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AnnoTamus. [IpescTaBlieHO MOP(O-TEXHONOTHYECKOE U THIIOJIOTHYECKOE UCCIIeI0BaHNE ON(acoB ¢ MECTOHAX 0K ICHHUH,
OTKPBITHIX B paifoHe Myramkapckux rop u B [Ipuapanbe, oTHOCAIIUXCA K Pa3HbIM dTanaM Haneonuta. OTMedaercs, 4To
Teppuropust Kazaxcrana 6orata kaMeHHBIMH KOJUIEKIMSAMH, OTHOCSIIFIMIECS KO BCEM dTalaM NaleoIHuTa. Y CTaHOBICHO,
9TO apUIHOCTh JAHHOHU reorpa)MIecKkoi 30HbI B TEUCHHE BCETO IUICHCTOICHA IPEISITCTBOBAIA aKKyMYJISIIIUH OCaTOYHBIX
OTJIO)KEHUH U 00pa30BaHHIO CTPATU(GUIMPOBAHHBIX MAMSITHUKOB Ianeonuta. OGOCHOBBIBAETCS MBICTb O TOM, UTO UL
peoOIaJaloyX B apUAHBIX PETHOHAX IMAMATHHUKOB C IIOBEPXHOCTHBIM KYJIBTYPHBIM TOPH30HTOM H3ydeHHE KAMEHHOTO
MHBEHTApsl BO3MOXKHO JIMIIL HA OCHOBE aHAIN3a CTENCHHU ACQILIUN apTe()akTOB, HA TEXHOJIOTHYECKOI M THIOJIOTHYe-
cKoif 6a3e ¢ mocienyIoneM CpaBHEHHEM KOJUICKIMI ¢ MaTepHalaMi CTpaTH(GUIUPOBAHHBIX U NaTUPOBAHHBIX MaMATHH-
KOB OJM3IeKAIHX TEPPUTOPHIL.
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Lower and Middle Paleolithic of Kazakhstan: Morphological, Technological and
Typological Aspect of the Study of Bifacial Artefacts on the example of Handaxes
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Abstract. Situated at the crossroads of Europe and Asia, actual Kazakhstan represents a strong scientific interest in un-
derstanding of the early human migrations “Out-of-Africa” to the Far East. During the whole Pleistocene, the arid condi-
tions of this geographic area hindered the sediment accumulative deposits and the formation of stratified Paleolithic sites.
Only studies of lithic industries from the sites with a surface cultural horizon seem possible. These analyses are based on
a deflation degree of artefacts and on their technological and typological study followed by a comparison with other lithic
collections from stratified and dated sites from surrounding grounds. This paper presents the morphological, technologi-
cal and typological study of handaxes from the surface sites discovered in the Mugalzhar mountains and in the Aral Sea
region. The goal of the study is to reconstitute the operational procedure (chaine opératoire) in handaxe manufacture with
the following comparison study between the handaxe samples. The lithic collection (20 artifacts) is housed at the A. Kh.
Margulan Institute of Archaeology (Almaty, Kazakhstan). The analysis of data allows seeing the stark technological
difference in the handaxe manufacture from the Mugalzhary mountains and from the Aral Sea region sites. As regards the
typological analysis, the great majority of these handaxes from the Mugalzhary sites are characterized by fairly elongated
and massive forms. Only on is of discoidal morphology and rather thin in thickness. The other are represented by one
amygdaloidal, seven ovate, two lanceolate and two naviform (spear-shaped) handaxes. Any cordiform or triangular
handanxes are not determined. Between the handaxes from the Aral Sea region sites, the majority is caracterised by elon-
gated and rather thickened forms. Only one cordiform handaxe from the sample is thin. The elongated handaxes are rep-
resented by one amygdaloidal and by three lanceolate objects. It is expected that the handaxes from the Mugalzhary sites
belong to more ancient period than the collection from the Aral Sea region sites. The predominance of both lanceolate
handaxes and limandes is a typical dance of the Acheulean period, in particular, of its middle phase. The knapping tech-
nology used for handaxe manufacturing processes from the Aral Sea region sites and their typology (cordiform handaxes)
are representative of the Middle Paleolithic.
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BBenenne

['pymma MecToHaxoxAeHnit Myramkapckux' (Myrokapckux) rop HaXOJTHTCS B BEPXOBBAX
JIOMUHEBI p. OM0a, B MOJYIMyCTHIHHOW 30HEe 3amamHoro Kaszaxcrana. [lamHas tepputopus Oblia
KpaifHe OnarompusATHA AJIS 3aCeICHHS U J)KU3HU IPEBHUX JIFOACH: OHA OoraTa pecypcaMu MPEecHOM
BOJIbI, KOTOpas MPUTSTHBAJA HE TOJIBKO YEJIOBEKA, HO M JUKHUX JKUBOTHBIX, CIYKHUBIINX MPEAMeE-
TOM OXOTHI, @ TaKXKe BBIXOJAMH T'OPHBIX MOPOA (B OCHOBHOM KBapIHUTOBHIHBIX MECUAHHKOB),
00J1a1al01IMX HEOOXOAMMBIMH JUIsl U3TOTOBIICHUS] KAMEHHBIX OPYAWUN (HU3MYECKUMH U MEXaHU-
YeCKHMMH KadecTBaMH [AIenbckue KOMITIEKCH ..., 2001, c. 8-9]. BrepBble maneonuTuyecKue
apredakTel ObTH 00Hapyx)eHbl 37echk b. K. AyOekepoBbiM B 1978 r. Tlociie HEero B peruoHe B
pasHble TOABI paboTanu MHOTHE HccienoBarenu, takue kak A. I1. Iepessuko, B. T. Ilerpus,
K. K. TaiimarambetoB, A. H. 3enun, T. b. Mamupos u np. Umenno 31eck B niepuon ¢ 1999 mo
2001 r. B xome paboT coBMecTHOH Poccuiicko-ka3axcTaHCKOW apXeoJOrHYecKOW SKCIEIUIIUH
(CPKAD) 1o m3y4eHUI0 KaMEHHOTO BEKa apUIHOM 30HBI A3HH OBIIO OTKPBITO HECKOJIEKO JECST-
KOB Pa3HOBPEMEHHBIX MAJCOJIMTHIECCKUX MECTOHaXOXxaeHHH. OOIee KOIMYECTBO KaMEHHBIX
apredakroB Myramkapckux rop, coopanasix CPKAD, cocraBiser mpumepHo 700 mpeameTos
[Amenpckue KOMIUIEKCH ... , 2001]. B manHO# paboTe paccMarpmBaeTcsl KOJUIEKIHS, MOTyUICH-
Has B 2008 1. Bo BpeMs moneBbIx pabor Myramxapckoro otpsna A MOH PK nmox pykoBon-
ctBom T. b. Mamupoga.

I'pynna mectonaxoxxaenuit [Ipuapanes Opita oTkpeiTa Ha CeBepHOM moOepexbe Apaib-
CKOro Mopst ydeHbIMH-TeoMopdosoramu MuctuTyTa reonormuecknx Hayk (MIH) wum.
K. U. Carnaeca: bB. XK. Ayoekepoeiv (1979 r1.), M. II. Ilo3aubimesoit  (1983-1984 rr.),
0. A. Aprtioxogoii (1983—-1984 rr.), XK. M. Kynymbaesim (1979 1.).

B 1998-1999 rr. 3TN paiioHbl Takke UccienoBaia coBMecTHas Poccuiicko-kazaxcTaHckas
apxeosiorndeckasi skcreaunus. Llenpro ee ObuUIM pa3BeOYHBIE pAaOOTHI MO M3YYEHHIO CEKTOpa
CeBEpHOro modepexbs Apanbckoro mopsi [IlameomuTnyeckrue MeCTOHaXOXIAeHUS ... , 1999].
BBuy cxaTBIX CPOKOB OTOOP apXeoIOTHIECKOr0 MaTepHalia MPOBOIMWICS BRIOOPOYHO, a 00mIas
KOJIISKISI HacuuThIBaeT okojio 500 mpeameros [Yexa, 2013].

B 2002 r. O. A. AptroxoBa, ydacTBys B pabore Ka3aamHCKOTO TeoJOTHYecKoro oTpsaa
WI'H um. K. 1. Carnaepa, cobpaina HECKOJIbKO KOJIICKIMI KaMEHHBIX apTe(haKkTOB Ha OCTAHIAX K
ceBepy OT moc. AliTeke-bu, KOTOpbIe U paccMaTpUBarOTCsl B JaHHOM paboTe.

[enpro HACTOSIIETO MCCIIEOBAHUS SIBJISETCS BOCCTAHOBICHHE TEXHOJOTMYECKOW IENOYKH
M3roTOBJICHHsI OM(AacoB M TOCIeAyolIee cpaBHEHNE KoJuleKuui Myramkapckux rop u [lpua-
paibst. [IpennoxeHHBIH OAX0M paHee He NMPUMEHSJICS K JaHHBIM KOJUIEKLHUSIM, a MaTepHail He
OBLT M3yYEH U OIMyOIMKOBAH.

MeToabl 1 MaTepuasbl MCCIeI0BAHUI

TpanunuonHasi MeToauka. [[ogaBIsIONIas YacCTh MANCOMUTUICCKUX MECTOHAXOXKICHUH,
OTKPBITHIX B apUIHOHN 30HE, SBIACTCS MAMATHUKAMH OTKPBITOTO THMA 0€3 BO3MOYXHOCTH PEKOH-
CTpYKINH UX cTpaturpaduu. Tem He MeHee, OHM He MOTYT CUMTATHCSA «OTKPHITHIMH ITaMATHHKA-
MH C pa3pyIIeHHBIM KYJIBTYPHBIM CIIOEM», TIO OTIpeleNieHuto, npemioxennomy U. M. Kopobko-
BbIM (1971). Bonee mpaBuiIbHO X PACIICHUBATH KaK «MaMSATHUKHU C TIOBEPXHOCTHBIM 3ajleTaHUEM
apredakroy [Kopobko, 1971; Amrenbckue KOMIUIEKCHI ..., 2001, c. 10; INameomutuueckue
komiutekcel Cemu3oyry ..., 2001, c. 7-9; ApTtioxosa, 2013, ¢. 19; AptroxoBa, Mamupos, 2014,
c. 103]. Takum 0Opa3om, MOXHO B TIOJIHOH Mepe TOBOPHUTH O MAaMSTHHKAX C KYJIBTYPHBIM CIIOEM.
OTCyTCTBYET JIMIIB CTPATHIPaPUIECKUI KOHTEKCT.

B cBsI3M ¢ HEBO3MOXHOCTBIO IATHPOBAHMUS NAMSTHUKOB TIPH IIOMOIIY €CTECTBEHHBIX HayK,
€MHCTBCHHO MPUTOIHBIM CITIOCOOOM JUTSI OTHOCHTEIBHOM XPOHOJIOTHH SBJSICTCS aHATU3 COXpaH-
HOCTH MTOBEPXHOCTH apTedakToB. CMBICI JAHHOTO METOJa 3aKITFOYACTCS B OLICHKE OMPEICIICHHOTO

' B crathe mpuusTO Ha3BaHHe «MyramKapcKue» rOphl COrAacHO [0CyIapCcTBEHHOMY KaTanory reorpaduueckux Hazpa-
nuii Pecniyosmku Kazaxcran [2016, c. 353].

VissecTis MIpKyTCKOTO TOCY/IapCTBEHHOTO yHUBEpCHTeTa. 2020
Cepus «I"eoapxeosiorns. Irnosorns. Antponosornay. T. 32. C. 3-14
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Ha0opa KpUTEPUEB CTETICHH €CTECTBEHHOM AEe(IIANY CHIPbs Ha MOBEPXHOCTH M3/, KOTOPBIH
TIO3BOJISICT OIPEAEIHUTh II0CIEOBATEIbHOCTh OTIOXKEHHS OTAEIBbHBIX WHIYCTPHAJIBHBIX KOM-
IUIEKCOB, 0a3MPYIOIIMXCS Ha OJHOM CBHIPbE M PACIOJAraroIIUXCsl Ha OJHHX reoMopdoiornye-
CKHX TTOBEPXHOCTSX.

Hedmsanuio kaMeHHbBIX apTe(hakTOB B yCIOBHAX apHIHOTO KJIMMAaTa BBI3BIBAIOT CIICAYIOIIUC
rpynisl GakTopoB:

— JK30TeHHbIE (MEXaHWYecKas Apo3usl Wi (HU3MYECKOe BO3JEHCTBHIE: TEMIIEPATYPHbIE KO-
nebGaHus, MOPO300OHHBIE TPEIIUHBI, AeIISAIHS U KOPPO3Usl);

— SHAOTeHHBbIe (OMOJIOTHYECKOE pa3pylLIeHHe: BIMSHHE BOJOPOCIEH, JHINAWHUKOB WU
KOpHEH pacTeHuil, a Takke Bo3JeiicTBHE uepBel U )KUBOTHBIX);

— XUMUYecKue (pacTBOpEeHHWE, U3BECTKOBaHME, TMJIPOOKUCIICHNE, ruaparaiys) [Pannena-
JIEOJIMTUYIECKUE MHUKPOUHAYCTpHanbHEIE ..., 2000, c. 147-148; IlaneomuTrdeckue KOMILIEKCHI
Cemms0yry ..., 2001, c. 8; Kamennsrnii Bek Kazaxcrana ... , 2003, c. 6; Osipova, Artyukhova, 2019].

BoszeiicTBue Tpynisl JaHHBIX KPUTEPHEB BhIpaskacTCsl Ha apTedakTax uepe3 o0pazoBaHue
TIATHHBI, OKeJIe3HEHNE, YPOBEHB JIIOCTpaka W BBIBETpUBaHHA [ApTtioxosa, 2013, c. 19-20; Ka-
MeHHBIH Bek Capriapkd ... , 2014, c. 77-79]. CornacHo HHTEHCUBHOCTH BIMSHUS 3TUX (HaKTOPOB
nedIIAINY, BBIACIAIOTCS YEThIPE IPYIIILI apTe(aKTOB: CUIBHO-, CpeIHe-, caado0aedInpoBaHHbIC
1 HeaedaIMpOBaHHBIC MPEAMEThI [AIICIbCKAE KOMIUIEKCHI ..., 2001, c. 11; INameomutuueckue
koMmIuiekcel Cemusoyry ..., 2001, c. 8].

JanHas TpaauIMOHHAs cHcTeMa IPUOJIM3UTENBHON TaTUPOBKH HE MOXET OBITh MPUMEHH-
Ma K HalluM KOJUIEKIUsM OudacoB. DTo OOBACHAETCS TEM, YTO KOJUICKIMS MaJIOYHCICHHA H
pa3nuuus B CTENeHH eIy MOBEPXHOCTH HECYIECTBEHHBI. YPOBEHb AC(IIsLINN U TOsBIE-
HUS CJEJOB Pa3pyIICHHs CBHIPbS 3aBUCHT BO MHOTOM OT €ro ()M3MUYECKHX XapaKTepHCTHK. B
HallleM cily4ae nmpeo0iaiaroniee Chlpbe — 3TO KBAPIUTOBHUIAHBIN ITECUYaHNK, MAJIO TIOABEPKEHHAS
nedrsiuy mopoaa.

IIpenaaraemas MeroAuKa. BBuay pa3inyHON JOKaIM3alMHd H3ydaeMbIX apTe(akToB Ha
JTHEBHOW MOBEPXHOCTH M HEKOPPEKTHOCTH NMPHUMEHEHHS CTETEHH Ae(Isuuu MpeaMeToB B JaH-
HOM CITy4ae, HaMH MPEeATIoKeHa Ipyras METOIUKA, IPEACTABIISIIONIAACS Ul NCCICOBAaHNS MaTe-
puana Oosiee pesysbTaTuBHOM. OHa 3aKiIIOYaeTCs B MPOBENEHUHM MOP(O-TEXHOJIOTHMYECKOT0 U
THUIIOJIOTHYECKOTO aHajIn3a apTe()aKTOB U COCTOUT M3 HECKOJIbKUX 3TAIlOB.

OT160p MaTepuasioB. J[Jsi HacTOsIIEro aHajuM3a HaMH ObUIa BhIOpaHa OJHA THUIOJIOTHYE-
CKasl KaTeropusi opyaui, Oudacel, NpoUcXo e U3 cOOpoB ¢ TEPPUTOPUH MyranKapcKux rop
n Ilpuapanps. CpaBHeHHE pa3HBIX THIIOJIOTMYECKUX TPYII KaMEHHBIX KOJUIEKLUHUH ObUIO OBl HeE
TOJILKO HEONITUMAJIBHBIM, HO M HellesnecooopasHbIM (puc. 1).

Heob6xoaumo momuepkHyTh TOT hakT B 0TOOpEe MaTepHana, 4YTo BHIOPaHHBIC TSI M3YUEHHS
Oudace! mprHaUIEKAT K MECTOHAXOXKICHUSIM OJJHOIM MeTporpaduuecKoil 30HbI, OXBATHIBAIOIICH
tepputopun oT 3amagHoro no Cesepo-Bocrtounoro Kasaxcrana [Memoe, 1982; Aprioxosa,
2013, c. 160]. CnenoBaTensHO, OHH M3TOTOBJICHBI M3 OJHOTO THIIA CHIPHS, YTO MO3BOJSAET IMPO-
aHAM3UPOBATh Pa3HOOOpa3He TEXHOJIOTHI X O(hOpMIICHHUS Ha OJHOM MaTepuaie (puc. 2).

Mopdo-TexHosornyeckuii anaaus. [IpennoxeHHbld aHaIU3 MTO3BOJISIET ONPEIECTUTh TEX-
HOJIOTHIO TIPOU3BOJICTBA OM(ACOB, T. €. BOCCTAHOBHTH TEXHOJOTHYECKYIO IETOYKY WX W3TOTOB-
nenusi. [Tockonbky Oudackl mpeAcTaBIsSIOT cO00i OpyIusl, CAMMETPUYHBIE B TUIAHE IBYCTOPOH-
HEM U ITPOJIOJIbBHOM OOKOBOM, MX ITPOU3BOJICTBO MPOMCXOAUT B JIBE OCHOBHBIC (ha3bl:

— npuganue (GopMbI IPEAMETY, WU ITOUCK JIBYCTOPOHHEH CHMMETPHH;

— UX TEXHOJOTMYECKOE 3aBeplIeHHe, WK MOUCK OokoBoi cummerpuu [Dini, Filippi, 2012,
p. 80; Technologie de la ..., 1995, p. 45].

IMouck aBycroponneii cummeTpuu. Kpurepny, BeIOpaHHbBIE 7Sl JAHHOTO 3Tala aHalln3a,
CIIeYIOIIIHE.

Tun 3a2omogxu. BMecTe ¢ THIIOM HCIIONB3YyEMOTO CHIPbs, 3TOT KPUTEPUH SBISETCS OCHO-
BOIIOJIATAIONIMM B M3TOTOBJICHUM OM(acoB, Tak Kak MPEJONpPEACIACT 3apaHee €ro >KeIacMyro
(hopMy M, COOTBETCTBEHHO, €TO THUIOJIOTHIO. B 3aBHCMMOCTH OT BBIOOpA THIA 3arOTOBKH TAKXKE
3a49acTyro BLI6I/IpaJ'[I/ICB U TCXHUKHU U3TOTOBJICHHUSA 3THUX Opy]llflﬁ.
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[AptroxoBa, 2013, c. 160, ¢ u3Mm.]
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Puc. 2. Tpn ocHoBHBIE nIeTporpadudaeckne 3006 Ka3axcrana
[AptroxoBa, 2013, c. 160, ¢ u3Mm.]

M3zBectus MpKyTcKOro rocy1apcTeHHoro yuupepentera. 2020
Cepust «I"eoapxeoniorus. Itrosorus. Autporonorusy. T. 32. C. 3-14
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Ipucymcmeue ecmecmeennou xkopku. Ee TpHUCYTCTBHE/OTCYTCTBHE Ha OJHOW WIIM JBYX
CTOpOHAX OPYAUS MOKET ObITh 00YCIIOBIEHO Pa3INYHBIMHU (PAKTOPAMH, TAKUMH KakK:

— cnabo pa3BUTAast TEXHOJIOTHS H3TOTOBIICHHS — IPePOPMEIL, TpyOBIe Ontacsr;

— IIpaKTHYECKOe penieHne — 6nacsl ¢ MATKOM;

— KyJIbTYPOJIOTHYECKasl TpaauIys — OM(acsl, TEXHOIOTHYECKH OTHOCHUMBIE K OINpEIEIICH-
HOH KyJIbTYypE;

— JIMYHOE pelIeHHe MacTepa.

Obunue u xapakmepucmuxa ckoios. JJaHHBIN KPUTEPHUIA NPEACTABISIETCS OIHUM U3 Hau0o-
Jiee BaXKHBIX, TaK KaK UIMEHHO OH XapaKTepu3yeT HEeloCPEICTBEHHO YIIpaBieHHe 00beMOM 3aro-
TOBKH U NIPUJIAaHKE JKenaeMoil popMbl ipenmeTy (BBIOOP W IPUMEHEHUE TeX WIIM MHBIX TEXHUK U
TEXHOJIOTHI1), @ TAK)KE YPOBEHb €ro NpoABMHYTOCTH. Kpome Toro, naHHas XapakTepucTuka o0y-
CJIOBIIBAET CaMy JABYCTOPOHHIOIO CHMMETpHIO Oyayiero oudaca n Bimsier Ha GopMmy ero morie-
PEYHOTO CeUeHHsI.

Tlonepeunoe cewenue. Kputepuii o3BOISAET ONPEAECITUTH METOA YIPABICHUSI 00BEMOM 3a-
TOTOBKH JUIS TIPHIAHHUS CHMMETPUH 00eMM CTOpoHaM (TMOBepXHOCTAM) Omdaca. CymiecTByeT
HECKOJIBKO KOHIIETIIINI ONMCAHUs MOTIEPEeYHOro ceueHns Oondacos. Bo3bMeM ocHOBHBIE:

— OJ/IHa MOBEPXHOCTh CPOPMHUPOBAHA MAPAJUICIBHBIMUA CKOJIAMH, CO37aBasi IPH 3TOM OJHY
[IOBEPXHOCTH IIPSIMOM, APYTYHO BBITYKJIOMH;

— OJ/IHa MOBEPXHOCTh CPOPMHUPOBAHA MAPAIUICIBHBIMUA CKOJIAMH, CO37aBasi IPH ATOM OJHY
MOBEPXHOCTh CEKYIIECH, IPYTYIO BBITYKJIOH;

— KOMOWHHMpPOBaHUE HA OJHOW, HO MPOTUBOIIOCTABICHHON MMOBEPXHOCTH, YaCTH BBITYKIION
1 YaCTH TUIOCKOH.

OTOT KOHLENT CBOAWUTCS K (POPMHUPOBAHHUIO YETHIPEX THIIOB TPYIII CEUCHHH: JBOSKOBBI-
MyKJas, TUTOCKAsl/BBITYKJIast, TUTOCKO-BBIITYKJIast/BBITYKJIO-TIOCKast u TUTOCKO-
BBIITyKJ1ast/ IBOsIKOBBITyKuIas [Viallet, 2017].

Ipoguns. Onmcanue npoduist HeOOXOAMMO ISl TOHUMAaHHUS METOIOB 00OpaOOTKH 3ar0TOB-
K, KOTOpPBIE YKJIIbIBAIOTCS] B TPH OCHOBHBIE KOHIICTIIINN CKAJIBIBAHUS:

— MOCIIEJOBATENBHOE C YEPEOBAHNEM CTOPOH — PO MIPSIMBIE;

— yepenyromieecs — MPOQHIN H30THYThIC M U3BUIIUCTHIE;

- KOM6I/IHI/IpOBaHHOe - l'[pO(bI/IJ'II/I MMPpAMO-U30THYTEIC, MPAMO-U3BUJIMCTBIC WA HW30THYTO-
HU3BUIIUCTHIC.

Obpabomra oucmanvhou yacmu. OHa MOXET OBITH 00paboTaHa JIMOO OJHOCTOPOHHUMH,
00 TIBYCTOPOHHUMH CKOJIAMHU.

Cxon oucmanvrotl yacmu. JIaHHBIA TEXHHMYECKUH NpHeM 00pabOTKM AWCTAIbHOW YacTh
UCTIONB3YyeTCs JUIs YTOHUEHHST KOHUMKa Oudaca 1 momydeHns: 6oiee ocTporo JOMOTHUTETLHOTO
MEePHECHANKYJIISIPHOTO JIC3BUSL.

basa ¢ namypanvnou koproti. Kak yxe ObUTo CKa3aHO BBINIC, MPEIOKEHHBIN KPUTEPHA
SIBISIETCS] OTPAKCHUEM KaK TEXHOJOTHYECKOTO PEIICHHS yNPAaBICHUSI 00bEMOM 3arOTOBKH, TaK U
KyJIBTYPHBIM (pakTOpOM.

Heo0xoauMo Takxke MOAYEPKHYTh BaKHOE 3HAUYEHHE PETYIIM KaK 3aBEpIIAOLIero JTamna B
00paboTke Oudacos, KOTOpas MPUAACT HEOOXOAUMBINA YO JIC3BHIHON KpoMke. Tem He MeHee,
JTAaHHBIN KPUTEPHH OLIEHKM HaMU He OylIeT pacCMOTPEeH B IIOJIHOW Mepe, TaKk Kak BCE OPYIHs
NPE/ICTABISIOT CO0OM MOJBbEMHBIH Marepuan ¥ WX Kpas MOTJHM ObITh MOBPEXIEHBI JONOJIHHU-
TEJIbHBIMH MEJIKMMH CKOJIAMH.

IMonck 6oxoBoii cummeTpun. Bropoii sTan B m3roropieHun Oudacos nocie mpuaaHus
eMy JkeJlaeMOoi (hOpPMBI 3aKITI0YaeTCs B OCHOBHOM B 00pabOTKE €ro KpaeBbIX JIC3BHH.

@Dopma xpaes. Kpast MOTyT OBITH NPSMBIMH, BBITYKJIBIMH, BOTHYTBIMH, BBIITyKJIO-
BOTHYTBIMH, NPSIMO-BBITYKIIBIMH U ITPSIMO-BOTHY THIMH.

O¢opmnenue kpaes. B onrcaHny JaHHOTO KPUTEPHSI OCHOBHYIO POJIb UTPACT JOKAIH3AINS
CKOJIOB Ha OJTHOM MJIM IByX MPOOJBHBIX KpasiX U uX TUI. CKOJIBI, B CBOIO OYEPE/Ib, OTPEICIIAIOT
rpynmsl Oudacos: 6udacs-yHudpacsl, kiraccuieckne 6udacrsl ¥ yacTUIHBIE OM(Aack.
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Tunonornyeckmii ananu3. CymecTByeT HECKOJIBKO METOAWK ONPENCNICHHS THUITOJIOTHA
O6ucacos. [laHHBIN THUIONOIMYECKUH aHAIN3 CTPOWTCS Ha KIACCHYECKOH KIIacCH(HUKALIH
®. bopma (1961 r.), KOTOpHIH BEAEIsICT On(acsl OBaNbHBIC, MUCKOBHIHBIC, CEPIIICBHIHBIC,
MHH/IQJICBUIHBIC, MUKOKCKHE, OYTHIIKOBHIHBIC, TPEYTOJIbHBIE, OBAILHO-TPEYTOIbHBIC, JINMAHIbI
u ap. [Bordes, 1961, p. 77-85; Débénath, Dibble, 1994, p. 130-146; YeTsipexbs3bIaHbIi (pyc-
cko-(hpaHko-HeMelkui) ... , 2007, ¢. 135].

st HauboJiee TOYHOTO ONPEICNICHHs THIIA TPeMeTa IPUMEHEHbI 0a30BbIe apXeoMeTpHUe-
CKHC MMapaMETpbl, TAKUC KaK MHACKC YIJTUHCHUA (MaKCI/IMaHBHaH ,ZIJ'[I/IHa/ MaKCUMaJIbHasA IMUupH-
Ha) ¥ MHJIEKC YIUIOIIEHHs (MaKCUMalIbHas IIMPUHA / MaKCUMallbHasl TOJIIMHA).

Pe3yabTaThl Hec/ie10BaHUS

B nenmom kosutekius mpencrasicHa 20 opyausmu. OToOpaHHBIC OMdackl MPUHAICKAT
JIBYM KOJUICKIIMSIM: MECTOHAXOKAeHHs AlTeke-Ou-15 B [Ipnapanbe u rpynmsl MECTOHAXOXKIe-
Ui Myramkapckux rop. CocTosiHEe BCero Marepuaia y/I0BJIeTBOPUTEIBLHOE, YTO MO3BOJISIET 03
TpyJa «YUTaTh» OPYIUS; CIeIbl ITaTHHH3AMU BBIpaXKeHb! c1abo. Bee mpeamersl H3roToBICHBI
U3 OJHOPOJHOTO CHIPbS OTIIMYHOTO KauyecTBa — JOCTATOYHO OHOPOHOTO CBETIIO-CEPOr0 MEJIKO-
3€PHHUCTOrO KBapIUTOBHIHOTO MECYaHHKa MHOTIA C MHKIIO3USAMH, HO, TEM HE MeHee, ¢ Giaro-
NPUSATHBIMU JUIS PACKAJIBIBAHHUS MEXaHUYECKUMH U (PU3MYECKUMH CBOWCTBaMU (kosutekius [Tpu-
apanbsl) ¥ OTIMYHOTO KauecTBa KBAPLUTOBHIHOTO MECYaHUKA CBETIO-KOPUYHEBOI'O I[BeTa (KOJI-
nexiyst MyramkapcKux rop).

Koseknust MecToHaxox1eHHH MyramkapcKuX rop HacUMTHIBAET B 11eIoM 14 mpeaMeToB:
onuH Oudac 6e3 MapKHUPOBKH, ITPEACTABICHHBIN JUCTAIBHON 4acThlo, U OCTaJbHBIC, IPUHA IC-
kame namatHukam JKanmak (11 mpenmeroB, OJMH W3 KOTOPBIX IPEICTaBJIEH JUCTAIBHO-
MeIMaIbHOM YacThIO ¢ MOTepedHbIM citoMoM) 1 KyHneas! (2 npeamera). MakcumasbHbIE pas-
Mepbl opyauil cocTaBIOT 245%106x56 MM, MHHHUMalbHbIE — 86X18%X24 MM H cpegHHe —
147%x59%41 mm (puc. 3).

Komnexmust 6udacos I[Ipuapansst HacuuTeiBaeT 6 mpeameToB. IBa W3 HUX COXPAaHWIHCH
TOTBKO B BHAE OOKOBOM NPOMONBPHOW W JAWUCTaNBHOW YacTH C JBOMHBIMH TIPOIOIBHO-
nonepevyHsIMA  citoMamu. Opyausi JaHHOW KOJUIGKIMH OTJIMYAFOTCS 3HAYHUTENEHO MEHBIIUMHU
pasmepamu: 119x66%x34 MM — MmakcuMaibHble, 87%45%24 MM — MUHUMabHBIE, 101X55%29 MM —
cpenHue pa3mepsl (puc. 4).

CromaHHbIe Opy st U3 00EHX KOJUIEKIUI He BCET/Ia MOTYT OBITh B3ATHI B PacueT MpH NpH-
MEHEHHH OT/ICNIbHBIX KpUTEpHEB aHainn3a Oudacos.

Bugacet Myramkapcknx rop. CoriiacHo MOP(O-TEXHOJIOTHYECKOMY aHalu3y Ougacos
MyramkapcKux Top KOJUISKIMS HE CIMIIKOM OJHOPOAHA M NMPUMEHSEMbIe TEXHUKH (hacoHaxa
MEHEe COBEPIICHHBI M IIPOIBUHYTHI.

B 2/3 ciryuaeB o6paboTka cTopoH 6uacoB HecuMMeTpryHa. Tem He MeHee, OOKOBas B Iie-
J0M 1 OOKOBasi Me30-IUCTANIbHASL CHMMETPHS NIPUCYTCTBYET IIOYTH y BCEX NpeaMeToB. B miane
MOIEPEYHOT0 CEUCHUs OPYIMil OHM JIMOO IUIOCKHE ¢ BEHTPAJIBbHON M BBIMYKIBIE C JOPCAaIbHOMN
CTOPOH, JHOO IIOCKO-BBIIYKJIBIE C BEHTPAIBHOH CTOPOHBI M JBOSKOBBIIYKIIBIE C JOPCAIBHOM,
100 JIBOSIKOBBIYKJIBIE C 00EMX CTOPOH.

Budackl B nopasisitoiieM OOJBLUIMHCTBE M3TOTOBJICHBI Ha TayiedHbIX oriienax. OO stom
CBUJIETEJIbCTBYET JINOO HAJMYME €CTECTBEHHOW KOPKH Y HECKOJBKHX OpPYAMH, IPUYEM B OCHOB-
HOM HaxXOJIUTCSl OHAa Ha BEHTPAJIbHOM CTOPOHE MPEMETOB, JIM00 OTCYTCTBHE 00paObOTKH YAapHOM
TUTOIIAJIKK CaMOr0 OTIIENa-3aroToBKH. HecMOTpst Ha HaJMuue eCTECTBEHHOW KOPKH, CPeH Opy-
Juil HeT OM(acoB C MATKOM.

Bce npenMeTsr oopMIIeHBI ABYCTOPOHHUMH CKOJIAMH, YTO XapaKTEPHO JUIS KIACCHYECKUX
6ucacos. Tem He MeHee, TOYTH B MOJOBHHE CIIyyacB OJWH Kpail MX 00paboTaH MUHHUMAIBHO, B
JIBYX CIy4asx NMpaKkTHYecKH He oOpaboraH BoBce. UTo KacaeTcsi XapaKTepHCTHKH HEIOCpe-
CTBEHHO CaMHX CKOJIOB NPHIAaHUs (GOPMBI, TO BCETO B JBYX CIy4Yasx pedb HIET O paclupocTpa-
HEHHBIX CKOJIaX Ha 00eHX CTOPOHAX MPEIMETOB, JOXOAAIIMX A0 CEPEAUHBL, T. €. OYTH ITOJIOBH-
Ha KoJuleKIuu (6 TpeAMeTOB) OTIMYaeTcs OPOPMIICHHEM KPaeB KOPOTKUMH CKOJAMH JIUIIH 110
nepumetpy. [lsath 6upacoB 0OpaboTaHbl paclpoCTpaHEHHBIME CKOJIAMU Ha JJOPCAJILHOIM CTOPOHE

VissecTis MIpKyTCKOTO TOCY/IapCTBEHHOTO yHUBEpCHTeTa. 2020
Cepus «I"eoapxeosiorns. Irnosorns. Antponosornay. T. 32. C. 3-14
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U KOPOTKMMH CKOJIAMH BJIOJb IIEPUMETpPAa Ha BEHTPaJbHOW. OTIMYUTENEHOH 4epTOH CKOJIOB
odopmirennst 6ngacoB SABISETCS MX TPyOOCTh M MAaCCUBHOCTB: B OOJIBIIMHCTBE CIy4acB CKOJIBI
odopmieHH OYIYIIETO Opyausl HACTOJIBKO TIIyOOKH, 9To B 10 ciaydasx oOpa3yoT aHKOIIH, IpH-
JlaBasi IE3BUHHOMY Kparo BOJHHCTHIN Xapaktep. ToJIpKO B OJHOM ciydae obe CTOpoHBI Ougaca
00paboTaHBl OONBIINM KOJHYECTBOM CKOJIOB, BO BCEX OCTAIBHBIX CIyYasx 00€ CTOPOHBI 0(hopM-
JICHBI C BHEIITHEH CTOPOHBI CPEAHUM, C BHyTpeHHeﬁ — COBCEM MaJIbIM KOJIMYECTBOM CKOJIOB HJIHN
He 00paboTaHbl BOBCE.

dopmbl ipoduIis, OTIIMYAIOIINE JTAHHYIO KOJUICKILHUIO, TAKKE JOCTATOUYHO Pa3HOOOPA3HBI:
BBIJICJICHbl M3BMIIMCTHIE, BOJHUCTHIE U BOJIHHUCTO-U3BWINCTHIE HEpaBHOMEpHbIE (GopMbl podu-
JIel, 4TO CBUJETEILCTBYET O CUCTEME YepeloBaHMs CKOJIOB. TeM He MeHee, 4 opynus IpecTaB-
JIeHbl TPOQWISIMH POBHO-BOJIHUCTBIMH U POBHO-U3BHIIMCTBIMH, YTO TOBOPUT 00 odopmileHHH
CHayajia OJTHOM cTOpoHBI Oudaca, moroMm apyroi. Kpome ymapHoii muoniagkid caMoro oTIiena-
3arOTOBKH, HM OJMH MPEAMET HE COXPaHMJI CIeA0B OOKOBOH ynapHOi momanaku. Mopdoorus
KpaeB OpyAui TpeACTaBIeHA ABYMS THIIAMH: Kpas TapauieTbHbIe (5 MpeIMeToB) U BEITYKIbIE (8
MIPEIMETOB).

OdopmiteHre OUCTATBHON YacTH MPEAMETOB TakkKe JOCTATOYHO PasHOOOpaszHO. 5 opymuit
MMEIOT MPUOCTPEHHYI0 (OPMY KOHIEBOI yacTu, 3 — 3akpyrieHHyo. OJHako y 6 opyauid Iu-
CTajibHasg 4aCThb NpECACTaBJICHA CKOIIICHHOM TPaHbIO — JOMOJHUTECIBHBIM JIC3BUEM (2 M3 HUX IICP-
NEeHJUKYJISIpHbIE TpsiMble, 4 — HaKJIOHHOH (opmbl). JlucTanbHble OKOHYAHUS OpYIUld B 0OJb-
IIMHCTBE CBOEM OQOPMIIEHBI C JIBYX CTOPOH, OJHAKO Y JBYX IPEIMETOB KOHUMK 0OpaboTaH
TOJIBKO C OJHOM, JOPCaIbHOM, CTOPOHBIL.

Bcero y 3 mpenMeroB oOHapy»KeHBI Ciie/ibl NMPUOCTPSIOMIUX CKOJIOB M y OJHOTO —
YTOHYAIOIINX.

Uro xacaeTcsl THUIOJIOTMYECKOTo aHallN3a, TO IOIaBIIsTIoNIee OOJIBIIMHCTBO OndacoB nmeer
JIOCTaTOYHO Y/JIMHEHHYIO M MaccHBHYIO (opMy. TONBKO OAMH M3 HUX JUCKOBUAHONH (OPMBI U
JIOCTATOYHO TOHKHH 1O TomimuHe. OcTalbHble TMPEAMETHI IPEICTABICHB OJAHUM MHHAAIEBU/I-
HBIM, CEMbBIO OBAIHBIMH, ABYMs KONBEBHIHBIMH M OBYMS JaJbeBUAHbIMU Ondacamu. Cepare-
BHIHBIX U TPEYTOJIBHBIX OM(acoB 00HAPYKEHO HE OBLIO.

Budacer [puapanabsa. Yto kacaercs MOpQO-TEXHOIOTUUECKOTO aHANN3A, MPEIOKEeHHAs
KOJUICKIMSI OTJIMYAETCsl CBOCH OJJHOPOJHOCTHIO. [louTH Bce OMdackl ABYCTOPOHHE CUMMETpPHY-
Hbl. /{11 HUX TakKe XapakTepHa KpaeBas CUMMETPHs B LEJIOM U CUMMETPUS ME30-IUCTalIbHON
gactd. OO0 3TOM CBUAETENLCTBYET M (hOpMa IONEPEYHOTO CEUYEHHs IPEIMETOB: BCE OHM JIMOO
IUIOCKHE C BEHTPAJIbHOM / BBIMYKJIbIE C JOPCAbHOM CTOPOHBI, JIMOO IUIOCKUE C BEHTPAIBHOM /
TUTOCKO-BBIITYKJIBIE C JI0PCalIbHOW CTOPOHHI.

Bce oTobpannbie 6udacs ohopMIIeHBI Ha OTIIENIaX M COXPAHAIOT Ha BEHTPAILHON CTOPOHE
cienpl Opromka. [IpuponHast Kopka Ha HUX He 3a(UKCHpOBaHa, YTO TOBOPUT O JOCTATOYHO IPO-
JIBUHYTBIX TeXHUKaX 00paboTku kaMHs. COOTBETCTBEHHO, CPEI HUX HEeT M OM(acoB C MATKOI.

Bce opyanst oopmiieHbI IByCTOPOHHUMHY CKOJIAMH 1, 3HAYHT, IPEACTABIIAIOT COOOH Kiac-
cudeckne oudacer — 6nacoB-yHn(pacoB B KOJUIEKINHU HeT. VX popcanbHas CTOPOHA TOJTHOCTEIO
o0OpaboTaHa pacrpocTpaHEeHHBIMH CKOJIAMH, B TO BpeMsi Kak BEHTpaJlbHasi 00paboTaHa Takxke Mo
BCEMY MEPUMETPY, HO 00Jiee KOPOTKMMH CKOJIAMH, KOTOPbIE HE JOXOJIAT 0 CEPEANHBI IPEeIMETa,
COXpaHsisl CIIe/bl OTIIEITHOW 3aroTOBKU. B GoNbIIMHCTBE clly4aeB JopcalibHas cTopoHa Oudacos
odopmiteHa ropasio OOJIBIINM KOJINYECTBOM CKOJIOB, HEXKEII BEHTpaJIbHAS.

B mopapnsromeM OONBIIMHCTBE CIy4aeB BOJIHUCTAs WM W3BWIIMCTas Gopma mpoduiiei
O6udacoB roBOpUT O cUCTEME YepeIyIOInXCs CKallbiBaHui. Hu oJiH npesiMeT He COXpaHuI clie-
JIOB YJIapHOM TUTOIIAIKH 3aTOTOBKH.

JucranbHas 4acTh OpyAMi OBIBAaeT Kak MPUOCTPEHHAs, TaK M oBajbHas1. OHA U3 HUX IIe-
peodopmiieHa B CKOLICHHYIO I'PaHb, CO3/1aBasi JIOTMOJIHUTEILHOE TUCTAIBHOE MOTIEPEYHOE JIe3-
BHE, HO 3TO, CKOpEe BCET0, MCKIIOUEHHE, a He TeXHoyormueckas TeHaeHuus. OmuH Omdac
MPEICTaBISIET CIebI 00JOMaHHOTO, BUIUMO, B pe3yibTaTe paboThl, KOHYNKA. Bee 6e3 nckiro-
YCHHS JUCTAIbHBIC YaCTH OPYAWH, KaK MPUOCTPEHHBIE, TaK M NMPHUTYIUICHHbIE, 00pabOTaHbI C
00eux CTOpPOH.
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Puc. 3. budacsl Myramxapckux rop.
1-2 — Myramxkapsl; 3 — Kyaneasl. @oto C. Kyannsik

M3zBectus MpKyTcKOro rocy1apcTeHHoro yuupepentera. 2020
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Juist opopmiieHHs MOYTH BcexX OM(]acoB HCIIONB30BANACh TEXHHUKA CKOJOB MPHUOCTPECHUS
MPOKCUMAITFHON YaCTH, JJIs1 HEKOTOPBIX — YTOHYCHHE AUCTAEHOM.

Cpenu mpeIMeToB STOH KOJUISKITNH TOAABIISIONIee OOMBIIMHCTBO MPECTABICHO YAIIMHCH-
HBIMH B JOCTaTOYHO yTONMIEHHBIMU (popmamu. TOIBKO OIMH CepAleBUAHBIN Omdac, mpeacras-
JICHHBIA B KOJUICKIIMH, WMEeT TOHKYI0 (opmy. YmHeHHBIEe OmM(achl MpeaCcTaBICHBI OJTHUM
MHUHIAJICBUIHBIM M TPEMS KOTbEBUAHBIMU THITAMH.

O06cy:x1eHue U BbIBOIbI

[IponenaHHbIl aHANIN3 O3BOJISIET KOHCTATUPOBATH SIBHOE PA3JIMUUE TEXHOIOTHUECKHX TEH-
JICHIIMI B M3TOTOBJICHUH OU(acoB U3 IBYX KOJUICKIIUH.

Opynust MecToHaxoXIeHni MyramkapcKoil IpyIIbl OTIIMYAlOTCS, B IEPBYIO O4epeb, He-
KOTOPBIM OTCYTCTBHEM CTaHAAPTH3alMK B PACUICIUICHUH KaMHS U JIOCTATOYHO CJ1abo ITPOJIBUHY-
ToW craguel haconaxa. bonbimoe pasnuune B pazMepax MpPEAMETOB, M3TOTOBICHUE OPYIUi B
OCHOBHOM Ha TaJICYHbIX OTIIENax, KPYIHbIE U B OOJBIIMHCTBE CIIydacB HE 3aXBaTHIBAIOIINE Ce-
penuHy IpenMeTa CKOJIbI, MEHSIOIINE OYepPTaHUs OpYaHs, CKyJHas 00paboTKa 1OpcaIbHON CTO-
poHEI 1 emie Oornee cnaboe opopMIIeHIE CKOIaMH BEHTpalla, eprudepuaeckoe opopMIICHHE Je3-
BUITHBIX KPaeB U MHOTJA TOJIBKO C OJHOW NMPOMOIBHON YacTH, 9acTO OJHOCTOPOHHSAS 00paboTKa
)II/ICTaHBHOf/’I 4acTu, MPUCYTCTBUE €CTECTBECHHOM KOPKH, HCCTAHAAPTUSUPOBAHHOCTD IMOIIEPEYHO-
ro cedyeHus, cnabdas obpaborka npoduiieii, GopmMa KOTOPHIX W3BUIIUCTAsI MM BOJHHCTAs, — BCE
9TH HAOJIOJICHUSI CBUJIETEIBCTBYIOT O JIOCTATOYHO apXaumdeckoM criocode o(hopMIIeHUs! OpYAHH.
TUITONIOTMYECKUH aHAIN3 TaKKe HE NMOKa3hIBAET €JMHCTBA KOJUIEKIIHH.

TeMm He MeHee, OTIIMYNUTENBLHOM YePTOil 3THX OpyAUi sBIIsiETCS epeoOpMIIEHHE UCTaTb-
HOM 4acTH B CKOLIEHHOE JIOTIOJIHUTENIBHOE JIE3BUE KaK TOTIEPEYHOM, TaK M HAaKJIIOHHOH (OpMBI.

Komneknust 6udacos IIpuapanbs, HecMOTpsl Ha MaJIOUYHCICHHOCTh TIPEIMETOB, OTIMYACTCS
Oosiee TPOBUHYTHIM YPOBHEM TEXHUK 00paOOTKM KaMHS W CTaHIapTH3MPOBAHHOCTHIO OPYIHH.
Ee 0THOpOTHOCTE BBIP@XKAIOT CIEAYIOIINE KPUTEPUH: HE3HAUNTEIBHOE PACXOXK/ICHHE B pa3Mepax
OmdacoB — Bce OHU TOPA3I0 MEHBIIUX pa3MepoB, Hexxenn Ondacsl Myramkapckux rop, Bce 0e3
UCKIIIOYEHHN 0OpMIIEHB! Ha 0OJIee TOHKHX OTIIENAaX-3ar0TOBKAX IMPEHMYIIECTBEHHO 3aXBaThl-
BAIOIIMMH U JaXK€ NEPECEKAIOIUMHI CEPEINHY MPEIMETa IBYCTOPOHHUMH CKOJIAMHU, B OCHOBHOM
He MeHsIUMH (GOopMy HX KpaeB; oOwibHas o0pabOoTKa JOpCajJbHOW M CpeiHe OOMIbHOE
odopmileHHe BEHTPAILHON CTOPOH; JBYCTOPOHHSS O€3 HCKIIOueHHs 00paboTKa JHCTAIBHOM
YacTH NPEJMETOB M OTHOCHTENIFHO CTaHIAPTH3MPOBAHHOE IIOTNIEPEYHOE CEUeHHE; abCONIIOTHOE
OTCYTCTBHE CCTECTBCHHOM KOPKH; TOPa3l0 MEHEE M3OTHYTHIN XapakTep mpoduicii, boraue 00-
paMJICHHBIX PETYIIbI0; HaJM4YHe NPHOCTPSIONIMX M YIUIOAIMMX CcKojoB. Kpome Toro, Bce
MPeAMETHI OTINYAIOTCS KaK ABYCTOPOHHEH, Tak M JBYJIe3BHIHON OOKoBOW cummerpuei. Tumo-
JIOTMYECKH KOJIEKIHs 6ojiee OHOPOAHA.

Ha ocHoBaHMmM Bcero BBINIECKa3aHHOTO MOXKHO TPEIIIONIOKHTh, 4To Ondacst Myramxkap-
CKHX TOp OTHOCSATCS K Iepuofy Oonee apeBHeMy, 4eM kosutekius lpuapanss. [Ipeobnananue B
OCHOBHOM KOITbEBHHBIX OM(acoB M TMMaHIOB TUIIMYHO JUIS AIIEILCKOTO MEPHUO/A, B YACTHOCTH
JUTS ero cpenHeit ¢asbl.

Texuounorus usrorosnenus oudacos [Ipuapanes u ux TunoOIOTUS (CepALeBHIHbIE OHdachI)
XapakTepHbI CKopee Jisi 0ojiee MO3/IHUX MEPUOI0B, HAYMHASL CO CPEIHETO MaJICOJIHTA.
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