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OcHOBHbBIE IPMHIMIIBI 0TOOPA KAMEHHOTO CHIPhS
IpU NIPOU3BOACTBe opyAmii B MHAycTpun Yarbsipckoii Ilemepsor
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Annomayus
HccnenoBanne HeaHAEPTAIBCKHUX aANTAIMOHHBIX CTPATETHH CTAHOBHUTCS BCe OoJiee aKTyaldbHBIM B MOCIECTHHAE TOMBL.
B pesynbpraTe HOBBIX OTKPBITHH, CBUJIETENBCTBYIOIINX O PACIIMPEHUN KOTHUTUBHBIX CHOCOOHOCTEH HeaHAepTalbLEB,
MEHSICTCSI BOCHIPHUSITHE 3TOTO IOJBHIA APEBHUX FOMHMHHH W IPEJCTaBICHHE 00 WX TPYIOBBIX HaBBbIKaxX. KoMIUIEKCHI
CHOHMPSIYMXMHCKOTO BapHaHTa CPEJHETO IMajeoiuTa ANTas, KOTOphIE HANPSIMYIO acCOLMUPYIOTCS C MOIYJIAIeil He-
aHJepPTaNbIEB, TEXHUKO-THIIOJIOTHYECKH CYLIECTBEHHO BBIICIAIOTCS Ha (OHE APYIHX CHHXPOHHBIX KOMILJIEKCOB
peruoHa. Ilpeanaraemast craTbs NOCBSILEHA UCCIEJOBAaHUIO OCHOBHBIX TPEH/IOB B M3rOTOBJIICHUMH KaMEHHBIX OpYIUH
HeaHzepTanabluaMu ['opHoro AnTas B paMkax CHOMPSIYMXMHCKOTO MHAYCTPHAIbHOIO BapuaHTa. B Hell npencraBieHsl
Ppe3yJIbTaThl TEXHUKO-TUIIOJIOTMYECKOT0 aHaIn3a KOJUIEKIIMU KaMeHHbIX apTedakToB n3 Yarsipckoii nemmeps! (CeBepo-
3amagHbeIil AnTaif), COMOCTaBICHHBIE C PE3yJbTaTaMH METPOrpadUuecKoro aHajau3a MepBUYHOTO CHIphA. [IpoBeneH-
HOE HCCIIEA0BAaHNE MTO3BOIMIO 3a(HKCHPOBATh M30MPATEIbHOCTD HEAHAEPTAIBIEB B UCIIOIb30BAHINN KAMEHHOTO ChI-
PBsI AT U3TOTOBJICHNST MOJU(DUIINPOBAHHBIX OPYIHH.
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Abstract
This article is devoted to Neanderthal adaptation strategies, whose study is becoming more and more relevant in recent
years as a result of new discoveries demonstrating Neanderthal cognitive capabilities. Our perception of this subspe-
cies of ancient hominins and of their work skills is changing in view of these discoveries. In this connection, investi-
gation of easternmost Eurasian Neanderthals’ tool manufacturing processes, who produced stone tools in the absence
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of flint and with the raw materials available, is supposed to clarify researchers’ ideas about the strategies ensuring the
Neanderthal subsistence.
Purpose. We focuses on main trends in manufacturing stone tools developed by the Gorny Altai Neanderthals within
the framework of the Sibiryachikha industry. Our research is based on attributive analysis within a technical-
typological method. We aimed at identifying technologically significant morphological and metric features of each
item from the collection of stone tools found in Chagyrskaya Peshchera (Cave). In the article, we provide typological
definitions for the stone tool blanks, identify variants of the tools’ secondary treatment and the number of such traces
on the tool, describe the tools’ edges with retouch and give detailed information on the metric parameters of the tools
and blanks. The results of the previously published petrographic analysis, which was conducted by N. A. Kulik,
in combination with the attributive analysis of stone artifacts from the 6C/1, 2008 assemblage, indicate that there are
four main types of raw materials which were mainly used by the Gorny Altai Neanderthals.
Results. The greatest variety of raw materials was recorded in the category of blanks without secondary treatment.
Among the tools, the greatest variety is demonstrated by tools that have minimal traces of secondary treatment, name-
ly single scrapers and retouched flakes. There seems to be little diversity among double and convergent scrapers, for
which zasuryan jasper were predominantly used. As for bifaces, we observe domination of the blanks made of the
zasuryan jasper.
Conclusion. Our research has confirmed that the basic principles of using raw materials by the Gorny Altai Neander-
thals were the quality and availability of these materials. In general, high-quality stone raw materials were used for the
production of well-modified tools, such as bifaces, convergent scrapers and retouched points. Such a selectivity of raw
material identified for the items from our collection supports the hypothesis that explains a high degree of Neanderthal
adaptation to the paleo-environment.

Keywords
North-Western Altai, Chagyrskaya Peshchera (Cave), Neanderthals, stone assemblage, petrographic analysis, stone
raw material
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BBenenue

CrenuUKOi MANCOTUTUISCKUX KOMILIEKCOB AJTaliCKOTO PETrHOHa, KOTOpas OTJINYaeT HX
OT MHOTHX MaMATHUKOB KaMeHHOTO Beka EBpomsl, bimxaero u Cpennero BocToka, siBisiercst miu-
pOKOe pazHOoOOpasne ChIPhEeBOI 0a3bl, MCIIONB30BABIIEHCS I M3TOTOBICHHUS KaMEHHOT'O HHBEHTA-
pA. B YCHIOBUAX NOCTYITHOCTU pa3HbIX BHUJO0B KAMCHHOI'O CBIPbA JIIOAAM IIPU U3TOTOBJIICHUU Opy,IlI/II‘/'I
MPUXOAMIOCH YUYUTHIBATH TEXHOIOTHYECKHE BO3MOKHOCTH MIOPOABI M €€ MOTPEOUTEIhCKIE CBOMCT-
Ba (PeryJIsIpHOCTh PEXYIIEro Kpas, ero MpoYHOCTh, HEOOXOAMMOCTh TOPadOTKH). B cBs3M C 3THM
TP WUCCIIEIOBAHUY TAJICOUTHYECKUX KOMITIEKCOB ['opHOTO AnTas m3ydeHrne OCHOBHBIX NMPHUHITU-
MOB 0TOOpa KAMEHHOTO CHIPBS IPECBHUM YEIOBEKOM SIBISICTCSI BAYKHBIM aCIIEKTOM apXeOoJOTHYECKHX
HUCCIIEIOBAHUN.

UYarsipckas [lemepa sBisieTcs ONOPHBIM MAaMSTHUKOM CHOMPSYMXUHCKOHN (anuu cpemHero ma-
neonuta ['opHoro Anras. OHa U3BECTHA 110 MPUYMHE €€ MHOT'OKPATHOTO MOCEUIeHHS (C IeJIbI0 0XO0-
THI Ha OM30HOB?) MaJIOYHMCIEHHON TPYIION reorpaduiueckn Hanbojee BOCTOUHBIX HeaHAEPTaNbLEB
B niepuoj koura MIS-4 — nagana MIS-3 [[lepesuko u ap., 2015; Bacunses, 2013]. Kamennas wH-
JIyCTpUSl CTOSTHKHM XapaKTepU3yeTcsl HYKJIEYCHBIM paclIEIJIEHHEM B paMKax paJuajbHOM M OPTOTO-
HaJILHOH ONEpalMOHHBIX IIETIOYEK, Hapsiay ¢ MPOM3BOACTBOM IIOCKOBBIMYKJIBIX OuacuanbHBIX
m3nienuid. B opyaniHBIX HaOOpax, COCTABISIONINX 10 TPETH OIMPEIEIUMbIX KaTerOpui, JOMUHUDY-
FOT TIPOCTHIC U YTIIOBATHIE CKpebila, MyCThepCKIE OCTPOKOHEUHUKHY, OndacuanpHbIe CKpediia 1 oCT-
pokoHeuHukH. OCHOBY CBHIPbEBOW 0a3bl JaHHOW WHAYCTPHU COCTABIISCT Pa3HOOOPA3HBIN rajleuHbIi
Matepuain p. Yapslmi, B pyciie KOTOPOH pacIioyioskeHa Temepa.

[Hupokoe pazHooOpazre MePBUIHOTO MaTepHalia CTajJ0 MPUYMHON MPOBEICHUS MpeaBapUTENb-
HOT'O MEeTpPOrpaguyuecKoro aHanusa IJis ONpelesICHHs OCHOBHBIX TPUHIUIOB OTOOpPa KaMEHHOTO
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CBIPbs MIPEACTABUTESIMA CHOUPSIMXMHCKOTO BapHaHTa CpedHero majeonuta Anras (memepsl Ya-
reipckast 1 OknanuukoBa) [[lepeBsHko u ap., 2015]. Jlns noaTBepKAeHNS BBIBOIOB IIPEIBAPUTEIb-
HOT'O MCCJICAOBAHUS M C LETbIO ONpPEesICHUsI OCHOBHBIX TPEHAOB B M3TOTOBJICHUH KAMEHHBIX OpY-
I HeaHaepranbllaMu [opHOTO AnTas Hacrosmias paboTa HaAINpaBJICHa Ha OCYIICCTBIICHHE
JIETaNbHOIO0 TEXHUKO-TUIOJOTMYECKOIO aHainu3a opyauiHoW kosmekunu Yarbipekoit Ilemepsr
¢ 0003HauUECHHEM OCHOBHBIX 3aKOHOMEPHOCTEH B OTOOpE KaMEHHBIX HOPOA NPH M3TOTOBICHHU TEX
WJIN MHBIX KaTeropuii opyauil. B Takom BuIe ncciiegoBaHne IPOBOANTCS BIIEPBEIE.

OCHOBHBIM MHCTPYMEHTOM HCCJICIOBAaHMA CTall aTpUOYTUBHBIN MOAXOMA B paMKax TEXHHUKO-TH-
nojorudeckoro meronaa. OH 06a3upyeTcs Ha BBISIBICHUH TEXHOJIOTHUECKH 3HAYMMBIX MOPQOIornye-
CKUX M METPHYECKHX MPU3HAKOB KAXIOr0 apTredakTa, y4acTBYIOLIETO B aHAJIN3E, U UCCICIOBAHUH
UX YCTOWYMBBIX COYeTaHWH. ['JIaBHBIMHM IpHU3HAKAMH BBICTYNAJIM THUIIOJIOTHYECKAs] MPHHAIJICK-
HOCTh MIPOAYKTOB PACIICTICHHUSI M PETYIIMPOBAHHBIX OPYAWH, KOJTUYECTBO 3JIEMEHTOB BTOPHUYHOM
00paboOTKH, HAIWYME y4YacTKa PETYLIH W €ro MPOTSHKEHHOCTh, METPUYECKHE MapaMeTphl CKOJIOB
U TUI KAMEHHOT'O ChIPBSI.

[TamMsATHHUK JIOKanM30BaH B OJIOKE M3BECTHIKOB, NMOPAaXEHHOM Pa3HOBO3PACTHBIMU TEKTOHHYE-
ckumu HapymeHusMu [EnoBuy, [lepunbesa, 1956]. ['maBHBIM ranedHbM MaTepraaoM BHICTYNAIOT
neBoHCKHE 3¢ dY3UBbl U UX U3MEHEHHBIC Pa3HOCTH, Yb€ COAEP)KAaHHE B COBPEMEHHOM aJUTIOBUHU
npesbimaet 80 %. C Yapsimicko-MHCKOro 6510Ka JeBble MPUTOKKA Yaphiia MoCTaBIsSIOT IEBOHCKHE
PHOJIMTOBBIE U KBapIeBble MOPQUPHI U IUTArHOKIa30Bble HOPPUPHUTHL. V3 OCTaNnbHBIX OPOJ 3HAUHU-
Masi 10JIsl TIPUXOIUTCS Ha TPaHUTOMIBI, OCAZOYHBIC MOPOABI M POTOBHMKM — Yapblml mepecekaeT
Tanuukuif rpaHUTOMIHBIA MAacCHB M BMEILIAIOIINME €r0 OPOTrOBUKOBAHHBIE TEPPUTEHHBIE TOJIIH
[Ky3ueros, 1963; Enxun u ap., 1994]. Hax nemepoii, Ha 20 M BBIIIIE BX0Jla B HEe, HA BMEIIAIOIIEM
ee M3BECTHSKE, MOJI CIOEM COBPEMEHHOH MOYBBI OOHApy)KeHa rajibka 3pO3HOHHO-LIOKOJIBHOM Tep-
pachl Yapsblia, aHaIOrMYHast 0 NeTPorpaguueckoMy COCTaBYy €r0 COBPEMEHHOMY aJUTIOBHIO. DTO
CBUJIETETBCTBYET O TOM, YTO COCTAB TrajleyHHKA OCTABAJICS MPAKTUYECKH OAMHAKOBBIM Ha MPOTSIKe-
HHUH BCETO BPEMEHHU MPOTEKaHUs 3/ech Yapplma, B TOM YKCIIe B IEPHOA OOMTAaHHS YelOBeKa B Iie-
mepe.

B xoxe paboTs! aHaM3upOBasIach KOJUIEKITHs ciiost 6B/1 (packomku 2008 1.) B 00IIEM KOJTMICCTBE
3021 3x3. Mcnonp3oBaiuch Takke pe3yNbTaThl METporpaduuecKoro aHajin3a ChIPhEBBIX PECYpPCOB
NAMATHHKA, IPOBEICHHOTO KaHJI. reos.-MuHepan. Hayk H. A. Kymuk [[lepessnko u ap., 2015] .

Pe3yabTaThl ucciienoBaHuii U 00CyxKaeHUE

ITpakTudecku Bc€ chiphe B KOMIUIEKcaxX Yarslpckoil memepbl MPOUCXOANUT U3 UCTOUYHHKOB, pac-
MOJIATAFOIIUXCST B HEMOCPEICTBECHHOW OJHM30CTH OT MEIIephl — W3 rayieyHuka p. Yapel, B pycie
KOTOPOW OHA PacrojOXKeHa, H C MMOBEPXHOCTH IOKOJIBHOU Teppackl. Pe3ynbTaThl aHaIn3a KaMEHOM
WHIYCTPUU TIOKA3aJH, YTO B OCHOBHOM HCIIOJB30BAJIOCh YETHIPEC THMA MOPOI: 3PPY3UBBI U HX
M3MCHECHHBIC pa3HOCTH (MeakonmopdupoBsie 3¢ dy3UBBl H3MEHEHHBIE, adupoBbie d)(y3uBEI, TOP-
(GUPUTEI U3MEHEHHBIE, SIMOUABI 10 3P Qy3nuBaM), SIIMOHUIBI 3aCypPbUHCKON CBHUTHI, OCaJOYHBIC
MOPOJIbI (KPYITHO-, CPEIIHE- U METKO3EPHUCTHIC TICCUaHUKH, OPOTOBHKOBAHHBIC IECYAHUKH, aJICBPO-
JIUTO-TICCYAHHUKH, aJCBPOJIMTHI TIECYAHUCTHIC, aJCBPOJIUTHI OJHOPOJIHBIC) U POTOBUKH. B HeOOIb-
IIOM KOJIMYCCTBE IMPCACTABIICHBI apTe(i)aKTI)I 13 XUJIBHOI'O KBapiia, 'paHUTOUI0B U JPYTUX ITOPOLI
(puc. 1).

Oopariaer Ha ceOsi BHUMaHUE U30UPATENbHOCTh, HAMPABICHHAS HA MPUMCHCHUE 3aCyPhUHCKHX
SIIIMOUIOB, HEKOTOPHIX BUIOB 3 y3uBOB (Mpexkae BCero, N3MEHEHHBIX MTOP(PUPHUTOB), POTOBUKOB
(0COOEHHO, MENTKOTIATHUCTHIX POTOBUKOB) U OCAIOYHBIX MOPOJ (CpellHe- U MEIKO3EPHHUCTHIX Iec-
YaHWUKOB) (pHC. 2).

! ABTOPBI BEIP@XakoT GIArOAAPHOCTH KAaH/I. reon.-MuHepan. Hayk H. A. Kymnk 3a mpoBeneHHBIH meTporpadaeckuit
aHalU3 ChIpbEBLIX pecypcos Yarsipckoi Ilemepsl.
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Fig. 1. Petrographic composition of the current pebble material
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Fig. 2. Distribution of artifacts of various categories by type of raw materials
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Fig. 3. Petrographic composition of chips and tools in the complex of the 68/1 layer of Chagyrskaya Peshchera

SAmmonnel 3acypeuHcKkoil cBuTH [MBata u ap., 1997] B ammoBuu p. Yapeim cocrasistoT 0,4 %,
a B KOJUIGKLIMM KaMEHHBIX apTeakTtoB — oT 18 10 64 % B pa3nu4HbIX KaTETOPHUAX apTe(akToB (CM.
puc. 1; 2). OHu npeacTaBisIOT cO00i TOHKO3EPHHUCTHIE, PEKE MEJIKO3EPHUCTbIE, KBAPLIUTOBUIHbIE
MOpPOJBI C TBEPAOCTHIO OKOJNIO 7 mo mkajge Mooca, MPEeUMYIIEeCTBEHHO CYpry4HO-KOPHYHEBOTO
U Cypry4HO-KpacHO-KOPHYHEBOTO IIBETa, & TAKXKE TEMHBIC KOPHYHEBATO-CEPhIC MM KOPUUHEBATO-
YepHBIE 10 CEPhIX M YEPHBIX PA3HOCTEH, CO CIa0bIM BOCKOBBIM, 1O IIEIKOBUCTOro, OieckoM. [o-
MUHHpYIOIIHE B autioBun 3¢ dy3uss (78,8 %) u, npexae Bcero, NOpGUPUTH K3MEHEHHBIE COCTaB-
JISIFOT 3HAYUTEIBHYIO OO B KOJUIEKIIUM KaMEHHBIX TpeaAMeToB — oT 14 1o 29 % B pa3nu4HbIX Ka-
teropusx opyamid (cM. puc. 1; 2). B xomriekce ciost 6B/1 Hambosee pacipoCTpaHEHHBIH Cpeu
0CaJI0OYHBIX TIOPOJ METKO3EPHUCTHIN TIeCYaHUK — OT 3,5 10 16 % B pa3auyuHBIX KaTETOPUAX H3ICIHIA
(cwm. puc. 2). Mcnionb30BaHNe pOTOBUKOB, TOJISI KOTOPBIX B ayuTIOBUU coctaBisia 1,3 % (cm. puc. 1),
MOXET OOBSACHITHCS BBHICOKMM KadeCTBOM IOPOJBI: 3TO IUIOTHBIC, OJHOPOAHBIC MEIKO3EPHUCTHIC
OMOTUT-KOPIUEPUTOBBIE PA3HOCTH, B KOTOPBIX METAOJIACTOBBIA CBEXHMH KOPAUEPUT oOecrednBall
BSI3KOCTB TOPOJIBI TIpH 001Iel TBepaocTH 5,5 mo mkane Mooca. [Ipu 3ToM poroBUKH MaJio TPEIIH-
HOBaTBl M X0poIo KomtoTcst. ConepkaHne MENKOISTHUCTBIX POTOBUKOB B KOJIJICKIIMU KOJEOIETCS
ot 3,5 no 15,5 % (cm. puc. 2).

Cpenm Bcex KaTeropwii apTedakToB oOparmaeT Ha ceOss BHUMAaHWE 3HAYUTEIbHAS JOJS ABYCTO-
poHHEe 00pa0OTaHHBIX OpPYIWH, M3TOTOBICHHBIX Ha 3aCypbHHCKUX SMIMOMIax, — 10 64 % (cM.
puc. 2). YUuThiBas, 4TO JAaHHOE OOCTOSITENBCTBO MOTJIO OBITH YaCTHBIM MPOSIBIICHHEM OTOOpa opy-
MIUAHBIX OCHOB, HAMH OBLIIM COTIOCTABIICHBI CKOJIBI, HE HECYIIIHE CIICIOB 00paOOTKH, U CKOJIBI C 00-
paboTkoii (puc. 3). B pe3ynbraTe 3apUKCHPOBAHO HECKOJIBKO TCHACHIIUI:

» HamOonplIee pazHOOOpa3ue ChIpbsi GUKCUPYETCS B TPYINax CKOJIOB 0e3 00paboTKH;

e BO BCEX KaTETOPHUIX OPYIUHHBIX OCHOB 3HAUUTEIBHO BO3pACcCTaeT JOJs U3ICIUI U3 3acyphb-
WHCKHUX AIIMOUJIOB [0 CPAaBHEHUIO ¢ HEOOPaOOTaHHBIMU CKOJIAMHU;

e BO BCEX KaTErOpHsX OPYAMHHBIX OCHOB COKpAILACTCs IOJS CPEeJHE3EPHHUCTHIX MECYaHHUKOB
10 CPAaBHEHHUIO C HEOOPaOOTaHHBIMH CKOJIAMH.
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Fig. 4. Distribution of tools from various types of raw materials, depending on the part of the perimeter involved
in retouching, in the industry of the 68/1 layer of Chagyrskaya Peshchera
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Puc. 5. Pacnipenenenue opyauid B HHAYCTPHUU cJosi 6B/1 YarbIpckoii memepsl B 3aBUCHMOCTH OT THITA CHIPhsI

Fig. 5. Distribution of tools in the industry of the 68/1 layer of Chagyrskaya Peshchera,
depending on the type of raw materials
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[Ipu aHanM3e METPUIECKUX MapaMETPOB H3MEIHH CO BTOPUIHOW 00pabOTKOM, M3rOTOBICHHBIX
U3 Pa3InYHOrO ChIPhs, HE OBLIO BBISBICHO SPKO BBIPAKEHHBIX TpeHI0B. OCHOBHAs Macca OpyIuii
uMena anuny ot 30 no 70 mm, mwupunHy oT 22 1o 40 MM u TonmuHy ot 5 1o 20 mm. Ho cneayer ot-
METHTb, YTO B OOJIBIIIEM KOJIMIECTBE HCIOIB30BANNCH 00Jiee MEIIKHE 3arOTOBKH 3aCYPHHUHCKUX SAII-
MOUJIOB (IO CPABHEHHIO CO CKOJIAMH U3 JPYTUX TUIIOB ChIPbS).

B xone ananuza opyUitHBIX 3arOTOBOK IPH COMIOCTABJICHUN METPOTrpadUueCKUX AAHHBIX C JaH-
HBIMH TIO YacTsIM TIEPUMETpa OpYIHil, Ha KOTOPHIX ObUIa 3adMKCHpOBaHA BTOpUYHAss 00OpaboTKa,
cTayia BHJIHA OTpe/elieHHas 3aBHCUMOCTb. J[0Js peTymIMpoBaHHBIX M3AETUi HA 3aCYPHHUHCKHX SII-
MOHMJIaX BO3pacTaia MpsSMO MPOMOPIHUOHATHHO YBEIUYCHUIO JIOJU MPEAMETOB C PETYIIbIO, 3aHU-
Maroliei OOJNBIIYI0 YacTh MepuMeTpa. TakuM 00pa3oM, eCii Cpelld OpYIuil, peTyIlhb Ha KOTOPBIX
3aHMMaJa Y4 9acTh MepUMeTpa U MeHee, 0N 3aT0TOBOK M3 3aCYPBUHCKHX SITMOHIOB COCTaBIISIIA
21,3 %, To Ha apredakTax, peTyIIMPOBAHHBIX HA Y4 TEPUMETpPa 3arOTOBKH, JOJS 3aCypBHHCKUX
smMouioB gocturana 37 % (puc. 4). I3 ananu3a ObUTH MCKITIOYCHBI MTPEIMETHI, PETYIIHPOBAHHEIC
IO BCEMY MEePUMETPY (B CHITY UX MaJIOUYNCICHHOCTH).

[Ipu u3ydeHuwn pacnpeneicHus 3aroTOBOK OTICJIBHBIX THUIIOB OPYIUH MO MEPBHUYHOMY ChIPBIO
YKa3aHHBIC TCHJICHIIUY B IIEJIOM TIOATBEPKIAIOTCS, & TAKXKE OTMEUAIOTCS HOBbIe. Hanbomnbiee pas-
HOOOpazue mopo (PUKCHPOBAIIOCh Cpeld OMHAPHBIX CKpeOel M CKOJIOB ¢ peTymbio (13 BUAOB CHI-
pBsi). B ocTanmpHBIX rpymnmax [Uisl 3arOTOBOK HMCIOIB30BAIKCH CKOJIBI, BRITIOJTHEHHBIE HA MEHee pas-
HOOOpa3HOM cbhIpbe. Cpeli MHOTOUYMCIICHHBIX KaTEropHil H3JENHHA CO BTOPUYHONW 00pabOTKOIM
OuYeBH/IHA U30UPATENHLHOCTh, HAPABJICHHAS HA 3aCYPBUHCKHE SAIIMOUBI U TOPOUPUT H3MEHEHHBIH
(puc. 5). 3acypbHHCKHE SIMMOHUIBI IPEATIOYTHTEIEHO UCITOIB30BAHCH JIJIST H3TOTOBJICHHSI CKPEOelT,
OCOOCHHO B KaTETOPHUSAX JBOHHBIX M KOHBEPIEHTHBIX M3JCMi. B 3THX Kareropusx A0isi OCHOB
U3 3aCyphUHCKHX smMouoB coctarisuia 40 u 38,5 % coorBercTBenHO. OOparaer Ha ce0sl BHUMa-
HUE HECKOJIbKO OTJIMYHBI OT CKpeOen ChIPheBOW COCTAB PA3IMYHBIX THIIOB OCTPOKOHEYHHUKOB,
B KOTOPOM JOMHHHUPYIOT 3arOTOBKH Ha POTOBHKE MEJKOISTHHCTOM, 3aCyPbUHCKHX SIIMOMIAX
Y MEIIKO3EPHHUCTOM MEeCYaHUKE.

HexkoTopsle kaTeropun opynnii, IpuBEJICHHBIE HA PUC. 5, SBISIFOTCS MaJIOYUCIEHHBIMU: 3TO 3y0-
yaThle, CKpeOKH, BEleMUYaThle, TPOHKHPOBaHHBIE. VX KOTMYECTBO B OTAEIBHBIX KATETOPUIX HE Tpe-
BBITITACT 9 K3.

HaubGonpmee pasHooOpasue chpbs ObLTO 3a(UKCUPOBAHO B KATETOPUH CKOJIOB, HE HECYIIUX
CJIeI0OB BTOPUYHON 00pabOTKHM HAa CBOMX MOBEpXHOCTAX (cM. puc. 3). Cpemau opynuii camoe 00b-
I10€ CBIPHEBOE Pa3HO00pa3ne JEMOHCTPUPYIOT SK3EMILISAPHI, TOABEPTIINECS BTOPUIHON 00paboTKe
B HaMMEHBIIICH CTENeHU (OJMHAPHBIC CKpeOia U CKOJBI C PETYIIBI0), PETYIh Ha KOTOPBIX pacipo-
CTpaHsieTcsl He OoJiee 4yeM Ha Y4 4acTh MepuMeTpa 3aroToBku (cM. puc. 4; 5). C apyroil CTOpOHHI,
HaMEeHbIIIee CHIPHEBOE PA3HOOOpa3re NEMOHCTPUPYIOT ABOWHBIE M KOHBEPTeHTHBIE CKpeldiia, ¢ pe-
TYIIBIO, PACIIPOCTPAHSBIICHCS HA Y2 U ¥4 nepuMeTpa. [ uX U3roTOBIICHUS HUCIOIL30BAIKCH TIpe-
UMYIIECTBEHHO 3aCypPhHHCKHE AIMOuUIbI (cM. puc. 4; 5). Cpenu IByCcTOpOHHE 00paboTaHHBIX (hopm
JIOMHHHPOBAJIH 3aTOTOBKH M3 3aCypPbUHCKUX AMMOUI0B (10 64 %) (cM. puc. 5).

3akiouyenne

B memom, B XoIe TEXHHKO-THUIIOJIOTHYECKOTO aHAIM3a KOJUICKIMH KaMEHHBIX apTe(aKkToB
u3 cnost 68/1 Yarsipckoii [emepsr (Heanaeptanbipl ['opHoro Antas B paMkax CHOUPSYMXHHCKOTO
WHAYCTPUAIBHOTO BapUaHTa), COMOCTABICHHOTO C pe3ylbTaTaMH NeTporpapuyeckoro aHaimza
MIEPBUYHOTO CHIPHSI U3 3TOTO MaMAITHHKA, OblIa 3aUKCUpOBaHa N30MPATEIEHOCTh HEAHIEPTAIBIIECB
B MCIIOJIb30BAHUN KaMEHHOTO CHIPbA, B pE3yJIbTaTe KOTOPOTO JJIsi M3TOTOBIEHHS (HOpMaIbHBIX UH-
TEHCHUBHO MOJM(HUIIMPOBAHHBIX OPYIHA, IPEXKIIE BCETO JJISI MHOTOJIE3BUIHBIX CKpeOel 1 ABYXCTO-
POHHUX (OPM, HCIOIB30BANOCH OTPAaHUICHHOE KOJMYECTBO THUIIOB KaMEHHOTO CHIPBS, TAe Mpeood-
JIa/1ajy 3aCypbUHCKHE SIIMOUIBI.
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