIO AOJIO 3aTOTOBOK ¥ OTXOAOB OT
H3rOTOBNEHHA JONIOTOBUIHBIX KOCTAHBIX OPYAHi, BO MHOXKECTBE OOHapyXEHHbIX Ha IUTaBUIBHOM JBODE.
Ha He6Gonbmo# ruromany pyqHoro Asopa 0cof0 BNEHATIAIOMMM BBINIAAEN «CKIam» MPSAMOYTONbHBIX
KOCTAHBIX CTEpXKHEH, KOTOphIE HHTEPNPETHPOBAaHbI Kak 3yOWia MM KIMHBA 11 FOPHONPOXOAYECKHX
pabot (MX 0coOGEHHOCTH pacCMOTPEHBI HHXKE, B pasgene 7.7).

KocTHbIe ocTaTku M3 OrpOMHOI MycOpHO#H MBI Ne2 Taioke MOKa3bIBalOT 3HAYUTEIbHYIO CTENICHb
HCKYCCTBEHHOH pa3apo6IeHHOCTH H BKJIIOYAIOT, TO-BHAMMOMY, OAHY M3 CaMbiX 3HaYMTEIbHBIX OOHapy-
XEHHBIX Ha TaMATHHKE CEPHii MPAMOYTONBHBIX KOCTAHRIX CTEpKHEN-IUTHHBEB, (pUC 7.3). [ToquepkHeM,
9TO MOYTH Ha BceX (parMeHTax KOCTe# M3 AMBI COXPaHWINChH CIIEBI X BTOPHYHOrO ApoGieHns, mpo-
H3BEEHHOIO YXKe M0C/Ie CPe3aHUA Msca.

Taxum 06pa3oM, XxapaKTEpHCTHKH OCTEOJIOTHYECKHX MaTepHaJIOB U3 MPON3BOACTBEHHRIX H ObITO-
BBIX 00BbeKTOB KOMIUTEKca Nel, rie npeanonaranock 06HapY>KHTh THITHYHEIE HILEBEIE OTOPOCHI, KaK Ha
OpYTHX CHHXPOHHBIX namaTHHKax HOkHoro Ilpuypanss, He naloT BO3MOXHOCTH OTHO3HAYHO CUHTATh
HX KYXOHHBIMHM OcTaTkaMH. Bonee Toro, oHH 3a4acTyi0 HEOTIHYHMBI OT PHTYaNbHBIX WM CHIPbEBBIX

% TIpu pa3Gopke 3anonHeHus AMbI Ne5 GbLna BCKpEITa EpEMEIaHHas € 30710/ 3HaYHTe IbHAA MACCa KOCTHOM KPOLLKH,
HacuuThiBatowas 1o 80 000 ¢pparMeHTOB, pa3sMephl KOKAOIO M3 KOTOPRIX He NpeBbilany 10 MM. OTH NaHHBIE He
6bUTH BKUTIOYEHE] B Hamy noacyethl [Kapranm 11, c. 76].
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Puc. 7.3. CepHs ropHONpPOXOAYECKHX KOCTAHBIX KIHHBEB (AMa N2, komniekc Nel, cy6daza B-1)

MarepranoB. COOTHOLICHHE XK€ KOCTEH Pa3HBIX BUAOB B PaCCMOTPEHHBIX BHIOOpKaX OKa3anoch Mopas-
UTEJIbHO ONHOTHITHBIM M MaJIO OTJIMYAIOIIHMCA OT 0011eH €ro OeHKH 0 BceMy koMiIuiekcy (Tabm. 7.6).
Hx ocHoBy, kak ¥ Ha paHHe# ¢a3e, COCTaBIAIT KOCTH KPYIHOro poraroro ckora. OnHako 31€ch yke
NPHCYTCTBYET XOTS U MU3€PHas, HO OCTOSHHASA O pa3pO3HEHHBIX OCTAaTKOB JUKUX KMBOTHBIX H JAXKE
cobak. B To e BpeMs, cleayeT noa4epKHyTh MOJHOE OTCYTCTBHE KOCTei cobak B 3an0/IHEHHH MBI Ne2.
Bonee Toro, Kak Mbl IOKaXkeM HHXeE, Co6aubnX KocTeH He 0OHapyXeHO TaroKe B iMe Ne2-a, CBA3aHHOM yike
¢ komriekcoM Ne2 M yacTH4YHO nepekpeiBaBiieii amy Ne2 [Kapransi 11, . 4, pasagen 4.3]. 3to xaxercs
MpUMeYaTenbHbIM, IOCKOIBKY HMEHHO 3anonHeHne 3THX AM (NeNe2 u 2-a) B HaubonblleM KOINYECTBE
IIPEJCTaBAANO OBITOBLIE U IPOH3BOACTBEHHBIE OTXOBI.

CakpaJbHEle W )KepTBEHHbIE 00BEKThI — IMBI, TPAHILIEH U LITONBHSA, CBA3AHHBIE C KOMILIEKCOM Nel,
COIEPXAIH MaTEpHAJILI, PUTYajbHasd MHTEpHPETALMA KOTOPBIX ABJIAETCH COBEPIICHHO OXHO3HAYyHOH.
Tak, B cakpabsHOH AME—IUTONILHE, MPOJIOKEHHOH 10J] 06BAJIOBKOH U TI0JIOM JaHHOTO KOMILIEKCa, KpoMe
THIIHYHBIX 31€Ch Pa3apo0IeHHBIX KOCTEH JOMAIIHUX KOMBITHBIX, HAXOMWINCh OCTAaTKH MOYTH MOJHBIX
CKEJIETOB TPEX HOBOPOXIEHHBIX WICHAT. PAZIOM ¢ 3TMMH OCTaHKaMH JIEKAIO COBEPLICHHO 1ie0e 0bep-
HyTOe GepecToit pe6po B3poCioit KOpoBbl MM OBIKa.

Ta6nuua 7.6. Bunosas cTpyKTypa OCTaTKOB IOMAlLIHUX XHBOTHBIX U3 KoMIuiekca Nel

Yucno Honnr xoctei |Cpeaw HUX AONA oTAENLHLIX BUAOB (%%)
O61LexTbi onpenenvuMbIx AOMAWHMX

KOCTeNn *WBOTHbIX (%%)| KPC | MPC |Nlowaab CeunbnA | Cobaka
Xunoi orcek 3635 99,3 82,2 | 155 1.3 0,8 0,12
MnaeunbHLIM ABOP C O4aramu 13820 99,9 84 15 0,8 0,2 0,04
PyoHbi gBOp 1936 99,5 80 15,6 2 23 0,05
CakpanbHas WTonbHA 1280 99,9 844 | 143 1 04 o*
Ama Ne 2 (oT6pochbl) 6780 99,9 77,8 | 19,3 2,4 0,5
Ambl noa nonamwm 4778 99,9 83 14,9 1,7 04 0,02
Bcero 32229 99,8 83 15 1,5 0,5 0,04

*B Taﬁnnuy HE BKJIIHOYCHEI OCTATKH TPE€X HOBOPOXKACHHBIX LHEHAT H3 3aXOPOHEHHA B CaKpaJIBHOﬁ HITOJIBHE
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Ta6anua 7.7. OcHOBHbIE XapaKTEPHCTHKH OCTEOIOTHYECKHX MaTEPHAJIOB M3 AM KoMIiekca Ne ]

Kon-so Nupexc Hucnio ocrarkos co HAonna onpepenumbix
Ne AMLI KocTen pasapobneHHocTH cneaamu o6pabotin u xocten (%5)
ux aona (%)
AMbI NOA NONAaMM XUNuila
Ama 7 1170 146,3 8 0,7 1,5
Ama 9 140 70,0 1 0,7 0,7
Ama 10 420 105,0 2 0,5 0,2
fma 18 140 280,0 1 0,7 15,7
Ama 19 2150 215,0 2 0,1 14,9
Ama 20 1190 238,0 2 0,2 49
Ama 21 230 115,0 17,0
fima 22-a 120 400,0 2,5 39,2
fAima 23 4000 173,9 1 0.1 15,0
Ama 24 5200 123,8 15 0.3 16,9
fima 25-a 70 233,3 10 14,3 11,4
Ama 25-6 410 205,0 15,1
fima 26 970 161,7 12,9
fima 81 20 100,0 15,0
Bcero no amam xunuwa 16230 1541 45 0.3 13,4
AAMbI NOA NONaMu NNaBUNLHOrO ABOpa
fima 27 1140 1754 2 0,2 11,1
Ama 34 360 156,5 2 0,6 18,1
fima 41 6600 60,0 203 3.1 16,7
fima 47 360 60,0 20 56 22,2
fima 52 380 76,0 17 45 15,0
fima 55 140 70,0 8 57 15,0
fAiMa 70 180 180,0 5,0
Ama 71 70 140,0 4 57 28,6
Ama 80 1200 33,3 70 58 50,0
fima 82 600 54,5 16 27 15,0
Ama 83 380 95,0 16 42 13,2
fima 84 13 26,0 100,0
fAAma 85 550 78,6 18 33 21,8
fima 86 402 80,4 1 0,2 6,2
Eﬁ:&'::’”’c""r‘:zaopa 12375 62,9 377 30 19,2
Bcero flo cronGosLiM 2080 773 22 11 10,6
Bcero 30685 93,3 444 1,4 15,6

Marepuansl U3 M IO ITOJIAMHU JKHJIOTO OTCEKA H IUIaBHIBHOIO ABOPa TaKKe MpeIaraior ApKue
CBHETENbCTBA PUTYAIBHOTO XapaKTepa HX COAEPHHMMOTro, JaKe Ha YPOBHE BHIOBOTO COCTaBa OCTaTKOB
XHBOTHEIX (Tabn. 7.7 u 7.8). Hanpumep, B siMe Ne7 o6HapyxkeHbI 13 ¢pparMeHTOB KocTel OT ckeneToB
JBYX IIOPOCAT: TOJILKO YTO POAHBLIECTOCA HIIM SMOPHOHA HOCIIEHETO MecAna G6epeMEHHOCTH U MOJIOYHOTO
NIOpPOCEHKa B BO3pacTe A0 Mecsua. EcrecTBeHHOE COCTOSIHHE OCTaTKOB OPOCAT TaKOBO, YTO 3HAYHTENb-
Has YacTh MX BeCbMa XPYNKHX KOCTed MpocTo He coxpaHwiachk. OHaKo 3apUKCHPOBAHHBIE B pacKore
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Ta6auua 7.8. BunoBas cTpykTypa OCTaTKoB JOMAIIHHX MHUBOTHBIX M3 AM Komruiekca Nel

[y

Yucno Aonn xocteit RO-| Cpeaw HUX AONA OTAGNBHBLIX BUAOB (%%)
Ne AmbI onpegennMbIX | MallHWX XXWBOT-
KocTen HoIX (%%) KPC MPC |Nowaab|CBuHbA | Cobaka
AMbI NOA NONaMKM XUnuuia
Ama 7 18 100 22,2 77,8*
fAma 9 1 100 100
Ama 10 1 100 100
Ama 18 22 100 63,6 36,4
fAma 19 320 100 63 35 1,9
fAma 20 58 100 94,8 52
Ama 21 39 100 89,7 51 2,6 2,6
fima 22-a 47 100 74,5 21,3 43
fAma 23 599 100 80 15 4,6 04
fima 24 878 99,1 96,9 1 1,8 0,2
fAma 25-a 8 100 100
fAma 25-6 62 100 56,5 43,5
Ama 26 125 100 96 4
fima 81 3 100 100
Bcero no smam xvnuuwia 2181 99,7 834 13,2 26 0,8 0,04
AIMbI NOA NoNaMm NNIasMNbHOro ABOPa

Ama 27 126 100 94,4 4 1,6
fima 34 65 100 87,7 12,3
Ama 41 1100 100 78,5 20 1,2 0,3
Ama 47 80 100 62,5 37,5
Ama 52 57 100 70,2 26,3 35
Ama 55 21 100 81 19
Ama 70 9 100 65,6 444
fAma 71 20 100 85 10 5
Ama 80 600 100 99,7 0,3
Ama 82 90 100 80 20
Ama 83 50 100 80 20
fima 84 13 100 100**
Ama 85 120 100 77,5 20,8 0.8 0,8
Ama 86 25 100 100
Bcero no amam
nNaBUNLHOTO ABOPa 2376 100 83,3 15,8 0.8 0,2
Bcero no cron6oBbIM
AMKaM 221 100 85 14,5 0,5
Bcero 4778 99,9 83 14,9 1,7 04 0,02

* BIUTIOYEHBI 13 Pa3spO3HCHHBIX KOCTEH OT CKENEeTOB ABYX IMOPOCAT, 3aXOPOHCHHUE KOTOPHIX HE ITPOCIICIKCHO

** B 3aM0IHEHHH ObLIO TONBKO 13 acTparaioB oBent

KOCTOYKH NPEACTaBNAOT COOOM r1aBHble OTAENE 060MX CKEJIETOB: YEPEIOB, TO3BOHKOB, IEPEIHAX
U 33HUX KOHe4HOCTei. ITo-BHINMOMY, B iMy ObUIH TNOJIOKEHBI LIeJIble TYIIKH KHUBOTHBIX, XOTS PHUTYall
MX HaMEPEHHOT'0 3aXOPOHEHHSA OCTAETCA 101 BOIIPOCOM.
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B sme Ne9 cpean TUIHYHBIX pa3ApOOIEHHBIX HEONPEAETMMBIX A0 BUAOBOIO YPOBHA KOCTEH XH-
BOTHBIX 0OHapyxeH 6onbinoi ¢parMeHT uepena B3pOCO# 3HAYUTENBHBIX Pa3MEPOB 0COOHM KPYITHOTO
poraroro ckoTa (BepostHO, 6b1ka) c ocHoBaHHEM 061oMaHHOTO pora. Ha noBepxHoCTH 4epena CoXxpaHH-
JIMCh CJIeIBl OT HAApPEe30B H Ja)ke HaapyOOB €ro MacCHBHBIM HOXXOM WIIH e TecnoM. O4eBHUIHO, B AMY
OLLT MONOXKEH UMEHHO ()parMeHT Yepena, a He roJioBa XXUBOTHOT0. DTOT GakT TeM Hosiee BEIpa3HTENEH,
4YTO OCHOBHOE YHCIJIO HAXOAOK (JparMeHTOB YEPENOB KPYIMHOrO POraToro CKOTa MPOMUCXOAMT OT be3-
POTHX — KOMOIKIX 0co0eii.

YinoMsaHeM Takke 0 3anoaHeHnH aMbl Ne23, rae cpeas THMMYHOro Habopa CHIIbHO (hparMeHTH-
POBaHHBIX KOCTEH HAXOAUIMCH 1I€JIBIH acTparasn B3pocioil JoMalllHel OBLbI C IPOCBEPIEHHBIM OTBEP-
CTHEM, a TAKXKE HEMJIOX0 COXPaHUBILHUECA Yepena YeThIPeX B3pOCIbIX CaMOK 3Toro Buaa. M HakoHel,
Ha rpaHuiie aMbl Ne84 u 06BanoBKH MIaBUIBHOTO ABOpa 0OHapykeHO cKoruleHHe U3 13 kocteil. Bee
OHH TIpeAcTaBIAIH coboil uensie, 63 cnenoB 06paboTky acTparansl (TapaHHbIE KOCTH) U3 CKEJIETOB
caMok omamHux oBewl, HllecTs MpaBBIX H CEMB JIEBBIX aCTParajioB MOIJIM IPHHA/IEKATE KAK MUHIMYM
ceMu ocobam. OmHaKo neTany CTPOCHHS He MO3BOJIHIA JOCTOBEPHO YCTAHOBHTH MapHbIE KOCTH, 110-
3TOMY MOXXHO IIPEIONIAraTh, YT0 Ka)X/Abli U3 3THX aCTparaioB JO/DKEH COOTHOCUTCA C OHON 0co0ObI0.
OueBnaHo, YTO MOXOOHOE CKOIUIEHHE aCTParajioB ONATH )K€ BIHMCHIBAJIIOCH B HEKYHO OOpAIHOCTD.

PHUTyanbHBIH CMBICT BCEX 3THX 3aXOPOHEHUH B XKEPTBEHHBIX SIMaX [MOTYEPKMBAETCA Pa3IUUMAMH,
KOTOpble OOHApYKHUBAIOTCA Ha OCTEONOTHYECKHX MaTepHaiax M3 AM B 3aBUCHMOCTH OT MX JIOKaJIM3a-
LMK — MO MOJIAMH XXIJIHILIA WITH XK€ IUTAaBHILHOTO ABOpa. JTH pa3nuuus Haubolnee scHO PUKCHpyOTCA
0 CTENeHH pa3apobieHHocTH KocTed (Tabn. 7.7). B smMax mon mojaMu jKUJIOro OTCeKa KOCTH CHJIBHO
¢$parMEeHTHPOBAHbI, H CPEIHMIA [TOKa3aTenb pa3apoOneHHOCTH paBeH 154, 4To MpeBHIIAaET 3HAYCHHE
HHIEKCa pa3apo6IeHHOCTH, YCTaHOBJIEHHOTO UM MaTepHaioB coGCTBEHHO )XHioro orceka. Kpome toro,
BBIOODKH M3 SIM JKHJIOTO TOMEIIIEHHS XapaKTEepPU3YIOTCA HaTMYMEM Ha (parMeHTax MHOIOYMCIEHHBIX
CJIEZIOB CpE3aHMA MACA ¥ CYXOXHIIMiA, B TO BPeMs Kak cienoB 00paboTku oOHapyxeHo KpaiiHe Mao.
B smax ke moJ mosiaMH IUIaBHJIBHOTO ABOPA, HAPOTHB, KOCTH ObLIM cnabo pasnpobieHsl, ¥ cpenHee
3HaYCHUE UHEKCA PaBHO BCETO JHIIb 63.

3anonHeHHE XKEPTBEHHBIX AM TUIaBHJIBHOTO BOPa MOKAa3bIBAET CXOACTBO Mex Ay coboif U 1o
MHEBIM PU3HAKaM: BO-TIEPBBIX, BLICOKOM J0NEH OCTAaTKOB C ABHBIMH CllefaMH 06paboTKH, paBHO Kak
U COOCTBEHHO KOCTAHBIX OPYAHii, U BO-BTOPBIX, NIOJHIBIM OTCYTCTBHEM OCTaTKOB c00aK M AMKHX XKH-
BOTHBIX (Taba. 7.7 n 7.8). Ocoboe BHUMaHHE MPUBJIEKAIOT KOCTHBIE OCTaTKH U3 AMbI Ne4 1. ITo cBoeMy
BHI0OBOMY Habopy OHM MpeACTaBJIAKT COO0H THINYHY BBIOOPKY ansa cy6da3nl B-1, rae nons kocter
JAOMAIHUX BHJOB MaJIO OTJIMYAETCA OT CPEAHMX COBOKYNHBIX OlleHOK. OfHaKo 60/bl1as 4acTh KOCTER
KPYIIHOTO pOraToro ckota B 3Toit Beibopke (okono 60%) npexcrasnser co60i OTHOCUTEIBLHO KpyIHbIE
YaCTH Yeperos, IMaBHeIM 00pa3oM BepXHHE U HIDKHHE HemocTH ¢ 3y6amu (puc. 7.4). [Ipu atoMm ¢par-
MEHTOB HW)KHHX YeJIOCTe# KaK oT
J€BOH, TaK U OT NpPaBOH CTOpPOH
OKa3anochr HamMHoro Oojsbile, YeM
Pa3pO3HEHHBIX YAaCTEH BEPXHHUX
4enocTei, a 0CTaTKOB COOCTBEHHO
MO3roBoif kopoOku BooOlie Kpai-
He Mano. IlpakTHyeckd Ha BCeEX
¢parmeHTax oOHapyKeHH Cieabl
MOIpe3aHUA CBA3OK, COCHHHAIO-
IIMX Yepen M HIKHIOK YEIIOCTh,
a TaK)Ke HaMEPEHHOro pa3fAeIecHUA

Puc. 7.4. DparMeHTE! BEPXHUX H HIDK-
HMX YemiocTed KPYITHOrO poraTroro cKo-
Ta (AMa Ne4 | moa moaMu IU1aBHJIBHOTO
IBopa komruiekca Nel, cy6dala B-1)
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JIByX MOJIOBUHOK HH)KHHX YENOCTEH U pa3apobaeHus Mo3roBoii kopo6ku. Tako Habop 0CTaTKOB MOT
BO3HHKHYTbH TOJIBKO NPH LI€JICHANIPABIEHHOH HX NoAroToBke. B AMy 6bU1H MonokeHsl, HECOMHEHHO,
Y)KE€ OUYHMILEHHBIE OT MACA KOCTH, KOTOPhIE MOITIM HECTH M HCKIIOYHTENBHO PHUTYATbHYIO CMBICIOBYIO
Harpy3Ky, H OBITb HCXOIHBIM CHIPbEM [UIA OPYAMH THIIA TYIIHKOB. boliee TOro, Bce OCTATKU KPYIHOTO
POraToro CKOTa MPOUCXOAAT OT KHBOTHBIX [TOYTH OJHOTO BO3PACTa: HHIKHUE YEIIOCTH [IPHHAIICIKAIH
kak MHHHMYM 18 ocobam B Bospacre or 2,5 10 3 ner.

OcrTarku >KUBOTHBIX U3 AMBI Ne80 Taloke MpeACTaBICHBI MOYTH LENbIMU KOCTAMH. OHH Npouc-
XOJIAIT OT CKEJIETOB MPAKTHYECKHU TOJBKO OJHOTO BHAA — KPYTIHOIO pOraToro CKOTa — M BKJIFOYAIOT [TOYTH
BCE YacTH CKeJleTa, 0 BCeH BHMIUMOCTH, OT CEMH OYeHb MEJIKHMX MO pa3MepaM B3pOCHEIX ocobei
(1e meHee 4-5 net). ENMHCTBEHHBIM HCKITIOUEHHEM ABIAETCA HEOObIION parMeHT 6eApeHHON KOCTH
HOBOPOXXAEHHOTO TeneHKa. COCTaB OCTAaTKOB M HAIHYHE HA HUX CJICHOB OTPE3aHHA CBA30K MOTYT OBITh
HHTEPNPETHPOBAHEI TOJIBKO B PUTYaJIbHOM KOHTEKCTE: B AME OBLIM IUIOTHO YIOXKEHBI Y)KE OYHIICHHBIE
OT MsACa KOCTH »KMBOTHBIX. JINLIb ABa pparMenTa u3 Beel 3To# BIOOpkH B 1200 ocTaTKOB NpHHAIEHKa-
JIM KOCTAM MEJIKOro poraroro ckora. Takum oO6pa3oM, HECMOTPA Ha MUHHUMAJIbHYIO pa3gpobIeHHOCTD
KOCTeif )KHBOTHBIX U3 AIM IUIaBWIBHOIO JBOPA MX PHTYaJIbHOE Ha3Ha4€HHE BBIABIAETCA elle Gonee ApKo
M OYEBHIIHO, HEXKEIIH B AMAX O] ITOJIaMH XKHIIOTO OTCEKa.

7.2.3. OcTteonoruyeckue BLIGOPKH H3 Komiaekca Ne2 (cy6da3za B-1)'°

Ocreonornueckue MaTepHaibl U3 koMiuiekca Ne2 npoucxonat u3 1) mwiasuiasHOro ABOpA, 2) ILTa-
BHJIBHBIX 04aroB — HeHTPaJIbHOro (Ne6) u no6ounbix (NeNe7—10), 3) )xepTBEHHBIX SIM [1OJI €TI0 M10JIAMH,
4) mycopHoii sMb1 Ne2-a. Of1re XapaKTepUCTHKH M BUOBO# COCTaB KOCTeii M0 KOHKPETHBIM BbIGOpKaM,
npeacTarineHHsle B Tabnunax 7.9 u 7.10, BO MHOTOM OKa3bIBalOTCA CXOAHBIMH C COOTBETCTBYIOIIMMH
BbIOOpKaMHU U3 koMiLiekca Nel.

HanGonee MHOrouncieHHas BBIOOpKa OCTaTKOB C TEPPUTOPHH ILUIaBHIIBHOTO ABOpa KoMILIekca Ne2
00Hapy)KHBaeT Te JkKe OLIEHKH pa3ApoOIeHHOCTH KOCTEH M 101 06paboTaHHBIX OCTAaTKOB, YTO M B MATEPH-
ajax U3 aHaNOrM4HOTo 0ObekTa Komruiekca Nel. 3HauMTENEHOE YMCIO0 KPYITHBIX (pparMeHTOB ATHHHBIX
TpyOuaThIX KOCTEH M pedep KPyHMHOro pOraToro CKOTa co Cle¢AaMH OJHOTHUITHOTO pa3apoliesus ob-
pa30BajM Ha MOJIaX [JIABUIBHOTO ABOPA HEYTO BPOAE «KOCTAHOMN Ky4uu», MIPUMBIKABIIEH BIITOTHYHO
K 00BaJIOBKE €ro 3amagHoi CTeHbI B KBajipare 5332. A B CaMOM HIDKHEM CJIOE [TOJIOB 3TOTO JKe KBaApaTa
oOHapyxeHo ckoruieHue u3 20 nenbix (6e3 cenoB 06paboTKH) acTparaioB JOMalIHER OBIbI, KAK MUHH-
MyM 0T 12 B3pocibix ocobeil. Kpome Toro, 15 Takike cOBEpLIEHHO LENbIX aCTParajloB JOMAIIHEHN OBLbI
OTMEYEHB! Ha Monax yxe B Apyrom kBazapate 5433. [Tocnenuss Haxonka He 6bina 3apHKCHPOBaHA Kak
CKOILIEHHE M3-32 MHOXKECTBA CONPOBOMIABILINX €€ CXOAHBIX 110 GopMe HEGONBIIUX PpParMEeHTOB APYTHX
KOCTeil. AHAIOTMYHOE CKOILIEHHE acTparajioB, Kak OTMEYaIOCh BEIIIE, OOHAPYKEHO M B MIaBHIBHOM
nBope komruiekca Nel. Bonee Toro, cxoansiM 06pa3oM Ha nonax komiuiekca Ne2 HaXOAMIINCE U LiENbIe
KOCTH KPYITHOT'O POraToro CKOTa — HU)KHAS YeJI0CTh, ABa MOACHUYHBIX M0O3BOHKA H JIOMATKA.

B MycopHoit siMe Ne2-a, apxeoIorH4ecKiue Marepralibl KOTOpOH B HanOonbiieii CTeNeH! COOTBET-
CTBYIOT OBITOBBIM H POU3BOACTBEHHBIM OTXOaM, IEHCTBITEIBHO HACUHTHIBAETCA MEHbIIIEE KOJTHYECTBO
HaMEPEHHO Pa3mpOoONeHHBIX KOCTEH: MHIEKC pa3apo0NIeHHOCTH MOHKWXKaeTcs 3aeck no 80 (Tabn. 7.9).
BmecTe ¢ TeM OCTaTKH €O ciegamu oOpaboTKH, B YaCTHOCTH JUTMHHEIE KOCTHbIE CTEP)XHH-KIHHBSA, CO-
CTaBJAIOT B HEM, Kak U B koMmIuiekce Nel, 3ameTHyt0 Aomo0. CxoacTBo komreknnid u3 sM NeNe2 u 2-a, Kak
yKe ObLIIO OTMEYEHO BBILIE, IOAYEPKUBACTCA OTCYTCTBHEM B HUX KOCTEH CO0aK.

KocTHBIE OCTaTKH U3 LIEHTPAITBHOTO IUIABUJIBHOTO OYara KOMIuUIeKca Ne2 HaloMHHAIOT COOTBETCTBY-
IOIIME MaTepHaTIBI U3 KoMIUiekca Nel: ux cOnmxkaeT CKIIOYMTENBHO BBICOKAsA pa3apoOIeHHOCTh — MAKCH-
MaJIbHas 10 KOMILIEKCY, PaBHO KaK H OTCYTCTBHE OCTaTKOB AWKHX HBOTHBIX M cobak (Tabn. 7.9 u 7.10).
Bmecre ¢ Tem, ecin B ogarax NeNe6, 9, 10 cunsHO pa3apo6ieHHble ¢hparMeHThl KOCTeH B GONBIIMHCTBE
cBoeM (10 80%) 6b11H 000M0OKeHbI, TO B o4are Ne8 HET HH OQHOH MOJOOHOM KOCTH; 3I€Ch XKE OTMEYEHA
¥ HanMeHbIIas pa3apobIEHHOCTh KOCTei. DTH HECOOTBETCTBHA B OCTEOIOTMYECKHX MarepHaliax Xopoilo

"Bce HeobxoauMEle faHHBIE 0 KoMIUtekce Ne2, a Takke ero OCHOBHBIX YacTax cM.: Kapransr II, c. 92-109.
26~701
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Ta6nuua 7.9. OCHOBHEIE XapaKTEPUCTHKH OCTEONOTHYECKHX MaTepHAIOB M3 KOMILIEKCa Ne2

Kon-so | MHpaexc paspgpo-| “Yucno ocraTtkoB co cnepgamm | [lons onpegenu-
O6vexut KocTen 6neHHoOCTH ob6paborku u nx gonna (%) Mbix kocten (%)

MnasunbHbIR ABO

comramy | ABOP 168370 88,8 3316 2,0 16,4
AAma 2-a (MycopHas) 50540 79,7 1316 2,6 13,8
fAAMb! nog nonamu 14440 58,7 521 3,6 23,7
— B TOM YKucne:

fima 88 40 40 8 20 37,5
fima 91 30 60 3 10 36,7
Ama 92 60 100 4 6,7 28,3
Ama 93 200 66,7 10 5 15
Ama 93-a 660 55 33 5 19,1
AAima 94 240 80 1 0,4 25
fima 95 600 66,7 26 43 17
fima 96 200 80 1 55 20
Ama 97 60 30 4 6,7 33,3
fima 98 90 90 4 44 33,3
Aima 99 250 41,7 21 84 20
Ama 100 40 133.3 1 25 20
Ama 101 10 100 1 10 40
Ama 102 40 100 12,5
AAma 102-a 110 110 2 1.8 22,7
Ama 103 60 100 15
Ama 104 70 116,7 4 57 30
Aima 106 80 114,3 22,5
AAma 107-a 20 200 30
Aima 108 10 100 1 10 50
Ama 109 300 75 5 1.7 35
AAma 110 640 457 47 7.3 35,3
Ama 111 80 40 15 18,8 31,3
Ama 112 510 39,2 23 45 359
Ama 113 4210 48,4 123 2,9 19,4
AAma 113-a 20 100 1 5 20
Ama 114 2750 65,5 78 2,8 20,2
Ama 115 630 52,5 29 4,6 33,3
fima 116 90 45 2 2,2 48,9
Ama 117 100 66,7 7 7 53
Ama 118 410 82 16 39 29,8
Ama 119 670 74,4 24 36 23,9
Ama 120 320 128 1 0,3 20
Ama 121 90 90 1 1,1 16,7
fima 122 80 160 17.5
fima 123 50 100 1 2 48
fima 124 50 100 2 4 32
fima 128 70 140 2 2,9 443
Cronboskle AMKu 500 113,6 10 2 30,8
Bcero 233850 84,2 5163 2,2 16,4
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TaGauuma 7.10. Bugosas cTpykTypa OCTaTKOB OMAILIHUX JKHBOTHBIX M3 KOMIuIekca Ne2

Yucno onpege-| flons KocTeit aomaw- | CPEAN HUX fONA OTAeNLHLIX BUAOB (%%)
O6vexui NUMbIX KOCTeR | HUX XXUBOTHLIX (%%) | KPC | MPC (Jflowaas | CBuHbsa | Cobaka
2‘;2::‘:;:”“ Aeop 27684 99,8 764 | 225 | 08 02 | 005
fima 2-a (mycopHas) 6976 99,6 74,7 22 27 0,6
AMbl nog nonamu 3426 99,9 77,7 19,9 2 0.2 0,18
— B TOM 4ucne:
fima 88 15 100 100
Aima 91 11 100 90,9 9,1
Ama 92 17 100 76,5 | 23,5
Aima 93 30 100 60 33,3 6,7
fima 93-a 126 100 63,5 | 28,6 3.2 47
fima 94 60 100 66,7 | 33,3
Ama 95 102 98 69 30 1
fima 96 40 100 75 22,5 25
Ama 97 20 100 85 10 5
fima 98 30 100 83,3 | 16,7
fima 99 50 100 70 30
Ama 100 8 100 87,5 12,5
fima 101 4 100 100
Ama 102 5 100 100
Ama 102-a 25 100 60 40
Aima 103 9 100 100
fAma 104 21 100 66,7 | 28,6 48
Ama 106 18 100 556 | 444
fima 107-a 6 100 833 | 16,7
Aima 108 5 100 80 20
AAma 109 105 100 571 | 429
Ama 110 226 100 854 | 13,3 1,3
Ama 111 25 100 92 8
Aima 112 183 100 628 | 355 1,1 0,5
Aima 113 818 100 89,1 9,8 1 0,1
Ama 113-a 4 100 50 50
Ama 114 556 100 80,2 | 17,8 1.8 0,2
Ama 115 210 100 85,7 9,5 48
Ama 116 44 100 90,9 9,1
Ama 117 53 100 849 | 151
Ama 118 122 100 69,7 23 57 1,6
Ama 119 160 100 58,1 | 40,6 1,3
Ama 120 64 100 62,5 | 26,6 10,9
Ama 121 15 100 93,3 6,7
Ama 122 14 100 85,7 7.1 7.1
Ama 123 24 100 50 333 16,7
fima 124 16 100 625 | 12,5 25
Ama 128 31 100 58,1 | 41,9
Cron6oBble AMKU 154 100 76,6 | 22,7 0,6
Bcero 38240 99,8 76,2 | 21,4 1,8 0,3 0,07

26*
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COITIACYIOTCA C KOHCTPYKTHBHO—(p)YHKLIMOHAIBHBIMH Pa3iIMYHAMH 04aroB, 3aQHKCHPOBAHHBIMH IPH
packonkax (cM. ToM 1I, pa3nen 4.2).

Marepuansl U3 )KEpPTBEHHbIX AM 11011 I0JIaMH IIaBIIIBHOTO ABOPa kKoMIutekca Ne2, Kak ¥ U3 aHaJo-
TMYHBIX AM KoMILUTekca Nel, Mmoka3piBalOT HAMMEHBLIYIO pa3ipo0JIeHHOCTh KOCTEH JUIA BCeil KOLIEKIINH
I'opHoro: ee cpennuit HHOeKe 6aM30k 59 (Tabn. 7.9) CxoncTBO MEXXAY ITHMH 0OBEKTaMH 3aMETHO H TIO
3HAYMTENBHOMN JOJIH OCTaTKOB CO cieaaMu obpaboTku. [To4TH NONHOCTBIO OTCYTCTBYIOT B HUX H KOCTH
MaJlOYHCIIEHHBIX BUAOB — JMKHX XXHBOTHHIX U cobak. HekoTopoe HCIUTIOUEHHE COCTARIAIOT JINILE (alt-
nonono6Has TpaHiues Ne93-a u smMa Ne95. B tpaniiee, KpoMe THITHYHOTO OCTEOJIOTHYECKOTO MaTepHa-
na, 6b11H 06HapyXEHBI IECTh KOCTEH, KOTOphle NPUHAIEKAIH, HECOMHEHHO, OIHOM B3pocioi cobake
— xobenro. Ux cocTaB M LETOCTHOCTb COOTBETCTBYHOT, BEPOSITHEE BCEr0, OCTATKaM OT Pa3pyLIEHHOTO
6onee paHHero 3axopoHeHHs (MoxeT ObITh — ¢a3bl A4), HOCKOIBKY HEKOTOPbIE M3 KOCTei 3ToH ocobu
6bU1H HaiineHbl B Marepuanax cybgasul B-3. B sime e HalineHs! 18a ¢pparMeHTa KOCTEH KOCY/IH, KOTOpBIE
MOTJIH NONaCTh B €€ 3aI0JIHEHHME U3 BHIIEEXAIUX HAIUIaCTOBaHUH.

KonnuecTBo noanmoNbHbIX M Ha TEPPHTOPHH IUIaBHJIBHOIO ABOpa koMiuiekca Noe2 oka3ajioch
MHOro 6O0JIBILIKM, M PUTYaJIbHBIH acleKT X 3all0JTHEHUA NPENCTAET elle Oosee BRIpa3UTENbHBIM, YEM
B koMIUiekce Nel, B kauecTBe npuMepa o6patumcs k siMaM NeNel13 u 114, rae unciio kocreii 0Ka3aioch
MaKCHManbHbIM. OCTaTKH U3 3THX M CXOAHBI MEXTY cO00# 110 MHOrMM napaMetpam (Tabir. 7.9 u 7.10). Tak
JIOJIA KOCTEH KpYITHOTO POraToro CKoTa Bhllie cpeiHeit HopMbl a1 I'opHoro (6onee 80%), a MeNKOro — co-
OTBETCTBEHHO HIvke (okoio 10%). OTMeueHs! Takke eAMHHYHBIE KOCTH JIOLIAIH ¥ CBHHBH. [TonuepkHeM,
410 B 00€HX AMaX CpeaH eAMHHUYHBIX Pa3pO3HEHHBIX KOCTEH HECKOJIILKHUX B3POCIEIX Jomanel o6Hapyxu-
JINCH Y OCTaTKK IMOPHOHOB 5Toro BUAa. B obenx siMax pa3po3HeHHEIE KOCTH KPYITHOTO POraToro cKorta
NPOMCXOMAT OT >KMBOTHBIX OYEHb Pa3HOTO BO3pacTa — OT MOYTH B3POCIBIX O OYEHB CTaphIX ocobeii;
MIPM 3TOM HallOMHHM, 4TO B COBOKYTIHBIX MaTepHaiax moceeHus [ OpHbIA OCTaTKH CTaphiX >KHBOTHBIX
J0BONBHO peaku. B ame Nell3 xoctu 3T0r0 BHAa NMpHHALTEKAIN KAK MUHAMYM MATHAILATH 0CO0AM,
a B ame Nel14 — onunnaauatn. Y Hakonen, Ha 6onbiuuHCTBEe hparMenToB PUKCHPYIOTCA CiIeAbl Cpe3a-
HHUA C HUX MsAca U BTOPHYHOTO pa3pybaHus UM pa3buBaHuA KocTeit Ha Gonee Menkue yactu. Bee aTH
CNeABl C OYEBHAHOCTBIO OTPAXAOT TOT (PAKT, UTO B AMEI CKJIA/ILIBAITUCE HE YAaCTH TYII, 3 KOCTH, 3apaHee
OYMILIEHHEIEC OT Msca U pa3pyOneHHLIC Ha YaCTH.

B xaxxno# U3 M IPUCYTCTBOBAIM TAKOKE OCTATKH, MPUHAUIEXaBIINE HE MEHEE YEM ABYM 0CO0AM
MOJIOZBIX OBell ITOYTO0BAJIOTO M rofioBaJIoro Bo3pacta. OnpeznesneHue ce3oHa 32601 0Ka3aiio, YTO OAHO
U3 OTHX JKMBOTHHIX ObUIO YMEPIIBJICHO B HayaJie BECHBI, @ APYroe — B KOHIIE JIeTa WIM Hayale OCeHM.
CrnenoBareilbHO, 3alI0JIHEHHE Ka)XA0H U3 IM KOCTAMH MOIVIO OCYILIECTBIATECA €JUHOBPEMEHHO TOJNBKO
B TOM CJIy4ae, €C/M KOCTH GBUIH NOATOTOBIEHH! 3apaHee.

Ha ¢one Taxoro obmero cxoncTba BBIOOPOK M3 KOHKPETHBIX 00bEKTOB (MJIaBUJIbHBIX JBOPOB
C 04YaraMM M JKEpPTBEHHBIMH siMaMM) B kommuiekcax NeNel u 2 o6paTuM BHMMaHHe M Ha HEKOTOpDHIE MX
oTIN4KA. Pa3npobieHHOCTh KOCTHBIX OCTaTKOB B IIEPBOM KOMILIEKCE OKa3bIBA€TCA HECKONBKO BBILIE, HEM
BO BTOPOM (MHJI€KCHI paBHbI cooTBeTCTBeHHO 105 1 84 — Tabn. 7.5 u 7.9). B xomnnekce No2 o6napyxeHO
ropaifo 6onkile 0CTaTKOB cO clenamu 06paboTki. OQHaKo, B TCYCHHE TEX JIET PACKOMOK, KOra HCCIIeAo-
BaJIcs koMIuteke Nel, MBI e11ie HE BIIOJIHE YMENH BBIAEIATh 3arOTOBKH KOCTAHBIX H3AEIUH U OTXORI, YTO,
KOHEYHO )K€, MOITIO 3aMETHO CKa3aThCA Ha UX Nopcuere. [I03ToMy He HCKITHOYEHO, UTO B IEPBOM KOMILIEKCE
OCTaTKOB KOCTe# co crnenamu 06paboTkn H3Ha4anbEHO OLLIO HE MEHBIIIE, YeM BO BTOPOM KoMILtekce. B o
K€ BpeMs pa3Iuuus B COOTHOLIIEHUH OCTAaTKOB KPYTIHOTO H MEJIKOTO POTaroro CKOTa MEXTy KOMILIEKCaMHU
(83% u 15% B xommnekce Nel, u 76% u 21% B xommtekce Ne2 — tabn. 7.6 u 7.10) yxe HEBO3MOKHO 00B-
ACHUTD YKa3aHHBIMH METOAHYECKUMH IpOMaxamMK. BripoueM OHH HE CTOJIb BEJIMKH M MX MOXHO OBLJIO OB
OoTHEeCTH K ouibkam onpeneneHni. Ho 3ToMy npensaTcTByIOT, BO-IIEPBBIX, IOCTOAHCTBO 3THX Pa3iH4Mid
BO BCEX KOHKPETHBIX BHIOOPKaX KOMIUIEKCOB M, BO-BTOPBIX, YBEPEHHOCTD B IIOYTH CTONPOLICHTHOM BBI-
IIEJICHHH KOCTEH MEIKOr0 pOoraTore CKoTa u3 o0uiei Macchl 0CTaTKOB. [IpHYMHEBI STHX OTIIHYHI MEXIY
KOMILTEKCAaMH MOTYT HMETh Pa3HYIO MOHOIVIEKY. 31ech BOZMOXKHa KaK pa3HHIla B 00beMax norpebnenvs
MSICa MEJIKOrO pOraToro CKoTa, Tak M HEKOoTopas cnelu¢uka pUTyaTbHOTO 3HaYEHHUs 3TOr0 BH/a CKOTa
JUtst oOUTaTened KOMILIEKCOB.
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Jpyrue pa3nnuns Mexay MaTepHanaMi 13 komiulekcoB NeNel 1 2, koTopbie He OTpajkeHbl B 001X
Tabnuiax, KacalTcs BUIOBOTO H aHATOMHYECKOTO COCTaBa OCTATKOB Psifia AMKUX )KMBOTHBIX. KocTH nocs
COCTABJIAIOT B KOJUVIEKUMH IOPHOro HEMHOTOYHC/IEHHY10, HO 3aMETHYIO 4acTh OT O611lero KoIn4ecTna
JMKHX )KUBOTHBIX — 8% (Tabn. 7.2). /IBE TpeTH U3 HUX COOTHOCATCSA HMEHHO C HAaIlIaCTOBaHHAMH cyOda-
3u1 B-1. Bonee Toro, nociaeaHue CKOHLIEHTPUPOBAHbI HCKIIIOYHTENBHO Ha NJIaBUIBHOM JIBOPE KOMIUIEKCA
Ne2 1 cocTaBIsUIM IpH 3TOM MOJIOBUHY OT YHCJIa BceX OOHAPY)XKEHHBIX 31€Ch KOCTei JUKHX KHBOTHBIX.
B marepuainax ke komiuiekca Nel octaTku nocs oTcyTcTBYIOT. KpaiiHe HeoObIYHBIM OKa3aoch H pac-
npenesieHHe KOCTEH JIOCH 0 31EMEHTaM CKeJleTa: NIpeiCTaBICHE! (PparMeHTHl POTOB M HCKJIIOYHTENIBHO
JUCTaIBHBIX YacTel koHeyHocTell. ConocraBlieHHE aHAaTOMHUYECKOH CTPYKTypHl Hanbosiee MHOTOYHCIIEH-
HBIX Ha [opHOM BHMIOB OMKMX JKMBOTHBIX [10KA3aJI0, YTO JIMILUB OCTAaTKH MEBEA ABIAIOTCA B OCHOBHOM
TaloKe AMCTAILHBIMHU YacTAMH KoHeyHocTel. Koctu muchl, 3aiina n 606pa, HanmpoTHB, BKIIIOYAIOT MOYTH
BCE dJIeMeHTHI ckenera (Tabn. 7.11). 3ameruM, yTo B MaTepuanax cyb¢assl B-1 H3 BOCBMH KOCTeH Men-
Bels LIECTh HAXOAWINCH TAKOKE Ha TEPPUTOPHH IIaBHIIBHOTO ABOpa KoMILiekca Ne2.

AHatoMuyeckHe Habophl kocteit nuckl, 606pa u 3afiia Ha [OpHOM COOTBETCTBYIOT NOMAJAHHIO
B CJIOH OCTaTKOB LEJIBIX TYLIEK 3THX )KMBOTHBIX. OTH BUABI K TOMY K€ ABIAIOTCA MHOTOYHCIICHHBIM
M JIOBOJIBHO IPOCTHIM OOBEKTOM MECTHOH 0XOThI. B npoTHBONONOKHOCTD UM crielMHKy o6HapyKeH-

TaGunua 7.11. PacnipeneneHne 0CTaTkOB JHKUX )KMBOTHBIX M0 YACTAM ckenera (packon 1)

Honn xocten (%%)
YacTu ckenera*

noch MeABeAbL nunca 606p 3anu
Por 4,3
Yepen 3.1 1,9 6,6
BepxHsas yenioctb 1.9 0.9 1,3
HwxHsaa yenocTb 6,2 47 2,6
3y6bl paspo3HeHHble 14,3 5,1 12,3 7.9
Mo3BoHKK 2,7 14,2 3,9
Pebpa 1,2 47 53
Jlonatka 1,6 6,6 13
Mneyesan 3.1 7,5 39
JlokTteBan 3,5 57 1,3
Nyyesasn 47 38 2,6
TaaoBble kKOCTU 1,6 57 3,9
beapeHHan 3.1 1,9 2,6
Bonbwan 6epuosan 4,3 7.5 10,5
KonenHan vaweyvka 0,9
MactHas 11 14,3 11,7 2,8 7.9
MmocHesan 13 8,6 14,8 57 6,6
MetanoauansHbie 13 22,9 15,6 3,8 13,2
Actparan + noguansHole 17 1,4 47 1,9 6,6
Martounan 1,9 1.9 3,9
CeaamoBuaHble 2,2 2,3
Meppas danaHra 19,6 14,3 3.1 2,8 7.9
Bropasn cpanaHra 13 57 1,6 1,9
TpeTbsn chanaHra 6,5 8,6 2,3 0.9
Bcero %% 100 100 100 100 100
KonuuectBo kocten 47 39 257 106 76

* IaTHHCKHE Ha3BaHHH KocTel cM. B Tabi. 7.16.
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Puc. 7.5. Iloogpecka u3 Kibika
menBensa (kB. 5331, cy6daza
B-3)

HBIX Ha MAMATHHKE OCTATKOB JIOCSA M MEABEIA HEBO3MOXHO OOBACHUTE
00BIYHOM OXOTHHYBEH NpakTHKOH. Benp 700bIYa TaKMX KPYIHBIX M HC-
KIIOYMTENIBHO PEAKUX B CTEIAX 3Bepeil TpeOyeT He TOIbKO CeHaTbHbBIX
HaBBIKOB, HO TaKxe 0co00# MOTHBALIMM H HEMAJIOTO BpeMeHu. Bpan mu
BCE 3TO NPUCYTCTBOBAJIO y NPO)eCCHOHANBHBIX N'OPHAKOB M METAILTYPrOB
Kaprasos, He MMEIOIIMX OTHOILEHHUA K Takoro poaa oxote. Kpome rtoro,
T€ KOCTH JIoceH 1 MeaBeneH, KoTopble 00HapykeHbl Ha ['opHOM, 110 CBO-
€My COCTaBy BechMa CIieLIMPUYHBI YIKE TIOTOMY, YTO IPOHCXOIAT U3 CO-
BEPILIEHHO HE MACHEIX OTAENOB Tylll. BMecTe ¢ TeM HanmoMHuM, 4To pora,
HACTHBIE U IUTIOCHEBEIE KOCTH JIOCS 0 HACTOSLLETO BPEMEHH ABNIAIOTCA
OOHHM M3 JYYIUHX MO KaYE€CTBY THIIOB CHIPbS [UIA KOCTAHBIX U3IEIHH.
Maruueckoe ke Ha3Ha4YeHue Jai 1 3yO0B MeBe 1 XOPOILIO H3BECTHO 110
3THOrpapUYECKUM UCTOYHHKAM, H HX HCIOJIb30BaHHE B Pa3HOIo poxa
pHTyanax NpaKTHKOBAJIOChH y HAPOJOB JIECHBIX PerHOHOB EBpa3uu enpa
JM He 1o HbiHemHero Bpemenu [Kynemsun 1972, Kynemsnn, Jlykuna
1977]. Bo3aMOxHO, 4TO MOZOOHYIO CMBICIIOBYIO Harpy3Ky HECJIH KOCTH
3THX )KMBOTHBIX TalkoKke ¥ Ha [opHOM. DTO NpeAnonoxeHne MOXKHO MOA-
KPENHUTh TeM, YTO Ha ()parMeHTax pOroB JIOCA 3aMETHBI ABHBIE CJIEHb]
006paboTKH, a CTMHCTBEHHAsA HaX0Ka KJIbIKa MeBes B CI0AX CyOda3sl
B-3 npencrasisier coboit moasecky (puc. 7.5). Octarku MeaBeAs U 10Cs
Ha 'opHOM, ckopee Bcero, oTpakaii CyLIECTBOBaHHE TECHBIX CBA3EH
Mexcay obutarensmu Kapranos v HaceneHneM Gosiee CeBEPHBIX JIECHBIX

pafioHoB Ypana (Beab K 3TOMY )K€ BEIBOAY MPHBOIAT HAC X HAXOAKH KapraTMHCKOI pyasl, K IPUMEpY, Ha
noceneHusx 6poH30BOro Beka 6acceiiHa benoit).

7.2.4. Ocreonaornyeckue Bbidopku cy6gasn B-2

Ocreonoru4yeckue Matepuanbl JaHHOU CyO¢a3pl Ha [OpHOM HaWMeHee BBIpa3sUTENbHBI KakK M0
KOJIMYECTBY, TaK U IO KOHKPETHBIM XapaktepuctukaM. Obime napamMeTpbl 3T0H BEIOOPKH BO MHOTOM
TIOBTOPSIOT OLICHKH, MOy4eHHBIe U1 cyOdasel B-1 (Tabmn. 7.12 n 7.13). OgHako 3T0 KacaeTcs He TOIbKO
COBOKYTIHOM XapaKTEpHCTHKH, HO U IPOABIAETCA B TOM, YTO MaTtepHaisl U3 cios cybdasel B-2, pac-
HoJIOXKeHHbIe Hax KoMIuiekcaMu NeNel w 2 moka3piBaloT Haubouplee CXOACTBO C BBIOOPKaMH COOTBET-

Ta6auna 7.12. OCHOBHEIE XapaKTEPUCTHKH OCTEOIOrHYECKMX MaTtepuanoBs cy6dasnl B-2.

Kon-Bo UnHpexc pas- SO SOTINGE Hdons onpegenu-
O6BexTb! 5 cnenamm o6pabotku < 7o
KocTeM | ApobGneHHOCTH Mbix kocten (%)
u ux gons (%)
Hag xomnnexkcom Ne1
Mnardcopma c ovaramm 1,2 305 101,7 8,2
AAma 3 2300 95,8 5 0,2 10,9
Ama 16 19800 136,6 10 0,1 4,6
Ama 16-a 1390 126,4 11
Ama 33-a 950 135,7 4 0.4 10,2
HKunvwe 26 12330 99,4 116 0,9 15
Crioii BHe COOpy»eHuUi 100445 103,7 167 0,2 13,3
Bcero 137520 107,2 302 0,2 13,8
Han koMnnekcom Ne2
Bcero 15170 103,2 279 1,8 15,2
Bcero no cy6dpase B-2 152 690 106,8 581 0,4 12,4
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Tabauna 7.13. Bunosas cTpykTypa OCTaTKOB JOMAILIHUX JKUBOTHBIX cyOda3nl B-2.

Yucno Aonn koctel | Cpeau HuX RONA oTAGNBLHLIX BUAOB (%)
O6bethbl onpenennumbIx DOMALWHKUX
xocTen #uBoTHbIX (%) | KPC | MPC | llowaak | CBuHbA | Cobaka
Hag komnnexcom Ned
MNnatdopma c ovaramm 1,2 25 100 92 8
Ama 3 250 100 86,4 12 1,6
Ama 16 913 100 83 16 1
Ama 16-a 163 100 85 13,7 0,7 07
Ama 33-a 97 100 835 | 11,3 52
Xunuuwe 26 1851 99,8 76 | 21,6 1,5 0,9
Cnow BHe COOpYXeHuiA 13408 99,8 80,7 | 17,5 1,6 0,2
Bcero 16697 99,9 83 15,3 1,6 0.1
Hag xomnnexkcom Ne2
Bcero 2303 99,9 74,2 | 245 0,8 0,2 0,3
Bcero no cy6dgaze B-2 19000 99,8 79,7 | 18,5 1,5 0,3 0,04

CTBYIOIIEro KoMIuIekca. Tak, cTeneHb pa3apo6IeHHOCTH OCTaTKOB M3 BBIOOpKH naHHO#H cy6da3sl Hafg
KoMIulekcoM Ne2 HecKkoIbKO MeHbllIe, a 10/ OCTaTKOB CO cleaaMH 06paboTku Gonbliie, 4eM B KOJLIEKLIMH
HaJ koMIuiekcoM Nel. 3anosTHeHHEe HEMHOTOYUCIEHHBIX AM cyOda3bl B-2 Hall NepBbIM KOMILIEKCOM IO
PANY XapaKTEepUCTHK HaIllOMHHAeT 3aroJiHeHHE IOANONBHBIX M JKHIIOTO OTceKa (CHIIbHas pa3apobneH-
HOCTb OCTAaTKOB )KHBOTHBIX, OTCYTCTBHE KocTeH cobak H TUKHX )KHBOTHBIX) Bonee Toro, aBe kocTH nocs
B Marepuaniax cy6dassl B-2 nponcxoast u3 BHIGOPKH OCTaTKOB, COOpaHHBIX B KBapaTaX Hal KOMILIEKCOM
Ne2. Cnenrl HamepeHHOTO pa3apobiaeHus kocTeil Ha 3ToH cyOdase MOJHOCTHIO0 AHATOTHYHbI OLTHCAHHBIM
BbILIE JUIA 6oee paHHUX MaTepHaioB. Bcee 3T0 yka3biBaeT Ha HETIPEPHIBHOCTD M IPEEMCTBEHHOCTH Tpa-
JHIUHA UCTONBb30BaHMs JKUBOTHBIX M HX KOCTEH Ha [OpHOM.

7.2.5. Octeonoruyeckue Boi6opku cy6dasn B-3

B orHomeHnn Gorareiiux omioxeHuid cyd¢assl B-3 ObUIM A0OKa3aHBI, BO-NIEPBLIX, HX COMpS-
KEHHOCTB ¢ 6os1ee paHHHMH HaIUIaCTOBaHUAMH cyOda3bl B-2 1 no npeumyiectsy B-1; Bo-BTOPEBIX, HX
HHTEPIPETALUA B KaUeCTBE CBAJIKH OTXOA0B N'OPHO-METAJLTYPrHUECKOil AEATETBHOCTH XKHTENIEH OCHOB-
HEIX KOMILIEKCOB YKa3aHHBIX CyOda3, 1 B-TPeThbHX, NlepeMEILEHHe BCEX ITUX OTPOMHBIX Macc Mycopa
B 3a0pollEeHHbIE KOTI0BaHEI BO BPEMA OKOHYATENBHOro Ucxoa obutareneit [OpHOro ¢ )KHIIOTO X0IMa
[Kapransi I1, rn.6, pasaen 6.3, c. 123-124].

Ocratky KocTel )KHBOTHBIX M3 HaracroBaHuid cy6¢dasst B-3 cocTaBnAI0T caMyto 3HaYUTENbHYIO
4aCTk OCTEONOTHYECKOM Ko/LIeKIHH noceneHus I'opueiit. Pacnipenenenue kocted pa3sHbix BUAOB B Ha-
ILUTIacTOBaHUAX CyOdasbl B-3 nopasutenbHO paBHOMEPHO — CXOAHBIE ITO BCEM NapaMeTpaM BbIOOpKH 00Ha-
PYXKHBAIOTCA B J1I060M M3 €€ cnoeB. Bmecte ¢ TeM, X014 911 6BITOBBIE OTOPOCH H HMEIOT MHHUMAJIBHYIO
IULA TIoCENeHUs pa3apobneHHocTs (Tabn. 7.1, 7.14), oHa Bce e B Ba-TPH pa3a NPEBILIAET THIHYHYIO
KyXOHHY!0. B 3THX € MaTepranax o6Hapy»eHO 3Ha4YHTENbHOE KOJTMYECTBO KOCTAHBIX H3EIHIA, a TaKOKe
MHOTOYHCIIEHHAs CEPUS CTEPXKHEH — KNTHHBEB M3 MeTanoAHaIbHbIX KocTeit. Ciiep! BTOpHYHOTO ApOo6IeHNS
OCTaTKOB (PUKCHPYIOTCS C TOH )K€ YaCTOTOM, YTO U AJ1s1 BLIOOPOK M3 00LEKTOB CAaKPAILHOTO Ha3HaYEHHS.
Ha raxux dparmentax o6HapyeHbI Takke HeGONbILHE OTBEPCTHA HCKIHOYHUTENBHO KBaAPaTHOM (POPMBI,
OCTABIINECA OT OAMHOYHBIX, OYCHb MOLIHEIX YIAPOB METAUIHYECKHMHU OPYAHSAMH THNa NPOoOOHHUKOB
(puc.7.6). Y TobKO Ha HEKOTOPBHIX OCTAaTKAaX MEJIKOTO POraToOro CKOTa BbIAIBJIEHBI CleAbl, I0-BUIMMOMY,
OT OOBIYHOMN KyXOHHOH pa3/eNkH Tyll. Buosas jke CTpyKTypa U COOTHOLIEHHE OTAEIbHBIX BUIOB J0-
CTaTO4YHO O/IM3KH K COOTBETCTBYHOLMM [TapaMeTpaM BEIGOPOK U3 NPEALIECTBYIONIMX CTPAaTHIpadHueCcKuX
ropu3oHToB (Tabn. 7.2, 7.15).
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Ta6amuua 7.14. OcHOBHEIE XapaKTEPHCTHKH OCTEOIOTHYECKNX MaTepHanoB cyGgaser B-3 (packom 1)

O6BeKThI Kon-a? WUnaexc pa3apo- | YUucno octaTkos co cnegamu | fons onpenenu-
KoCTen OneHHoCcTH 06pa6orku u ux gonn (%) Mbix KocTen (%5)
Cnown 1-6 wrbikoB 1511835 88,6 16697 1,1 14,3
Ama 6 1940 51,1 14 0,7 8
fAima 14 1200 1714 2 0,2 99
Ama 22 490 163,3 12,9
fAAma 33 1760 176 1 0,06 9,8
AAma 87 1480 89,7 35 24 20,3
Aima 87-6 20 100 40
fAima 90-a 3090 85,8 93 3 15,2
Bcero 1521 815 88,6 16 842 1.1 14,3

Tabauua 7.15. Bunosas cTpyKTypa OCTaTKOB AOMAILIHUX KUBOTHBIX cy6dasni B-3 (packon 1)

Ot Uncno onpege- | flona kocTei aomaw- | Cpeau HUX AONA oTAeNEHEIX BUAOB (% %)
NUMBIX KOCTEW | HUX XMBOTHbIX (%%) | KPC | MPC | flowaab | CBuHLA | Cobaka
Cnou 1-6 WTbIKOB 216912 99,8 81,4 | 16,1 2,2 0,3 0,04
fima 6 156 99,4 955 | 3,9 0,6
fima 14 19 92,4 90,9 | 8.2 0,9
fima 22 63 100 873 | 7,9 48
fima 33 172 100 76,2 | 22,7 1,2
fima 87 300 100 61,7 | 36,7 1,7
fima B7-6 8 100 62,5 | 25 12,5
fima 90-a 470 100 81,9 | 16,8 1,3
Bcero 218200 99,8 81,4 | 161 2,2 0,3 0,04

KocTtHrie MaTepuansl cyOdassl B-3 Takxke NoATBEPKJAIOT THNOTE3Y O IPOUCXOMACHHH H HAKO-
TUICHHMHU BCEX 3TUX OTXOJ0B B 6onee paHHHUe nepuoasl ¢assl B. [Ipexae Bcero, B Be1bopkax cy6dassl B-1
H B-3 HaliieHBI CTHIKYIOLIHMECS (parMeHThI ABYX MACTHBIX KOCTEH KPYITHOroO poraroro ckora. Cpeau ko-
cTelt s1ocs, 0OHapYXEHHBIX B Hal1acToBaHUAX cyOda3sl B-3, 06HapyxeH 3nupu3 60KOBOro METANOAMS,

KOTOpBIH CTBIKyeTCs C ()parMEHTOM
13 Matepuanos cy6pasel B-2. Kpome
TOro, BCE TH OCTAaTKH JIOCA BMe-
CT€ C KOCTAMH JaHHOTO BHAA U3
cy6daizer B-1 — 46 dparmenToB
— 006pa3yIoT MOUTH I10JHbIE HAOOpHI
JUCTaNbHBIX YacTed TOJBKO Tpex
NEpPeIHUX M OJHOW 3aJHEeH KOHEY-
HOCTEH OT Tpex B3pPOCIBIX 0COOEH.
Hanee, Ha ypoBHE NATOrO MITHI-
Ka OBLIM HaHAEHB! IBE KOCTH CO-
6axu — JyyeBas U IACTHasA, KOTOPBIE

Puc. 7.6. KsagparHsie npoGOHHEI-OT-
BEPCTHA Ha KOCTAX JOMAILHHX HBOT-
Hbix U3 ['opHoro
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JIOCTOBEPHO IPOUCXOAT OT CKeJieTa KOOeis, OCTaTKH KOTOPOTO HMEJIHCE B AiMe Ne93-a kommuekca Ne2.
U HakoHel, pasHooGpa3ue BUOOBOIO COCTaBa JUKHUX )XHUBOTHBIX cy6dassl B-3 noury HASHTHYHO MaTe-
pHuanam cy6ga3sel B-1, xoTa eqMHHYHBIE KOCTH 6apcyKa, BHIAPEI H KPYITHOTO IICOBOTO ([TO-BUAMMOMY,
BOJIKa) BCTPEYEHBI TOMBKO B CAMBIX BEPXHUX HAIJIACTOBAHUA MaMATHHKA.

BaxHO OTMETHTH, 4TO O0LIHE XapaKTEPUCTHKH KPYIHEHIIeH BEIOOPKH KOCTHBIX MaT€pPHAIIOB H3
nepeMeILeHHOM CBankH ¢a3sl B MOKa3bIBalOT CYIIECTBEHHBIE OTIMYMA TOH KOJUIEKIMH OT OOBIYHBIX
IHILEBBIX 0TOpOCOB, 06HapYXKMBAaEMBIX Ha IPYTHX MOCEIEHMAX M0XH 6POH3BI. DTO 03HAYAET, YTO JANKE
NepBUYHAA KyXOHHasA pa3jelika TYII HBOTHBIX Yy xureneid TopHoro Gpu1a oTAronteHa Marud4ecKUMH
obpsAnaMu, B NpoLiecce KOTOPHIX pa3Hble 3MEMEHTHI CKeJleTa CIELHANIbHO MOArOTaBIHBAINCH WIH UIA
JajbHERIIEro HX UCTIOIB30BaHHA B PUTYaIbHBIX M )KEPTBEHHBIX KOMIUIEKCAX, WIH XKe U1 H3TOTOBJICHHA
U3 HUX OpyAMi M ApYTHX nmpeaMeroB. Ha nocesieHHH 1o cymiecTBy OTCYTCTBOBAIH KyXOHHBIE OTOPOCHI
B TPaJMLIMOHHOM M MPUBLIYHOM JJIA HAC MOHMMaHHH.

7.2.6. OcTeonornyecKne MaTepHaIbl IBYX OCHOBHBIX ITANOB CYLIECTBOBAHHA MOCETEHHSA

CpaBHeHHe 6a30BbIX XapaKTEpUCTHUK BbIOOPOK KOCTHBIX OCT2TKOB ABYX OCHOBHBIX XpOHOJIOTHYe-
CKHX [IEPHOJIOB CyIIECTBOBaHMA NoceneHus [opHbIii — ¢a3 A u B — moka3bIBaeT X HECOMHEHHOE CXOICTBO
MEXARy cob0#t, HECMOTPs Ha ABHbIE pa3nInyua B o6beMax coOpaHHBIX MaTepHanos (Tabun. 7.1, 7.2). OHo
HPOABHIIOCH B 3HAYMUTENBHOM pa3apo6IEHHOCTH KOCTel, B OJMHAKOBOM BHIOBOM COCTaBE H COOTHOILICHHH
Haubo/ee MHOTOYHCIIEHHBIX BMIOB 3a0HThIX )HBOTHBIX. OrpOMHBIM OKa3aJ10Ch M KOJIMYECTBO H3ACIHIA H3
KOCTH, ¥ pparMeHTOB co ciienaMu o6paborky. UpessbiuaitHo BEIpa3UTENIbHBI M TOKA3aTeNH PUTYaIbHOIO
MCIONb30BAHUA KOCTEH XUBOTHBIX. Bece 3TO CBHAETENBCTBYET O NPHHLUMMHANBHO CXOJHOM OTHOIUIECHHH
K KMBOTHBIM — HE TOJIBKO KaK [JITaBHOMY ITMLIEBOMY PECYpPCY, HO U KaK 00bEKTY CIOXKHBIX MAarH4ECKUX
IEeHCTBHIH — Ha NPOTSHYKEHUH BCETO BPEMEHH (PYHKLIMOHUPOBAHHUA NOCENIKA.

HmetoTca, BpoueM, H HEKOTOpEIE OTIHYMA. TaK, KOCTH AUKHX JKHBOTHBIX CKOHLIEHTPHPOBaHBI
B HarulacToBaHmsX ¢a3bl B, Torna kak B BeiGopkax ¢a3sl 4 OHHM IIPaKTHYECKU OTCYTCTBYIOT. UciumroueHue
COCTABJAIOT HAXOJKH BOCBMH KOCTEH JHKMX JKHBOTHBIX B 3allOJTHEHHH TPeX >KWIHILI paHHe# ¢a3bl, Ans
KOTOPBIX HEIb3 OTPHLIATh BO3MOXHOCTD MONAJaHHE B PAHHHE KOTJIOBaHbI U3 BBIILIEIEHKAILMX CIOEB, — BEAb
NEpEILUIaHNPOBKA PaHHUX NOCTPOEK M 3a0yToBKa AIM OCYIECTBIAUIACH Y)ke N'OPHAKaMH Ha ¢ase B. Jlanee,
pHTYyalbHbIE 3aXOPOHEHHA cobak 06HapyHBAKOTCA, INTaBHBIM 00pa3oM, B c10sX paHHe# ¢a3bl A (morpebe-
HHe B xumile Nel3-a ¥ CkOIUIEHHE B HYKHEH YacTH 3achiny xKuiHina Ne46), Torna Kak B HaIUTACTOBAHHAX
¢asbl B Ton1bKO B 0IHOM 0OBEKTE — CaKPaIbHOM IUTONBHE — OBLIHM 3a(PUKCHPOBAHBI OCTATKM 3aXOPOHEHHA
1IeHKOB. Pa3po3HeHHBIe e KocTh cobak Bpoze 6bl KOHLIEHTPHPYIOTCA B cnosix ¢asst B. B To sxe Bpems
LIETIOCTHOCTb M HEKOTOPbIe MOPGOJIOrHYECKHE AETAH 3THX pa3pO3HEHHbBIX KOCTEH MO3BOIMIN OTHECTH HX
K IOCTOBEPHO 3a()MKCHPOBAHHEIM ITOYTH IOJIHBIM CKeJleTaM cobak, kKak Halpumep, 4acTHYHO B siMe Ne93-
a M — B HaruacToBaHuAx cy6dasel B-3. B uenom mons paspo3HeHHbIXx kocTel cobak BO Bceil KOLIEKLMH
T'opHOro MH3epHa (coTas 4oNIs MPOLIEHTA), pPABHO KAK HUYTOXHO M aOCOMIOTHOE HX YUCIIO (OKOJIO COTHH).
Bce oHM cOCTaB/IAIOT OCHOBHBIE OT/ENBI CKENIETOB JIMIIb YEThIPEX-NATH B3pOCIbIX 0cobei. B Mx uucio He
BXOIAT OCTaTKH cobak — kobeneit u3 morpebenns B xcunuie Nel3-a v M3 3aceIny KWiKma Ne46 panHei
(a3l 4, ckeneThl EHKOB U3 CaKPaJIbHO# IUTONMbHHU M KOCTH KoOena u3 smbl Ne93-a ¢pasnl B. ITomyuaercs,
4TO O6lLIEe YHCII0 B3POCIBIX COOAK, OT KOTOPBIX MPOMCXOAAT KOCTH 3TOr0 BHAA M3 BCEX CJI0EB NaMATHHKA,
KpafHe HEBEJIMKO — BCET0 ceMb WM BoceMb. [IpuMedarensHo, 4To Bee 3aHKCHpOBaHHEIE (BKTIOYas LIECH-
KOB B LITONBHE) U BEPOATHBIE NorpebeHus cobak Tak Wi HHa4e CBA3aHHKI ¢ puHANOM ¢asbl A, a Tarke
C CaMbIMH HaYaJIbHBIMH AEACTBUAMM 10 YCTPOHCTBY JKHIIMIIHO-TPOM3BOACTBEHHBIX KOMIUTEKCOB (a3bl B.

TaxuM 06pa3oM, 1OCTOBEPHO OT/ENbHbIE Pa3pO3HEHHBIE KOCTH CO6aK B KYIBTYPHBIX ci10six [opHOro
He o6HapyXeHBI, a Bce OCTaTKH 3TOr0 BHAA B TOH WJIH MHOH Mepe CBA3aHbI C PUTYAJIBHOM MPaKTHUKOM.
IpennoxeHHy0 HHTEPNPETALNIO OTYACTH MOATBEPHKAAET MOJHOE OTCYTCTBHE Ha BCEX KOCTAX OCTallb-
HBIX XHBOTHBIX B M3y4YacMBIX MaTepHallax CJI€JOB NOrPhI30B UX CO6aKaMH, YTO BO3MOXHO TOJIBKO
B TOM ClIy4ae, eciiH cobaxu He COAep)KaINCh HM Ha CaMOM NOCENIEHHH, HU B Omikaiiiueit oxpyre. Paxr
OTCYTCTBHUSA TAKHX CJIE€AOB OIATH XKE CBHIETEIbCTBYET O HECTAHJAPTHOCTH BCEil 0CTeoIOrHyeckoi ko-
nexiuu F'opHoroO.
27—701
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7.3. XXnBoTHbIE B puTyanbHbIX koMmnnekcax MlopHoro

O61He xapaKTEpHCTHKH OCTEOJI0IMYECKUX MaTepHasioB [opHOro U MX HCKITIOYNTENBHEIE OCOOEH-
HOCTH NPAMO YKa3bIBaKOT, YTO HE TOJBKO JKHBOTHBIE, HO TAK)KE X KOCTH CTAHOBUIHMCH yHaCTHHKaMH
1 00BEKTaMM PUTYTBHO—Marn4eckoi c¢epsl )KU3HH FOPHAKOB H MeTaLTYproB. OTpa)keHHeM 3TOTro ABH-
J1ach OHOTHITHAA pa3apoONeHHOCTD KOCTEH, 6ecUNCIeHHBIM ()parMeHTaM KOTOPbIX 3a4aCTyr0 HAMEPEHHO
TIPUAABaIH CXOOHBIE pa3Mepbl. bonee Toro, Bce 0OHapyXeHHBIE 1 OTHOCHTEJIBHO HEMHOTOYHC/ICHHbIE
3[ieCh LeNble KOCTH ¥ KPyNHbIe parMEHTHI — HXKHHE 4EIIOCTH, JIONATKH M acTparaibl — UMEIOT ABHBIC
cllelibl UX MCIIONBb30BAaHHSA B PUTYalIbHBIX LEJAX.

Ha nocenennn I'opHBIA npy pHTyanbHO-Marm4eckux obpsaax MCMONb30BAINCE BCE BHIBI J0-
MaIlHKUX XHUBOTHBIX. IIpH 3TOM Ha mepenHu# NnaH, 6e3ycIOBHO, BBICTYNAN KPYNHBIA POraThiif CKOT.
6 3TOM roBOPAT M 3aXOPOHEHHA LENBIX TYLIEK TENAT, U CKOIUICHUA Pa3pO3HEHHLIX KOCTHBIX OCTaTKOB
B 3aNOJTHEHHH XHWIIHI ¥ JKEPTBEHHBIX M B BHJIE IJIOTHO YJIOXKEHHBIX, 3apaHee OYMLIEHHLIX OT Msca
M MEJIKO pa3apobIIEHHBIX KOCTEH MHOTHX 0co0€ei, 1, HAaKOHEll, OTAEbHbIE (aKTHUECKN HEUCKAXKCHHEIC
nocneaylouei o6padborkoit KocTH.

UpesBbivaiiHo MH000NBITHRIN (akT: Ha [opHOM He 00HapykeHO HH ogHoro (!) Lemoro Yepena Kpyn-
HOIO POTaToro CKOTa, TOAa KaK Ha APYTHX IMOCENEHMAX JIOXHU No3aHer 6poH3sl (HanpuMep, besbiMeHHOe-

Tabanna 7.16. AHaToMH4eCKas CTPYKTypa OCTaTKOB JOMALIHHUX KONLITHBIX (packon 1)

AnemeHTLI ckenerta Kg;r;u:':ztp(e/:)a- T:3K2:027;' Nowaaw (%) | CeuHLA (%)
Por Corn 0,002 0,1
Yepen Cranium 1,8 2,7 4,2 58
BepxHss yeniocTb Max 3,2 2,4 1 34
HwxHAR YyenocTb Mnd 49 6,8 3 8
3y6hl Dentes 14 55 15,1 8,2
Mo3BOHKM Vert 3.1 8,3 1,5 4
Pebpa Costa 57 10,1 24 2
Ilonartka Sc 3,5 4,3 5 6,5
MneyeBan KoCTb H 2 8,5 4 55
NokTesan U 2,7 1,8 1,8 4,2
Nyyepan R 29 54 2,9 44
Tasopasn Pelv 1,2 2,2 37 1,7
BenpeHHasn F 1,8 3.4 5.1 3,2
Bonblwasn 6epuosan T 21 6,5 3,3 4,5
KoneHHas 4aluedka Patella 0,5 1,4 0,6 0,5
MacTHan kocTb Mtc 2,8 3 28 3.2
NniocHesasn Mtt 26 44 3.2 2,5
MeTtanoguanbHbie KOCTH Mtpod 4,1 5.1 5,7 6,8
':;Tqa:;a; o ocTH Talus+pod 84 4,7 5.2 1,6
MaTtouyHan Calc 4,2 1,7 2 1,4
CesamoBugHas sesam 38 0,1 3.1
MepBean cdanaHra Ph.d.l 10 5 9,6 8,4
Bropan danaHra Ph.d.ll 8,3 41 8,3 7.8
KonbiTHas ¢anaHra Ph.d.lll 6,4 2,5 6.5 6,4
Donn B %% 100 100 100 100
KonuvectBo KoCcTei 255158 53435 6482 948
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Puc. 7.7. ®dparMeHT yepena KpynHoro poraroro CkOTa ¢ rpaHuieH OKpPYIVIOro IpojoMa — MpOoeKIHA A, a TaloKe
HOCMEPTHO#H TPELINHOM Ha 3aTBUIOYHOM KOCTH — npoekuns B (k8. 5433, cy6dasa B-3)

I1 8 Ilpua3zoene [[op6or, Mumoxon 1999]) nu6o B KynsToBEIX HeHTpax (Apkaum B 3aypaise [KocHHIeB
2000]) uenble yepena KOPOB U OBIKOB ABIAIOTCA HEMPEMEHHOW METANbIO PUTYalbHBIX OOBEKTOB.
Ha T'opHoM Haubosee MOMHO COXPAaHMBIIMMHCA YaCTAMH OCEBOTO 4epena OKa3alucCh JHIIb BEPXHHE
YENIOCTH, KOTOPbIE Yallle BCEro HapAIy C HHKHHMH YENTFOCTAMM 3JIETATN B CaAMbIX BHIPA3HUTENBHBIX PUTY-
aNBHBIX KOMIUIEKCaX (CM. BhIe onucanue sMbl Ne4 1 u Tabn. 7.16). HeMHOrOYHCIEHHBIE COXPaHUBILHECH
37eCh OCTaTKX MO3roBOH KOPOOKH HECYT, KaK MPaBHJIO, Cleabl pa3apobieHns J0OHBIX KOCTEH TKeIbIMH
TynbIMH (KaMEHHBIMH) opyausaMn. Crioco6 oryuienus OpIKOB npH 3a60€ ynapaMu MacCHBHOIO OpyAus
1o 16y MeXy IJ1a3 XOPOIIO H3BECTEH HE TOJBKO MO ATHOrpapHYECKHM HCTOYHHUKAM, HO TaKoke Hallel
OTpaXkeHHE U B apXEOJIOrHIECKHX MaTepraiax. Ciel ono6HOro poaa ynapoB GHKCHPYIOTCA Ha OCTaTKax
JO6GHBIX KOCTEH KPYITHOTO POTaTOro CKOTa B OCTEOJIOTHYECKMX MAaTepHalaX MHOTHX Pa3HOBPEMEHHBIX
namatHUKoB. Ha ¢parmeHTe yepena koMonoi ocobu kpynHoro poraroro ckota u3 ['opHoro (puc. 7.7)
XOPOILIO BUAHBI IPAHULIBI OKPYIJIOrO 3HAYUTENIBHBIX Pa3MEPOB OTBEPCTHSA, IPOOHTOrO Ha TOGHOMH KOCTH,
Y pacxoIsyecs TPEUIHHBI THITWIHOH KOMIPECCHOHHOM AedopMaiiu
3aTBUIOYHOH KOCTH, BOSHUKAIOIIUE IPU CHIBHBIX yIapax TONBKO Ha
cBexel CbIpoi KOCTHOM TKaHH. J{/1d cpaBHEHHA MbI IPUBOAMM Yepen
KOMOJIOH KOpOBBI C aHAJIOTHYHBEIMH, HO Oojiee cnaObIMHU clieaaMu
Oy LIEHHS JKHBOTHOTO M3 MOCENECHUA ApTe3naH pybexa uin Haua-
na I Teic. H.3. B CeBepo-BocTouHoM Kpeimy (puc. 7.8).
KonnyecTBo HCNONb30BaHHBIX B PUTYaJlaX )KHUBOTHBIX GBLIO
OTPOMHBIM, Ha YTO C OYEBHIHOCTBIO YKA3bIBAECT IMTAHTCKUN 00bEM
H3y4YaeMO# OCTEOJIOTHYECKOi KOJUIEKUUH: YUCIO 3a0MThIX 0coOeit
HCYHMCIIOCH AECATKAMM ThICAY. YMEPILIBICHHE KEPTBEHHBIX JKHBOT-
HBIX, I0-BHINMOMY, JO/DKHO GBLI0 OBITh MACCOBBIM H CONPAKEHHBIM
€ KaKHM-TO Y€TKO 0003HaYE€HHBIM BPEMEHEM roJ1a, 00y CI0BICHHBIM

Puc. 7.8. OparMeHT Yepena KpynHOro poraroro CKoTa co cieiaMH yaapa
o no6HoM kocTH (ApTe3naH — nocenexnune pydexa win Hadana [ Teic. H.3.
B CeBepo-BoctouyHoM Kprimy)

27
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PHUTMOM ITpOdeCCHOHATBHON AeATENbHOCTH rOpHAKOB. HHaue roBops, 3T0 MOITIO MPOUCXOANTB, CKOpee
BCETO, JIWIIb B OTHOCHTENBHO TEILUIOE BpeMs IoJia, Ha YTO YKa3blBaeT psJ OOCTOATENBCTB: BO-NIEPBBIX,
0C0OEHHOCTH BO3PaCTHOH CTPYKTYPHI 3a6HTOr0 KpYITHOTO poraToro ckota (cM. nofipoOHee HHKe B pa3-
nene 7.4), BO-BTOPBIX, 0€3yClOBHO 3TOT CKOT He 6bUT MECTHBIM, HO MPUIOHAJICA CIOAa M3JaJieKa B 0OOMeH
Ha KapraJInHCKY10 pyAy, B-TPETbHUX, MaCCOBbIE NIEPETOHBI CKOTa 3MMOM B YCIIOBHAX INyGOKOr0 CHEXHOTO
nokpoBa Ha Kaprajiax 65U1H Mano peajbHbIMH.

Bo3pacTHele paMKH 3a0HTHIX )KMBOTHBIX OKa3aJIUCh BECbMa 3HAaYHTEIBHBIMH — OT 3MOPHOHOB
IO O4YEHb CTaphIX 0cobeif, XOTA OCHOBHAA 4acTh KOPOB M ObIKOB XapaKTepH30Bajach (paKTHUECKH Of-
HHM M TEM XK€ BO3PacToM — OKOJIO Tpex JieT. O6HapyxeHHe MHOTOYHCIIEHHBIX Pa3pO3HEHHbIX OCTATKOB
3MOPHOHOB BO BCEX HAIUIACTOBAHMAX KyJIBTYPHOTO CJIOS [TOCEICHHUSA TAIOKE MOOYEPKHBAET PUTYaIbHBIH
xapaxTep MarepuaroB. HecoMHeHHO, 4To 6epeMeHHBIe KOPOBBI MPEACTABIAIOT 0CO6YI0 LIEHHOCTh Ul
CKOTOBOJI2, H MX HaMepEeHHOE YMEPILBICHHE MOITIO OCYLIECTBIATHCA TONBKO KaK KEPTBEHHBIH aKT.

BTopbIM N0 3HaYUMOCTH PUTYaIbHBIM )KHBOTHBIM ObLT HECOMHEHHO MEJIKHI pOraThblii CKOT — OBLIbI
H KO3bl. 3aXOPOHEHHS 3THX XKHUBOTHBIX He 0OHapyKeHbl, HO OTAEIBHBIE HX KOCTH — aCTparaisl, HHKHHE
4eJIOCTH, JIONATKH U (ParMeHTEl YEPETIOB — HAXOOWIHCH B 3aIIOJTHEHHH AM, XKML U JPYTHX 00BEKTOB
H, OYEBHIHO, HECITH CAaKPAIBHYHO CMBICJIOBYIO Harpy3Ky.

Hcnonp3oBaHue B aHAJIOTHYHOM KaY€CTBE OTAENbHEIX YacTEeH TyIll JTOIAaN U CBUHBM WIHM MX KOCTEH
¢duxcupyercsa Ha [OpHOM 1OCTaTO4HO PeAKo. MOXHO OTMETHTB TOJIBKO BEPOATHOE 3aXOPOHEHHE TOPOCAT
B AMe Ne7 1 HaXoIKH HEMHOTOYHC/IEHHBIX OTAENBHBIX KOCTEH SMOPHOHOB JIOMIAAH KaK B XHIHILAX (as3nl
A, Tak ¥ B HaracToBaHUAX ¢a3nl B, pUTyanbHbIH KOHTEKCT KOTOPBIX OYEBHJIEH.

BaxHEIM |, CYIs IO BCEMY, HCITIOUMTENBHO PUTYaIbHBIM JXKHBOTHBIM Y xuteneid ['opHoro Obuta
cobaka. Ha 310 mpsMO yKa3bIBaloT 3apUKCHPOBaHHEIE MOrpebeHMsA B3POCIIOro KOO U LEHKOB, 3 TAKXKe
YaCTHYHO COCTaBJIEHHEBIE CKEJIETHI IECTH-CEMH c06aK, BEpPOATHO, U3 pa3pylueHHBIX norpeGennii. Ilpu
3TOM 0c000€ 3HauYeHNe CIEAYET IPHIABATL OTCYTCTBHIO Ha KOCTAX BCEX MHBIX XKMBOTHBIX, 3a0HTHIX Ha
TopHOM, ciieoB morpui3oB co6akamMu. Beaw naHHbIA Npu3Hak — co6ausK NOrphI3bl HA KOCTAX, ABIAETCA
THIIUYHBIM U1 OYKBaJIBHO BCEX H3YUEHHBIX OCTEOIOIMYECKUX KOJUIEKIIMHA, CBA3aHHEIX C NOCENEHHUAMH,
rae cobaka Xuiia psAIoM C HENOBEKOM M ciyxxuia eMy. [TosToMy MOXKHO npeanonarath, YTo B KayecTBe
HOCTOAHHO OOMTABLIMX Ha NOceneHNH [OpHEIi TOMAIHHX KHBOTHEIX CO0aKH OTCYTCTBOBaIH. BoamMoXHO,
4YTO HEOOXOAMMBIE U1 PHTYaOB 0COGM 3THX YETBEPOHOTHX FOPHAKH M METALTYPrH MOAYYaIH TTyTeM
o0MeHa U3BHE, BEPHEE BCETO — OT COCENEN-CKOTOBOJOB.

Takum 00pa3oM, HanpalWBaeTCA BBIBOJ, YTO OOHMM U3 HanboJiee CylecTBEHHbIX $HaKTOpoB, 00-
YCJIOBHMBIIHX NOCTOSHHYIO H HETIPEMEHHY1O0 IIPAKTHKY LI ICHANPaBIEHHOTO po6IeHHA KOCTHBIX OCTAaTKOB
JKHBOTHBIX Ha moceneHuu [opHEIi, ABWIOCH MaciiTabHOE HCIIOIB30BaHUE P pa3HOOOPa3HBIX pUTyaax
HMEHHO KOCTEH.

7.4. NonoBo3pacTHble U Mopdonormyeckne ocobeHHocTn
AOMAWHUX UBOTHbIX

K coxanennio, 1 H3y4aeMoH KOUIEKLHH 3Ta HHpOpMaLMA OKa3anach CHIBHO HCKaXKEHHOIA,
BBHIY MCKJIIOYHTENIBHOM — M OTHIONb HE KyXOHHO#! — pazapo6iaeHHocTH KocTeit. Bo Beei aTo# konoc-
CaJIbHOI KOJUIEKLINH HaM He YaJloch cOOpaTh, HapHUMep, A1 KPYTHOTO poraTtoro ckoTa Jaxe He6omb-
1I0# cepyH )parMeHTOB Ta30BBIX H MACTHBIX KOCTEH, KOTOPHIE I03BOMMIIN ObI IONYYHTh IIPEACTABICHHE

0 COOTHOILLEHHUH TI0JIOB Y 3TOro BHAa. To >ke€ caMoe KacaeTcs M OCTAaTKOB JIolaay ¥ cBUHbH. OxHako
MBI pacrojaracM NpeIcTaBUTENbHBIMH BBIOODKAaMH pa3pO3HEHHBIX 3y060B, KDYNHLIX (PparMeHTOB
HIDKHHX YeJI0CTei, 1enbiX ¢pajJaHr i HEKOTOPHIX APYTHX KOCTel, COOpaHHBIX, I1aBHBIM 06pa3oM, u3
HaracToBaHui (a3sl B, KOTOphIEe NO3BOIMIM IPHUATH K ONPENEICHHBIM 3aKJII0OUEHUAM O BO3PaCTHOM
coctaBe H MOP(OIOrHYECKHX 0COOEHHOCTAX KPYIHOTO M MEJIKOTO POraToro CKOTa, JIOIAaAH, CBUHBH,
a Taxke 0 COOTHOLIEHHH TMOJIOB y KO3 M oBell Ha ['opHOM.

AHaToOMHYeCKas CTPYKTypa OCTaTKOB KPYTIHOIO, MEJIKOTO pOraToro ckora M JIOILajaM TNoKa3ana Ha-
nu4ue abCoMIOTHO BCEX IEMEHTOB CKEJIETa — OT MOABA3BIYHBIX KOCTEH yepena 10 pebep ¥ XBOCTOBBIX
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MO3BOHKOB TYJIOBHIIIA, @ TAKOKE A0 CE3aMOBHIHEIX KOCTEH M KOTILITHEIX (panaHr koHeuHocTei (Tabi. 7.16).
Yka3jaHHBIA BECbMa BEIPa3HTENbHBIH Habop oTpaxaeT ToT GeccnopHbIi (akT, YTO KUBOTHHIX 3a0MBAITH
IpAMO Ha NOCEJNEHNH WM B HemocpeacTBeHHo# 6am3ocT ot Hero. Bonee Toro, pacnpenenerne 3Tux
OCTATKOB [0 3JIEMEHTaM CKeJleTa OKa3ajloCh JOCTaTOYHO PaBHOMEPHBIM, 4TO Ha ()OHE XOpOILEH ecTe-
CTBEHHOH COXpaHHOCTH MaTepHaJIOB 03BOJIET NMPEANOJIAraTh OTCYTCTBHE B APEBHOCTH KakoH-11100 co-
PTHPOBKH KOCTEH 10 HX aHATOMHUYECKOH IPHHAUIEXHOCTH. TaKylo CTPYKTYpY OCTaTKOB JBYX Haubonee
MHOTOYHCJIEHHBIX BUJOB — KPYITHOTO M MEJIKOTO POraToro CKoTa — He CMOIIM HapYIIHTh HH PUTyalbHOE
pa3npobiieHre KOCTel, HM MX MCTIONb30BaHME KaK MCXOHOTO MaTepuala Ui BelAenkH opyauit. IMenno
3TH 0OCTOATENBLCTBA NO3BOJIMIIH IKCTPANOIHPOBATh PE3YIbTaThl H3YUEHMA TONBKO HECKONBKMX INpea-
CTaBHTEJbHBIX BEIOOPOK I10 OTAENbHBIM HauboJiee MOTHO COXPaHMBIIUMCS JJIEMEHTaM CKeJleTa Ha Bce
OCTAaTKH KOHKPETHOTO B U IIOTy4YHUTh TakiM 06pa3oM xapaKTepHUCTHKy OGuonornuecknx ocobeHHocTel
JOMALIHHX )KUBOTHBIX.

7.4.1. Kpynubiii poratbiii cKoT

INocTosHCTBO BUAOBOI CTPYKTYPhl OCTaTKOB JXXHBOTHBIX, 3a¢MKCHPOBAaHHOE AJIA BCErO MepHoaa
CYILECTBOBAHHA NOCEIIKA, CBUAETENIbCTBYET, YTO HMMEHHO KPYTIHBIH pOrarslii CKoT OhUI ITTaBHEIM BHIIOM,
HCHONb3yEMBIM FOPHAKAaMH B KaUueCTBE HCTOUHHKA MSCa,

CocTosiHHE H CcTENEHb CTEPTOCTH Pa3pO3HEHHEIX HHKHUX KOPEHHBIX 3yO0B 3Toro suaa (o0nem
BbIGOpKH 0Kk0J10 4000 3K3.) MOKA3BIBAIOT, YTO OCHOBHAA YacTh, 3a0UTHIX Ha [OPHOM XMBOTHEIX (OKO-
10 70%), OTHOCHTCA K JBYM BO3PacTHBIM IPYIIIaM — €IIe MOJOABIX W ITOYTH B3POCJBIX JKHBOTHEIX,
MPEUMYILIECTBEHHO OT OXHOTO roaa no yethipex Jet (Tabn. 7.17). Cpeau HUX K MOJIOABIM — U (PH3HO-
JIOTHYECKH, H 10 COCTOAHHUIO CKelleTa — 0cOOAM B BO3pacTe OT rofa 0 ABYX JIET IPUHAJJIEkKaNa TPETh
3a6HTHIX XHMBOTHBIX. OCTalbHBIE e 0COOM — OT ABYX [0 YeThIpeX JIET — elle COXPaHAJIHN B CKeleTe
IIPM3HAKHU pacTyLUero MoJIOA0Tr0 OpraHu3ma, Ho ObUIH yike 3pelbIMH (H3HOIOTHYECKH, T.€. CrIocob-
HBIMH K pa3MHOXeHH10. O6111as 4epTa 3THX AByX BO3PAaCTHBIX IPYIII COCTOMT B TOM, YTO YK€ K KOHILY
IIEPBOro rofia »M3HH ¥ KOPOBHI, H OBIKH, KaK NPaBIIIO, JOCTHTAIH Pa3MEPHRIX TapaMETPOB B3POCIIBIX
ocobeil, a K IByM—TpeM roJjlaM HMEJIH TaKXKe U BeC MOYTH B3POC/BIX JXHBOTHBIX.

3y651 B3pocibix ocobeli — cTapiie yeThipex JeT — YAaJIoCh pa3aeInTh 110 CTENEHH CTEPTOCTH ellie
Ha TpH Gonee Apo6GHBIEe BO3pacTHbIE NMOATPYIIIBEL. B pesynsraTe 0ka3anoch, YTO JBE€ BO3pPAcTHBIE MOA-
IPYIIIBI JKMUBOTHBIX OT YETHIPEX 10 ACCATH JIET NpeacTaBieHbl nout 27%. IloquepkHeM, YTO JKHUBOTHEIE
HMMEHHO 3TOT0 BO3pacTa 0OBIMHO U COCTaBNIAIOT OCHOBY MaTOYHOTO U MOJIQYHOrO norojioBbi. OcTaTKoB
Xe COBCEM cTaphix ocobell B BozpacTe cBriiue 10 1eT o6HapyxkeHo Bcero aHib okono 3% (rabn. 7.17).

Ta6nuna 7.17. Pacnipenenenue pa3po3HEHHBIX HIKHHX 3y00B KPYITHOIO poraroro cKoTa o BO3pacTHbIM Ipynnam
(packon 1)

BospacTHble rpynnbi A6conioTHLIN MocToAHHbIE KOPeHHbIe 3y6bl M-1, M-2 n M-3

“ noarpynnbl BO3pacT A6conioTHoe yncno 3y6oB Dona B %%
Mornogsie sad.-sad. 0,5-1 rop 36 0,9
sad.-ad. 1-2 rona 840 21,0
Moutn B3pocnbie | ad. 2-4 ropa 1912 47.8
mat. 4-6 ner 556 13,9
Bapocnsie mat.-sen. 6-10 net 516 12,9
sen. 6onee 10 net 140 35
Bcero ] 4000 100

be3 coMHEHNS MOXHO TaloKe YTBEPXIaTh, YTO OCTATKU KPYMHOTrO pPOraTroro CKoTa B KOJUICKLIMH
T'opHoro nprHaanexana U 6pikaM, H KOPOBaM, XOTA KOPPEKTHO OLEHHUTh KX NPONOPLMIO B H3y4yaeMoi
BBEIGOpKE OKa3aJl0Ck MPAKTHYECKH HEBO3MOXKHBIM. HecMoTps Ha oTcyTCcTBHE MOP(OIOrHYIECKHX 10Ka3a-
TEJILCTB MPHHANIEKHOCTH KOHKPETHBIX (parMEeHTOB KOCTEH KOPOBaM, Ha pery/sipHbId 3a60# CTEeIbHBIX
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KOPOB YKa3bIBaIOT JOCTaTOYHO MHOTOYHC/IEHHBIE HAXOAKH pa3pO3HEHHBIX OCTaTKOB 3MOPHOHOB, paBHO-
MEPHO pacIpeAEeNeHHbIX 10 BCEM CIOAM M 00BEKTaM MOCEIEeHHUA, O YEM Y)Ke YIIOMHUHAIOCH BBILLE.

H3yuenue BoIOOpKH nepBbIX ABYX (panaHr (4043 3K3.) noka3ano NpUCYTCTBUE B HElt OCTAaTKOB TakoKe
COBCEM MONOABIX TEJIAT B BO3pacTe 40 NOIyrona, KoTopsie He OblH 3a)MKCHPOBaHBI IO OCTaTKaM 3y0oB.
OHH cOCTaBMIIM BCETO JIKILB 0K0J0 1% OT Bcell cOBOKYITHOCTH 06HapyKeHHBIX Ha OCENEHMH JIEMEH-
TOB CKeJleTa NofAoOHOro poJa, YTo He H3MEHIIIO OLICHKY [0JICBOTO y4acTHA XUBOTHEIX 6oJee cTapiero
BO3pacTa, NOJIy4eHHYIO IIpH N3y4eHUH 3y6oB. XOpOoIlo H3BECTHEIE JUIA KPYITHOTO POraToro CKOTa CpoKH
npHpacTaHus 3nu¢H3a Ha EPBLIX ABYX (ataHrax NO3BOTHIH TAKKE BHIABUTH IPYIITY )KHBOTHBIX OT rofia
10 Moj1yTopa JeT. JTa rpyNnna cocTaBu/a y)Ke BECbMa 3aMETHYIO J0JIo — okosio 27% (tabu. 7.18), uto
COBIMAaJaeT ¢ MMOJIy4EHHOM OLIEHKOH aHaIOrH4YHOM BO3pacTHO rpynmnsl (1-2 rona) npu anamu3e 3y06oB.
OcranbHble ¢anaHry (72%) npuHaninexand GHU3HOIOrHIECKH yXKe B3POCIIBIM XKHBOTHBIM CTapliie Io-
ayTopa et 1 6onee. Oco60 nogYEpKHEM, YTO MEXY TEJIATAMH JI0 MOJIyro/ia M CTapllie OAHOTO roaa Mo
¢danaHraM 3aguKCHpOBaH BO3PacCTHOI XHaTyC — MPOIYCK: HU OAHO# ¢ayaHry ot ocobeil OT monayrona
JI0 Tofia B MaTepHajlax JOCTOBEPHO He OOHapYKEHO.

Tabanua 7.18. Pacnipenenenne nepBoii U Bropoii ¢ajnaHr KpyrnmHOro poratroro CKOTa Mo BO3PACTHBIM Ipymnnam
(pacxon 1)

Bo3pacTHbie | AGCONIOTHLINA Mo xpoHonornyeckum cdasam (%%) Bcero
rpynnbi Bo3pacr A B-1 B-2 B-3 % Kon-Bo
Juv. 1 -3 Mecaua 4.5 3,0 0,3 1
Juv.-sad. 4 — 6 mecnues 9,0 2,6 0,3 14
Sad.-ad. 1-1,5rona 33,7 39,3 30,1 259 27,6 1117
Ad. 6onee 1,5 ner 52,8 55,1 69,9 741 71,8 2901
Bcero B %% 100 100 100 100 100
KonuyectBo danaHr 90 234 717 3002 4043

OTH BO3pacTHBIC JaHHEIE, MOKA3bIBAIOIIHE OTCYTCTBHUE OJHOH M3 BO3PACTHBIX IPYIIN CPEAH 3a-
OUTBIX KHBOTHBIX, @ TAIOKE 3HAYUTENHFHOE KOIHYECTBO KOCTEH SMOPHOHOB MO3BOJAKOT NPEAIONaraTh
COBEpILEHHO OTNPENENICHHYI0 CE30HHOCTh 3a00s ckoTa Ha [opHOM. 3a TOUKM OTCUeTa LIMKJIA BOCIPO-
U3BOJCTBA MOXXHO MPHHATH MEPHOJBI OTENA U CIYUYKH, K MpUMeEPY, OOBIYHbIE AJIA KaJMBILKOTO CKOTa,
KOTOPBIH 0 CUX TIOP COAEPXKUTCA KpYIIOroAMYHO Ha noaHmkHOM KopMy [Hapmaes 1969]. OcHoBHOM
oTen y 3T0# MOpOoALI NPOMCXOAUT B TEYCHHE BCEH BECHBI OT Hauaja MapTa [0 KOHLa Masi, a Haubonee
HHTEHCHUBHAaA Clly4ka HabmiofaeTcs B HIOHe—aBrycre. Takue CpOKH MO3BOJIAIOT NPUBA3aTh 3200t Te-
JIAT 10 TIOJyToAa ¥ MOJIOABIX XKHMBOTHBIX B BO3pacTe OT rofa A0 MOJYyTOpa JIET K BECEHHEMY H JIETHEMY
C€30HaM, a YMEPILBICHHE CTEIbHBIX KOPOB — MMOYTH UCKITIIOUMTENLHO K oceHd. [locnenHuit BEIBOA CTPO-
UTCS Ha MOPa3UTENBHO CXOAHOM BO3pacTe SMOPHOHOB, KOTOPBIH YCTaHOBJIEH [0 MPOMEpPaM UX JUIMHHBIX
TpyOuaThix kocTeH (puc. 7.9). JnuHa GonbIHHCTBA TOAOOHBIX KOCTEH JIEXKHT B npeaenax 4—7 cM, 41o
Habmofaercs oOBIYHO y IUIOJA A0 CepeldHBI CPOKa GEPEMEHHOCTH: y KOPOB 3TO 3—5 MecsLeB, UTO
HIPUXOOUTCA YXKe, IMIaBHBIM 00pa3oM, Ha oceHb. KonndecTBo 3a6UTHIX CTENBHBIX KOPOB Ha ['opHOM moA-
CYUTATh HEBO3MOXKHO, XOTA OHO NPENCTABISETCA 3HAYUTENBHBIM: YHCIIO KOCTEH IMOPHOHOB COCTABIAET
oko110 300 3x3eMIApoB. o/ xke TeNAT, MOIOABIX TeJOYEK U OBIYKOB YKa3aHHBIX BO3pacTOB, CYIs IO
¢ananram, cocrasmsina nouti 30%, 4YTO yXKe MPAMO YKa3bIBAET HA MCKIIIOYMTENILHO MACCOBBIA 3260
YKMBOTHBIX Ha CEHILE MO3AHEH BECHOM U JIETOM. A OTCYTCTBHE CPENH HHX JKHBOTHEBIX OT MOJYTroAa o
rofa, yMEpLIBJICHHE KOTOPBIX KaK pa3 ¥ AOJDKHO ObUIO OBl NPOMCXOJUTH B 3HMHEE BPEMA 3aCTaBIACT
CUHTATh, YTO 3UMHeEro 32605 ckoTta Ha ['opHOM, CKOpee Bcero, onpocTy He 6bLI0.

OcHoBHay ke Macca KpyIIHOIO poraToro ckora 3abHToro Ha Msco OTHOCHIIaCh, HECOMHEHHO,
K CAaMOMY NPOXYKTHBHOMY B 3TOM OTHOILIEHHH BO3PacTy — OT ABYX IO 4eTripex JeT. IIpH mHTeHCHBHO#
MSCHOM 3KCILTyaTallMM CKOTa TaKH€ BO3PACTHHIE IPYIIBI ABIAIOTCA YACTHIO CTA[a, N3BATHE KOTOPOMH
Haubonee paHOHANBHO U 3P PEKTHBHO, HECMOTPA Ha TO, YTO MAKCHUMANBHBIH yOOHHBIN BeC )KHUBOTHBIE
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Puc. 7.9. Inunneie Tpy6buartsie kocTi SMOpHO-
HOB KpYITHOrO poraroro ckota (cy6dasa B-3):
OenpeHHble W miuedeBble — A; ay4YeBble — B;
6onbiine 6epuossle — C

HabHpawT JIMIIb K NATH-UIECTH roAam
[Bopucenxo 1952]. OnHako 310 KacaeTcs,
KaK NpPaBUIIO, TOJBKO OBIYKOB, TOFAAa Kak
MOJIOZIbIE KOPOBBI PEACTaBIIAIOT 0COOYI0
LIEHHOCTb JJI51 CKOTOBO/Ia, KaK HeoOxomm-
Masi CMEHa MaTOYHOT'O MOTONOBBS.

[loguepkHeM, YTO YCTaHOBJICH-
Hasi MpOoNMOpUHA MEXIY BO3PAaCTHBIMHU
rpynnaMd Ha ['OpHOM He OTBevYaeT CTa-
6unpHOMY X03aHCTBEeHHOMY OanaHcy
Mexay o6BeMOM MaTOYHOTO NOTOJOBBA
¥ KOJHYECTBOM MOJYYAEMBIX OT HETO
¥ 3a6uBaeMBIX Ha MJACO >XUBOTHBIX.
Ta HeOonbluas 0N B3POCIIBIX JXHBOTHBIX
CTaplLe YEThIPEX JIET, ECJIH BUAETh B Hel
MaTO4YHOE CTaJ0, IPOCTO HE B COCTOSHHU
Obl1Ia MPOM3BECTH TO OTPOMHOE YMCJIO
Momoasix ocobeit (okono 70%), KoTopoe
3abuBanock Ha Maco (puc. 7.10).

IIpn TakoM BO3pacTHOM COCTaBe
CKOTa H MaCCOBOM 3200€ KOPOB pernpoayK-
THBHOTI'O BO3pacTa B JIIDOOM HATypalbHOM
X035 MCTBE MAaTO4YHOE MOT0JIOBLE ObLIO Obl

TIOJIHOCTBIO UCTPebIIEHO 3a IBa-4EThIPE roJa, U BOZMOXXHOCTEH €ro BOCCTAHOBJIEHHS 3a CUET BHYTpPEH-
HHX pecypcoB NonpocTy Obl He cyiecTBoBao. [1o3ToMy peanbHOCTL NOAOOHOH X03AHCTBEHHO CXEMBI
NoTpe6neHns MOXHO NPENNoNaraTh JUIb 0 OTHOLIEHHIO TeX COLMANIbHBIX TPYII, KOTOPBIE MPAKTHUKO-
BaJIM Pa3BMThi€ TOProBO-OOMEHHBIE OTHOIIEHHUS C OIMXHUMM M JaNbHUMHU cocesiMH. Toraa OCHOBHas
J07151 CKOTa MoIIa ObITh MOJIy4YeHa M3BHE, B BU€ OOMEHa Ha HEKUI1 IPOM3BOAMMBIH MPOAYKT, — B HallleM

40,04
30,04

20,0+

10,04

A
oY

% 50.0-‘/\\\

cllyqae, pexie Bcero, Ha Mel-
HYIO pydy M OTHacTH MeTalll.
W xak HM CTpaHHO 3TO MOXET
3By4aTh, HO BBISBJICHHBIE JUIA
I'opHOro Bo3pacTHele mapame-
TpbI 3a0HTOr0 Ha MACO CKOTa
obHapyxuBalT Haubonee
4YeTKHE MapajielH Ha Msc-
HBIX PBIHKax COBPEMEHHBIX
ropoznoB. IIpu 3ToM mycTh He
NOKaXKeTCA Kypbe3HBIM €MH-

Puc. 7.10. Bo3spactHoii cocTas ko-
poB 1 6b1xoB Ha [opHOM (BO3pact
OTIpeAieIIEH 110 COCTOMHHIO 3y0OB)
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Puc. 7.11. BapnaunoHHsie paasl JUIMHbIL NePBOii (anaHry KpynHoro poratoro CKOTa U3 apXeoinorHyeckyx naMAT-
HukoB BoctouHoit EBponet

CTBEHHOE B JaHHOM CIIy4Yae CYLIECTBEHHOE OTNHYME: Ha CEOJHAIIHMX PbIHKAaX HE TOPTIYIOT MACOM
6epeMEHHBIX KOpOB.

Pa3Mmeps! B3pocisix ocobeit KpyImHOro poratoro ckora Ha ['opHoM 6bLIM peKOHCTPYHPOBaHbI Ha
OCHOBE [IPOMEPOB NEPBOi (aaHru — ETMHCTBEHHOT'O JIEMEHTA CKeJleTa, KOTOPhIi ObUT NpeacTaBIeH
3HAYUTENIBHON cepuei nenbix kocted (okoo 900 3k3.). AHANH3 X JUTHHBI TOKa3aJl, YTO CPEeAH HHUX €CTh
MeJKue (ajaHry, XapaKTepHsle 11 ocobeii ¢ BeICOTOH B Xoike He 6onee 95 cM, a TakKe KpyIHEIe, IPH-
CyILUHe H KopoBaM, U 6bIkaM ¢ BeICOTOH B xounke 10 130—-140 cM, T.e. pa3mephl )KUBOTHBIX Kojaebaauce
B BeCbMa IMPOKHX npeaenax. OJHako 0CHOBHYO 4acTh CKoTa (0koio 70%) cocTaBnsain ocobu cpeaHux
pa3MepoB € BRICOTOH B Xonke npuMepHo ot 120 go 130 cM. TakuMm obpa3zom, pa3Max U3IMEHYHBOCTH
pa3MepoB KOpPOB H ObIkOB Ha [OpHOM He TOJNBKO MPEBOCXOAUT I'PAHHIIBI 3TOTO MMOKa3aTeNsd, OObIMHBIE
IJIA BUAOB C IPKO BBIP)XEHHBIM MOJOBBIM TUMOPGHU3MOM )XHBOTHBIX, HO M Pa3IH4YHA MEXAy COBpE-
MEHHBIMH NTOpoAaMHU. MBI NpoBeH CpaBHEHHE BapHALIMOHHOTO PAAA JUTNHbI TEpBO# panaHry KpynHOro
poraroro ckora u3 ['opHOro ¢ ony61MKOBaHHBEIMH JaHHBIMH ITO MAMATHHKAM 31I0XH MO3AHEH 6POH3bI
Cpennero IloBomxesa u Ilpuypanes, o
cpeaneBekoBomy Hosropoay u maxe mo
aukomy Typy [ankun 1956; 1970; 1972].
BBISACHHIOCH, YTO BapHAIlMOHHbIHA pAl U3
T'opHoro BrIKO4aeT B cebs 3HaYeHHA JUTHHEI
BceX ¢aJyiaHr CKoTa, 32 HKCHPOBaHHEBIX Ha
CTOJIb pa3HOOOPA3HBIX 10 APXEOIOTHYECKO-
MY BO3pacTy ¥ reorpauueckoMy MoJI0XKe-
Huro nmamaTHukax (puc. 7.11). boaee Toro,
na)ce MUHMMaJIbHbIE pPa3sMephl (panaHr au-
KOTO Typa M MaKCHMaJIbHas JUIMHA daaHr
KPYTHOTO poraroro ckora Ha [opHoM Toxe

Puc. 7.12. ®parment nobHOM KOCTH 4Yepena
KOMOJIOM KOPOBEI M aHOMaNbHBIH por KpyIHO-
ro poraroro ckora Ha ['opHom: / — xB. 5433,
cy6dasa B-3; 2 — k. 5431 cybdaza B-3
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Puc. 7.13. ®ananru tarnosoro ckora Ha ['opHoMm (cy6-
¢a3a B-3)

nepekpsiBaiorca. EctecTBeHHO, YTO Nofo6HOE pa3HOo-
6pa3ue pa3MepoB )KUBOTHBIX MOXKHO BCTPETHTE TOJBKO
NpPU COBEPIUEHHO Pa3HBIX 3KOJOIHYECKHX YCIIOBHAX
BBIPAILUBAHUA H COACPMKAHUA OJXHOH HIIM HECKOJNBKHX
nopoz ckora. JIj1s cTajia OTHOrO NOCENKa NPEANONOKHUTh
TaKyl0 CHTYalHIO MIONPOCTY HEBO3MOXHO.

UpesBriyaiiHoe pa3Hoobpa3ue pasmMepoB XH-
BOTHBIX Ha [OpHOM HEe MemIaeT yka3aTrh M Ha cONH-
XKAoIHe UX MOPPONOrHIECKHE YEPTHL. JTO, Mpexae
BCEro, KOMOJIOCThb (OTCYTCTBHE POroB), OOHapyxeH-
Has y NOAaBIAOLIEr0 GOJBIINHCTBA KOPOB M OBIKOB
B xourekuuu. lInpoxoe pacnpocTpaHeHue momyns-
LUHA NMPEeMMYINECTBEHHO KOMOJBIX TMpeaCTaBUTENEH
KpPYIIHOTO pOraToro CKOTa B 3MOXY II03AHEHd GpOH3bI
Ha TepputopuM Bocrounoit EBpomnel — xopomio us3-
BecTHOe AsjieHue [Llankuu 1972], X0TA ero NpHYHUHBI
emie mMauo u3ydeHsl. B marepuanax ['opHoro cpeau orpoMHO#M Macchl OCTaTKOB OKa3ajHCh HE MEHEe
200 ¢pparMenTOB TOGHBIX KOCTEMH OT YeperioB KOMOJIBIX 0co0el H BCEro JIMIIb HIECTh PparMeHTOB Ko-
CTAHBIX CTEPIKHEH POroB, TPH H3 KOTOPBIX HMEIOT ABHBIE MPpU3HaKK aHOManmit (puc. 7.12: 1,2). Takoe
COOTHOILEHHE, TO3BOJIAET YTBEPKAATh, YTO Ha noceneHu [opHblit He MeHee 97% ocobeit kpynHoOro
poraroro ckota 6sI11H KOMOIBIMH.

Ha Heckonbkux pparMeHTax MACTHBIX M IUIIOCHEBBIX KOCTEH, a Talkke Ha HE6OBILON BEIOOPKE
NEepBLIX U BTOPBIX (ananr (57 3k3.) oOHapyeHbl H3MEHEHHA penbeda B Buae HEOONBIIMX IIHIIOB
Y OKOCTEHEHHA CBA30K, BBI3BaHHBIE TXKEIBIMH (PH3NYECKMMHU Harpy3kamH (puc. 7.13). 1 uaMeHeHus
MOTHOCTbIO aHAJIOTHYHBI T€M, KOTOpbie 3a)MKCHPOBaHBI Ha KOCTAX COBpEMEHHOro pabodero ckora
[Bartosiewicz, Van Neer 1997]. Ha ¢oune obimero yicna ¢pparMeHTOB M LENbIX (anaHr, Ha KOTOPBIX
MOXHO Ob1110 Ob1 06HapYXXHTh Takue U3MeHeHus (okono 15000 3k3.), KOMUYECTBO OCTATKOB HMEHHO
paboynx XHBOTHBIX HEBEIUKO — Bcero okoino 0,4%. OnHako OHM BCe K€ CBUAETENBCTBYIOT O Cylle-
CTBOBaHHM HEKACTPHPOBAHHOIO pabo4ero CKoTa — kak OBIKOB, TaK M KOPOB — Ha TeppuTopHH FOxHOrO
VYpana B 3n0Xy no3gHeH OpOH3bI, KOTOPbIIE MOT HCIIONIB30BATHCS TOPHAKAMH JUIA TIEPEBO3KH TAXKECTEH
H BpalIeHHsA 6J10KOBBIX MOABEMHBIX MEXaHU3MOB. BMecTe ¢ TeM HH 01HO# ¢anaHru Bojla 06HapYXHTh
He yIanoch; BUAUMO, Ha [OpHBIA UX HE PUTOHAIN BOBCE.

7.4.2. MeJskuii poratbiii ckoT

IockonbKy 4HCIIO KOCTEH MEJIKOrO POraroro ckota Ha ['OpHOM 3HaYMTENBHO YCTYMaeT OCTAaTKaM
KPYIHOTO POraToro ckota, HHpopmauus 0 Moppoorudeckux 0co6eHHOCTAX U MOIOBO3PACTHON CTPYK-
TYp€ 3THX )KHUBOTHBIX OKa3asiach 6onee pparmMeHTapHO#. Bo Bcex mpeacTaBuTeNbHBIX BEIOOpKax 0OHapy-
*eHbl KOCTH H OBell, H K03. Jlo71eBoe y4acTue 3THX ABYX BHIOB MEJIKOTO POraroro CKoTa Hecie0Baloch
[0 KpPYNHbIM ()parMeHTaM JIy4eBBIX M IUIEYEBBIX KOCTEH, a Taloke ¢ajlaHraM M LEJbIM acTparaiaMm:
B COBOKYITHOCTH OHH COCTAaBMJIH CEpHIO okosio 750 sx3eMIuipoB. B pesynerare 1o 3TUM AOCTOBEPHO
oMnpeneneHHbIM OCTaTKaM OBeLl M K03 3apMKCHPOBaHO BHIOBOE cooTHOomeHue — 10:1.

Cpeny MOCTKpaHUANIBHBIX OCTATKOB, IIPHHAIEKABLIMX JOMALIHEH OBLIE, BCTPe4eHbI KOCTH H CaMOK,
u camuoB. [Tpu 3Tom camkn Ha [opHOM He MeITH PoOroB, U 1Ba (hparMeHTa poroB CaMLOB U3 ClIoeB cyOdasbl
B-3 snnAtorca eAMHCTBEHHBIMH HAXOIKAMH KOCTHBIX CTEPIKHEH POroB 31010 Buja. PekoHCTpyHpyemoe coot-
HOILICHHE IOJIOB IO pparMEeHTaM Ta30BhIX KOCTEH M OTHACTH IO aCTparajiaM MoKa3bIBaeT, YT0 YUCIEHHOCTh
oBell (camok) 3a6uThIX Ha [opHOM nOmKHa ObLIa QBITE MOYTH B 15 pa3 Gonbiue, yeM GapaHoB.

28—10I
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ITocTkpaHManbHEIE OCTaTKH DOMaLIHEH KO3kl MPHHAIIEkKANH TAKXKE IOYTH MCKIIOYHTENIBHO
caMkaM, Gonee TOYHOTO MoACYeTa COOTHOIIEHMS MTONOB, K COXAIECHHIO, TPOAENaTh He yaanock. CaMKku
ko3 Ha ['opHOM, B oTIHuMe OT oBell, 6rIH poraTbiMu. Cpeny Bcell COBOKYIHOCTH OCTaTKOB 3TOrO BHAA
obHapyxeHo 56 (parMeHTOB poroB CaMok, M TOIBKO OAMH — COOCTBEHHO KO3/a.

Bo3pacTHas CTpyKTypa HCCIeIOBaHa 10 COCTOAHMIO HIXKHUX KOPEHHBIX 3y60B MEIKOro poraroro
CKOTa B 11€70M, 63 pa3rpaHU4eHMA Ha BUILI: BepuduKaiua 3yOOB OBE M KO3 HE MOXKET CYHTAThCA
noctoBepHOH. OCHOBHOE kKomnuecTBO 3y60B (75%) MenKkoro poratoro CKoTa MpHHaAJIekalo B3pOC/IbIM
0co6sM B Bo3pacTe OT OBYX HO 4YeThIpex JieT. Bonee Toro, Bo3pacT NOYTH ABYX TPETEH M3 HHUX JIEKHT
B OY€Hb Y3KOM AMaNa3oHe OT ABYX A0 Tpex JeT. OCTaTKK MONOABIX Y MMOYTH B3POCIEIX 0c0oGeil B BO3-
pacTe MpHMEPHO OT roaa A0 MOoAyTopa JeT COCTABMIIM NATYIO 4acTh BIGOpPKHM (okono 21%), a 3yOnl
ell1e MOJIOYHBIX M COBCEM CTaphIX 0cobeit npeacTapiieHsl BeCbMa MaJIkIMM JOAAMH: 0Kosio 1% u 3%
cooTBeTCTBeHHO (Tabin. 7.19). IlonuepkHeM, uto Ha [OpHOM He Haf JEHBI OCTATKH )KHBOTHBIX TIPOMEXY-
TOYHOTO BO3PacTa — MEXAY MOJIOYHBIMH ATHATAMH/KO3JIATAMH IPUMEPHO O YETHIPEX-TATH MECALIEB
M roI0BaJILIMKM MONOIBIMH 0c06simMu. Ecrin npuHaTs Ha Kapranax e jke CpOKH 0KOTa, KOTOpbI€ TUIIHYHEI
IUIA COBPEMEHHBIX NOIIALMIMA OBEIl ¥ KO3 B JIECOCTEIHO# M cTenHoi# 30Hax BocTouHo# EBpomnsl — To ecTh
TIEPBYIO NOJIOBUHY BECHHI (MapT, anpens), TO YKa3aHHas BO3pacTHas 1aKyHa MOIJIa BOSHUKHYTb TOJIBKO
IPH OTCYTCTBHHM 32605 MOJIOABIX OBELl ¥ KO3, INIaBHEIM 00pa3oM, B 3UMHUI nepuoz. ITo-BuauMomy, oBewt
M KO3, KaK M B ClIy4ae C KpyNHbIM CKOTOM, He 3a0MBa/Ii Ha NOCEeIEHUH B 3UMHHU# NTEpUOA, 8 MaCCOBBIH
3260/ 3THX JOMAIIHUX KOTIBITHBIX IIPUXOOHUIICA Ha BECHY, JIETO M OCEHb.

Ta6auua 7.19. PacnpenencHue pa3po3HEHHBIX HHXKHUX 3y60B MEIKOrO poraToro CKoTa 1o BO3pacTHBIM IpyniaM
(packom 1)

BoapacTHbIe rpynnbi AGCONIOTHLI NocToAHHbIe KopeHHbie 3ybkl M-1, 2, 3
1 nogarpynnb! Bo3pacT a6conioTHoe uucno 3y6os | Bonsa B %%
MOJIO4HbI® 0co6K juv. 1-3 mecsaua 21 1.1
monopgeie u No4TH B3pocnble | sad.-ad. 1-1,5 ner 399 21
ad. 2-3 915 48,2
mat 34 510 26,8
B3pOCIbIe
mat.-sen. 4-6 ner 38 20
sen. 6onee 6 net 17 0,9
Becero 1900 100
% TakuM o6pa3oM, yCTaHOB-
50,0 m JIeHHas MOJIOBO3pPACTHAs CTPYKTypa
T IJIs MEJIKOrO poraToro ckorta Io-
400 | 0 W @ 0000 T Ka3EIBAET, YTO CaMKH, M INIaBHBIM
— 006pa3oM OBIILI, COCTABIAIN OCHOB-
-l A— Hyl0 rpynmy 3abutsix Ha ['opHoM
2007 | e HOE W XKHMBOTHBIX OT OBYX OO 4YETHIpEX
' JIeT — B Bo3pacTe Haubonee LIEHHOM
100 A —__ JEE I [ 20000 a1 BocnpoussoacTea. Ctons pes-
0.0 Kasg acCHMMETPHSA paclpenceneHus
°°
4 00’\\ % (0& g?
N ¥ AN a2 ‘?@ a.b& & Puc. 7.14. Bo3pacTHoiit cocTaB oBell
© 1 k03 Ha TopHOM (BO3pacT onpenesieH no
& COCTOSHMIO 3y60B)
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Puec. 7.15. Paamax uiMmeH-

YYBOCTH LIHPHHBI JHCTaJIb- L 1 J
Horo GIoKa rU1edeBoit KocTH Fophuih min
Yy OBell Ha NOCEIEeHUAX SMOXH |
nosgHeit GpoH3bI |

Bmax

Ycomo O3epo /s
OCTaTKoB 3a6MThIX ocobeit
MEJIKOTO pOraToro CKoTa B
MOJNb3y CaMOK OCHOBHOTO
PenpoIyKTHBHOIO BO3pac-
Ta NPOTHBOPEYHUT IMIaBHRIM + .
NpaBHIaM COXpPaHEHHA 0 ] 10 18 20 25 30 s 40 mm
MaTO4YHOTO TMOTr0JOBBA

B CKOTOBOAYECKOM Xo3siicTBe (puc. 7.14). AHanOrHYHyI0 KapTHHY NOTpeOiIeHHs MBI Y)ke BUAEIH Ha
NMpUMepe KPYIHOro poraToro ckora. Paameps! rme4eBsix KOCTeH NOKa3aiu, 4To oBIbl Ha [opHOM GBLUTH
KpYIHee K03. BOBIIMHCTBO OCTaTKOB KO3 MIPOMCXOONT OT He6OIBIIMX XHBOTHEIX — He Gonee 60 cM
B xonke. [TonuepkHeM, 4yTo 06a BMIa, B OTIHYME OT KPYITHOIO POraToro CKOTa, MOKa3aaH Ype3Bbl4aitHO
MaJiblif pa3Max H3MEHYHBOCTH pa3MEPHBIX NOKa3aTeNei, KOTOPEIi €1Ba JOCTHUraeT THIHYHOIO U OBEL]
¥ K03 nonoBoro guMopdusma. CTaHAapTHOCTh pa3MepoB IU1A oBell Ha [OpHOM OT4eTIHBO BHAHA IPH
CpaBHEHMM HMX IUIe4YeBBIX KOCTei (70 mpoMepoB) ¢ aHaJOrMYHRIMU JaHHBIMH M3 IOCEJIEHUH IMOXH
no3nHeit 6ponsnl YcoBo O3epo (14 npomepos) u Uinsnueska (11 mpomepos) Ha CesepckoM JloHne
[XXypasnes 2001]. MuHuMansHBI# pazMax M3MEHYHBOCTH pa3MepoB OBeLl HabyonaeTcs UMEHHO Ha
I'opHom (puc. 7.15).

2Ll lA

Unbnuenxs

7.4.3. Jlomaan

Ocratku nowanei B MaTepuanax [opHOro HEMHOTOUHCIEHHBI, OXHAKO BRIGOPKH HIDKHHX 3y60B
(150 3x3.) 1 mpoMepHsbIX ¢anaHr (142 3k3.) 0ka3aINCh JOCTATOYHBIMH AN YCTaHOBJIEHNA BO3PACTHOTO
COCTaBa M pAJa HHAMBHIYaIbHBIX OCOGEHHOCTE! 3THUX KMBOTHBIX.

AHaH3 CTENeHN CTHPaHUs Pa3PO3HEHHBIX 3y60B M3 HIDKHHUX YETHOCTEH O3B0 YCTaHOBHTD, YTO
OCHOBY 3a0HTBIX Ha IOCEJICHHH JIOLIAAe# COCTaBISIM B3pOCabie 0co6H — 70% >XUBOTHBIX B BO3pacTe OT
yeTrIpex A0 8—10 s1eT, KOTOPLIH XapakTepH3yeT CaMyo LIEHHYIO 4YaCTh MaTOYHOI0 ¥ paboyero noronosbA.
Honsa Monoaeix ocoGeit ot rona no yeTwipex ner npubnmxaercs K 25%, a KOJIMYECTBO Jomaaeit caMoro
cTapiero Bo3pacra (cseime 15 ner) oxalzanocs HebonbmKuM — Beero 5%. Cneayer nog4epKHYTh, UTO
KoCTel xepebaT B BO3pacTe A0 noayroga Boobie He 06Hapy»keHO, XOT HEMHOTOYHCIIEHHbIE TPyOuaThie
KocTH 3M6pHOHOB (13 3K3.) coctasnnu okono 0,3% or Bcel COBOKYITHOCTH MOCTKPAHMAIBHBIX OCTaTKOB
Jomaneit Ha NOCENCHUH.

YCTaHOBHTE COOTHOLLEHHE ITOJIOB 3TOTO BHAA HE YOaI0Ch, BBUTY 3HaYMTEIbHO#H pa3ipobieHHOCTH
IPEeX e BCEro Ta3oBbIX KOCTEH CKeJleTa, IO KOTOPRIM MOXKHO ONPEAETUTH MO XXHBOTHOro. OqHako BO
BCEX OCHOBHBIX HAIlIaCTOBaHUAX IOCEJIECHHUA, B TOM YUCJIE K B BRIGOpKAaX M3 XKUIULI paHHeH ¢asnl 4,
ObLIM HailJeHBl Pa3pO3HEHHBIE KIBIKH B3pOCIbIX jkepeb1oB. Ha mpucyrcTBHe e 0cTaTKOB KOGBIN
B MaTepHaJle C O4EBUAHOCTBIO YKa3bIBaloT OOHapyKeHHBIE KOCTH SMGPHOHOB 3TOrO BHIA.

Ha ocHoBe npoMepoB nepBoit ¥ BTopoii panaHr yranocs yCTaHOBHTB, 4TO GOJIbLIIas YacTh NouIanei
Ha ['opHOM oTiTHYaIach JOBOJBHO KPYTHRIMH Pa3MEPaMHU: POCT KHUBOTHBIX B XOJIKE B CpeJHEM PaBHAICA
145-150 cm. Bonee Toro, pa3Max U3MEH4YHMBOCTH JUIMHEI IEPBO# anaHrH COBOKYITHO 1A TEpeHUX M 3a-
JHHUX KOHEYHOCTeH oKka3ancs kpaitHe HeGonbiuM. [To-BHANMOMY, OH faxke MEHBIIE Pa3IHiHii, CBA3aHHBIX
C MOMOBBIM AUMOPGU3MOM Y Nomaaeii, KoTopsie OORYHO HabMIOAaI0TCA B II06OM CTae OAHOM MOPOABIL.
Takas cTaHAapTHOCTH Pa3MEPOB OTHET/IMBO BUAHA NIPH COMOCTARICHHH Pa3Maxa HIMCHYHBOCTH JTHHEI
nepBoit ¢ananru n3 Marepuanos ['oproro (102 npomepa) ¢ aHAIOrMYHEIMH JaHHBIMH, OITYOIHKOBaHHBIMH
s Moconosky (55 npomepoB) u Ycosa O3epa (27 npomepoB) [XKypasnes 2001]. HecMoTps Ha Masioe
KOIMYeCTBO NMPOMEPHBIX kocTel Ha YcoBoM O3epe, MaKCHMaJIbHEIA pazMax HIMEHYMBOCTH NpH3HaKa

28+
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Puc. 7.16. Pazmax n3meH-
Gmax| YHBOCTH JUIMHB NEPBOH
Emin ¢banarrn nowaan Ha no-
CEJIEHHAX DMOXH MO3X-
He#t 6poH3bl BocrouHoik

FopHbl it
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Ycoso Oaepo L aa )
| B 30 MM oOHapyxuBa-
2 S Wi 2 €TCA IJIA JIolaaen Kak
0 20 40 60 80 100 A #

Pa3s Ha 3TOM MOCENEHUH,
a MUHMMAJIbHEIN — BCETO
aunwb B 15 MM — Ha TopHOM (pHc. 7.16). 310 03HayaeT, yTo Ha T'OpHOM 3a6HTRIE JOIIAAN CTIIMYANIHCH
NOpa3UTENBHO CXOAHBIMH Pa3MEpPaMH.

Ha GonpminHCTBE MCClIeIOBaHHBIX KOCTEH JI0IIaay He 06Hapy)KEHO ABHBIX CJIENOB BIAHSHHA MHOTO-
JieTHe# MHTEHCHBHOM (PM3NYECKOH HArpy3KH, XOTA Ha JBYX [MOACHHYHBIX IO3BOHKAX U ABA/ILIATH GOIBIIHX
¢anaHrax nowaned COXpaHWIMCh Cllelbl OKOCTEHEHHSA
60KoBbIX cBA30K (pHcC. 7.17) 3TH 0CcTEOHTEI HONHOCTHIO
COOTBETCTBYIOT H3MEHEHHSAM, BOHHKAIOIIMM OOBIYHO
y COBPEMEHHBIX TAIIOBEIX )XHBOTHBIX, YTO NO3BOJISET
TOBOPHTb O BO3MOXKHOM HCITOJIb30BaHMM JiolIaaeii Ha
TopHoMm mns nepeBo3ku Tsokecteit. Jons danaHr Takux
paboumx ommanei cocTanseT ML 0kono 3% ot Beeid co-
BOKYTIHOCTH 3THX KOcTeH B koyutekim (okono 600 3x3.).

OnHako 0cOOEHHOCTH BO3pacTHOIO COCTaBa 3a-
6uThIX JIOUTaAEH Ha [OpPHOM H CTAaHJapTHOCTD Pa3MEPOB
B3POCIBIX )KHBOTHBIX TaK XK€, KaK U B CI1y4ae C KpPYIHBIM
M MEJIKMM pOraThIM CKOTOM, HE COOTBETCTBYIOT KAPTHHE
notpebnenus, koropas Habaonanack Obl IpH pa3Bene-
Puc. 7.17. ®ananru paGounx nomazeii Ha Topaom ~ HHH 3TOTO BHJA B OJHOM XO35HCTBE. ITO MPOTHBOPEUHE
(cy6dasa B-3) CHHMaeTCA, €C/IH NMPEATNOJ0KHTL OTCYTCTBHE Y Kapra-

JIMHCKHX FOPHAKOB COGCTBEHHOTO Pa3BeACHMUA JIOIIAEH
M COOTBETCTBEHHO — IIOCTABKY Ha MIOCENEHHH yKe B3POCIBIX, ClIELHaIbHO N0J00PaHHBIX U JOCTATOYHO
KPYTIHEIX NOIIajei, IPUIOAHBIX TAKKE U AJIA NEPEBO3KU TAXKECTEH.

O6HapyxeHne cpey 0CTaTKOB Jiolnazieil Tpex KocTeit qoMarHero ocna (cyodasa B-3) u Bropoii
¢dananru Myna (kunuite NeS ¢asst A), mo-BUAUMOMY, KOCBEHHO MOATBEPKIAET BO3MOXKHOCTE TAKOi
HOCTaBKH Y, HECOMHEHHO, OTpaXkaeT OOLLHPHBIE CBA3M FOPHAKOB HE TOIBKO C COCEAHHMH IJIEMEHAMM,
HO M C HApOJaMH OT/IajIeHHBIX I0xkHBIX peruoHOB (Cpeansas A3ua wimn Kaska3s).

7.4.4. CeuHbS

OcTtaTky AOMamIHEeH CBHHbY B KOJUIEKLIHH HACTOJIBKO MAJOYHMCIEHHBI, YTO HE MO3BONAIOT OXa-
PaKTEepH30BaTh 3TOT BHJ C MOP(HOIOrHYECKON CTOPOHBI, 32 HCKJIIOYEHHEM TOTO, YTO Pa3MepHl B3pOC-
NBIX AOMALIHHUX CBHHEH, 3a0MTHIX Ha [OpHOM, 6BUIM AOCTaTOYHO KPYNHBIMU U OTM3KHUMH K pazMepaM
caMoK JuKoro kabana.

B Marepuaax noceneHus 6b11H 06HapykeHbl PparMeHTH! KIBIKOB M CaMOK, M CAaMLIOB JOMAalIHE
cBiHbH. OCHOBHAs 4acTh OCTAaTKOB (kak 3y0oB, Tak H ()parMEHTOB NOCTKPAaHHAJIBLHOTO CKEJIETa, C He-
OIpEAENIMMON NOIOBOH IPHHAUICKHOCTBIO — OKONO 67%) ABIAETCA KOCTAMH B3POCIBIX )KUBOTHBIX OT
IByX Ao 4ethipex net. Koctu Monoabix ocobeii B Bo3pacte ot 6 mMecsaueB 10 1,5 ner cocTaBuinM oKono
30% ot Bcei cOBOKYNHOH BEIOOPKH OCTaTkoB 3TOro BHIa. Y, HakoHel, caMylo Malylo 4acTh BBIOODKH
(3%) nanu xocTH MONOYHBIX NIopocAT. 3y60B cTapsix ocobeit Ha moceneHNH He 0OHapyKEHO.
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7.5. CTpyKTypa MACHOro norpebneHnsa Ha NopHom

3HaynTeLHAA HCKYCCTBEHHAA pa3apoOIeHHOCTE KOCTEMH IKHBOTHBIX M — NAPAJLIEIBHO C 3TUM — OT-
CYTCTBHME Ha HHX CJIEJOB THIIMYHON KYXOHHOM pa3/ieIki MaCKUPYIOT CTPYKTYpYy MACHOTO norpebieHus
Ha noceneHuy. [Ipu 3TOM OuUE€BHAHO, YTO OCHOBHAsA YacCTh XHMBOTHBIX BCE JKE€ ABIIIACEH I TOPHAKOB
nHmeBsIM pecypcoM. Ha T'opHOM KyXOHHLIE OCTaTKM JOMKHBI OBLIM HaXOOWTHCA, HECOMHEHHO, CPelH
JPYTHX MaTepHAIOB B MYCOPHEIX siMax NeNe2 u 2-a cy6dasel B-1, a Takoke B IEpEMELICHHOI CBaJike
orxonoB cyOdasel B-3. OnHako oOliue XapaKTEpUCTHKH 3THX BHIOOPOK TAloKe MOKa3alH CyLICCTBEH-
HBIC MX OTIMYHMA OT OOBIYHBIX MUILEBBIX O0TOPOCOB, 0OHAPY)KMBAEMBIX Ha JPYTrHX NAMATHHUKaX 3M0XH
6ponsnl. Ha noceneHnn kaprajJmHCKMX TOPHAKOB, KaK y)ke ObUIO IPOJEMOHCTPHPOBAHO BhILIE, IPOCTO
HE CYLLECTBOBAIO KyXOHHBIX OCTaTKOB B IPUBBIYHOM Uil HAC IOHHMAHMH.

IMoaToMy, npexxae BCero UCXOas W3 YCTOMYMBOIO COOTHOILIEHHS OCTATKOB TPEX CENBCKOXO3sAMH-
CTBEHHBIX BHIOB, MOXXHO [0JIaraTh, 4YTO HMEHHO KPYIHEIl poraTblii CKOT, OBLIBL/KO3bI, a TAIOKE JIOLIaIN
CY)KWIH 1 TOPHAKOB Ba)KHEHIIIMM MCTOYHHKOM MACHOH M. [Ipy 3T0M HECOMHEHHO, YTO OCHOBO#
MACHOT'O MIMTaHHA 10/DKHa Oblna GBITh roBiAHHA. OYEBHIHO H TO, YTO MSICO CBUHBH M IMKHX )XHBOTHBIX,
KOCTH KOTOPBIX HACYMTEIBAKOT JIMIIEL ACCATHIC A0JIH NPOLIEHTA, HE UIPajld HUKAKOH 3HaYMMOMH poiu
B ITHTaHHW FOPHAKOB, BMeCTe ¢ TeM NMOAUYCPKHEM, YTO COOTHOILIEHHE KyXOHHBIX OCTAaTKOB HE OTPaXKaeT
HanpsaMyIo PONopLMH 06BEMOB MOTpebIsEMOTo MAca, BBUAY €CTECTBEHHBIX Pa3TH4MH M0 BECY MEXKAY
KPYIHEIMH U MEJIKHMH KOMBITHBIMH )KUBOTHEIMH. OTHOCHTENBHBIH ke ToncyeT 00beMoB noTpedisieMoro
Msica pa3HbIX BUAOB CTPOHMTCA Ha peasibHBIX JaHHBIX O IMOJOBO3PACTHRIX U Pa3MEPHBIX 0COGEHHOCTAX
cneleHHbIX ocobeit. Takas undopmanus as [opHoro yxxe npuBeIeHa BbILIE.

JLns Toro, 4ToOkI NEPEBECTH COOTHOLIEHHE KyXOHHBIX OCTaTKOB KOHKPETHBIX BUIOB B OTHOCHTEb-
HBIC OOBEMBI TOTYYEHHOTO OT HUX MsCa, HEOOXOAMMO YBEIHYHTD B COOTBETCTBYIOIIEE YHCIIO pa3 J0JII0
KOCTEil KPYNHBIX XHBOTHRIX HJIH YMCHBLIUUTDH JOJI0 OCTATKOB MEJKHX KONBITHBIX. MBI npennoynraeM
YBEJIHYHMTh Ha ONpPEEIEHHBIA KO3(PHLUMEHT (KpaTHOCTh B BECe) J0JII0 KOCTEH KpymHoOro ckora. Bec
B3pOCIEIX 0cO0eii KPYITHOro poraToro ckora H jiowmasaei Ha TopHOM, COIIacHO NPEACTAaBICHHBIM BhILLIE
JIaHHBIM O pa3Mepax 3abUTHIX AOMALIHUX XUBOTHBIX, HAXOIWICSA, CKopee Beero, B penenax 300-350 kr,
a oBenl — He npesbiman 40 kr. Tenepsb, yuuThIBas crieudHKy UX BO3PaCTHOTO COCTaBa, KOTIa YeTBEpTas
YacThb 3a0UTHIX Ha MACO KPYMHBIX KOTILITHBIX €III¢ HE JOCTUTAla BECOBBIX KOHIHIHIA B3pPOCIIBIX 0CO0EH,
a BEC OBEll B OCHOBHOM YJK€ COOTBETCTBOBA/ B3POCHILIM XKHBOTHLIM, MOXKHO BEIYHCIIHTE HEOOXOIHMBII
ko3¢ punuent. KpaTHOCTE pa3HHUILI B BECE MEXAY KPYIHEIM M MENIKMM CKOTOM, CheIEHHBIM Ha Iioce-
JeHuH, Obi1a OM3Ka K BOCEMH. TaxuM 00pa3oM, 3KCTPanoisuusa COOTHOLIEHUA KOCTeH 3THX BHIOB Ha
00Bembl moTpebnenns ux maca (tadn. 7.20) mokaseiBaet, 4TO 00bEM CheJEHHOMH rOBANMHBI COCTABJIAT HE
MeHee 95% oT Bcex MACHBIX POAYKTOB, a KOHHHA (2,3%) cheanack B Tex e Maciitabax, yto 6apaHuHa
H KO3JIATHHA BMeCTe B3AThIE (2,7%).

TaGunua 7.20. KyxoHHble OCTaTKU H CTPYKTypa notpebieHus MiAca TpeX BUIOB JOMALIHUX XHBOTHBIX (packon 1)

Buabl
NapameTpb! KpynHbii Menkuid
. . Nowapgb
poraTbii CKOT | poratbii CKOT

CootHolweHune kocten (%) 81 17 2
KpaTHOCTb Beca XUBOTHbIX 8 1 8

No OTHOLLEHWIO K OBLIe/KO3€e

BecoBoe cooTHOLWEeHWe pa3Hbix cCopToB NnoTpebnaemMoro maca* 648 17 16
Dona B %% 95 % 2,7% 2,3%

* I0JTy4eHO YMHOXKEHHEM 3HauyeHHUi B CTpoKe — 1 Ha Mmoka3arenb KPaTHOCTH M3 CTPOKH — 2.

TIpu Taxoii peKOHCTPYKLMH CTPYKTYpPbl MACHOTO NOTpe6IeHHs ONATH )K€ HATIOMHHMM 00 YCIIOBHOCTH
OTHECEHHA BCEX OCTaTKOB ITHX TPEX BUIOB AOMAIIHHUX JKMBOTHBIX Ha [OpHOM K pa3psaay KyxoHHBIX. s
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KPYTIHOT'O POraToro ¢KoTa, BBUIY JOMHHHPOBaHHA €0 KOCTEH Ha MOCENICHHH, 3Ta YCIIOBHOCTE JOIMYCTHMa,
Y OHA BPAI JIH MOXET NIPUBECTH K CYIIECTBEHHOMY HCKaXKEHHIO KOHEYHBIX BBIBOZOB. [To3TOMY MOXHO
cenath Aaxke HEKOTOPhIE pacyeThl, KOTOPhIE, HECMOTPA Ha BCKO HX OTHOCHTENBHOCTE ¥ CyOBE€KTHBHOCTS,
NI03BOJIAIOT BCE XKE MPEACTaBUTh YHCICHHOCTh KOPOB U OBIKOB, 3a0MThIX OGHTaTEIAMH ABYX MPOH3BOL-
CTBEHHBIX KOMILTEKCOB Ha npoTmkennu 300 net. [ MranTckas Macca KOCTel KpyImHOro poraToro CKora Ha
T'opHOM, conpskeHHas 110 TPEUMYTIECTBY JHILE C IBYMA PACKOMaHHRIMH KOMILTEKCAMH, MOXET ABJIAThCA
OCTaTKaMH KaKk MUHUMYM 44000-58000 sxuBoTHBIX . JIaxe ecM y4ecTs, YTO OCHOBY [TUTAHHA KUTENEH
COCTaB/IUTH NPEUMYLLECTBEHHO MACHBIE POAYKTHI'2, TAKOE OTPOMHOE KOJIHYECTBO 3a6HThIX )KHBOTHEIX
NpEACTaBIAETCA HIOLITOYHBIM B paMKax OObIMHOrO MOTPe6ICHNA U1 HEGOMBLIOH IPyNIEI TOPHAKOB
(3050 yenoBek OMHOBPEMEHHO). YKaxeM €Ile pa3, YTO 3TH MIJUTHOHBI KOCTEH CBA3AHBI B OCHOBHOM
TONBKO C AByMsA KoMIutekcamu. [lepecder 3Toro — moayepkHeM, MHHHMAJIBHOTO — YHCJIa HBOTHBIX
B MACHOI 3KBHBaJICHT'® MIPHBOAMT K LHppaM oT 72 10 95 KT TONBKO ChIPOii FOBAAMHEI B I€Hb WM 00f-
3aTenbHBIH 3a60# OAHOMN KOpOBHI WK OBIKa KaXJBIE BA JHA B TEYEHHUE BCETO roJa.

OnHaxo JaHHBIE 110 NIOJIOBO3PAaCTHOMY COCTaBY )KHBOTHBIX CBHAETENBCTBYIOT O IIPEUMYILIECTBEH-
HOM 3a60¢ TakoH OrpOMHOI MacChl CKOTa JIMIIb B TEILUTIOE BpeMA roja, uTo elle 60blle Noa4epKUBaET
H30BITOYHOCTh M PUTYAIBHOCTh 3TOTO JAeiicTBuA. B To e BpeMs OHHM 3aCTaBIAIOT [IOCTABHTh BOMPOC
0 BO3MOXHOCTAX COXPAaHEHMH MfCAa B KaueCTBe 3MMHETO NMpOBHAHTa. JTHOrpaduyeckas nHpopmaums
M 0COOEHHOCTH KOHKPETHRIX IIPUPOJHBIX YCIIOBHI M pECypCcOB perHoHa MO3BOJIAIOT NpeArnoararh Mc-
NONb30BaHNE, KAK MHHMMYM, TPEX BaDHaHTOB KOHCEPBAaLIMK MACHBIX NpoXyKToB Ha ['opHOM. Bo-niepBEIX,
3acoJiKa MAca, KoTopas Moria 6Tk obecnedeHa mpuBo3Hoi conbio U3 Cons-HiteKoro MeCTOpOXKIEHHA.
Bo-BTOpBIX, BsUIEHHE MACa Ha COJIHLIE — CIOC00, KOTOPHIit H3BECTEH A0 CHX NOP B paifoHax ¢ 3aCyLLIH-
BBIM JIETOM. U B-TpeThHX, COXpaHEeHHe LebIX TYII XKUBOTHBIX WIH yX€ IPHTOTOBJIEHHOIO COJEHOTrO,
BSUIEHHOTO Msica B l1axTax Ha Kapranax, roe jieq ¥ CHer MorT Jie)kaTh KPyTJIOTOOHYHO.

7.6. CxotoBoacTBO Ha NlOpHOM?

ComnocTaBneHue MpeaCTaBIEHHOH Bbillle GHONOrMYecKoi HHOOPMaLMK 110 TPEM CeNIbCKOXO3sii-
CTBEHHBIM BHIaM IPUBOJMT Ha MEPBLIi B3NN K NapafoKCAIbHOMY 3aKITIOUEHHIO O TOM, YTO JKHTEIN
TopHoro — nocenenu, rae 6sU10 3a6HTO U ChEAEHO OTPOMHOE KOJIMYECTBO JOMALIHMX )KHBOTHBIX — HE
MOIJIH 3aHUMaThCA CKOTOBOACTBOM.

IIpexxae Bcero, CKOTOBOMBI HE MOTYT PETYJIAPHO 3a6KBaTh GEpEMEHHBIX CAMOK — KOPOB M KOGBLI,
Kak 3To 3adukcupoBaHo Ha [opHOM. OHM HE MOTYT JOIYCTUTh TaKXKE CHIIKEHUA YHCICHHOCTH MaTo4-
HOTO MOTOJIOBBS IO OXHOM JAecATOM 4acTH o0LIero cTaja, T.e. X0 YPOBHA TOH MH3EPHOM HOIH B3POCIBIX
ocobeii KpyIHOro poraToro ckoTa, koTopas 0OHapy»keHa Ha moceJieHHH. 1 HakoHeLl, CKOTOBOIbI HE MOTYT

13970 KOMIMYECTBO MOTY4YEHO NPOCTHIM AeneHHeM 1760 000 octaTkoB KpynHoro poratoro ckora (80% ot obiero
o6vema komrexkuuu u3 I'opHoro — 2 200 000 ¢pparmenTos) Ha 30—40 kocTeii, T.e. Ha TO YUCIIO OCTATKOB, KOTO-
phie B CpeJHEM MOTIH Obl COXPaHATBLCA OT OAHOM 0COOH, YTO pPacCYMTaHO Ha OCHOBE OMYOMHKOBaHHBIX JaHHBIX
[Lanxun 1956, 1970).

2JlaneoGoTannyeckoe obcnegoBanHe [OpHOro Mokasano MOAHOE OTCYTCTBHE OCTATKOB KYNLTYPHBIX 3/12KOB Ha
noceneHu! [CM. B JaHHOM ToMe ri1. 8, pasaen 8.4], 4To 3acTaBIAET UCKIIOMUTH MPOAYKTH! 3eMIIEAEHA U3 paLH-
OHa TOPHSKOB, XOTA KaKasA-TO PACTUTENLHAA MHUIIA, BEPOATHO, NOTPeG/Anace, He COCTaBNAA, KOHEUHO, IPH 3TOM
OCHOBY JTHETHI. MoJIOYHBIE IPOAYKTEI, 32 HCKITIOYEHHEM ChIPa, BPAA JIH MOCTaBIAIHCH Ha [OpHBIil B 3HAYUTENBHEIX
o0beMax, BBHAY TPYAHOCTH HX TPAHCIIOPTHPOBKH. BOIMOXHOCTB ConepiKaHUa KaKoro-To, Jaxe HeGombLoro, no-
TOJIOBBS MOJIOYHAIX KOPOB, KO3 MJIK OBell IPAMO Ha [OpPHOM NpEeACTaBAAETCA COMHUTENBHOM, BBHAY CeLM(HKH
MH3HEHHOTO YKJIAAa TOPHAKOB, H TalOKe He MOATBEPHIAETCA HU NaNeob0TaHNYEeCKHMMU, HY MTATHHOMOTHYECKHMHI
KCCE0BaHUAMH.

134458 ThIC. rOJI0B KPYIIHOIO POraToro CKoTa, 3a6urrix 3a 300 jert, o3navaer notpednenne 147-193 ocobei
B rol. Ecau npuHaTe cpeanuii Bec creneHHoro Ha l'opHoM xuBoTHOro B 300 Kr, a yOoiiHeIi BrIxoa mMaca 60%
(ucwrtoyas TpeGyxy M npouue cyOGnponykTsl), To, yMHoxkas 147-193 Ha 300 u Ha 60%, monyyum ot 26 400
10 34800 xr ceiporo Msca B rox Wi ot 72 10 95 Kr MsAca B AeHb.
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PETYIPHO YHMYTOXATh HanboJiee MPOAyKTHBHYIO 9aCTh CTaa MEJIKOTO pOraToro CKOTa — B3pOCIbIX OBell
Y KO3, KOCTH KOTOPBIX KaK pa3 M JOMHHHPYIOT CPEAH OCTaTKOB 3ab6UThIX 0cobeit 3Tmx BUaoB Ha TopHOM.

OnHako 3TO 3aK/IIOYEHHE NEpPECcTacT ObITh MapafgOKCAIBHBIM, €CIH BCIIOMHHMTDb, YTO JXUTEIH
mocenKa ObUTM T'OpHAKAMH M MeTatyprami. B neiicTBUTEIBHOCTH OHM HE MOIVIM OOHOBPEMEHHO CO-
4YeTaTh MHTEHCHBHOE CKOTOBOACTBO MACHOTO HANpaBIEHNS ¥ FOPHO-META/LTyPrHYeCKHE paboThl B TEX
MacurTabax, KOTOpble pEKOHCTPYHMPOBAHEI HE TOJIBKO I H3YYEHHOrO CEJIUINA, HO M BCETr0 THIAHTCKOrO
KapranuHcKoro koMimiexkca. TOT apXe0J0rHYeCKHil KOHTEKCT M ABIACTCA KIIOYOM K 00BACHEHMIO
BCEX — M He TOJIbKO GHoNoruieckux — ocobeHHoCTeH ocTeonornaeckux Marepuano I'oproro. CtaHoBHTCS
TIOHATHOH, HAIPUMED, OYEBHIHAA HEPALHOHAIBHOCTB 32605 GepeMEHHBIX KHBOTHBIX. OHa MOXeT GBITh
00BACHHMA TONBKO PUTYATLHOH NNPAKTHKOM, KOTOPO# ObLIa NPOHH3aHa BCA NPOU3BOACTBEHHAs AEATEb-
HOCTBb MECTHEIX MacTepoB. [Ipeo6nafganue 0CTaTKOB B3POCIIBIX OBEL M KO3 C HOPA3UTENIBHO OAMHAKOBBIMH
pa3Mepamy Telna, TakxKe MOXHO OOBACHHUTH TOJIBKO HAMEPEHHBIM I0A60POM M IOCTABKOH Ha NMOCEICHNH
COOTBETCTBYIOIIMX CAMOK. PuTyansHas MOTHBaLUsA, PaBHO KaK ¥ HOTPE6HOCTE B TAIIOBEIX JIOMAAAX Ha
T'opHOM, O-BHAMMOMY, 00YCIIaBIMBAJIH U ITOCTABKY Ha MOCEICHME TOJIBKO B3POCIBIX KPYITHEIX JOMACH,
B TOM 4yHcne 6epeMeHHbiX KoObu1. I HakoHell, BbIABI€HHAA BECEHHE-JIETHAA CE30HHOCTH 32605 MOJIOIBIX
ocobeil KpyIHOro ¥ MeJIKOTO pOraToro ckora Ha [OpHOM MOTy4aeT yXe BIOJHE PeanbHYH CMBICIOBYIO
Harpy3ky. [Ipy HEBO3MOXKHOCTH 3UMHHX MEPETOHOB CKOTA H OTCYTCTBHH COOCTBEHHOTO COAEPKaHUA
M BOCIIPOM3BOACTBA AOMAIIHUX XHBOTHEIX BECh IPUTOHAEMBIH B TEIIOE BPEMA MOJ1a CKOT IPAKTHYECKH
cpa3sy e yMepLIBIIANICS.

Taxum o6pa3oM, BolpekH TpagUIHOHHOMY BBIBOLY O CYLLECTBOBaHMH pPa3BUTOTO CKOTOBOICTBA,
BO3HUKAIOLIEMY ITPH N3Y4EHHH TaKUX OTPOMHBIX KOJLIEKIHIi KOCTeH )KMBOTHBIX U3 APEBHUX MMOCENEHHH,
Hccie0BaHMe OCTEOOrNuecKUX MaTepHanoB [opHOro npuBeno k yTBepxIeHHI0 00 OTCYTCTBUH €ro
y xuteneit nocenka. [opHaKy He 3aHMMaNKCh coepKaHHEM, pa3BeIeHUEM U COXpaHEHHEM TOIO OTPOM-
HOTO KOJIMYECTBa KPYIHOIO POraroro CKoTa, KOTopoe OOMKHO ObLIO ObITh HX OCHOBHBIM NHIIEBHIM
pecypcoMm. Hanbonee BepoATHEIMM NpeacTaBIAIOTCA OBa MyTH, obecneunsabune xurtened [opHoro
MACHBIMH IIpoayKTaMH. Bo-nepBhIX, 3TO — HaeM NacTyXOB AJIA CONEpXKaHUA, COXpaHEHHUA U pa3BeleHNA
CBOMX COOCTBEHHBIX MHOTOTHICAYHBIX CTaj KPYITHOTO poratoro ckora. Bo-BTopEeIX, akKTHBHBIE TOPTOBO-
0OMEHHBIE ONEpalHy C COCENsMH, 3aHMMABIIMMUCH 10 NPEUMYILECTBY KMBOTHOBOACTBOM, IA€ CKOT
CIIYIKIJI KBUBAJIEHTOM ITpH nonyyeHnn ¢ Kapranos pyas! 1, Moxet 6b1Th, Meau. IlepBeiit myTh TpeGoBan
PE3KOT0 YBEIHUUCHHA TEPPUTOPHIA I BEITIACAa 'POMAJHEIX CTaJl, YTO O3HA4Yauo ObI MOTEPIO KOHTPOJIA
HaJ HUMH. BTOPO# — nyTh TOBapHEIX OTHOLIEHHH C APYTHMH ILIEMEHAMH — KaXKETCA 6Onee peabHbIM.
OH HaxOIWT NOATBEPXKAECHUE U HA OCTEONOrNUE€CKUX MaTepNalax, XoTa Obl B BHJE OIPOMHOIO pa3Maxa
M3MEHYHBOCTH Pa3MePOB y KPYTIHOTO poraroro ckota. [To-BuaumMomy, o6MeH Jiexkan B OCHOBE NMOTYyYEHHA
NPOIYKTOB MUTaHUA TOPHAKAMH, a UX NTPOdeCCHOHANBHAA JEATENBHOCTE 00YCNOBIMBaATa CBOE0Opa3ne
BCeil cHCTeMBI XH3HeobecnedeHns KapranMHckux MactepoB. [lonpoGHee 3Ty mpobneMy mnaHupyertcs
PAcCMOTPETH YXKe B IIATOM TOME.

7.7. KoctaHble usgenva

Ha l'opHoM o6Hapy>xeHO OrpoMHOE KOTHYECTBO IPEIMETOB H3 KOCTEH KMBOTHBIX, 3arOTOBOK
M OTXOZOB OT HX npou3BozacTBa. Obliee YucII0 KOCTeH ¢ JOCTOBEPHBIMH clefaMu 06paboTkH M ueneHa-
TNIpaBjeHHOro pa3npobneHus paBHO 6onee 26 ThicAY, — BeIMUYMHA orpoMHas. OqHako ux 1o B obuei
OCTEOJIOrMYeCKOH KOJUIEKLIUH, HalIPOTHB, OKa3bIBa€TCA HHUTOXKHON — YyTh 60jlee OMHOTO MPOLIEHTA.

H3yueHne rOTOBEIX KOCTSHBIX IPEAMETOB U UX 0OJIOMKOB IPUBEINIO K BRIACIEHHUIO KAK MUHAMYM
15 xareropwmii u3nenuii (tabi. 7.21). [ToyTH s MONOBMHBI KATErOpUi OXHO3HAYHO BRIABIIEHH] KAK 3arOTOB-
KH, TaK ¥ oTXoAbl. BripoueM, nmopoit 6bU10 TPYAHO PEILNTH: UIA H3TOTOBJICHHUA KaKoro opyaus noaoOHbIe
3aroToBKH NpeaHasHayanuck. Hanpumep, ans aAByx kareropuit opyauit u3 pebep (ourmn — mmnarenei
M LIITaMIIOB), JOCTATOYHO XOPOIIO Pa3/IMYMMBIX B TOTOBOM BHE, 3arOTOBKH M OTXOIbI JOCTOBEPHO HE pa3ju-
yamck. JlaHHele Tabmuib! 7.21 1eMOHCTPHPYIOT, 4TO 0611ee YHCIIO BLIARICHHBIX HAMH 3aTrOTOBOK CPaBHUMO
C KOJIMYECTBOM OTXOIOB, XOTH, KaK IIPaBHJIO, KOCTOPE3Has NEATENbHOCTh Ha NOCENEHMAX (PHKCHPYIOTCH
KaK pa3 no 3Ha4HTeabHOMY npeobnananuio orxonos. OnHako B TabnuIile MpuBeneHa HHGHOPMAIMA TOIBKO
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Ta6auua 7.21. Kareropnu KOCTAHBIX U3CINHA M COOTHOLICHHE MOTOBBIX $OPM, 3aroTOBOK M 0TX0/10B (packon 1)

Kareropww FoToBble hopmbl 3aroToBku OTxoabl Bcero

Kon-Bo % Kon-Bo % KOn-BO % Kon-so %
Nowwmna, wnarenn 2468 23,9

4466 64,7 1582 16,5 8534 31,8

Wramnel 18 0,2
Tynuk 71 0,7 110 1,6 846 8.8 1027 38
HakoHeudHuku cTpen 6 0,1 4 0,06 5786 60,3
CTepXHU-KNUHLbA 7390 717 14844 55,4
[ ipotam, wmel, 277 2,7 1381 | 20,0
PykoaTku 20 0,2 548 7,9 35 04 603 2,2
Unnueppbl 3 0,03 200 29 178 19 381 1.4
Cosku, nonarbi 5 0,05 8 0.1 13 0,05
gﬂ;:ﬂ"“- MyroButlel, 6 0,1 96 1,4 700 7.3 802 30
FapanbHble KocTh 35 0.3 50 0,7 426 4.4 511 1,9
HeonpeneneHHbie 5 0,05 35 0,5 49 0,5 89 0,3
Bcero 10304 100 6898 100 9602 100 26804 100

Puc. 7.18. Koctausie noumna (A), mmarenu (B) u mrramn n3 xonsrrHoi ¢ananru (C): / — k8. 5228, cy6dasa B-3;
2 —xs. 4825, kommuiexc Nel, cy6dasa B-1; 3 — kB. 4526, cyGdaza B-3; 4 — k. 4725, cyGdasa B-3; 5 — miaBUIbHEIA
aBop koMmiuiekca Nel, cy6gasa B-1



Puc. 7.19. Tynuk U3 HIOKHEH YENIOCTH KpYTI-
Horo poraroro ckora (kB. 5027, s»mmmmie Ne6
¢aza A)

0 (pparMeHTax KOCTei C ABHBIMHU CIEAaMH
06paboTiu, a GoMbILas YacTh OTXOAOB, OCO-
6eHHo nocne nepBoro 3Tana pasapodaeHus
KOCTe#H, 3a4acTyro BOOOIIe HEe HMeJIa KAaKUX-
160 OTHETIMBBIX CIIENOB, MOTOMY OHH
M HE YYHTHIBAJIMChH NIPH OOILMX pacyerax.
B ciryyasnx HanexHON BepUpHUKaLUK CIEN0B
06paboTky Ha OTXOHAX, MOJA MOCIETHHX
NpeBbIIIala COBOKYNMHOE YHCIIO FOTOBBIX
M3IENUI M MX 3aTOTOBOK (CM. HalpuMep,
TYNHKY, OIALIKY, TYTOBULBI U FafanbHble
KOCTH, Tabn. 7.21).

Cpenu xopoIo H3BECTHBIX KaTero-
pHH opyaui omHoit M3 HanbOonee MHOro-
YUCNEHHBIX IPYIN OKa3aIMCh Jiomuia 1 mmnarenu (24%, tabn. 7.21, puc. 7.18: /-4), koTOpBIE H3rOTaB-
JHBAMCH, KaK [IPaBUIIO, U3 pebep KpYIHOro poraroro ckora. BMecrte ¢ TeM, Hepeako B Ka4eCTBE JOIIMII
HCII0Nb30BAIMCH H OCTUCTHIE OTPOCTKH IPYAHEIX IIO3BOHKOB. B KauecTBe IITaMIIOB TakKe UCTIONb30BATHCE
pebpa 1 pparMeHTHI IOMAaTOYHBIX KOCTEH, Ha KOTOPbIX ClIELMaIbHO BbIPE3THCh BBICTYIIBI B BHE YTOJIKOB.
OnuH u3 IWTaMnoB 6bL1 cAeNaH AaXe U3 KOMBITHOMH dananru kpynmHoro poraroro ckora (puc. 7.18: 5).

Ewe oaHoit MaccoBoii kateropueii ABIAIOTCA TYIHKH — OPYIHA M3 HHXKHHUX YEIOCTEH KPYITHOro
poraroro ckota (puc. 7.19). Ha nocenenun HaiifeHsl Kak IeNible 3K3EMILIAPhI, TaKk U UX (parMeHTHl,
KOTOpBIE HCII0IB30BATIMCh BTOPHYHO yke B KadecTBe JOoIMA. CTOMT HOAYEPKHYTh, YTO IPAKTHYECKH BCE
Tynuku Ha ['opHoM (68 u3 71) 6bL1M H3rOTOBJEHBI U3 JIEBOH MOJOBUHBI HHIKHEH YETHOCTH KOPOB U OBIKOB.
IIpy 3TOM H3 4eIOCTH U3BIEKATHCH 3yObl, 8 BBITAHYTAsA PE3L[0BasA 4aCTh HECKOJIBKO YKOpaYMBaIacCh; caMa
e ecTeCcTBeHHas opMa TeNla KOCTH 0CTaBajlach HETPOHYTOMH. Takas MOYTH MONHAA YENIOCTh CO BCEMHU
ee H3rubaMu M BBIMYKJI0-BOTHYTHIMU IOBEPXHOCTAMM OKa3anach BeCbMa IpHroaHo# i 3¢ pekTHBHOro
UCIOIb30BaHUA Kak opyausa. Kpome Tynuka, ecrectBeHHas ¢popMa KOCTH coxpaHsiach 6e3 noapaboTku
M HalpsAMYI0 MCI0JIb30Balach METaJLTypraMu, NOXaiyH, elie TOJIbKO Y OMHOIO OPYAHs — COBKA, H3IOTOB-
JIEHHOTO M3 JIONATOYHOH KOCTH KPYIHOTO POraToro CKOTa M npeJHa3Ha4eHHOro B OCHOBHOM JJIA paboTsl
C pacKaJeHHbIMH YTVIAMH NpH IU1aBke Metaivia (puc. 7.20: /-2). IIpu U3roTOBIEHHM BCEX OCTAIBHBIX
KaTeropHui M3aenuii ecrecTBeHHas ¢opMa KOCTH B 3HAYUTENbHOH CTENCHH YyTPadynBaIach.

Creundunueckoit 0co6eHHOCTEIO 00paboTKH KOCTH Ha noce/ieHuK [OpHELi SRNISIHCE MUHHMMATbHBIE
3aTparhbl TpyAa Ha U3roTOBIEHHE OONBLIMHCTBA IPEAMETOB, YTO, NO-BHIUMOMY, 661110 06yCIIOBIEHO,
C OQHOM CTOPOHEI, OTPOMHBIM KOJIHYECTBOM CHIPbsl — KOCTEH KPYTHOIO pOraTroro cKoTa, a ¢ Apyroi — He-
JOJrOBEHHOCTBIO 3TUX opyauii. Jlnsg npokonok, HanpuMep, O6panu 106ble yITHHEHHbIE (ParMeHThI
C OHHM 330CTPEHHBIM KOHLIOM, KOTOPbIE BO MHOXKECTBE NOTy4YalnUCh IPH IIPOCTOM PACKATBIBAHUH MTOYTH
BCEX 3JIEMEHTOB CKeJleTa, XOTA OCHOBHAA MX Macca C/ielaHa U3 JIOKTEBOH KOCTH KPYTIHOIO poraroro cKora
(puc. 7.21: 1-6). laxce Ans pyKoATOK MCNOIb30BAIMCH MOYTH BCE JIHHHBIE TPyOYaThie KOCTH MEJIKOTO
pOraToro CKoTa, y KOTOpbIX OTIHJIMBAJICA WIH O0aMbIBAIICS 3a4aCTYIO TOJBKO OAMH 3nHpHU3 (CM. AaH-
HBIA TOM, puc. 2.9, masa 2). Y Tonbko An4 H3roToBleHHs HAKOHEYHUKOB CTpeJ, MYyTOBHL H raJajibHBIX
KocTei#t TpeboBaica mpodecCHOHATH3M, BBUIY 0c000# ToHKOCTH paboTsl (puc. 7.22: 1-10, 7.23: 1-10,
7.24: 1-5,7.25: 1-5, 7.26: 1-6).

Jlnsa pana Kateropuil KOCTAHBIX NPEIMETOB HaM YOaloch AETATBHO JOKYMEHTHPOBATEH BCIO MO-
ClIeZI0BaTENbHOCTD 3TANOB HX H3TOTOBJICHHA — OT IeJIO KOCTH [0 rotoBoro uazenus. Haubonee spkum
[IPHMEPOM ABIIETCA MPOM3BOACTBO rajanbHBIX Koctel (puc. 7.27: 1-11). X W3roTaBiuBaIN HCKIIO-
YHTEJBHO M3 JTy4eBBIX KOCTEH KPYIHOIo poraroro ckora. Takoe npeamnoureHue o0yCcnoRIeHO TONMHHOM

29 anl
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Puc. 7.20. CoBkH M3 NIONATOYHBIX KOCTEH KPYNHOro poraroro ckora: / — kB. 5228, cy6dasa B-3; 2 — k. 5128,
cybdaza B-3

P

= - =X

Puc. 7.21. Ipokonxu: / — k.. 4826, xomiuiexc Nel, nnardpopma neun Ne3, cy6dasa B-1; 2 — kB. 4825, cybda-
3a B-3; 3 — kB. 4726, 3auncTka nosos, cy6dasa B-2; 4 — xB. 5533, kommnekc Ne2, cy6dasa B-1; 5 — kB. 4627,
komIutekc Nel, cybdasa B-1; 6 — k8. 5433, komineke Ne2, cybdasa B-1
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Puc. 7.22. Hakoneunuku ctpen: /- kB. 4927, cybdasa B-3; 2 — kB. 4825, xomruiekc Nel, cy6daza B-1; 3 — kB. 4929,
cy6dasa B-3; 4 — k8. 4827, cy6daza B-3; 5 — k8. 4827, cy6dasa B-3; 6, 9 — k. 5532, kommiekc Ne2, cy6daza B-1;
7 — kB. 5330, cy6da3a B-3; 8 — xB. 5330, cy6dasa B-3; 10— kB. 5328, cy6dasza B-3

Puc. 7.23. bnsmky, myroBULbI ¥ JPYTHE KOCTAHbBIE
npeaMeThl: / — M1aBUIbHBINA ABOp KoMILIeKkca Nel,
cy6dasa B-1; 2—kB. 5431, xomruieke Ne2, cybdaza
B-1; 3, 4 — xB. 4825, cy6¢aza B-3; 5 — ks. 5027,
komiuteke Nel, cy6dasa B-1; 6 — kB. 4626, cybdaza
B-3; 7—xB. 4826, cy6dasa B-3; 8 — kB. 5429, cy6-
thaza B-3; 9 — kB. 5432, xommuexc Ne2, cy6dasa
B-1; 10 —«xs. 4928, cy6dasa B-3

29*
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TaGunua 7.22. Hcrions3oBanue cKeneTa ;XUBOTHBIX Ha [TOpHOM Kak MaTepuana AJist KOCTAHBIX W3aennii (packon 1)

Ha3saHus KOCTeit —3NeMeHToB ckeneTa* Yucno anemeH-
Kateropumn TOB cKeneTa Ha
Mnd Cos | Ver | Sc | H R | U [Mtp|Pelv| F T | oaHy kaTeropum
JNlowwna, wnarenu , + + + + + + + 7
Wramnb + + + 3
Tynuk + 1
Hakoriequuxu + + + + 4
KOnun, cTpen
Koctanble + + + + + 5
CTEePXXHU-KNUHBA
Mpokonku, ninebi, + + + + + + + 7
«CNULILI»
PyKoaTKn + + + 3
KocTsiHbie + + 2
UMNUHApPGLI
CoBkun, nonarbl + 1
BnsAwkK, Nyrosvubl, + + + + + + + 7
KOCTAHbIe AUCKK
FapganbHble kocTH + 1
Konuvectso xkateropun ni-
. 4 4 3 5 2 6 2 5
AGNUA U3 OQHOTO 3neMeHTal 1 2 7

* pycckue Ha3BaHuit kocTeil cM. B Tabn. 7.16.

KOMITAaKTHOTO C/0S HA MEAHAIBHOMN CTOPOHE Ty4eBOi KOCTH, KOTOPEIH Y B3pOC/BIX )KHBOTHBIX 3TOI0 BUIa
MokeT gocturars 15—20 MM. JIydeByto kocTs pa3GHBaTH BONB, 3aTEM TOICTYIO YaCTh KOMIIAKTH 06CTpYy-
THMBAJIM B BUJE CTEPKHA, H JlaJiee pa3Ae/sUIM H pa3pe3aiy Ha paBHbIe napavienenunensl. M3 oqHol koctu
MOIIIO NTOJYYHTCS B CPEAHEM OKOJIO IATH-1LECTH rafanbHeIX koctei. [To-BnaumoMy, paboThl OCyILECTBIIA-
JIMCh N0 CHIPOH KOCTH C €€ TEIUI0BbIM pa3MArieHreM. CxeMa nomyueHus J1ouui U3 pedep kopoB H ObIKOB
6bL1a KpaiiHe npocTa: pa3apoOHB Monepek Bcero oaHo pebpo MOXKHO OBUIO MOIYYHTh IO TPEX JIOMIMI,
KOTOpBIE, BEPOATHO, HMENH pa3Hoe (PyHKIIMOHAIbHOE Ha3HaYyeHHe. 11 HakoHell, peKOHCTpYHpOBaHHas CXe-
Ma pa3apobienus 6epeHHbIX U 60abIMX GEPLOBBIX KOCTEH NOMAIITHMX XKHUBOTHBIX Ha [OpHOM fiBIAETCA
APKHM IPHMEPOM HAMEPEHHOCTH MX pacKpos KaK CHIPbA, B OTIMYHE OT THIIMYHOH KyXOHHOH pasfiesIKH
QHAJIOTMYHBIX KOCTEH, BCTPEYEHHO! Ha MHOTHX APYTHX MOCENEHUAX pa3sHOro BpeMeHH (puc. 7.28: 1-9).
IIpu packpoe KOCTHOTO ChIpbsi MAKCHMANIBHO TOJIHO COXpaHAeTcA auadu3 KOCTH, a IPH KyXOHHOH paszaenke
KOHEYHOCTeH XHMBOTHOTO CpeJHHAE YacTH KocTeH — nruadu3bl, KaK NpaBHIo, ApoOATCS.

Ta6auna 7.23. BepoaTHoe GyHKUMOHANBHOE Ha3HAaYEHHE OCHOBHBIX KaTeropHil KOCTAHBIX H3aenHi u3 [opHoro

O6paborka |O6paboTrka w nowns Msrc_nonnenue
APeBeCHbLIX U | KOXMW, akceccyapbl | O6pabotka Opyxme ""T::::::’:pm' PuTyanbHhbie
PacTUTeNLHbLIX | ANIA rOTOBLIX M3A6- | KePaMUKU MeTannyprudecKme aKkceccyapbl
BOJIOKOH nwu
pabotel
nowwuna, TYNWKKM, nowwmna, nowwmna, HaKOHeYHWKM | nowwna, wnarenu, rapanbHble
wnarenm, wnarenu, WTamnbl, | Wwnarenw, cTpen NPOKOIMKKN, PYKOATKN, KOCTH,
NPOKOJIKK, MPOKOIIKW, UrMbl, LwTamnbl, COBKMW, nonartbl, FTOPHO- | NNockue
«cnULbI», PYKOSATKM, NPOKONKN npoxoaveckue KIMHbR, | OUCKM
PYKOATKW GnAwWwkW, nyroevub UMNUHAPLI




7.7. Koctsanble u3nenus
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Puc. 7.24. Taganeubie xoctu: I — xB. 4725, cy6da3za
B-3; 2 — xB. 4927, cy6dasa B-3; 3 — xB. 5027, xunoit
orcek kommiaexca Nel, cy6daza B-1; 4 — kB. 4725,
cybdaza B-3; 5 — k. 472, cy6dasa B-3

AHanu3 KOCTHOro cripba U3 I'opHoro mo-
Ka3aj, 4To aGCONIOTHO BCE BNIEMEHTHI CKelleTa
JOMAIIHHX KOMBITHBIX, XOTA K B Pa3HOil cTemne-
HH, HCTIOJIB30BaJMCh U1 U3TOTOBIEHHA OpYAHit
(tabn. 7.22). 3adpuKcHpoBaHO EAWHUYHOE NCTIOMb-
30BaHHE JaXKe LEJIOH MOABbA3BIYHON KOCTH KpyTI-
HOTO pOraToro ckoTa B kadecTBe jouuia. Tonsko
UL M3TOTOBIIEHHSA TPEX KaTErOpHUil H3nenuii OpL10
YCTaHOBJIEHO NMPEANOYTEHHE HUCKIIOYUTENBHO

0 15 mm
L ——— __——— ]

15 mm

15 mm

15 mm

OIHOTO JJIEMEHTA CKeJleTa B KauyeCTBE ChIPhA:
JUIA rajlajibHbIX KOCTEH — J1y4eBoil KOoCTH, UIs Ty-
MHUKOB — TOJIBKO HMXKHEH YEIIOCTH, a I COBKOB
M JIOTaT — JIONATO4YHBIX kocTell. [opa3zno uvaiie
IPY U3TOTOBJIEHUH CEPHH OTHOIrO H TOIO XKE OpYy-
JIAs1 UICXOIHBIM MAaTEPHAIOM CITYKHIIH COBEPLIEHHO
pa3Hble KOCTH U, HATIPOTHUB, OJJMH M TOT XK€ JNEMEHT
ckesnera Opajics AJs MPOM3BOACTBA HECKOJNBKHX

Puc. 7.25. l'apaneHbie kocti: I — xB. 5028, cy6dasa
B-3; 2 — kB. 4726, cy6daza B-2; 3 — kB. 5433, cybaza
B-3; 4— k8. 5530, cy6dasa B-3; 5 — kB. 5532, koMnjiekc
Ne2, cy6daza B-1; 6 — xB. 5431, ama Ne95, koMIuiekc
Ne2, cybgasa B-1
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Puc. 7.26. I'anansHeie xoctH: /- xB. 4927, cyGdasza
B-3; 2 — k8. 5027, cy6da3za B-3; 3 — kB. 5532/5632,
kommieke Ne2, cybdasa B-1; 4 — xB. 4927, cy6dasa
B-3; 5 — kB. 4928, cyGdasza B-3

Kareropuit nsgenud. Tax, HanpuMep, JTydeBas
KOCTb BBICTYTa/Ia ChIPEEM 1A LLIECTH COBEPIICH-
HO pa3HbIX OpyAMH W NPEAIMETOB, B TOM YHCIIE
M rajajipHbIX Koctedl. B Haubonbiied creneHu
HCITOJIB30BAJINCh Oonbmias Gepuosas, Ny4yenasd,
a TAaKOKe METANMOANATIBLHEIC H JTOMAaTOYHAsA KOCTH.
CaMpiMH MOTMMOPGHBIMH H3JETHAMH OKa3a-
JHCh JIOILMJIA, WINATENH U NPOKOJKH, KOTOphIE
MOTVIM H3rOTAaBJIMBATLCS HE MEHEE, YEM U3 CEMH
pas3HbIX Kocteit (Tabn. 7.22). OHH, HECOMHEHHO,
6bUTH U Haubonee yTUNHTAPHBIMU OPYAUAMH, H,
BEPOATHO, CAMBIMH MHOTO(YHKLUHOHANBHBIMH.
Tynukv ¥ ragajnbHble KOCTH, NO-BHAHMOMY, AB-
JIAIMCh He coBCeM OObIYHBIMH GBITOBBIMH NPEN-
MetaMu. CakpaibHbIi CMBICT TafiaIbHbIX KOCTEH
! oueBKAeH. TyNUKH TaKk)Ke HECIH OMNpeeIeHHY 0
3 0 20mm| PHTYyaIbHO-MarM4eCKyl0 Harpy3Ky: HX HaXoIKH
‘ BECbMa HEPEIKHU Ha JHE UL H 0cOOEeHHO Ha
Kpasix MojoB y 06BaJIOBOK KOTIOBaHOB GOMBIIMX
KOMILTEKCOB cyOda3snl B-1.

KoctsHbie nomuia, lmnarteny, WTamisl, Ty-
TIHKH, IIPOKOJIKH H PYKOATKH A/ METAITMYECKHX
HIWTBEB BCTPEYAIOTCS B ADXEONOTHYECKHX H 3THO-
rpaduyeckux mMarepHanax HapogoB BocTouHoi
EBpomnbl B O4€Hb IIHPOKHX BPEMEHHBIX pPaM-
Kax — OT HEOJHUTa BIUIOTh OO COBPEMEHHOCTH.
Hcnons3oBanuch oHM Ass 06pabOTKH KOXH,
IpeBeCUHb! U pPaCTUTENBHBIX BOJIOKOH, JIOLICHUSA
M OpHAMEHTAIMM KepaMHUKH H T.I. (Tabn. 7.23).
B xone noneBbIX S3KCNIEpHMEHTOB GbLTa MOATBEPXK-
JeHa MHOro(yHKLIHOHATBHOCTh UCTIONb30BaHUA
3THX OpYAHH, IpHYEM HE TONBKO A1 00paboTku
KOXH H/MJIH KEPaMHKH, KaK 3TO TPaAHLIHOHHO
OTMEYaeTCs B ApXCONOTHYECKOMH JIUTEpAType, HO H AJs M3rOTOBNEHHUA Ha [opHOM nUTEeHHBIX PopM M3
MECTHOTO MeCYaHHKa. JKCIEPHMEHTHI NMOKa3aiK 0cobyro 3¢ ¢ekTHBHOCTL paboThl KOCTAHBIMH JIOLIH-
JIaMH, IINATEAMH U 1aXe KPYITHBIMH IIPOKOJIKAMH NPH BHIPE3aHHUA M BBIEMKH TOJIOCTH [1€CUaHHKOBBIX
JHMTEHHBIX GOPM — NpoLecca, MPH KOTOpoM TpebyeTcs Xopollas KOOpAHHALMUA H TOYHOCTb ABH)KEHHH.

JApyruMu opyausmu, 1is BepudUKauuy GyHKLIKOHANBHOTO Ha3HA4YE€HHSA KOTOPBIX TaKXe Mo-
TpeGoBanuch IKCIIEpUMEHTAIBHBIE 1OKa3aTeNbCTBa, CTadH KOCTAHbIE KIMHbA MM 3y6una. Bonpoc
00 3THX OpyAHAX BO3HMK MOCJIE TOT0, KaK Ha TEPPUTOPHH NJIaBUIBHOrO JBopa koMmiuiekca Nel 6biiu
obHapyxeHns! okono 4000 pparMeHTOB, rTaBHBIM 00pPa30M ILTFOCHEBBIX U MACTHBIX, KOCTEH ATHHOMU
ot 11 mo 15 cM. OHH cocTaBHIIH HENPEPBIBHBII pa3MepHBIid pAA CTepXKHEH MOYTH OAUHAKOBOH GOPMBI
¢ npaMoyronbHbiM cedenneM (0,5-1 cm Ha 1,5-2 cm) Cpenn 3THX CTepxHEH Toabko TpH 06I0MKa
MMENH COBEPILIEHHO O4EBHIHBIE Ciieabl paboyeil H3HOLIEHHOCTH 320CTPEHHOIO KOHIIA U €lle Ha JBYX
OpYTHX COXPaHHJIHCH CIeABl OT YHapoB M0 yIIOLIEHHOMY KOHIly KAMEHHBIM MOJIOTKOM HMJIM 4EM-TO

4 0 20 mm

0 20 mm
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Punc. 7.27. Cxema 3TanoB moaroToBKH
ChIpbA ¥ H3rOTOBJIEHUA I'aJJanbHBIX KO-
cteii Ha [opHOM: BapHaHThI IEPBHYHO-
TO pacKposa KOCTH — A4, oTxoasl — B, 3a-
roToBkd — C: I—kB. 5532, komiuiekc Ne2
cy6dasa B-1; 2 — kB. 5633, cybdasa
B-3; 3 — xB. 5832, cy6bdasa B-3;
4 —xB. 4928, cy6daza B-3; 5 - kB. 5431,
cy6dasa B-3; 6 —xs. 4728, cybdaza B-3;
7, 8 — xB. 4929, cy6¢aza B-2; 9 — ks.
5632, xommiekc Ne2, cyGgasa B-1,
10 — k8. 5028, cy6daza B-3; 11 — ks.
5533, cybdaza B-3

noao6HbIM. 3yueHHe OTHOTHITHBIX
CKOJIOB Ha 3THX CTEPIKHSX IIO3BOJIH-
JI0 PEKOHCTPYHPOBATh CXEMY HX H3-
TOTOBJICHHA U NOJMYYUTh HEKOTOpPOE
9HCJIO TAKHUX OPYUH U3 COBPEMEH-
HBIX KOCTEil.

B 1999 r. ¢ nenp0 pekoH-
CTPYKUMH H mojacyeTa 00neMOB
TPYAOBBIX 3aTpaT NpH TOPHBIX pa-
6orax Ha Kapranax 6511 npoBeneH
9KCHEPUMEHT IO TOPH3OHTaNBHOMN
NPOXOJKE TOJIIH NMECYAHHKOBBIX
OoTIIOKEHHH. Bompoc o Hemeran-
JUYECKUX OPYIHMAX IJA TOPHBIX
pabor pemnicsa B nonas3y apxeo-
JIOTHYECKNX KOCTAHBIX KINHbEB
H KaMEHHBIX MOJOTKOB. B skcme-
PHMEHTE HCIIONb30BalUCh TaKKe
U CXOAHBIE C apXEOJIOrMYeCKHMH 0
NPOTOTHNAMH JK3EMILIAPHI AOJNOT,
M3roTOBJNIEHHEIE H3 COBPEMEHHBIX
KocTei kopoB. B pe3dynsrare cTano coBeplIEHHO OYEBMIHO, YTO KOCTAHBIE CTEP)KHH, HCIIOIb3yeMBbIE
Kak 3ybuna WM KJIHHbA, B HEKOTOPOM OTHOLIEHHH Aaxe 6omee 3ddeKTHBHBL, Y4eM UX METaILIMYECKHE
aHanorn. OcoGeHHO ABHO 3TO CKa3bIBAIOCH, KOTAAa Y TOPHONPOXOAYMKA OTCYTCTBOBAIH Npodeccuo-
HaJIbHBIE HAaBBIKU BBIEMKH IIECYAHMKOBOH NMOPOALI U Meprenei. Bo BCAKOM citydae, KOCTSHEIE OpYAHs
6BI7TH HAMHOTO JIENIEBIE METAIIHYECKHX 3y6HN, U X H3rOTOBJIEHHE GBIO MHHYTHBIM JIEJIOM.

Ha paGouux koHIIax Nog0OHEIX 3yOHI U3 CBEXMX KOCTEH mociie oHOro 4aca paboTsl 1o cka-
JIBIBAaHHIO CJIOEB NMECYaHHUKOB MOABIAINCH cnelHduyecKkue ciebl, aHanorH4Hee 0OHapYyKEHHbIM
Ha Tpex oOnoMKax KOCTAHBIX CTEPXHEN M3 apXeoNOorH4ecKHX MaTrepuanoB. ThUIBHBIE KOHLBI 3THX
OpYyAHiH CTaHOBHJIHCH B TOHM MM MHON Mepe pacILIIONIEHHBIMHU OT y1apOB KAMEHHBIMH MOJIOTKaMH.
Te xe cneabl MOXXHO ObUIO HaOMIOAATE M Y HEKOTOPBIX AHANOTHYHBIX OPYAMii M3 KYJIETypPHOTO €105
T'oproro (puc. 7.29: 1-2,5). B npouecce 3KCriepUMEHTa BBHIACHWIACh Talkoke M NMpHYKHHa HalOmionae-
MOJ#i B apXeoJIOrMYecKOM Marepualie HECTAHAAPTHOCTH MIUHEI (0T 11 A0 15 cM) KOCTHBIX CTEpXKHEH.
OaMHAKOBYIO UTMHY CTEPXHEH TPYAHO NOIYyYHTh IIPH MPOAOIILHOM PacKaJIbIBaHHM KOCTEH, ONHAKO 11
OpyAus BCeraa MOXHO ObLLIO MPOCTO BHIOpATh CTEPIKHN HEOOXOAHMOM BENMYHHBI H3 MHOTOYHCIIEHHBIX
3aroToBoK. @aKTHYECKH XKe JUIHHa KOHKPETHOTO OpYAHs — KOCTAHOro 3y6una — 3aBHCea OT LIMPHHBI

——ng 10 CM
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Puc. 7.28. Cxembl pa3apo6iaeHus JIHMHHBIX
TpyO4aThiX KOCTEH IOMAlIHHX KOMBITHBIX.
A - MeToa TUNHMYHON KyXOHHOW pa3felIKu:
nocenennsa spemend [IbB — Bynanosckoe
B lOxHom Ilpuypanse, BessiMeHHOe-1]
B [Ipua3oBbe, a Takxe MaMATHHKU pybexa
¥ Hadana Haued 3pul u3 [lpuyepHomMopss
— Maicxaxo (61113 HoBopoccuiicka), Kapa-Tobe
n Apresunan (Kpsim) B — Merton coxpaHenue
nuacdu3a KOCTH IS U3TOTOBIEHHUS OpYIHH,
pykositku Ha [opHoM: / — kB, 5026, cybGda3a
B-3; 2 — xB. 5027, cy6daza B-3; 3 — xB. 4726,
cybdasza B-3; 4 — kB. 5028, cybda3a B-3;
5 — wunuie Nel2, dasa A; 6 — kB. 5432, koMm-
niekc Ne2, cy6dasa B-1; 7, 8, 9 — kB. 5028,
cy6dasa B-3

Puc. 7.29. KocTsHele KIHHBA AN FOPHONpPO-
XoA4eckux pabor co cieaamu paboThbl: ApeBHUE
(1, 2 —xs. 5027, nnaBUIbLHBIA ABOP KOMILIEKCA
Nel, cybdasa B-1; 3, 4 — kB. 5430, koMIutekc
Ne2, cybdaza B-1; 5 — 3xciepHMeHTaNbHbII
IKIEMILIAP
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KHCTH DYKH pabOTHHKA, TaK KaK NpH paboTe MOYTH BCE OPYIOHE LIETHKOM I0KHO ObLTIO 0OXBAaTBIBATHCSA
nagoHbr0. KocTaHol cTepikeHb TOMalIca yxe B MEpPBBIE MHHYTBI paboThl, €CIIH OpyAME BHICTYNANO U3
nafoHu Gonee yeM Ha 1,5—2 cM CO CTOPOHBI OTKAJIBIBAEMOTO MECYaHHUKA, 3 CO CTOPOHBI YAapHOH ILIO-
maaku — 6ojee yeM Ha 1 cM. CooTBeTCTBYIOIIEE JKe HHANBIAYAIbHOMY pa3Mepy KUCTH PYKH KOCTAHOE
3yOWIIo yaiie BCEro HCHPaBHO CYXHJIO FOPHONMPOXOAYMKY B TEYEHHE MOIYTOPa WIH AaXKe JBYX YacoB
HENPEPHIBHOM paboThl (B 3aBUCHMOCTH OT IJIOTHOCTH PYAOCOAEPKALIEH MOPOMBI).

[NoaTBepannack He TOJNBKO PEABHOCTE MPUMEHEHUA KOCTAHEIX CTEPIKHEH B KadecTBe 3yOmI-Kin-
HBEB, HO M CTAJIO BO3MOXHBIM OOBACHUTH OOHapyxeHHoe Ha [OpHOM COOTHOILIEHHE MEXAY OoOHIHEM
TaK Ha3bIBaEMBIX 3aroTOBOK ((haKTHUECKH NOTOBBIX LIENbIX 3yOH, KOTOPHIMH ellle He paboTaiin) U Bcero
nATEI0 00JIOMKaMH Opyauil co cnegamu cpaboranHocTd. HecoMHeHHO, uTO mocne Hen3bexHoH mo-
JIOMKH BCE OCTAaTKH 3yOHII CO clieJaMH H3HOCA BEIOPAaChIBAIUCHL HA MeCTE paboThI B IIaXTaX, [ITONbHAX
u 3a60sx. Ha nmoceneHuH ke TONbKO H3rOTaBNMBAIIM 3TH opyaus. [103TOMy, HECMOTpPA Ha OTCYTCTBHE Ha
KOCTAHBIX CTEPXHAX ABHBIX CIeJ0B 00pa0OTKU MIH UCTIONL30BAHMSA, BCE OHU JODKHBI ObITH IPU3HAHK
y)Ke rOTOBBIMH OpyauAMH. UMEHHO 3TH HEoObIYHO NPOCTOl (GOPMBI FOPHONPOXOAYECKUE OPYIHSA H CO-
CTaBIIH B KOJUICKLHH He MeHee 71% oT BceX KOCTAHBIX n3aenunii (tabm. 7.21).

Takum 06pa3om, HECOMHEHHO, YTO TpyO4aThie KOCTH KPYIIHOTO pOraTroro CKOTa H Jiomiajeit, oT-
JHYAOIHECS TOICTHIM KOMIAKTHBIM CJIOEM, CITY)KUIH CHIPhEM UL OpPYAMid FOPHONIPOXOAYECKUX paboT.
I'pomannbie MacTabbl JOOBIYH PYABI ¥ MOA3EMHBIX POXOAOK TPeOOBAH 1O CyIIECTBY GECIIpEPBIBHOTO
H3rOTOBJIEHHA OeCYHCIIEHHOro psAaa 3TUX opyaui. IloTpeOHOCTE B HUX TalOKE ABILUIACH €Ille OJHMM
BECHbMa 3HaYHMbIM (aKTOpoM, 00yCNOBUBIINM HCKIIIOUYUTENBHYIO pa3Apo6IeHHOCTh KOCTEH HUBOTHBIX
Ha noceneHuH [OpHbIH.

7.8. Ocreonoruyeckasn Konnekuus u3 «pycckoro goma» 18 seka

B 3aximoueHnH 0630pa 0CTEOTOrHYECKMX MaTEpPHAJIOB KPaTKO OCTaHOBUMCA Ha HEOONBILOM KOJI-
JIEKLHN KOCTeH )HBOTHBIX M3 mocTpoiiku 18 B. (packon 2). Ona pacnonaranachk Ha xonMe ['opHOro
H MOJTyYHJ1a Ha3BaHHE «PYCCKOTo AoMa» 4, ClIy KMBILIEro, KaK MOXHO I0J1arath, OOUTaINILEM TOPHOHM
cTpaku Ha pyaHHKax. CobpaHHbI€ 3€Ch KOCTH OKa3aJIuCh JOCTaTOYHO HH(POPMAaTHBHBIMH AJIA XapaK-
TEPUCTUKH XO3AHCTBEHHOH CHTyallMH 3TOr0 No3aHero koMiuiekca. Ux ocobeHHOCTH BeCbMa BHIMYKIIO |
[IOAYEPKUBAIOT TaKKE CNEIH(PHKY OCTEOJIOTHYECKHX MAaTEPHANIOB PACIONIOKEHHOTO 3AECh XKe Ioce-
JIEHUsA TOPHAKOB M03XHEOPOH30BOIO BeKa, KOTOpas yie onxcaHa Boie. OCHOBHbIE KOIHYECTBEHHEBIE
napaMeTpsl 310 HeGONBIIOH KOJUIEKIIMH [OJYYEHBI 10 TOH K€ METOAHKE, UTO IJIA MaTEPHAIIOB 3MI0XH
OpoH3bl (Tabn. 7.24 u 7.25).

Tabanua 7.24. O61me xapaKTepUCTUKH OCTEQIOTHYECKO BBIOOPKH U3 «PYCCKOTO IOMa»

Kon-so " Kon-Bo kocten .
KOCTeN HAaeKc co cneaaMM Kon-Bo onpege- | Kon-Bo koctei gomalu-
O6bexr pasapo- NuMbIX A0 BMAA HUX KUBOTHbIX
(o6bem B 6 ob6paborkm = o/ o o/ 0
Ky6.AM) NIeHHOCTH (%%) xoctei (%%) | (%% or onpegenumsIx)
Packon 2,
nocTpoiika 18 peka 1550 (40) 44 — 1160 (75) 1160 (100)

Bce ocTatku XKMBOTHBIX M3 pacKOMOK «pycckoro» noma o6muM o6seMoM 1550 ax3eMmnspos
MMEIOT XOPOLIYI0 €CTECTBEHHYIO COXPAHHOCTD U ABJIAIOTCA IMPAaKTHYECKH LENbIMH KocTAMH. MHAeke
pasnpobIeHHOCTH OKa3ajicsa paBHBIM 40, 4TO COOTBETCTBYET THIIMYHBIM KyXOHHBIM ocTaTkaM. Jons
OIpeeIMMBIX O BUAOBOIO YPOBHS KOCTEH, B OTIMYHE OT MaTEpPHAIOB NMO3AHEOPOH30BOr0 BpEMEHH,
coctasuna 75% (tabu. 7.24). Hukakux cieqoB o6paboTku Ha 0CcTaTKax, a TeM 6osiee KOCTAHBIX OpyIUi

«

14 Cm. Kapranm I, [punoxenne 5, c. 94-102.
30—701
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B BeIOOpKe He 0OHapyxeHO. BuioBoil cocTas oka3zancs KpaiiHe OrpaHHYCHHBIM, IPUCYTCTBYIOT TOIBKO
JBa BUJa CENbCKOXO3AHCTBEHHBIX XHUBOTHBIX: KPYIHbIA M MeNKui porathlif ckot. OMHaKoO B POTHBO-
HOJNOXXHOCTh MaTepHajiaM No3AHeOpPOH30BOro BEKa, MOYTH BCE OCTAaTKH M3 Ko/uteKuuH 18 B. mporcxomsaT
OT CKEJIETOB MEJIKOTO poratoro ckora. JInms 14 ¢pparMeHTOB KOCTEH NPHHALIEKAIO KPYTIHOMY POraTOMY
cKorty (Tabn. 7.25).

Ta6anna 7.25. TakcoHOMHYECKas CTPYKTYpa OCTEOJIOTHYECKO# BEIOOPKH «PYCCKOrO I0OMay

Kon-Bo . Cpeaun Hux gonsa orgenbHbiXx Buaos (% %)
Aona xocTen ~ ~
O6bexT onpene- [oMawHux | KPYMHLIA | Menkui
TUMEIX | MBOTHLIX (%%) | POTaTLIil | poraThiii | nowans | cBuHbLA | cobaka | kypuua
KocTen cKoT cxor
Packon 2, 1160 100 12 98,7* 0 0 0 0.1
nocTpowka 18 Beka

*Bce KOCTH MeJIKOro poraroro CKoTa npHHaaieKat OqfHOMY BHAY — JOMAILIHEH OBLIE

Cpenu KocTe# MENIKOTo poraToro CKOTa MMEIOTCH TIOYTH BCE 1EMEHTHI CKEJIETA, 32 HCKITIOYEHHEM
YEpEIOB M OCTATKOB JUCTATILHBIX OTAEIOB KOHeuHocTel. Takoi aHatToMH4eckuit Habop COOTBETCTBYET
HOCTaBKe 1A oOurTaTeneit «pycCKOro JoMa» TOJNbKO HCKIIOYUTEBHO MACHBIX YacTed TYI; TOJIOBEI
M AMCTaNbHBIE YaCTH HOT JODKHEI ObUIN OTAENATHCA TAE-TO B ApyroM Mecte. [loncuer yncna 3abUTHIX
JXHBOTHBIX JIaJl KAK MUHHMYM 57 ocobeit oqHoro Buaa — foMaiiHei oBiel, @parMeHTs! BOCBMH Ta30BBIX
KOCTe#, 110 KOTOpPhIM 0Ka3a10Ch BO3MO)KHBIM OIIpEZe/IeHHE 110713, TPHHAUIEKAIH ToIbKo caMkaM. OHako
3TO CJIMIIKOM OTPaHWYEHHAA HH(POPMALIHNA JUTA YCTAHOBJICHUS PEANbHOTO COOTHOIIEHHE NOJIOB (OBEL[
u 0apaHOB) B KOJUIEKUHH «pyccKoro naoma». WHAMBHAYanbHBIH BO3PACT )KMBOTHBIX IPH OTCYTCTBHH
YEpenoB AOJDKEH OBITH ONPEAEIIeH B AOCTATOYHO LIMPOKMX paMKax OT MOJIyTopa JIET K CTapile.

Hannuue ocraTkos TONIBKO MACHBIX 9acTeil Tyl oBell B MatepHaie 18 B. MoxeT 00bsicHATCA 0COOEH-
HOCTAMH 00eCrneYEeHHA MACOM CTOPOXKEBOTO NOCTa, TAE IoaN 0OUTaIH NHis BpeMeHHO. [To-BHaANMOMY,
Ty[a PUBO3KUIIH MACHBIE YaCTH TyIlI MIIH B CHIPOM BHJIE, MM KaK COIOHHHY. Jlaxce 14 xocTeit kpynHOTro
POraToro CkoTa NpeaCTaBIAIOT COOOH HCKITIOUHTENBHO IPYAHHY M (parMeHTHl KOCTeH M3 MACHBIX OT-
JIeJIOB MEpeIHNX KOHEeYHOCTeH (JIONaTKH, IJIeYeBoi M TYUEBOi) OT TPEX WIH YETHIPEX MOJIOABIX 0cobei.
@dparMeHT IUIe4€BO# KOCTH AOMallIHeH KypHLibl, 00Hapy)KEHHbIH B KOJUIEKLIMH, IOBEPIIAET XapaKTEPHCTH-
Ky OCTEOJIOTHYECKHX MaTepHasIOB 18 B., CTOJIb pe3K0 KOHTPaCTHPYIOILUX C KAPTHHOMH XH3HeobeceyeHNns
CeJIM1IIa TOPHAKOB M METAJLTYProB, 3a0pOIIEHHOTO Ha 3TOM XOJIME TPEMA THICAYENIECTHAMH PaHbllE.

K Marepuanam «pycckoro» nepHoaa MM Aaxe COBPEMEHHOCTH OTHOCHTCA TaloKe HaXO/1Ka TPHALIATH
LieJIBIX KOCTEH KPYTIHOTO pOTaToro cKkoTa, caenaHHas B 2002 r. npH pacyMCTKe CaMbIX BEpXHHX HAIU1acTOBa-
HMiA waxThl (packon 6). Ux oueHs Xxopoiuas (MoYTH COBpEMEHHANA ) COXPaHHOCTB H 1IBET PE3KO OTJIMYAOTCS OT
BCEX OCTAJIBHBIX (PparMeHTOB KOCTEH JKHBOTHBIX M3 NTyOHMHHOIO 3aII0THEHHM LIAXTHI, KOTOPHIE BHE BCAKOTO
COMHEHHA OTHOCATCA K TO3AHEOPOH30BOMY BpPEMEHH (ONMCaHHE NPUBEACHO B CIIEAYIOLIEM pa3aene). 3T
1ieNnble KOCTH NPEACTaRIAIOT cO00# 0CTaTKM OHOI IPYIHO# KIETKH €llie MOJIOAOTO XHUBOTHOIO B BO3pac-
te 1-1,5 ner u BrroyaroT pebpa U NO3BOHOYHEIH cTONG OT NOCIEIHMX MIEHHBIX RO NMEPBBIX MOACHHYHBIX
no3soHkoB. Ha mucranbHex koHLax pebep pukcHpyroTcs ciensl pa3py6oB MaCCHBHBIM META/LTHYECKHM
Jie3BHeM (TOopoM), KOTophIM ObLla BCKPBITa IPY/IHaA IJIETKA M OTHEJIEHA OT rpyaMHbL. CXOIHbIE Clie/ibl pa3-
pyOOB COXPaHWITUCH 1 Ha MONEPEYHBIX OTPOCTKAX MOACHHYHBIX T03BOHKOB. MIHTEpIIpeTanus pacnonoxkeHus
M XapaKTepa TakMX CJIEOB Ha LIeJIbIX KOCTAX OfHO3HAYHa: OHa MO3BOJIET TOBOPUTB, YTO OOHapY>KeHHEBIE
KOCTH ABIMIIOTCA OCTAaTKaMH OTPYOJICHHOM [IETMKOM HauMeHee LIEHHO# B MACHOM OTHOLIEHHH TPYIMHHOM
yacti Tyum. [TosrHoTa Habopa KocTel rpyIHOH KIETKH CBUAETENBCTBYET O TOM, YTO 10 KAKHM-TO IPHYMHAM
OHa OCTaNach He pa3fiejaHHOM Ha 6onee MeskHe KyCKM M He IIOIBEprajiach 3aTeM KyXOHHoit o6paborke.
J1H ocTarky MonIH 6BITh MPOCTO COPOLLIEHEI B IAXTY MOCJE AOBOALHO Ipo(ecCHOHANLHON pa3feiKu
LeJIoN TyIIH ¥ yTWIH3alUuH Hanbosiee IEHHBIX MACHBIX €€ YacTeH.
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7.9. Octeonornyeckue matepuann! U3 packonok 2002 roga

7.9.1. KoCTH XHBOTHBIX

Apxeosoonornyeckas kowrekuusa 2002 r. packonok cocrasuna okono 321258 ocrarkos. B 1a-
6nuue 7.26 npUBEACHB! €€ OCHOBHBIE KOTMYESCTBEHHBIE IIOKA3ATEIN:

1) YHCNO KOCTHBIX OCTAaTKOB;

2) uHAeKc pa3apobeHHOCTH KoCTeit;

3) oTHOCHTENBHOE YUCTO0 KOCTel co cenamu oOpaboTKy;

4) OTHOCHTE/IBHOE YHCIIO ONPENESTUMBIX 1O BUIOBOIO YPOBHS KOCTEH.

B TaGnuiie 7.27 naHbl OCHOBHBIE PE3YJITATHI ONMPEAES/ICHH BHIOBOIO COCTaBa KOCTHBIX OCTATKOB.
Bce Marepuans! B TabiHIax pacnpenesieHsl 0 CTParurpauyecKnM Mmoapas3aesicHHAM U OTAENbHBIM
ob6bexTaM.

KonndecTBeHHbBIE MOKa3aTeIN U BUAOBOH COCTAB KOJUIEKLIMH OKa3aJIMCh AOCTAaTOYHO CXOAHBIMH
C OLIEHKAMH KOCTHBIX OCTaTKOB M3 PAaCKOIOK NpeaiecTByomux jet. Eme pa3 noguepkHeM 3TH 0co6eH-
HOCTH COCTOSIHHMA M COCTaBa KOCTHBIX MaTe€pHaJIOB M MX PaclpeAeieHUs [0 XPOHOIOTHIECKHM (azaM
Ha packore 6:

A) HanmeHee pa3apo6iieHHbIE KOCTH )KHBOTHBIX BCTPEYEHBI TOJIBKO B BbIOOpKax cy6dassl B-3. Ota
4acTh KOJUIEKLIMHU OKa3a1ach M HanboJiee MHOMOYHCIEHHOM, YTO H ONpeAeNIo ob1uii 061IHK MaTepHanoB
U3 packomna 6. OCTaTkH XXMBOTHBIX U3 BCEX APYTHX XpOHOJOrH4eckux ¢as u cydda3 okaspiBarorcs 60ee
pasapobnennbiMu. Haubonbiras pa3apobieHHocTs 3adpukcupoBana s cyOdassr B-1, rae nokasarens
pa3apobiaeHHOCTH XOTA U Konebnercs ot 60 no 312, B cpenHeM pase 119.

B) Jlons KocTeit OTAENBHLIX BUAOB AOMAIIHHX XXHBOTHEIX OCTAae€TCA JOCTATOYHO MOCTOAHHOM 1A
BCEX XpOHONOrM4Yeckux a3 u cybdas, Torna Kak BHYTPU HUX MO KOHKPETHBIM OOBEKTaM OHa MOXET
3HaYUTENIBHO MEHAThCA. KOCTH AMKHX JKMBOTHBIX KpaiiHe MalOYHCIEHHB], HO B BUIE €IHHHUYHBIX Ha-
XOJIOK BCE )K€ IPUCYTCTBYIOT B CJIOSIX BCEX XPOHOJIOIHYECKUX ¢a3.

B) Kocti cobak, HCIUTIOYHTENIBHO B BUIE €AUHHYHBIX Pa3pO3HEHHBIX OCTaTKOB, BCTPEYEHBI TOJILKO
B BeIOOpKax cy6¢a3ssl B-3. B ocTaibHOM YacTH KOJUIEKUMHM OHH JOCTOBEPHO OTCYTCTBYIOT.

Kpome 3THX 061X MOMEHTOB, CleAyeT MOAYEPKHYTh, YTO BUAOBasA UACHTH(PHKALUA OCTATKOB
AMKHX )XMBOTHBIX M3 PacKoIa 6 1moka3ajia HaJIMYHE KOCTEH BCero JHMIMIb MATH BUAOB — kabaHa, KOCYIH,
JIKCHI, 3aiia u 606pa. tor Habop BHMIOB BHINIAAMT KpaiiHe GSIHBIM 10 CPAaBHEHHIO C MaTepHajlaMH
packona 1.

Bronoruyeckne XxapaKTepuCTHKH JOMAIIHHX )KUBOTHBIX — BO3PAaCTHOMH COCTaB, pa3Mephl U HHIH-
BHAyalbHble 0COOEHHOCTH — OKa3aIMCh MOJIHOCTHIO HACHTHYHBIMH NPEICTaBIEHHBIM BEILIE OLIEHKaM
IUIS OCHOBHO# YaCTH OCTeOnoruyeckoi komnexkuuu I'opHoro.

PHTYyaNbHBIH acHIEKT 3aOTHEHNA KOHKPETHBIX OOBEKTOB B packomne 6 Taloke CXOCH C MPOaHAIH3U-
POBaHHBIMH BBILIE MaTEpPHaJIaMH H IIPOCNEKHUBAETCA U1 BCEX XpOHONOrnieckux $as. 3apuxcupoBaHsl
MHOTOYHCIIEHHBIE ClIeIbl CPE3aHUA MACA C KOCTelt M JanbHeiillero ux pasapobneHus Ha 6onee Menkue
¢dparMeHTh! cX0AHOH GopMEI. B 3an0HEHHH NMPAaKTHYECKH BCEX UM paHHeH ¢a3sl A 0OHapyKEHBI
€IHHUYHBIE pa3po3HEHHbIE OCTaTKH YMOPHOHOB KpyIHoro poraroro ckora. Ha nae xununia Ne55, kpome
TOTO, HaXOJHJIUCh JBE NMOJOBHHKH HIKHEN YETIOCTH JIUCHI CO ClleJaMH MX HAMEPEHHOIO PacwJICHEHHS
M YaCTUYHOTO OGXKHraHHUs.

BuoBas cTpykTypa IOMaILHHX )XHBOTHBIX H3 KoMIUlekca Ne3 cy6dassl B-1 oka3anace Haubonee
CXOIHOMH ¢ MaTepHaiaMi M3 komiuiekca Ne2. XoTsi HECOM3MEPHMO MAJIOE KOJIMYECTBO AM Ha TEPPUTOPHH
Komriuiekca Ne3 u ux 06eIHEHHBIE OCTEOIOTHYSCKHE BEIOOPKH AEIAI0T 3TH MAaTEPHAIIBI MEHEE BEIPA3UTENb-
HBIMH. OTMETHM JIHIIb HAXOIKH B IATH SIMaX 3aJIOLIEHHBIX acTParajioB OBEIl U K03, a B AMe Nel41 cpeau
MPOYMX JOCTATOYHO MHOTOYHCIICHHBIX U pa3apOOIeHHBIX KOCTEH — IBYX MOYTH LIENBIX HUXKHHX YETIOCTEH
KpYMNHOro poraroro ckota. OcTeoIorH4ecKie MaTepHalibl U3 3al0THEHHA HKIWIHIL ITOTO KOMIUIEKCA Taloke

30*
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Ta6anna 7.26. OcHOBHbIE KONMHYECTBEHHBIE 10Ka3aTe/IH KOJUIEKLMH KOCTEH )KHBOTHBIX M3 packora 6

Kon-so Unaexc Kon-Bo kocTte# co cnegamu |[onn (%) onpene-

Pasa O6vennl KocTen paaﬂng:eu- ob6paborku u ux pons (%) NMMbIX A0 BMAA
Bcero no ¢aae B3 (wrbixkn 1-9) | 258800 82,3 6583 25 19
Xunuwe 45 6570 106,0 144 2,2 17
82 XKunuwe 57 1430 89,4 23 1,6 17
HKvnuwe 59 4570 123,5 83 1.8 15
fima 137 1060 81,5 14 1.3 12
Bcero no d¢ase B2 13630 106,5 264 1,9 16
Hunuuwe 48 5220 130,5 107 2 13
HXunuwe 49 23630 123,1 335 1,4 14
Ouar 11 250 312,5 3 1,2 8
Owuar 12 320 80,0 3 0,9 13
Ouvar 13 2 50
" Ovar 14 20 66,7 1 5 40
g TpaHwesn 134 10410 117,0 133 1.3 12
E Hvwa B o6Ban. 960 106,7 23 24 15
2 fAma 132 70 100,0 2 29 19
o fima 133 120 60,0 9 7.5 21
@ "Ama 135 40 200,0 45
Ama 137a 100 100,0 1 1 16
fAma 138 70 233,3 2 29 19
Ama 139 6 1 16,7 33
Ama 140 340 113,3 3 0,9 15
Ama 141 680 68,0 20 29 24
Bcero no ¢ase B1 42238 119,7 643 1,5 13
Xunuwe 50 810 135,0 23 2,8 20
Xunuwe 51 80 266,7 2 2,5 15
Hunuwe 52 940 94,0 14 1,5 21
Xunuuwie 53 300 75,0 3 1 20
A Xunuwe 54 1650 91,7 24 1,5 16
Hunuwe 55 1270 115,5 27 21 20
XKunuwe 56 580 116,0 15 2,6 15
Xunuwe 58 150 150,0 3 2 20
XXunuwe 60 500 125,0 4 0,8 27
Ama 130 310 103,3 10 3,2 18
Bcero no ¢gase A 6590 105,8 125 1,9 19

Bcero no packony 6 321258 86,0 7615 24 17,8

JIOBOJILHO THIIMYHBI Ui KoJuiekuun [opHoro. OnHako BCe JKE OCTAaTKH )XKHMBOTHBIX M3 xunuina Ne49 He-
CKOJILKO BBIAETIAKOTCA, IIPEXK/IE BCETO CBOCH MHOTOYHCIIEHHOCTBIO, @ TAKXKE MPUCYTCTBHEM Pa3pO3HEHHBIX
0CTaTKOB SMOPHOHOB KpyTHOTO poraroro ckora (21 KocTs), AByX 3aJI0IIEHHBIX acTparajioB OBEIl U TpeMs
KOCTAMH HOBOPOKAECHHOTO pebeHKa (OIICcaHne YeTI0oBeYeCKHX KOCTeH 13 packoma 6 CM. HIKe). A BOT B 3a-
NoHeHNN »aumiia Ne48 pu cpeaHeM 00beMe BEIOOPKH YKC/I0 OCTATKOB ITIOYTH B3POCILIX 0CO0€H MEIKOro
POTaToro CKOTa BBIIIAIHUT NOCTAaTOYHO 3HAYHTENbLHEIM (0Kon0 32%; Tabn. 7.27).
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TaGanua 7.27. Buposas cTpykTypa ZOMalIHHX JKHBOTHBIX M3 packona 6

Yucno Ronn ("f') Cpenoy HUX AONA OTANbLHbLIX BUAOB (%)
®a3a O6bekTbI onpeAenUMbIxX Kocren
KocTel AOMaALLHKX | KpC | MPC | llowanb | CBuHLA | CobBaka
MUBOTHbIX
Bcero no ¢ase B3 (wrbiku 1-9) 48220 99,9 80,3 | 16,5 3,0 0,2 0,02
XKunuuwe 45 1104 100 747 | 211 4,0 0,2
82 Xunnwe 57 245 99,6 783 | 3,6 1,1 0,1
Xunnwe 59 694 100 76,4 | 22,5 1,0 0,1
Ama 137 126 100 794 | 19,8 0.8
Bcero no chase B2 2169 99,9 75,9 | 20,9 3,0 0,2
Xunuwe 48 672 99,7 64,3 | 31,9 34 0,3
XKunuwe 49 3209 100 75,7 | 21,8 2,2 0,3
Ovar 11 20 100 75,0 | 25,0
Owuar 12 43 100 69,8 | 30,2
Ovar 13 1 100 100,0
™ Owuar 14 8 100 75,0 | 25,0
g TpaHLuen 134 1276 99,9 702 | 264 | 30 04
E Huwa B o6ean. 140 100 62,1 | 25,1 14 14
§ Ama 132 13 100 923 | 7,7
l Ama 133 25 100 80,0 | 20,0
@ Ama 135 18 100 61,1 | 38,9
Ama 137a 16 100 93,8 | 6,3
fiva 138 13 100 76,9 | 23,1
Ama 139 2 100 50,0 | 50,0
AAma 140 52 100 76,9 | 19,2 38
fAma 141 160 100 68,1 | 31,3 0,6
Bcero no case B1 5668 99,9 72,6 | 24,4 2,6 0,3
Hunuuwe 50 163 100 736 | 24,5 18
Xunnuwe 51 12 100 83,3 | 16,7
Xunuwe 52 200 100 80,0 | 20,0
XKunuwe 53 59 100 84,7 | 15,3
A Xunuwe 54 261 100 80,5 | 17,2 23
Hunumwe 55 253 99,2 81,7 | 15,9 2,0 04
HKunuuwle 56 85 100 824 | 17,6
Xunuuwe 58 30 100 66,7 | 33,3
Hunuwe 60 133 100 60,2 | 37,6 23
fima 130 55 100 63,6 | 27,3 9,1
Bcero no caze A 1251 99,8 76,9 | 21,3 1,5 0,3
Bcero no packony 6 57308 99,9 79,3 | 17,5 2,9 0,2 0,02

B uenom ke elie pa3 MOJYEPKHEM, YTO OCHOBHbIE KOJIMYECTBEHHBIE MOKA3aTENH, BUOOBAsA
CTPYKTypa, XapakTep pa3apoO0JieHHOCTH U crnenudHIeCKHEe CIeAbl HaMEpEHHOro pa3apobiieHHs
KOCTHEIX OCTAaTKOB H MaHHITyJIMPOBaHHA UMH, 3a¢ukcupoBannbie B 2002 r. Ha MaTepHanax packomna 6,
HO3BOJIAIOT FOBOPUTH O €AHHON cHCTeMe NOTPeOIeHNsA MACHBIX MPOJYKTOB M PHUTYalbHON YTHIH-
3a1lMU KOCTEM )KUBOTHEIX Ha [OpHOM, YCTaHOBJIIEHHOHW MO OCHOBHOH OCTE0JIOTHUECKOH KOJUIEKLIUH
U3 packona 1.
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7.9.2. Hageaus 3 KOCTH

ToToBble H3zenus ¥ OpPYAMA U3 KOCTEH KHBOTHBIX, OOHapy)XeHHbIe B pacKome 6, BKIKOYEHBI
B CTaTHCTHKY ()parMeHTOB CO ciaegamu o6paborku (opyaus, 3aroTOBKH, OTXOBI), IPHBEJEHHYIO B Ta-
6nuue 7.26, n coctapnaoT okono 42% ot ux obuero uncna (7615 ocrarkoB). 3apHKCHpOBaHHbIE OPYAHA
MOryT OBITh OTHECEHBI K IIECTH OCHOBHLIM H3 15 BhIAEICHHBIX paHee kaTeropui (Tabn. 7.28).

Ta6auna 7.28. KocrsiHele n3nenus u3 packona 6

Raxeropun lotoBble hopmbl 3arotoBkuU OTxoabi Bcero
KOn-8O %% xon-8o0 | %% Kon-so %% KOn-80 %%
Nlowwmna, wnartenu, wramnbl 560 17,6 523 29,3 86 3.3 1169 15,4
Tynuk 14 04 3 0,2 60 23 77 1,0
KocTaHble CTepXHN — knuHbA | 2500 78,5
MpOoKONKK, UrMbI, «CANLbI» 49 1,5 340 19,0 e 838 A8 6.0
PykoaTku 7 0,2 290 16,2 35 1.2 332 44
KocTaHble uMnMHAPDI 40 1,3 236 13,2 317 12 593 7.8
BnAwky, nyrosuubl, 175 9,9 383 14,5 558 7.3
HeonpeneneHHbie uagenus 16 0.5 218 12,2 84 3,2 318 4.1
Bcero 3186 100 1785 100 2644 100 7615 100
Hdonn B %% 41,8 23,5 34,7 100

Haubonee MaccoBEIMM OKa3aIMCh KOCTAHBIE KIMHbS HIH 3yOMIa — FOPHONPOXOMYECKHE OPYIHA
(2500 enmumi), oOHapyxeHHBIE B OCHOBHOM B HamnacToBaHHAX cy6da3sl B-3. Bropoii no uucneHHo-
CTH KaTeTOPHEN ABILIIOTCA JIOLWIA M LINaTean U3 pebep KpynHOro poratoro ckoTta, a TakKe 3aroTOBKH
M OTXOOBI OT HX HM3TOTORJIEHHA, 00llee YUCI0 KOTOpBIX AocTuraer okono 1160 ¢parmentoB. B TO *xe
BpeMs CPEIM HUX OCTAaTKOB MHCTPYMEHTOB CO ClI€JaMH HMCIONb30BAHUA B BUJE 3IOLIEHHOCTH OHOTO
13 KOHUOB HacuuThiBaeTcs Bcero S00 ax3eMmuspoB. OCHOBHAA MX YacCTh TAKkKe KOHLEHTPUPYETCS B OT-
noxeHux cy6gasnl B-3. K a1oii e KaTeropuu OTHECEHB! €qMHHYHBIC ()ParMEHTHI CJIOMaHHBIX CTPYTOB
13 pebep KpyMmHOro poraToro CKOTa U JIOIAaaH, KOTOPbIE, O4EBHUIHO, HCIIOIB30BATTHCH NPH BBIIEIIKE LIKYP.
JlocTaTo4HO peIKUMH ABIAIOTCS JIOLLMIA C ABYMA pabounmu KOHIaMH U3 xWiHI NeNe48 u 49 (cy6dassr
B-1). B opyauiiHoM MaTepuaJie packorna 6 peacTaBlCHbI TAIOKE U TYITHKH, KOTOPBIE MPOHCXOAAT UCKITIO-
YYUTENIFHO U3 HalulacToBaHUM cyOdasel B-3. Bee 14 Haxomok ABNAIOTCS JIHIIB PparMeHTaMH, MO KOTOPBIM
PEKOHCTPYHPOBaHEI MG 10 3K3eMILIApoB 3THX opyauid. KpynHeie no pasmepam npokoinku (39 3k3.) us-
TOTOBJICHBI IPEUMYIIECTBECHHO U3 JIOKTEBBIX KOCTEH KPYIHOI0O poraroro ckota. ManounciaeHHBIMH Cpeu
OpYAMH OKa3aTHCh PYKOATKH U3 TPYOUYaThIX KOCTEH METKOrO poraTtoro cKora: o6HapyeHbl 00JIOMKH CeMH
TOTOBBIX OPYAHMH, XOTA 3ar0TOBOK JUTA HUX ObLT10 ropa3no 6omnsiue — oxono 150 exnann. KpoMe Toro, cpeau
obpaGoTaHHBIX KOCTEH BCTpedeH GparMeHT 3aI0eHHOro pebpa KpymHOro poraroro CKoTa ¢ Hace4kaMu
B BuJie opHaMeHTa (puc. 7.30). 3To eqMHCTBEeHHAA Haxo[Ka Takoro pona Ha [opHom.

M HakoHel, OTHOCHTEIBHO MHOTIO-
YHUCJIEHHBIE B NPEIIIECTBYIOIHE OB
PACKOIOK «raJajibHbIE KOCTH» MOTHOCTBIO
OTCYTCTBYIOT B KOJUIEKLIMM packoma 6.
Bonee Toro, He 0OHapy)XeHO HH OIHOM
3arOTOBKH 3THX MPEIMETOB, JaXe B BHIC
rpy6o o6paboTaHHOro CTEpKHA U3 Iyde-

Puc. 7.30. ®parmeHT peOpa KpyTHOro poraro-
ro cCKOTa C OpHaMeHTOM: packon 6 — kB. 3940,
cybdasa B-3
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BOM KOCTH KPYIHOTO poraroro ckota. OTCyTCTBYIOT M OCTaTK{ pa3ApoOneHHEIX OlpeieIeHHBIM 00pa3oM
JY4EBbIX KOCTEH, KOTOpbIE HEH30€KHO BO3HHKAIH MPH M3TOTOBJICHHH «TaflalbHBIX KOCTEH» B APYTHX
koMmiLiekcax I'opHoro.

7.9.3. AHTpONO/IOrH4ecKne HAXOAKH

Pa3posnenHelie yenoBedeckue KocTH (21 3K3.) 0OHapyeHbI MCKITHYUTENLHO B HAILIaCTOBAHUAX
da3sbl B, HaunHas yke ¢ nepBbIX THIKOB. [Tlepeyncnenne HaXoqOK COOTBETCTBEHHO MECTY OOHApY)KeHHA
JIaeT CNEAYIOIYIO KapTHHY:

kB. 4038 6/1-2 — ¢parMeHT Masoit 6epLIOBOH KOCTH B3pOCIOrO MYXK4YHMHBI;

kB. 3940 r/3 — Tpu pparmeHTa OIHOTO Yepena B3POCIOTO MYKIHHBI;

kB. 3940 r/4 — pparmMeHT mICHHONO MO3BOHKA B3POCJION0 HHAWBHIYYyMa, IO-BHINMOMY, JKEHILMHBI;

kB. 4039 B/4 — nouTH 1eNas TUIEYEBas KOCTh HOBOPOXIEHHOTO pebeHKa;

KB. 4049 a/S — moytu nenas Manas 6epLoBas KOCTh MOIOZOTO UHAMBHAYYMA — MOJAPOCTKa;

KB. 4049 B/5 — ¢parMeHT yepena B3pOCIOro HHANBUIYYMa;

KB. 3938 B-1/5 — pparmeHT Manoif 6eprOBOH KOCTH B3pOCNOro MHIUBHAYYMa, MO-BHAMMOMY,

MEHIHHBI;

KB. 3939 1/5 — ¢parMeHT yepena euie MOJIOIOTO MHANBHIYYMa;

kB. 3940 6/7 — nBa ¢pparMeHTa Yepena BIpOCIOTro HHAUBUAYYMA, 10-BUIUMOMY, KEHILUHBI;

kB. 3939 6/8 — mouTH uenas 6onpmas 6epLOBas KOCTH HOBOPOXIEHHOTO peOeHKa;

KB. 3839 r/9 — nBe nouTH Henbix koctH (bonpias 6epuoBas U TyueBas) U pparMeHT Yepena HOBO-

pOKAeHHOTO pebeHKa (0QHOTO MIIH HECKONBKHX);

KB. 3839, xunume Ne49 (cybdasa B-I) — nBe noyTH LenbX KocTH (pebpo M Ta3) U pparMeHT

yepena HOBOPOXKAEHHOTo pebeHka (OIHOTO HIH HECKONIBKHUX);

KkB. 3839, savmiie Ned5 (cybdaza B-2) — Manas GepLioBas KOCT HOBOPOXKAEHHOIO peOeHKa;

kB. 3938, s»aunine Ne57 (cybdasa B-2) — xopoiuo coxpaHuBmiascs 6onbias 6epLoBas KOCTE HOBO-

pOXIEeHHOro peGeHKa.

B pesynbrare BHIACHHIIOCH, YTO KOCTH HOBOPOXICHHBIX KOHLIEHTPHPYIOTCA B xwnine Ne49 u Han
HUM: CEMb M3 NECATH IETCKNX KocTeil oOHapyxeHbl B kBagparax 3839 u 3939. Pacnipenenenue stux
HaXoJOK I10 31IEMCHTAM CKeJIeTa YKa3blBaeT Ha NMPUCYTCTBHE B MaTepHalle KOCTeH kKak MUHHUMYM JBYX
HOBOPOXAEHHBIX (Tabi. 7.29). X ocTaTKu NPOMCXOAAT OT INIaBHBIX aHATOMMYECKHX OTAENOB — Yepena,
IPYIHO# KJIETKH, Ta3a, BEDXHHX M HHIKHUX KOHEYHOCTEH, UTO 0OBIYHO MapKUPYET HCXOAHOE NoNaiaHHe
B CJIOH XOTA GBI OfHOrO MOJMHOrO ckenera. KocT Monoibix W B3pOCHBIX MHAWBHIYYMOB, HallpOTHB,
NIPEACTARIAOT co00#t pa3spo3HEHHBIE OCTATKH KaK MHHHMYM TpPEX YEJIOBEK, BEPOATHO, AaXe MCXOAHO
NONABIIHE B CJIOH B BH/IE €ANHUYHBIX YacTeil CKeNeTOB.

TabGauna 7.29. AHatoMuyeckas CTPYKTypa aHTPOIIOJIOTHYECKHX HAXOAOK M3 packoma 6

BoapactHoi cTaTyc
Hassanue anemeHTa ckenera - = — Bcero
HOBOPOXAGHHLIN MOnoaon B3poCnbin
Cran Yepen 2 1 6 9
Vert MoasoHok 1 1
Cost Pebpo 1 1
H Mne4eBan KoCTb 1 1
R NyyeBasn kocTb 1 1
Pelv Ta3soBas KOCTb 1 1
T Bonblas 6epuosas 3 3
Fi Manasn 6epuosas 1 1 2 4
Bcero 10 2 9 21
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ApxeoﬁoTaH nyeckue nccnenopaHunsA

ITaneostHOGOTaHHYECKHE (MIIH Xe apXxeoboTaHMYECKHEe) HCCIeIOBAHMUS — HapAAY C aHTPOIOJO-
THYECKUMH, aPXEO0300JI0THYECKUMM H TAUTHHOJIOTHIHCKHMH — ABISUTUCH COCTABHOH 4acThIO naneobu-
OJIOTHYECKOH MpOrpaMMbl, OCYIECTBIIABIIEHCA IPH packonkax noceneHus [opHeiid. Mcnons3oBanue
naieo00TaHNYECKNX METOJOB M3yYEHHs KYJIBTYPHOTO CJIOfl [IPECIICIOBAJIO ABE OCHOBHbIE HeaH. Bo-
NEPBHIX, YCTAHOBUTH 3aHHMAINCH JIM JKUTEJH MOceNKa 3emienenueM. M, Bo-BTOpEIX, HCOJIB30BAJICA
71 B OBITOBBIX M ITPOU3BOJCTBEHHBIX LENAX HABO3 B KaYECTBE HCTOYHHKA TOILIUBA — JOMOIHUTEIBHOTO
HITH AJIETEPHATHBHOIO [IPEBECHOMY.

8.1. MeTtoauka cbopa n o6paborku ob6pasyoB

Jna noncka naneo60TaHHYECKMX MaKPOOCTaTKOB — 3€peH U CEMAH KYIbTYPHBIX H COPHBIX pac-
TEHHI — HaMH IPUMEHAICA MeTon GuIoTauuM KynbTypHoro ciosa. O6seM nmoyBeHHO#H NpoObl IPH 3TOM
Bceraa pasasnca 10 murpam (1 Beapo), a pOMEBIBKA OCYLIECTBIIAIACH C IOMOIUBIO CUT, JUAMETP AYEEK
koTopbix He nmpessiman 0,25-0,5 mm. Hanbonee aktuBHO c60p 06pa3nioB NpoBOAWICS B MEPBbIE OB
packorok (1993-1995)!, a taioke B 1998 rt. B 061ueii cnoxxsHocTH 66110 cobpano ¥ npoMsITo S0 06pa3Los,
9T0 cOCTaBHIIO B 1iesioM 500 TUTPOB KyNsTypHOTO cJ0s1 0611iMM BecoM Gosee TOHHEI.

Hccnenosanuio moaBeprainch NPEUMYLIECTBEHHO T€ YYaCTKH KYJIBTYPHOIO CJIOA, YTO COAEpKATH
60JIb1I0E KOJIHYECTBO 30JIbI H YIJIS: 3aII0JTHEHUA SIM, 04aroB, XUIbIX U MPOU3BOICTBEHHBIX COOPYXEHHHH,
a TaKke BEpXHHE HAIUIaCTOBaHHA KYJIBTYPHOTO cjos (cybda3a B-3), 3auacTyio npeacTaBisBlInde co60i
MOIIHBIE 30JIACTO-YTJIMCTHIE JIMH3HI (IEPEOTI0KEHHBIE TPOAYKThI YHCTKH 04aroB Ha Oonee paHHHX JTa-
Hax CyIIECTBOBAaHHMSA cenuila). FIMEHHO B TaKMX MPOCIOMKAX JIydlile BCEIO COXPAHAIOTCA 00yITIeHHbIE
OCTaTKH 3epEeH H CEMSH KaK KyJIbTYPHBIX, TAK H COPHBIX PaCTEHHH.

JInurs MeHee nonoBuHBI 00pa3uoB — 19 npo6 u3 50 (wim 38%) — conepkanyu ApeBHHE KapOOHH-
3HpoBaHHBIe 60TaHHUECKHEe MakpoocTaTkn®. HekapGoHH3NpOBaHHBIE 3€PHA M CEMEHA, MHOT/a ropas3io
6osiee MHOTOYHMCIIEHHBIE B 3THX Mpobax, He MPHHUMAIHCL HaMH B pacyeT. M xora opraHMyeckue ma-
TepHasbl (KOCTH XKHBOTHBIX, OCTaTKH APEBECHHBI B CTOJIOOBBIX AMKaX H JPEBHHUX MIaXTaX M TPAHILEAX)
COXpaHAIOTCA B KyJLTYpHOM ciioe [opHOro oueHs xopoiuo, 6iarogaps 60rarcTsy colnsiMu MeIH, TOIbKO
nub 06yTieHHbIE CEMEHA PACTEHHI MOTYT CHUHTAThCA JOCTOBEPHO peBHUMH. B TO ke Bpems Bo3pact
HeKapOOHHU3MPOBaHHBIX OCTAaTKOB PacTEHHI MOXeT Kole6aTbCsi OT HECKONBKHX JIET 10 HECKONbKHX
cronetHil. x monananue B KynbTYPHBIH €10 MOXXET OBITE CBA3AHO HE C AEATEILHOCTBIO YEJIOBEKA, HO
C Ype3BHIYAHON aKTHMBHOCTBIO MPBHI3YHOB: MOC/EAHEE CTAHOBUTCA BECbMa OYEBHHBIM IPH PaCKOIKAX
cios nocenieHuA. KpoMe Toro, oueHp 4aCTo cEMEHa 3aHOCATCSA B CJIOH MAMATHHKOB CO3/JAIOLLMMH 3aMachl
HAaceKOMBIMH (MYypaBbsMH, HEKOTOPBIMH XKyKaMH), KOTOpbIE MPOKJIAABIBAIOT CBOM XOJbl Ha GONbIIYIO
ryOGHHY, BIOJIb MOLIHOH KOPHEBOH CHCTEMBI CTEMHBIX PACTEHHUH.

8.2. Pe3ynbrathl ucCcneaoBaHUA apxeoboTaHn4yeckux MaTepuanos

B 19 pesynbratuBHbIX 00pa3iax ObUTH 0OHApY)KEHBI CEMEHA JIMILB JUKOPACTYILIMX COPHBIX TPaB.
HuKakHUX OCTaTKOB KYJIBTYPHBIX PaCTEHHI — 3epeH, CEMAH HIIH KOJIOCOBBIX (pparMeHTOB — 3aHKCHpO-
BaHO He ObLIO.

Korueximst copHbIX pacTeHHid, cobpaHHbIX Ha [opHOM, cocTaBiia 667 npeBHyx cemsH (Tabnuua 8.1).
WX KOHLIEHTpaL|A B pe3yJIbTaTUBHBIX 00pa3iiax, — WIH JKe [I0Ka3aTellb HaCHIILICHHOCTH — B CpPEIHEM CO-
craBnseT 35 ceMsaH Ha npoOy npH auana3oHe konebanui ot 1 1o 250. OnHaKO HETPYAHO 3aMETHTH, YTO

'BoJiee monoBUHEL 06pa3ioB G0 moayueHo B 1995 rony, Gnarogaps ycMiaHAM COTPYAHHKOB 3KCHETHLMH
. B. Banskosa u M. B. bopucosa.

?He cuntas 0o6HapYKEHHBIX BO BCeX Mpobax MEIKHX HparMEHTOB JPEBECHOTO YIIA
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8.2. Pe3ynbTathl HCCIeI0BaHUSA apXe0OOTaHHYECKUX MaTepHaioB

0'00L|0'00L; 299 (ZL (¥ZT |LZ| € | ¥ |FL | 8 b | ¥E(OF (VT | € |SL | L [ L |} |LEL|OST| B8 0J8dg
ZeL|ceL| 88 R I T O I 2 I 3 I |2 | s |¢ v [(0C| 12|61 aMHHoLRaduoeH
. St ol I 3 91t wnaa wnijon
8yl aeadRIqUYy
£'cl 68 € €L 8| C|C | S [4 4 | 4 L || € |ib]| 2 ds wnipo
1o l 3 sndstio snnpip)
0'ie 2B20RISY
8'0¢ | 6€l L€ | 801 ds pistua1Ly
v'o € Z L ds winjoydao20004(7
o't EVERTL g |
9'0 v I r4 I seaoerure-|
€0 | €0 A Ll ‘ds pLpa3s | sesoejAydoLre)
9'0 | 90 14 L L rA araoRAlEN seaoRAIEN
£r | €7 62 Lle | ¥ [ 9| v |1 L S| ¢ 1231 smupAosofEy 3B3IBUEB|OS
L'o b A DIIDA DJ[1U040))
L'o 3 L 42010 snp3v.ysy
9't aeooRqRy
£'0 4 ! L “2ads 1214
o'l YA )] p102Df 03DINPIN
9'0 | 90 v I Z I “ds xa4p) aeaoeradLH
4 8 I 3 € l 3 L ds xauny
' | ¥'0 € L Z auppnoiap wnuo8Ajoq seaoeuoSL[og
S'y o€ | ¢ b l 3 14 3 2| S| L |V aeooeuodAjod
¥'0 £ 3 3 3 vads pjosipg Q
L'o I L SAPIOYIUDIDUD SLIAXY 8
S
L'se | 91 b €| € l ¥ wnpriqdy wmpodouay) .m.
v's | 9¢ € 9 z € ! 6|2 wnqyp wnipodouzy) g
viz| €8l | 2 z L lor] 9]z g L |z |91 ]82]¢s aeaserpodouay) &
rAl N Al 8 I I l €|z aeooeod
: oleleleyelelelele 2[2z woey
3 | o [08490h uoud waHdA19uk 3|8/ |8 558 |8 8 /8 8B 8 08
96| = |-usoy - - A 22 o3BT | Nn|lalala|~w|e|e
8o Rt o B o ol & S0 |2 oNOUUWON
]
2z
- alafalalaleglalalalalalalalalalalalala]encedon
' oJeog >R I8|8 |8l 8|SV S VB IS|8INIRIN
SIN|IR|8|8g|o| 8 8|2 8|2 8 8 &lk|eo |81

nraHdo | suHAIr300N 9 goncedgo £M MHHALoRd X19HAOD HEWI) €B1009 HIDIDOhHMWOHONE] “|°g BIHIrQE ]

=701

[ag}



242 I'maBa 8

6onee 70% cemsaH (475 3K3.) COCPEIOTOYEHO BCETO JUILE B Tpex npobax (Ne an, 1227, 1228 u 1229). Oun
npoucxonat U3 AByx aM NeNe7 u 9, pacnonioxeHHBIX O IIONaMH JKIJIOTO OTCeKa koMIutekca Ne 1, 6nus
ero xkHoM 06BaoBky. be3 yyera Haxonok M3 3THX Tpex 06pa3LoB CpeIHHIA MOKA3aTelb HaCHIIEHHOCTH
CTaHOBMTCA CyLIECTBEHHO HIkE — 12 eauHun Ha npody (ot 1 g0 34).

JpeBHue cemeHa ¢ [opHoro npeacrasinens! 23 TakcoHaMH Bcex ypoBHei (Tabn. 8.1)°. CioxkHOCTB
B ONpeAEICHHH TAKCOHOMHYECKOH NMPUHAMIEKHOCTH CEMAH AUKOPACTYIIHX TPaB 3aKJIIOYAETCA B TOM,
4TO NpH KapOOHHM3AIMH 3a4acTyI0 TEPAIOTCA HE TOJNBKO BHIOBBIE, HO HHOTZA Ja)Ke W pOJOBEHIE MpH-
3HaKH. Bo MHOrOM o npHYMHE UMEHHO TUIOXOH COXPaHHOCTH 4acTh ceMsaH (13,2%) nonana B pa3psan
Heonpeaenumeix. Cpenn TexX, 9TO YAAI0Ch ONPEAENTh, BELIEIAIOTCA TP Hanboee npeacTaBUTENbHbIE
TPYIINBI: MapeBLIE, MONBIHM H MAapEHOBHIE.

CemeHa pactenuii cemeiictBa MapeBrix (Chenopodiaceae) Hanbonee MHOrouYscneHHb B Hauiei
komnekuun — 35,1% — u Berpevarores nouty B 80% obpasuos (tabn. 8.1). CoxpaHHOCTE 3THX CeMsH,
K COXAJICHHIO, HE BCETZ1a NMO3BOJIET JOCTOBEPHO YCTaHOBUTD MX 60Jiee TOUHYIO0 TAKCOHOMHYECKYIO ITPH-
HaJJIeXHOCTh: Y MHOTHX 3K3EMIUIAPOB 000/10YKa CEMEHH, HECYIIas OCHOBHEIE POJIOBBIE U BUIOBbIE IHa-
FHOCTHYECKHE NPU3HaKH, JIM6O MOYTH NOJIHOCTBIO pa3pylleHa, 1Hbo cuibHO AedopMuposana. [loatomy
U1 3HAYHUTENbHOM YaCTH CeMSAH OIpeie/IeHNE NTPOBEAEHO TONBKO JI0 YPOBHSA CEMEHCTBA, XOTA pa3MepHbIE
U JpyTHE WX MOP(OJIOrHYECKHE XapaKTEPHCTHKH MO3BOJIAIOT CYUTATh, YTO 3[ECh NpeobnagaioT B OCHOB-
HoM Mapu Chenopodium sp. 1, Bo3amMoxHo, nebena Atriplex sp. Cpeny ceMsiH, KOTOpble BEpHHIMPOBAaHBI
IO BHIOBOTO YPOBHS, IPUCYTCTBYIOT: Mapb 6enas Chenopodium album, maps rubpunnas Ch. hybridum,
aKCHpHC IHPULIHEBEIA Axyris amaranthoides W consHka Salsola sp. (ABa NocneqHUX BHAA — €AUHUYHO).

CeMeHa nonsiHed Artemisia sp. (CEMEHCTBO CIOXKHOLBETHBIX Asteraceae) COCTaBIAIOT NATYIO
qacTh Beel kownekuus — 20,8% , xoTa M 06HapykeHBI Bcero B ABYX npobax (tabmn. 8.1). Cpean nonsiHei
MPHCYTCTBYET HECKOIBKO BUIOB, ONHAKO KOPPEKTHO HAECHTHHINPOBATh UX HE NPEACTABIAETCSA BOZMOX-
HeIM. Co3aercs BlieyaTieHHne, YTo 3HaYUTeNbHasA 4acTh ceMstH (ocobeHHO B gbp. Nel1229) npunapnexut
TIONIBIHA OOBIKHOBEHHOM Artemisia vulgaris. D10 WWIHHAPUYECKHE WITH, c:copg'e, BEpETEHOBHHBIE CEMEHA
(mnuHoi# 1,1-1,3 MM) ¢ Npo0JIBHO MOPIIMHUCTOMN MOBEPXHOCTBIO, CYy)KEHHEIE (C 3aLl[UIIaMH) CBEPXY
1 cHn3y. Ho 3T0 OTHOCHTCS TONIBKO K 3K3EMILIAPaM C OTHOCHTENBHO XOpolleit COXpaHHOCTBIO; 6OMbLIMH-
CTBO )K€ ITPOYNX — HMEIOT pacliupeHHe (UM B3AYTHE) B HIDKHEH 4aCTH CEMEHH, KOTOPOE MOXET ObITh
KaK JMarHOCTHYECKHM NPH3HAKOM BEHHYHOIA, II0JIEBO#, aBCTPUHCKOI M TOPbKO#t NoMbIHEH (A. scoparia,
A. campestris, A. austriaca, A. absinthium), Tak ¥ pe3y/1bTaToM kKapOOHK3aLUH. BONBIIMHCTBO 3THX CEMSH
HMEIOT 00paTHO-IiIEeBUAHRYI0 (OpMyY, OKpYIJIOE OCHOBaHHE, KOTOPOE YyTh IIHPE BEPLIMHLI, 334acCTyIO
H30THYTHI; MOBEPXHOCTH NPOAOJIBHO MOPIIMHHMCTAsA, peke ankas; miuHa ot 0,7 mo 1,2 mm.

ITonmapenuuxn Galium spec. (cemelictBo MapeHOBbIX Rubiaceae) 3aHMMaloT MeHee 3HAYHMYIO
qacTh cnekrpa — 14,8%, onHako BCTpedaroTcs 4yamie npyrux pacreHuit (B 84% obpasuos). Cpenn HuX
BRIIEJIAIOTCA TpH rpynnbl ceMsH. [lepBrie ABe — 3TO ceMeHa OTIMYAIOLIMECH OBaJIBHO-OKPYTJION (HHO-
TZIa TIOYTH MIapOBUAHOMK) GOPMOIi, KpYTJIBIM OTBEPCTHEM Ha OpIOIIHOM CTOpOHE, 0Opa30BaBIIMMCA Ha
MecTe CEMEHHOro pybunka B npouecce cropanua. OHH pa3TuyaloTca Mexay coboii Tolbko pa3MepaMu
(0,8-1,1 mm; 1,2—-1,7 MM) 1 MoryT OBITH OIIpEAENICHBI MIIb A0 pona Galium spec. TpeTss rpynna — 310
TIOAMapEeHHUK HacToAui Galium verum; ero ceMeHa XapaKTepH3yl0TCs OBAIbHO-NIOYKOBHIHOH HOpMOH,
HE HMEIOT OTBEPCTHA B LIEHTPE, HO JIMILB JIETKOEe yr1yOleHHe H «CTAHYTOCTh)», MapKHUPYIOLIME CEMEHHOI
pyounk.

B MeHbIIEM KONMYECTBE, HO MOYTH TAIOKE YacTO BCTPEYAlOTCA B Npobax ceMeHa rpeyHIIHBIX
(Polygonaceae) u 6enensl yepHoii (Hyosciamus niger). W3 rpeunmunsix (6,1% B xoJuekuuy; BcTpevae-
MocTh 68%) IOCTOBEPHO yaJIOCh BepH(PHUIIMPOBATh 10 BUA TONBKO ropel nTuuuit Polygonum aviculare,
a 10 pooBOro YpoBHA — 1aBenn Rumex spec. Ilopansiomee 60NbIIHHCTBO OCTANBHBIX CEMAH TAKOKe
OTHOCHTCA K ABYM 3THM poaaM — Polygonum/Rumex, Ho, IpH OTCYTCTBHH CEMEHHBIX 000/104€K Ha Ol

3Onpenenenns MpOBOAMIMCH IO CIIPaBOYHHKAM M atnacam-onpeaenutensaMm [Kau u ap. 1965; Jo6poxoros 1961;
Huxurine 1983)].



8.2. Pesynbrarsl HccnegoBaHUs apxeoO0TaHHYECKUX MaTepHasIoB 243

HHUX 3K3eMIUIApax (M BCIEACTBHE 3TOro Hoibiueil 1eoOpMHPOBaHHOCTH PH KapOOHU3ALHH) H CIIIBHOH
(parMeHTapHOCTH APYTHX, KOPPEKTHO MTOAPA3NEINTh UX HE NPEICTABIACTCA BOZMOKHBIM.

benena yepnasn Hyosciamus niger (cemeiicTBo nacneHoBbix Solanaceae) npucyrcrByet B 58%
obpasuoB u coctabmiet 4,3% ot obuiero yncna Haxonok. Hecmorpa Ha aedopmanmio u ¢parmeHTap-
HOCTb MHOTHX CEMSH, MX IIPHHALIEKHOCTh K 3TOMY BUAY ObllIa yCTaHOBJIEHA 110 XapaKTEPHOH A4EHCTOMH
CTpYKType 00607104KH ceMeHH. Llenbie 1 XOpolLIo COXpaHHUBIIUECH IK3EMIUIAPDI, Kak 06BIYHO, OIpeAes-
JIKCH N0 CyMMe MOP¢OJIOTHYECKUX TPU3HAKOB.

CeMeHa OCTaNbHBIX PAaCTEHMI COBOKYHO COCTaBJAIOT MeHee 6% B 0011eM 06beMe KOIIEKIUH
U BCTpedaroTcs B mpobax equHuyHo (Tabn. 8.1).

B cooTBeTCTBHM C XapaKTepOM apXeoJIOTMYECKOro 00beKTa, H3 KOTOporo oTOMpainch mpoodst,
[IOCJIEIHHE MOXKHO Pa3e/INTh Ha YETHIPE I'PYIIBL: U3 fIM, XKWIHIIA, 04aroB U KyJIBTyPHOIO CJIOf, IIepe-
KpBIBalolIero coopyxeHnsa. B tabnuue 8.2 npeacrasnena monHas uHopMalua o6 HccleTOBaHHBIX
obpaslax ¢ y4eToM MX MPHHAMISKHOCTH K 9THM rpynnaM. Kak yxe orMevdanocs, B o6pa3inax nepBoit
rpynnbl HabnoAaeTcs ABHas HEPaBHOMEPHOCTh B PaclpelesIeHHH CEMsAH: JIbBUHAA JOMA X cOoCpe-
notodeHa B 1Byx AMax (NeNe7 u 9). U ecnu ciiyyalfHOCTh MonagaHHs CEMsIH B MHBIE MPOOBI AOCTATOYHO
O4YeBHJHA, TO HAXONKH U3 YKa3aHHEBIX IBYX M CBHIETENBCTBYIOT CKOpee 06 06paTHOM; 110 3TOH IpHYHHE
MBI PaCCMOTPHM HX MaTepHalisl 0c060.

Tabnnna 8.2. Pacnpenenenue ceMsH B KyJIbTYPHOM CJIO€ H Pa3IMYHbIX apxeosiorndeckux obvekrax ['opHoro

CT:;::;:::J::MG Ne7 n NggﬂMt:c'raanHe )I:(C:':::e::ge':( Ouaru Croi Beero
Kon-so obpa3suos 3 5 1 4 6 19
Bcero cemaH 475 37 24 53 78 667
B cpeagHemM Ha Npoby 158 7 24 13 13 35
Dons B konnekuuun (%) 71,2 55 3,6 8 11,7 100,0
Yucno TakcoHoB 20 8 7 1 12 23

Cronb BBICOKas MO CPaBHEHHMIO C OCTJIBHBIMU KOHLICHTPALMsA CEMAH B YIIOMAHYTHIX SIMax Mo-
3BOJISET MPEANOIOKHTE HAMEPEHHOE MOMELICHHE B HUX COOTBETCTBYIOLIMX PAaCTEHHI WIM XK€ 30,
obpazopasiiieiics B pe3ynbTaTe UX coxoxeHua. Henp3a HCKIIoYaTh, YTO 3TO OBUIO CBA3aHO C KAKUMH-TO
PHTyanbHBIMH AEHCTBHAMH. O CrieLlHaTbHOM 3aXOPOHEHUH B JKEPTBEHHBIX AMax KOCTE# JKMBOTHBIX
yXe roBOpHIOChH B 3TOH KHHre (cM. 7.2.—7.3.). B 4acTHOCTH, IMEHHO 3TH [Ba COOPY>KEHHS B IpeJenax
Komiiekca Nel ominuarorcs sBHbIM cBoeoOpasueM. Tak, B sme Ne7 oGHapyxeHbI OCTaTKH KOCTe# OBYX
nopocATt (B Bo3pacte 10 1 Mecsaua). B sime Ne9 — ¢pparmeHT uepena Gpika ¢ 06/I0MKOM pora; nHociaeaHee
BECbMa MPHUMEYATENBHO, MOCKONBKY ¢paKTH4eCKH Bce 0OHapykeHHble Ha [opHOM 0COOH KpYIHOroO po-
ratoro ckora — koMonsie. [Tono6HbIe HAXOOXH HE CTOMb YacThl HAa MOCENEHHH, TOITOMY PUTyaIbHBIN
XapakTep MOMEILEHUA HX B AMbI KKETCA HaM BIIOJIHE JIOCTOBEPHBIM. PacTHTENbHEIE OCTaTKH H3 3THX ABYX
KOMILIEKCOB OTIIMYaIOTCA HE TOJIBKO CBOMMHM KOJMYECTBEHHBIMH MOKA3aTeMAMM, HO U KayeCTBEHHBIMHU
XapakTepHcTHKaMH. Mbl 0GHapyxHBaeM 31eCh MaKCHMaJIbHOE TAKCOHOMHMYECKOE pa3HOoOpa3ne ceMaH:
U3 23 TaKCOHOB, BhIABIECHHBIX Ha [opHOM, npeacranieno 20. [Ipu 3T0OM OTMETHM CIIELHANIBHO, YTO CEMb
M3 HHX BCTPEYEHEI TONBKO B PaCCMaTpHBaEMbIX AMaX: MONBIHM Artemisia sp., TOLEpHa CEPIOBMIHANA
Medicago falcata, actparan HyTOBBIH Astragalus cicer, ropeu ntu4uii Polygonum aviculare, akcupuc
LMPHLEBHIOHBIA Axyris amaranthoides, 3Be3nuartka Stellaria sp. v 3MeeronoBHuK Dracocephalum sp.
IpaBnaa, 32 UCIUTIOYEHHEM NOJIBIHEH, CEMEHA BCEX OCTAIBHBIX pACTEHMH NPEACTaBIEeHb! B BUIEC €AUHHY-
HBIX HJIH HEMHOTOYHMCIEHHBIX 3K3eMILULAPOB (Tabu. 8.1), HO cleAyeT yUMTHIBATh IIPH 9TOM, 4TO GIIOTALMA
KOCHYJIach JIMIIb MAJIOH YaCTH 3aIIOJTHEHUA ITHUX fIM.

Xorenocs 661 06paTuTh 0c060€ BHUMaHKHE Ha HaXoKH 6eJ1eHbl YEPHOM B CIIOSX MoceneHust [OpHbIii.
3JTO pacTeHHE CEMEHCTBA Nac/lIeHOBBIX OYEHb AIOBUTO JUIA YEJIOBEKA H )KUBOTHBIX, BO BCEX €0 OpraHax
coaepxurcs a0 1% TponaHoBeIx ankanounoB. B HacToslee Bpems GesieHa HCIONb3YyeTCs Kak B O(HIIH-

3
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aIbHOM, TaK M B HaponHoH MeauuuHe. HeocTopoxHoe obpalieHne ¢ pacTeHHEM WIH NpenapaTaMH u3
HEro MOXKET BBI3BAaTh CHIBHOE HAPKOTHYECKOE OTPaBIIEHHE, IPH KOTOPOM Habniomaercs upe3MepHoe
nepeBo30yXcHHUE, PACIIMPEHHE 3PaYKOB, CYXOCTh CIIM3HCTHIX, TAJUTFOLMHALNH, 8 HHOTIA H KOHBYJIBCHH,
a 3aTeM YTHETEHHE LIEHTPaJIbHOH HEpBHOMH cucTeMbl. SIIOBHTEIMH ABIAIOTCA BCE YaCTH PAacTEHHA, HO
HanGoJiee onacHBIMHU cYMTaloTcA ceMeHa®. JIlo6onbITHO, UTO GeneHa HapAay C APYTUMH HApKOTHYECKHMHI
WM apOMaTH4eCKHMH DAacTEHHAMH PEKOMEHIYeTCs AJIA BOCKYPEHHIl IIPDH Pa3NHYHBIX LHEPEMOHHAX
B PHTyabHO# Maruu. YacTo pacTHTenbHBIE BellecTBa N00ABIAIOTCSA K ALIMALIMMCH TOPAILUHM YITIAM®,
Msl He MOXXeM MCKIIIOYaTh, 4TO M Ha I'OpHOM 3TO pacTeHHe Haxoauio cebe MpUMEHEHHE HMEHHO B Ta-
KUX PHTyallbHO-MarH4eckux JeicTBusx 1 obpagax. [IpuMeyaTensHO B 3TOM OTHOLIEHHHM, YTO HapAdy
C YacToil BCTpeyaeMoCThIO OeJIeHBI B HaluX oOpasiiax, HabmonaeTcs 3aMeTHad IPHYPOYEHHOCTD €€ CEMSAH
K OIpee/eHHIM apXeoIoTH4YecKH 0ObexTaM. A MMEHHO: B [Tpo6ax U3 04aroB M 30JIMCTBIX HAIUTACTOBAHHI
KyJILTYPHOTO CII0f €€ cofiepxaHue focthraeT 13—15%, Torna kak B 3ari0IHEHHH M Y JKWIHILA — Beero 2—4%.
CrnenoparenbHO, BIIOIHE O4YEBHAHA ONpEAE/ICHHasA €€ CBA3b HMEHHO C «OTHEBBIMU oObexTamu». Kpome
TOT'0, MOXXHO OTMETHTH, YTO B MaJICO3THOOOTAHHYECKUX HMCCIIeOBaHHUAX, IPOBEACHHBIX Ha osee yeM
160 noceneHKAX pasiUYHBIX 310X, aBTOPY HE MPHXOAWIOCH CTAIKUBAThCA CO CTOJNb BRICOKOH 4acToTOi
BCTPEYaEeMOCTH CEMsH OelIEHE B CTI0AX OQHOTO MaMATHHKA.

KapranuHckue pyqHHMKH pacnoioKeHbl B CEBEPHOH MOA30HE CTENH C pa3HOTPaBHO-KOBLLIbHOI
pactutenbHocThio [Unbunes 1999, c. 44 u cn.]. B npoTHBONONOKHOCTH 3TOMY, TAKCOHOMHYECKHIt CO-
CTaB ceMfAH, OOHapy)XeHHBIX HaMH Ha [OpHOM, NPEACTABIECH MO NPEHMYLIECTBY pydepalbHBIMU pac-
TEHUAMH: MAapEBBLIMH, NMOJBIHAMH, I'PEYHILHBIMU U Op., IPOM3PACTAIOMWIMMH OI1M3 XHIIbA YENOBEKa, Ha
Joporax, TPOMMHKaxX, MyCOPHBIX MECTaX M HAapYIIEHHBIX ECTECTBEHHBIX MeCcToOOUTaHMAX. KOoHeuHO ke
CJIeyeT YYUThIBaTh, 4TO HE BCE CEMEHA BEPH(HLIMPOBAHBI 10 BUIOBOTO YPOBHA, OHAKO 6OJILILIMHCTBO
OMnpeAesIeHHBIX (TOYHO HIH e MPEANION0KHTENbHO) OTHOCATCA MIMEHHO K COPHO# pyaepanbHo# duiope.
INouTH nonHOE OTCYTCTBHE 3/1aKOB M Pa3HOTPaBbs, 3aCTABIAET CUHUTATh, YTO YCTAHOBJIEHHBIH CIIEKTP
6011€€ COOTBETCTBYET HCKYCCTBEHHO Pa3pyIIEHHbIM, a HE €CTECTBEHHBIM CTEMHBIM 6MOTONaM 3TOM 30HbI.
OrpoMHy10 poiib HIpaJli 31€Ch, KOHEYHO )K€, aKTHBHBIE ropHble paboThl. XosM ['opHoro u 6mmxaiias
K ceJIMIly okpyra OyKkBanbHO B3ABIONEHEI CefaMM IIAXT M LITOJEH — BeJb NMaMATHHK pacroioXeH Ha
OJIHOM M3 aKTHBHO pa3pabaThIBaBLIMXCA B JPEBHOCTH y4YacTKoB. PacmpezneneHHe ceMsH B KyJlbTypHOM
cl10€ U ApYTHX 0OBEKTax MO3BOJISET NPEAIONOKHTh KaK cay4yaHHoe (ecTecCTBEHHOE) IoNajaHue pac-
TEHUH U MX CEMAH B KyIbTypHBIH CIIOH, Tak M Yepe3 pUTYyallbl H 06paAabl, KOTOpbIMH Oblia cTonb Gorara
NOBCEHEBHAsA XH3Hb TOPHAKOB H METAJUTYproB.

8.3. Npobnema ncnonb3o0BaHMA HAaBO3a B KayecTBe Tonnuea Ha lopHoOM

Pemrerye Borpoca o BO3MO)XXHOCTH HMCIIOJIb30BaHUA HaBO3a B KAYE€CTBE TOIUIMBA TECHO CBA3AHO
¢ npo0neMoil HHTEPIPETaLHH HAXOMOK CEMAH JHKOPACTYHIMX TPaB WY, TOYHEE, C OOCY)KIECHHEM BO3-
MOXHEBIX CIOCOOOB NONAaAaHUA X B KyJIbTyPHBIH CIIOH TaMATHHKA.

Kak moxaszaim apxeonorudeckie u najieoOHOIOrHIecKHe UCCIeqOBaHHA, B 9KOHOMHUKE JKHUTENCH
I'opHOro NpH HHTEHCHBHOH TOPHOIPOXOXYECKOH, METAILTYPrHYeCcKoi 1 MeTaiooOpabarbiBaronie aes-
TENBHOCTH, 110 BCEH BEPOATHOCTH, HE OCTABAJIOCH MECTA H BpEMEHH HE TOJIBKO JITIA 3€MIIEZIENHA, KOTOpOe
HE MIpaJIo 3HaYXMOMH ponH U1a 6OIBIINHCTBA CPYOHBIX IUIEMEH, HO XK€ I CKOTOBOJCTBA — OCHOBHOM
oTpaciiy xo3saiicTBa cpybHo# obmHOCTH. [lonroe BpeMs BOpoc 0 MECTHOM ckoToBoAcTBe Ha ['opHoM
HaMH He o0cyxkancia. Monyanuso npeanonarajioch, 4To OrpoMHas KOHIEHTpalusa KOcTel nomai-
HHX XXHBOTHBIX B CJIOfX [TOCEJIEHHA OTPaXkajia peallbHOE coJiepaKaHHe cKoTa Ha cenuie. Mcxons u3
3TOr0 MOXHO OBLIO JOMYCTHTB, YTO HABO3 KPYITHOTO POraToro CKOTa CIYXHJI ECJIH HE OCHOBHBIM, TO
BEChMa 3HaYUMBbIM MCTOYHMKOM TOILIMBA [ 00eclieueHns He TOAbKO JOMAIIHUX HYXJ, HO — BO3-

‘http://smk.by.ru/book/medplant/plan012.html
*http://www.omen.spb.ru/mmagic235.htm
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MOXKHO — M TUPOMETAILTYpruYeckux npoueccon®. IIpoBepke 3Toi rHNOTE3BI U MOCIYXHIH OCOOEHHO
HHTEHCHUBHBIE cOOpHI maneo0oTaHnYeCKUX 00pasuos B 1995 roxny.

OnHoit N3 BO3MOMXKHOCTEH NMONaAaHHA CEMAH JUKOPACTYLINX H COPHBIX TPAB B KYJIBTYPHBbIH CII0#
apXeoJOrH4eCKHX 00BEKTOB MOXKET OBITh HCIIONB30BaHME HaBO3a KUTEJAMH MMOCENEHUHA B KauyecTBe
TomMBa. JToH NpobneMe B NOCHENHHE ACCATHIIETHA YICJIAETCA O4eHb O0NbIIOe BHUMAHKUE, B TOM
4HClie U B cpefe Naneo3THOG0TaHHKOB’. B OCHOBE 3THX HCCIIEIOBAHHMI JIEXKHT IKCIIEPHMEHTAIBHO
[IPOBEPEHHOE U MIOATBEPIKACHHOE NPEACTABICHHE O TOM, YTO NPOXOAA Yepe3 NUIIEBaApPUTENBHbIH TPaKT
MBAYHBIX XHUBOTHBIX 3HAYHTEIbHAsA Macca CeMsH, MOTPEOIsEeMBIX HMH BMECTE C PacCTHUTEJIbHBIMH
KOpMaMH, He YCIeBaeT MOJHOCTBIO NIEPEBAPUTHCA U MOITOMY ﬂg(onm B COCTaB dKckpeMeHTOB. [Ipn
CXHMTaHWM HaBo3a ceMeHa KapOOHM3HpyloTcA, Onarogapsa YeMy | COXpaHAIOTCHA B KYJIBTYPDHOM CJIO€
apXeo0JOrM4eCKNX NAMATHHUKOB, NIPEXAE BCEro B 30JIbHBIX HAIUIACTOBAaHHUAX.

H. Musnep u T. CMapT npeiioKuiIn CYUTATh B Ka4eCTBE 0043aTe€NbHOM COBOKYITHOCTD YCIIOBHH,
TIPH KOTOPHIX HaX0AKH CEMSAH B apXeo00TaHHYECKHX [IPo6ax MOXXHO TPAKTOBaTh KaK PE3yJbTaT CHKUra-
HUA HaBo3a. Bo-nepBrix, 3T0 NomkHa OBITh OTHOCHTENEHO Ge3necHas reorpaduieckas 30Ha WM pai-
OHBI C OTPaHMYEHHBIMM HCTOUHUKAaMHU JPEBECHOT0 TOILUIMBA, IJI€ MCNI0JIb30BaHUE HAaBO3a TPAAHLIHOHHO
M MIOATBEPXKAAETCA STHOrpadpHUECKMMH JAHHBIMHU. BO-BTOPEHIX, B Cj10€ apXe0J0rHIeCKHX TaMATHHKOB
JOJDKHBI IPHCYTCTBOBaTh KOCTH JKHBOTHBIX, Pa3BOJMBILIMXCA Ha MOCEIEHUH H CTOCOOHBIX OCTaBUThH
HaBo3 (T.e. KPYNHBIX ¥ MEJKHX KOMBbITHBIX). B-TpeThux, n3yyaemsie npo6sl TOMKHBI OBITH CBA3aHBI
¢ 30710# 1160 HENMOCPEACTBEHHO U3 O4aroB, JM0O0 MEREOTVIOKEHHOH B pe3yIbTaTe HX YHCTKH; H B HUX
CpelN APYIMX MakpoOCTaTKOB JOJKHBI IIPHCYTCTBOBaTh (pparMeHThl CrOPEBIIETO HABO3a H CEMEHa
OT pacTeHHUH, KOTOpble MOTIH OBITh ChEAEHEI )KMBOTHBIMM, OCTaBHBIUMMH HaBo3 [Miller, Smart 1984,
p. 20]. Jo6aBuM TaKKe, 4TO COXpaHAIOLIAsACA in Situ 30712 B oyarax TaKke 3a4acTyl0 HMEET BeCbMa
XapaKTEPHYIO CTPYKTYPY, B KOTOPO# cpeu aMop¢HOH OueHb PhIXJIOf MENeNbHON MacChl «MHTAKTCH)
cJieabl CropeBLIeH OpraHUKH (COJIOMBI, TPaBbl M T.1.)°8,

ITonHocTeI0 COOTBETCTBYET CHOPMYIHPOBAHHBIM UCCIEA0BATENAMH YCJIOBUAM JIHIIE TIEPBOE; reo-
rpaduyeckoe nosnoxeHHe [opHOro B cTeNHO# 30He M MCNOJIB30BaHHE B 3TOH MECTHOCTH HaBO3a B KA4€CTBE
TOILUIMBA BIUIOTH 10 Hactoswero BpemeHu’. [Ipu popMansHOM COOTBETCTBHH BTOPOMY ITyHKTY — Ha I0-
ceJIeHHH oOHapyxeHo 6onee 2,5 MIIH. KOCTei )XMBOTHBIX — apX€0300/I0THUECKHE UCCISIOBAHMUSA MOKA3aIH,
4TO HaceJIeHHE He 3aHMMAJIOCh Pa3BEACHHEM CKOTa, a IOCISAHUI ocTynan xurenaMm [opHoro B oOMeH Ha
PYZy H, IO BCeil BEPOATHOCTH, ero 3a0HBaiu npakTHyecku cpasy (cMm. nii. 7). Emne cnoxuee ¢ nociaeqHuM,
OCHOBHBIM ycrioBreM. HecMoTps Ha 1o, 4ro npo600T60p NpenMy1ieCTBEHHO NMPOBOMIUICS HMEHHO B MECTaXx,
CBAI3aHHBIX C JAEATENBHOCTHIO 04aroB, HUKAKHX KapOOHH3HPOBAHHEIX (PParMEHTOB, KOTOPHIE MOJKHO OBIIIO
6bI TPaKTOBaTh Kak cropeBLINil HaB03, Ha [OpHOM 00HapYXHTE He yaanock. CaM XxapakKTep 30JIbl, C KOTOPOi
MBI CTAIKHBAJIMCh TPH PACHHCTKE 04aroB Taloke NPHHLMNHAILHO HHOH: B OOJIBLIMHCTBE CITydJaeB Ha JTHE
OYKHBIX M WIH IUIOILAOK MBI MIMENH J€eJ0 ¢ 30710#1 6erioro 1Bera, npeacrapistoliei coboi oueHs IwioT-
HyI0 nopoukoo6pa3Hyio Maccy. Takas 301a, BEpOATHO, MOXET COOTBETCTBOBATh BbICOKOTEMIIEPATYPHBIM
PEXFMaM META/LTYPrHueCKHX IU1aBOK. Bce ocTalbHEBIE 30/IMCThIE HATUIACTOBAHNA SBJIAIOTCA NIEPEMEILIEHHON
30JI0H pa3IM4HBIX OTTEHKOB CEPOro LBETA, KOTOpas, Mo KpaiHel Mepe ABaxbl, nepebpackiBaach ¢ Me-

¢ DaKThl HCIONB30BAHMA HABO3a B MMPOMETAILTYPrHHECKHX MPOLIECCaX 3aCBUETENLCTBOBAHE! 3THOIPAadUUECKH.
Cwm., HanpuMmep uHdopmauuto k. Ilepcu [Percy 1861, P. 387 u cn.] o cemefiHoi n06bIue K BhINIaBKE PYAbI
B Cukxume (I'mmanau, jonuHa p. MaxaHynoaH).

7OueHb nMoAPOGHBIH M NOCTOAHHO OGHOBIAEMBII CITMCOK JIMTEPATYPbI 110 TOMY BONPOCY NPHBEAEH Ha HHTEPHET-
caiite Haomn Muutep — M3BECTHOTO CIleLiManKCTa 1o naneo3tHob6oTannke bmnkxero Bocroka (IleHcnnbBaHCKkui
Yuusepcutert, CLIA): http://www.sas.upenn.edw/~nmillerQ/

8 ABTOpY MPHILUIOCH CTOJIKHYTBLCS C 3THM ITPH PACYMCTKE 04ara Ha aHTH4YHOM nocenenuu Kpyroii Beper (IV B. mo 1.3.,
Kprim); caMa 3071a HMena cneuuduueckyo CTPYKTYpy, 8 Hoc/e IPOMBIBKH B Heil ObUTH 06Hapy)KeHBI ceMeHa
¥ 00yrieHHble KyCOYKH HaBO3a, YTO MOJIHOCTBIO COOTBETCTBYeT onucanuaMm H. Mmmnep u T. Cmaprt.

T'a3 npoBeleH He BO BCE ISPEBHU, HO JIaXE B TEX, TAE OH €CTh (K MPHMepY, ¢. KoMKccapoBo), HaBO3 ITPOAOIIKAIOT
cobHpaTh, BLICYIINBATh U MCIIONB30BaTh B XONOJHOE BpeMA roja.
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cTa Ha MecTO (TTPH PaCYMCTKE 0YaroB — B 30JIHHHUK 3a MPEesiaMH ITIOCTPOEK, a [T03KE — BOABOPAIACh Ha
MECTO IIPH 3aCHIIIKE KOTIOBAHOB). [Ipy Takux yCIOBHAX 3Ta 301MCTas Macca, AaXke eciiu Obl ¥ ABISIACH
HPOOYKTOM CrOpaHHA HaB03a, €CTECTBEHHO HE MOIVIa COXPAaHHTh CBOIO NCPBOHAYAIBHYIO CTPYKTYDY.
OnHako HET HHKAaKMX COMHEHMIA, YTO BCe 30JIbHbIE HamiacToBaHusa [opHoro cy6ga3ssl B-3 cBa3zaHbI
¢ GyHKIMOHHPOBaHHEM MEACILIABIIBHEIX O4aroB B COOpYXeHHAX cyOdassl B-1.

B Takoii cuTyauuu s pereHus mpo6ieMbl MOXHO IPHUBJIEYb TAKCOHOMHYECKHUH COCTaB CeMsH U KO-
JIMYIECTBEHHBIE XapaKTEPHCTHKHN naieoboTannueckix 06pa3nos. Brimie yke oTMedanock, 9To 60/bLIIMHCTBO
pacTeHuii, obHapy)XeHHBIX HaMH B Ipodax, MPUHAUIEKHT K pyaepaibHON (rope. 3TH TpaBs! (MCKiIIoyas,
KOHEYHO ke, GeIeHy) BIOIHE MOIIH CITY)KUTh KOPMOM IS CKOTa, MO MEHbIIEH Mepe — BPEMEHHBIM, MIPH
YCJIOBHH, YTO MOCIEIHUI CONEPIKANICA Ha MOCENECHHH. B HanieM ke cirydae ciieyer yYMThIBaTh, YTO CKOT
Ha [OpHBIH NPHTOHSICA He TONBKO M3 GIHM3IekKAIUUX, HO TAIOKE U U3 JOCTATOYHO OTAAJICHHBIX PaifOHOB,
TO €CTh HPOXOAWI CBOH OCHOBHOM ITyTh MO0 Pa3HOTPaBHO-KOBBUIbHOM crenH. Cle10BaTenbHO, B HaBO3E,
KOTOpBIH HuHTeaH J'opHOro Mo cobparh BOKpPYT MMOCENCHUA, JO/DKHEI ObLUTH COXPaHATHCA B OCHOBHOM
ceMeHa CTeNHBIX pacTeHUH H, B IEPBYIO O4Yepeb — 31aKOB M Pa3HOTpaBbs. OTCYTCTBUE CEMSH CTEMHBIX
TaKCOHOB B HaBO3€ BO3MOJKHO GBLIO JIMILE B TOM Clly4ae, ecltd 651 ckoT Ha [OpHBIN MPUIOHSITH 3UMOH WIH
BECHOM (10 CO3PEBaHMA CEMH), KOIIa OCHOBY IHILIEBOIO PaLlMOHa KPYTIHOIO pOraToro CKOTa COCTaRILIHN
MOJIO/Iasi TPaBa WIH JKE BETOYHBINA KOPM H CyXas TpaBa (Ce€HO). 3MMHHI BapHaHT TPAHCIIOPTHPOBKH CKOTa
SIBHO HE ITOAXOINT K MECTHBIM YCJIOBHAM, a IEPHOJ paHHEH BeCHbI — Hayasa J1eTa He BIIOJIHE coriacyeTcs
C apXe0300/I0rHYECKHMH JAHHBIMH, KOTOPBIE [TOKA3bIBAIOT, YTO NOCTYTUICHHE CKoTa Ha [ OpHbIi npoxcxomwio
BO BCE CE30HBI, HCKIIIOHasA 3UMY, C Hauboee BEpOATHBIM OCEHHHM MaKCHMYMOM.

Jo cux nop naneo6oraHuKaMy He BEIPAO0TaHO YETKMX KOJIMYECTBEHHBIX KPUTEPHEB /11 TOATBEPIK-
JEHUA «HABO3HOTO MPOMCXOKIEHUA» CEMAH M3 apXEONOTHYECKUX NMaMATHHKOB. OHAKO NMPOBOAMMBIE
PAIOM aBTOPOB 3KCHEPHUMEHTHI [TO H3YHYEHUIO 30J1bI, CBA3aHHOH C HCMOJIb30BAHHEM HaB03a B COBPEMEHHBIX
yCNOBHAX, OGHapYKHBalOT ropaszio GonplKe 3HaYeHUS JONH CeMAH B o6pa3liax, 4eM 3apHKCHPOBaHbI
Ha [opHoM. MOXXHO MpUBECTH B KauecTBe Mpumepa TpH obpasua, cobpaHHbIE B COBPEMEHHOI epeBHe
MaubsH (B pake) u3 ouara, a Taloke M3 30JIMCThIX U HEOOYTIIEHHBIX HACIOEHUIl B IOMOIIKe 32 MpeAeIaMu
aepeBHH. Bce TpH poOsI cofepxkani 60MbLIoe KOMUYECTBO CeMAH (Kak kapOOHHU3HPOBaHHBIX— B MEPBBIX
ABYyX npobax, Tak U HeoOyTIIEHHBIX — B TpeThbeit): 69, 748 u 721 coorBeTcTBeHHO. K Coxaenuio, asTo-
paMH NPUBOAATCA TOJBKO BECOBbIE MOKA3aTENH HCCIENOBaHHEIX 00pa3uos (87 1, 358 r u 628 1), HO
U OHM MO3BOJAKOT OLEHUTE MacimTad koHueHTpauuH ceMmaH [Miller, Smart 1984, p. 17-18, table 1].
Ha apxeonornueckux naMaTHHKAX, TI€ UCCIIEAOBATENH AHArHOCTHPYIOT HCIIOAB30BaHKE HABO3a, TAKKE
(HKCHPYIOTCA HOCTAaTOYHO BBICOKHE 3HAYCHUA KOHIICHTPaLMH ceMsaH. Tak, Ha HeGOIbILOM MOCEIEHHH
Trepa bianka 13—16 BB. (CLLIA, Texac) npu pe3yasTaTHBHOCTH 06pa3uioB okoso 60% 6bL10 06HapyeHo
B CpEJIHEM YeThIpe ceMeHH (npH auanasone ot 0,5 no 26,5) Ha npoly o6semoM 1 nuTp; K 3TO G€3 yuera
JByX 00pa3ioB, conepxasuux 6onee S00 ceman kaxaplii [Miller, Smart 1984, p. 24]. [lepecuer Ha npu-
BBIYHBIH JUI HAC CTaHAAPT MOYBEHHBIX Mpo6 B 10 TMTPOB yBENHYMBAET 3TOT CPEAHHH NMOKa3aTenahb
Io 40 cemaH Ha oOpa3ser; (HaroMmHIo, A [opHoro oH cocraensietr Becero 12). B o6pa3uax u3 Temns
Xasnsl [ (111 TeiC. OO H.3., CHpH1), HCCIIEAOBABILUXCA aBTOPOM, PEACTaBIIEHO B cpeaHeM 123 ceMeHHN Ha
npoOy (auana3oH kosneGaHuii ot 2 10 648) npu 100-npoLeHTHOH pe3ynbTaTUBHOCTH ¢noTtauuu. Ha atoM
CTEITHOM MTaMATHHUKE TAKOKE MOXKHO NPEATIONIararh HCI101b30BaHHE HaB03a B KaYECTBE TOIUITNBA, YYUTHIBAA,
910 B 60JBLUIMHCTBE 00pa3LIOB IPUCYTCTBYIOT MHOTOYKCIIEHHBIE (PparMEHTHI CrOPEBILETO HaBo3a, HHOTAA
BKJTIO4aloOIIMe B cebs pparMeHThl COPHBIX CEMSAH M 3epeH KynbTypHBIX pacTenu#t [Jlebenena, 2003].

Jlerom 2003 r. B KpriMy (61143 1. Caku) aBTOpY HacTOALLEH IVIaBBl yOAIOCh IPOBECTH PAL IKC-
MIEPUMEHTOB MO CKUTaHUIO HaBo3a. KonuuecTBo ceMsAH, COXPaHAIOLIUXCA B COXOKEHHOM HaBO3€ IETHUX
MecAeB (MI0b-aBrycT) NMPEB30ILI0 BCe oXHIaHuA. M x0T aHaIMTHYECKHE HCCIEN0BAHNA MTONYYEH-
HBIX MaTEPHAJIOB €LIE HE 3aBEPILEHEI, 31eCh J0CTaTOYHO Oyaer cka3aTh yTo B 100 M1 HaBO3HOMH 301l
(MpMMepHO YEeTBEPTH OT Cropesnileil CyXoil NenelKky KOPOBLEro HaBo3a) COINEpPIKaHHE CEMAH MOXKET
nocturath 1000 1 Gonee eauHuL.

Takum 06pa3oM, y4HTHIBasi BCEe BBIIECKAa3aHHOE W NMPHHHMAA BO BHHMaHHE KOJHYECTBEHHBIH
H TaKCOHOMHYECKHii cocTaB 06pa3uoB ¢ T'opHoOro, a TaKKe HM3KYIO pe3yIbTaTHBHOCTE (IOTALHH, MBI
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JIO/DKHBI MPH3HATh, YTO HaBO3 BPAJ JIH SAB/UICS MOCTOSHHBIM HCTOYHMKOM TOIUIMBA IUIA XKMTENEH ce-
muuia. He oTpuias BO3MOXHOCTH €70 CNIOPainueCcKoro NpUMEHEHHA, OCHOBOH TOIUIMBA Ul OBLITOBBIX
H, IPEXJIE BCET0, METAJUTYPTHYECKMX HYX] CIIETyeT CHUTAaTh BCe ye ApeBecHHy. [lonTBepxkaeHneM 3ToMy
CIIyXHT GOJIBILIOE KOMHYECTBO OCTATKOB APEBECHOTO YTV, OOHAapY)XKEHHBIX IIPH PacKOMKaX CENUILA Ha
BcexX (pazax oOMTaHMsA (€ro ClIe/ibl XOPOILO BUAHEI B c/10€ Aaxe 6e3 CrielMaIbHbIX OTMBIBOK).

8.4. O semnegenun Ha FOPHOM U B HOXXHOYpPanbCKOW CTenu

OTcyTcTBHE KakMX-THOO KyIBTYPHBIX PAaCT€HHH — 3€pEH 3J1aKOB, KOJNIOCOBHIX OCTaTKOB OT HX
oOMoJ10Ta Mk e ceMsiH 6060BbIX — B 50 HcciienoBaHHBIX 00pa3iax ABJAETCA, C HalleH TOUYKH 3pEeHH,
BIIOJIHE BECOMBIM Y 1a)XK€ PELIAIOIIUM apTyMEHTOM, YTOObl HETAaTHBHO OTBETHUTh Ha BOIIPOC O 3aHATHH
seMienenneM oburtarensmu 'opHoro. IlToMuMo 3HaunTensHOrO YKCHIa H3ydEHHBIX 00pa3LoB, clueayeT
NpUHMMaTh BO BHHUMaHHE, 4TO MOCIEAHHE OTOMpaIHCh HAa BEChbMa IIMPOKON ILIOLIAAU IOCEIECHUA
B IIpOLIECCEe MHOTOJETHHX CTALMOHAPHBIX packonmoK. Mbl BeJIM MPOMBIBKY TAKMX Yy4YacTKOB CIIOS, TZ€
HEBOIMOXXHO ObLIO OB HE OOHAPYXHMTH 3€PEH U CeMAH KYJIbTYPHBIX pacTeHUi, ecnu 6bl 3emuenenue
JIeHACTBHUTENBHO MMENO MECTO.

Peaynkrarsl nposoanBimxca Ha Kapranax naminonornueckux uccnenopanuit [Kaprane: I1, m1. 10]
He TOJIBKO He MPOTHBOpEYar, HO M MOATBEPMAAOT HAlllM BEIBOJBI — MbUIBLIA KyNBTYPHBIX PAaCTECHHI HE
TPUCYTCTBYET B criekTpax [opHoro u ero Gmmkaiiien OKpyrH.

Bce npemuectByromye apxeo6oTaHnueckne c6opbl M HcciaeqoBaHHA 06pa3LoB ¢ MaMATHHKOB
cpy6Hoit kyasTyphl OpeHOyprckoit obmacTH, pacnonoxeHHbIX Kak gocTatouyHo 6mmu3ko ot Kapranos
(BynaHoBckoe MoceneHue), Tak M B 6OoNblIEM MM MEHBIIEM yAalneHHH oT KapraavHCkoro ropHo-
MeTannyprudeckoro neHrpa (Tokckoe, Ponunkosckoe, ITokposckoe, KysapMuHkoBckoe, FiBaHOBCKoe
MOCeNeHUs), TaKXKe He OOHApY MM KaKUX-THO0 cliefoB 3emienenuia. B obuiei cnoxHocTH U3 ciiod
yKa3aHHBIX CeJIMLI ObIIH MPOaHaIN3UpoBaHkl 24 npobsl. KpoMe Toro, Ha kepaMuke, HalAEHHOH Ha 3THX
noceneHusnx (6onee BocbMu ThICAY pparmeHToB)'?, paBHO Kak u Ha TopuHoM (120 000 ¢pparmenToB),
He 3aHKCMPOBaHO HH OAHOTO (!) IOCTOBEPHOTO OTNEYaTKa 3epeH Ky/IbTypHBIX 371akoB. TakuM 0Opa3oM,
MOXXHO TPEIONOKHTh, YTO M HaceNeHUE BeeH 3Toi oOMHpPHOH 30HBI B 9NOXY NO3/HEH GPOH3bI K BO3-
NEbIBAaHMIO 3/1aKOB OTHOILEHHA HE HMeNo''.

W HakoHel, B 3aKTIOYEHHH KOCHEMCS KpaTKO ellie OJHOro Borpoca. B cormacuu ¢ pesynsratamu
IIHPOKHX Mane03THOOOTaHMYECKHX M3BICKaHMH BO3HMKIA 6e3ycioBHas HEOOXOAMMOCTH IEpECMOTpa
($YHKIMOHAIBHO# BepU(pHKaLIMH MACCHBHBIX METALTMYECKUX OPYAHH, TPATHLIMOHHO HMEHYEMBIX B apXe-
OJIOTHYECKO# TuTepaType cepnaMiu. Beas MMEHHO 3Ty opyaus, Hapa Ly C KAMEHHBIMM CTYIIaMH («3€pHOTED-
KaMM») TPAKTYHOTCH KaK OpYHA TPyZa 3eMJICAETIBIIEB, U MX HAXOIKH CITYXAaT €AHHCTBEHHBIM H PEIAIOIINM
apryMeHTOM /1A J0Ka3aTe/bCTBa 3eMIEAENN Y CTEMHBIX [UIEMEH 3MOXHU MO3AHEH OPOH3bI.

[IpenMeThl 3TH TOBOJILHO IIMPOKO NPEICTAaBIEHB CPEIH METAUTHYECKHX H3eni cpyOHOH o6~
HOCTH; MO3JHHE X BADHAHTHI UMEHYKOTCA «aepbeneHeBckuM» oM. Mix ¢dparMeHTs! 10CTaTOUHO MHOTO-
yKCIEeHHBI Takoke B cNosix [opHoro (cM. masy 2, puc. 2.8). KpoMe Toro B komiuiexce Ne2 6nL1a o6HapykeHa
KpYIHas JHTeiHas ¢opMa ¢ JByMs MaTpHLIaMH-HETaTHBaMH IS OTJIMBKM NOXOOHBIX H3aenuii (rasa 5,
puc. 5.10). Takoro pona TsKeaLIE MEAHBIE OPYAUS, KOHEUHO XK€, IPaBHIIBHEEC HMEHOBATh CEKauaMH,
a HanOoJee MpHEeMIIEMbIM X GYHKLMOHANBHBIM Ha3HauYeHHeM (B MUPHOM JKU3HH) CYUTATh pyOKY BETOK
H rpyOBIX KyCTapHMYKOBEIX pacTeHHH. BeTku nepeBbeB LIMPOKO HCIONb30BANMCh B JOMOCTPOECHHH
(ua T'opHOM, B 4acTHOCTH, MMH ObliIa BBICTIIAHA KpBbILLIa XKIJIOTO oTceka koMiuliekca Nel [Kapransi 11,
c. 71-74]); nx MOIIIN 3arOTaBJINBATh TAIOKE IJIA MPOKOPMA CKOTa B 3UMHEE BPEMA KIIH XKe MCIOIb30BaTh

19He uccnenopanace TOIbKO kepamuka ¢ FiBaHOBCKOTO moceneHus .

"TlanuHonoruyeckue aHann3sl Ha iBaHoBckoM ¥ TOKCKOM MOCENEHNAX BbISBHIIN, NIPAaBAa, MEUILIYY 3JIAKOB, OT-
HECEHHBIX aBTOPaMH K KYJIBTYDHRIM, H 3TO IO3BOJMIO MM FOBOPUTh O Da3BUTHH 3EMIICICIHA B paMKax cpyOHo#
obuHocTH B 3TOM pervoHe [Jlaspymmnn, CnnpuaoHosa 1995, c. 186—188]. Onnaxo ¢noTaums cioeB yKa3aHHBIX
NMaMATHHKOB MOMHOCTBIO IPOTHBOPEYNT ATOMY 3aKIIIOYEHHIO.
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[Uis pactonky o4aroB. Kpome Toro, 6epera He60Ip1IMX CTENIHBIX peYyIleK, KaK TPaBuio, OBIBAIOT IyCTO
MOPOCLINMH IPEBECHO-KYCTaPHHKOBOH U TPaBAHHCTON PAaCTHTENBHOCTHI0, HHOTIA B TAKO CTENEHH, YTO
6€3 nomo6HEIX cexadeil 04eHb TPYAHO 00ECTIEYHTh XOPOLLHIA JOCTYI K BOAE M CKOTY M JIIOAAM'2,

3aBepiuas 3Ty KpaTKyro uHpopMaruio 1o nposeneHHbIM Kapranunckoi sakcneauuueit apxeobora-
HHYECKHM HCCIICIOBaHUAM, MBI HU B KOEH Mepe He XellaeéM TEM CaMbIM MPOBO3NIaCUTh CBOE0Opa3HbIi
CMTHAJT JIJIf 3aBepilieHus paboT Mo akTMBHOMN (roTaIMH CIOEB APEBHUX MOCEIeHHUH, pa3bpocaHHBIX Mo
CTENmHOM M JecocTenHoi 30HaM EBpasun. Hanporus, nmpoxomkeHne mogo6Horo poaa TiaTeabHbIX
H LIHPOKMX M3BICKaHMi NpeCTaBnseTcs abCoMoTHO HEOOXOAUMBIM.

Puc. 8.1. [Ipoueccus XeTTCKO-XyppHTCKHX O0KECTB, BOOPY)KEHHBIX CeKHpaMH-«iTaraHamu». I'openbed
«JlBeHaquaTh» U3 CKAIBHOTO CBATHIHIIA S3bnbikas 6113 xeTTckoit cronuubl Xarycac-bora3kéi

12 [Ipumevuanue pedakmopa: Y 3THX TAKENBIX U AJIHHHOJIE3BUHHBIX OPYAUil Mora ObITh elle oaHa BaxkHas (yHK-
LMA — CIYXHTh OpyXHeM, ObITb CBoeoGpa3Hoil cekupoii wiu anebapnoil. JJoka3zarenbcTBa 3TOMY, IIyCTh KOCBEH-
HbIe, HO BECbMa BBIPA3HUTENbHBIE, MBI MOXXEM JIMLE3PETh Ha 3HAMEHHUTBIX MO3THEXETTCKUX penbedax cKanbHOIO
cBaTHMLIA S3bUTBIKAs Onu3 cronuupbl 3Toi uMnepun Xatycac-boraskéil. Hawe BHHMaHWe 3aech NpHBIEKaeT
OIMH M3 Haubonee BHIPa3UTENbHBIX ropeibedoB, H3BECTHBIH Mo Ha3BaHueM «JBeHanuate» (pHc. 8.1). Ha Hem
12 BOOpYXEHHBIX CEKMPaMH, BUAMMO, HH3LIErO PaHra XeTTCKO-XYPPHTCKHX 00XeCTB-BOMHOB €IMHOH KOJIOHOM
M PUTMHYHOI OCTYNBIO yeTpemieHsl Bioepex [Bittel 1971, p. 56-70; 3amapoBckuii 1968, c. 40-43]. Cexuphi 311
YAUBHMTEIBHO CXOAHBL 10 cBoei ¢opMe co «CpYOHBIMU» cexauaMH. ABTOp HacTOALIEro NMPHMEYaHHA OTHIOAb HE
CTaBUT CBOE#i LieJIbIO OKa3aTh, YTO CPYOHbBIE MacTepa CHabXalK 3THM OpYXHEM XeTTCKHe oTpsaabl. Ui HaobopoT:
OT X€TTOB UCXOIHUT UMITYJIbC AJIA POM3BOACTBA NOXOGHOIO opyxHs B cTensx Bocrounoii Esponst. Llens HaMHoro
Gosee cKpoMHas: MOKa3aTh, YTO NOAOOHBIE NpeaMeThl 61M3 cepeAnHBI WIIH Ke B TpeTheit uernepty II ThIC. 10 H.3.
SBJIAJIUCH TAK)Ke M MPO3HBIM OPYKHEM, COCTaBIABLIMM JaXke BXHYIO OO apceHana BeICIHX cyuiects (Kyprty
burrenio, HanpuMep, 3TH CEKMpbl HAaIOMHHAIOT ATaraHel). Kcratu, pennedn! S3blibikas CHHXPOHHBI B LIETIOM
¢uHany cpybHO# 061IHOCTH.
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TexHONOrus pasBeoK U ropHbIX BbipaboTok
B 6poH30BOM Beke Ha Kapranax

B HauvanepHBIE roABl MOJEBBIX McciaenaoBaHUi KapraauHckod apxeonoruyeckoi 3kCHeAMLHH
(1990-1996 rr.) MBI NOCTapaIHCh CHOPMYIHPOBATH HEKOTOPHIE COOOPaX<€HHs 10 IOBOXY METOIOB «IIEP-
BHYHOI» pa3BeaKH MeAHOPYAHBIX Tea B KapranuHckoM ropHo-MeTautyprudeckoM neHtpe. CoracHo HM,
JpeBHEHIINE TOPHAKN GPOH30BOIO BEKA «OPUEHMUPOSATUCH HA HEKOMOpbIE CHeyuduYecKue 6HeuHue
npumemsl, U npexcoe 8ce20 Ha NOBEPXHOCMHbLE NPU3HAKYU MeOHbIX Mutepanos. 1o eceti eeposmuocmu,
8 06pbIBax KAp2aNUHCKUX 08pazoe, Cpedu CN0e8 KPacHo8amulx NECYaAHUKO8 APKO BbIOEIANUCh C8oell 3e-
NIeHbIO WU CUHBIO 6Kpanierua manaxuma u asypuma. Ckopee 6ce20, UMEHHO OHU U NPUBNEKATU NEPBbIX
paseedyuKoe kapzanunckux nedp. [Ipednonazancs maxaice u Memoo NOUCKOE C y4emoM mou pacmumens-
HOCmu, Ymo npeonoiumaem HAacblyeHHble CONAMYU Meou novewl...Ha Kapearax k makum pacmenusam
OMHOCUMCA Hanpumep, OUKAaA GUULHA, YbU HUZKOPOCTble KYCMbl RIOMHO NOKPbIEAIOM OPesHUE OMBATbLY.
[UepHsix 1997, c. 51].

TakuMHu BHAETHCH MPHEMBI «IEPBHYHOI», T.c. Haubonee paHHEH pa3BedKH PYIHBIX TEJ Ha
Kapranax. [Ipu 3ToM 6B110 COBEpLIEHHO SCHO, YTO MMEHHO NAHHBIH, HaYaJbHBIH MMEPHOJ MOHUCKOB
MEIHBIX MHHEPAJIIOB MBI JO/KHBI pacLEHUBATh KaK Hanbosiee CIOXKHBIA 3Tamn, KOTOpPBIA JpeBHEMHIINE
TOpHAKHU-Teonoru 6poH30BOro sBexa, 6eccnopHo, Npeoonesd BecbMa ycnemHo. Belb cpaBHUTEIBHO
C 3THMH «IIEPBHYHBIMHY» IOMCKaMH HECPAaBHEHHO 60nee NpOCToif 3a1a4cii BEITTIAAENA «BTOPHYHAN», YIKE
no3gHeimas pa3senka 18 Beka. Poccuiickue pyo3HaTIBI BEJIM IOMCK PYA O SPKUM U OUYEHBb XOPOLIO
COXPaHHBLIMMCA clieaM paboT OpPOH30BOI MOPHI; 1 MMEHHO JPEBHHE WIAXTHI IOMOIH MM OyKBaIHHO 33
HECKOJILKO JIET OKOHTYPHTh BCE pyAHbIE 3aexHu rpoMaaHoro apeana Kapranos [Kapransi I, c. 45-49].

OnHako BCe 3TH NpeaBapUTENbHbIe COOOpakeHUA 1O MOBOLY METONOB IEPBHYHBIX» pa3-
BEIOK, K COXaJICHHIO, GOPMYIHPOBaIHCh IPEUMYILIECTBEHHO Ha 6a3e YMO3pHTENbHBIX NPEACTaBICHUH
(KOHEYHO, TOIIa OHHM Ka3aJIMCh HaM BIIOJIHE PaLMOHANBHEIMH 1 060CcHOBaHHBIMH). [TocneroBasime Beien
3a 3TUM noJsieBbie paboThl B ce30HEI 1997—1999 u 2002 rT. BEIABHIIM HOBBIE MarepHaNLl, NOOyAMBLINE
CYILLECTBEHHO OTKOPPEKTHPOBATh HALIM PaHHHE NPEICTaBICHHA O XapaKTepe IMOMCKOB 3aJ1eXKel MEAHBIX
PYA B 310Xy GpOH3bI Ha 3TOM MOPHO-META/IIyPrHY€CKOM LIEHTPE.

9.1. MeToAabl! pa3Beakn B 6pOH30BOM BeKe: KOPPEKTUBbI OLleHOK

H3MeHeHHs B OlLIEHKaX METOIOB Pa3BEKH, IPHMEHABLINXCA TOPHAKaMH OpOH30BOIO BEKa KOCHY-
JIUCh HECKOJIBKUX TIO3HIIMH.

Bo-nepBbix, AeTalbHBIE APXEOJIOrO-TE0JIOTHYECKHE Pa3BENKH, IPOBOAMBLIMECS Ha BCEX TPeEX
OCHOBHBIX 30Hax M 11 y4yacTkax 3toro ruranTckoro pyaHoro noss [Kapransi I, c. 33-38], He oOHapyxu-
JIH 10 CKanbHBIM 60pTaM MHOTOYHCIIEHHBIX H PaCCEKaBILMX 30HbI OPYICHEHUA OBPAaroB CKONbKO-HUOYAb
3aMETHBIX CJIEI0B IOBEPXHOCTHBIX BBIXOAOB MENHBIX PYA M CBA3AHHBIX C HUMH JPEBHUX FOPHBIX BEI-
pabotok. Otcloaa ciaen0Bano, 4YTo NOAOOHOrO poJa MPHEMBI BBIABIEHHA HCKOMBIX JTHH3 METHOPYIHBIX
TEJI ¥ CKOTUIEHHMIH MeTHBIX MUHEPAJIOB BPSLI JIH HIPAJH CKONBKO-HUOYb CYIIECTBEHHYTO POJIb B pEAIbHOMN
IpaKTHKe NEPBHYHBIX pa3Benok Ha Kapranax.

Bo-BTOpBIX, npoBeaeHRrbIE B 1997 1 1998 IT. packonky pa3pBeI04HOI0 Kaphepa AMHO-IIOITaBKHHCKO-
ro BpeMeHH Ha xonme ['opHoro [Kapransi I, ¢. 94-102; Kapransi II, c. 128—139] neoxuaaHHo mokasanm,
410 (paKTHYECKH YKe C Ha4anbHBIX I1aroB ocBoeHus Kapranos ropasku [V-III Tric. A0 H.3. NpUMeHATH
COBEPILICHHO HHOH METOJ NMOMCKOB PYAHBIX 3aexeii. [IockonbKy pynoHOCHEIE KOPEHHBIE TECYaHHKH
M MEpPrefd NOBCEMECTHO OKAa3bIBATHCH ITEPEKPBHITHIMHA MOLLHBIM IIMHHUCTBIM «(4EXJIOMY, /IS BbIABICHUA
HCKOMO#1 pyZIbl He06X0aMMO GBLTO TOCTHYB KOPEHHBIX MOPOJ — MECYaHHKOB MJIH MepreJieif — U 3a4UCTHTh
ux. VIMeHHO ¢ Lenbio 00HaKeHHs pyJOBMELIAIOLIMX CKAJIBHBIX MOPOA U 3aJI0XKWIH 30€Ch TOPHAKH 3TOT
BEChMa JJIMHHBIH, IPHMEPHO 45-MeTpoBbIi Kapbep. BCkphITHe e Ype3BBIYAiHO TAMKENBIX U BAIKHX Je-

32—701
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Puc. 9.1. Bepudukauus noBepxHoct-
HBIX ClEefOB pa3BenouHbix pabort, a
TaKke ycThe uccaenopannoii B 2002 r.
maxTsl. I1peacraBneHa KOpPEKTHPOBKa
paHHMX 3aimodeHui: cM. [Kapraner I
c. 27, puc. 2.4]

yemee waxmel: packonku 2002 .

BATHMETPOBBIX NIHHHCTHIX IJIACTOB
ABUIIOCH [UI PYHNO3HATLEB KpaiHe
HEJETKHM JENOM; H K TOMY )K€ 3a-
Tpa4eHHBIA TPyA 3TOT HE NPHUBEIN
K JKETAaEMOMY pe3YNIbTaTy: MOBEPX-
HOCThb TI€CYaHHKOBOTO OCHOBaHUA
oka3zanach cBOOOAHOH OT CKOJb-
KO-HUOYIb 3aMETHBIX CKOMIEHHH
PYAHBIX MHHEPAJIOB.

B-TpeTpHX, packomkaMu
ce3ona 2002 r. (cMm. Beenenue,
puc. B.1) ynanocs BCKpBITH Ha
mwionagu cenuma I'opHBIH TaKKe
pa3BefouHyoo maxty (puc. 9.1)
rny6uHoit 1o 12 MeTpos, HO 3ano-
XEHHYIO YK€ B No3aHeOpoH30BOE
BpEMs, CHHXpPOHHOE CaMOMYy CeJlu-
ury. OcHoBHas 3aza4a 3710i1 paboTh!
BBIIVIAZENA BIIOJIHE CXOIHOH C TOW,
KOTOPYIO NpECieI0BaId JpPEBHEH-
nime ropHsaku Kapranos npu 3a-
KJIaJIKe JJIMHHOTO Kaphepa, TO €CTh
NpoOWTh MOIUHBIA DIIMHUCTBIA Y€XON M JOCTHYb KOPEHHOH NEeCYaHHUKOBOH MOpoab! ANA OLUEHKH €ro
NoKaIbHOR pynoHocHOCTH. OnHako u 1y waxtepoB [16B 3ta pa3BenouHas maxra oka3zanack CTONb XKe
6e3pesynsraTHoi. K cenenoBanHoN HaMH BEIpabOTKE € pa3HbIX CTOPOH MOAXOQWIIM TPAHILIEH (0 JaHHOM
KOMILIEKCE — HECKOJIBKO HHKE). DTH CPaBHUTENbHO Hernybokue (He 6onee AByXx METpPOB) TpaHIIEH
MpHHAMIEKATH TOMY BHIY, KOTOPbIH GYHKIHOHAIBHO CBA3BIBAJICA HAMH C PHTYalbHO-Maru4eCKUMHU
aKUMAMH ApeBHUX ropHakoB [Kapransl I, c. 56-66].

B-uerBeptrix, qukas suimHs (Cerasus fruticosa) B kauecTBe MOMCKOBOTO NMPU3HaKa A MEIHBIX
MHHEpanoB, CKOpee BCEro, Hrpana poJib JIH60 Manyro, HIIH Jke COBceM HIKakyr. [IpoBoauBLnecs Ha
Kapranax nogpoGHbIie NaMHOIOTHYECKHE UCCIIEA0BAHNA Pa3pe30B B PACKOIAX HE BHIABIIIH IbUIBLIBI TOT0
KycrapHuka BoBce [Kapranei 11, c. 153-165, puc. 10.3-10.5]'. ITo Bceit BUANMOCTH, TJIOTHBIE 3apPOCIIH
HHM3KMX KYCTHKOB JMKOH BHILIHH Ha4aJld IIMPOKO paclpocTpaHaAThCcA Ha Kapranax nuub ¢ nosBleHHeM
OOIIMPHBIX OTBAJIOB HACBIUIEHHBIX MEAHBIMH MUHEPAJIaMH TTOPOAbI, T.€. YK€ MOCe HayaBIleH A 31ech
aKTHBHOM 100b1uM pya. Bens MenHas MuHepain3alia Ha MOBEPXHOCTH MIMHMCTO-CYNIECYAHOIO Yexia
€CJIM ¥ NPOSABIIALNACH, TO O4eHb ¢1a60. IMEHHO NO3TOMY JaHHBIA BHI BUILHH CBA3aH MO NPEHMYILECTBY
C HaChILEHBIMU METHEIMH MHHEPAJIaMH OTBajlaMH MIOPOJbI, B M300MIMH BCTPEYAIOILIMMHCA Ha LICHTPANIb-
HBIX y4acTkax KapraamHckoro ropHo-MeTamTypruueckoro LeHTpa.

=, \
. YCTbA APEBHUX
N WaxT

'TIsutbua quKoii BHILHHM (Cerasus sp.) IOCTOBEPHO He BBIIEIAETCA B TAIMHONOTHYECKUX cnekTpax. Kak npaswio, u3
ceMeiicTBa Rosaceae BoLaensercs 6osee LIMpokas TakcCoHOMHUYeckas rpynna Prunus, B KOTOPYI0 BXOAMT ¥ BUILIHA.
OnHako Jaxe Ha ’TOM TAKCOHOMHYECKOM YPOBHE IbUIbLIA 3TO# IPYNIBI B ApXEOIOrHYECKHX MP06ax ¢ MaMATHHKOB
Kapranos He oGHapyxeHa.
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U nakoHen, packonk# ce3oHa-2002 mo3BONMIH YTOYHHTh XapakTep MHOTHX NMOBEPXHOCTHBIX
ClIe/I0B TOPHO-TIOUCKOBBIX paboT KaK 3M1OXH OpPOH3bI, TaK M BpEMEHHM SKCILTyaTalliH 3TOr0 FTOPHO-MeTall-
nyprudeckoro neHtpa B 18—19 BB. Tak, cTano fcHO, 4TO Te clelbl, KOTOPBIE MBIl HEPEAKO IPUHUMAIIH
3a nposaiusl [Kapransi I, c. 27, puc. 2.4], cnenyet cuuTaTh Npocaakoil HaJ CTBOJIAaMH JPEBHUX pa3Be-
JOYHBIX LIAXT; POCCUHCKHE TOMCKOBbIE pa3HOCHI BBIAEAIOTCA Ha HX (poHE Gonee 4eTKUMHU KOJIBLIEBBIMH
00BaNOBKaMH BOKPYT 3aJ100KEHHBIX IIypda uin ayakH (puc. 9.1). BMecte ¢ TeM, kak 310 10Ka3ajIi HallH
PacKOIKH, BecbMa Hepeako ypdsl ¥ konoaus! 18—19 croneruit 3ak1aabIBagIiCh IO CTBOJNAM APEBHUX
waxt (cM. [Ipunoxenne 1, paznen [1p.1.2.4). BnonHe BeposiTHO, YTO MO3AHEHIIHX pa3Be INKOB MOM-
BUraJjia Ha TaKoe peLieHHe CTPaHHas Bepa B TO, YTO NMPEXKHHE FTOPHAKH 3HAJIH O 3aJI€XKaX KapraJIHHCKHX
PYH CyLLECTBEHHO OoubliIe, Hexeld OHU caMH. OIHAKo, )i HAC CIeACTBUEM CTaHOBHIIOCH UCKaXKEHHE
IE€PBOHAYaJIbHOH KapTHHBI IOBEPXHOCTHHIX CIENOB U yTpaTa €10 H3Ha4aj bHbIX 4EpT.

9.1.1.TpyaHocTH «IepBHYHBIX» pa3Beaok Ha Kapranax

MenHoe opyneHeHHe KapramMHCKOr0 pyAHOTO MOJA XapaKTepHU3yeTCa KpaiiHe CIOKHOM M 3amy-
TaHHOU KaptuHOi. [Ipexcne Bcero, 3aeck npeoOafaOT BECbMa HEPETyYJIAPHBIE ¥ HEPaBHOMEPHBIE 1O
MOILHOCTH JIMH3bI M THe31a MeAHbIX MUHepanos [Kapraisi I, c. 89—90] , conpshxeHHBIE 110 IPEMMYILIECTBY
C PYZOBMEIIAIOIINUMH IIECYaHHKAMHU, MEPreJIiiMH U cilaHuaMu. OTCyTCTBYIOT IpaBHIIbHBIE, PETYISPHBIE
H MPOTAXKEHHBIE PYAOHOCHEIE XHJIbI, MOJOOHEIE, K MPHUMEPY, TEM, YTO MpHUCYILH MaHcdensackomy
MECTOPOXAEHHIO MEONCTHIX cinaHueB (nmecuanukoB) B [epmanuu. [To TakuMm xkunaM 1axrepaMm 6si10
HECPaBHEHHO JIErie OPUEHTHPOBATHCA NPH MOA3EMHBIX pa3paboTkax pyaHsIx Ten [[IpoMblLIEHHOCTD
1904, c. 191-192; Yepneix 1972, c. 129-130].

INockonbKy NpaKTHYECKH BCE KapraJIMHCKUE JIMH3BI M THE31a MEIHBIX MHHEPAJIOB, O 4YEM MEI YIKE
MHOTO rOBOPHIIH, NOKPBITHI MOILIIHHIM MHOTOMETPOBBIM [NTMHHCTHIM «IEXJIOM», TO HOCIEIHHI [TOTHOC-
TBIO CKPBIBAJI PYAHEIC TENA OT HEBOOPYKEHHBIX 7123 Habnronarens. [Ipexxae Bcero 3TUM H 0ObACHAETCA
mMpovaiiiiee pacnpocTpaHeHHe TOTo MpUeMa BCKPLITHA H IPOXOJKH «4exXJia), KOTOPHIM MBI 3acTaeM Ha
Kapranax: Beab Ha HallleM rOpHO-MET/UTYPru4eckoM LeHTpe HacuuThiBaeTca Gonee 30 ThicA4 pa3HOTO
pola clieioB pa3BeAouHbIX paboT. [IpudeM 3akiroueHUe 3TO ClpaBelIMBO HE TOJIBKO IS TODHOIO Aena
OpOH30BOr0 Beka, HO PaBHO W JUIA NMO3JHEHNIEro, MO CyTH 3aBEPIUAIOLIErO BPEMEHH 3KCILTYaTal[du
PYAHHKOB, T.€. IEPHOIA HaKaHyHE OTMEHEI KpenocTHoro npasa B Poccuu [Antunos 1860, c. 306-315;
Kapranei [, c. 81-84].

9.1.2. IlouckoBas IIAXTA MO3AHEOPOH30BOI0 BEKA

Packonku pa3BegoYHOro Kapbepa sMHO-ITONTaBKMHCKOTO BPEMEHH SIBWIH HaM IIPUMEP METONOB
MOMCKa MEIHBIX PYA MPH Hayaie ropHoro npoMeicia Ha Kapranax. K coxanenuro, o Bo3pacte Kapbepa
MBI MOTIM CYIUTh TO/ILKO 10 CEpUH paauoyriiepoaHbix aar [Kapransi I1, c. 135-137], cBa3aHHBIX ¢ pa3iiny-
HBIMH NPOCJIOiKaMH B POiIEHHBIX HaMH pa3pe3ax ’. HUKakux COnpoBOXAAIOLIMX MATEPHAIIOB PAHHETO
BpPEMEHH B Kapbsepe oOHapykeHo He ObLio.

Topasno 6oiee Moka3aTeIbBHBIMH C ITO3UIIMH apPXEOJIOrMYECKHX OLIEHOK OKa3IUCh Pe3y/IbTaThl [oJIe-
BBIX u3bickaHu# 2002 r. Bnonxe oueBHUAHO, YTO BEIABIEHHYIO HaMK B packorre 6 miaxty (puc. B.1;9.1;9.2)
3aJI0XKMIK Ha CKPEILEHUH, MO KpaifHel Mepe, TpeX CaKpaibHBIX TpaHie (cM. Taxoke [Ipunoxenue 1,
paszen Ilp.1.2.3). [myOuHa BepTHKAJIBHOM YacTH LIAXTHOTO CTBOJIA (OT COBPEMEHHOM MOBEPXHOCTH)
PaBHSNACH, KK Y)KE€ FTOBOPHIOCE, MPUMEPHO 12 M. JluaMeTp yCThA (C MOBEPXHOCTH) AOCTHTAN 5,56 M,
HO O1K3 NOHHO# YacTH cTBOJ cyxkaincs Jo 1,2—1,5 M. [lonepeunoe cedenne no Beel nry6uHe NpuoImKa-
JIOCh K (pOopMe KpyTa, a BEpTHKAIBHOE CE4EHHNE OTNHYAIOCh OTHOCHTENBHO FeOMETPHYIECCKH-IIPaBUNBHBIM
KOHYCOBHIHEIM abprcoM (puc. 9.2-9.4). IIpoGuBasch CKBO3b HCKIIOYHTEILHO TSHKEINBIE A1 BhIpaboT-
KM, HaChII[EHHBIE BJIAroif miacTel 6€CCHCTEMHO YePEAyIOINXCS [NIHH, CYITHHKOB U cyneceil, TOPHAKA
no3aHe6pOH30BOI0 BeKa CTaBWIM CBOei HECOMHEHHOM 3a1a4eit oOHaxeHHe X0TA Obl Ha MaJIOH ILIoIIAnH

?PanuoyriepoaHas JaTHPOBKa CIIOEB pa3pe3a 3Toro Kapbepa npoAonkuiack (cM. Ipunoxenue 5).
32¢
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cakpasibHO-NoUCKO8bIEe MPAaHLWEeU-1pOX0o0k! K Wwaxme

waxma Ne131 Ne134 xunuuwe Ne48

obeanoeka xuno20 omcexa kommnnekca Ne3
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Puc. 9.2. Packon ce3ona 2002 r. (CHUMOK ¢ BepTosieTa). OT4ETAUBO BUAHBI KOHTYPhI HE3aBEPIICHHBIX KO BDEMEHH
ChEMKHM packomoK KoMruiekca Ne3 BMecTe ¢ pa3BeIO4HOM IAaXTOH

KOPEHHOMH NeCYaHHKOBOM ITOPOIBI C LENbIO BEIABIECHHS CKOIUIEHUH MeIHbIX MUHepasioB. Ha ynomsaHyToit
12-MeTpoBOi#i rTyOHHE, Ha MATIOM (IIATaYKe» UM YAAJI0Ch KOCHYThCH KOPEHHOM MOPOABI, HO HUKAKUX IIpH-
3HAKOB MEAHBIX MHHEpaIOB OOHapYKUTh TaM He y#anock. I1o 3Toi npuyHHe MaXTepsl PE3K0 CMEHIWIH
XapaKTep H TaKTHKY TIOMCKOB: Terepb OHH NPUHANMCH IPOKaNbIBaTh BECbMa Y3KHi M TECHBIH, HO yXe
rOpU30HTaNBHEIHA 1a3-Hopy (puc. 9.3; 9.5; cm. Takxe [Ipunoxenne 1). Llens 1a3a Takxke 3aiioyanach
B [IONBITKE 0OHAXKEHMA KOPEHHOM MOPOABI Ha BO3MOXHO O0JIbLLIEH NNOIAAH; TO €CTh He06x0aHMO GBLIO
Pa3ABHHYTh KPOXOTHBIH «TATa40K» 0630pa. K coxanennio, He TONBKO JUTHHA, HO M POYHE apaMETPhI
MPHOTKPHITON HAMH TECHOH NOPH3OHTAIBLHOMN MPOXOAKH OCTAIUCH HeH3BeCTHRIMK . OIHAKO HE MOXKET
NOUIeXaTh COMHEHHIO, YTO 3[IECh IPEBHUX MCKaTeNeH Taloke OXKuIana Heyaaya.

9.1.3. 3anoHeHHe INAXTHI

ITocne 3Toro ropHAKH OCTaBWIH OECILIONHY10 BEIpaOOTKY M TYT JK€ IPUCTYTIHIM K 3aCHITNKE IaXThI.
ME&I BrionHE yBEpEHHO PEKOHCTPYMpYEM He3aMeUIMTEeIbHOH XapaKTep 3ToH aKLiMHK, HCXOAS U3 IBYX YETKO
BBIABJIEHHBIX 00CTOATENBCTB. BO-MepBEIX, MOLLHBIE POCIJIOMKH H IWH3BI I'yMYyCHPOBaHHO#, Opo#i rycTo
HAChILECHHOMH YTIAMH IOYBEI C apXEOIOTHYECKUM MarepraioM (KOCThb, KepaMuKa) OBUTH XOPOILIO 3aMETHEI
HE TONBKO B BEPXHMX CJIOAX 3aCBINH WIAXTHOro cTBoJA (pHc. 9.4), HO BeCbMa OTYETIMBO AOXOMIIN IO

3 IpounkHoBeHKe 6€3 crennaIbHbIX KpEMeXHRIX MPUCIOCOOIEHNIT B 3TOT HAIOMUHAIOILMNIE HOPY y3KHH TOPU30OH-
TaIbHEIH J1a3 PEACTABIAIOCH HAM CJIHIIKOM OIIaCHBIM.
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Puc. 9.4. Ilpouecc packonok WaxTel Ha ypoBHe ceMH  Puc. 9.5. [IHO pa3Befo4HO#t maxTel Ha NIYOHHE OKONO

METPOB; B 3aCBHIIIH CTBOJIA OTYECTJIMBO BHAHEI TEMHBIE 12 METPOB; OTYETIIMBO BUAHBI YCThe HE 3aCHITAHHOTO

NPOCIOMKH I'YMyCHPOBAHHBIX H HACHILIEHHBIX YIJIEM  [OPH30HTAIBHOIO Ja3a M — Ha 3aJHEH CTEHKE — KPyTO

KYJIBTYPHBIX OTIOKEHHH MaJAIoLME TEMHBIE NPOCIOAKH COPOLIEHHBIX B IIAXTY
KYJIBTYPHBIX OTJIOXKESHHH

€aMoro JiHa BEpPTHKAJILHOTO CTBOJA BEIPA6OTKH B BUIE KPYTO HAKIIOHHBIX npocnoek (puc. 9.5). Hukakux
HPH3HAKOB CIIOHTAHHOTO 06BasIa KPYTBIX INIMHUCTBIX CTEHOK ILAXTHI MBI HE OTMETHITH. COIIacHO HAIlIUM
HaOmoneHusM, nogo6Horo pona o6Baisl JOMKHBI OBUIM MPOHCXOAMTH YpE3BBIYAHO OBICTpO: Haxe
BO BpEM# HaIlIMX PACKOIOK JII060# 10K Ab — H 0COGEHHO CHIIBHBIN — MPHBOAKN K aKTHUBHOMY CII0JI33-
HMIO NIMHUCTO-CYNIECYaHOTO IPYHTa C KPYTHIX CTEHOK Ha AHO. BO-BTOPEIX, OKa3aca He 3aChbiMaHHbIM
FOPH30HTANbHBIA TECHBIH JIa3: €ro MOIOCTh 33 TPH C MOJOBHHOH THICAYH JIET CPABHUTENBHO XOPOILIO
coxpaHunacs (puc. 9.5). Buaumo, yaMBHTEIbHON COXPaHHOCTH HEOOpYILIEHHOTO JIa3a cnoco6CcTBOBaIa
TUIOTHasA MpoOka U3 NepeMeNKaIOIUXCA TMH3 KaK KYJILTYPHOTO CJIOSl, TaK U CBOOOIHBIX OT apXeoNoTH-
YECKHX MaTepHaIOB IIHH WJIH Cymnecei (To eCTh TOro rpyHTa, KOTOPBIH IPEBHHE FOPHAKH cOpachiBam
Ha JHO ¢ noBepxHOCcTH). [Tono6HEIe YepenyromMecs MPOCIOAKY M X Pa3HOLBETHBIE TMH3BI 3aIIOMHAIN
10 BEPTHKAIM TakXke BeCh IIaXTHBIN cTBON®.

‘ Buaumo, B 18 croneTn, BCKope Mocie Hayana poccHiickux pabot Ha Kapranax (WiH e CITyCTs TpH ThICAYENETHA
MOCJIE YXOZa OTCIO/IA HACENICHH TIOXH GPOH3BI), MPOCEBILYIO 3aTaiHHY TOM IIAaXThl pa3BeAYHKH HOBOTO BpEMEHH
NBITAIMCE BCKPRITH JINOO Y3KHM KOJIOALIEM, JIHGO MPOATH MPHMHTHBHBIM JEPEBAHHBLIM OypoM. 3T0 cTaNo ACHO
JMWB Noce aHamM3a Ha '*C KycKOB XOpOLIO COXpaHMBLIETOCH fepeba ¢ nryGunsl 7,8—8,5 M. Cyns 1o BceMmy, Lens
3aKIIa KU 3AECH MIO3THETO KOO/ He OTIMYAlIach OT TO#H, YTO 3aHuMMana eie nouckosukon [16B. Onnaxko, cyas mo
BCEMY, O3XHEHMIN# KoJIOAeLl pa3BeAYMKH TaK U HE JOBENH A0 JHa 3To# maxTs 6poH30BOro BpeMeHH. [TonpobHee
3TH o6croaTenscTba 6ynyT paccMorpeHsl B [Ipunoxennsx 1 u 4.
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9.1.4. O06 opyausix AJisl BCKPBITHS [TTHHHCTOTO YexXJia

K rmy6okoMy coxxalileHHIO, TAKOBbI€ OPYIHA OCTAINCH [UIA HAC HEH3BECTHHIMH. JIMILb TONBKO
MIyTEM YMO3PHUTENBHBIX 3aKITF0UEHHH, BO-IIEPBBIX, 2 BO-BTOPHIX, KOHTPACTHBIM CONIOCTaBIEHHUEM € TEMH
OpYAHAMM, YTO OECCIOPHO NpeIHa3HaYaINCh U1 paboThI IO KOPEHHBIM I1J1aCTaM, MBI MOXKEM BBICKa3aTh
HEKOTOPbIE COOOpaXKeHHA.

JloBoNBHO onpeieIeHHO N3BECTHO, YTO NMPH FOPHO-NMPOXOAYECKHX paboTax Ha pyAHBIX HIIHM OKO-
JIOPYIHELIX TUIACTaX MecYaHWKa U MEprelif BCErAa — M He TOJNBKO B OPOH30BOM BeKe — yrorpebisnuch
NMHKOBHJIHbIE OPYAHSA THIIA COBPEMEHHBIX OCTPOKOHEYHBIX NPOOOWHUKOB WM 3yOHII, paBHO KaK Kaiia
Y nemHd. XapakTepUCTHKE TAKHX MEIHBIX OpPYAHil ObUIH ITOCBAIEHBI HEKOTOPHIE pa3jeiibl ITaBH 2.
ITo Bceil BUAMMOCTH, LHPOKO YNIOTPEOIAINCH TaKKE KOCTAHBIE 3yOHIa-CTEPKHM (CM. TAKOKE IJIaBy 7).
006 3TOM *e€ BeCbMa HEJIBYCMBICIICHHO CBUIETENBLCTBYIOT HEHCYHCIIUMBIE CIIEIbl, TOKPHIBAIOLINE CTEHKH
II1axT, IUTOJIEH ¥ TpekoB Ha Kapranax (06 3ToM peus moiaeT HUXKe).

He noanexuT cOMHEHHIO, YTO Takoro poaa opyaus abCONOTHO HENPHUIOAHBI MPH BCKPHITHH TA-
’KEJIOT0, CHIPOTO M BA3KOTO INIHHUCTOrO yexna (peds HIAET O TEIUIBIX ce30Hax roaa). B takux paborax
COBEPILEHHO HEBO3MOXHO 000MTHCE, BO-TIEPBHIX, 6€3 JI0NaT, a BO-BTOPLIX, 6€3 CpeAcTB A TogbeMa Ha
MMOBEPXHOCTD BCEi 3TOM JIMMNKOH Macchl. M3 opyamii, B Hanbonee CynecTBEHHOMH CTENEHN MOTYIITUX Mpe-
TEH0BaTh Ha POJIb TAKHUX JIOTIAT, MBI MOXKEM yKa3aTh Ha ClieLIMaJIbHO 00paboTaHHBbIE TONATKH KPYITHOTO
poraroro ckota (CM. r1aBy 7, puc. 7.3). OTH xe IONaTKy ynoTpeOIsaInCh TAKKe H IIPU METAJLTYPra4ecKHX
onepauuax, koraa UM otrpebanu packanenHbiit yrons [Kaprane: 11, ¢. 113, puc. 5.3]. Henb3s uckito-
4YHUTh, YTO MOIJIM UCMOJIB30BAaThCA U HECOXPAHMBIINECA IO HAIIMX JHEH AepeBsHHbIC Jonathl. OnHaKo
Hpeanonaratb CKOJIbKO-HHOYNb IMPOKOE NMPHUMEHEHHE MOCIEAHNX NPH BCKPBHITHH INIMHHCTOTO 4eXja
BPAA I BO3MOXKHO: Bellb X MPOM3BOIUTENBHOCTD B I0100HOM cuTyaruy Oblia ropa3no 6oiee HU3KOH
B CpPaBHEHHH Jake C KOCTAHBIMH OPYIHSMH .

Ha noBepxHOCTh MIMHY BBITACKHBA/IM, CKOpEE BCETO, C IOMOLIbIO KOXKaHBIX MEIIKOB. XOTH H B IaH-
HOM Cllyyae HHKaKHX NPAMBIX CBHAETENLCTB ¢ [OpHOTrO MBI ONATL-TakK He UMeeM. Eciu Meuiku ObL1n
00BEMHCTBIMH, TO MOIYIM IPUMEHATD PHIYAXKHBIH MOIBEMHHK THIIA KONOAE3HOTO «OKypaBia». HanoMuumM,
4TO MPH PACKOIKaX CENUIa HaMU 6511 06Hapy)keH NeCYaHHKOBEIA NPOTHBOBEC, PHIOAHBIN 1 110106-
HBIX KOHCTPYKLH# (pHc. 6.17). Ero HcxoaHbli BEC MOT JOCTHIaTh NOJIyTOpa LIEHTHEPOB, H, CTANO OBITh,
C €TI0 MOMOIIBI0 MOTJIM BBITATHBATL HABEPX M3PAIHYIO TAKECTb.

9.1.5. Kapbep PBB n maxra IIBB: cxoncTpo M pa3iinyHe

BeccnopHo, uTo B ocHOBe oHCKoBRIX pabot Bo Bpems PBB, ¢ onHoii croponsl, 1 ITBB — ¢ npyro#,
JexKal eAMHBIA NpUHLKN: 0OHaXHTH KOPEHHYIO MOPOXY Uis BbIAB/IEHHS 60oraThiX pyAHbIX Ten. OnHako,
obpalascek K Mp¥MepaM PaHHEro Kapbepa M MO3JHEN LIaXThl, MBI HE JHOJDKHBI IPOWTH MHMO psfa Cy-
IIECTBEHHBIX OTIUYHMH, BO-NIEPBbIX, B KOHKPETHBIX MPHEMaX BBITIOJIHEHNS STHX Pa3BENOK H, BO-BTOPBIX,
B NOCJIEAYIOLIEM OTHOLIEHHH K OTpaboTaHHBIM 0OBEKTaM, TO €CTh K Kapbepy M LIaxTe.

®opMbl pa3BeBIBaTENbHEIX pabOT OCHOBATENBHO Pa3HUIINCh. PaHHHE rOpHAKH, CAMpas TSHKKHA
«YEXO0J» C KOPEHHON PYAOHOCHOH MOPO/BI, CTPEMHIIMCH K €€ CIUIOLIHOH 3a4HCTKE Ha MPOTHKCHHH NPH-
MmepHo 45 M [Kapraunei 11, c. 128]. Lllaxteps! Bpemenn [16B npeanountanu yxe HaMHoro 6omee 1eneco-
00pa3Hyl0 B JaHHOM CJTy4a€ «TOYEHHYI0» pa3BeJKy NecyaHuKa. [ OpH30HTaNbHEIE Y3KHE J1a3bl HA YPOBHE
KOPEHHOH Nopo/b! MO3BOJIAIM MM PacLIMPATH IUIOMAAL OAOOHBIX 3aYMCTOK, He MpHberas K yIajJeHUIo
NepeKPBIBAIOILMX 3TH JIa3bl TPOMaHbIX MacC TAKEJIOH M BA3KOH ITHHBL. [OpHAKM paHHEOGPOH30BOIO
BpEMEHH, B OTNIHYKME OT MacTepoB BpemeHH I1BB, cBoii kapsep He 3aceimanu. ['pomagHas u rmy6okas
(meBATMMETPOBaN) TPaHILES 3AMONHANACH ECTECTBEHHBIM 06pa3zoM. BHayane o6BanmBanich U Onon3ans,

TIpu HamMX pacKONKax Kapbepa M IaXThl OCHOBHYIO TPYAHOCTh BBIEMKH T/KEJIOH IIMHBLI MPEICTAaBILANA, HO-
KAy, Heo6XOAMMOCTb NIOCTOAHHOH OYMCTKH JIONAT H BEIEP OT BA3KOTO, IVIOTHO NPHIHIIABLIETO K HUM IPYHTA.
Ho Beap Haium paboune ynotpeGiain xKene3Hsle Jionarsl, 3pGHeKTuBHOCTb KOTOPBIX 6bll1a HECONOCTaBUMO BBIILIE
B CPaBHEHHH C NPEANOIaraéMBIMH IS STIOXH GPOH3BI — JIONATKaMM KOCTAHBIMH.



256 I'maBa 9

3acblinaHHas paspeaovHas oTBanbi HW@SS
waxra ’ b

CTBON WaxTh!

8=l : . TNIVHA + CYrMAHOK
i + cynechb

sk

PYAHLIE NTUH3bI

Puc. 9.6. Crpaturpadmueckas cxeMa «yIa4HbIX» U «HEyAa4yHbIX» MOMCKOBBIX WAxXT Ha xonMe [opHoro

ObICTPO 3amMoNHAA MOJOCTh Kapbhepa, €ro MOYTH BEPTHKAIbHEIE [MIHHUCTO-CyNecyaHble CTEHKH. 3aTeM
NOCTENEHHO, HO Bce 6oee aKTHBHO, 3a CYET PACTHTENBHOCTH M OoNblIeH YBIaXHEHHOCTH IPyHTa
B JIOILIMHE, HapacTan cioi 60raTro ryMycMpoOBaHHOM MOYBBL

ITpu 3TOoM TpebGoBana ybeaurensHOro o6pACHEHUA €Ba JIH HE CTEPHIIBHASA YHCTOTA 3allOTHEHUS
Kaphepa 0 OTHOLIEHUIO K apXeonoruyeckuM npeaMeraM. [Ipnyem kacanoch 3T0 HE TONBKO MaTepHa-
noB Bpemenu PBB/CBB, Ho u ocobenno I1BB, T.e. BpeMeHu cymecTBoBanus cenuiua. Beap 6yksansHo
B HECKOJILKMX METPaXx OT Kaphepa KylbTypHBIH c0# 6bL1 HACKILIEH OTPOMHBIM MHOXECTBOM HaXOIOK.
o Bceli BEpOATHOCTH, BHIPAa3HTENbHAs CTEPWIBHOCTh 3alONHABILNX Kapbep clioeB 00yCIOBIMBANach
CTpOXANILNM 3anpeToM, TabyHpOBaHHEM KakKOH-THOO0 «yTHIHM3ALMK) TEX CIEA0B M3HAYAIbHbIX TOPHO-
MOMCKOBBIX paboT Ha KapraJItHCKUX YBAaJaX, YTO CBA3BIBANUCH C JAIEKHMH «ITpalllypaMin» obuTareneit
Topuoro [Kapransi I1, c. 137-139]. TakoMy TpeneTHOMY OTHOIIEHHIO K cleiaM paboT poIoHa4YanbHUKOB
MPOMEICIIa MOXHO OTBICKATh M 3THOrpaduyecKkue napamient.

B T0 e BpeMsa K3 3aMONHABILETO MO3AHEOPOH30BYIO IIAXTY BA3KOIO M CHIPOrO IPYHTAa, Ja)e NpH
OTKa3€ OT TIIATENbHOMH, OOBIYHOM ITPH HAIIMX PACKONKAX — HO UL TaKO# IMIMHEBI NOYTH HEPEAIBHOM — nepe-
6opku [Kaprans: I, c. 18-21], ynanoce n3sneus 750 kocreii (26 ky6. aM.) 1 49 pparMeHTOB IIIMHAHOMH
NOCY/BI, CTaHAAPTHOIO 1A cpyOHOi# obmmuocTH obnuka. [Tocneanee 06cToATENBLCTBO CTATO0 0COOEHHO
NMpUMeYaTeNnbHBIM HE TOJIBKO B CDaBHEHHH C YKa3aHHBIM KaphepoM, HO Taloke Ha (JOHE YaCTHYHO BCKPBI-
TOTO pacKOIKaM# OrPOMHOIO JIabnpHuHTa cakpanbHbix Tpanieit [Kapransi I, c. 56-66). ByksansHo Bce
BCKPHIThIE HAMH KaHaBbI-TPaHIIECH CHa4aia 6bUIH BEIKOIaHBI 0GUTATENAMH 103AHEOPOH3OBOTO CEHMILA,
a 3aTeM TILATEIBHO HMH XK€ 3aChINaHbl; IPUYEM 3aCBINMaHbI HEPEYIOLHMH CIOAMH U THE3JAMH «ITYCTBIX»
IJIMH U CYDJIMHKOB, @ TalOoKe JIMH3aMH KynbsTypHoro cios [Kaprainer II, c. 66, puc. 2.35] . B oTHOomeHNH
€ YUCTOTHI 3AMOJHEHUA MOXOOHBIX TpaHIeH Taby — aHAJIOTHYHOTO TOMY, KOTOPOE Mbl OTMETWIN JIA
Kapbepa paHHEOPOH30BOr0 BPEMEHH, — I10 BCEH BEPOATHOCTH, HE CYILIECTBOBAJIO.

9.1.6. IllaxThl yiayHbie H HeYyXATHbIE

TprxomiTcs coxaneTb, YTO HaM YIAI0Ch BCKPBITh M HCCIICAOBATH JIMIb HEYNAYHBIC I APEBHUX
MOKCKOBbIe kapbep W maxty. Heynaua 3acraBisia Boxae#-pyno3HarieB GpoH30BOrO Beka BHOBL H BHOBb
NBITAaTHCS YJIOBUTH M BEPHO OMIO3HATh HEKHE TAMHCTBEHHBIE CHTHANIBI, HCXOIHUBIIHE OT HEBUIMMBIX HEIO-
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CBALIIEHHBIM BNacTuTeNei Hep. [TapannensHo panoBbie OOIMHHUKH-TOPHAKH HAMPATAIH CBOH (U3HYECKHE
CHJIBI JUIA OTKanbIBaHHA O€CKOHEUHOr0 U OMYTHIBABILIETO BECh XONM JJAGHPHHTA TPAHIIEH: Belb HMEHHO
B HHX, KaK JOJDKHO OBITH BEPUJIH, OLYILATh TAKME CUTHAIB! MX BOXH MOTIIM HECPABHEHHO SICHEE.

OnHako BCKPHITHE HEYNAYHEBIX LIAXT HMENO JJIA Hac — u3yvarommx Kapraisl — Taoke H3BECTHBIA
n03uTHB. OTHBIHE (ITyCTHIE» LIAXThI Mbl MOIIH JOCTaTOYHO HAJEKHO BepUGHUIMPOBATH 110 CICAaM H Xa-
paKTepy OKpPYXXaIOUIMX OTBaloB (puc. 9.1); mocieaHue OTINYANTUCH OTCYTCTBHEM 3€JICHBIX HJIH CHHMX
MHHepanoB. THOH xapaKTep HOCAT OTBaJbI IIAXT YAAYHBIX: MX BbLIAIOT PAAOM Paclol0KEHHBIE XOIMBI
M XONIMUKH, HaCBILLIEHHBIE KyCKaMH pyIocoaepxaiieit mopoasl (puc. 9.6).

ITo Bcelt BEpOATHOCTH, YAauHas 1IaXTa HE 3aChIIANIACh, KAK 3TO MPaKTHKOBANOCh ¢ «imycron». I1o ee
CTBOJIy MOIJIH CITyCKaThCsl 1A MOA3EMHBIX paboT, 0TKy/a Ha MOBEPXHOCTh BHITATMBAIN MEILIKH C PYIOH.
HIMeHHO B 3TOM MeCTe MOT BO3HHKATh WITH )K€ BO3HUKAT JaOMPHHT, HO YIKe OA3EMHBIH, TPOHH3BIBAIOLIMI
Hepa 3anyTaHHOM CEThIO WTOoJeH | Tpeko [Kapranel I, c. 30, puc. 2.8] . Kaxercs, 4To B KOHIIE KOH-
LIOB 3aCBINAJH Aaxe OONBIIHHCTBO YAa4YHbIX IWAXT. [IpOHCXOAUTH 3TO, CKOpEe BCEro, MOIIO JHIIb NOCIe
TOTO, KaK TO WJIN HHOE PYIHOE TeJIO (JIMH3a) 0Ka3bIBAJIOCh NOMHOCTHIO OTpaboTaHHbIM. Toraa apeBHUE
TOPHAKH, CTPEMSCh CKPBITh BXOX B TOJIBKO UM BEJOMBIE HEAPA, U 3aCHINIANIM [IAXTHEII CTBOM.

9.2. CakpanbHO-Maru4yeckui CMbicn NabUpuUHTa TpaHLien

B nepBrie roasl packonok Ha ['OpHOM MBI BIOJIHE ONpPEAETIEHHO CIJIOHANNCH K 3aKIIO4YEHHIO,
4TO IIABHOH QYHKLMEH TaKMX JIMHHBIX U NPUYYITHBO H3BHINCTHIX TPaHILEH CIYXXII MOMCK BBIXOAOB
pyaHbIX MEHEpanoB. OHaKo, KOraa y)ke PH pacKonkax ApeBHe#liero Ha [opHOM NOMCKOBOIO Kapbepa
CTaJ10 CHO, YTO PYAOHOCHBIE CJIOM NIECYaHHKA MEPEKPHITHI ILIOTHBIM INTMHUCTBIM «YEXJIOM)» HE MEHEE YEM
JEBATHMETPOBOH MOLHOCTH, MBI BHIHYICHBI
OBLIN OTKa3aThCA OT ITOTO NEPBOHAYATBHOIO
M M3JIMIIHE NPAMONHHEHOro BhiBoAa. Benb
m1y6uHa no6oH M3 TpaHIUEeH 3amyTaHHOTO
nabupHHTa He mpeBbiana 2,5-2,6 M, M yxe
I10 OIHO# 3TOM NPHUYMHE MBI HE MOTIH CYUTATh
VX [IPHIOJHBIMH Ul pealbHOM pa3BeaKH py-
nosmeunaromux mopox [Kapransi 11, c. 68, 69].
Ho eciu oHM — B MOHHMAaHUH COBPEMEHHOTO
cnenuanucta — 6e3ycnoBHO HE FOAWINCH I
PEATBHBIX TOUCKOB Py, TO HX CBA3b C CaMOM
TpoLeAyPO MOUCKOB APEBHUMH FOPHAKAMH
METANJIOHOCHBIX 3alieXkel Takke He Morna
MOAJIENATE COMHEHHIO.

ConpsXeHHOCTh HX C pa3BeKaMH Mefl-
HBIX MUHEPAJIOB HOCHIIA, 10 BCEH BEPOATHO-
CTH, ABHYIO PUTya/IbHO-Marnueckyo OKpacky.
Kaxercs Taroke, yro 61u3kHid Xxapakrep Ob11
TIPUCYIL, HanpUMeEp, NMPOLIEAYPe BLIABICHHA
aHOMAJIMH € TIOMOIIBIO JIO3bI WIH AEPEBAH-
Holi pamouku. «IIpodeccuonan-oneparop»
B TaKHX Cly4asx OXHAad U3 rnyOuH Heap
MOCTYIJICHHA HEKHX TAMHCTBEHHBIX CHTHa-
10B. Ilogo6HBIN mpHeM, MOXATYH, CIYXKHII

Puc. 9.7. IInanurpaduyeckas cxema caKpaibHO-
MOMCKOBBIX TpaHIlUe#l U pa3BeAOYHBIX ILAXT Ha
xonme ['opHOro

3 3-701
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Puc. 9.8. [IpopuneHeiii paspea ca-
KpaJbHO-IONCKOBOH TpaHmen Nel31:
OTYETJIMBO BUIHBI €€ KOHTYDbI M TEMHOE
3aMmoHEHHUe-3ackhIinb

cneuupuuIecKUM, HO KOHEYHO XK€,
BECbMa OTHAJIEHHBIM IIPOBO3BECTHH-
KOM COBpPEMEHHBIX reodu3nuecKuX
MmeronoB pa3seaxu. Onxaxo Ha [opHOM
K 3THM )K€ LeJIAM NpoOHBannuch He-
CpaBHEHHO Ooyee TPYAOEMKHM IIy-
TEM: 31€Ch NPOKAaNkIBAIM OIPOMHOE
MHOXECTBO M3BHJIHCTBIX KaHaB.
Hx 3amyTaHHas ceThb MOIJIa CIYXHUTh
1, CKOpee BCETO, ABANACH BEPOATHOM
HMMMTALHEN WIH Xe CBOe0Opa3HbIM OT-
pa)keHHEM CIIOXKHOTO JIaGHpHHTA MOA-
3€MHBIX BBIpab0TOK, 0OYCIIOBJIEHHBIX
TPYAHO NMOHNMaeMbIM pacceMBaHUEM
MEeIHOPYAHBIX TeN B rIyOHHE Hexp
(cpaBHMTE pUCYHKH: 9.6, a TaKke H3
toMa I, puc. 2.8). Ilpu 3TOM apeBHHUi
wed-pa3BeJuUK LETUKOM 3aBHCEN OT
TOrO, HACKOBKO NMPaBHJIBHO OH YJaB-
JMBal U UCTOJIKOBBIBAJ HUCXOAALIHE
M3 [ITYOHH ¥ TONBKO €My JOCTYIHBIC
CHTHAJIBIL.

Cyns no naHHbIM reodusuye-
CKOH (3MEKTPOMETPHYECKOIT) pa3BeKH
H HalllUM NPOBEPKaM X pe3y/lbTaToB, CeTh MOAOOHBIX MOBEPXHOCTHBIX IUTOJEH I'YCTO MOKPbIBAIa BCIO
miowmazns cenuma [Kapransi 11, . 63, puc. 2.32; (cM. Taxke [punoxenue 1, pasnen [1p.1.2.3)]. Io Bceit
BHAHMOCTH, IIAXTH! 3aK/1aJbIBAJIM Ha TEX HX CKPELICHUAX, II€ BOXIAM TOPHAKOB — IJIaBHBEIM PY403HAT-
1aM 3TO# OOIIMHEI — IPE3NIIHCH HEKHE NI0TyCTOPOHHHE, MarHYeCKHE U CYINBILIHE ycnex 3Haku. Cyas mo
BCEMY, IMEHHO Takoe CKpeleHue (puc. 9.3; 9.7) ¥ mocmy» 110 OCHOBO 11 pellieHUsl MaCTEPOB-BOXKIEH
3aJI0KHTH 31€Ch UCCIIEJOBaHHYIO HAMH ITOMCKOBYIO, HO 3aBEPIUUBLIYIOCS U HUX Hey#aueH IaxTy.

INevaneHBIA HCXOO Pa3BeNOK, KaK yTBEPXKAAIOT 3THOrpadMueckue NpuMepsl, Bceraa nobyxaan
BOXKZEH K MOMCKY TOTO KOHKPETHOTO BUHOBHHKA, KOTOPEIi Hapylilan puTyanbHble 00paabl H He cobio-
nan crporux taby. Ha ceobonHoii ot oTBasioB miomanke cenuina [Kapranei II, c. 14, puc. 1.2] Takux
HeylauHBIX Pa3BEIOYHBIX IIAXT MBI HACHHTAIIM 10 YEThIpeX AecATKoB. OO1uee xe YuCI0 CXOAHOro poaa
IIAXT — KaK yAa4yHbIX, TaK ¥ HEyJaYHBIX A7 APEBHUX FOPHAKOB (pHC. 9.1) — TOABKO B OKPECTHOCTAX
T'opHoro HacuMTBHIBaeTCA He MeHee 4eThipex Thicad [Kaprans I, c. 38, Tabn. 2.6]. Ognako Bce H3no-
XEHHBbIe 3/iech runoTessl TpebyloT, 6eccopHo, Oonee TIIATENBHOW M KOHKPETHOW NPOBEPKH MyTEM
Pa3HooOpa3HbIX M Pa3HOIUIAHOBBIX PACKOIOK.

9.2.1. latupoBka TpaHieii

Jo pa6ot 2002 roxa Mel rosaraiay, 4To BCE pUTyalbHO-MarnieCKHe TPaHIIeH OTHOCHIMCH K paHHe#
dase 4 [Kapransi 11, c. 58—-66] . 3atreM Bo BpeMs kapaAMHaNBLHON NEpENIaHUPOBKY noBepxHocTH [opHOTrO
TIIpH CMEHE CTPaTerMH OOMTaHMA M Hayalla CTPOMTENLCTBA KOTJIOBAHOB 1oJ GOJbIIME KOMILIEKCH 3TH
TpaHiuex OblIM 3achinaHel. MBI Ionarany, Y10 BO BpeMs MOCTOAHHOTO (BCECE30HHOT0) OOUTaHUA rop-
HAKOB M MeTajutypros Ha xonmMe ['oproro (cy6¢a3sa B-1) or npokanbsiBaHHS TaKMX TPAHIICH OTKa3aIUCh.
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Bo BcskoM ciydae, B epBhI€ CE30HbI HAIIHX PACKONOK GECCITOPHBIX JaHHBIX IPUMEHEHHA MoA06HOro
H BECbMa 3K30THYECKOro criocoba pa3BeakH MBI HE HMEIH.

Packonknu xommnekca Ne3 B 2002 roxy 3acTaBUIM BHECTH KOPPEKTHBEI M B 3TO 3aIUIIOUEHHE.
B naHHBIH KOMIIIEKC KpOME >KHIMILIHO-IPOM3BOJCTBEHHOIO OTCEKa, 06€3yClOBHO, BXOOHIAa TaKXKe
OXapaKTEepH30BaHHaA BhIILE IIAXTa BMECTE C MYHKTOM CKPEILEHUA TPaHILIEH-MPOXOA0B, KOTOPBIH, MO
BCEH BEPOATHOCTH, H MMOCIYIKHII OTTIPABHOM, CHTHAJIbHOR TOYKO#M AJIA ONIpEIEIEHHA 3aI0KEHHUSA YCThA
cTBoJIa AaHHO# mwaxtsl (puc. 9.3; 9.8).

Ortciona BeITEKaET, YTO CaKpaIbHO-Maru4eCKue NOMCKOBhIE TPAHILICH MPOKAIbIBAIM HE TOJIBKO Ha
paHHeit da3se 4, HO Taioke B BO BpeMs GYHKLIHOHHPOBaHKA GOMBIIMX KOMILIEKCOB, TO €CTh Ha cybGdaie
B-1. Bo3MoXxHO Taroke NpeAnonararh, YT0 M CaMH TpaHLIEH MOIIH 3aBaJMBaTh IPYHTOM cpa3ly Hocie
HX oTpaboTKHM, K MPUMEPY, KOTa BBIACHAIOCH, YTO HE TOMNbKO I1aXTa, HO U CBA3AHHBIE C HEH TpaHIIEeH
K ycrnexy He npuBoIwiH. Bo BcSkoM ciydyae Takoro poa BbIBOAB! MOTYT CNEAOBaTh NOC/IE U3ydEHHSA
CIIOXXHOTO y311a 06beKTOB KoMIUIekca Ne3, 1aTHpoBaHHOTO BpeMeHeM B-1.

9.2.2. 3uMoii nau Jetom?

3aBepiuas TeMy O METOAAX M MMPHEMaxX reoNorHyecKux pa3Benok Ha Kapramax, oO6patumcs eiue
K OJHOMY MapaxokcajlbHOMY Borpocy. Packonku cezonos 1998 u 2002 rT. coBepLIEHHO HEOXKUAAHHO
NPOAEMOHCTPHPOBAIH HaM 4PE3BLIYAHHYIO H KpaiHe YTOMHTEIBHYIO TPYA0E€MKOCTb BCKPBITHA MOILHOTO
M BA3KOIO NIMHHUCTOrO 4yexia. Crano ACHO, YTO NOXKIIHBBIE CE30HBI — BECHA M OCEHb — JEJIal0T TAKYIO
paboTy noutu HepeanbHO#. Crons xe Maso 3¢ deKTHBHOM KaxxeTcs paboTa Ha TaKOM YexJie TOXKATHBbIM
neroM. Bona MOMEHTaIBHO CKaILTHBaeTCA Ha IHE Kapbepa WIH IIAXThI, U DINHA €€ MPOYHO YEPHKHBAET.
B rny6okoM H X0100HOM KonoAue BoAa nmoutH He uenapserca. CTEHKH KOTIIOBaHOB MJTH CTBOJIOB BEPTH-
KaJIBHBIX AyIOK HEMEATIEHHO HaYMHAIOT CITOJI3aTh Ha JHO ¥ o6BanuBaTeca. OnuH GypHBIH J0XKIb MOXKET
MOMEHTAIBHO CBECTH Ha HET MHOTOAHEBHBIH TPYII.

C s1oit mo3uumnK 3MMHAA paboTa Kaxercs 6onee LenecoobpaszHoi. CMep3IIniicsa IPYHT HE IUITHET
K JlonaraMm, a CKOBAHHbIE MOPO30M CTEHKH HE OT0JI3a10T. 3MeCh MOXKHO ITyCKaTh B XOJ YK€ T€ IPUBLIYHbIE
Opyaus, KOTOpble MPUMEHSAIMCH TOPHAKAMH B MOA3eMHBIX 3a604Xx. 3MMOM 1IaXThl HE 3a/IHBAET, a BEAb
BOZa — 3TO CaMblii JocaaHbIi Bpar Npu BCKPHITHH Yexyia. Co CHEroM jxe 60poThcsl HECPaBHEHHO JIerye,
KOI/Ia €ro HY»KHO YJalnATh U3 BepTHKaIbHOH BeIpaboTku. KoHeuHo, ocTaBasics ¢pakTop X0J1011a, OCKONBKY
MOPO3HBIE 3UMBI COBCEM HE PEAKOCTh B 3THX cTenax. OnHako abOpUreHsl XKHIM Ha 3TOM XOJIMe KpYIJIo-
FOJMYHO, U KPYThIE MOPO3bl, BUAMMO, ObLITH JOCTaTOYHO NPHUBBIYHEI I HUX.

K coxasieHu1o, Mbl 4 B JaHHOM CJTy4ae BHOBb OIIEPHPYEM JIHLIb YMO3PHTEIBHBIMH 3aKJII0YEHHAMH.
HuKakux YeTKUX NO3MUTHUBHBIX CBHIETENBCTB B MOJb3Y TON MM HHOH I'MIOTE3bl IPHBECTH HEBO3MOX-
Ho. [ToaToMy, ocTaBiis AaHHBIH BOMPOC OTKPHITHIM, CleXyeT N06aBUTh, YTO MPEANOIOKEHHE 3TO HE
BBIDIAAMT CTPAHHBIM: Belb 0 paboTe 3UMOM B pycCKoe BPeMs Mbl 3HAEM M3 NIHCEMEHHBIX JOKyMEHTOB
[Kaprans! I, c. 49-50].

9.3. Moa3emHble BbIPabOTKM M OPYANUR ANA UX NPOXOAKK

Cynuts 06 opyansx IpoXoaKy MOoA3eMHbIX BEIpab0OTOK HECKOJIBKO MPOILLE, HEXKEIH O TEX, KOTOPhIE
HCIIOJIb30BAIACH TIPH CHATHH INIMHHCTOrO Yexyia. ITOMY CHOCOGCTBYIOT, BO-NIEPBLIX, 06I0MKH pabounx
3a0CTPEHHBIX KOHLIOB MEAHBIX KaiJl M BTYJBYATHIX MemHei (CM. maBy 2 U pHc. 2.2-2.4); BO-BTODBIX,
IpaKTH4ECKH GECUUCICHHBIE M BIIOJIHE OTYETIMBBIC CJIEbl HA CTEHKAX MOA3EMHBIX MPOXOJOK — LUAXT,
IUTOJIEH M IITPEKOB (pUC. 9.9); B-TPETHHX, HAXOAKH YPE3BBIYaiHO MHOTOYHCIICHHBIX KOCTAHBIX 3yOH
U KIMHBEB, H3FOTOBJICHHBIX M3 NPOAOJILHO PACKOJIOTHIX JIHHHBIX KOCTEH KPYIMHOTO POraroro CKota
(puc. 9.10; cMm. Takoke masy 7, puc. 7.20). BoamoxHoCTh 10cTaTouHO 3¢ HEeKTHBHOTO NPUMEHEHNA KOCT-
HOT'0 MarepHuajia pH MoA3eMHEBIX TOPHO-NIPOXOAYECKUX paboTax MOATBEPANIIACH U Pe3y/IbTaTaMH HallNX
SKCHEPHUMEHTOB, O YEM Peyb HOHAET HHXKE.

KoHeuHo e, npH Nog00HOM NEPEYHCICHHH OpYAM HENIb3A 3a6RIBaTh 0 KAMCHHBIX MOJIOTKaX
¥ MOJIOTaXx, 6€3 KOTOPEIX HE MOT MBICTHTBCA CKOIbKO-HHOYIb YIa4HbIH NPOLIECC TOPHBIX IPOXOAoK. Poib

33
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Pue. 9.9. IlecuanukoBHIif «leJHK» B Moa3eMHoi Bel-  Puc. 9.10. DxcniepuMeHT N0 pacKanbIBaHHIO ATTMHHBIX
paboTke ¢ GecuMCNEHHBIMH ClIelaMH KIMHOBMIHBIX  KOCTE#l COBPEMEHHOro KpYMHOrO poraTtoro ckora s
TOPHO-TIPOXOOYECKHUX OPyAUH M3roTOBIIEHHUA 3YOHII-IUIHHBER

MOCJEMHNX B MOA3EMHEIX paboTax Mbl noapoOHO o6cyxaanu B rmaee 6. Ocoboe 3HaueHHe, KaK HaM Ka-
JKeTCA, CIelyeT OTBOJUTH TSDKEJIBIM MOJIOTaM M3 KAMEHHOTO0 AepeBa. 3TOT MaTepHall, XOTA H oTIHYalcs
H3pPAAHOMN XPYNMKOCTBIO, ABMANCA, BMECTE C TEM, HanboJiee JOCTYNHbIM IS KapraJlHHCKHX LIaXTepoB
(o cyiecTBy KaMEHHOE AepeBo ObLI0 Y HMX Bceraa moj pykom).

BrikansiBanye MaJibix 1 60716~
IIMX KyCKOB MOPOXBI U3 NECYaHH-
KO-MEprejieBbIX IUIacTOB BEJIOCH
(bakTHYEeCKH MOBCEMECTHO IIpPH
OOMOIIUM KIMHOBUAHBIX OCTPOKO-
HEeYHBIX opynuil. MHBIX Bapuauui
He Ha0Iaanoch BOBCE HE TONBKO
MIpH W3YYeHWH CJIEN0B OpYAMH Ha
CTEHKAaX M MOTOJIKAaX MOA3EMHBIX
MPOXOAOK, HO TAaK)X€ K Ha MHOTO-

Puc. 9.11. KpynHbie necyaHUKOBHIE
0noku U3 KynsTypHOro ciost I'opHoro
CO cleaMH KIMHOBHAHBIX TOPHO-TIPO-
XOIYECKHX Opyau#
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YHUCJIEHHBIX 06I0MKaX ECYaHUKOBRIX OI0KOB M ILIUT, U3BIEYEHHBIX Ha MOBEpXHOCTH (puc. 9.11) u Ha-
CBILIABIINX KyJIBTYPHBIHA cioii cenuia [cM. Takoke: Kapranesi 11, c. 121, puc. 6.5]. Tonsko Takoro pona
OPYIMSMH MOITIH BbIKAJIbIBaTh, 3aTEM BbITACKMBaTh Ha TOBEPXHOCTH H Yke TaM 06pabaThiBaTh OTPOMHBIE
M TAKeble OJ10KH, CKakeM, ITOAO0OHBIE TOMY KOJIOZAE3HOMY M BECOM [0 MOJyTOpa LIEHTHEPOB NPOTHBO-
BECy, KOTOpbIil MBI 06CcyXJany Beime (cM. pasaen 6.8, puc. 6.18).

9.4. AkcnepuMeHTbI NO CKaNbHbLIM BbipaboTkam

OKCHEpUMEHT N0 PEKOHCTPYKLUH TOpHO-NIpoxoqueckux pabot, mpoBoauBiinxcsa Ha Kapramax
HE TOJNBKO B JAPEBHOCTH, HO TalOKE€ W B POCCHHCKOE BpeMs, ObLN [TOCTaBICH Ha KPYTOM CTYIIEHYaToOM
cKJI0He MuxaiyioBckoro oBpara HanpoTHBs cenniia I'opHsiii. Ha 3ToM ckiioHe OTYETANBO NPOABILLINCE

MOILIHBIE BEIXOIBI CIIONCTBIX KOPEHHBIX
MEeCYAaHHKOB H OTHOCHTEIBHO TOHKHE
MepreneBbie npocioiiku. Llensro mno-
CTaBIIEHHOTO 3KCIIEPHMEHTA ABJIAJIOCH
BBIACHEHHE, BO-IIEPBHIX, BOZMOXHOCTH
¥ 3¢ deKTHBHOCTH paboTEI O ecYaHu-
Ky C IIOMOIIBIO OoNpeaeneHHoro Habopa
OpYyIMii; BO-BTOPBIX, MOTPEOHOTO Bpe-
MEHHU 1A OTpabOTKH ONpeJeneHHOro
oOnema >To# nopoasl.

IlepBonauansHO TpoOE, a BCKOpE
yXKE TOITBKO ABOE KPEMKHX MOJOIBIX
Jaronei®, mpu 3TOM NHIIEHHBIX KaKo-
ro-iu6o ompiTa B MONOOHBIX AKLHUAX,
HPHHAINCH 3a paboTy Ha CKaJlbHOM
CEeBEPHOM CKJIOHe MuxaninoBckoro
ospara (puc. 9.12-9.14). Ilepen HuMu
CTOsJIa 33/1a4a YIITyOHUTECA B IECUYaHHU-
KOBYIO CKajly Ha OOMH METp IpH pas-
Mepe 1x1,5 M. IpAMOyroJIBHOro yCThA
3TOH 3KCNEPMMEHTANLHOM MITONLHH.
HHaye roBoOps, HalllM HEOTLITHLIE TOP-
HAKH A0JDKHEI ObLTH BEIOpATH U3 Iecya-
HHKOBOTO KOPEHHOTO CJIOf A0 NOJYyTOpa
KyOnuecKHX METPOB NIeCYaHUKOBOI 1O~
pons! oOLIMM BECOM OKOJIO TPEX TOHH.

Hx HayanbHble nevicTBus 6a3upo-
BAJINCh Ha HCTIOMBE30BaHHH COBPEMEHHBIX
OpYIHii: OMH 13 paboYUX MMEN B pyKax
TPEXKHJIOrPaMMOBBIi JKETIE3HBII MOJIOT,
a IpyTo# — IKNIHH-OCTPOKOHEYHHK, TAKIKE
xene3Hsiit (puc. 9.12). Habop opynuit
BIIOJIHE COOTBETCTBOBAJ TOMY, Y€M
pacnonaranm 3aboitnmku 18 cronerus.
BeaycnoBHo, 4TO Xene3Hble opyaus
6511 HaMHOTO Gonee 3¢ EeKTHBHBIMH

Puc. 9.12. DKxcriepUMeEHT N0 TOPHO# MMOBEPXHOCTHOH NMpOXoaKe
B TIECYAHHKOBO} mopoze: paboTa BefeTCs C MOMOLLBIO XKENE3IHBIX
opyauii

¢ 3ty BaXkHy0 U1 Hac paboTy npoaenamm crynenTs! U3 . Opcka Aprem Kypnos n Makcum Kparoxus, 3a 410 MBI
BBIpa)XKaeM MM CBOIO ITyOOKy10 O1aromapHoCTs.
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Puec. 9.13. DxciepuMeHT [0 rOpHOH mo-
BEPXHOCTHOM MPOXOJKE B MECHAHUKOBOH
nopoze: pabora BefeTCsA C MOMOLIBIO Ka-
MEHHBIX MOJIOTOB K KOCTAHBIX KJIHHBEB

B CPaBHEHHMH KOCTAHBIMH HJIM MEAHBIMH
3yOHITaMHU-IUTHHBAMM, YTO OBUTH B X0y
y waxrepoB Opon3oBoro Bexa. OgHako
Mbl PacCYMTHIBANIM, YTO HEONBITHOCTD
HalMX paboyux B 3HAUYUTENLHOH Mepe
6yneT racutb MPEBOCXOACTBO KKeJie3a
Haj Gonee MATKOH MEOBIO H KOCTBIO.
JefcTBUTENbHO, B NEpBbIE JBa IHA
paboTBl MHOXECTBO JKEJIE3HbIX 3aKa-
JIEHHBIX KJIHHBEB-3yOUI B pe3yiabrate
HEYa4HO HAHECCHHBIX CHIIbHBIX ya-
POB MOJIOTOM PacKaniblBaoch. KitnHbs
MIPHXOAMIOCH 3AMEHATL HOBBIMH, a pa-
60Ta TeM caMbIM 3aMemnanach. [Ipasnaa,
MO3JHEee, [0 MEPE HapacTaHHA OMbITa,
NpoLecc MPOXOAKH 3aMETHO HOpMAaJIH-
30BaJICH.

Bropoit 3tan paboT Ha 3TOM XKe
obbexTe OBl CBSA3aH y)Ke C UCIONB30Ba-
HHEM KOCTAHBIX 3yOuIl, KOTOPBIE OBLIK
MOJy4€eHBl B PE3yJaLTaTe IKCIEpHMEH-
TaJIbHO BBHINOJTHEHHOTO IPOCTOrO Mpo-
JOJIBHOTO pacKasibiBaHUsl COBPEMEHHBIX
INUHHBIX KocTed xopoBsl (puc. 9.10;
9.13). Vaapsl no Mmoay4YeHHbIM TaKMM
crioco6oM 3ybuamM HaHOCHIUCh MOJIOTAMM M3 KAMEHHOT'O EPEBa; TO €CTh HAa 3TOM 3Tale 3KCMEPUMEHT
B MaKCHMaJIbHOH CTENEeHH NPHONKKAICA K XapaKTepy T'OPHO-IPOXOAYECKMX paboT B 310Xy GPOH3BL

BeisicHMNIOCh OfHAKO, 4TO 3(¢GEKTUBHOCTh KOCTAHBIX 3yOH HE HAMHOIO YCTyIana )KENE3HBIM.
OToMy crocobCTBOBaNA 3HAYUTENIBHAS ATACTUYHOCTD CBEXEN KOCTH, OTYEr0 OHA HE JIOMAJIach BO BpeMA
YAapOB MITH K€ JIOMaIach, HO Y€ NOCJIC 3HAYUTEIBHOM cepuM Takux Harpy3ok. Kpome toro, ee pabo-
Yy KOHELl NPAKTHYECKH HE TYyIHJICH, @ OCTAaBaJICA JOCTATOYHO OCTPBIM Onarozgaps ToMy, 4YTO KOPEHHOH
NeCYaHHK €ro KaK Obl MOCTOAHHO noAuuIM¢oBbiBan Wik nowmi. IlpaBaa, KOCTAHOE OpyAMe TaKHE He-
IpephIBHBIE YAApHI BRIAEPKHUBAIO NIPHMEPHO 1,5-2 yaca, mociie yero Bce e MPUXOINIIO B HETOAHOCTb!
OHO, KaK NMpaBWIO, MEpeIaMbIBaIoch nonepek cebs (cMm. puc. 7.28; 7.29). OgHako IpeBHHH maxTep
BCEraa MOT MMeThb M, BUIMMO, UMEN B 3amace 0 JeCATKa MOoAOOHBIX JIETKHX KOCTAHEBIX 3yOHI U, 1o Beel
BEPOATHOCTH, PabOTy HOBBIM OpPYIHMEM MPOJOIKAT HEMEIIA.

Hcnonnenne Beero 3ananus norpebosao npumepHo 4042 yenoBexo-4acoB, nocie 4yero paboTsl 1o
TIPOXOIKeE MpeKpariwiInch (puc.9.14). ABannu3upys NPOBEICHHBIH SKCIIEPUMEHT, MBI 1aJICKH OT MBICJTH, YTO
MOMY4eHHBIH Pe3yIbTaT BO3MOXHO NPAMO U 63 KakuX-T160 Cyl11eCTBEHHBIX TONPABOK IKCTPANOIMPOBATh
Ha TEXHOJIOTHIO F'OPHOTO JeNa B KapranuHckoid apeBHocTH. Hal 3a60#i Bescs ¢ MpUMEHEHHEM KeNe3HbIX
OpyZAuH, OZHAKO Y4acTBOBAaBLIME B HEM JIOAM He 06JaJaiu NpH 3TOM KaKMM-JIHOO0 NMpeaiecTBYOMNM
omnbiToM. 3a60iiHble paboThl BEIUCh HA MOBEPXHOCTH, 2 HE B TECHBIX M TEMHBIX MOA3EMHBIX ILTPEKAX,
TZ€ IaXTepaM 3a4acTylo He XBarano kucnopona. OrpaboTaHHyI0 NOpPOAy HAllMM MOJOABIM JIFOIAM HE
HY’)KHO OBLJIO OTTaCKHBATh HApPYXKY, a Bellb 3TO TaKxke TpeOOoBaIO KONOCCAIBHBIX YCHIHH. ..
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Puc. 9.14. ®uHan 3KkCHepHMEHTa MO
FOPHOA NPOXOAKE: YCThE IUTONBHH
Ha CKaJbHOM CKJIOHe Muxainosckoro
ospara (V y4acTok BbpaboToK)

Tem He mMeHee ouyeHb rpybas
NPHKUIKA KaXKeTcH NPUEMIEMON.
Tak, ecim Ha OOUH METP NPOXOAKH
CPEIHETO 10 CBOEMY CEYEHHIO IUTpe-
Ka nefcTBUTENbHO TpeGoBanock 10
4042 4yenoBeKko-4acos, TO NIpH Hempe-
cTaHHOM 12-yacoBoit exxenHeBHoi (!)
paboTe Ha KMIOMETPOBYIO NPOXOIKY
Tpe6oBanoCch paKkTHYECKH AECATD JIET:
nenuM 42000 Heo6XOOHUMBIX HAcCOB
Ha 12 v nomygaem 3500 nue#t. Onnaxo
Kpa#He COMHHUTEIbHO, YTOObI TaKylo
HANpPAXEHHYK M HENPEPHIBHYIO
paboTy cMOr B TEYEHHE CTONb IIPO-
IODKHUTENLHOTO BPEMEHH BBITIONHATH
HENpepbIBHO OHH H TOT XK€ YEJIOBEK.
B nono6HeIx ycnoBusax TpeboBanach,
no KpalHeH Mepe, mapa paboumx.
OnMH M3 HUX CITYXHI 3a00HIIMKOM,
BTODOH — OTKaT4yhKOM, TO €CTh TEM,
KTO OTTACKHBAJ B KOXaHBIX MEIUKaX
Ha MOBEPXHOCTBL KYCKHM OTKOJIOTOM
3a60MILNKOM NOPOIbI.

O6paTum BHHMaHHE Ha €lIe ol
0IHO O6CTOATENbCTBO. DKCIIEPUMEHT [+ ¥ . :

OblI OCTaBNEH Ha Haubonee MArkoit el SN

nopoze — necyaduke. Meprens npen-

cTaBisn co0oit yxe cymecTBeHHO Gomnee TBepablil Matepuan. O6 0coObIX TPYAHOCTAX MOA3eMHON paboThI
B NIPMCYTCTBHH TaM 3aBajla CTBOJOB OKaMEHEBILIETO IePEeBa Mbl y)K€ TOBOPHIHN paHee (CM. riaBy 6,
pasznen 6.4).

ITo Bcelt BEpPOATHOCTH, FOBOPHTH AaXK€ O TAKOM NPOTSKEHHOM CPOKe HenpepbIBHBIX 3a00MHbBIX
paboT 11 KMIIOMETPOBO# NMPOXOAKH HepeaabHO. ITOT CPOK, CKOpee BCero, HeO6X0AMMO YBETHUHUTD He
MeHee 4EM B IBa-TpH pa3a. XOTs NOBTOPUM TIPH 3TOM, YTO NPOBEAEHHBIH IKCIIEPUMEHT Jall HaM B PyKH
JMIIbL O4Y€Hb TOHKYIO HUTOYKY [UIA PEaJIbHOM OLEHKH TEXHOJIOTUM TOPHBIX MPOXOAOK B OGPOH30BOM BEKe
U ee 3¢ PeKTHBHOCTH.

9.5. NoasemHan pabora: BONPOCLI OCTalOTCA

B noneITkax peKOHCTPYKIINH JanbHENIINX aCTIEKTOB TEXHOIOTHH MOA3EMHBIX TOPHO-IIPOXOAYE-
ckux pabor B 310Xy 6pOH3BI MBI HEMUHYEMO HPHXOIMUM K MBICIIH, YTO OHH BO MHOTOM IMpeABOCXHILNAIH
T€ NPHEMBI, KOTOpbl€ Ha0IIONAM ¥ ONMUCHIBANIK CHYCTA TPH THICAYENETHS MAJOCBEAYIIHE WIIH Jaxe
BIIOJIHE CBeAyIlHE B ropHOM Jeine nonu 18 u 19 BekoB. Y coBceM HE MOTYT BHI3BIBaTh YAWBJICHHSA
T€ NMOpoil BOCTOP)KEHHHBIE CIIOBA, YTO MPOM3IHOCHIN nepBbie Habmonatenn KapranmHCKMX ApeBHHX
pyanukoB — Bnaaenen Skos Teepavimen win xe [erp MBaHoBHY PhIYKOB: «...0pesHue 30ewHux mecm
obvleamenu 6 20pHbIX Oenax, a Haunaye 8 niaske Meou, 6 C60e 8PeMs BelUKUE U CUTbHBIE UMEU NPOMBICbL
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U uMenu maxkoe 0OCMamo4Hoe 8 MoM UCKYCCMEo, KaKo2o 8 mamapcKux Hapooax, Ha3vleaemulx no opes-
HOCMU cKughamu u Hazalyamu, Kak om KoYylOwux u KpoMe CKOmogooCcmea noYmu HUKaKkux pyxooenu
He uMeawux, KoHeuHo bulmb ne mo2noy [Kapranni I, c. 79] .

Korpa o6pa3oBaHHBIil HHXEHEpP-TOPHAK AHTHIOB XapaKTepH3yeT METOABI MPOXOAOK Ha
KaprannHckux pyaHukax, uMeBIuux Mecto B 1859 roay (1), Bac He ocTaBisieT MbIC/Ib, YTO POBHO TaK
ke WIM MPUMEPHO TaK XK€ MYTAUCh U OMIIUCH B MOA3EMHLIX TECHHHAaX IIaxTepbl OPOH30BOr0 BEKa
[Kapransi I, c. 81-87]. Beas kak nucan B 1883 r. Bnageney bnarosemexnckoro 3asoga /1. /1. aumikos, Ha
Kapranax «xaowcowiii yoap xaiinbl Modicem omKpbine HOBYIO JHCUNY 8 NYCMOU cmeHe nOPoobl, € KancobiM
yoapom modcem obopsamucs Hadedxchoe 2ne3do» [Kapransi I, c. 90]. K 19 croneTuro nonyrpaMoTHbie
MK BOBce Oe3rpaMoTHLIE KaprallMHCKUE NpodeccHOHaNbl HayYHIINCh, OOHAKO, BbIAEIATEL 18 pa3Ho-
BHIHOCTEH MECTHBIX ITOPOJ1, KOTOPHIE CIY)KHUIH UM CBOe0Opa3HbIMHM MasKkaMH B ITyOHHax Help: OyaeT
Xopollias pyJa HJIH XKe IITPEK YHIET B MYCTYIO Nopoay? AHTHUNOB NPHUBOIUT UX OMKCAHHE, XOTA EMY
caMOMY He BIOJIHE ICHO, KaK e MX MOXHO pa3nuuath Ha aene. HaBepHoe, moxoxue «Masxu», BbI-
paboTaHHBIE MHOTHMH TIOKONEHHAMH NPOo¢eCcCHOHAIOB OPOH30BOro BeKa, CIYXHIM M ApeBHEHIIMM
ropHskaM Kaprayios 3a Tpu ThICAYH JIeT AO PEBH3MH CTOJHYHOIO HHIKEHEpa.

Ckopee Bcero, Bce ObUI0O HMEHHO TaK, XOTA B HALMX PyKax OITh-TaKH HET OTYETJIMBBIX JOKa3a-
TenbeTB. 1IpaBna, HeT U 0cobo#l Haaesabl, YTO TaKHE JOKA3aTeIbCTBA BCKOPE YAACTCA JOOHITS.

OnHako oCcTaloTCA U APYTHE, IOKAITYi, elne 6oiiee HesiCHbIE BOIIPOCHI, OTBETHI Ha KOTOPBIE — [IYCTh
JIaxe npubIHIKEHHbIE — HE YAAETCA NPEJJIOKHTD U C MOMOLIBI0 pocCHHCKHX aHanoruii. [Tepseiii u3
HHUX — npobiieMa ocBeleHnA ToA3eMHBIX BeipaboTok. Bean 6e3 nckyccrBenHoro ceeta pabora B abco-
JIIOTHOM MpaKe IT0A3eMelbi HEBO3MOXKHA M, cTalo 6bITh, MacTepa OpOH30BOF 2MOXH KaK-TO JOKHEI
6bUTH OcBeiaTh cBOH 3a6ou. OOHAKO MBI ONATH-TAKH [IOMAaJaeM B TYMHK: Belb HET HUKaKHX CBUIE-
TENbCTB U CKONBKO-HHOYIh OTYETIIMBBIX THIIOTE3. BO3MOXKHO, KOHEYHO, AYMATh H O CBEYaX M3 KO3bET0
’Hpa, KOTOPHIE, CKa)KEM, IPHKPEIUIIT K CBOEMY HaJIOOHOMY KO3BIpbKY HEHCTOBBIH MuKenaHmKkeno
BO BpeMs CBOMX HOYHBIX 6€HMI, KOTIa OH BHITECHIBAJ N3 MPaMOPHBIX OJOKOB 3aroToBKH OyayLIux
CKyasnTYp; 1M60, ckaxeMm, monynereHaapHeld MOpsAK Po6un3on Kpy3o roroBun Takue xe cBeuu aia
MIPOHUKHOBEHHUA BriryOs neuep ... Ho Ko3uii )KHP — 3TO JHIIb OAHA U3 BEPOATHOCTEH.

Ham Hen3BecTHO Taioke, Kak MIaxTepsl S00XH 6poH3bl Ha Kapranax pemand npobneMy gocryma
BO3IyXa B AanbHUE 3a00n. [I[poOHBany TH OHH HaBEPX CHEUUANBHBIC BEHTUIALMOHHBIE IAXTEI, KaK 3TO
MPaKTHKOBAJIM B poccuiickoe BpeMs? Mnu xe UM 6BUIH BeZOMBI KAKME-TO HHBIE IPHEMBI?

Bonpocs! ocTarorcs 6€3 onpeaeneHHbIX 0TBETOB, HO 3TO BIIOJIHE €CTECTBEHHO. BecbMa BeposATHO,
410 GyayIiue H3bICKaHUA NPOACHAT uX. O1HaKO HEMEATIEHHO BOSHUKHYT HOBBIC 3araiki, M HAiTH Ha HUX
OTBET OYIET CTOJIb XKE CIIOXKHO, KaK H Ha Te, HaJl KOTOPHIMH MBI TOJIBKO YTO JIOMAIIH [OJIOBY.
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FopHbIn: packonku 2002 ropa

B nacrosmem Ipunoxennu nmy6baukyrorcs Haubosnee CymeCTBEHHBIE H3 Pe3YJIbTaTOB PACKOIIOK,
npoBeneHHbIX Kaprammuckoii skcrienuiueit B ceson 2002 roga. IlpeanaraeMslif 30eCh TEKCT ABNACT
coboif mo cylLecTBy JaKOHHYHBIE BBLIEPKKH H3 OOBIYHOIO €XEroqHoro HayyHoro oryera. OCHOBHOM
.aKLUEHT JaHHOro onucaHusa OyaeT cocpenoToYeH Ha CTpaTurpaduu M IVTaHHrpadhuM pacKONaHHOM YacTH
cenuma [opHbli, a Takoke Ha XapaKTEPHCTHKAX HEKOTOPBIX H3Y4EHHBIX SKCIIEAUIMEN BasHEHIINX COOpY-
AEHHH. APXeoJorHiecKUM MaTepHainam, 106bITeIM npy packornkax 2002 r., yaeneHo 34ech O4eHb Majlo
BHHMaHH, [IOCKOJBKY BCE OHH NMOIPOOHO pacCMOTPEHBI B COOTBETCTBYIOIIMX IV1aBaX TPETHENO TOMA.
Kpome Toro, B [IpunoxeHnsax 2—4 npeiaraloTcs AaHHBIE O re0pU3HYECKUM (IIEKTPOMETPHIECKHM)
pa3BeaKaM 3TOro Ce30Ha, a TakkKe HOBBIE Pe3yNbTaThl PagHOYINIEPOAHOrO JaTHPOBaHMA Pa3IM4HBIX 06-
pa3uos ¢ I'opHoro, npoeaeHHoro B 2002 u 2003 rr.

3aMeTHM Takoke, YTO OOHUM U3 Haubosee MHTEPECHBIX COOPYXKEHHU, BCKPHITBIX HCCIIEIOBaHHUAMU
ce30Ha-2002, aBiiack, 6eccropHo, MOUCKOBas maxTa. Ee 0CHOBHEIE 4epThl ObUTH BeCbMa oapo6Ho pac-
CMOTpEHbI HaMH B IIaBe 9, NOCBALICHHON TEXHOIOIHH r'OPHO-pa3BeNOYHbIX paboT B 6POH30BOM BEKe.
HIMeHHO M03TOMY B OTHOLIEHHH HEE MBI OTPAHHYUMCS 3A€CH JIMIIB JOMOTHUTEILHBIMH HWILTIOCTPALUAMH
C OTHOCHTEIbHO KPATKHMH KOMMEHTapUAMH K HHM.

Mp 1.1. Packon 6

Pacxon 6 (puc. B.1;9.2; Ip.1.1; Ip.1.2) — BaxHeiimuit 06beKT 3KCIEAMIIHOHHEIX paboT pabodero
ce3oHa 2002 r. — 6bu1 3a10KEeH puMepHO B 60 MeTpax k FO-FO-3 ot packona 1, sBisBierocs OCHOBHBIM
MecTOM paboT Haluel IKCIIeTULHH B Te4eHHe 60/IbLIMHCTBA NPEAIIECTBYIOIIMX HCCIEeA0BaTeIbCKUX Ce-
30HOB (pHc. I1p.1.2). EctecTBeHHO, 4TO M 34€Ch MBI HCIIOJIB30BAIH Ty %€ CUCTEMY KOODIHHAT, KOTOpas
656112 BEIpaboTaHa SKCIIEANIMEH ele B caMOM Havasie moneBbIx pabot Ha [opHoM [Kapramei 11, c. 14-23].
OcTaBanuch NpEeXHAMH KaK NapaMeTphl KBaapaToB (4xX4 M WIH 16 KB. M), TaK M YeThIpe MOCTOAHHBIX
cextopa (a, 6, B, I') BHyTPH KaXKAOTO M3 KBapaToB pasMepoM 2x2 M.

JlBe npuumHe! 06ycnoBUIN BEIGOp MecTa A JaHHOro packoma. Bo-nepBeix, reodmnsudeckue
pa3BeaKH MPEALICCTBYIOIMX JIET BHIABUIM B JaHHOM MECTE BECbMa MOILHYIO 31€KTPOMETPHYECKYIO
aHoManuio (HOMEp MATHIN MO ONpe/eeHHI0 aBTOpOB pa3Benok; cM. puc. [Ip.1.1). Bo-BTopsix, no cytn
HayajoM packony 6 mocnyxun HeGonbuIoH pa3BenoyHsId Wypd pa3MepoM 2x2 M, 3aJI0KEHHBIA
ewme B 1999 rony (xagpar 3838,). Torna xe yaanocs HaMETHTh OCHOBHYIO KapTHHY CTpaTHrpaduH Ha-
TUIaCTOBaHMH B 3TOM MECTe, a TaloKe YJIOBUTh CJIeIb! M0JIa HEKOETO COOPYXKEHHA, YCIOBHO MPHHATOTO
TOrAa 3a Xuioe. bosblias Macca apxeolorM4eckoro MaTepralla yCHWIHBaia NpHBIIeKaTeIbHOCTh Y4acTKa
3aUKCHPOBAHHOM 3/1€Ch AIEKTPOMETPHYECKON aHOMaJIMK. B 1ien0M, Kak cieayer U3 pe3yasTaToB pac-
KOIIOK, CIeJIaHHBIN BLIGOP OKa3ajics ONpaBaaHHbIM.

O61was momank packomna paBHAnack 164 k. M. (puc. 9.2). OH NONHOCTHIO BKJIIOYAJ JEBATH KBa-
apatoB — 3738, 3838, 3938, 4038, 3839, 3939, 4039, 3940 u 4040 (144 xB. M.). BecbMa mHpoKoe ycThe
CTBOJIa IOMCKOBOH JpeBHEM MIaXThl, KOTOpOE MOKphIBAJIOCH KBagpaToM 3738, 3acTaBiIo HaC YXKe B XoJe
paboT pacIMPHTH PacKoON 3a CHET CMEKHBIX C ITOCIEIHHUM IATH CEKTOPOB B TpeX KBajgpatax: 3636,
3637.., 36386 (Bcero 20 kB. M.).

IIp 1.1.1. Crparurpadus orioxeHuit

Crparurpadus B rpeenax packona 6 B CBO€ii 0CHOBE JOCTaTOYHO ONpeIe/IEHHO COOTBETCTBOBAIA
TOH, YTO ObUIa YCTaHOBJIEHAa paHee B OCHOBHOM Ha MaTepHaiaX packomna 1 H moATBepIeHa Ha IPOYHX
BCKPBITBIX y4acTKax cenuma. J{na 6osiee NOHATHOTO M3JI0KEHNA IOBTOPUM JIMIIL HEKOTOPBIE M3 Xapak-
TEPUCTHK OCHOBHBIX HaILIaCTOBaHHIA.

B ruHHCTO-CynecyaHOM uexiie, MEPEKPBIBAIOIIEM CKAJIBHOE OCHOBAHHE XOJIMa, U B apealie Imo-
cenedua [opHBIH OTYETIHBO Pa3NUYAIOTCA TPH BaXKHEHILIMX CJIOA.

3 4—70I
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Puc. I1p.1.1. DnexrpoMeTpuyeckas cheMKa OBEPXHOCTH cenuiia [opubii (cM. [Ipunoxenue 3)

A — cynecuanblii unu cyznunucmolii no4eeHHIN u 0epHoawvlii cnou. Ero MomuocTs konebnercs
o npeuMymecTBy ot 10 no 40 cm. Bapuanun uBeta — 0T KOpMYHEBATOTO O TEMHO-CEpPOro; ApKas Ha-
CHIIIEHHOCTH TEMHBIM I'YMyCOM ONATH-TaK! HaOnioanack Ha y4acTkax ¢ Haubonpluei MOIHOCTBIO CII0A.
Haxonxy B 3TOM CJ10€ BCTpEYaloTCs JOCTaTOYHO peaKo (AecAThIe Q0K NPOLIEHTA OT BceX OOHapyKEHHBIX
Ha pacKOMaHHOW YaCTH MOCENIKA); BIIOJHE BEPOATHO, YTO MOCIEIHHE BO MHOTOM 00A3aHBI CBOMM IOSIB-
JIeHHEM B BEPXHEM CJI0€ AKTMBHOCTH YpPe3BbIYafHO MHOTOYHMCIIEHHBIX 31€Ch IPHI3YHOB.
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Puc, Ip.1.2. PacnionoxeHue OCHOBHBIX PacKOTOB M UCCIIEROBAHHBIX KoMInekcoB NeNel-3 Ha doHe 3nexTpome-

TPHUYECKUX aHOMAJIHiA, YCTAHOBJIEHHBIX re0(M3NUECKOil pa3Be Ko

Ero Bapuauueii (A-1) aBiasercs cynecyaHslit WM CyITIMHUCTHIA nozpebennblii nouseH bl ClOW;

rmocneaHuid B GOJIBUINHCTBE CIIy4acB BBIACIAJICA HAMH, KOraa OTMEYaloChk NMEPEKPLITHE APEBHEIO AEp-
HOBOT'O CJ10A BHGpOC&MH W3 TOPHOPYOHBIX BLIpaGOTOK WM UHBIMM NO3THEHIIMMH HACIIOCHHUAMH.

34
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B — xynemypnestis cnod. Ero 1MTONOrMYECKYIO OCHOBY COCTaBJAIOT CYNECH M CYIIHMHKH.
OtnanuaeTca BecbMa CHIbHOH HAaCHILECHHOCTBIO KYJIBTYPHBIMH OCTaTKaMH. MOUIHOCTH CJIOA 3aBUCHT
OT KOHKPETHRIX y4acTKOB M KonebneTcs B O4eHb IHPOKUX npeaenax — ot 0,4 a0 2 u gaxe nopoit 60-
nee MeTpoB. ECTeCTBEHHO, YTO OTCIOZa NPOHCXONAT NMPAKTUYECKH BCE apXCONIOTHYECKHE MaTepHabl
cesuIa.

C — «mamepuxoeusiii» cnoi. I'MMHUCTBIN HIIN CYTTTMHUCTHIN (CynecyaHhlit), O4eHb MIOTHHIA
M POBHLI cl10# KPaCHOBAaTO-KOPHYHEBOTO LIBETA; OTIIMYAEeTCA a6COMIOTHBIM OTCYTCTBHEM KyNBTYPHBIX
OCTaTKOB ¥ OPraHU4EeCKHX BIUTIOUYEHHH. XapaKTepH3yeTcs Taloke MPaKTHYECKH MOIHbkim OTCYTCTBHEM
NIBUTBLIE PACTEHHH. 3aeraeT B OCHOBaHHH BCEX CJI0EB M IPOCIOEK packonoB. [lepekprisaeT Bce CKalb-
HO€ OCHOBaHHE XOJIMA M, MO CYILLUECTBY, ABJACTCSA [IABHBIM COCTABJIAIOLIMM «4Y€XJa», YKPBIBAIOIETO
xonm T'opHoro.

Teneps ynenuM HEKOTOPOE BHUMaHHE COCTaBy KynbkTypHoOro ciios. JIBe Hanbosee MOLHbBIX H Bbl-
Pa3UTENBLHBIX COCTARIAIOUIMX KyIBTypHOro cjos (B) yale Bcero BCTpeyanuch HaM B XO[€ PacKoOIoK;
o6e oHM GBLTH CBA3AHKEI C HAMEPEHHBIMH NEPEMEILICHUAMH CYIIMHKOB M CyIECe.

1- cyanunucmboiii unu cynecuanuiit, nacsinnod, nepemewiernutii caoi. Betpedaercs Ha pacKomnaH-
HBIX Y4aCTKaXx I0CeJICHHA OTAENbHBIMY, 6onee Wi MeHee MOLIHBIMHU — 10 0,8 M TONILHHOM — IMH3aMH.
97101 cinoit Hepeako 0OHapyKHBAeTCA MPH 3aChIlIKE APEBHHX AM M XML OT OCHOBHOTO Ky/lbTypHOTO
CJI0f OT/IMYAETCA HECPABHEHHO — IIOPOH JECATHKPATHO! — MEHBIIEH HACHIIIEHHOCTHIO HaXOAKaMH (0CO-
6E€HHO KOCTAMH YKHBOTHBIX), YTO M CIYXKHJIO BO MHOTHX CITyYasX KOCBEHHBIM, XOTA M JOCTaTO4YHO Ha-
JIe)KHBIM OPUEHTHPOM ITPH €70 BRIYJICHEHHH M3 paMOK OCHOBHOTO. [l11 Hero xapakrepHa Taike 6onee
MOHOTOHHasl, OXHOPOJHAd ¥ OCBETIEHHaA 11BeTOBast ramMma. He HCKIr0U€HO, YTO CBOMM IPOHCXOKIACHHEM
JaHHaA COCTaR/AOIIAA 0683aHa HATMYHIO Ha CENTNLIE HETPOHYTHIX Y4aCTKOB ITO4BbI; IPMYEM MOCICIHAA
B LIEJIOM pAf€e CTy4aeB ¥ MOIIa HCIO/Ib30BaThCA OOMTATENAMH CEMIIA IUIA CTPOUTENBHBIX LeNeh M
BbIPaBHHBAaHHUA [IOBEPXHOCTH.

2 — 2unucmbLG wRU cy2nuBuCmbIi HacbinHOl nepemeuiernbtid caol. OTHOCHTENBHO OXHO-
POIHBINA CI0H KPaCHOBAaTO-KOPMYHEBOTO WM XENTOIO LIBETA C BKJIIOYEHUAMH HCKITIOYUTENBHO PEAKMX
KYJIBTYPHBIX OCTaTKOB, 00pa3yIoLHX K TOMY XK€ O4€Hb MaJIbI€ 10 pa3MepaM JIMH304KH. B cnoe ormevarores
TaKke OPraHH4eCKHe BKpAIIeH!A (MEJIKHE YrolbK1) H MPHMA3KH 3€JICHBIX U CHHUX MEIHBIX MUHEpa-
n0B. TonbKO 3TO 3a4acTyIO M MO3BOMNANO OTIIMYATh €70 OT «MaTepPUKOBOro» cnof «C», ¢ KOTOPEIM TOT
OKa3blBaJIC BECbMa CXOAHKIM 110 LIBETY M cTpykType. CaM cioif yame Bcero popMyet 6opra OOIIMPHBIX
KOTJIOBAaHOB U1 KoMILIekcoB. O6pa3oBaiica B pe3ybTaTe MepeMELIEHN NIHHUCTOr0 «MaTEPHKOBOI0»
TPYHTa, a TaKoKe pa3pyLUeHHs KOTJIOBaHOB 6oee paHHMX 3€MIIAHOK HIIM JKHWIHLL,

3 — npocnoiiku u nun3st m.n. «necmpoyséemar. Ilpencrasnaior coboit cBoeobpa3HeIi BechMa
HAaCBIIIEHHEIH KOHIJIOMEPAT M3 KOcTeH (B TOM YHCIIE H NEPEXOKEHHBIX ), ParMEHTHPOBaHHO! KEPaMMKH,
YTIHMCTHIX M 30JMCTHIX BIJIIOYEHHH, KYCOYKOB pyabl M APOOIEHOrO MECYaHMKA; 3aMETHO BBIAEIAIOTCA
Ha ¢OHe NPOYNX HAILUTACTOBAaHHIt cnos «B» cBoei nmecTpoit LBETOBOH raMMo#; yalle BCEro CBA3aHBI
C 3aNOJTHEHNEM XO3ISAHCTBEHHBIX M, PAHHHMX XXHJIMIL U — B OCHOBHOM — NPOCJIORKAMH MEXAY NOoJaMU
TUIABHJIBHAIX JBOPOB, @ TAK)KE HEMOAAJIEKY OT 04aros.

IIp 1.1.2. OcHOBHBIE COOPYXKEHHH H HX PeJIATHBHO-XPOHOJIOrHYECKANA NOINIHSA

HanoMuuM, yto ans lopHoro ymamoch BBIOENHTH ABE OCHOBHBIE (a3bl CyLECTBOBAaHHSA
cenniia — 4 u B. Panuas ¢a3za 4 3HaMeHOBasnach BeCbMa 3HAYUTENILHBIM YHCIIOM MATBIX M IMy60oKHX
XUITHIL («OKHIIHII-HOP») ce30HHOro THna. IIpy 3TOoM MBI OTBeprajiM NOCTOAHHAIA XapaKkTep nocene-
HHA Ha 3ToM xoinMe. Pa3a B cBfzaHa C Pe3KMM H3MEHEHNEM CTPATEeTHH JKH3HEAEATEIbHOCTH MECTHBIX
TOPHAKOB ¥ METANYproB. B TOT nepHon oHu opraHu3y1oT Ha 3TOM, KpaiHe Heyno6HOM aia o6uTaHuA
BBICOKOM XOJIME OCTOSHHOE, BCECE30HHOE cennie. AGOpHreHsl 00yCTpanBalOT H COOPYXAIOT 31€Ch
KpyTIHBIE KOMIIEKChl. VX IeHTpanbHBIMH 4aCTAMM CTAaHOBATCS JKHIbi€ OTCEKH M TUIABHJIbHbIE JBOPHI
(cy6da3a B-1), nns KOTOPhIX pOIOT OOGLIMPHBIE H OTHOCHTENIBHO ITy60KHe KOTI0BaHbI. JIbBHHas J07s
BCEX NOOBITBIX PaCKOITKaMH apXeOJOTHYECKHX MaTepHaJIOB COMPSXEHA C JEATETBHOCThIO MacTEPOB
MMEHHO B JaHHBIA OTPE30K BPEMEHH.
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Cy6da3a B-2 xapakTepu3oBajia Haubosee TAKETYI0 M KPHTHYECKYIO I JKUTENEH CHUTyalHIo.
Cxopee Bcero, B pe3yabTaTe BOGHHOTO HalaJeHUs Ha CelHIlle HHOPOIHbIX IPYII BCe KOMILIEKCHI OKa3a-
JHCh pa3pylIeHHRIMH. J)KH3HbL OTHRIHE TEIUIWIACh JHILIbL HA PyHHaX HEKOraa OOLUMPHEIX XKHUIBIX H IIPO-
M3BOACTBEHHAIX noMelieHui. Cy6da3za B-3 o3Hauana KoHell CyleCTBOBaHHA NIOCENIKa: MECTHRIE KHUTEIN
M MacTepa NOKHUAAH ero Hasceraa. Maso NoHATHO#M B CBETe TPaAMIMOHHBIX O0BACHEHMH, K KOTOPEIM
npuberaioT 0ObIYHO MCCIEAOBATENH, ABAIACh NPOIAaIbHAA aKIMs abOpUTreHOB: KOTJIOBaHbl MPEXXHUX
KPYIHEIX COOPYXEHHMH OHM 3aChINalH OTXOJaMH NPOM3BOACTBA, MyCOPOM, a TAKXKE Pa3THYHRIM IPyH-
TOM, TEM CaMbIM BbIpaBHHBas IOBEPXHOCTh XOJIMA U Jief1as MOYTH HE3aMETHBIMH clleikl CBOEro GhInoro
OoOHTaHHA ¥ TPOM3BOJCTBEHHOM NEATEIBLHOCTH.

Pacxonku 2002 rozxa no CymecTBy SBHIH HaM NOBTOP TOH KaHBbI, 4TO ObUTa HAMEYCHA Mpellie-
CTBYIOLLIMMH HCCIIEJOBAHHAMM.

K ¢aze 4 ynanocs oTHecTH OeBATEH X HnL AMHoro THna NeNe50—56, 58 u 60. Oxn Guiin paspye-
HEI BO BpEMA CTPOMTENIBCTBA 60JIBIIOro KOTI0BaHa koMIuiekca Ne3, HO MX COXpaHHBIIHMECH ClIe/ibl BCEraa
pacnonarajiuch noa noiaom nocneanero. Cy6¢asa B-1 o3HaMeHOBaIaCh CTPOMTENILCTBOM BCECE30HHBIX
oOuTanMI; 111 HUX BHIKANLIBAINCh OONbIIME KOTIOBaHHI, YTO ¥ NPHBOAWIO K PaspyUICHHIO MasbIX
sxuani. KpynHeie coopykeHus Ha IUIOLIAAM MIECTOrO packona oObeauHeHbl HaMU B KoMIUIekc Ne3.
Ha cy6da3e B-2 npou3ouuno paspylieHHe AaHHOTo komiuiekca. O6uTaresn OCTaBWIH €ro, a Ha MecTe
3a6polIEHHOrO KOTIO0BaHa Hayalu CoopyxeHHe Hebonbmux xunnim NeNe45, 57 u 59. KparkoBpemeHHasn
cybdasa B-3 cBsizaHa, KaKk H B HHBEIX CIIy4YasX, C YXOAOM XXHTENEH U3 MOCENKa U MEPEMEIICHHEM HMH
0TXO0B OBUTON )KH3HENEATENLHOCTH B 3a0pOLIEHHBIE KOTJIOBAHEI.

IIp 1.1.3. ApxeooruyecKHe MATEPHAJLI H3 pacKona 6

Ha6op kareropuif apxeosoru4eckoro MHBEHTaps M3 packona 6 B OCHOBHHIX YepTax TaKxke Io-
BTOPSAJI TOT, YTO Mbl 3HAIM 110 IEPBOMY packomy. 3aech NO-NpexHeMy B KOJIMYECTBEHHOM OTHOILEHHH
npeo6iaanaayn KOCTH )KHBOTHBIX; 32 HUMH ClIeJOBaH ()parMeHThl KepaMHueCKOi NOCY/k, 3aTeM MeTann,
1K 1 KaMEHHBIE H3nennd (nuTeitHble GopMbl, MONOTKH M MonoTel). Tabnuna Ip.1.1 neMoHCcTpHpyeT
pacmpeeNeH e BCEX MACCOBBIX HAXOAOK IO OTAEIBHBIM H3y4eHHBIM 0GBEKTaM packomna 6, a TaKKe 1o
OCHOBHBIM XPOHOJNOTHUECKMM ¢a3zaM ¥ cyOda3am [oproro.

BrnonHe oueBMIHO, YTO M B AaHHOM Cllyyae KapTHMHa paclpelesieHHs MaTepHaJioB 10 BaXKHeH-
muM ¢azam U cybdazam B NMpHHLMIIE COOTBETCTBYET BHIABICHHOH paHee Ha Oa3e mepBOro packomna

KoCTu X1BOTHbIX KepaMm(a KamerHble nanenus

KonuuyecTso |o6uem B ky6. am| (PparmMeHTb) Mege Wnaxk nuT. HopMb! MONOTKK

%
90

d<dadds

—®— —-—
packon 1 packon 6

Puc. IIp.1.3. CpaBHnTENbHBIH rPaduK COOTHOLIEHUS J0JIEH MacCOBOTO apXeoIOrMyeCcKoro MaTepyalia B packonax
1 ¥ 6 no ocHoBHEIM (aszam/cyOdasam
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Ta6auna Ip.1.1. PacnpexneneHue apxeonoruyeckMx MaTepHaIoB MO XPOHOMOTMYECKHM (asaM M OTACTBHBIM
KOMILIEKCaM packona 6*

®asa 061eKThI, KOCTU XWBOTHbIX Kepammka | o U3penuAa ua kamHA
WTLIKKU Kon-80 |o6bem B n. | PPArMeHTLI nUT.hOpMbI | MOMOTKU
(Bu‘:::;:‘: g’)’“ B3 | 271570 | 3288 8753 723 | 140 18 135
wunuwe 45 6570 62 208 14 1
82 xunuuwe 57 1430 16 48 6
Xunuwe 59 4570 37 91 5 1
ama 137 1060 13 50 3
Bcero no cgale B2 13630 128 397 28 2
wunuwe 48 5220 40 224 12 5 3 5
ovar 11 250 0.8 13
wunuwe 49 23630 192 894 98 7 2 14
ovar 12 320 4 8 44 2
odar 13 2 1
S | ovar14 20 0.3 5
g TpaHwesn 134 10410 89 292 14 12 3
3 | ruwa s o6san, 960 9 30 2
Ama 132 70 0,7 1
" | ama 133 120 2
E AaMa 135 40 0,2 4
Aama 137a 100 1 6
ama 138 70 0,3 5 6
Aama 139 6 2
Ama 140 340 3 36 4
Ama 141 680 10 85 3
Bcero no ¢aze B71 42238 352 1605 181 29 6 23
wunuwe 50 810 6 56 6 4
»unuwe 51 80 0,3 3
xunuwe 52 940 10 6 2
xunvwe 53 300 4 3 4
A wunuue 54 1650 18 71 7 5
wunuwe 55 1270 11 24 1 4
»unuwe 56 580 5 28 1 4
»unuwe 58 150 1 3
x»unuwe 60 500 4 1
siMa 130 310 3 12 1
Bcero no ca3se A 6590 62 255 25 1 19
Bcero no packony 334028 3831 11010 957 170 26 177

* [Topcuer Bencs JMHIIbL MO Matepuasiam KBaaparos 3838, 3938, 4038, 3839, 3939, 4039, 3940 u 4040, B xkoTOpPBIX
6bLIHM BCKPBITH PAHHHUE U MO3JHME JKIWIMILA, IPOM3BOACTBEHHBIE H XKIUIble MOMEILIEHNA KoMIUTekca Ne3, a Taioke
caxpanbHo-nonckopas TpaHues Nel 34, Crioit kKBaZpaToB ¥ CEKTOPOB, CBA3AHHEIX ¢ PACKOMKAMM ILIAXTBI, TIATE/IbHON
pa3bopke He noaBeprajics, OTHETO €ro MaTepUalbl K JaHHOK CTaTUCTHKE HE IMPHBJIEKATHCh.
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Ta6auua IIp.1.2. ConocTariieHHe KOHLIEHTpaLUMii HAaXOHOK Ha 1 XB. M B packonax 1 n 6

packon KOCTU XKUBOTHbIX Kepamuka Uapenua na kamHA
nnowans (k8. M) | kon-so | o6vem B .| parmenty | METAMN ) Linak NUT.hOPMbLE | MONOTKM
packon 1 880 2535 28 124 35 49 0,2 1,5
packon 6 | 128* 2610 30 86 75 1,3 0,2 14

* Cwm. npumeuanue k tabauue Ip.1.1.

OWHaMHUKe HakoruieHus apredakros [Kapransi 11, c. 24, 25, Ta6n. 1.1 u 1.2]. BmecTe ¢ TeM HeTpyaHO
MOAMETHTh TaK)Ke HEKOTOphIE CYIEeCTBEHHbIE OTKIOHEHMS OT YCTAHOBJICHHBIX Ha 6a3e OCHOBHOTO
packona HopM (Ta6n. I1p.1.2). IlpuueM pukcupyeMbie Bapuanuy B3aHMOCBA3aHbl H TPEOYIOT ompee-
JIEHHBIX TOACHEHHMH.

Taxk, Ha packone 6, paBHO Kak BIIPOYEM M Ha NEPBOM, 6€3yCIIOBHO JOMMHHUPYIOT HAXOOKH U3 «My-
COPHEIX» MEPEMEILEHHEIX CoeB cy6da3sl B-3. OqHako MX JONA 60 8Cex COROCMAGIREMBIX CYYAAX
3aMETHO M JaXke CyLIECTBCHHO BHIIIE, YeM Ha repBoM packone (tabum. I1p.1.3 u puc. IIp.1.3). IIpamo
MPOTHBOIIONIOXKHYIO KAPTHHY MBI IIOJTy9aeM IPY CPaBHEHHUH ApyTroro 6/10ka MaTepHanos — Hanboee 4eTKo
YBA3BIBAEMBIX CTPaTUrpaUIECKH C KPYIHBIMH XuInmamu NeNed48 u 49, nx nonamu u 3a10K€HHBIMH
TI0Z NOJIaMH AMaMH. 31ech, B LIECTOM PACKOIIE M ONATH XKEe 80 6Cex CAYHAAX N0NA 3a(pHKCHPOBaHHBIX
MaTepHaioB Obla yXe CyLIECTBEHHO HUXKE IT0 OTHOLLEHHIO K packomy 1.

Ta6nauua I1p.1.3, Pacnpenenenne marepuanos B packonax | u 6 mo ¢aszam u cy6dazam (B %%)

g KOCTHU XUBOTHbIX U3AGNMUA U3 KaMHA
«®
Q KepamMuka MeTann wnak 2
E Konu4yecTeo | obvem B N. nuTenHble MONOTKN
3 ¢hopMbI
[]
e 1 6 1 6 1 6 1 6 1 6 1 6 1 6
A 27 | 20| 25|16 | 23| 23 |16 | 26 | 64 | 06 | 30 | 00 | 54 | 107
B-1 |222]126|215] 92 | 209 | 146 | 453 | 189 | 280 | 17,1 | 450 | 23,1 | 29,1 | 13,0
B-2 68 | 41 | 58 | 33 | 56 | 36 | 64 | 29 | 64 | 00 | 77 | 7.7 | 64 | 0,0
B-3 |682|813|701 (858|711 795|468 | 755|592 |824 | 44,4 | 692 | 59,1 | 76,3

Bce Hamu npeaiecTByouue noapoGHbIe NOACHEHNA, 6a3MpOBaBLINECS Ha aHATM3€ HAIJIaCTOBa-
Huit [OpHOTO, MO3BOJIAIOT ONPEAEIEHHO YTBEPKIATH, YTO ClIoM cy6da3 B-1 u B-3 TeCHO B3aMMOCBs3a-
HEI. JIbBHHAsA [0JIA MaTepHaoB PUHAIBHOTO Neproaa B-3 no cymecTBy Bocxoaut k cy6Gdase 60abIunx
KOMILTEKCOB, Wi ke B-1. JKuzHeaeATeNbHOCTS Ha JaHHO# cyO¢ase ABMNACh HCXOXHBIM IPOU3BOACTBOM
IUTA BCEX 3TUX MO3AHHUX U NepeMelleHHbIX «MYCOPHBIX» HAKOIUIEHHH Ha IOBEPXHOCTH CENHMILA.

OXHOBpPEMEHHO C 3THM KOHLEHTPALMA HAXOAOK U3 pacyeTa Ha | KB. M. BCKPHITOH IUTOIIAaAX Ha
o6oux packonax BecbMa CXOHa Mex 1y coboit o 60spIMHCTBY npu3HakoB (Tabu. [1p.1.2). 3ameTHbIE
Pa3nMYMd KacalTCA M KEPaMHUKH M 11akoB. DparMeHTOB NIMHAHBIX COCYAOB B packomne 6 B [oJaTopa
pa3a MeHBIIE, HEXKEIU B epBoM. 10 KyckaM MeTayypru4ecKoro U1aKa epBblif packoln onepekaeT
wectoi yxe 6onee yem B 3,5 pasza. Hao60opoT — Ha m1ecTOM packomne CyIECTBEHHO GOMbIIe MENHBIX
06pa3LoB; OJHAKO 3TO JIErKO OOBACHHUTh TOTANbHBIM M KaKIOAHEBHBIM IPMMEHEHHEM METAIIIONETEK-
TOpa B NpOLECCE PAacKONOK (Ha MEPBOM packole 3TOT NpHbop KCIOIb30BaANICS HAMH TOJBKO B CE30HE
1999 rona).

Bpocaercs B ra3a eilie OHA CyLLIECTBEHHAs AETANb; B PACKONE 6 HE HAWIEHO KU 00HOU 2a0anbHOl
Kocmu, paBHO KaK ¥ 3arOTOBKM HOC/eaHeN. B To xe BpeMs CII0M nMepBoro packona coaepKaid Ype3Bbl-
4aifHO NMPEACTaBUTEIbHYIO KOJJIEKLHIO 3TOH YHUKAIBHOM KaTeropUy MpeIMeTOB: 35 rOTOBBIX M3AENHi
¥ 50 3aroToBoOK rajaneHbIX KocTei (cM. Tabm. 7.21).
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OnHako Bce NOAMEYECHHBIE U YIIOMAHYThIE 371€Ch pa3nu4us abCONOTHO He B COCTOAHKH 00yCIIo-
BUTBb CTO/b BBIPA3MTENIbHBI KOHTPACT B NPONOPLIHOHAIBHBIX JOJAX MaTepHaloB M3 packornoB 1 u 6.
BrnpoueM noneITkH OGBACHUTH NMOAOOHYIO CHTYalMIO NMPUBOAAT HAac K apryMeHTaM BITOJHE Mpo3a-
nueckoro xapakrepa. I'nbens Oonmpmux kommnekcoB (NeNel—3), mo Bceil BepoATHOCTH, IIPOM3OILIIA
onHoBpeMeHHO. [To3ToMy cooTHomEeHHE OTOPOIIEHHBIX HaBEPX (M3 KOTJIOBAaHOB) OTXOAOB IPOM3-
BOJCTBA M pa3zHOOOpa3HOro Mycopa M TeX, YTO OCTABAJIMCh Ha MOJAaX KHIMLIHO-NIPOU3BOACTBEHHBIX
KOMILIEKCOB, HalIpAMYIO 3aBHMCEJO OT BPEMEHHU M TIIATENbHOCTH YOOPKH NnoMelueHHu# B r1y6okux
KorioBaHax. ITo Bceit BUAMMOCTH, Mycop U3 KoMILIekca Ne3 o6uTaTenu BhIMETAIH HE3a40IT0 epexn
ero pa3pylleHHeM, TOTAa KaK X035€Ba [EPBbIX ABYyX KOMILIEKCOB 06 OUHCTKE COOCTBEHHBIX MOMELICHU A
TOTa e He no3ab0THIIUCE.

MNp 1.2. Cy6casa B-1: komnnexkc Ne3

Ha I'oprHom Hau6oee yno6HBIM NPHEMOM VLA H3JI0KEHHA MaTEPHAJIOB CIIYXaT, IOKATYi, OCTaTKH
CaMBIX BBIPA3UTENBHBIX Ha 3TOM CENHILE KOMIUIEKCOB cy6da3bl B-1. 310 mociyxwio NpH4YMHOM pac-
CMOTpeTh KOMILTEKC Ne3 — Kak LIGHTPOBOH Ha packone 6 — nepea MaJbIMH XKHIMIIaMH cy6dasel 4.

IMonHocThIO YKa3aHHBIH KOMIUIEKC HCCIIENOBATh HE YAAJIOCh, U OTOMY Bce cHOpMyTHpOBaHHBIE
HIDKE 3aKTI09EHUA AOJDKHBI pacCMaTpHBaTheA Kak B 6onbiiei Wik MeHbIIEH CTeNeHN NpeIBapUTEIbHEIE,
a ropoit Jaxke yclIOBHEIE.

BaxHeHIHMH COCTaBIAIOLMMH KOMIUIEKca Ne3 fBIAIOTCA CIEoYIOLUIMEe OCHOBHbIE OOBEKTHI:
1) xpynHoe xunoe U npou3BoACTBEHHOE nMoMeieHne (xminine Ne49), 2) mouckosas maxra, 3) ca-
KpaJIbHO-TIOUCKOBRIE TPaHIICH-MOAXOAB! K iaxTe (yyactok JabupuHTa TpaHuieit), 4) xunume Ne48.
3a UCKJTIOYEHHEM IIaXThl BCE MPOYHE OOBEKTRI, BIUTIOUEHHBIE HAMHU B 3TOT KOMILUIEKC PaCKONaHH! JHUILIb
yactuyHo. [opaszfo mydiue Mbl ocBeoMIIEHB! 06 OCHOBHBIX 4epTax skuwiumia Ne49, rae packornaHa, no
Bcel BepOATHOCTH, 6onbIas yacTs o6LIMPHOro KoTaoBaHa. HaMHOro xyxke MBI IPEACTAB/IAEM XapaKTep
scuamnia Ne48, roe BCKpbiTa JIHILG 3aniagHas epudepus ero KOTJIoBaHa.

IIp 1.2.1. Kunauwme Ne49

Be3ycoBHO, 4TO KOTJIOBaH XHIOTO U MPOM3BOACTBEHHOTO IIOMELLEHHA, KOTOPOE MBI 0003HAYHIIH
B KayecTBe xHiHila Ned9, sisics LeHTpabHON 4acThio koMmiuiekca Ne3. OH oTIMYaiIca OKpYTJIO-OBaslb-
Hoit ¢popmoit, crerka BeiTAHYTO#H B HanpasiaeHny C—TO. [Inouians ceBepHOit — packonaHHON YacTH — KOT-
noBaHa paBHa npuMepHO 60 xB. M. (puc. IIp.1.4). ITockoneky, kKak 3TO CI€AYET U3 HHBIX TPHMEPOB,
BCKPBITHIA HaIUMMHM HccileIoBaHMAMH oyar Nel2 61M30K LEHTPaNbHOM TOYKE HKHIIOro OTCEKa, TO MO
IIpeABapHTENbHOI OLEeHKe 001an IUIomaabk JaHHOIO XKHIHILA MoXeT npubmmkarsca K 100—110 k. M.
O6 3TOM roBOpAT Taloke M AaHHBbIE reodUINUECKON pa3BelKH, BHIABUBIICH BECbMA YETKYIO FOXKHYIO
rpaHb BEIPAa3UTENIBbHOM dNIeKTpoMeTpUueckoi anoManuu (puc. [1p.1.2). CnenopatenbHo, 1o CBOUM pa3-
MepaM KOTJIOBaH JKWIHILA IPUHLHITHATIBHO 6JIM30K TeM MOMEILIEHUAM — JKHIOMY OTCEKY M IUIaBHIIbHBIM
JIBOpaM, — 4YTO H3y4yeHsl Hamu B koMmiiekcax NeNel u 2 [Kapranmi II, c. 71, 76, 94].

CxonHoit oka3bIBaeTCA Taloke NTyOHMHA COOpY)KEHHs, koTopas konebnercsa ot 160—170 cM B LeH-
Tpe KoTIOBaHa (Onu3 ouara Nel2) no 90—100 cM y ero kpytoro BocTouHoro 6opra. CeBepHas rpaHHLA
KOTJIOBaHa JKHJIHILA, OTWISHAFOLLAsA €ro OT COCEAHNX 0OBEKTOB — KIITHILA Ned8 1 caKpaIbHO-IIOUCKOBO#H
tpaHien Nel34, Boob1iue monoras ¥ K TOMy K€ CyLIECTBEHHO 6onee HH3KasA: ee Gapbep 31ech He mpe-
Beiaer 50-75 cm.

Ouaz Nel2 mpeactapnsn coboit OKpyTIyio IUIOMIAAKY, JIETKO Pa3IHYacMyl0 B KyJIETYPHOM CIIOE,
61arofapsa OTHOCHTENBHO MOIMHOMY MATHY Genoit 30mb1 (puc. 6.14). Kak MBI yxe rOBOPHIIH, OUaXKHAA
IUIOIIAKa JIOKAJIH30BANIach, O Beeil BUAMMOCTH, 67IM3 LIeHTpa KOT/IOBaHa, B caMoit I1y6oKoii ero yacTH.
JluaMeTp 30/1HMCTOrO NATHA IPUMEPHO paBeH ogHoMy MeTpy. Iloa 30m0#i xopoluo pa3nyuyanca KpacHOBaTHIif
npokai MarepukoBoi nnHbI (cnoit C). biua ceBepo-BocToOYHOrO Kpas o4ara 6s11a o6Hapy)keHa KpyIHas
H TsDKeNas HaKOBAJIbHA, BUIUMO, HE CIBHTaBILAACA CO CBOEr0 KCXOTHOIO MECTa C MOMEHTa pa3pyIlleHHs
KoMiuiekca. Ckopee BCero, oyar pasmeInaics B BBIYMILIEHHOM KOTJIOBaHE paHHEro xuirma ¢assl A (peynb
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Puc. Ip.1.4. Komnnexc Ne3 u ero ocHoBHsIe cocTabnatoume (cybdasa B-1)

006 3Tux oburanuuax nofxer Hwke). Kak U B ApyTHX ciiydyasx, HEMogajieKy OT eHTpalbHOro ouyara Nel2
pacnioaranuch aAea 6osee menkux — NeNel3 u 14.

Hoononsnan ama Nel41 (puc. [1p.1.4; I1p.1.5). Pacnonoxena B kB. 3940, B 1,5 M k FOB ot ouara
Ne 12. Umeet oxpyrinyio ¢popmy auamerpom 0,6-0,65 M n rmy6uHoit 1o 0,7 M 0T IHa KOTJIOBaHA XWIHLIA
Ned49. CreHkH MBI BEpTHKAIBHEIE.
SIma 6bL1a MEpPEKPBITa MOJIOM 3TOTO
KHUINILA ¥ YACTMYHO ABYMA KpyIi-
HBIMH N1€CYaHUKOBBIMH ONOKaMH.
B pbIXJ10M 30JIMCTO-YTIIHCTOM 3aMoin-
HEHHH MBI 0OHapyxeHo GonbLioe
yucno Haxonok (tabm. Ilp.1.1). Ha
IHE JeXxana KpymHas HWKHAA 4e-
nrocTh kopoBbl (puc. I1p.1.5). Yroas
U3 MBI IOJBEPICA PaIMOyTIIEPOIHO-
My aHaJiu3y: ero abconroTHas jaara
npuBeneHa B [Tpunoxennn Ne 3.

Puc. IIp.1.5. IlognonbHas xepT-
BeHHasn ama Nel4l (Oxmnmuge Ne49,
komruieke Ne3)

35—701
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K xommnexcy Ne3 oTHOCHIHMCH U MHEIE AMEI, YKa3aHHbIe B Tabnuue [1p.1.1. Onnako uX xapakrep,
¢opma 1 HabOp 3aKITIOYEHHBIX B HUX MaTEPHAIOB MAJIO BBIPA3UTEBHEI, ¥ 3TO NO3BOJAET HAM OrPaHH-
YUTHLCA JIMIIb YIIOMUHaHHEM 00 3THX 0OBbeKTax.

Hp 1.2.2. ’Knaue Ned8

VYnanock BCKpHITH JIMILB €70 I0r0-3anagHyro nepHpepuiiHy0 4acTh — npuMepHo ot 16 1o 18 xB. M.
(puc. IIp.1.4). Cyns no anexrpoMeTpuueckoii cheMke (puc. Ilp.1.2), 3nech BO3MOXKHO 0XKHAATH HATH-
YyKe JOBOIBHO KPYIHOIO XHIKIIA, 06meit mromansio He MeHee 45—50 KB. M., COETUHEHHOTO K TOMY
XKe ¢ HHBIMH coopyxeHuAMH. Ero kotnoBaH B cpaBHeHuu ¢ Ne49 cymecTBeHHO Menbde (M0 KpaHHEeH
Mepe, B MccieoBaHHON 4acTH). Ilonsl Xopoumio npocinexuBalOTcs 3[ech Ha abCOMIOTHON BHICOTE
oxono 210,10-210,20 MeTpoB Hax ypoBHE MOpsA, B TO BpeMs Kak B coceHeM xuamiue Ne49 nonsl 3a-
(HKCHPOBaHBI B CPEIHEM Ha MoiMeTpa riy6oke. bapeep, pa3nensromuii 06a »xunmiia B kpaaparax 3938,
3840 n 4039, co croponnl Ne48 BecbMa HH30K, O 4€M MbI IHCATH BHIIIIE,

Ouaz Nell (puc. I1p.1.4) npeacrarnser coboil yrry6ieHHOe B JHO KOTJIOBaHa 30JIUCTOE MATHO
OBaIbHOM (POPMBI C MaKCHMaJIBHBIMH pa3MepaMu 90%75 cM. PA410M ¢ HUM, HO YXOZIA B CTEHKY PacKomna,
3aMeueH Kpai 30JIMCTOro NATHA APYroro ouaza NelS.

IIp 1.2.3. CakpaabHO-TIONCKOBbIE TPAHIUEH

B xomnnexc 3 BIIOUEHBI 1O KpaltHEH Mepe mpu cakpanbHo-nouckogvie mpanwieu NeNel31, 134
u 142. Bce onm — ¢ ceBepo-3anafa (Nel31), cerepo-Boctoka (Nel34) u roro-soctoka (Nel42) — 6butn
yCTpPEMJIEHBI CBOMMH «YCTBAMM» K pACKONIAHHOH HaMH pa3penoyHoH waxrte (puc. I1p.1.4). Ilo Bcei Be-
POATHOCTH, C IOro-3amaja K MaxTHOMY CTBOJY TakKe MOAXOAMNIA ellle OHa TPaHIles — WIH JaXe napa
aHaNOrW4HbIX KaHaB. OHAKO C 3TOH CTOPOHBI HaM YaJl0Ch BCKPBITh BECbMa HE3HaUYUTENbHYIO IIOIAAb,
M NOTOMY 3Ta (MJIH )K€ 3TH TPaHILEH) COOTBETCTBYIOLIMMHU HOMepaMH He 0603HaueHbl. Cyns 1o Bcemy,
maxTa 6bina 3aJ10%K€Ha UMEHHO Ha CKPEILEHHHU MM XK€ CIUIETAIOEMC Y3/€ BCEX ITHX CAKPAIBHO-TIO-
HCKOBBLIX TpaHiueil. Buanmo, camo 310 MecTo kak Obl 06ellano ApeBHHM rOpHAKAaM yAady, XOTs, Kak
BBISICHHJIOCBH, HAalIpacHo.

Tpanwes Nel31 packonana Ha HeOOJIBIIOM NPOTMHKEHUH (puMepHo 1,5-2,0 M). Ona noxxoauna
Kk ycrbio maxtsl ¢ C-C-3 (puc. I1p.1.4). [lpoduneHuii paspe3 AeMOHCTPHUpYET, YTO ee OopTa XapaKTepu-
30BAJINCH BIIOJIHE OTYETJIMBO BhIpaXXEHHBIMH no00sAMH (puc. 9.8). JIHO TpaHIIEH yIUIOIEHHO-BOTHYTOE
C IOCTAaTOYHO O4YEBUAHBIMHM cieaMu yronTaHHocTH. Haxonku co 1Ha oTaensHO He coGMpaiuck, OTHEro
BCE MaTepHalibl M3 3TOH TpaHILEH BKIIIOYEHB! B 001yr0 konnekuuio cyodassl B-3.

Tpanwen Nel34 non-
XOOMJIa K LIAXTHOMY CTBOIY
¢ C-B-B (puc. I1p.1.6). Bcxpri-
Ta Ha NPOTAXKEHHUH 7—-8 M.
CesepHblii por TpaHueH Obin
CKPBIT CTEHKO# packoma, OT-
4YEro Mel HE B COCTOSIHHH Cy-
IUTh 00 HCTUHHOM MPOTSKEH-
HOCTH BCell 3TOH NMOUCKOBOH
kaHaBbl. Ha psage y4acTkoB
TpaHuien — ocobeHHo 6au3
YCTbs IIaXThI — XOPOLIO NpO-

Puc. Ip.1.6. [TpodunsHeii pa3-
Pe3 CaKpaIbHO-TIOMCKOBOH TPaH-
med Nel34 Gnu3 ycThS IIAXTHI
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Puc. IIp.1.7. Cxema cTpaturpadH4eckoro paspesa uepes cakpaibHo-nouckonbie TpaHiien NeNel42 u 134 no nuaun
W-2 — W-1 — W-0 (cm. arxe puc. I[1p.1.9 n [Ip.1.15)

CIEXUBAJICA NON-yTonTaHHOCTh (puc. I1p.1.7). Haxonku ¢ mosa M nepeKkphIBaBIINX €r0 MENKHX Ipo-
CJIOEK OTHECEHBI K KoMIutekcy Ne3 H, COOTBETCTBEHHO, k cybdase B-1 (tabn. [Ip.1.1). Bce npouee — Bepx-
Hee — 3all0/THEHHE TpaHLIEeH BKIKYEHO B COBOKYNTHOCTh MaTepHasioB cyOdassl B-3.

Tpanwen Nel42 Bena ot 3anagHo# 06BanoBKH xuunma Ne49 — u kak 661 Ipope3as nocien-
HIOIO, — CKOpee BCET0, K Y3/y-MepeKPECTHI0 aHAIOTMYHBIX TPAHILEH, HALIETEHHBIX HA YCThe IHaXTHOIO
ctBona (puc. I1p.1.4). Bckphit ee HebonbIuoi — He 6o11ee noryTopa MeTpoB — yuactok. Haxonku oraensHo
OT KoToBaHa xwiuiia Ne49 He BeiGupanuce 1 He GHUKCHpOBATHCH. JIHO TpaHmeu rwiockoe (puc. I1p.1.7);
6opTa TpaHIIeH XapaKTEPH30BATHCH YETKO BBIPAXEHHBIMH IMON00AMH (Kak M Y KaHaBbl Nel31).

IIp 1.2.4. Caennl no3gHel pa3BeJKH B CTBOJIE IAXTHI

OO6HapyeHHbIE IIPU PaCKOIKaX IMIAXTHOIO CTBOJIA CJIEABI TO3AHEH pa3BeIKU OTHOCATCSA, IOXKATYH,
K YHCIIY TEX BECbMa JIIOOOMBITHBIX 0OBEKTOB, YTO MO3BONSAIOT B ONPEAEIEHHON CTENEHH PaCIIHPHTh HAILIK
MPEACTABIEHHSA O TEXHOJIOTHH U IPHEMaXx NIOMCKOB Pyl B paHHHU# IepUO aKTUBHOCTH POCCHICKHX NIpEa-
npuHUMareneil Ha KapraiuHckoM ropHO-MeTaLTypruiueckoM LieHTpe. YIajloCh HAMETHTD CIIEAYIOLIHE
Pa3sHOBHIHOCTH CJIEJIOB TAKOIO poaa.

Bo-nepBhIX, cpa3y ¢ NOBEpXHOCTH ObLI 3aMKCHPOBaH BeChbMa TOHKHH (MakcHMyM g0 20—25 cm)
CJIOii IIMHBI, IepeKpbIBaroILuii ToT rymyc (puc. I1p.1.8), koTopsiit chopMHpoBaICs 3a TPH THICAYENETHA
6113 ycTbA IIAXTHl — €lle A0 Hayajga poccuiickux paszpaborok Ha Kapramax. ta muHa, 6e3yciioBHO,
MOTIJIa NONAacTh CIOA TONBKO W3 MPOXOAKHM, BECbMa HeOOIBbIION KaK MO TIOLAIH, TaK U N0 o0beMy OT-
paboTaHHO# mopoakl, K MpHMepy, Hanonobue GypoBoii.

Bo-BTOpBIX, Ha rTy6HHEe 7,8-8,5 METpOB OT AHEBHO MOBEPXHOCTH B LIEHTPE CTBOJIBHOIO 3aMoJl-
HEHUst HaMH ObUTH 0OHApYXEHE! IBa OTHOCHUTENBHO XOPOMIO COXPaHMBIIHMXCA KPYIHBIX KyCKa JepeBa.
INepBoHa4anbHO MBI CKIIOHATHCH K 3aKUTIOYEHHIO, YTO 3Ta OPraHUKa CBA3aHa C pAHHHMH, OTHOCAILIMMHCS
ele K anoxe 6poH3sl paboramu. OaHaKO NPOBEASHHBIH paAXOYTIEPOAHBIH aHAIU3 3TO NIPEANOI0KECHHE
ONpOBEPI, Yka3ap Ha HOBoe BpeMi (cM. [Ipunoxenue 3). [IpaBaa, nosyueHHsIe IPY JaHHOM aHAJH3€
MO3IHHE KaJCHIapHBIE AaThl CPABHUTEIBHO IUIOXO KOPPECTIOHAHPYIOT CO CBHIETENbCTBAMH HCTOPH-
4eCKOro XapaKTepa: OHH yKa3bIBalOT Ha JaThl 3aMETHO M Jaxke CyIlleCTBEHHO Oolee paHHHE, HEXEIH
1740-¢ roxel, KOraa HaYaJIMCh AKTUBHBIE Pa3paboTKi Ha MyCTHIHHEIX Toraa Kapramax, kak 3To cieayer
W3 MHOTOYHCJICHHBIX ADXHMBHBIX JOKYMEHTOB.

W nakoHen, B-TpeTbux. [Toa HaBanoM KaMHeH, COCTaBIABLIMX CaMble BEDXHUE HAIlIaCTOBaHMA,
TIepEKPhIBABILKE MAXTHOE 3alOJHEHHE B LICHTPAJIBHOM TOYKE CTBOJIA, OB OOHApPYXEHBI OCTATKH OT-
pyOneHHOM LIeJTMKOM HauMEHee [EHHOHM B MJCHOM OTHOIUIEHUH I'PYAHHHOM YacCTH TYIIH KOPOBBI. 3TOT

35*



276 IIpunoxenue 1

InuHsHas npocnolika nogepx 2ymyca -
cned nouckog pyds! @ 18 cm. no cmeony OpesHel waxmk

Puc. Ilp.1.8. Bun Ha packon 6 ¢ Boctoka. ITo BepxHell KpoMke 3anmaqHoil cTeHKH kBaapaToB 3637 u 3638 samerHa
pOCIoHKa BbIOPOILIEHHON Ha NOBEPXHOCTD ITTMHBI — C/EM NOMCKOBLIX pabort 18 cTonerns

610K KOCTEH pe3ko OTIIHYAICH OT KOCTEeH 6POH30BOro BpeMeHH (cM. miaBy 7, pasaen 7.8) u 6511, no Beeit
BHUAMMOCTH, HAMEPEHHO CIIPATaH B AMe. AGconioTHas Aata 06HapyXEHHBIX KOCTEH 0CTaeTcA HEACHOH, HO,
CKOpE€ BCET0, MOJKHO TyMarh, YTO 3Ty IPyAMHY YKPBLIH IO KAMHAMH YK€ IOCJIE TOr0, KaK pOCCHIACKMHA
«BypoBoii» cieq MOJHOCTHIO 3AIIBLT CYTTIMHKOM.

3meck yMECTHO BCIIOMHHTL ONHCaHMe HHXeHepa AHtunosa [Kapransi I, c. 82—-83] texnomorun
nonckoBo-6ypoBbix pabot Ha Kapranax emle 10 OTMEHBI KPEMOCTHOTO MpaBa: «...pa3gedounbis pabo-
mul...na Kapzanunckux pyoruxax oenaomecs Xoms u npocmsiM cnocobom, HO 6ecbMa Heco8epuLeHHbIM
u cruwkom MHo20 mpebyrowum niodeti. Camoe b6ypenue npou3gooumcsa nocpeocmeom nOOHUMAaHUS
Ha HeKkomopylo vlcomy 6ce2o 6ypoeazo cHapaoa u NOmom c80600Hazo nadeHusn ezo. Ilepsonavanvho
noonumaiom 6yp eepesxoil yepes bnox 2 wiu 3 wenogexa, Ho ¢ OanbHetuwum y2nybreHueM noOHUMans
€20 CMmano8umMca 6ce madcenee, U NOMOMY Y8eNUNUBAemMCA U KOIUYecmeo 100el, max Ymo Ha 2nybune
pabomut 0o 30 cadicen, 0na deticmeun 00Hoz0 bypoeazo crapsada ynompebnsemcs om 25 0o 30 uenosex.
Om compsicenun eceii Maccol 6ypo6azo cCHapsoa, NOOKUMAEMAazo HA HEPAGHOMEDHYIO 8bICOMY, NONOMKUY
uUHCMpyMeHma npoucxooam eecbMa 4acmo, u 60obwe nooobHwlli cnocob bypeHus ceudemenscmeyem
MONbKO 0 OewtedusHe paboyux nooeu, Komopelx ynompebnsime 8bl200Hee Yem KaKkoe 1ubo xoms oaice u
npocmoe mexaruveckoe ycmpoticmeo». Eciin xe ¢ noMolisio 6ypoBsix paboT yaaBanochk 0OHapyXHTh
PYAY, TO LIaXTY 3aKJIaAbIBAN TOTA3 HeGOMBILYIO — MPUMEPHO [BA HA MOJITOPa METPA, T.€. COBCEM HEIO-
XOXYH0 Ha BCKPBITYIO HAMH.

ITo Bceit BEpOATHOCTH, BIIOJTHE JOMYCTHMO MPEATIONOKEHHE, YTO B (POCCHICKOE BpEMs» MBITATUCH
mpoBecTH OypoBbie paboThl B XOPOIIO 3aMETHOM Ha IIOBEPXHOCTH CTBOJILHOM 3aIIOJTHEHUH HCCJIEXOBaHHOM
HaMH B LIECTOM pacKore LINPOKOH IaxThl 6pOoH30BOrO BeKa. Bpsia 1M 3TH pasBeIUHMKH MO3HEr0 BpEMEHH
CMOIUIM I)Ke JOMTH 10 KOPEHHBIX MOPOJ X0/IMa Ha [OpHOM, Kak 3TO y1a/l0Ch MOMCKOBUKAM 3110XH GpOH3HI.
Benb Kycku XOpoIIO COXpaHHBIIETOCs epeBa, CKOpee BCEro, AB/UUINCh OCTaTKAMH CIIOMaHHBIX IETaleH
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Puc. IIp.1.9. Pacnonoxenue cinenos Maibix xuinu (asel 4 nox nonamu xwimina Ne49 u Ha ¢oHe KOHTYpOB
KoMIutexca Ne3

npuMuTHBHOTrO 6ypa. K coxanenuio, ToyHas kajleHaapHas aTa — Jaxe NPH HAJTMYMH ABYX panuoyrie-
PORHBIX OIpeaeneHui — pEeKOHCTPYMPYEMOro No3aHero GypeHus ocTaeTcs 1 HaC HEACHOM.

IIp 1.3. ®a3za A: majble XKHIAHINA

M1 yrke nucai, uTo k pase 4 oTHOCATCA AeBATh MIbIX uMIL: NeNeS0-56, 58 n 60 (puc. I1p.1.9).
Bce ux HeGonbLIMe KOTIOBaHE! ObUTH pa3pylleHbl BO BpEMA CTPOMTENLCTBa GoabLIoro komruiekca Ne3.
OnHako COXpaHWBINHKECS CIEObl UX YIUIOWIEHHEIX MOJOB-YTONTAHHOCTEH BCErAAa pacnonarajiich Moj
nonoM nocneanero (puc. IIp.1.10 u IIp.1.11). KpoMe TOoro oHM NOTHOCTEIO BOHCHIBATUCH B 0BaJl KOT-
JI0BaHa nepeKkphiBasiuero ux sxuiuina Ne49. Io Bceit BepoATHOCTH, Ha BCKPHITO# IUIOIAAH YKa3aHHOTO
JKWIHILA MBI HODKHBI HMETh B BHIY TaloKe CNEAHB! €lle OMHOro MOJHOCTbIO YHHYTOXKEHHOTO AMHOTO
xwinia. B ero 1o AHa BEIYMINEHHOM KOTJIOBaHe pacnojyaranca o4ar Nel2 — neHTpaiibHbIH B XKHIOM
orceke xommekca Ne3 (puc. IIp.1.9). K TakoMy 3akiioueHHMIO Hac MOABOAUT 3aMETHOE yrinyOieHHe,
B KOTOpPOM H ObL1a cocpenoToucHa obunbHas Genas 30/1a ouara, paBHO Kak U IOACTHIAIOLHIA 3011y Mpo-
Kasn MarepuxoBo#t rmuusl (cnoi C).

Pannue xuinILa pacrnonaranuck BOKpYr NPeANnoaaraeMoro, Ho He COXpaHHBILETOCH EHTPallb-
Horo xxuauia (puc. I1p.1.9). Ilono6Hoe nx pacnonoxxeHUe U CONMPAKEHHOCTh C KOHTYPaMH ITO3HETO
KPYITHOTO KOT/I0BaHa Ne49 mpakTH4ecKH NOJHOCTHIO NOBTOPSET MMKPOTONOTpa(HI0 paHHHUX JKUIHIL
B komiiekce Nel [Kapranei 11, c. 27, puc. 2.1] .

Huxe MbI mpezcTaBnseM KpaTkue NapaMeTpU4ecKHe XapaKTEPUCTUKH BCEX JCBATH PaHHHX XKH-
ami, u3beras nMoapoGHBIX JaHHBIX O HalICHHBIX B HHX apX€OJOrMYECKHUX MaTepHaliaX: CyMMapHbIE
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MEeTPOB Haj ypoBHEM MOpHA

N-1 .
AaMbl-mpaHweu Na134 =
(npoxod k waxme)
ek 2938 Mon xunuwa Ne48 ! kB. 3938
IMonbi xunuwa Ne58

kB. 3939

k8. 3940 = KkB. 3940
S-1 S-2

29 9 2109 2090 209, 210, 217, 213,

Puc. ITp.1.10. Cxema crpaturpaduuecKkux pa3pe3oB LHEHTPANbHONH 4acTH packona 6 mo mauauAM N-1 — S-1
u N-2 - S-2 (cm. puc. I1p.1.9)
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Puc. IIp.1.11. CxeMa crpaturpadMyecKux pa3pe3oB LIEHTPANLHON YacTH packona 6 no nuHMIM W-2 — E-2
u W-1 — E-1 (cM. puc. I1p.1.9)
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Puc. IIp.1.12. /IHO KOTNOBaHOB XUJIHIL
Ne50 (4) u Ne51 (B)

CBEJEHMA O KOIMYECTBE MOCIECAHUX
npeacrasiaeHbl B Tabnauue IIp.1.1,
a TMITBI KEPAMMKH ¥ KAMEHHBIX U3/IENHH
JAaHBbI B COOTBETCTBYIOLMX IJ1aBaXx.

Kunuwe Ne50 (puc. p.1.9;
IIp.11; I1p.1.12: A). Ero ceepHas yacthb
pacmoioXeHa B pacKonaHHOM KB. 3839;
I0XKHasA — YXOAHMT B HepacKOMaHHBIH
kB. 3840. MakcuManeHBIE pa3Mephl
HCCIeAOBaHHOM yacTu 3,0%x1,5 M.
CnepoBatrensrHo, obuias mioimanb
He MOXeT ObITh MeHee 4,5-5,0 kB.M.
ITnockuii mon oGHapyxeH Ha ryOuHe
2,05-2,10 M OT IHEBHO# MOBEPXHOCTH.
JXKnnuie nepeKkpsITo MonaMM HKHIHILA
Ned49 u 06BaIOBKOI KOTIIOBaHa MOCHE-
Hero. B cBoio ouepenp, wununie NoSO
4acCTHYHO MepeKphiBaio Nojibl 6onee
panHero xwinia Ne51.

Kunuwe Ne51 (puc. IlIp.1.9;
IIp.1.11; IIp.1.12: B). PacnonoxeHo
B TOM ke KB. 3839 ¢ BEepOsATHBIM 3aX0-
J0oM B KB. 3840 u cBoe# Manoit 4acTbi0
B KB. 3939. IlepekphrITO MOIaMH HHITHIL
NeNe50 u 49. Pazmeps! packonanHoit yactu: 2,20%1,0 M. [Tockonbsky BCKpbITa IMIIb HEONPEACIECHHAA
4acTh COXpPaHMBILIErocsA mona, cyauts 06 obwei miomany xuania Ne51 sarpynuurensHo. JIHO KOT-
noBaHa 3apuKkcHpoBaHo Ha rybuHe 2,10-2,15 M OoT AHEBHOH MOBEPXHOCTH.

HKunuwe No52 (puc. I1p.1.9; I1p.1.13). Pacnonoxeno B kB. 4040. Xapakrepusyercs oBaJbHOH
¢dopMoit ¢ MaKCUMaNIBHBIMU pa3mepaMu 2,5% 1,75 M npu o61eit wromann okono 4 kB.M. OTMEUYEHBI ABa
YPOBHS CJIErka BOTHYTBIX K LIEHTPANbHON YacTH MOJIOB; pa3HULA B UX ypoBHAX pocturaer 10-20 cm. [JHo
KOTJIOBaHa 3aMKCHpOBaHO Ha rny6une 1,75-1,90 M. [lo ANMHHBIM CTEHKaM KOTIOBaHA OTMEYEHHI Ye-
ThIpE CTONIOOBBIX SMKM AHAaMETPOM OT 15 110 25 cM. OCHOBHOE KOTMYECTBO HaXOOK CBA3AHO C BEPXHHM
ropu3oHToM xuiHina (puc. I1p.1.13: A). Cpeau HUX BBIAENAIOTCA JieXKallas Ha CKOIUICHUH pyAbl pyAo-
Tepka, 00yIJIeHHBIH pparMeHT AepeBAHHOM ru1axu JuIHHOM 60 cM M [Ba pa3Baia KEPAMHYECKHX COCYIOB.
HuxHuit TOpH30HT NPAaKTHYECKH JIKIIEH apxeojornueckoro Marepuana (puc. [Ip.1.13: B). XXumue
No52 mepekprITO MOJIAaMH KHJIOT0 oTceka koMmiuiekca Ne3 (xunuiie Ne49), a Taxxe KpaeMm BOCTOYHOI
00BaJIOBKH €ro KOTJIOBaHa.

Kunuwe Ne53 (puc. I1p.1.9; TIp.1.11). Pacnonoxeno B kB. 4039 u xB. 4040. Xapakrepusyercs
«6060BHAHOI» HOPMOIE ¢ MakCHMaNbHBIMU pasMepaMu 1,95%1,50 M 1 o61wei mIomaabio 0KoIO 3 KB.M.
Cnerka BOTHYTHIH non 3aMedyeH Ha ryouHe 1,65-1,80 M ot aueBHo# nosepxHocTH. Camo obHTamuiLe
HEepEKPHITO MoaaMu KUIMILa Ne 49, a B ceBep0-BOCTOYHOH YaCTH TAKOKE M NOJAMH MaJIOTO AMHOTO XKH-
maia Ne 56 (daser A).

Kunuwe Ne54 (puc. I1p.1.9; Ip. 1.10). Pacnonoxero B kB. 3939 u k8. 4039. Ero dopma 6nu3ka
TpareLHeBHIHON; MAKCHMalIbHBIE pasMepbl 2,5% 1,50 M; oburas momags 6nu3ka 3,5 k.M. Beinenstorcs
JIBa YPOBHS CJIETKa BOTHYTBIX B LIEHTPAJIBHOM YaCTH MOJOB; pa3HULIA B YPOBHAX NPHMEPHO PaBHAETCA
oT 5 10 9 cM. OCHOBHOE KOJTMHECTBO HaXOAOK CBA32HO C BEPXHUM OJIOM XXMIIHIIA. J[HO KOTJIOBaHA 3a(pUK-
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Puc. IIp.1.13, [THo xotoBaHa xwunuma NeS2;
A — BepxHUHt mOn ¢ MaTepUanaMH Ha HeM;
B — ayxHu#t non xuyma

cHpOBaHo Ha ypoBHe 1,85-2,0 M. [Iepexpsito
moaMH xuaunia Ne 49,

HKunuwe M55 (puc. IIp.1.9;
IIp.1.14). PacnonoxeHo B kB. 3939.
OTauyaeTrcs HenpaBHIbHON OBaJdbHOM
tbopMoit, BEITAHYTOH Cc ceBepa Ha IOT,
C MakCHMMaJbHBIMHM pa3MepaMu 2,6%1,5 M
npu obuweit miomany 6nuskoi 3,5 kB.M.
Ha nnockom nony xornioBaHa, 3apHKCHpO-
BaHHOM Ha ry6uHe 1,90 M oT AHeBHoI
NOBEPXHOCTH, 0OHapyeHbl Gonbumiue
cKomaeHUA KaMHeit. PacnonoxeHue
necyaHMKOBBIX 010KOB, 0cOGEHHO B ce-
BEpO-3aMaJHON 4acTH, MO3BOJAET Npen-
HOJIOXKUTh UX HaMEpPEHHYIO BBIKJIAIKy
Baoab 6opra xuauma (puc. Ilp.1.14).
ITo ro%kHOMY M BOCTOYHOMY Kpasim KOTJIO-
BaHa OTME€HYEHBI cleAnl (AMKH) OT KpyI-
HBIX cTon60oB auaMerpoM o 30-35 cm.
H3 Haxomok ocobeHHO nmpHUMeyaTenb-
Hbl TpH Mojota (puc. 6.5), HallAeHHBIX
B IOXKHOH 4acTH XHIMIIA. DTOT KOTJIOBaH,
KaK M BCce MpOYHE, MEPEKPBIT MOJIaMHU HKH-
suima Ne49.

HKunuwe M58 (puc. I1p.1.9; I1p.1.10). PacmonoxeHo Ha CThIKe YeThipex kBaaparos 3838, 3839,
3938 u 3939. Xapaxrepusyerca 6060BuaHoi GopMoii c MaKCMMallbHBIMM pasMepaMu 1,65%1,15 M mpu
ob1ueit wiomaau oxono 1,5 kB.M. OTMeUeHb! OBa YPOBHA C1a60 BHIPAXKEHHBIX MONOB, Pa3THYAOLIMXCA
no Beicote Ha 5—7 cM (puc. [Ip.1.10). MakcumanbHas ry6uHa sxunnma 1,60-1,70 M oT AHEeBHOI 1o-
BepxHoCTH. [TepexpriTo monamu xunuma Ne 49 B kpaiitHeM ceBepo-3arafHOM YTy NOCIERHEro.

Kunuwe Ne60—-ycnosnoe(puc.I1p.1.9;
Ilp.1.11). PacnonoxeHo B xB. 3939. 3T0
camoe He0OoMbIIoe XHUIHILE M3 BCKPHITHIX
B packomne 6. FiMeer okpyrio-nogkBaapar-
Hy1o ¢opMmy; pasmepsl 1,05x1,10 M; mno-
mans He G6onee 1 kB. M. IMeer nnockoe aHo
€ O4eHb cIabbIMH cllefaMH IONa-yTONTaH-
HOCTH Ha rmybuHe 1,60-1,65 M ot gHeBHOIA
NOBEPXHOCTH. BHYTpPH KOT/IOBaHa OTMEYEHBI
TpHu HebonblKX AMKH (okono 10 cM B oua-
MeTpe) OT cToN6MKOB. UeTKo nepeKphITo Mo-
JoM xuiauia Ne49 u yyactkom 06BanoBkH
MeXxy Ha3BaHHBIM, a TaKxke Ne48.

Puc. IIp.1.14. JHo xotnoBaHa xuanma NeS5
C KaMEHHOM KI1aaKoi

36-70l
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Puc. IIp.1.15. Pacnonoxenue caenos Manbix xunuw cy6gassl B-2 Ha hoHe KOHTYPOB KoMrisiekca Ne3

MNp 1.4. Cy6casa B-2

Cy6¢a3a B-2 3HameHOBaa rubenb 60nbIIMX KOMILIEKCOB, YTO MBI HEOXHOKPATHO OTMEYAITH BhILLE.
Packonxu 2002 roga mooTBEpANIIN 3TO Hallle paHHee 3aKnodeHue. B npenenax komiuiexca Ne3 u komio-
BaHOB >xwinil Ne49 1 48 orMeyeHb! cnensbl Tpex HeGonbnx obuTanuil naHHo# cy6dasel. [{Ba sxumnia
(NeNe57 u 59) npope3ainn nonsl 6oiee paHHUX COOPYXKEHMI, a HAIJIACTOBaHUA CaMOT0 KPYITHOI'O H3 HUX
¥ 6oraroro Haxogkamu (Ne45) nepexpbiBao LEHTPalbHYIO HacTh XKUnHIa Ned9 BMecTe ¢ 30TUCTBIMH

JIHH3aMH oyara Nel2.

AKunuwe Ne 45 (puc. I1p.1.10;
IMp.1.11; IIp.1.15). Pacnonoxeno
B TPEX PacKONaHHBIX KBajgpaTax
3839, 3939 1 3940, a Taxke He6OJIB-
10# CBOEH 4acThIO B OCTABLIEMCHA
HeHcclienoBaHHBIM KB. 3840. Cnoeit
OCHOBHO# IJIOIIAABI0 TOKPBIBAJIO
ouar 12 (B kB. 3940) M y4acTKHu
xnnuma Ne 49. TpaHuisl KuIMIa
Ne 45 nocTaTtouHO HeonpeaeaeHHBI
M paclibIBYaThl: MO BCEH BEpOAT-

Puec. I1p.1.16. JIHo xoTnOBaHa KUIHILA
Ne57 (ceBepHas monoBHHA)
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Puc. I1p.1.17. [THo xotnoBaHa xwwiniia Ne59 (ceBepHas mo-
JIOBHHA)

HOCTH, OHO XapaKTepu30BaJa0Ch OTKPHITBIM THIIOM,
Tl YeTKO BhlpaXkeHHble 6opTa oTCYTCTBOBAIH. B 3a-
(bHUKCHPOBaHHOM YacTH KHIHKILE UMeeT HopMy oBasa
C MaKCHMAaJIbHEIMH pa3MepaMH okouto 4,5%2,7 M. MoxHo
NPEITIONOXHUTh, YTO €TI0 IUIOIIAAb COCTABIAIA HE MEHee
10 xB. M. [IpocnexusaeTcs He MEHEe OBYX YPOBHEH 10-
108 Ha riry6uHe 1,40—-1,55 M oT AHEBHOM TOBEPXHOCTH.
I'panHuuBl MONOB Takxe paciuibiBYaTHl. KynbTypHbIit
CJIOi ero 3amo/IHeHHA MpPEeACTaBIeH B OCHOBHOM «IIe-
cTponseToM» (cioit 3), CONepKaBIIMM 3HAYUTENBHOE
4HCJI0 apXxeolornuyeckux Marepuanos (tabm. IIp.1.1).
KpaiiHe Ba)kHO OTMETHTB, YTO 60JIBILIAN YACTh HKIINLIA
Ne 45 6b1a HAMEPEHHO 3aCHINIAHA CYIIMHKOM, COAEp-
MAaBIUMM O4YEeHb Majoe 4uciao Haxonok (puc. I1p.1.10
u 1.11; cnoit 1). 3ackinb HaJ OCTaTKaMH KIIKILA HMeEIa
BHJ XO/IMa, 4TO MOATBEPXKAaeT Goee paHHEe BPEMS €ro
3aCBINKM 110 OTHOLIEHHMIO K 3aMOJHEHHIO BCETro COXpa-
HHBLLIErocA KoT/IoBaHa ObIBILIEro koMIutekca Ne 3.

He Brionne onpenenexHas no gopMe KOHCTPYK-
Lus kunuma Ne 45 B HEKOTOPO#H CTeNEeHH HallOMUHAET
xuaume Ne26, nepexpsiBaBlliee PYyAHbIH OBOpP KOM-
rutekca Ne 1 u Taoke oTHocuBlueecsa K cy6dase B-2 (Kaprans 11, c. 112-114). ITocneanee o6BaoBKo#
OKOHTYPMBAJIOCh JIHLIB C I0Ta, B TO BpEMA KaK €ro ceBepHas MOJOBHHA YETKUX IPaHel He uMena.

Kunuwe N 57 (puc. IIp.1.11; Ilp.1.15; IIp.1.16). PacnonoxkeHo B kBagparax 3938 u 3939.
Xapakrepu3yetcs oBaTbHOH (POpPMO# ¢ MaKCUMATTBHEIMU pa3mepamu 2,70%1,30 M npn obLueii mwiomma-
au okoiso 3,4 kB.M. ITon xopeiToOGpa3HkIi; MPH 3TOM JIOOGOMEITHO, YTO JHO CaMOro KOTIOBaHa MOA
3TO JKHJIKILE OBIIO 3aCHINMAHO CYIJIMHKOM H MO3TOMY IOJ OKa3aJics Bhilue Hero Ha 15-20 cm. I'my6una
nona 1,7-1,8 M; ryOuHa KOTIOBaHa OKOJIO 2 M OT ZHEBHOM noBepXHOocTH. KoT/IOBaH 3TOr0 no3aHero
XHIMIIA npope3an mon xuanima Ne 49, a Takxke ceBepHYI0 06BaJIOBKY NOCIEAHETO.

Kunuwe Ne 59 (puc. I1p.1.15; I1p.1.17). Pacnonokeno B ocHOBHOM B KB. 4038, 3axons cBOUM
I0%CHBIM KOHLIOM B KB. 4039, XapakTepH3yeTcs 0BaabHO-MOANPAMOYTOIbHOK HopMOi C MAaKCHMATIb-
HbIMH pa3Mepamu 1,50x1,20 M npu o6uieit naouaau oxono 1,3 k.M. C1a6oBorHyTeiii mon 3aduk-
CHpOBaH Ha rry6uHe npuMepHo 1,5-1,55 M ot KHeBHOM MoBepxHOCTH. Ero KoTnosaH npope3an non
xunuma Ne 48 u, BO3MOXKHO, I0KHYIO 00BaJIOBKY NMOCIEAHEro, FpPaHUYaILYyIO C XKUIHeM Ne49,

K nanHoil cy6¢a3e oTHOCHTCA TaKke OBaIbHOM PopMel Ama M137, oTMeueHHas B KBaapare
3940 u 3axonsias BocTOYHBIM kpaeM B kBagpar 4040 (puc. IIp.1.15). AAMa npope3ana nosx xunu-
ma Ne49 (puc. Ilp.1.9) u ee n1HO onmyckanock A0 AByX METPOB IIyGHHEBI OT AHEBHOI MOBEPXHOCTH.
Ee makcumanbsHele pa3mepst: 0,9 Ha 0,6 M. OTiIn4aercs CpaBHHTENBHO BRICOKOH HaCHILIEHHOCTBIO
HaxogakamHu (ta6n. IIp.1.1).

Mp 1.5. Cy6¢pasa B-3
HHukakux CTOXHBIX COOPYXKEHHI THIA JKHIHMIL MIH XOTA OBl IM B NepeMEILEHHBIX U BECbMa
GoraTelx HaX0JKaMH MYCOPHBIX Cl10AX cy6¢a3sl B-3 He oGHapyxeHO. AHaIH3 HalIacTOBaHMIi 3TOro
BPEMEHH MOKA3BIBAET, YTO B PaHHLAX JaHHOTO YYacTKa Ha 3aKJIF0YUTEILHOM dTane GyHKLHOHHPOBa-
HMS MOCENKA N03NHE6POH30BOr0 BPEMEHH — PABHO KaK M B IIpeJeax epBOro packona — abopureHsl
TaK)Ke MPOBOJHIN BEChMA TIIATE/IBHOE BRIpaBHHBAaHHE MOBEPXHOCTH MOKHIAEMOr0o HMH CEIHINa.

36*
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Manbie cepun apxeonorn4yeckmx marepuanos ¢ flopHoro

Ha nocenenuu I'opHElit HMEIOTCA eqMHUYHBIE WK MaJlble CEPHH M3/eNHUii, KOTOphIe Kak Obl Bbina-
JIal0T M3 OCHOBHOT'O MacCHBa MaTepHaJioB, PACCMOTPEHHOI0 B COOTBETCTBYIOLIMX IIaBaX JaHHOW KHHIH.
Jls nosHOTH! MHGOPMaLHK O BEIIEBOM MHUpPE FOpHAKOB M MeTasutypro Kapranos nosanero 6poH30Boro
BeKa [PHBEIEM HHKE KPaTKyo MOP(OoIorudeckyio H GyHKIMOHANIbHYIO XapaKTEPUCTHKY 3THUX H3LENH.
IIpn 3TOM cienyeT OoroBOPHThCA, 4TO (GYHKLUHKOHANbHAA NPHHAMIEKHOCTh OPYAHA OCHOBBIBaeTCA Ha
BU3YyaJIbHBIX HabmoneHuax.

Haxoneunuxu cmpen (2 3x3.; puc. Ilp.2.1: 4-5) nporcxoasaT u3 3aceinu komruiekca Nel
(cy6da3za B-3). Ob6a sx3emiuisipa — 6e3 yepelika, CO CBOOYATHIM 11€pOM (HECKOJIBKO aCHMMETPHUYHBIM
y 66np1uero) ¢ mpAMBIM M c1abo BHITHYTHIM OCHOBaHHeM; pa3Mepsl: 38,5x20x5 u 26x15,5%3,3 mm.
H3roroBneHsl U3 CBETIO-CEPOro M 6exeBO-ALIMYATOrO KPEMHA ABHO He MECTHOTO MPOMCXOXICHHS.
Pexxymuit kpait MEHbILIEr0 HAKOHEYHHKA 00paboTaH B TEXHHMKE NMUNBYATON PETYIIH.

HakoHeuHHKH 3TOro THIA XapakTepHbl B OCHOBHOM Ul paHHe# (pa3bl eBpasHMiCKMX KyIbTyp
no3aHero GpoH30BOro Beka — OT ra3koBckoil B [IpuGaiikanse 10 caMbIX 3amagHbIX MaMATHHKOB Ceii-
MHHCKO-Typ6HHCKOr0, abalneBcko-CHHTALITHHCKOTO H paHHecpyOHoro kpyra [UepHsix, Ky3sMuHbix 1989,
c. 234). Ilocenenue I'opHBI# MPHHALIEKHUT K YHCITy HEMHOIMX NMaMATHMKOB 6oJiee MO3AHHX KYIbTYp
cpyOHO-aHIPOHOBCKOTO MHPAa, B KOTOPEIX BCTPEYaloTCH OecuepeIikoBble HAKOHEYHHKH CTPE C PAMBIM
OCHOBaHHEM.

Cepus Mopdonoru4ecki HeBbIpasUTENbHBIX KDEMHEBBIX OPYAMi (5 3K3.) ¢ KPYrOBBIMH HITH H30-
JIMPOBAaHHBIMH CKOJIaMH M PETYIIBIO MOIJIA CTY)KUTh B KauecTBe Kpecan (koHcynsTauua A. H. CopokuHa).
JlBa U3 HUX HafAECHBI Ha MOJIaX MJIABMJIBHBIX ABOPOB KoMiuiekcoB NeNel-2 (cy6da3za B-1), octans-
HBI€ — B 3aCBIITH XKMJIOro oTceka koMruiekca Nel (cy6dasa B-3). KpecanbHbie KpeMHH Ha MPOTAXKEHHH
JUIMTESIBHOTO MCTOPHYECKOTO BPEMEHH CIIYXKHIIH IUI BLICEYEHHS OTHA, U, IO BCeH BUAMMOCTH, OTHHBO
M TPYT — HapAAy C TOPHOMPOXOAYECKUMH HHCTPYMEHTAaMHU — BXOAMIM B TOT MUHUMAJIbHEIA M 004-
3aTeNIbHBIA HabOp OpyAMil ropHAKoB, 6e3 KOTOpPBIX TpyAHO OBIIO oboiiTHCh NIpH pabore B rTyOOKHX
NOA3EMHAIX BhIpaboTKax.

Cnenyromas cepus M3AeNHiA OTHECEHa K KaTeropHu nodeecox (14 ska.; puc. Ilp.2.1: 8-12).
XapakTepHOH IeTanbio 3THX OPYIAHMH ABNAETCA HATMYME NMPOTOYHHBI [UIA MEPEBA3N TOHKUM ILHYPKOM
win pemerkoM. Kpemienne ¢ moMoILbIo OTBEPCTHSA, BO3MOXKHO, TaKxKe MMPaKTUKOBAIOCh, €CIIH CYAHTh
10 CJIEXy OT CBEpJIHHLI Ha OAHOMN M3 CIaHLEBhIX nmoaBecok (ama Ne22, k. 5027), onHako MHEIX H 6o-
Jiee BrIpa3suTenbHRIX 06pa3uos B koekuuH I'opHoro Het. HuxHuMi# koHen nmoasecok 0OBIMHO CIOMaH.
BepxHsa yacTh (HaJ MPOTOYMHOMN) HANPOTHB, Hallle BCETO 3aKpyrleHa U criaxeHa. B peakux ciyvasax
NPOTOYMHA WIH NEPEXBAT NOAYEPKHBAIM €CTECTBEHHOE 3aBEpIIeHHE kKaMHA. Bce CTOpPOHBI U rpaHH opy-
IuH, Aaxke LETKM C MEIKMMH KpHCTa/UIaMH-Apy3aMH, ABJIAIOTCA CpaboTaHHBIMH M Mopolo Ao Onecka
3aJI0LIEHHBIMH.

Bénemas yacts noaeecok (8 3k3.), BuIrouas qBe SBHBIX 3aroToBky (pHc. I1p.2.1: 7), cnenann U3
C/IaHILIa WJIX MEpPTe/A Pa3InyHON LIBETOBOM raMMEl — YEPHOTO (4 3K3.), TEMHO-3€I€HOTO (2 3K3.), CBETIIO-
ceporo 1 cepo-60paoBoro ToHoB. [IepBoHa4aIbHO OHH PaCITIUIHBAINCDH, BEPOATHO, Ha MOAIPAMOYTOILHEIE
B CeYeHHH OpyckH, KoTOphIe B mpoiiecce 06paboTkM M UCNIONb30BaHMA NPHOOPETH OBaJbHOE CEYEHHE.
IIporounHa BeIpe3aHa WK HaMedeHa OOLIYHO Ha Hauboree BBITYKI0# MOBEPXHOCTH. Pa3mMepsl caHieBbIX
NoABECOK: ATHHa 3659, mupuHa 6,5-19, Tomuuxa 3,2-8,5 Mm.

ITaTe 06pa3LioB H3rOTOBJICHB! M3 6pPYCKOB KaMEHHOT0 IepeBa B OCHOBHOM ceporo LBeTa. [Ipu pac-
KaJILIBAHHH UM [IPHAaBaJIOCh NOAKBAaAPATHOE CEYEHHE, ¥, B OTIMYHE OT MEPTe/IA, OHM JIy4llle COXPaHHIIH
m3HavanbHylo dopMy. Ha 5THX moaBeckax npoTounHa cAenaHa, Kak MpaBuiIo, ¢ Tpex cTopoH. Eume onux
npeamer (puc. [1p.2.1: /2) BuNoNHEH U3 rajleYyHUKOBOH OKaTaHHOM TUINTKM H COXPaHWJI €CTECTBEHHYIO
¢dopMmy. KpyroBoit nepexsar npuaan 3ay>KeHHOMY KOHLY IUIMTKM QajUIH4YeCKOe 3aBEpIICHHE.
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Puc. I1p.2.1. Bych (/-3), HakoHeuHHKH cTpen (4—6), ¢pparMeHT npacauua (6), noasecku (§—12) M 3arotToska
noaBecky (7)

1 — 5028, xomnn. 1; 2 — 5432, xomnn. 2; 3 —4727; 4 — 4527, 5 — 5329; 6 — 4929, 7 — 5431, xommut. 2; 8 — 4727,
9—4728; 10— 4626, 1] — 5026; /2 — 4827, xomnn. 1; cunukar (/-2), kameHs (3-3, 7-12), rnuua (6)

12

Bonpuras yacte mogBecok (9 3k3.) HaitneHa B 3aChINM KOTI0BaHOB KOMILIEKCOB NeNel-2 (cybda-
3a B-3). Yersipe o6pa3ia cBs3ansl ¢ cyOdazoi B-1: 3aroToBKH NPOUCXOAAT U3 KoMIuiekca Ne2 (mosst),
a noxaBeckH HaineHsl B aiMe Ne2 u nnaBuibHOM ABope koMmiuiekca Nel. Eme oauH 3K3eMIULAp OTHECEH
K cybdase B-2 (xs. 5026).

INoaBeckH ¢ OTBEPCTHEM HJIM NPOTOYMHOM AJA KpeMnIeHHs ABNAIOTCA OZHUM U3 0043aTe/IbHBIX
aTpubyToB norpebanbHoil 0OpAAHOCTH B KyJIbTypaX paHHero jxenesHoro Beka CesepHoii EBpasun
[KpynHoB 1960, Tabn. 12: 6-7; 39: 5-6; 66: 1-2; I'pazHos 1961; Xannkos 1977, c. 158]. B amoxy
no3aHei GpoH3bl HAXOAKH JaHHBIX OPYAHMil CBA3aHbI, IPEXIE BCEro, C NOCENECHYECKUMH IPEBHOCTA-
mu. O6pamiaer Ha ce64 BHUMaHHe, YTO OCHOBHas Macca 3THX MAMATHHUKOB, Kak M cexnnuie IopHsIi,
B TOH MIM MHOW CTENEHM CBfi3aHa co cepoil ropHO-MeTanTyprayeckoro 1 MerannoobpabaTeiBaro-
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mero npoussoncts [Kpusnosa-I'pakosa 1948, puc. 44: /; Uepunkos 1960, Tabn. 27: 1; 47: 12-13;
Maprynan u ap. 1966, Ta6n. 33: 13; EBnokumoB 1982, puc. 4: 4; IToremkuna 1985, puc. 18: 6; 34: 7;
3nanoBuy, KopoOxosa 1988, puc. 3: 1,3; bepesanckas 1990, puc. 20: /; Tkaues 2002, puc. 9: 9, 18;
22:24-25;,32: 12, 68: 3; u op.].

Camas MHOTOYHCIIEHHas 3]ech cepus npeacranieHa abpazusamu (29 3x3.). ITO NOAKBAAPATHEIE
(10 3k3.) win nognpsmMoyronsHbie (19 5K3.) B cedeHUN OPYCKH, Yall[e BCETO C BRILIEPOICHHBIMY TOPLIAMH.
"He nckimoyeHo, 4To Kakas-To 4acTh U3 HHX, B YaCTHOCTH CO CJieJaMM NIOIIepeyHOTo MpoMIa U cpaboTaH-
HOCTH, fIBNIETCA 3arOTOBKaMH MM 06JIOMKaMH OCeJIKOB-ITOABECOK, HO OTCYTCTBHE IIPOTOYHH M Iepe-
XBaToB He MO3BOJIET C YBEPEHHOCTHIO OTHECTH MX K JaHHO# kaTeropun. JlnuHa abpa3suBOB BapbHpyeT
B npenenax 26—152 Mm, wnpuHa ot 5 10 42 MM, TonuuHa 5-16 MM, Cyas 1o THHEAHBIM NOKa3aTeAM,
MX MOXKHO pa3fesuTh Ha KopoTkue (27-35 Mm), cpennne (44—75 mm) u anuHHbIE (96—152 MM). B ocHOB-
HOM OHM M3rOTOBJIEHBI U3 KAMEHHOTO JepeBa (24 5K3.), pexe — U3 Meprens (4 9k3.) M necyaHuka (1 7k3.).
Heo6xomuMo OTMETHTh, YTO OPYCKH UMEIOT pa3HYIO CTENeHb H3HOMEHHOCTH. Y GOJNBIINHCTBA U3 HUX
BCE NIOBEPXHOCTH 3JIOLIECHBI ¥ 3aIMIa)keHbl 0 3epKaJIbHOTO Onecka.

Opyaua U3 Meprens M NECYaHHKAa HalIEeHb! TONBKO B OTIOXKEHHAX cy6da3nl B-3. Opynus us
KaMEHHOIO JiepeBa pachpelensioTcs Mo CTpaTUrpa¢uYeCKUM ropH3OHTaM CIeQyIoLMM obpasoM: aBa
9K3IEMILIAPA OTHOCATCA K ase A, necath — k cybdase B-1 u ceMb — k cybdase B-3.

KaMennble abpa3uBHble OpyCKM M IUIMTKH NMPHHAUIEKAT K TOH KaTeropuu opyauil, KoTopble
BCTPEYAIOTCA NPH packomnkax 60IbIIHHCTBA [oceneHuit mo3aHero 6poH3oBoro Beka CeepHo# Eppa3un.
BepoaTHee Bcero, OHM HCIIOJNB30BAJIMUCh VIS 3aTOYKH JIE3BHA METa/NIMUECKHX OPYAHMH M OpYKHA.
Kak u B cmy4ae ¢ nmoaBeckaMu, HabGmomaercs MX 3aMeTHO OOnbIlas KOHLIEHTPALMA Ha MaMATHUKaX
C IBHO BhIpa)XX€HHOM crneuuann3anueii B cpepe ropHo-MeTaLTypru4eckoro 1 Merauioobpabarsipato-
mero npou3soactB [Kpusuosa-I'pakoba 1948, puc. 65; Maprynas u ap. 1966, Tabn. 33: /-12; Mapry-
naH 1979, puc. 121: 17-30; INoremkuHa 1985, puc. 34: 11-12; 40: 3-5; 41: 1-3; bepe3anckas 1990,
tabn. 20: 2-8; KageipGaes, Kypmaukynos 1992, puc. 120-121; Ipaxun 1996, puc. 57; Tkaues 2002,
puc. 13: 19-20; u np.].

Ha nocenennn TopHBIf B KayecTBe abpa3MBOB MCMONB30BANHCH TakKe 6pakoBaHHBIE WIH BBHI-
IeaIne U3 ynoTrpeOneHus NecYaHHKOBbIE M ClIaHLEBbIE JIUTEfHBIE POPMBI, KYCKHM NECYaHHKa U PYIH,
(parMeHThI KEpaMHKH, a TaK)Xe HEKOTOpble KAMEHHbIE OPYAMA YIapHOro AeHCTBHA (CM. IaBy 6).

BecbMa MatouHcIeHHO# cepueil npeacTaBneHsl npacauya (6 3k3.). [1ATs U3 HUX IMHAHBIE: JIEII-
HbIe UWIMHAPHUYECKOit popMaI (3 9K3.) H IUTOCKHMe, CAENaHHbIE H3 YepenKoB nocyasl (2 3k3.). Jlocraro4Ho
HaJIe)KHO BOCCTAHABJIMBAIOTCA pa3Meph! OAHOTO U3 MIIHHApHYeCKUX npacauu (puc. I1p.2.1: 6) u ogxoro
U3 IUTOCKHX KepaMH4ecKuX (auametp orepctua 7 Mm). Ta u apyras ¢popMEl JOCTaTOHHO IIHPOKO pac-
MPOCTPAHEHB! B KYJIBTYpax 103JHero 6poH30BOro Beka, B TOM YHCIIE H B cpyOHOil. B 3TOM oTHOIIEHIH
HaxoakH U3 [OpHOro He ABNAIOTCA YEM-TO UCKITIOYHTENbHEIM. [TIHHAHBIE NPACANLA, 32 HCKITIOUEHHEM
9K3eMILLApa, npoucxoasaiiero u3 xuiuma Ne20 ¢assl A [Kapransi I, c. 37], HalineHsl B 3aCBIITN KOM-
wiekca Nel (cy6¢asa B-3). O6momox kaMeHHOTO npsciauna 3 c6opos 1993 r., BO3MOXKHO, MPHHAUTIEKHUT
K CoBeplUeHHO HHO# 3noxe — XVIII-XIX Bs.

K uncny ¢pyHKUHMOHANbHO HeoNpede/eHHbIX OpYAHH OTHECEHH TPH (parMeHTa KepaMHKH
C 3aTOYEHHBIM — KOCBIM H OKPYIVIBIM — CPabOTaHHBIM KpaeM, KOTOphIE MOITIH MCIIOJIb30BaThCA B Ka-
4eCTBe CKpebKoe WiV Aowun. B 1enoM xe KoIeKuMs KepaMHYeCKHX OpYAUH BTOPHYHOIO HCIOJb-
3oBaHuA B ['opHOM KkpaiiHe Mana. Ha MoconoBckoM moceneHnH, HanmpuMep, c4eT X WAET Ha COTHH
[[paxun 1996, c. 95, puc. 59-60]. BoamoxHO, CkpeOGkoM ABIAIACH U HCKOIaeMas pakoBUHa Bivalvia
(xB. 5126) c xapakTepHBIMH cliefaMHU N3HOCA. Bce 3TH opyans NPOUCXOAAT U3 3aCHITH KOMILJIEK-
coB NeNe3 u 1 cy6¢a3ssr B-3.

[TpuMeyaTenbHBEIMH CPEOH MPOYHUX H3NEITHI ABIAIOTCA TaK Ha3bIBAEMBIE «NACMOEble» — UITH Ke
TOYHEE — Kamenusie 6ycet (puc. I1p.2.1: 1-3). [1o pazMepaM OHM JENATCA Ha JBE IPYIIILI — KPYIHBIE
(3 3x3.) n Menkue (47 3k3.). [lepseie — okpyrbie B mIane (auametp ot 8,5 no 11,5 MM) M oBanbHO-
yceueHHbIe B ceueHUH (BbIcoTa OT 6,5 1o 8 MM); auamerp orBepctus 1,7-2,5 mm. CnaHueas 6ycuHa
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YEepHOTO L[BETa MPOUCXOAUT M3 koMmiaekca Ne2 (puc. IIp.2.1: 3). Ise opyrue — cBeTI0-CEpOro
LBeTa — HafigeHs! B IUTeiiHOM aABope koMmiaekca Nel (puc. I1p.2.1: 2) u B ero 3acheinm.

Bce menkue 6ycnl (puc. I1p.2.1: /) ABIAOTCA OKPYIIIBIMH B IUIaHE, HO C pa3auyHoO# ¢popMoit
CEYECHHUA — I'PYILUEBUIHOM, IIECTHIPAHHON, TOANPAMOYTOJIBHON H OBAJIBHOM, IPHYEM [IBE NMOCHEAHUX
npeobnagator. InameTp MX BapbHUpyeT OoT 3 10 5 MM, quametp orsepctia — ot 0,5 g0 1,5 mm, BricO-
ta — ot 1,7 5o 4,5 MM. OT KpynHEIX MacTOBBIX OyCHH MENKHE OTINYAIOTCA TEMHO-Cepoil r1a3ypo-
BaHHOM ITOBEPXHOCTHIO, MOPOI CO CBHHIIOBBIM OTIHBOM, OJJHAKO Y 3K3EMILIAPOB C pa3pyLIEHHBIM
MOBEPXHOCTHBIM CJIOEM BHYTDH BCKPBIBAa€TCH CBETJIO-cepas $aKkTypa CHIMKATHOM Macchl. Menkue
6ychl NpOMCXOAAT M3 BEPXHEro ropu30HTa MOJIOB LIEHTPANbHON YaCTH XHJIOTO OTCEKa KOMILIEKCa
Nel. BeposTHee Bcero, OHM ABIAIOTCA YacThlO OAHOM HM3KM Oyc, BEPOATHO, YTEPAHHOK BO BpeMs
noxkapa, B pe3yJbTaTe KOTOPOro NMPOMN30LUIO Pa3pyLIeHHE 3TOTr0 KOMILIEKCa.

TakuMm o0pa3oM, GonsIMHCTBO Gyc cBA3aHO ¢ cyOdasoii B-1 u Tonsko ogHa — ¢ cybdasoit B-3.
Crnenyer OTMETHTB, YTO Ha IOCEJIEHUAX cpyOHO#H o6muocTH Bonro-Ypaiss 6ycel — M KpYIHLIE, ¥ MEN-
KHe — HaxoAT KpaiiHe peaxo [O6binenHoB, O6b1aeHHOBa 1992, puc. 17: 13; O61neHHOB, op6yHOB U Ap.
2001, puc. 24: 6], v T'opHBIit B 3TOM OTHOLLIEHUHU — UCKITIOUEHHE. ByChl, OnHAKO, ABIAKOTCA OOBIYHEIMHU
B MOTHUIIbHUKAX TO# noprl [[TaMATHHKYN cpyOHO# KyABTYpHI... 1993, Tabn. 1: 8,2: 18,3: 15,6: 10,7: 5,
9:17,10: 24,15: 41, 18: 22-23,22: 15, 23: 37,39, 24: 1, 2, 4,25: 40, 26: 29; Cemenona 2000, puc.
24: 10, 25: 6; Kysneuos, Mouanos 2003, ta6n. 2].

Kpome Toro BcTpeueHs! pasHooGpa3Hble M HeollpeneaeHHbIe 10 cBoeit PyHKUMH peaMeThl 3
KaMH4, [TIMHBI, a TAaKKe N3 OpraHnuyecKHX MaTepHaoB. B uncie nepsuix — gpuzypka é éude yceuenrnozo
KOHYycq W3 MallaxyTa M3 3aChINM XKWIOro oTceKa koMiuiekca Nel cy6dasel B-3; «pumkun-kpyanawxu
M3 a3ypHTa ¥ MaJlaXHTa U3 IUNIaBUIBHBIX JBOpOB KoMriiekcoB NeNel u 2 cy6dassl B-1 u aBe nogo6HbIX
e U3 MepreJs U3 3achny xoMiuiekca Ne2 cy6daser B-3. B xomnexunn ['opHoro nmeeTcs Takixe HeMalo
MHHHUATIOpHBIX rajlek M IUNIMTOK W3 TBEPABIX NOPOA KaMHA, AOCTAaBICHHEIX Ha MOCEJIEHHE 33 MHOTHE
JECATKH KHJIOMETPOB HapsALy ¢ KPYIHBRIMHU ranbKaMy, IpeOHa3HAYaBIIMMKUCA AJI TOPHO-METAJIIYp-
IMYECKUX M Ky3HedHbIX opyanii. OOpaiaeT Ha ce6a BHUMaHKe 2BUHAKAR NOOEIKA CO CKBO3HBIM OT-
BEPCTHEM H, K COXXAJICHHIO, CIOMaHHBIMH KOHIIaMM U3 3achiny kommiekca Ne3 cy6dasnt B-3. Brionne
BO3MOXXHO, 3TO OblTa HEKas PHUIypKa MM HIpyIIKa.

H3obnnue MenHsIx MUHepasloB B o6bekTax H cioe ['opHOro o6ycnoBHIO KOHCEPBALIMIO M CO-
XPaHHOCTh HEKOTOPhIX NPEAMETOB M3 OpraHM4YecKUX MatepHanoB. Oco6eHHO IpYMeYaTeIbHa B 3TOM
OTHOLIEHUH XepTBeHHas AMa Ne30 ¢a3wl 4, B 3aMOMTHEHNH KOTOPOit 06Hapy X eHhl MHOTOYMCIIEHHbBIE
NONOCKU MOHKOU Kodcu ¥ GparMeHT cBA3aHHOW y3noM éepesxu [Kapransl II, c. 67]. Ilonocka
KOKH C ITpOpe3blo HaiiieHa TaKkike B BEpXHEM rOpH3OHTE CYpPUYHHEI B packone 1 (kB. 5430). Bepoatuee
BCETO0, OHA BHIOpOIIEHa CypKaMH U3 HHKHUX FOPH30HTOB AMBI Ne2-a koMmekca Ne2, pacnionoxeHHOH
MO MOLHBIMM HOPaMH 3THX I'pbI3yHOB. ®parMeHTH HepecmAHbIX U n1emenbixX u30eauli BbIABICHBI
Ha Iojax B LIEHTPaJbHOM YacTH )KMIIOr0 OTCeKa KoMruiekca Nel M B 3aChiHM BEPTHKaJIBHOTO BXOAa
B CaKpaJbHYIO AAIMY-IUTO/ILHIO, CBA3aHHYIO C 3THM KoMIIekcoM. OGHapyKeHbl OHH M B IJIaBUJIbHOM
asope xomriekca Ne2 cy6dasm B-1. Kpome Toro, ToHkMe IutacTel M kopa 6epecTbhl HEOZHOKPATHO
¢duxcHpoBanacs B [OpHOM IO NOJIaMH KWK H B OCHOBAaHHH M.
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JneKkTpoMeTpuyeckue nccnegosaHuna 2002 rona*

OnexrpoMerpuueckue uaMepenus 2002 roga ABNATMCH 3aBEPLIANOILIMM 3TanoM reodusmnye-
CKHUX uccaenoBaHuil Kapramuuckoro ropHo-mMeramyprudeckoro kommiekca [Kapransl II, rnasa 9,
c. 140-152].
OCHOBHBIM OOBEKTOM HCCIIEOBaHUH MO-NPEXKHEMY CIYXKHJIO MOceleHHe GPOH30BOTO Beka
TopHBbIi.
HccnenosaHus npeanosnaraiy pelieHne cleayouux 3a5a4:
1. TIpomomxeHue aHanM3a obiLel nIaHUPOBKH MoceneHus [opHBIi.
2. Pa3zpabotka MeTOOMKHM (PyHKLHMOHANbHOH MHTEPNpPETALUN apXEONOrMYeCKHX OOBEKTOB MO
JaHHBIM 31€KTPOMETPHH.
3. IlpoBeneHue pEKOrHOCLMPOBOYHBIX EKTPOMETPHUECKMX HIMEPEHUIA C LIENIBIO BHIABICHUA
M JIOKaJIM3aLMH apXEONOTHYECKMX OOBEKTOB Ha TEPPUTOPHH, NpUiIerampuen k MacHUKOBCKOMY
oBpary, yuactok IV [Kaprausi I, c. 59-68].

O6uas miomans noceneHus [opHbIH, HCCIeOBaHHAA METOIOM IEKTPOMETPHH, COCTAaBIAET
10000 xB.M. B xone uamepenuit 2002 r. y4acTok 3J1eKTpOMETPHYECKHX H3MEpPEeHHI Obla paciIMpeH
B CEBEPO-BOCTOYHOM HanpapiieHHH. [InaHupoBKa nocesieHus, BHIABICHHAA B Pe3y/bTaTe NeKTPOMETPH-
yecKuX HccaeqoBaHuH, npeacraBineHa Ha pucyHke IIp.1.1 (cm. IIpunoxenue 1). AHOMaIUK CONPOTHB-
JIeHuA, BbLIEJIEHHBIE Ha TEPPUTOPHH NoceneHus, 0603Ha4eHnl uudpamu 1-7. I[Ipu aneKkTpoMeTpHueckoM
H3yueHMH NMaMATHHKA ObUTa MCIIOIb30BaHa MMOUCKOBasA MeToanKa uaMepeHuit [Kapransi II, c. 140-141].
B pesynsrare npoBeseHHbIX paboT MOATBEPAUIIOCH, YTO, C TOYKH 3PEHMA BOCCTAHOBICHHUSA [UIAHUPOBKH
NaMATHHKA, Haubosee HHPOPMATHBHBI IaHHEIE, NTOJY4YEHHbIE IPU ITyOHHE 30HANPOBaHMA 1.5 M.

B npouecce uccnenoBanuit 6bi1a onpeaeneHa ceBepo-BOCTOUHAN MPAHHMLIa aHOMAJTNH 4 M YTOYHEHa
ee cTpyktypa (puc. IIp.3.1). BeposTHo, uTO onpenensoumii aHoManuio 4 06bexT, mpeacTaBseT coboii
KOMILJIEKC, COCTOAINMI U3 neHTpanbHoMi yacTu (kB. 6131, 6032, 6132, 6033, 6133, 6034, 6134, 6035
K 6135) 1 NpUMBIKAIOIINX K Hell YeThIpe MPOTAXKEHHBIX, HO HHBIX 00BeKTOB (KB. 5631, 5731, 5831, 5832,
5932 1 5933; kB. 5634, 5635, 5735, 5835 1 5935; k. 5836, 5837 1 5738; kB. 6330—6530). CoBOKYNIHOCTH
Nepe4HCIIEHHbIX aHOMAJIHI MOXHO PaCCMaTPHBAaTh KaK «3IEKTPOMETPHYECKHIA OTKIIHI OT €AMHOIO 00beKTa
CIIOXHOM CTPYKTYypbl. [lnana3zoH H3MeHEHHA YAENbHOIO CONPOTHBIIEHNA B LICHTPAJILHON 4acTH aHOMa-
JHH 4 XOPOILIO COITIaCYeTCA C JMana30HOM M3MEHEHNA YAeIbHOTO COMMPOTHBIIEHH B Mpeaeiax KIIHLIHO-
MPOM3BOACTBEHHBIX KOMILTEKCOB, a COITPOTHBJICHHE MPOTAXEHHBIX aHOMAJIHI — C ANara30HOM H3MEHEHHA
COTPOTHBIIEHHA PUTYalbHbIX TpaHiueid. CTpykTypa, popMa U reOMETpUYECKHE MTapaMeTphl aHOMaJIUK 4
BO MHOTOM COBMNAaNaIOT CO 3HaY€HHAMH COOTBETCTBYIOIIMX ITapaMeTPOB aHOMAJIUH 5 (CM. HiDKe). ITO Mo~
3BOJIAET MPEATIONOKUTE, YTO 06€ aHOMAJIMH BbI3BAHBI apPXEOTOTHUECKUMH 0ObEKTaMH, aHAJTOTMYHBIMHU
no crpykrype. OnHako MOCKOJBKY Ha y4acTke aHOMaIMH 4 He MPOBOAWIOCH [IPOBEPOYHBIX PACKOIIOK,
OfHO3HaYHasA apXeoNornyecKas HHTepnpeTalus He NpeaCTaBlIseTCa BO3MOXHOIA.

Kpome anoMannu 4 Ha y4acTKe W3MEPEHHiA BRIABIIEHO elle JBe 0671acTH OTKIOHEHHH OT CpeHHX
nokasaresne#i conporubiaeHus (k8. 6136, 6236, 60736537 u kB, 6532, 6631-6633). [locneqHue KOHLECH-
TPHUPYIOTCA BOKDYT 3anaguHbl (KB, 6434) 1, BEPOATHO, HE CBA3AHBI C 0OBEKTOM, ONPEaCIAIOLIMM aHOMa-
auto 4. PopMa M IUana3oH U3MEHEHHA CONPOTHBIEHHA Ha JaHHOM y4acTKE MO3BOJIAET NPEATNOI0KHUTD,
4TO 00BEKTHI, 00yCIOBHBILIHKE 3TH OTKJIOHEHHA, BO3HHUKUIK O1arofaps NpoM3BOACTBEHHOM AEATENBHOCTH
XKHUTeNIei roceneHn.

* HccnenoBaHusA BRINOMHAIOTCA PH $MHAHCOBOM mozaepikke nporpaMmbl POOU-Ypan (rpant Ne 01-01-96435p
2001ypan)
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Puc. I1p.3.1. I[Tocenenue F'opusiii. AHOManus 4. ImybuHa 3onaupoBanus 1.5 M. 1llar n3mepurensHoii cetku 1.5 M.
[Mar xoopauHatHO# ceTkn 0.5 M. Ha naHHOM pHcyHKe, a Takke Ha pucyHkax I1p.3.2 — [1p.3.4 yyacTku NOKpBITEIE
rycToi ceTKoit 0603Ha4aloT MIOIIAAH, OCTABIIMECA BHE 30H JIEKTPOMETPHYECKHX HCCIICIOBaHHUIH

ApXxeonoru4yecKkie pacKonky, KOTOpbie MPOBOAMINCH Ha TeppuTOpHH aHoMaiuH 5 (puc. Ip. 3.2),
HOATBEPAMIN PE3YJIBTATEI HHTEPNPETALNH YJIEKTPOMETPHYECKUX JaHHBIX M O3BOIMIN OLIEHUTh BO3MOXK-
HOCTH METOJIa IPH BOCCTAHOBJIEHHH CTPYKTYPbl KOMILTEKCHBIX apXeooruyeckux oosexros. O6paborka
M HHTEpIpETalHs reopu3n4ecKuX JaHHBIX JaJIH BO3MOXKHOCTB C I0CTaTOYHOH TOYHOCTBIO ONpEeNeIUTh
MECTOINOJIOKEHHE ¥ IPaHMIIBI OTAENBHBIX 0OBEKTOB apxeonoruyeckoro komraekca Ne 3: xunuur NeNe48
U 49 u tpaHmen Ne 134, cnyxusiueii npoxoxom k maxte (puc. I1p.3.3).

MexaucuuILIMHapHBIE HCCENOBaHUA Ha ToceneHuH [ opHBIi Mo3BOMUIH pa3paboTaTh METOOMKY
(GYHKUHOHATBHOW HHTEPIPETAaLlHM ApXEONOTHYECKHX OOBEKTOB, COOTBETCTBYIOIIUX BBIACICHHBIM aHO-
MaJIHAM conporusieHus. HeobxonumocTs pa3paboTku crieiMaTH3HpOBaHHON METOAMKH ONPENeIIAIach
pa3Ho06pa3reM apXeoIOrHYECKHX 0OBEKTOB (KOTIOBAHBI C Pa3NIMYHBIM 3aTI0IHEHHEM, TPAHILIEH, INAXTHI
u np.). McxonHBIMU JaHHBIMH IS pa3paboTKH METOAMKH ABIIAIUCH Pe3yNbTaThl packKoNoK 00BEKTOB,

37—701
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Puc. I1p.3.2. TTocenenne I'opHuit. AHomanus 5. I'imy6una sonaupopanns 1.5 M. Llar uamepurensHoii cetkn 1.5 M.
[lar koopauHaTHoi ceTkn 0.5 M.

OnpenensoUnx aHoManuu 1, 2 1 5, ¥ JaHHBEIE MPOBEPOYHBIX IypdOB Ha TEPPUTOPHUH aHOMaH# 3 1 6.
PaspaboraHHas MeToaMKa BKJIIOYAET B ce0s ClIeqyOIlMe ITaMNbI:

1) AnddepeHimanms apxeonornieckux 1 IpHPoAHBIX 00bekToB. OCHOBHEIMH JaKTOpaMH Ha 3TOM
aTane ABIAOTCA PopMa U MPOCTPAHCTBEHHOE MOJIOXKEHHUE APXEOTOTHUECKHX 0OBEKTOB. OTH MapaMeTphl
OMpPEAEAIOTCSA 110 ANPHOPHEIM CBEACHMAM 00 apXe0IOrH4eCKOM MAMATHHKE, B COOTBETCTBHH C KOTOPRIMH
(dopMHpyeTCs «reOMETPHYECKHI CTaHOAPT» apXeoNnOrn4eCcKuX 0ObEKTOB.

2) BrigeneHue pa3nHYHBIX THIOB apXEOJOrMYECKHX OOBEKTOB MO HaHHBIM 3IEKTPOMETPHH.
Apxeonoruyeckas MHTEpNpeTaLlNs aHOMalHi CONMPOTHBIICHNA OCYIUECTBIAETCA HA OCHOBE «ILKABI
CONPOTHBICHUH». B npenenax wkaael BhIAEIEHB AHANa30HBI, COOTBETCTBYIOLIME apXEOIOrHYECKUM
o0bexTaM pa3TMYHbIX TUIIOB M C Pa3IMYHKEIM XapaKTEpOM 3aronHeHus. To eCThb «IlIKasa CONPOTHRICHHH)
MO3BOJIET COOTHECTH JHANAa30HBI M3IMEHEHH CONPOTHBIIEHNS IPYHTA B pe/eNax aHOMauii ¢ GyHKLH-
OHAJIBHEIM Ha3Hau€HHEM apXeoJIorH4ecKkux oOBeKTOB, KOTOpEIE onpeaenuiy anoManux (puc. I1p.3.4).

B npennaraeMofi mKane CyIECTBYET HEOOHO3HAYHOCTh NpH AuddepeHnanuy aHOMaIUi, Bbl-
3BaHHBIX IIaXTaMH M MPOH3BOACTBEHHBIMHM KOMIUIEKCAMH 1O BhiaBke Menu. CienoBaTenbHO, NpH
onpeaeneHnH GYHKUNOHANBHOTO Ha3Ha4YEeHUA 3THX 0OBEKTOB CYILECTBEHHEIM dakTopoM 6yaer ABIATh-
cq popmMa, CTpyKTypa ¥ pa3Mephl aHoMaTHH. OHaKo pHHaIBHBIM ap6HTPOM MOTYT CTaTh, Ge3ycn0BHO,
JMIIb ApXEONIOTMYEeCKHE PACKOIKM Ha MNOLIAAHN BbIABICHHBIX 37IEKTPOMETPHYECKHX «BO3MYLLIECHHID,

Hcnonp3oBanne METOONKH MO3BOJIMIO NPOBECTH GYHKUMOHAIBHYIO HHTEPIPETALHIO apXeoo-
THYECKHX 0OBEKTOB, BHIABIEHHBIX HA TEPPUTOPHH moceneHus [opHeiit. BeposaTHo, aHomManuu 1-5 BbI-
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Puc. IIp.3.3. [Tocenenne [opHriif. Bepuduxauus rpaHuL] }HUIHIHO-TIPOM3BOACTBEHHOTO KOMILTEKCA (aHOMaIusA 5)
IO pe3yIbTaTaM apXeoJOrH4YECcKHX U NEKTPOMETPUYECKHX HCCIeAOBaHHI

3BaHBl 0OBEKTaMH, CBA3aHHBIMH C GYHKLIHOHHPOBAHMEM MOCEIEHHA — )KUIIBIE U NPOU3BOACTBEHHEIE
COOpYXXEHHUS, pUTyaJbHEIE JEHCTBHA M Npoyee; HHBEIE aHOMaNKH (6 U 7) — yxe ¢ JoObhved MeqHbIX
MuHepanos (puc. I1p.3.5).

KoMmiekcHele apxeonoro-reopHu3nyeckue MccieqoBaHus Ha TeppuTopuH Kapramusckoro rop-

HO-MCTAJLTYPrH4€CKOro KOMILICKCA ITO3BOJWIH PELIHTh pAJ BAXKHBIX HAYYHBIX H MPAKTHYECCKHUX 3aaad.
OCHOBHEIMH pe3yabTaTaMH MHOT'OJIETHHX KOMIUICKCHBIX HCCNeI0BaHMM, Ha HaIll B3IVIAL, ABUIHCH:

kYA

Pa3pa6orka u anpo6atys METOOUKH OIpee/ICHHA MECTOMONOXKEHHA apXeOOrH4eCKHX 00BEKTOB
GpOH30BOr0 BeKa H METOINOB PEKOHCTPYKUMH IUIAHMPOBKH apXeOMOrHYeCKHX MaMATHHKOB MO
3NIeKTPOMETPHIECKHM JaHHEIM,

Pa3pa6otka u anpo6alus METOAUKH OLICHKH IPaHHL apXEOJOrHYeCKHX 0ObEKTOB U BhIABIICHHA
HX CTPYKTYPHBIX YacTeii Ha OCHOBE HHTEPIIPETALNH reoPUINUECKHX AaHHBIX.

Pa3pa6otka MeTonnku ¢pyHKIMOHANBLHO! HHTEPHPETALHM APXEONOrHYECKHX OOBEKTOB Ha OCHOBE
aHayu3a GopMBI M JHana30oHa H3MEHEHNA YAENbHOr0 CONPOTHBIEHNA IPYHTA B NpeAenax aHo-
MaJIHii, BLI3BAHHBIX apPXEONOTHYECKUMH OOBEKTaMH.

HJocTonHCTBOM pa3paGoTaHHOro METOXHYECKOro KOMILIEKCa SBIACTCA €ro afanTHBHOCTD,
TO €CTh BO3MOXKHOCTb MOAH(HKALNK B 3aBUCHMOCTH OT YCJIOBHIf H3MepeHHil, cTpaTurpaduu
KyJIBTYPHOTO CJIOfl, IPOCTPAHCTBEHHEIX M (PHINYECKUX NapaMeTpoB 00BEKTOB MOMCKA, a TAKOKE
apXeoJIOrHYeCKOil MOCTaHOBKH 33Ja4H MEKTPOMETPHHECKUX UCCISAOBAHHHA.
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Il Caxpansro-nouckosasie mparwieu
3aeaneHHbie cmeosbi OpeeHuUX waxm

] rpanuue: yvacmros npoeederrod anexmpomempuyeckoll paseedxu

[C] Yvacmuu He npuzodHbie 0ns npoeedeHust anexkmpomMempuyecKod pa3eedku

Puc. IIp.3.5. Ilocenenue [opHeiii. @yHKUMOHANBHAN HHTEPIIPETALMSA APXEOJIOTHYECKHX OOBEKTOB 10 reodu3m-

YECKHM H apXCOJOrHYCCKHM NaHHBIM
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AaTuposku no “C o6pa3suoB ¢ NopHoro
(c60pbI 2002 1)

Memoo. XvMuueckas MoAroToBKa K aHaIn3y o6pa3ioB APEBECHOTO YA U iepeBa ObUIa poBeicHa
MeronoM A-A-A nponutku [Mook, Streuman,1983]. JlaTupoBka BHINOTHAIACH C TOMOLIBIO CYCTYHKA
tuna Houtermans-Oeschger npu nasnenun merana B 133.3 kPa. Konrpons npu 3aMepax W nonyuve-
HHMH JIaHHBIX BEJIHCh ¢ TIoMouIbio kommbiotepa [Gursdorf 1990, 2000]. 3amepsl 6'*C 6sutH mpoaesnaHbl
H. Erlenkeuser Bmecte ¢ koluteramu B Leibniz-Labor YaupepcuTera . Kiib (MX pe3yIsTaTel IPEACTARICHE]
B 1a611. I1Ip.4.1 B %0 no PDB-crannapry).

Pezynomamep:. Uncno roAMyYHBIX KOJIEL B IPEBECHOM YIVIE M JPEBECHBIX oOpasuax ompene-
JIMTh He yaanock. IlepBHyHas annmpoKCMMauusa MPOBOAKIACH B paMKax KalTHOPOBOYHOR NporpaMMel
OxCal v3.5 [Ramsey, 1995; 1998; 2001] na 6a3e necatuierHe# kanuOpoBouHoi KpuBOii [Stuiver et al.,
1998]. NUuTepBaiibl KaTHOPOBKH NPUBENEHHI C JECATHIIETHHM OKPYTTICHHEM IPH BEPOATHOCTH B 68,2%.
INony4yeHHsie pe3ynbTaThl Myoankyrorcs B Tabnuue [1p.4.1.

Ta6anua Ip.4.1. PesynsraTsl 1aTHPOBKY 0Opa3LOB JPEBECHOTO YINIA H IPEBECHHBI C roceaeHus [ opHbIi

Aara or Kanubpos.

Wndp MecToHaxoxgeHue obpasua O B %o 1950 r Aarta

na6op.

O6paaey
Marepuan

KB. 3940, unuwie Ne49, oHO AMbI
BIn-5552 yronb Ne141, my6uHa 210215 cm -26,3 329335 1620-1520 BC

-l

Pa3BepoyHasn waxra, k. 3738, 1520-1590,
2 [ Bin-5353 | Aepeso | 1 6yma 780-790 om 276 | 30830 | 4620 1650
Pa3asepnouHasn waxra, k. 3738, 1320-1350,
3 | BIn-5553 | nepeso | . 612 840-850 cm 27,7 ) 547+30 13901430

Pucynox Ilp.4.1. HaDAHO IEMOHCTPUPYET OTKATMOPOBaHHbIE PE3yNbTaThl aHaTH3a. O)KHUIaeMOMY
Ppe3yJIBTaTy COOTBETCTBOBAJI €IMHCTBEHHBIN oOpa3sel BIn-5552, oTHOCHMBIi aBTOpaMH pacKomok K cy6-
¢ase B-1 cennia (no3nHeOpOH30BLIH Bek, BTOpas WM TpeThs 4eTBepTh 11 Thic. 10 H.3.). O6pa3usl AepeBa
(BIn-5553 1 BIn-5554) cooTHOCATCS CO CpeaHEBEKOBLIM MEPHOAOM aKTUBHOCTH F'OPHAKOB Ha JAHHOM
NIOCEJIEHMH.

BrionHe BepoATHO, 4TO B ClIy4Yae UCTIONL30BaHMA B LIIaXTe iEpeBa Bo3pacToM okono 100 net obpasers
BIn-5553 MoxeT cooTBeTCTBOBaTh HauaTy no3AHeHunX paboT Ha Kapranax, onpenenieMoMy COIlIacHO
IIMCBMEHHBIM 10KyMeHTaM 1740-Mu rr. B To jke BpeMsi aHallorHYHoOE 3aKII0YEHHE B OTHOLIIEHHH 00pa3ia
BIn-5554 npeacraenseTcsa HepealbHBIM: AaTa 06pa3iia CyleCTBEHHO MOJIOXKE.

Hpusnamensnocms. ABtop Bhipaxaet 6naromapHocth a-py H. Erlenkeuser m xomneram mus
Kunsckoro Yausepcurteta 3a onpeneneHus 8'°C, a Tarke D. Schulz 3a yyactue B nccnenoBanus npo-
aHaJIH3MPOBAHHBIX MAaTEpPHAJIOB.
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Puc. IIp.4.1. Paguoyrnepontnie kanuOpoBaHHbie AaThl W3 c6opos npob 2002 roaa:

A — pacnoniokeHHe Ha KaJleHAapHO# LIKae BceX TPeX NPOaHAIM3HPOBAHHBIX 00pa3lioB; TEMHEIE IPAMOYTONLHHUKH
O3HA4aloT BEPOATHOCTH 68,2%, CBET/bIE MPAMOYTONbHUKH — 95,4%);

B - kanu6poBka o6pasua Bln-5552 (metox OxCal v 3.5)
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HoBble pagnoyrnepogHbie AaThbl ANA Kapbepa
paHHe6poOH30BOro BpemMeHU

B pagnoyrneponuoii naGoparopum ApH3oHCKOro YHMBepcHTeTa' GbLIM MpoZeNnaHbl ABa HOBBIX
aHaJIu3a IKCTPaKTa yIiiepona, M3BJIE€YEHHOrO M3 I'yMYCHPOBaHHEIX IPOCNOEK M JIMH3, BBIABIEHHBIX
B pa3spes3e LeHTPaIbHO# YacTH ApeBHeimero Ha [opHOM OTKPEITOro pa3BeabIBaTENbHOIO Kapbepa (pac-
kon 5). I[lepBrie BoceMb OnpeneneHHit Toro xe MartepHana 6bUTH yxe omy6nvkoBaHe! paHee [Kapransr 11,
c. 132-137]. Ase npo6s1 65uIH U3BNEUEHBI U3 3aNafHOM — nepudepHiiHOi — YacTH Kapbepa; LIECTh
06pa3LoB COOTHOCHIINCH € €r0 LIEHTPAILHBIM Pa3pe3oM.

B tabnuue I1p.5.1 npuso-
OATCA BCeE HCOGXOIIHMLIC JaHHBbIE Taﬁﬂ"ua Hp.S.l. Pe.’!ynLTaTbI onpeneneﬂﬂﬁ BO3pacTa 06p33u03 H3

HOBBIX aHANM30B; Ha PHCYHKax LEHTPAILHOTO paspesa (packon 5) pa3senoyHoro kapbepa Ha ['opHOM
kd

IIp.5.1 n IIp.5.2 narorca ux kaau- NaGopa- MecTo KOMBOHLMOH-
OpoBaHHEIC 3HAYCHHA. Ne o6pa3ua | TopHbIi | oT60pa Nnpobbl | 5B %0 | Has aata ot
B nannom Ilpunoxesuu MEI wncpp (B M.H.y.M.) 1950 r.
TakoKe MIOBTOPsiEM OITyO/IMKOBAaHHY1O 8 AA50193 203,20 -25,5 3725165
panee [Kaprans1 11, c. 134, puc. 8.8] 9 AA50194 | 204,60 22,8 | 3120150

CXeMy cTparurpaduu OTIOXKEHHH,
BBISIBJICHHYIO B LICHTPaJIbHOM pa3-
pe3e Kapbepa, M COOTHOILEHHE OTO-
6paHHEIX 1A aHanm3a npob ¢ pas-
JHYHBIMM POCTIOMKAaMH H IMH3aMH,
COCTaB/ABILMX 3aMOTHEHHE Kapbepa
(puc. I1p.5.3). Ha cxeme BuaHO, 4To mpo6a Ne8 cBA3aHa ¢ HYKHEH YacThio ¢1a60 r'yMyCHpPOBaHHOI'O CJ104.
ITpoGa Ne9 cooTHOCHTCA yXKe ¢ 3aMeTHO Gornee ryMyCHpOBaHHOM TMH30# M3 HOPHI I'PhI3YHa; IIPH 3TOM,
Ha Halll B3[VIsJ, YKa3aHHas HOpa BIIOJIHE OTHETIMBO CBA3BIBAIACH BO BpPEMEHH C BEPXHHMM HHTEHCHBHO
IyMYCHPOBAHHBIM 3alI0IHEHHEM Kapbepa.

3neck my6nHKyeTcs Takoke KapTHHA pacnpeAeeHNA MOTy4YeHHbIX JaTHPOBOK AJIA BCEX CEMH ITpo6
LEHTPAILHOIO pa3pe3a B COIIaCHH C BRICOTHBIM MOJIOXKEHNEM 06pa3lia MiTH e €ro OTHOIIEHHEM K TOMH
MM MHOI Ir'yMyCHpPOBaHHOM JTMH3€e Kapbepa, U3 YHcIa 3ahHKCHPOBaHHKIX BO BpeMs packonok 1998 roaa
(puc. Ip.5.2 nIlp.5.3). [TonoxurensHas cBA3b MeX Ay ry6HHOM 3aneraHnus npobxl U ee BO3pacToOM, Bbl-
paXeHHBEIM B KOHBEHLIMOHHOM 3Ha4Y€HHH, BeChMa MO3UTHBHA: K03 duureHT koppensiuny paseH 0,9.

ITpo6a Ne8 6muxe Becero mo Bo3pacTy 610Ky u3 Tpex onpeaeneHuit (NeNed—6), cBA3aHHOMY C Ha-
CHILUEHHOH OpraHU4eCKMMH OCTaTKaMM BepxHeH Hopoii rpeidyHa (puc. [1p.5.3). Caman BepxHas u mo-
TOMY ITO3AHEHILAA BO BCEl NpeACTaBIeHHOM cepun poba Ne9 yke CHHXpOHHA BpEMEHH CYLLIECTBOBaHHA
Ha 3TOM XOJIMe ITOCeNKa JMOXH Mo3aHeH GpOH3bl MIIH ke, o KpaiiHel Mepe, NO3HEero 3Tana cejlxia
[Kaprans II, c. 125-127].

[puBeeHHBIE COBOKYTHbIE JaHHbIE PaAHOYITIEPOAHOTO aHaIN3a BaXKHBI, KOHEYHO JKe, He TOJIb-
Ko camu 1o cebe. Mx 3HayeHne 0cO6GEHHO CYLLECTBEHHO A PEKOHCTPYKIIMH PacTHTEILHOrO MOKPOBa
B 3Toii yacTu Kapranos. Beas Gnaronaps ctporoMy TabynpoBaHHIO, HAIUIACTOBaHHMA 3TOTO ApeBHEILEro
1 aGCOMIOTHO He 3aTPOHYTOr0 aKTHBHOCTBIO aGOPUIreHOB Kapbepa HOKHbI XpaHUTh Ype3BbI4aifHO Bax-
HYI0 MH(OpMaL10, KOTOPYHO BO3MOXKHO OyaeT H3BJIeYb C TOMOLIbIO CHCTEMHOTO MaJIMHOIOTHYECKOTO
uccnenoBaHua cobpaHHsIX 31eck B 1998 1. o6pasuoB [cM. Kapransi II, c. 132, puc. 8.5].

* OaMH M3 nomy4eHHbIX ¢ Kapbepa o6pa3uoB [Kapransi I1, c. 136-137]
aHaJM3UPOBANICA ABaXKAbl B ABYX pa3HEIX J1abopaTOpHAX; [MOITOMY
CKBO3Has Hymepalua npo6 U3 Kapbepa HauMHaeTcA 3€Ch He C JeBATOTO,
a ¢ BOCBMOI0 HOMepa.

'Radiocarbon Laboratory, Department of Geosciences, Arizona University, U.S.A.; mons3yscs ciny4aeM, aBTopsl
BBIPAXAIOT CBOK MPH3HATENBHOCTE Npodeccopy Octuny JloHry (Austin Long) 3a npefacraniaeHHble pe3ynbTaThl
aHamM3a.
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Pue. IIp.5.1. Kanubpopanusie naTH-
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Puc. Ip.5.2. [TocnenoBaresHOCTE PACTIONOKEHHA KANHOPOBAHHBIX PAAHOYIIEPOAHBIX AATHPOBOK B 3aBHCHMOCTH
OT [1yGMHBI 3aJIETaHHs COOTBETCTBYIOIUMX 06pa3LoB B IOMCKOBOM Kapbepe [cM. Taxoke: Kapransi II, ¢. 135-137]
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Mpunoxenue 6

JKcnepuMeHTb! NO Bbinnaske meau Ha Kapranax
apxan4yeckum cnoco6om

Hpesnsas Metautyprus Kapranos BecbMa cBoeo6pa3Ha. Packonku nocenenuns I'opHbli BBLABHIN
APKUE CIIeIbl INIaBKH py/bl; 0OHapyXeHO rpoOMaaHOe KOJNYeCTBO 00pa3LioB MeIH, BKIIOYas pasHooOpas-
HEBIE MEeTAJUTHYeCKHeE n3aenns. KynbTypHbli clIoi HachllLEH KyCKaMH MEJHBIX Pyl — MajlaxuTa 1 asypura.
3necs Takke MHOTO META/LTYPrH4€CKOro iuiaka. OIHaKo ero CyliecTBEHHO MEHBIIIE, HEXEIN MOXKHO ObUIO
OXCMJATh NPH CTOIb MHTEHCHBHOHM MECTHOM FOpPHO-METa/LTypruYeckoil AeATenpHOCTH. Kycky 1mnakoB
HEBEJIMKH M HECYT CJIeAb! TIaTeJbHOH pa3fpobneHHocTd. Kak npaBuio, oHM He 00pa3yloT 3aMETHBIX
CKOILIEHMA, U Ha [OPHOM peAkoe HCKITIOYEHNE NpeAcTaBAeT Nuillb kunuiie Ne46 [Kapransi I1, c. 4649,
puc. 2.20]. Kpome Toro, ¢pu3nKo-XxMMHYECKHE aHAIN3bI IILTAaKOB ¢ [OPHOI0 MOKa3bIBAIOT, YTO MBI CTall-
KHMBaeMcA 3J1€Ch OTHIOAB HE C TOH NPOAYKIHUEH, KOTOPYIO MOXKHO OXKHJAATh IIPH BBICOKOTEXHOIOTHYHOMH
ILIaBKE PyA: 3[€Ch TOYTH HET 00OrallleHHbIX KPEMHHEM M O€IHBIX JKE/NE30M IIJIaKOB, ¥TO NOYTH BCeraa
MPUCYIIE UM, 0OCOOEHHO B CITy4ae BBHICOKOH BA3IKOCTH (CM. BBILIE IVIaBy 4).

Eme onHoOM BecbMa NpyMevaTebHOM 0COOEHHOCTBIO KapraJlnHCKOH IpeBHEH MeTallypruu saB-
JAeTcs (haKTHYECKH MTOJIHOE OTCYTCTBHE NIMHAHBIX TPyOUaThIX COMEN AJA AYThs BO BPDEMs ITMPOMETAJI-
JYpruueckHx rnpoueccoB. 10T npoben ocobeHHo Opocaercs B r1a3a Ha ¢oHe GorarefnuX KOJIIEKIMiA
MeIH U JTHTEHHBIX GopM B KynbTypHOM cioe I'opHoro.

C uenpr0 peKOHCTPYKIMH HEKOTOPBIX METONOB apxanyeckoH msaBku B 1997 u 1998 rr. aBrops!
HaCTOALLEr0 NPHIOKEHNSA IPOBENH PsAl 3KkcriepuMeHToB' . [Ipu 3ToM eanHOM B! 6bLIa JaXe caenana 1no-
NBITKa 000ATHCH 6€3 HCIONb30BaHMA HCKYCCTBEHHOTO OYThs C NOMOILUBIO INIHHAHBIX TPYOUaThIX comel,
4TO BpoA€e Obl MOTJIO COOTBETCTBOBATh CIIOC06aM MECTHOM BhIIIaBKU Menu. Bo Bcex npounx cnyyasx
DIMHAHBIE COIUIA JIEMHINCh U3 MECTHOH KpacHOBAaTOH INIMHBI M 3aTeM OGXKHTanMCh Ha OTKPHITOM OTHE
KOCTpa.

JleroM 1997 r. MBI OCYILIECTBHIM IPOCTOH ONBIT IJIaBKU pyAbl B HEOONbLIOH NeYH-AMe NTyOHHOM
1 1uaMeTpoM okono 30 cm. JIpa conna GbuTH yKpenIeHbl KaMHAMH Y HallpaBlIEHH! K THY MBI HaBCTpe4y
Ipyr ApYry. YcThs conen 6bU1H pa3aeneHbl NPOMEXyTKoM B 15 cM. EMKoCTh ABYX Ky3HEYHBIX MEXOB
paBHsack 45 nuTpaM. [leproa npenBapuTENbHOTO NPOKANHBAaHHUA IIEYH NPOAOIDKAIICA 0KoI0 30 MUHYT.
Pa3gpoGneHHas Bpy4HyIo pysaa 6bL1a HachllaHa Cl10eM NOBEPX OPAILETO YIUIf; 32TEM BCE MIONIEPEMEHHO
3aChINANOCh TOHKUMH CIIOAMH YIS H ApoGieHoi pyabl. OOmyi Bec MEAHBIX MUHEPAJIOB TIPH 3TOM CO-
ctasun oxono 400 rpamm.

Temneparypa B ey gocturaia npubnnsurensno 1200°C, Tak 4TO pacKaneHHBIH N0 KpPaCHOBa-
T0-6eNIoro 1BeTa paciUiaBleHHbI MaTepHan 3aHMMall NPOCTPaHCTBO MEXAY YCThAMH cones. CTeHKH
MEeYH-IMKH H MTOIUICP)KMBABILIKE COIa KAMHH TaKKe PacKaIMINCh 0 KPacHOro LIBETA M, B KOHEYHOM
uTore, NpHobpeny cTekoBUAHBIN xapakTep. TakuM o6pa3oM, TeMneparypa BO BpeMs BCEro npouecca
BOCCTaHOBJICHHA MeTajlla oka3anach B npenenax 800-1200°. O6a Mexa obecneynBaIM pUTMUYHOE T10-
CTYIIIEHHE KACJIOPOAA A/A NOAJEPKAHUA BLICOKOH TeMIEepaTyphl B [1€4H U OTHOCHTENBHO HU3KOE — IUIA
penyKLHH PyAb.

IMocune yeThipex4acoBoii I1aBky 66110 nonyyeHo okono 300 rpamMM nopucroro uaka. OTaeabHbIX
KyCOYKOB (CITHTOYKOB) MEH MOTYYHTE HE YIAIOCh, HO B [IUIAKE, B €r0 CHIMKaTHOM COCTaBIAIOLIEH, He-
BOOPY>X€HHBIM ITTa30M ObLIH 3aMETHBI KPOXOTHBIE KanejlbKH BOCCTAHOBJICHHON Meau.

' Pe3ynbTaThl NpoBeNeHHBIX 3J€Ch IKCIIEPHMEHTOB CPaBHHTEIBHO noapobHo OvutH yke omy6aMKOBaHEIL.
Cwm.: E. Chernykh, M.-Ch. Frere-Sautot, J. Happ, S. Rovira. Expérimentations de fonderie dans la site de minerai
de cuivre de Kargali (Oural — Russie). Cu+. Bulletin du Groupe de Travail International sur la paléométallurgie
des cuivres et des minerais associés. Association pour la promotion de I’ Archéologie de Bourgogne (A.P.A.B.).
Numero 1, Aout 1999. P. 24.
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Crenyromue aBe MiaBKy ObUTH MPOBEIEHBI B TOpPa3fio MEHBILNX MO pa3Mepy mnedax (20 u 15 cM
IuaMeTpoM). 1o obecneyrBano B HX MoMocTH 6onee BBICOKYIO TEMIEpPaTypy, OAHAKO BOCCTaHOBHTh
MeIb BHOBb HE YIaloCh.

B ce3oH 1998 . MBI NpoBeNH YETBEPTYIO IUIABKY, PH KOTOPO# HCNO/IB30BANUCH OOHAPYIKEHHBIE
IIPH PacKOIKax M M3BJIEYEHHBIE U3 KyILTYPHOTO C/I0s CeJHILA MeHbIe MUHEPAJIBL: 110 MPEUMYILECTBY TO
6bUIH KYCKH APKO OKpAILEHHBIX 3eJIEHbIO M CHHBIO 60raThiX MEbI0 MaaxuTa U a3ypuTa. 3a HCHMECHHEM
OKOHYAaTeNbHBIX Pe3yALTaTOB aHANHU30B MBI ONIPENEIHNH OO MEIH B 3TOH 0TOOpaHHO# pyie NPUMEPHO
B npeaenax 10%. 3Th MuHepabl, Kak U PH NPEAIECTBYIOLMX HOMBITKAX NONYyYeHUs MeaH, ObUTH pas-
Apo6IeHbl MOJIOTOM BPYYHYIO BIUIOTh 0 O4€Hb MeNKUX pparMeHToB. U3 MecTHO# KpacHO! NIHHBI OBLTH
TaKKe U3rOTOBJIEHBI COIUIA H THIVIM Pa3INYHbIX GOpM M pa3MEPOB; IPHYEM LIS yMEHbLICHHS XXHPHOCTH
DIMHAHOH Macchl B Hee J06aBIAICA MECOK.

J1a yeTBEpTOro onsITa MBI MOCTPOMIIH YK€ 60NIBLIYIO MO pasMepy IIaXTHYIO Ne4b, HCITOJIb3YA
IUIA €€ COOPYXKEHHsA CBA3aHHbIE TNIMHHCTHIM PacTBOPOM MecyaHukoBbie muTh (puc. I1p.6.1; I1p.6.2).
BuyTtpennuii auamerp neuu 6611 40 cM, a o6mas Beicota — 50 cM. CHu3y moa yrnom 120° 6su1H BCTaB-
JeHbl TPH COILIA, H PACCTOAHHE OT MX KOHLOB 10 mozaa neyu coctanmsuio 10 cM. [logo6Heli THI neun
npu packonkax I'opHoro orMeueH He 6bpu1. OqHAKO CIEAyET 3aMETUTh, YTO TOYHYIO KOHCTPYKIHIO Me-
TAJUTypru4eckuX mnedyed YCTaHOBHTH Ha 3TOM CE/HMILE OKa3aJloch BeChbMa CIOXKHO. B koHe4HOM HTOre
MBI MCXOIMIH H3 NPEAMOI0XKEHH!A, YTO HCMONIb30BaBILHECH 3ACCh NeYn ObLIM KOHCTPYKTHBHO KpaHHe
NPOCTBIMH.

IMocne 45 MUHYTHOTO pa3orpepa Bceit KOHCTPYKIMH MbI HAYalTH 3arpy3Ky [e4H B ONMCAHHOM BBILIE
nopsaxe. Menko npo6neHsie MeIHbIE MUHEPAIBI OOLIMM BECOM OKOJIO 3 KI' OC/IEA0BATENBHO U [OCIOHHO
BBOJM/IHCH BIIEPEMEIKKY C IIPEBECHBIM Oepe3oBbiM yrieM. [Tocne npogomxasieiics 4 yaca onepauuu
Y OCTBIBaHHSA N1€YH, MBI NIOTyYHIH 60IBILON KYCOK LIUTaKa, CKOMMBLIErocs Ha AHe neyH. OJHaKo CKOJIBKO-
HHOYIb IPUMETHBIX JIEMELIEK WM CTHTOYKOB MEIH 3AECh TAaKXKe MOMYYHUTh HE YAaIoCh.

Puc. ITp.6.1. ITeus a1s 3KCrIepMMEHTAILHOMN [UTIaBKH C TPEXCTOPOHHHMM IyThEM; BUI CBEPXY (3kcrnepument 1998 1)

38
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Pue. IIp.6.2. ITeup nna 3KcrepUMEH-
TalbHOM MUIaBKH C TPEXCTOPOHHHM
oyTheM; BUA cOoKy (3KCIEpUMEHT
1998 r)

OOHnapyxeHHbIE B KyJBTYp-
HOM CJIO€ KYCOYKH ILIJIaKOB HaBO-
JWIIH Ha MBIC/b, YTO MX NOABEpra-
JIY CIIELIMabHOMY Pa3MeBieHHIO.
ITosToMy perieHo GBINO HCTONOYB
OykBanbHO B NMOPOLIOK IIAK, NO-
JTY4CHHBIH B pe3ynbTaTe <€TBEPTOro
ombiTa, a 3areM obpaborars €ro Ka-
MEHHBIM MOJIOTKOM JUI OTAENeHHA
MebaiIied MIH «IIOPOIIKOBOH»
Menu. Jlng 3TOro Mel BOCIONB30-

BJIHCh HE TOJIBKO COBPEMEHHBIMH JKENE3HBIMH OPYAMSAMH, HO TAIOKE KAMEHHBIMH MOIOTKOM-TalbKOA U
*KenobuaTol nnecyaHMKOBOM PYAOTEPKOH, CITy KHBILEH 31ech ele MacTepaM O6poH30B0oTO Beka (puc. I1p.6.3;
a Tak)Ke CM. Bbllue: raBa 6, puc. 6.18: 4). Bo BpeMs 3Toro npouecca Hac Nopasnna JIeTkoCTh, C KO-
TOpOH yIanock BEIAETHTL U3 Opo0neHOro' naxka OONbIIYIO YacTh BUAMMBIX HEBOOPY>KEHHBIM I71a30M

MCIHBIX Kareclb.

Pa3MonoTas Macca moaBepriacs CBO-
eobpasHoit ¢noTauuu, ¥ nocne 3Toi npo-
MBIBKH M3 4acTHIL[ pa3MeNbY4eHHOrO IlaKa
yaanoch u3Biaeub 125 rpaMM Mertaminnue-
cko#i menu. Kak Mel ¥ mpeanonarany, oHa
cocTaBnana HeMHoruM Gonee 4% or Beca
HCNONb30BaHHOW HAMM PYARI.

Ins nony4yeHUs cNMTKa MBI paciia-
BHJIM TIOJTYYEHHYIO MeAb B THTJIE, UCIIONb-
3y KaK Ie4Yb NPOCTYIO BHIEMKY B 3eMIIe
B opMe Ta3a, BEHTHIMPYEMYHO H30THYTHIM
COIIOM, COEIWHEHHBIM C ABYMS MeXaMH
(puc. I1p.6.4). ITocne npeaBapuTenbLHOM
TIIaBKH, JyIMBLIEHCA okono 30 MUHYT, pac-
TUIaBJIeHHas Meab o6pa3joBasa Ha JHE THINA
HeOonpuoi caurok BecoM 90 r. OctaTku Me-
Tajl/la CKOIMIMCh HA BHYTPEHHHUX CTEHKaX
TUITIA B BUAE PEOKHX Kamenek.

Menp eule pa3 pacnnaBHIN B THIJIE.
Cam THrens 6511 H3BJIEYEH U3 MIEYH C TIOMO-
LIbI0 NMAJIOYKH M3 ChIPOro JEpeBa, a 3aTeM
ONPOKMHYT B ACPEBAHHYIO HATIOXKHHUILY NIPO-
nonrosaroit ¢popMel. KoHeuHBIH BeC CIHTKa
cTan paBHBIM 85 I

Puc. I1p.6.3. Apobnenrc nony4eHHOro B pe3ynb-
Tare IKCNEePUMEHTAIBHO IU1ABKH LIIAKa U1 U3-
BJIEYEHMA M3 IIAKOBOH MAacChl MEAHBIX Karieslb
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Puc. IIp.6.4. [InaBka MeQHBIX Kamenb
B THIJIE; JUIA XyTBbA HCIIONB3YETCA M30-
THYTOE COILIO C JAByMA MEXaMH

ITogpeneM HekOTOpPHIE UTOTH.
INony4eHHsIe 3KCIEPHMEHTAIBHBIM
nyTeM LuIaku Obuid, 6€3yCnoBHO,
JIeTYe B CPaBHEHHMM C JIPEBHUMH,
oOHapy>xeHHBIMH 31ecCh ke Ha [op-
HOM. OIHaKO 3TO BIOJIHE MOXKHO
00BACHUTE MOLITHOM CHCTEMOI BEH-
THIALMHY MEYU: HAIIM ABa WIH TPH
COIUTa MOITIH Npormyckars 10 800 nu-
TpOB Bo3ayxa B MUHYTY. [IpaBaa, He
HCKJIIOYEHO, YTO MEI TpEYBETNYNBa-
€M 371€Ch POJIb 3TOrO (haKTopa: y Hac
HET YBEPEHHOCTH B HCIIOJIb30BaHHH
MEXOB B KapraJuHCKO# IpeBHOCTH.
HanomuunM, uto pparMeHTHI comen
HHMKOTJa HE BCTPEYajNCh B pac-
kxonkax I'oproro. OgHako 4acThie
B CTEIH BETPA MO3BOJIAIH, BUAUMO,
6e3 ocoboro Tpyaa gocTuys He06X0-
OVUMOM BEHTWIALIMY 1718 IPUMHTHB-
HOM 1euH, YTO MOATBEPAWIH HAIK
onsiThl 1997 r2,

C nmpyroit cTOpOHBI, OTCYT-
CTBHE OOJBILIOTO KONNYECTRA apXeo-
JIOTHYECKHX IIIaKOB ¥ MOpGOIOrus

X PParMEHTOB, [I03BOAKOT IYMATh,  Pye, Ip.6.5. Dxcriepument 1997 roa: NIaBUIBHAS TEUs ¢ ABYMS Ky3-
YTO LIJIJaKH TOIrOa pasMajblBalHCh  HeyHbIMH MeXaMH Ha BEpIIMHE XOJIMHKa — L1aXTHOIO OTBajla
H, BO3MOXXHO, MPOMBIBINCH, YTOOEI

BBIIEIUTh U3 HUX METAUIH3NPOBAHHYIO Melb, KaK Mbl MOTIM YOeaUThCA B MPOLECCE HALIMX OIBITOB,
BOCCTAaHOBHB Me[b U3 pyIkl, HaMHOTro Gonee Goraroif, ueM apxeonoruyeckas pyaa. OqHako 3t1o He Gonee
4yeM I'MInoTesa.

HaxoHeL, ec/i He BAaBaThCA B HATHIITHHKE 3[€Ch NOAPOOHOCTH, KOJTHYECTBO BPEMEHH, 3aTPaYEHHOTO
HaMH [UIA IPOBEAEHNA MTOTHOTO LIMKJIa BBIILUTaBKH, — BIUIOTH O MOIYYeHHA MEIHOTO CIIUTKA, — [I03BOJIAET
IpeanosaraTh, YTo B IPOLIECCE YYaCTBOBAIM HE MEHEE TPEX-YETRIPEX CIIELIHAIBHO O0YUEHHBIX YEIOBEK.
Tonbko 3TO MO3BOJIIO MOYYATh B Pe3yNIbTaTe, CKaxeM, Gonee momykunorpaMma Meraiuia. OqHako npu
3TOM BpS JIH B [€JI0 1IIa PyAa CPaBHUTEIBHO HU3KOTO KauecTBa, K puMepy, noaobHas To#, 4To yno-
Tpe6NANU aBTOphI ONMMCAHHBIX BRILIE SKCIIEPHMEHTOB.

? [Tpumenarnue pedaxmopa: Cchlllka Ha 3aMEHAIOWINI B HEKOTOphlE JHH UCKYCCTBEHHOE TYTh€ CHILHBIA BeTep
Ha Kapranax 3py4uT He Broaxe ybenurensHo. Jleno B ToM, 4To éce packonanHsle Ha [opHOM Mansle ¥ Gonbiive
TIaBHIILHEIE TUTAT(OPMEI H O4ard pacrosaraniuchk Ha AHEe CPaBHHTENbHO NTYGOKMX JKMIBIX M TPOH3BOICTBEHHAIX
KOTJIOBaHOB (riy6uHa ot 1,4 no 2,0 meTpoBs). VIMeHHO B 3THX KOT/IOBaHaX CHJa BeTpa ociiabeBana ype3BEIYaiHO.
U Hao6opoT: éce meun s SKCIEPUMEHTANBHEIX TUTABOK COOPYXKATHCh HAa XOPOIIO NPOAYBAEMBIX MECTaX WM
XOJIMHKAX IIAaXTHBIX oTBaioB (puc. I1p.6.5).



Nurepartypa

Asanecona 1991 —
ApanecoBa H. A. KynsTypa nacrymeckux IuieMeH 3moxu Opon3sl Asuarckod yactu CCCP
(o Meramnuueckum uanenuam). Tawrenm: Pan, 1991.
Aranos u ap. 1983 -
Aranos C. A., Bacuises U. b., Ky3ssmuna O. B, Cemenona A. I1. Cpy6Has KynsTypa 1ecocTenHoro
IoBosmkes (uTorn pabotr CpeTHEBOIDKCKOMH apXE0IOrUyueCKoit sakcneaumu). Kyromypo: 6poH306020
eexa Bocmounoii Eeponwt. Kyiibviues: KITIH, 1983.C. 6-58.
Aranos, ABanon 1989 —
Aranos C. A., HBanos A. }0. Merannoo6pa6artsiBatoiuii koMruiekc nocenenus Jiunossiit Obpar.
Ilocenenusn cpybuoii obwnocmu. Boponedsic: H30-e0 BI'Y, 1989. C. 133-143.
AHapoHOBCKas KynsTypa 1966 —
AHQpoHOBCKas KyaeTypa. Bein. 1. [TamaTHuky 3anaaneix paiioHoB. CAH. 1966. B3-2.
Andpocos, Myxonao 1983 —
AngpocoB A. B., Myxonag C. E. OnbiT wiaccudpukauuu oqHoH U3 KaTeropui cpy6Ho# kepa-
MHKH. [{pesnocmu cmennozo [loonenpoaws -1 muicauenemus oo 1.3. Jnenponemposck: AI'Y.
1983. C. 48-53.
Antununa 1999 —
Antununa E. E. KocTHBIE O0CTaTKy )KHUBOTHBIX U3 noceneHns [opuetit. PA. 1999, Nel. C.103-116.
AnTHNIOB-2 1860 —
AHTHNOB-2. XapakTep PyAOHOCHOCTH H COBPEMEHHOE MOJIOKEHHE NOpPHAro, T.€. pyAHaro aena
Ha Ypane. Iopuwii scypran, 1860. Knuza 1.
AnrtnnuHa 2000 —
Antununa E. E. TIpobnems! 06paboTkn ¥ HHTEpNpETaLIHU apXE0300JI0rHIECKHX MAaTEPHAIOB U3
NaMATHUKOB ckuCckoro BpeMeHH Ha TeppuTopur CepepHoro [IpuaepHoMopsea. Crughbt u capmamer
@ VII-III aa. 00 H.3.: naneo3konozus, anmpononozusn u apxeonozui. M.: HA PAH, 2000. C. 80-86.
benstHioBa 1986 —
Bensruxona I. B. UTkyanckoe [ ropoauiie — MECTO APEBHEN0 METALIYPrHU€CKOro MPOU3BOACTBA.
IIpobnemsr ypano-cubupckoiu apxeonoeuu. Ceeponoeck: YpI'y, 1986. C. 63-78.
bensrukoba 1988 —
Bensruxona I'. B. I[lamaTHHK MeTaulyprus Ha octpoBe Manbiit BumneBslil. Mamepuanshan kyne-
mypa opesHezo Hacenenus Ypana u 3anaonoi Cubupu. Ceeponoeck: Ypl'y, 1988. C. 103-17.
Bensrukosa 1997 —
benrtukosa I'. B. 3aypansckuii (uTKynaeckmit) ouar metannypruu (VII-III . 10 H.3.): Aemopedg.
KaHo. oucc. M.: HA PAH, 1997.
bensTHKOBa, BukTOpOBa, [1laHKHa 1993 —
bensruxosa I'. B., Bukroposa B. /1., Ilanuna C. H. Metajunyprudeckue KOMIUIEKCE Ha OCTOPOBE
Kamennsie [Tanarku. Ilamamnuuxu opesneil kynemypel Ypana u 3anaowoti Cubupu. Examepunbype:
YUD «Hayxa», 1993. C. 134-158.
benstukosa, CronHoB 1984 —
bensruxosa I'. B., CrosnoB B. E. Topoaume JlymHO# ropsl — MECTO CIIEL{HAJIM3HPOBAHHOTO
METAJLTYPrHY€CKOTO MPOH3BOACTBA (TIpeaBapuTeabHoe coobmenue). pesnue nocenenun Ypana
u 3anaonou Cubupu. Ceeponoscxk: YpI'V, 1984. C. 130-144.
becenun 1993 —
Bbecenun B. U. OtHocHTENbHAs XpoHOMOrusa MocTpoexk MoconoBckoro noceneHus (Mo JaHHBIM

aHalM3a KepaMUKH). ITpunooicenue x knuze: Ilpaxun A. []. Moconogckuii nocenrok anoxu no3oxetl
6ponsvl. Kn. 1. Boponesc: Hz0-60 BI'Y, 1993. C. 94-103.



JIutepatypa 303

Becennn 1996 —
Beceaun B. K. O npuMeHennn Metoa nponopimi Kk m3yuyeHuio kepaMuku. CeBepo-BocrouHoe
IIpnaszoBre B cucTEMe eBpa3sHiiCKUX ApeBHOCTEH (3HEOMUT—OpoH30BhIi Bek). MMHK, yacms 2.
Honeyx: Hz0-e0 [Joneyrozo I'Y, 1996. C. 59-61.

beceaun 1998 —
Becenun B. U. Kepamnka cpenseit u no3aHeii 6poH3b! toro-Boctoka EBponisl: HOBEIE HAIIPAaBICHAA
uayuenns. Mcmopuueckue 3anucku. Boin. 3. Boponesic: Hzo-e0 BI'Y, 1998. C. 159-170.

Becennn, Cadonon 1996 —
Beceauu B. U., Cadonos U. E. Uucna B opHaMeHTaI[MH KepaMHKH cpyOHONH KyneTyphl. PA. 1996.
Ne 2 C. 22-33.

bepesanckasn 1990 —
Bepesanckasn C. C. Ycoro o3epo. Ilocenenmne cpybnoit kyneTypsl Ha CeBepckoM Jlonue. Kues:
Hayxoesa oymxa, 1990.

Bonewos 2001 —
Bonbios C. B. HekoTopkle 3aKOHOMEPHOCTH NIOCTPOEHHA OPHAMEHTAILHBIX KOMIO3UIMI abaiueB-
CKHX cocynoB (o marepuanam MorunsHHuka Ilenenrep 1). bponsosbiii eéex Bocmounoti Eeponvl.
Xapaxmepucmuka Kynibmyp, xpoHonozus u nepuoouzayus. MMHK. Camapa: H30-60 OO0 HTI],
2001. C. 257-262.

Bopucenko 1952 —
Bopucenxo E. 5. PazpeneHne cenbCcKOXO3MMCTBEHHBIX XKUBOTHRIX. M. Iocydapcmeaennoe uzoa-
menbCmeo CelbCKOX03atcmeenHot tumepamypol, 1952.

Banbkos 1994 —
Banwko /. B. MoaenuposaHne TeXHONOTHH MeTamoo6paboTku no3gHero 6pOH30BOrO BEKa.
XXV Vpano-Ilosonscckan apxeonozudeckas cmyoenueckan koHgpepenyun. Camapa: CI'TIH,
1994. C. 35-37.

BanbkoB, Ky3smunserx 2000 —
Banbkos JI. B., Ky3ssmunsix C. B. Cormuna EBpa3ufickoif MeTa/Lurypriudeckoii IpOBHHIMH (K Ipo-
bneme onHoi apxeonornueckoi 3aranku). IIpobnemsl usyuenus 3neoruma u 6poH306020 6eka
FOxcnozo Ypana. Opck: Hnemumym Eepa3utickux uccnedosaruti, Hucmumym Cmenu YpO PAH,
2000. C. 73-83.

Bacunsen 1975 —
Bacunnen U. b. [TamaTHukn 6poH30BOrOo BeKa B OKpecTHOCTAX TI. KyiOrimesa. Kpaegedvueckue
3anucku. Buin.3. Kyuboiwes: Kyuboiu. knudicroe uzo-eo, 1975. C. 49-75.

Bacunsen 1995 —
Bacunses U. b. K npobneme B3anMonencTBUA HHIOEBPONEHCKMX H QHHHO-YTOPCKHX KYJIb-
Typ (BMecTo 3akmoueHusn). [pesnue kynomypul necocmennozo Ilogonscosa. Camapa: H30-80
Camapcroeo Iled. I'Y, 1995. C. 205-217.

Bacunses u ap. 1985 —
Bacunses U. b., Kyssmuna O. B., Cemenona A. I1. Ileproan3anus naMaTHUKOB cpyOHOH Kynb-
Typhl necoctentoro [loBomkea. CpybrHan KynbmypHo-ucmopuueckas obwyHocms. Medicaysoaeckui
cboprux Hayunvix mpyoos. Kyiibviues: KI'TIH, 1985.

Bucxkanun 2000 —
Buckanun A. B. OTder o pa3Benkax B OKPECTHOCTAX ¢. EnmaHka YIbgHOBCKOTO pafoHa
VnbaHoBckoit obnactu B 1999 r. Vawanoeck, 2000. Apxue HA PAH, 6e3 nomepa.

"BoxkeH u ap. 1961-
Bokken I I',, I'marones II. A., Boromo6ckuii C. H. AHatoMud qoMallnHEX )KHBOTHBRIX. CHcTeMa
OpraHoB ABWkeHUA, Yacms 1. M.: Beicuan wixona, 1961.



304 JIuteparypa

Beironckuit 1979 —
Beiroacknit M. SI. CipaBoyHuK 110 31€eMEHTapHO# MartemaTuke. M., 1979.

I'ap6y3os, Unroxos 1997 —
I'apGy3os I. I1., moxos JI. C. AHann3 ¢opM KepaMH4EeCKHX COCYAOB U3 morpebeHui mos3aHeit
6ponsnl Hikuero [lona. Hemopuro-apxeonozuyeckue uccnedoeanun 6 Azoee u na Huxcrnem Jony
8 1994 2. Azoa, 1997. Buin. 14. C. 78-94.

I'enunr 1973 —
I'ennnr B. @. [IporpaMMa cTaTucTHueCcKON 06paboTKH KepaMMKH M3 apXE0J0rHYECKMX PacKOIOK.
CA. 1973. Ne 1. C. 114-136.

Top6os 2000 —
T'op6oB B. H. O HanMeHOBaHMH YacTel cocynoB no3aHero 6poH3oBoro Beka. Bianmoneiictaue
M pa3’BHTHE APEBHUX KYIbTYp IOkHOro morpannubs Espomnsl u Asuu. MMHK noceawennoi
100-nemuto co oun poxcoenus H. B. Cunuyvina. 14—18 man 2000 2. Capamos—3Iuzensve, 2000.
C. 133-135.

T'op6oB, Mumoxon 1999 —
T'op6os B. H., Mumoxon P. A. KynsToBbie KOMILIEKCH Ha IToceeHHAX cpy6Hoii KynsTyphl CeBepo-
poctouHoro Ipua3oes. Jpesnocmu Ceaepo-eéocmounozo Ilpuazoews. Joneyk: Hncmumym apxe-
onozuu Hayuonanernoi akaoemuu nayx Yxpaunol, 1999 . C. 24—49.

Top6yHos 1991 —
I'opGynos B. C. Ucrounuku, $aKTopbl, MEXaHH3MbI H IPOLIECCH! KYIBTYPOreHe3a JIECOCTETHOrO
Bonro-Ypanes anoxu 6poH3sl. IIpobGnemsl Ky1bmyp Ha4anrbHo20 Imana 3noxu no3oHei 6poH3el
Bonzo-Ypanesa. Capamos: H3o-eo CI'Y, 1991. C. 10-12.

I'op6ynos 1992 —
T'op6ynos B. C. bpon3oBsiit Bek Bonro-Ypansckoit necocrermm. Ygpa: BI'TIH, 1992.

T'op6yHoB 1996 —
T'op6yros B. C. Cpy6Has Ky1bTypHO-HCTOPHUYECKas OOLIHOCTD: MTOT'H U IEPCTIEKTHBbI H3YYCHHU.
XIII Ypaneckoe apxeonozuueckoe cogewyarnue. Yacmo I. Tezucwl doxnados. Ypa: Ypumekuii na-
yunblii yeump Ypo PAH, 1996. C. 80-81.

T'opbynos 2001 —
Top6ynoB B. C. Cpy6Has kynsTypHO-HCTOpHYeCKas OOLIHOCTh Kak OfHAa M3 GyHIaMEHTAIbHBIX
po6nieM ABaaLaToro cToneTus. bporn3soawtii ek Bocmounoii Eeponbl: xapaxmepucmuxa Kynbmyp,
xporono2us u nepuoousayua: MMHK, Camapa: H30-e0 OO0 HTI], 2001. C. 32-34.

T'op6ynos 2001a —
T'op6ynos B. C. K Bonpocy 06 ypoBHe pa3BUTHS METAJLTYPrHH H MeTasU1006paboTkH y IUieMeH
cpyOHOM KynbsTypHO-MCTOpHYECKO# obuHocTn. XV Vpansckoe apxeonozuueckoe cosewarue.
Tesucwl doxnados. Openbypz: OO0 «Openbypeckan zybeprusy, 2001. C. 71-72.§

[opHas sHUMKIIONEaNA —
Topuas suumiionenus. Tom 1. M.: Cosemckan snyuxnoneoun, 1984.

I'puropres 2000 —
I'puropses C. A. BpoH3osriit Bek. [pesuan ucmopun FOoxcnozo 3aypanea. T. I. Kamennviii gex.
Onoxa 6ponsvl. Heanbunck: Hz0-60 FOxcno-Ypansckozo I'Y, 2000. C. 241-524.

I'pomona 1953 —
I'pomona B. K. Octeonoruyeckue OTIMYMA POIOB KO3JIOB ¥ 6apaHOB. Tpyobl KOMUCCUU NO USYHEHUIO
yemeepmuyrnozo nepuooa. T.10. Boin.1. M,: AH CCCP, 1953.

I'psiznoB 1961 —
I'pasnoB M. I1. Tak Ha3bIBaeMBble Ocenku ckudo-capMaTckoro BpeMeHd. Mccaedosanun no apxe-
onozuu CCCP. JI.: H30-60 JIT'Y, 1961. C. 139-144.



JIuteparypa 305

Hertapesa 1998 —
Hertapesa A. 1., ITonosa T. M., Kusuna H. I, Actpeannos B. M. Texnonornueckue ocobeHHOCTH
H3TOTOBJIEHNA METAUIHYECKOTO HHBEHTapA norpebeHHs BoMHa-konecHnyero KoHzapamkuHCkoro
KypraHa. Apxeonozus éocmouHoesponetickoti iecocmenu. Buin. 11. Boponexc: H30-60 BI'Y, 1998.
C. 82-89.

Heonuk, Jepus —
Heomuk [1. B., depsus I1. I Mopdonorudeckuit ananu3 kepaMukH U3 norpebeHuit cpy6Hoii
kynsTyphl HixHero Ilononss. CA. 1985. Ne 1. C. 23-38.

Ho6poxotos 1961 —
Hobpoxoros B. H. CeMeHa copHbIx pacTeHuil. M. H30-60 cenbCckoxo3aicmeeHHOU 1umepamypbl.
1961.

EBnokumoB 1982 —
Esnokxnmos B. B. I[Tocenenne snoxu 6pouss Yere-Kenerait. Bonpocw! apxeonozuu u amuozpaghuu
Llenmpanenozo Kasaxcmana. Kapazanoa: Kapl'V, 1982. C. 3-20.

Exumos 1993 —
Exnmos [O. I'. [Tocenenne MeTannyproB-IMTEHLIIHKOB MOCTCEAMHHCKOTO TOPH3OHTa Ha
BepxueMm Jlony. IIpobnemvbr 83aumodeticmeusn Hacenenusn necHoll u 1ecocmentoii 304 Bocmouno-
Eaponeiicxozo pezuona e anoxy 6pousel u pannem xcenezrom aexe. Tyna, 1993. C. 24-27.

XKurynuna 1978 —
XKurymuna JI. H. K Bonpocy o cooTHomEHHN OCHOBHBIX ¢pOpM KepaMHUKH K niorpebanbHoro o6psaa
B cpyOHBIX MorwibHHKax KyiObilueBckoit obnactu. Jpesnue kynomyput [losondices u Illpuypanses.
Kyiubviues: KI'TIH, 1978. C. 48, 49.

Xypasnes 2001 —
XKypannes O. I1. Octeonoruueckue MaTepuanbl U3 MaMATHHKOB 3MI0XH OPOH3bI JIECOCTETHOM 30HbBI
JHenpo-goHcKoro Mexaypeubs. Kues: Hucmumym apxeonozuu Hayuonanvhoti akademuu Hayk
Yxpaunwt, 2001.

3amapobckuit 1968 —
3amaposckuii B. Taiinsl xetroB. M.: Hayka, 1968.

3axaposa 2000 —
3axaposa E. 0. Cocynsl co 3HakaMH cpyOHO# obGmHOCTH 3noxyu no3gHed 6poH3sl. Bopoxeoic:
Hz0-60 BI'Y, 2000.

3nanoBny 1976 —
3nanoBuy I b. [lepuoanlanus u xpoHOJIOrHA NaMATHUKOB 310xH GpoH3bl IlerponasnoBckoro
IpunmumMen. Asmopeg. kanod. oucc. M., 1976.

3naHoBu4 1995 —
3manoBuu I. b. Apkanm: apuu Ha Ypaje MIH HECOCTOABLIAACHA LHABHIM3AUMUA. Apxaum:
Hccneooeanun. Ioucku. Omrkpoimus. Yenabunck: TO «Kamenuwiti noacy», 1995. C. 21-42.

3nanoBuy4, Kopobkosa 1988 —
3nanosuu C. 5., KopobGxopa I.®. HoBbie qaHHbIE 0 X039HCTBEHHOM! NEATEMLHOCTU HACEICHUA ITOXH
6pon3bI (O JaHHBIM TPaCcCOIOTHYECKOrO U3ydeHUs OpyaAni Tpyxa c moc. ITerposka I1). ITpo6remst
apxeonozuu ypano-kazaxcmauckux cmenei. Yennbunck: Yenabunckuii I'Y, 1988. C. 60-79.

3nanosuy, Mamotnsa 2001 —
3nanoBuy I'. b., Mamotuna T. C. [Tocenenune bepcyar. XV Ypanvckoe apxeonozuueckoe cosewjarue.
Openbype: OO0 «Openbypzckan zybeprua», 2001. C. 74-75.

3otoBa 1965 —
3otopa C. B. KoBpoBbie OpHaMeHTBI aHAPOHOBCKO# kepaMUKU. Hoeoe 6 cosemckotl apxeonozuu.
MHA.1965. Ne 130. C. 177-180.

39—70|



306 Jlureparypa

3ynuHa, Ky3smuHa —
3ymuna B. H., Ky3smuna O. B. ITocenenns 3noxu 6pon3sl Ha 1oro-3anaje Kyit6riueBckoii obnactu.
Heonum u 6pon3zoauiti eex Iosonacvs u Illpuypanva. Kytibviuwes: KI'TIH, 1977. C. 63-72.

H3orosa 1996 —
H3oroBa M. A. KepaMuka 3noxu no3gHed 6ponssl Huxxero [loBomxba. PA. 1996. Ae 4.

C. 31-43.

Hzorosa 2000 —
H3otoBa M. A. PutyanbHbie KOMILIEKCHI ITOCENEHHA SMOXH No3nHel 6poHs3sl «MaxkapoBckas
peuka». Cpy6Has KynemypHO-ucCmopuyeckan obujHocme 8 cucmeme opeeHocmeii 3noxu 6poH3bl
Esapasuiickoii cmenu u necocmenu. Boponexc: Hz0-e0 BI'Y, 2000. C. 118-124.

Kanrip6aes, Kypmankynos 1992 —
Kaaripbaes M. K., Kypmanxynos XK. Kynsrypa apeBHHX CKOTOBOAOB M MeTaJLTyproB Caphl-ApKH.
Amwma-Ama: vinoim, 1992.

Kamenenxui, ¥Y3sHos 1977 —
Kamenenkuii U. C., ¥Y3aHoB A. A. O npaBuiax NOCTPOEHUA THCTOTPaMM. Apxeonozuieckue uc-
cneoosanun na Ypane u @ 3anaonou Cubupu. Ceeponoscx: YpI'y, 1977. C. 38—49.

Kapranu I 2002 -
Kapransi [. Cocmasumens u nayunwii peoakmop E. H. Hepnvix. M.: A3viku craeanckoti Kynemypei,
2002.

Kaprane: I1 2002 —
Kapransi II. Cocmasument u nayunwiii pedakmop E. H. Yepnvix. M.: S3eiku chaéanckoii kyrnomy-
put, 2002,

Kan u ap. 1965—
Kau H. 4., Kau C. B., Kunnanu M. I. Atnac u onpeaennTens II0J0B ¥ CEMSH BCTpeYaloluXcs
B 4eTBepTHuHBIX oTnokeHnAx CCCP. M.: Hayxka. 1965.

Kayanosa 1993 —
Kauanosa (pen.) Hamatuuku cpybHO¥H KynsTypel. Bonro-Ypansckoe Mexaypeube. Apxeonozus
Poccuu. CAH. B1-10. Tom I. Capamos: H30-60 CT'Y, 1993.

Kones 1991 -
Kones 0. 1. HoBglii THIT TaMATHUKOB KOHLIa 3TI0XH GpOH3BI B NecocTenHoM 3aBo/Kbe. [[pesHocmu
socmoyro-esponeiickoti necocmenu. Camapa: CITIH, 1991. C. 162-206.

Komnes 2000 -
Koner }O0. . 3akniountensHeiit 3Tan snoxu 6ponssl B IloBomkee. Hcemopus Camapckozo

Iosonxcva ¢ OpesHetiuiux épemen 0o Hawux OHel. bponsoavtii éex. Camapa: H30-60 CHL] PAH,
2000. C. 242-301.

Kones 2001 -
Kones 0. . Otuer 06 HccnenoBaHMH apXeolOrHYECKOro KOMILIEKca y ¢. Muxaitno-OBcaHka
IMecrpaBckoro paitona Camapckoit o6sacty B 2000 1. Camapa, 2001. AHA PAH, P-1, 6e3 nomepa.
Kocunues 2000 —
Kocunues II. A. KocTHbIe 0CTaTKH KMBOTHBIX H3 YKPEILUIEHHOTO NMOCENEHUS ApPKauM.
ApXeonornyecKkuii HCTOYHHK H MOZIETMPOBaHUE IPEBHUX TEXHONOTHA. Tpyoel My3esn-3anoeeoHu-
xa Apxaum. Henabunck: Llenmp «Apxaumn», 2000. C. 17-44.
Kouepikenxko u ap. 1993 —
Kouepskenxo O. B., Manos H. M., Cnonos B. H. OnbIT Hcnionb30BaHKs KJ1aCTEPHOTO aHaJIN3a IIPH
Kiaccudukain hopm kepaMukn cpy6HbIX norpedennit Hmknebomkckoro IlpaBo6eperxss (norpa-
HHUYbE CTEIH U JIECOCTENH). Apxeonozuyeckue éecmu. Capamos: H3o0-eo CI'Y, 1993. C. 86-109.



JIuteparypa 307

Kouepxxenko n ap. 1994 —
Kouepxenko O. B., Manos H. M., CnonoB B. H. OpnaMenTtanus cpy6Hoit norpebansHoii kepa-
MukH HinkreBomkckoro [TpaBoGepesxss (orpannybe CTenu u necocrenu). Teopus u npuxiaoHsle
Memoowl é apxeonozuu. Capamos: H30-e0 CI'Y, 1994. C. 74-96.

Koueprxenko u ap. 1994a —
Kouepxenko O. B., Cepreesa O. B., Cnonos B. H., [1labanoB B. JI. 3akoHOMEpPHOCTH ITOCTPO-
€HUA U 3BOJIIOLIMA OPHAMEHTA MOCENEHYECKOH KepaMMKH 3M0XH Mo3aHeH U puHanbHOR OPOH3EI
Hmwxaesomkckoro I[IpaBobepexss. Cpybras kynemypro-ucmopuueckan obnacme. Capamos: Hzo-
60 CI'Y, 1994. C. 27-29.

Kpueuosa-I'pakosa 1948 —
KpusuoBa-I'pakosa O. A. AnekceeBckoe moceneHHe 1 MOTWIBHUK. Tpyodwut M. 1948. Bein. XVIIL
C. 57-172.

Kpusuosa-['paxopa 1955 —
Kpusuosa-I'pakoBa O. A. CrenHoe [ToBomxkbe 1 [IpuuepHOMOpBE B 310Xy no3aHei 6poH3sl. MHA.
1955. Ne 46.

Kpynsxos 1960 —
Kpymuos E. U. [pesuas ucropus CesepHoro KaBkasza. M.: H30-60 AH CCCP, 1960.

Ky6bmues, Yepasakos 1985 —
Kyosiuies A. U., Yepnsaxos U. T. K npobneme cyiecTBOBaHNA BECOBO# CHCTEMBI y IIIEMEH OpOH-
30BOTO Beka creneil BocrouHoit EBponsl (Ha MaTepuanax norpe6eHus IUTEHIMKA KaTaKOMOHOM
KynbTyphl). CA. 1985. Ne 1. C. 39-54.

Ky3smuna 1994 —
Ky3smuna E. E. Otkyna npunuim uHaoapuu? MarepuaibHast Ky/lbTypa IUIEMEH aHIpOHOBCKOM 001~
HOCTH ¥ IPOMCXOMACHHE HHAOUpaHIEeB. M. Poccuiickuit uncmumym xynsmyponozuu, 1994.

Ky3smunsbix 1981 —
Ky3emunsix C. B. Meraytoo6paboTka cpy6GHBIX mwiieMeH 3akambsi. O6 ucmopuyueckux namMamHuKkax
no donunam Kamel u benoii. Kazans: HAJIH, 1981. C. 41-70.

Ky3smunbix 1983 —
Ky3pmunsix C. B. AHapoHoBckue uMnopth! B [Ipuypaibe (Ha mpuMepe KEHCKOTO 3aXOPOHEHHS
u3 Hoso-S6anakiuHCcKOro MOruiabHUKa). Kyaemypel 6pon3zoeo2o eexa Bocmounoti Eeponel.
Kytbouues: KI'TIH, 1983. C. 123-139.

Kynem3un 1972 —
Kynemaun B. M. Mensexwnii npa3aHuK y BAXOBCKMX XaHTOB. Mamepuanbvt no smuozpaguu Cubupu.
Tomck: H30-60 Tomcrozo I'Y, 1972. C. 93-98.

Kynem3us, Jlykuna 1977 —
Kynem3un B. M. Jlyknna H.B. Bacrorancko-BaxoBckune xaHTbl. Tomck: H30-60 Tomcxozo I'Y,
1977.

JlaBpywmnH, CiupuaoHoBa 1995 — _
JlaspymuH [O. A., Cniupunonosa E. A. [Ipanoxenune 2. Pesynsrarsl naneoreomopq)dnoruqecmx
UCCNeNOBaHUI HA CTOAHKAX Heonuta-OpoH3el B 6acceitne p. Camapa. H. JI. Mopaynoea. Heonum

u 3Heonum 102a recocmenu Bonzo- Ypanvckozo mexcoypeuvs. Opernbypz: H30-a0 « FOxcHbii Ypany,
1995. C. 177-199.

JleGenena 1996 —
JleGenera E. 10. O 3emsieqenuu B cremax u jecocremix Bocroynoit EBpomnsl B 3roxy OpoOH3BbI.

XIII ¥Ypansckoe apxeonozuyeckoe cosewjanue. Ypa: Bocmounvwlii ynusepcumem, 1996. Yacme 1.
C. 53-55.

39



308 JIuteparypa

Jle6enena 2003 —
Jle6benena E. 10. IIpunoxenne 3. [laneosrHob6orannyeckue mMarepuansl u3 Temns Xasuel I
HOBBIE JaHHEBIE 110 NCTOPHUH 3eMienenns B CeBepHoit Cupun. P. M. Mynuaes, H. 5. Mepnepm,
L. Amupos. Teanv Xazna I . Kynemoeo-aomunucmpamusnoiii yeump Ceeeproti Meconomamuu
IV-III meic. 0o n.3. M., 2003. C. 429-444.

Jlonatun 1987 —
Jlonatns B. A. OnbIT CTaTUCTHYECKOTO aHAIM3a KEPAMHUKH CPYOHBIX MOCENeHUi cTenHoM neBobe-
pexHo#t 30Hbl HxHero IloBomkba. Bonpockt omeuecmeennoii u sceobweti ucmopuu. Capamos:
H3z0-60 CT'Y, 1987. C. 128-136.

Jlonatux 1991 -
Jlonaruu B. A. Knaccudukanus kepamuku [IpeobpaxeHckoro nocenenus. Apxeonozus Bocmouno-
eaponetickoti necocmenu. Bun. 2. Capamos: H30-60 CI'Y, 1991. C. 42-92.

Jlonatun 2002 —
Jlonatus B. A. Cpy6Hbie nocenenus crenHoro Bonro-Ypanes. Caparos: H30-60 CI'Y, 2002.

Jlynbkos 2000 —
JlynskoB B. FO. OnbiT rpaduueckoil peKOHCTPYKIIMH COCYAOB 3MOXH no3aHed 6pon3sl. Teepckoii
apxeonozuyeckuu cooprux. Buin. 4. Mamepuanet 11 meepckoi apxeonozuveckoii kongepenyuu
u 5-20 3acedaHun Hayunozo cemunapa « Teepckan 3emna u conpedenvrvle meppumopuu 6 opes-
Hocmuy. Tom I. Teeps, 2000. C. 269-272.

Jlynskos 2001a —
Jlynwxos B. 0. HccnenoBanue kepamudeckoro koMiuiekca nocenenus I'ophsii I (mpeapaputens-
Hble pe3ynbrarhl). XV Vpaneckoe apxeonozuueckoe cosewanue. Tezucot 00Kk1a008 MeACOyYHapoOHOU
HayuHou koHgepenyuu. Openbypz: «Openbypeckan 2ybepruan, 2001. C. 93-95.

JlynbkoB 20016 —
Jlynbkos B. HO. AHanu3 cTparurpaduuecKoro pacipeaeneHusa KEpaMHIECKHX OCTaTKOB (Ha IpuMe-
pe xoyutexuuu nocenenns l'opusii I). bpousoswiii sex Bocmounoii Eéponvi: xapaxmepucmuxa Kyno-
myp, xporonozus u nepuoouzayus. MMHK Camapa: H30-60 OOO «HTL», 2001. C. 279-282.

JynekoB 2002 —
JlynskoB B. 0. Hcnonb3oBaHHe MporpaMMel CpaBHEHHs CHMMETPHYHBIX H300paXkeHHil npH pa-
60Te C KepaMHKOH 3TIOXH No3HeH OpoH3kl. [pesHeiiuue 0buHocmu 3emnedenvlyes U CKOmoeooos
Cegeprozo Ipuueprnomopws (IV muic. do n.3. — IV 6. n.3.). Tupacnonw: Ilpuonecmposckuii I'Y,
2002. C. 165-167.

Manog 2003 -
Maor H. M. Jluteilinsie GopMbl M IpeAMETHI JIMTEHHOTO MPOH3BOACTBA C HIKHEBODKCKHUX I10-
celeHnid cpyOHOH KynbTypHO-HCTOpHMYeckod obumHocTH. Umenus, noceawennvie 100-nemuio
desmenvHocmu Bacunua Anexceeeuua I'opooyoea e I'ocyoapcmeennom Hcmopuueckom mysee.
Yacme 1. M.: THM, 2003. C. 129-131.

Maprynan u ap. 1966 —
Maprynan A. X., Axnmes K. A.. Kaasip6aes M. K.. Opa3baes A. M. [IpeBHss KyabTypa
LlentpansHoro Kasaxcrana. Amma-Ama: Hayxa KazCCP, 1966.

Maprynan 1979 —
Maprynan A. X. Bera3ni-nanasi6aesckas Kynstypa LientpansHoro Kasaxcrana. Awa-Ama: Hayka
Ka3CCP, 1979.

Martomms 1975 —
Mariowmnn I. H. JaBnekanoso IV — HoBoe nocenenne anoxu 6pon3sl B IOxHoM Ilpuypanse.
KCHA. 1975. Buin. 142. C. 79-84.

Munnennopd 1885 —
Munneanopg A. @., pen. HccnenoBaHus cOBpeMEHHOTO COCTOSHHA CKOTOBOACTBa B Poccum.
Porarsiii ckoT. Bein. 2. M. 1885.



JIuteparypa 309

Mornonus, ITpaxux 2000 —
Mononus B. W, Tlpaxun A. JI. CpyOHas KyJabTypHO-KCTOpHYEcKas oOIIHOCTh B CUCTEME JIpEB-
HOCTeH eBpasuiickoii ctenu u necocrenu. Cpybnas KHO e cucmeme opesHocmeil 3noxu 6poH3bi
espazuiickoil cmenu u 1ecocmenu. Boponesc: H30-e0 BI'Y, 2000. C. 7-10.

MopryHosa, [Topoxosa 1989 —
Moprynosa H. JI., [Topoxosa O. H. [Tocenenus cpybHOH KynsTypsl B OpeHOYyprckoit obmacTu.
THocenenun cpybuoi obwnocmu. Boponesic: Hzo-eo BI'Y, 1989. C. 160-172.

Mopo3zon 1983 —
Mopozos [O. A. TapnbsikaeBckoe noceseHne cpyoHoit KyneTyphl. Ilocerenusn u acunuwya OpesHux
nnemen FOxcrnozo Ypana. Yepa: BOPAH CCCP, 1983. C. 19-40.

Mopozos, PyrTo 1989 —
Mopoaos 10. A., Pyrro H. I'. UnmMuHCKOE moceeHne cpyOHOM KylbTypsl Ha peke YpIIak.

Mamepuanet no anoxe 6pon3zvl u pannezo scenesa FOxncrozo Hpuypanvs u Huscnezo Iloeonvoices.
Y¢a: BHL YpO AH CCCP, 1989. C. 72-84.

Hapmaes 1969 —
Hapmaes M. b. Kanmsiukwuit ckot. Drucma: Kanmulyxoe knudicHoe uzdamenrscmeo, 1969.

Huxutun 1983 —
Huxutun B. B. Copusre pacreuns ¢nopst CCCP. JI.: Hayka. 1983.

OG6bineHHoB 1989 —
O6b1neHHOB M. ®. baxunHcknit Kiaa cpyoHoit kymetypsl B FOxwHoM [puypanse. Mamepuanvt no
anoxe 6pon3bl u pannezo xcenesza FOxcnozo Hpuypanes u Huxcnezo Iosonxcen. Yha: BHL] YpO
AH CCCP, 1989. C. 85-92.

O6b1neHHOB 1996 —
O6rinenno M. @. Ceenenusa o HaxoAkax MeTalIMYECKHX H3ZeNMid OpoH30BOro Beka Ha
IOxHoM Ypane. Akmyansusie npobaemvl Opesneti ucmopuu u apxeonozuu FOxcnozo Ypana.
Vpa: Bocmounuwiii ynusepcumem, 1996. C. 105-123.

O6r1nenHOB, ['opOyHoB M ap. 2001 —
Oo6sigenHoB M. @., T'opOynos B. C., Mypasxkuna JI. H., O6sinennosa I'. T., I'apycrosuy I. H.
Trwo6sk: nocenenne 6poHzoBoro Beka Ha HOxxHom Ypane. Ygpa: H30-60 bawxupckozo Ioc. 11eo.
yHugepcumema, 2001.

OO6r1aeHHOB, OOBLIeHHOBA 1992 —
O6biaeHHoB M. @., O6s1aeHHOBa I. T. CeBepo-BocTouHas nepugepus cpyOHOMH KyIbTypPHO-HCTO-
puueckoii oduHoctH. Camapa: Hzo-e0 Camapckozo I'Y, 1992.

ITammac 1993 —
Hayunoe nacneane I1. C. ITannaca. [TuceMa. 1768 — 1771 rr. Cocmasumens B. H. Ocunos.
CIl6: THAJIH], 1993.

Iasyxun 1969 —
ITa3yxun B. A. Mennsie cnutku n3 Openbyprekoro myses. CA. 1969. Ne 4. C. 230-245.

Ietpun u gp. 1993 —
Ierpun B. T., Hoxpuna T. U, lllopun A. @. Apxeonornyeckue NaMaTHUKK AprasmHCKOro BOJO-
XpaHuivia (3MoXu Kamua 1 6poH3sl). Hosocubupck: Hayxa, 1993.

Ilerpos 2001 —
IMerpos @. H. 3aps XI —HoBoe cpyb6HO-anakynbckoe nocenenne IOxuoro 3aypanss. bpoHzoeuiii ex
Bocmounoti Eeponbl: xapakmepucmuka Kyabniyp, Xxporonozun u nepuoousayui. MMHK Camapa:
H30-60 OO0 «HIIL», 2001. C. 440, 441.

Ionraeuxwuit 1941 —
TMograemmii I'. B. Top. Boponex, 1936 . Apxeonozuueckue ucchedoéanus 6 PCOCP 6 1934-1936 2.
M-JL: HUMK, 1941. C. 156-160.



310 JIuteparypa

ITonos 1971 —
ITonos C. A. Taiinsl [IaTumapoB: (Odepku o ApeBHEH U CPETHEBEKOBOM HCTOPHH OpEHOYPreKUX
creneit). Yennbunck: KOxcHo-Ypanbckoe kHuxicHoe u3d-6o, 1971.
ITopoxosa 1989 —
ITopoxosa O. U. CpyOHo-anakynsckoe Ilokposckoe nocenenue B 3anagHom OpeHOypxbe.
Mamepuanuvt no anoxe 6pon3wl u pannezo xcenesza FOxcnozo Ipuypanvsa u Hudcnezo Ilogonices.
Yepa: BHL] YpO AH CCCP, 1989. C. 60-71.
INoremxuHa 1985 —
IMToremkuna T. M. Bpox3oBsiit Bek necocrendoro IIpurobonea. M.: Hayka, 1985. 376 c.
IIpOMBIILIEHHOCTH —
IIpoMBINLIEHHOCTD U TEXHUKA. DHYurnonedun npomviunennvix suanui. T. V. CII6., 1904.
Ipsaxun 1993 —
Tlpaxun A. 1. MoconoBCKHIH MocenoK 3noxH no3gueii 6ponssl. Ku. 1. Boponeoc: H30-60 BI'Y,
1993.
[psaxun 1996 —
IIpaxun A. JI. MoconoBckoe NocejieHHe METaLTyproB-IHTCHIIUKOB 3110XH M03AHEH OpOH3LI.
KH. 2. Boponesic: H30-60 BI'Y, 1996.
IIpsixun, becenun 1989 —
IIpaxun A. J., becenun B. H. Tunonorus xepamuxku Moconosckoro nocenenus. Iocerenus
cpy6roit obwynocmu. Boponexc: H3o-eo BI'Y, 1989. C. 106—124.
Ipsxun, Exumon 1984 —
ITpaxun A. A., Exumos 1O. I. Kepamuka Moconosckoro nmoceneHus cpyOHOH KynbTypPOHO-HCTO-

pUYECKOi OOIIHOCTU: TEHAEHLMH Pa3BUTUA. Inoxa 6pOH3bI 80CMOYHOEEDONENCKOU 1ecocment.
Boponec: H30-eé0 BI'Y, 1984. C. 123-146.

Ipsxun, CaBpacoB 1989 —
Ipaxun A. J1., CaBpacos A. C. [iunsubie TMTEiHBIE POpMBI ¢ MOCOJIOBCKOTO NNOCEIEHH METAJT-
nmyproB-muteHmMkoB. [Tocenenus cpybrott obunocmu. Boponesic: Hzo-eo BI'Y, 1989. C. 39-80.

Ipsaxun, CaBpacos 1993 —
Ipaxun A. [I., Caspacos A. C. IInasmwibHble Yauii ¢ MOCONOBCKOTro NOCENSHHA METALTYPIOB-
JINTEHIHUKOB TOHCKOH JIECOCTEMHOH CpYOHOi KynbTYypEI. Apxeonozun [Jono-Bonccrkozo baccetina.
Boponexc, 1993. C. 52-71.

IIpsaxun n gp. 2000 —
IIpaxun A. J1., Otpowenko B. B., beceanu B. ., Bposengep ¥O0. M. [locenenne anoxu 6pos-
361 Kannranoso II: Marepuanst pabot Ykpauncko-Poccuiickoil apxeonornueckoit IKCIeaULIKH.
Bopouexc: Hz0-60 BI'Y, 2000.

Pytro 1982 —
Pyrro H. I. HoBsle cpybHo-anakynsckue naMatHukd KOxHoro Ilpuypanss. llpuyparve 6 snoxy
6pon3el u pannezo xcenesa. Ypa: BOAH CCCP, 1982. C. 20-29.

Pyrro 1987 — '
Pytro H. I. K Bonpocy o cpybHo-anakynbckux koHTakTax (Ha Marepuane 6amkupckiux maMAaTHH-
KOB). Bonpocwl dOpesHeii u cpeonesexogou ucmopuu FOxcnozo Ypana. Ygpa: BE®@AH CCCP, 1987.
C. 43-52.

PytTo0, Mopo3oB 2001 —
Pytro H. I'., Mopo3oB 0. A. O napubix norpebennsx cpy6Ho-anakynbCckux mieMeH Ha IOxxHoM

Vpane. bponsoswiii 6ex Bocmounoti Eeponvl. xapakmepucmuxka Kynemyp, XpoHOR02Us U REPUOOU-
sayun. MMHK. Camapa: H30-60 OO0 «HIIL]», 2001. C. 333-335.



JIuteparypa 311

Pri6axoB 2003 —
Pri6akoB A. A. JlanamadTHas cienr¢urka apxeoorudeckux naMarHukoB Kapranuxckoro npes-
HETO TOPHO-METaJUTypruueckoro ueHrpa. Mesxcdynapooroe (XVI Ypanvckoe) apxeonozuueckoe
cosewyanue. MMHK. Ilepmv: Hepmcxuii I'Y, 2003. C. 251-252.

Puinauna, [errsapera 1989 —
Peinanna H. B., Jertapepa A. [I. Pe3ynbTarsl TEXHOJIOrMYECKOTO HCCIIEA0BAHNA METAIUNIHYECKHX
u3nenuit Moconosckoro nocenenus. Ilocenenun cpy6roui obwynocmu. Boponexc: Hzo-60 BI'Y,
1989. C. 14-39.

Caspacos 1996 —
CaspacoB A. C. JxcriepMMeHTaNbHOE M3yYeHHE TEXHOJIOTHM MeTauioo6pabarsiBalomero npo-
u3BoactBa. A. [. Ilpsaxun. Moconoéckoe nocenenue mMemauiypeo6-1umeuuyuxo8 3noxXu no3ouetl
6pon3el. Kn. 2. Boponeowc: H30-60 BI'Y, 1996. C. 135-158.

CanpHuxoB 1967 —
CansnukoB K. B. Ouepku apesHeit ucropum IOxxHoro Ypana. M.: Hayxa, 1967.

Cenosa 2000 —
Cenopa M. C. Ilocenennsa cpybHoit kyneTypsl. Hcmopus Camapckozo Ilo6onsices ¢ Opeeneiuiux
apemen 0o Hawux Oxeil. bponzoeniii sex. Camapa: H30-e0 CHL] PAH, 2000. C. 109-241.

Cemenona 2000 —
CemenoBa A. II. ITorpebanbHbie MaMATHHKH cpyOHOH KynbTypel. Mcmopus Camapckozo
THosonxces ¢ Opesnetiwux epemen 0o Hawux Oneud. bponsoewiii eex. Camapa: H3o-eo CHL]
PAH, 2000. C. 152-208.

Copokuna 1986 —
Copoxuna 1. A. TTorpeGenns 3noxu 6poH3bl B 3anaaHomM [IpenkaBkasbe. Apxeonozuyeckue omxpol-
mus Ha Hosocmpoiikax. [[peanocmu Cesepnozo Kaskaza (Mamepuanvl pabom Cesepoxasxka3sckoii
akcneouyuu). Boinyck 1. M.: UA PAH, 1986. C. 33—69.

Credanos u gp. 2001 —
Crecdanos B. 1., Kopsakos U. O., Yemsxus 0. IT. Ky3smunsix C. B. HrpansHbie kocTH H3 CpyOHO-
aHJIPOHOBCKMX NAaMATHHKOB Ypana u 3anagnoil Cubupn. bpousoswiil sex Bocmounoti Egponbi:
Xapaxmepucmuxa Kyaemyp, xporonozus u nepuoouzayus. MMHK. Camapa: HU30-60 QOO «HIIL]»,
2001. C. 209-298.

Tarapunos 2003 —
Tarapunos C. H. /IpepHne ropHaku-meramnypru JJonbacca. Craganck: H30-6o Ilevamuuiii 0gop,
2003.

TuxoHos 1960 —
Tuxonos b. I. Metamnueckue naaeans 3noxu 6ponssl Ha CpenHeM Ypaie u B 3aypanse. MHA.
1960. Ne 90.

Tkauen 2002 —
TxaueB A. A. Llenrpansubiit Kasaxcran B snoxy 6ponssl. Tiomens: H30-60 TiomI HI'Y, 2002.

XanunkoB 1977 —
XamukoB A. X. Bonro-Kambe B Havase 3moxu pandero xenesa (VIII-VI BB. no H.3.). M.: Hayka,
1977.

Xananun 2000 —
Xamamue M. B. K npobneme B3anMoaeHcTBIA cpyOHO¥ M aaKyIECKOH KyNbTYp B HaYale TIO3HETO

Opon3osoro Beka. Cpybras KHO 6 cucmeme OpesHocmeti 3noxu 6poH3bl e8pasuiickod cmenu
u necocmenu. Boponexc: H30-e60 BI'Y, 2000. C. 67-71.



312 JIuteparypa

Xananun 2001 -
Xanmanua M. B. IlepBriii 6eckypraHHblif MOTMIIBHHK CHHTAIITHHCKON KYJNBTYpPhl B CTENTHOM
IIpuypanse. Bponszoewiti eex Bocmounoit Eeponwi: Xapakmepucmuka kynemyp, XpoHoao2us u
nepuodusayus. Camapa: H30-60 OO0 «HTL]», 2001. C. 417—425.
Xananux, Bornanos 1999 —
Xananua M. B., bormanos C. B. IMorpe6ajgbHble MaMATHHKH 3M0XH OPOH3bI C TEPPHTOPHH
openbyprckoro [Ipuypanss. Apxeonozuyeckue namamuuxu Openbypixcoa. Bun. 11l Openbype:
Heyamuwiii oeop Jumyp, 1999. C. 75-104.
Xopxun 2000 —
Xopkud J1. A. [Ipou3BoaCTBEHHO-pUTYaIbHASA TOCTPOiika Ha CpyOHOM MeTanooOpabaTeiBaioiieM
nocenenns Yerb-Kypmiom non Caparosom. TTHM. 2000. Buin. 122. C. 59-67.
Iankuu 1956 —
Hankun B. . Marepuans! 1 HCTOpPHH CKOTOBOACTBA U 0XOThl B JIpeBHeit Pycu. MHA. 1956.
N5 1.
Hankuu 1970 —
Hanxun B. U. Ipesneitmne nomarinue sxuBotHele BoctouHoit EBponsl. MHA. 1970. Nel61.
Hanxuu 1972 —
Hankun B. U. oMamHue xuBotHbIe BocTouHoit EBpons! B anioxy no3axeit 6poxssl. Coobut. 1, 4,
Bronnemenv. MOHII. Omo. 6uon. T. 77. M., 1972. Bein. 1. C. 46—65; Buin. 4. C. 60-74.
Yepauxon 1960 —
Yepunxos C. C. Bocrounsiit Kasaxcran B anoxy 6pon3sl. MHA. Ne88. 1960.
Yepuruix 1970 —
Yepuoix E. H. [ipeBHeiiman Metaiutyprusa Ypaina u [losomxesa. MHA. 1970. Ne 172.
Yepubix 1972 -
Yepusix E. H. Metann - yenosek — BpeMs. M.: Hayxa. 1972.
YepHsix 1997 —
Yepnrix E. H. Kapransi. 3absiTeiii Mup. M. Nox, 1997.
Yepnbix 2000a —
Yepusix E. H. Cekc-Taby Ha Kapranax. U He Toneko. Poccutickue éecmu. 2000. Ne 20-21.
Yeparix 20000 —
Yepusix E. H. ®erHomen u napagokcsl Kapranunckoro komiuviekca. Cpybras Kynemypho-ucmo-
puueckas obwyHocmb 8 cucmeme opesHocmeti 3noxu 6ponsvl Eeapasutickoii cmenu u necocmenu.
Boponexc: H30-60 BI'Y, 2000. C. 15-24.
YepHsix, Aranos, Ky3smuneix 1989 —
Yepunix E. H., Aranos C. A., Ky3smussix C. B. EBpasuiickas MeTautyprudeckas NpOBHHIINA
Kak cHucTteMa. Texwuueckuil u coyuanbHelii npozpecc 8 3noxy nepeobblmHoObUWUHKO20 cMpOA:
(Hngpopmayuonnvie mamepuanet). Ceeponosck: YpO AH CCCP, 1989. C. 5-10.
YepHbix, Aranos, Ky3sMulbeix 1990 —
Yepunix E. H., Aranos C. A., Ky3smunsix C. B. A3uarckas 30Ha EBpa3uiickoil MeTaJLTypru4deckoit
npoBUHLMH. [Tpobnembl ucmopuieckoil uHmepnpemayuyu apxeonozuYecKux u Imrozpaguyeckux
ucmouruxos 3anaownou Cubupu. Tomcx: H30-60 Tomckozo I'Y, 1990. C. 34-37.
Yepusbix, Aranos, Ky3smunsix 1991 -
Yepurix E. H., Aranos C. A., Ky3smunsix C. B. EBponeiickas 3oHa EBpaluiickoit MeTan-
Jypru4ecKkoil NpoBUHLMH. [peenetimue obwynocmu 3emnedenvyes u ckomoeoooe Ceeeprozo
ITpuuepuomopws (V meic. 0o #.3. — V 8. n.3.). Kues, 1991. C. 110-111.



Jlurepatypa 313

YepHusix, JleGenena, Ky3smunnix 1997 —
Yepnsix E. H., Jle6enena E. 10O., Kyasmunrix C. B. K npobneme ncrokos 3emeaenus B Bocrousnoi
Espone. Cabamunosckan u cpybnan kynemypui: (IIpobnema 63aumocenseii Bocmoxa u 3anada
8 3noxy no3oHei bponswl). Kues — Huxonaee — IOxcrnoykpaunck, 1997. C. 27-28.
YepHuix u ap. 1996 —
Yepurix E. H., Asunosa JI. U, bapuesa T. B., JTynskos B. 1O., Opnosckas JI. b., Teneitmsumu T. O.
KoMmbloTepHbie NporpaMMbl B HCTOPHKO-METAJLTYPrHYECKHX MCCleRoBaHuAX naboparopun HA
PAH. Komneromepul ¢ apxeonozuu. M: UA PAH., 1996. C. 95-103.
YepHbix U gp. 1999 —
Yepusix E. H., Ky3smunsix C. B., Jle6enepa E. 10., Aranos C. A., Jlyaskos B. [1., Opnosckas JI. b,
TenefimBwin T. O., Bansko [I. B. Apxeonoruyeckne maMATHHKH 3110XK OpoH3bl Ha Kapranax.
ITocenenue l'opusiit u apyrue. P4, Ne 1. 1999. C. 77-102.
YepHrix u ap. 2002 —
Yepubix E. H., Autunmnnoii E. E., Ky3smunsix C. B., JIe6enesoii E. 10., Jlynskos B. 0. Kaprann
U IpeBHefIlIee FOPHO-METALTYprudeckoe Npou3BoACTBO Ha ceBepe EBpasun. KCHA. Ne 213. 2002.
C. 3-26.
Yubunes 1999 —
Yubmries A. A. (pea. ¥ cocraButens). [eorpaduueckuit atnac Openbyprexkoii obnactu. M.: UK,
1999.
Mopun 1985 —
[Iopuu A. ®. K Bonpocy 06 0THOCHTENLHOH XPOHOJIIOTMH YEPKAaCKYIbCKMX MaMATHUKOB IO>kHoro
3aypanss. bpouzoeutii sex FOxcnozo Ipuypanva. Ygpa: BOAH CCCP, 1985. C. 88—100.
I tykenbepr 1901 —
IItykeHGepr A. A. Marepnainsl 111 H3y4eHHa MeaHoro (6poH30BOr0) Beka BOCTOYHOM MOJIOCH
Esponeiickoit Poccuu. HOAHS. 1901. T. XIX, ewin. 1. C. 165-213.
Bartosiewicz 1997 —
Bartosiewicz L., Van Neer W. Draught Cattle: Their osteological identification and History.
Vol. 281. Budapest: Institute of Archaeological Sciences, 1997.
Bittei 1971 -
- ’gittel K. Guide to Bogazkdy. Ankara: Archaeological Museum, 1971.
Boessneck & Miiller 1964 —
Boessneck J, Hanns-Herman Miiller, Manfred Teichert. Osteologische Unterscheidungsmerkmale
zwischen Schaf (Ovis aries Linne) und Ziege (Capra hircus Linne). Kiihn-Archiv, Band 78, Heft
1-2. Miinchen, 1964.
Bourgarit and Mille 1997 —
Bourgarit D., Mille B. La métallurgie chalcolithique de Cabriéres: confrontation des donées exp-
erimentales et archéologiques en laboratoire. Archéologie en Languedoc, 21. P. 51-64.
Cemych, Antipina, Lebedeva 1998 —
‘Cemnych E. N., Antipina E. E., Lebedeva E.Yu. Produktionsformen der Urgeselschaft in der Steppen
Osteuropas (Ackerbau, Viezucht, Erzgewinnung und Verhiittung). Das Karpatenbeckens und die
Osteuropdische Stgppe: Nomadenbewegungen und Kulturaustausch in der vorchristlichen Metallzeit
(4000-500 v. Chr.). Stidosteuropa-Geselschaft, Miinchen. Hrsg. Von B. Hinsel und J. Machnik.
Rahden/Westf.: Leidorf, 1998. S. 233-252.
Chernykh and Rovira 1998 —
Chernykh E.N.,Rovira S. La metalurgia antigua del cobre en Kargaly (Orenburg, Rusia): informe
preliminar. M.C. Frére-Sautot (ed.). Paléométallurgie des cuivres. Actes du colloque de Bourg-en-
Bresse et Beaune, 17-18 oct. 1997. Montagnac: Editions Monique Mergoil, 1998. P. 77-83.

40—701



314 JIuteparypa

Cierny 2003 —
Ciemy J. Vier Dinge verderfben ein Bergwerk...— welche Ereignisse haben die Bergwerkproduktion
in der Frithzeit beeinflusst? Man and Mining — Mensch und Bergbau. Studies in honour of Gerd
Weisgerber on occasion of his 65th birthday. Ed. by Th. Stollner, G. Korlin, G. Steffens, J. Cierny.
Der Anschnitt. Bhft. 16. Bochum: Bergbau-Museums, 2003. S. 93-102.

Davis 1987 -
Davis, S. J. M. The Archaeology of Animals. London: Batsford, 1987.

Doll 2003 —
Doll M. Animals and Men in Mines — the Bone Assemblages from Karnab and Musiston. Man
and Mining — Mensch und Bergbau. Studies in honour of Gerd Weisgerber on occasion of his 65th
birthday. Ed. by Th. Stéllner, G. Kérlin, G. Steffens, J. Cierny. Der Anschnitt. Bhft. 16. Bochum:
Bergbau-Museums, 2003. P.113-125.

Driesch 1976 —
Driesch von den A. The Measurement of animal bones from archaeological sites. Peabody Museum
Bulletin 1. Harvard: Harvard University Press, 1976.

Gautier 1984 —
Gautier A. How do I count you? Let me count the ways. Problems in archaeozoological quantifi-
cation. C. Grigson & J. Clutton-Brock (eds.) Animals and archaeology. Volume 4. Husbandry in
Europe. Oxford: British archaeological reports (international series) 227. 1984. P. 237-251.

Goémez Ramos 1999 —
Goémez Ramos P. Obtencion de metales en la Prehistoria de la Peninsula Ibérica. Oxford: BAR
International Series 753. Archaeopress, 1999.

Gorsdorf 1990 —
Gorsdorf, J. Die Interpretation von “C-Datierungen im Berliner '"C—Labor. Zeitschrift fiir
Archdologie. 24, 1990. S. 27-34.

Gorsdorf 2000 —
Gorsdorf, J. Datierungen im Berliner '*C-Labor. Berliner Beitrdge zur Archdometrie, Band 17,
2000. 8. 121-131.

Grayson 1984 —
Grayson D. K. Quantitative zooarchaeology. New York: Academic press. 1984.

Hauptmann 1991 -
Hauptmann A. From the use of ore to the production of metal. The discovery of copper metallurgy
at Feinan, Wadi Arabah/Jordan. Ch. Eluére andJ. P. Mohen (ed.), Découverte du Métal: 397—412.
Paris: Picard, 1991.

Hauptmann et al. 1996 —
Hauptmann, A., Bachmann, H. G. and Maddin, R. Chalcolithic copper smelting: new evidence from
excavations at Feinan, Jordan. Archaeometry 1994, Ankara. The Proceedings of the 29th International
Symposium on Archaeometry. Ankara, 9—14 May 1994: 3—10. Ankara: Tiibitak, 1996.

Hesse & Wapnish 1985 —
Hesse B., Wapnish P. Animal Bone Archaeology. Washington D.C.: Taraxacum, 1985.

Lasota-Moskalewska & Moskalewski 1980 —
Lasota-Moskalewska A, Moskalewski S. Microscopic comparison of bones from mediaeval
domestic and wild pigs. Ossa, 7. 1980. P.173-178.

Miller, Smart 1984 —
Miller N. F., Smart T. L. Intentional burning of dung as fuel: a mechanism for incorporation of
charred seeds into the archaeological record. Journal of Ethnobiology. Ne 4 (1). 1984. P. 15-28.



JIuteparypa 315

Mook and Streurman 1983 —
Mook, W. G. and Streurman, H. J. Physical and chemical aspects of radiocarbon dating. Journal
of the European Study Group on Physical, Chemical and Mathematical Techniques Applied
to Archaeology. PACT 8, 1983. P. 31-55.

Payne 1985 —
Payne S. Morphological distinctions between the mandibular teeth of young sheep and goat. Journal
of Archaeological Science 12. London, 1985. P. 139-147.

Percy 1861 —
Percy J. Metallurgy. London, 1861.

Ramsey 1995 —
Ramsey C. B. Radiocarbon Calibration and Analysis of Stratigraphy: The OxCal Program.
Cook G. T., Harkness D. D., Miller B. F. and Scott E. M. (eds.). Proceedings of the 15th International
MC Conference. Radiocarbon 37(2), 1995. P. 425—430.

Ramsey 1998 —
Ramsey C. B. Probability and Dating. Radiocarbon 40(1), 1998. P. 461—474.

Ramsey 2001 —
Ramsey C. B. Development of the Radiocarbon calibration program. Radiocarbon 43(24), 2001.
P. 355-363.

Rovira 1999 —
Rovira S. Una propuesta metodoldgica para el estudio de la metalurgia prehistorica: el caso
de Gomy en la region de Kargaly (Orenburg, Rusia). Trabajos de Prehistoria, 56(2): 85-113.

Rovira 2001 -
Rovira S. Anélisis de escorias calcoliticas de fundicion de cobre utilizando la microscopia electronica
de barrido. B. M. Gomez Tubio, M. A. Respaldiza y M. L. Pardo (ed.), III Congreso Nacional
de Arqueometria: 477-486. Sevilla: Universidad de Sevilla, 2001.

Silver 1969 —
Silver I. A. The Ageing of Domestic Animals. Science in Archaeology. Ed. Brothwell D. & E. Higgs.
London, 1969. P. 283—302.

Stuiver et al. 1998 — ,
Stuiver M., Reimer P. J., Bard E., Beck J.W., Burr G.S., Hughen K.A., Kromer B., McCormac
F. G, vd. Plicht J. and Spurk M. INTCAL98 Radiocarbon Age Calibration, 24,000-0 cal BP.
Radiocarbon 40(3), 1998. P. 1041-1083.

Tallgren 1916 —
Tallgren A. M. Collection Zaoussailov au Musée historigue de Finlande a Helsingfors. 1. Cataloque
raisonné de la collection de 1’dge du bronze. Helsingfors, 1916.

Tallgren 1926 —
Tallgren A. M. La Pontide préscythique aprés I’introduction des métaux. ES4. 1926. II.

Watson 1978 —
Watson J. P. N. The interpretation of Epiphyseal Fusiondata. Research Problems
in Zooarchaeology, 3. Ed. Brothwell D., K. D. Thomas & J. Clutton-Brock. Institute of Archaeology.
London, 1978. P. 97-101.

Zwicker 1980 —
Zwicker U. Investigations on the extractive metallurgy of Cu/Sb/As ore and excavated smelting
products from Norsun-Tepe (Keban) on the Upper Euphrates (35002800 BC). W.A. Oddy (ed.),
Aspects of Early Metallurgy. British Museum Occasional Paper 17. London, 1980. P. 13-26.

Zwicker et al. 1981 —
Zwicker U., Virdis P. and Ceruti M. L. Investigation on copper ore, prehistoric copper slag
and copper ingots from Sardinia. P T. Craddock (ed.), Scientific Studies in Early Mining and
Extractive Metallurgy. British Museum Occasional Paper 20. London, 1981. P. 135-163.

40*



Cnucok cokpailyeHun

AMHA - Apxus A PAH

AH CCCP - Akanemus Hayk CCCP

AO - Apxeonoru4eckne OTKpbITHA

BI'TIN - bauikupckuil roCyAapCTBEHHBIN N€1arorHyeCcknii HHCTUTYT

BHII - bamxupckuii Hayunsii uentp YpO AH CCCP

B®AH CCCP - bamkupckuit punnan AH CCCP

BAAD — BecTHHK apXeonorHH, aHTPONOIOTHH ¥ STHorpaguu. TiomeHb

BI'Y — BopoHexcKuii rocyapCTBEHHBIA YHUBEPCUTET

I'HM - T'ocynapctBeHHbiii McTopuueckuit My3ei

I'MTP - I'ocynapcTBeHHBIi My3eli Tatapckoiil pecnnyonuku

I'Y — TocynapcTBeHHBI YHHBEPCHUTET

JA — IloHckas apxeonorus. PocroB-Ha-Jlony

AI'Y — [InenponeTpoBCKUil rocyIapCTBEHHBIH YHHBEPCHTET

HUA PAH - HuctutyT apxeonornu PAH

HAD CO PAH - Huactutyt apxeonoruu 1 stHorpaguu CO PAH

HHUMK — UHcTuTyT McTOopun MarepuanbsHoi KyneTypsl AH CCCP PAH

HOAHI - Hssectns ObuiecTBa apxeoysoruy, HICTOpUM U 3THorpadpum npu KasaHckoMm
yHusepcutete. Kazanp

HSAIH - UHcTrTyT A361Ka, TuTeparyphl ¥ Hcropuu uM. I. U6parumosa KOAH CCCP

KapI'¥Y — KaparanauHCKkHil rocy1apCTBeHHEIH YHHBEPCHTET

KI'TIM - KyitGpimeBcKHH rocyaapCTBEHHEIHN 11€4arorndeckiii HHCTUTYT

KCHA - Kparkue coobmenns HHctutyTa apxeonornn PAH

K®AH CCCP — Kazauckuii punuan AH CCCP

MA?D - Mya3eii anTpononorus 1 aTHorpaguu uM. ITerpa Benukoro

MMHA - Marepuais! 1 uccnefoBaHus no apxeonoruu CCCP. M.-JI.

MMHAP — Marepuansl ¥ uccieoBaHus 1o apxeonoruu Poccun. M.

MMHK - Marepuansl MeX1yHapogHOH HayuHOH koH(epeHLIHH

MHK - Marepuaibi Hay4HOH KOH(EpEeHLIMH

MOMII - MockoBckoe 0011eCTBO HCTIBITaTeled NpHUpOab!

PA — Poccuiickas apxeonorus. M.

PAH - Poccuiickas AkageMHs Hayk

CA - Coserckas apxeonorus. M.

CAM - CBoa apxeonorn4eckux UCTOYHHKOB

CI'TIA - Camapckwii rocyqapCTBEHHBIH NeJarornyeckuii HHCTUTYT

CT'Y — CapcTOBCKHii FOCYIapCTBEHHBIH YHHBEPCUTET

CT'Y — Camapckuit HaydHsid neHTp PAH

CII6I'Y — Cankr-ITlerep6yprckuit rocynapCTBeHHbI YHHBEPCHTET

TIriAM - Tpyas TUM

TioMI'HI'Y — TioMeHCKmii rocynapcTBeHHbIH HedTerazoBbiit yHUBEPCHTET

YU - Vpansckas u3narensckas pupma

YpI'Y — Ypansckuii rocyiapcTBEHHBIH YHHBEPCHTET

¥YpO PAH - Vpansckoe oraeneine PAH

Yeal'V — Yenabunckuii rocynapcTBEHHbI YHUBEPCHTET

ESA - Eurasia Septentrionalis Antiqua. Helsinki



Resume

Specific Features of the Archaeological Remains from Gorny

The unique character of the archaeological materials from the site of Gorny has already been di-
scussed relatively extensively in the specialist and popular scientific literature dealing with the mining
metallurgical center of Kargaly. The unique features of the Gomy materials are clearly evident both in
their quantitative and qualitative respects.

We managed to uncover only 1208 sq. m. during nine excavation seasons (1992 — 1999 and 2002)
at this miners’ and metallurgists’ settlement. To be more precise, we should exclude from this excavated
total, those areas which do not relate to the Late Bronze cultural layer that defines the Gorny settlement.
Thus, for example, we have to exclude from this total: the «Russian» house (excavation 2); the cut of the
central part of the most ancient mine on the hill (excavation 5); the shaft in excavation 6 etc. Removing
these extraneous features from our estimate, the total area of the excavated Late Bronze cultural layer at
Gorny is a little more than 1000 sq. m. or, to be more precise, 1012 sq. m. (see table 1.).

Table 1. Distribution of the archaeological materials from Gorny according to its chronological phases and sub-phases

Animal bones Stone artifacts
Phase/ P I
subphase Number | Volumein ottery | Copper Slag Casting | Hammers
dm? moulds & sledges
A 67365 670 2817 73 278 5 89
B-1 537827 5625 24476 1564 1239 82 398
B-2 166320 1558 6577 222 277 15 83
B-3 1793385 20459 86667 2151 2702 93 897
Out of phases 17216 212 668 6 43 2 14
Total 2582113 28 523 121 205 4016 4539 197 1481

The concentration of archaeological remains from the Late Bronze layer at Gorny is amazingly
high in comparison with all other Late Bronze Eurasian settlements. Some concentrations are easy
to explain; others more difficult. For example, it is not difficult to understand the huge number of
copper samples — more than 4,000 — extracted from this layer, since the settlement clearly functioned
as a long-term area inhabited by settled metallurgists who did not experience any difficulty in obtai-
ning rich copper ore. Nevertheless, the recorded number of copper fragments from Gorny is much
higher (in quantity, not general weight) than that recorded in our general data base for the entire area
encompassed by the Timber Grave (or Srubnaya) historical cultural community.

We regret that we were able to use metal detectors only during the last two field seasons of 1999
and 2002, and we are certain that, if we could have used this device during the previous seasons, then
the total number of recovered copper artifacts would have reached 10,000! In other words, despite the
thorough manual selection of our young workers, we have to confess that we likely missed two out
of every three copper artifacts.

The bones of the domestic animals from Gorny are harder to explain and certainly surpass all pre-
vious records. They total more than 2.5 million, and such a huge number requires a different explanation
than in the case of the copper samples. The roots of a satisfactory explanation lie in the sacral magical
character of the settlers’ lives.

The peculiarities of the remains at Gorny are not any less impressive in terms of their quality,
an aspect that is clearly seen by comparing the Gorny settlement with any other of the numerous sites
of the Srubnaya-Andronovskaya culture.

One can begin with the topography of Gorny, and not only Gorny, but the majority of the known
Late Bronze settlements dispersed across the Kargaly area. Outside this area, one hardly finds such
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a positioning of separate settlements of this Srubnaya community: far from water, on high hills;
and, in general, located in such inconvenient places to live.

In addition, we were not able to find among other known Srubnaya sites anything like Gomy’s
array of dwellings and production buildings — from the early small pit hole «homes» of phase A up to the
foundation pits of the large complexes of phase B-1 with their specialized modules.

The unimaginably complex and intricate labyrinths of the sacral prospecting trenches on the dw-
elling hill were absolutely new for us. We never had to deal with so many ritual magic structures before
Gorny. Among them there is the great number of sacrificial pits filled with special collections of bones.
The «male trenches-phalluses» under the floors of the dwellings and melting yards were also initially
unusual; they were directed towards the «female bosoms» of the metallurgical fireplaces — or the place
where the metal was born, as they believed.

Among the archaeological materials, only the ceramic complex of brown wares from Gomy conf-
orms to the Srubnaya standards. These standards are well known from domestic settlements of the Volga
— Ural region. But the whole set of metal artifacts from Gorny, such as the distinctive molds, revealed
specific features of local production. It is easy to explain, for example, some of the features of the local
production by the professional needs and main purposes of the settlers’ lives. Thus, one should inter-
pret the dominance of the remains of mining tools and mold fragments for the production of the latter.
But the assemblage and character of some copper tools and ormaments here are noticeably poor even in
comparison with the metal-working products of the Srubnaya community whose diversity and quality
cannot be called impressive in comparison with other metallurgical provinces. It is also strange that the
most important features of metal-working in Gorny contrast noticeably even with those of its professional
twin settlement of Mosolovka in the Don basin.

Every excavation season in Kargaly made us correct, to a certain degree, our previous understan-
ding of the character of the essential functions and confirmation of the traces of the production activities
of the local miners and metallurgists. The field season 2002 was not an exception. This last season of
excavations was concentrated on the so-called «third complex» that was situated a bit to the side of the
first two complexes (see fig. B.1.).

The most notable object in the given complex was an ancient prospecting mine. A comparatively
small hollow on the surface of the hill marked its presence. The number of such hollows near Gorny and
in Kargaly in general is simply enormous. Initially we thought these hollows indicated collapses over
the underground workings of shallow beds [Kargaly I, p. 25-33, fig.2.4.]. Now it is clear that at least the
majority of the hollows are the traces of the shafts of prospecting mines. They were filled by the exhausted
rock debris in ancient times. This discovery made it imperative for us to provide the description of all
the details and observations performed during the 2002 excavations in the present volume. Our readers
will find this material both in chapter 9 and in Supplement 1.

One of the reports of the International Kargaly Field Symposium [Antipina, Lebedeva, Chernykh,
2002] set two important questions: did cattle breeding and farming take place in Gorny? The authors an-
swered both these questions negatively. A negative answer about farming in Kargaly should not surprise
the specialists — remnants of cereals in Srubnaya settlements are found very rarely [Chernych, Antipina,
Lebedeva, 1998], and, thus, agriculture in this steppe community from the Urals to the Don was excep-
tionally uncommon. The flotation of more than one ton of the cultural layer (50 samples of which were
taken from the different and richest areas of the settlement) did not recover a single grain.

The rejection of herding at Gorny against this background is totally different. The Srubnaya comm-
unity is a culture of settled animal herders and the collection of many millions of bones in our settlement
almost seems to guarantee a powerful development of cattle herding together with mining and metallurgy.
Nevertheless, a thorough analysis of all the details of these manufactures led the authors of this volume
to a similar, if inherently paradoxical, conclusion (see chapters 7 and 8). That is why the identification of
the specific massive copper tools of the Srubnaya community, traditionally referred to as sickles farming
in archaeological literature, is rejected. They cannot be associated with harvesting.
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The most important aim of this present book is, of course, to present a complete publication of
all the rich materials from the multiyear excavations in Gomy and also to classify them together with
their chronological attribution and their precise contextual placement on field plans. The main chapters
of the volume presented these materials, as well as photos and other illustrative materials of the third
volume. Nearly all the artifacts from Gomny — ceramics, metal, stone articles, bone — form a rather nu-
merous series; consequently, separate chapters deal with these subjects. So-called small-serial articles
are presented in Supplement 2,

A substantial part of the book treats the reconstruction of the technology of mining-metallurgical
manufacture on the basis of field observations and laboratory analyses. A comparatively brief publication
of the new radiocarbon determinations of some samples from Gomny are also presented in the book.
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