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«M30BPA3BUTEJILHBIN MJIACT» B HACKAJIBHOM UCKYCCTBE
N NCCIEJOBAHUE TEXHUKH BBIITOJTHEHUSA TETPOIVIN®OB
CEBEPHOM EBPA3UU

Pabora BbInosiHeHa B pamkax [IporpaMmsbl GyHIamMeHTa bHbIX nccaenoBannii [Ipesnanyma PAH
«McTopuko-KyasTypHOE HacIeque U TyXOBHbIE IIeHHOCTH Poccumy»

OnHUM U3 OCHOBHBIX HAalpaBJICHWN B MCCIIEIOBAHUN HACKAJIHLHOTO MICKYCCTBA SIBIISIETCS M3ydEHHUE
a0COIIIOTHOM M OTHOCUTEBHON XPOHOJIOTHH CO3JIaHUS NETPOrTU(OB. DTOMY IMOCBAIICHO CTOJIb 3HAYH-
TEJILHOE YNCIIO PA3HOIIAHOBBIX UCCIICIOBAHUM, OCHOBAHHBIX HA PA3JIMYHBIX MOAX0AX, YTO JIUIIb OUH
HX [epedeHb MOT OBl CTaTh MPEIMETOM CIIEHUATIBFHOTO 00IHMPHOro 0630pa. OTMETHM JIMIIb, YTO MTOHHU-
MaHHME CPaBHUTEIHLHON XPOHOJIOIHU apeajioB HacKayibHOro uckyccrBa CeBepHoii EBpasuu emé nonroe
BpeMs, TO-BUIMMOMY, OyZIeT TPOU3BOAHBIM OT KOMIIEKCHOTO HCIIOJIb30BAHHSI CPABHUTEIBHO-UCTOPUYEC-
KHX, @ HE €CTCCTBEHHO-Hay4HBIX METOIO0B. KpaeyrojibHbIM BOIPOCOM Ui MHOTHX PETHOHATBHBIX
Tpannunﬁ HAaCKaJIbHOT'O UCKYCCTBA SBJISIFOTCS KPUTCPUHN ONIPEACIICHUA BPEMEHU BO3SHUKHOBCHHUA U NJIN-
TCJIIBHOCTU CYIICCTBOBAHHA OTACIIBHBIX I/I306paSI/ITeJ'II)HI)IX CTHHeﬁ, IJ1aCTOB WJIN KaHOHOB [MOJ’IO}II/IH,
Uepemucun, 1999]. Eciin HekoTOpBIE TOCTATOYHO HAAEKHO OTCEKAIOTCS M0 HAIMYHMIO CHECHHM(PHUSCKUX
JMATHPYIOUINX CIOKETOB M CTHJINCTHYECKHM OCOOEHHOCTAM O0pa3oB, TO B XapaKTEPUCTHKE MHOTHUX
TpaauIUil pa3MBITOCT XPOHOJIOTHYECKUX (MM CTaANATIHHBIX ) TPAHHIT OCTAETCS BCE eIIE HEeTTPEOI0IIEH-
HO#. boree neranpHOE, KOMIJIEKCHOE M3Y4YeHHE PETHOHOB HACKaJHHOTO MCKYCCTBA B 3HAYHUTEIHHOMN
Mepe TI0KoJIe0asio MPeICTaBICHUS O MEXaHU3Me YePEeIOBaHMS CTHIIMCTHYECKUX TPATUIIHNIA 1 O THHEHHOMN
I0CIIe/I0BAaTEILHOCTH B Pa3BUTHU N300pa3UTEIbHBIX CTHIICH, MHOTHE U3 KOTOPBIX, 110 BCEH BEPOSITHOCTH,
JOJITOBPEMEHHO COCYIIECTBYIOT. D()h()HEKTUBHBIM HHCTPYMEHTOM IMOHMMAaHHS 3aKOHOMEPHOCTEH CMEHBI
1 HACJIEAOBaHUs XYJ0)KECTBCHHBIX TPaJUIIMI HACKAIBHOTO HCKyccTBa cTana konuenuus /. I CaBuHoBa
00 u3o0pasutenpHbIx mwiactax [2008, c. 73, 74].

HccnenoBatenb yKas3bIBaeT, UYTO «H300pa3UTEIbHBINA IJIACT — 9TO MPOCTPAHCTBEHHO-BPEMEHHOE
pacnpocTpaHeHHe N300pakeH I, BBIIOTHEHHBIX B OHOM N300pa3UTEIIbHON TPAJNIIH, COOTBETCTBYIO-
1iei ONpeJIelIEHHOMY COCTOSTHHIO JTyXOBHOU KYJIBTYPBIL. DTO TO KOHKPETHOE «I10JIe, TIe (hopMBbl cymiecT-
BOBAHUS U BO3MOXXHOCTH M3YyYEHUsI H300pa3UTEIbHBIX TAMATHIUKOB CONPUKAcAIOTCsl Hanbosee OIH3KO.
OcHOBO# 17151 BBIJENIEHUST M300Pa3UTEIHHOTO TUTACTa SIBIACTCS CEPHUS OTHOPOIHBIX, CTHIIMCTHUECKH
OTIPENIEIMMBIX M XOPOIIIO «y3HaBaeMbIX» n300pakenui» [Tawm xe, c. 73]. 1. 1. CaBuHOB oOpariaer BHU-
MaHHe, 9TO B «KMHOTOCIIOMHBIX TIETPOTTU(PUIESCKIX KOMITJIEKCaX N300pakeHUs pa3IMyHbIX TUTACTOB ‘‘Ha-
KJIQJBIBAIOTCS”” IPYT HA JIpyra, 00pasys CIOXKHYI0 XPOHOCTpATUTpa(HIo, H3yYeHHE KOTOPOH MOI00HO
nccienoBanuio nocenenuil. Hambonee HachllleHHBI B 3TOM OTHOIIEGHMM MecToHaxokaeHus CasHo-
AnTaiickoil TOpPHOW CUCTeMBI, 0COOCHHO MoHronbckoro Auras. OJHOCIOWHBIE NETPOTTU(UISCKUE
KOMIUIEKCBI, OTPa)Xalolye JUINTeIbHOE, IePEXOIsIIee U3 SMOXU B 310Xy CYIIECTBOBAHHE OIHON M300-
PasuTEIbHON TpaJuIK, OOBIYHO CBSA3aHBI CO CTOJb K€ YCTOMYMBBIM CYIIECTBOBAHHEM OHOTO XO3siH-
CTBEHHO-KYJIBTYpHOTO THIa (HarpuMmep, netporaudsl [lerteivens)» [Tam ke, c. 74]. M3yyeHne TeXHUKH
WCTIOJIHEHHS M300paKEeHHI MCCIIe0BaTeNb OMPEAesieT KaK OJUH U3 CIIOCOOOB MPHUOIMKEHHS K TBOP-
YEeCKOH JTabopaTopuu co3aresell HaCKaIbHOTO NCKYCCTBA.




Haumnas ¢ 2006 r, Ha pa3muyYHBIX NMaMATHMKAX HAcKaJbHOTO MCKyccTBa Poccun mpenmpuHsaTa
TIOTIBITKA TPACOIOTUYECKOTO HCCIEA0BAHUS MEeTPOrTH(OB, BHIIIOTHEHHBIX BHIOMBKOMN, MITH MTUKETAKEM,
U TIOMCKA KPUTEPUEB, IUATHOCTUPYIOIINX, HAHECEHBI OHM KAMEHHBIM HJIH METAJUTMYECKUM HHCTPYMEH-
ToM. B psizie ciydaeB monoOHbIe KpUTEPUH MOTJIH OBl TTOCITYKHUTh JOTIOJIHUTEIBHBIM (PaKTOPOM yTOUYHE-
HUSl OTHOCHUTEIIFHON XPOHOJIOTUH H300Pa3UTEIbHBIX IIACTOB M (POPMUPOBAHUS HAIIUX MTPEICTABICHUI
00 apeasiax HacKaJIbHOTO HcKyccTBa EBpasun. MccnenoBanue Ob110 MHUIMMPOBAHO BOIIPOCAMH, BO3HHK-
IMMU TIpY U3ydeHuu netporudos [lerteiMerns, BO3SMOKHOCTh BBITOJIHEHUSI MHOTHX M3 KOTOPBIX OpY-
IUSMA W3 KaMHS BbI3bIBaja comHeHus [[ukos, 1971; [Iamuet, 2007, c. 258-267; 2010, c. 180-208]. C
THM MECTOHAXOXICHUEM 3anomsapHoil UyKOTKH B HACTOsIIIIEe BpeMsI CBsI3aH HauOOBbIINI MacCHB c00-
paHHOW HaMK MH(OPMAIINH 110 TEXHOJIOTUH MHKETaxkKa.

Hackanpabie u3o0pakenus [lerteimMens npeacTaBieHbl Ha TECYaHNKaX U aIeBPOIUTAX, TIO-BUIMMO-
MY, UCKITIOUUTEIBHO METPOrTu(aMu, BO BCIKOM cllydae, clie/lbl TUTMEHTa HaMH He 0OHapyskeHbl. boib-
IIMHCTBO M300pakeHU BBIOMTO, HEKOTOPBIE (DUTYPBI BBIMOIHEHBI € 3JIeMEHTaMHU MPUIUTA(OBKH U Tpa-
BupoBkH (puc. I; V). 3aBepménnpie n300pakeHUs] MPEUMYIIECTBEHHO HAHECEHBI CHIIYITOM, KOHTYD
3a4acTyto IpopadoTaH BBIOUTHIM yIITYOJIEHHBIM kKeT00koM. [InkeTak MHOrooOpaseH 1o riryorHe U II1oT-
HOCTH, Ha HEKOTOPBIX MAaCTEPCKHU BBIMIOJIHEHHBIX (PUTypax OJIeHEeH pa3uuaeTcs BHIOMBKA HHCTPYMEHTOM
MIEPIICHIUKYISIPHO CKaIbHOW MTOBEPXHOCTH U YIITUHEHHBIE CIIE/Ibl YIapOB, HAHECEHHBIE TIOA YIJIOM, KO-
TOpBIE MOPOXKIAIN WUMHUTALUIO MIEPCTH M300pakEHHBIX KUBOTHBIX (pue. II). Hexoropsie co3nmansl ¢
MPUMEHEHUEM MPHUIUTU(POBKH, B OTACIBHBIX CIy4asX KOHTYp KOpPITyca KHBOTHOTO OCTAETCs BHIOUTHIM,
a temo cierka 3atépteiM (puc. III). [IpuMepsr NCTIOIB30BaHUS TPABUPOBKU B COUCTAHUHU C TTUKETAXKEM
3a4acTyI0 COOTHOCSITCS C HCOKOHUEHHBIMH (PUTypaMH, XOTs 1o00Has TEXHUKA IPEICTaBICHA 1 Ha €11~
HUYHBIX XYJIOKECTBECHHO BBITIOJIHEHHBIX M300pakeHusix (puc. I). 3HaunTeIbHOE YMCII0 HAOPOCKOB, 3C-
KHM30B, HE3aBEPIIEHHBIX (UTYp SBISIETCS WHTEPECHOW OCOOECHHOCTHIO MAMSTHHKA, €CTh MPUMEPHl U
MOCIIEYIOLIET0 KYHUYTOXKEHHUS» 00pa30B: N300paKeHHUS IEPEKPBITHI OABEPTUKAIBHBIMH LAPATMHAMHI
(puc. IV).

Ha nexoroprix merpormudax OTYETIMBO MPOCIEKHUBAIOTCA TPOIaparlaHHble TOHKWE JTMHEHHbIE
HaOpOCKK KOHTYpa Oynyliero n300paKeHus: — Tak aBTop Jieslall pa3MeTKy, KOTOPYIO 3aTeM MpPEACTOsIIO
3anoiHuTh BbIOUBKOH (puc. I; VII). Hekoropble rpymmbl IeMOHCTPHPYIOT COCEICTBO 3aBEPIIEHHBIX
n300pakeHnit u HaOpockoB. Cepust MPUMEPOB WILTIOCTPUPYET MOCIIET0BATEIHLHOCTE BHITTOTHEHHS (QUTY-
pol (date Bcero osens). [IpeacraBinens! HK3eMILISIPBI ¢ HOIHOCTBIO TPOPAOOTaHHBIM KOHTYPOM, KOTOPBIH
3aTeM HauWHall 3allOJHSATHCS MHKETaKEM, €CTh W BapUaHThl allbTEPHATHBHBIX TOCIIEI0BATEIbHOCTEH:
BBIOMBKA HAYMHAETCS CO CIIMHBI, C HOTH WJIM POTOB JKUBOTHOTO, HO paboTa HE 3aKOHYEHA. 3a4acTyro
oA0OHbIe He3aBepILIEHHbBIE (DUTYPBI PACIIOIOKEHBI OTACIBHO. B CIOKHBIX KOMIO3HLUSAX MOTYT OBITH
MPEACTABICHBI MPEJHAMEPEHHO HEIOJHBIC MaplualbHble N300paKECHUSI — TAaKUM TPUEMOM, BHIMMO,
aBTOP CTPEMUIICS TIepeNlaTh MEePCIEKTHBY: N3-3a (PUTYp KUBOTHBIX, TOMEIIEHHBIX Ha MIEPEIHEM TIaHE,
BUHBI JIMIIb CITUHBI U TOJIOBBI PACTIOIOKEHHBIX 1103311 HUX.

[TockonbKy CIOKETHBIE BapUaIMK B HACKAIIbHOM UCKycCTBEe UyKOTKH BechbMa OrpaHHUYEHBI, CYIIECT-
BEHHOE BHUMaHHE OBLIO YIEIEHO N3yUYEHUIO TEXHUKH BHITIOTHEHUS H300paKeHUI 1 MaTeprala Opyaui,
KOTOPBIMH OHM MO OBITh HaHeceHbl. CTaBuiach 3a/iadya IPUMEHUTH CIIOKMBIIHECS B POCCHHCKON
TpacoJoruu MeToAuKU U moaxoasl [CemEnos, 1957; Ceménos, lllenunckuii, 1971, c. 19-30] k uccneno-
BaHUIO METPOTIIN(OB U C ITUX IMO3UIUH OMIPEEIUTh TPU3HAKH, OTIMYAIOIHE TMKETaX METAJNTNIECKUMHU
1 KAMEHHBIMH OPYIHUSIMH.

[ToMuUMO TpaAUIIUOHHBIX HAOIIOACHUH U OMIMCAHUMN ISl UCCIICJOBAHMS TEXHUKHU BBHITIOTHEHHUS M1ET-
pormudos [lerteiMens ObT IPUBIEYEH Pa3HOOOPA3HBIN KPYT NCTOYHHUKOB: /IS BHISIBICHUS OPYIUN U
uX (parMeHTOB BOJIHM3H IIOCKOCTH € MeTponndamMu BHIOIHEHA HIyp(hOBKa C MPOMBIBKOM MaTepuaa
W ero mocjeayloliee TPacolornuecKoe u3ydeHue, paspadoranbl cnenuduieckue mpuéMbl U METOJIbI
HaOIONIeHNs], JOKYMEHTHPOBAHUS U aHAJIM3a CIIE0OB OPYAUi, MPUMEHEHHBIX UIS BBITOIHEHUS MIETPO-
i oB. B pesynbrare neneHanpaBieHHbIX SKCIIEPUMEHTAIBHO-Tpacoornueckux pador Ha Kaiikyyib-
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CKOM 00pbIBE OBUIM OTPa0OTaHbl MPUEMBI CO3IAHHS CTAOMIBHOTO KOCOHAIPABICHHOTO OCBEIICHUS,
HEOOXOIMMOTO TSI TOCTOBEPHOTO OIPEIEIICHUSI KOHTYPOB M 0COOESHHOCTEH N300payKeHHH, PaCTIOIOKEH-
HBIX Ha BEPTUKAJIBHBIX CKaJbHBIX MOBEPXHOCTSX, a TAKXKE CICIOB OPYAUH, KOTOPHIMU OHH OBLIN HaHe-
censl [['ups, JIoBueT, 2010, c. 107, 118].

MeTonvka BBITTOTHEHHUS KOHTAKTHBIX CHIIMKOHOBBIX OTTUCKOB ()parMEeHTOB MOBEPXHOCTEH CO clie-
JaM{ TIMKETa)ka ¢ MPEABAPUTEIBLHON 3alUTON CKaJbHON IUIOCKOCTH MPH HMOMOIIX pa3AeiIuTeIbHOTO
CJIOSl TTO3BOJIMIIA MTOSTYYUTh MaTepHall Ui MOCIeTyIOIIero aHainu3a clieIoB Ha MakKpo- U MUKPOYpPOBHE.
s u3y4enuns NCKycCTBEeHHO MOIU(UIIMPOBAHHOTO BEIOMBKOI penbeda (pparmenT nerpormuda u npu-
MBIKAIOIICH €CTECTBEHHOW CKallbHOM MOBEPXHOCTH IOKPBIBAJCS anpoOMpPOBAaHHBIM B PECTaBPALUH
CMBIBaCMbIM 3aIIUTHBIM clioeM. C yJacTka CHUMAJICS CHIMKOHOBBIN OTTUCK, 3AIIIUTHBIHN CIIOW CMBIBAJICS
BOJI0#. C CHIIMKOHOBOTO HEraTUBHOTO OTTHCKA 3aTEM BBITIOIHAIACH TUIICOBAsI OTIMUBKA, TOYHO BOCTIPO-
M3BOJSIAS TIO3UTHBHBIA penbed KaMHs ¢ n300paskeHneM. Komuu ciemoB SBISIOTCS NONMHOLEHHBIMH
JOKYMEHTaMH, COXPaHSIOMMMU HHPOPMAIMIO O XapakTepe W3y4aeMoW IMOBEPXHOCTH, 00 OpYIMsIX,
KOTOPBIMHU OBLITH HAHECEHBI IMTETPOTIIH(DEI.

Jist XapaKTepUCTHKH MUKpOpelbeda UCIOIb30BaICsd METO/ CBETOBOTO CEUEHHsI TIPH MOMOLIH JIU-
HEITHON TeHH, KOTOPYIO OTOpachIBaeT MOJI0KEHHBIH TOPU30HTAIBHO HAa OTIUBKY METAIIIMUECKUN cTep-
’KE€Hb, OCBEIIEHHBIN C OJHOM CTOPOHBI 1O/ YyIiioM B 45°. JIuHeliHas TeHb TOUHO OYepUYMBAET MUKETUPO-
BaHHYIO IOBEPXHOCTb. MEHsIsI TOJIOKEHHE CTEPIKHS, MOYKHO TOJIyYUTh HHPOPMAIIHIO 0 JII0O00M (TTornepey-
HOM, TIPOJIOJIBHOM H T.J1.) CeUeHHH clieloB. [Ipu HeoOXOMMMOCTH MOKHO TIOJTYYUTH JJAHHBIE O BBICOTE
M3y4aeMoro MHUKpopeibeda B aOCONIOTHRIX BETMYMHAX, HO Ha JAHHOM JdTare Mbl HE 33J]aBaJIUCh ITOU
nenbo (puc. VI).

Jlia onmcaHus MIIOTHOCTH NMHMKETa)Xka OKa3aJIoCh yAOOHEe MCIIONb30BaTh HE YUCIEHHBINH MOJCUET
OTIENBHBIX JIYHOK (CJIeIOB YAapOB), @ UX COOTHOIICHHE (CIUIONTIHOH, IUIOTHBINA U Pa3peKeHHBIA TTHKe-
TaXX) ¥ TPEXWICHHYIO IPaJalnio o NTyOrHE (TTOBEPXHOCTHBIA/MENKUHN, CpeIHUH, IITyO0oKuit). CrutonHoi
MHUKETaX, B KOTOPOM CIIeJIbI YIapOB IIEPEKPIBAIOT APYT JApyTa, Majo HH(POPMATHBEH ISl TPACOIOTHYEC-
KOTO aHalln3a, ¥ 0c000€ BHUMaHHE CIIEAyeT 0OpaliaTts Ha OJUHOYHBIC, BBIXOASAIINE 32 KOHTYP JIYHKH.
B sTom ciryuae HanOosbIIero BHUMaHUsI 3aCTyKMBAIOT 3CKHU3bI U He3aBepIIEHHbIE H300pakenus. [ my6o-
KHe U Cpe/IHUE 110 ITyOWHE TYHKH MePealoT ouepTaHus (pOPMbI OpYAHsI MMKETaXKa CPABHUTEILHO TOYHO,
B TO BpeMs KakK MOBEPXHOCTHBIN IMHKETaX B OTOM acliekTe MeHee MH(popMaTuBeH. Jlaxe eciu opyzue
MHUKETaXka JOCTaTOYHO NTyOOKO MPOHMKAET B KAMEHB, OCTABIIMICS CIIe]] Yalle BCEro He SIBIISETCS TOY-
HBIM HEraTHBOM ero padoueii yactu. CTerneHb COXPaHHOCTH BO3ACHCTBYET Ha BOBMOYKHOCTH TPACOJIOTH-
YECKOTO aHaJlN3a, ¥ BEIBETPEHHBIC N300PAYKEHHSI 3a9aCTyI0 HEITPUTOHBI JIJIsl TOCTOBEPHOTO UCCIIEA0Ba-
HUSI MaTepraia Opyauid, KOTOPbIM OHU OBbIJIM HAHECEHBI.

bruto ocymecTsineHo cBeie 50 3KCIEPUMEHTOB 1O MTUKETaXKy MTOBEPXHOCTEN aJeBPOIUTOB U Tec-
YaHWKOB, CJIArarolux ckajbl KaiKyyiabCKOTo OOpbIBa, MPOTAHYBIIETOCs BAOIH p. llerteimMens. beumu
NpUMEHEHB! Opyausl U3 KBapua (OTOOMHUKU M TMOCPEAHUKH), NUIM(POBAHHOTO KaMHS (UUTH(POBAaHHbIC
KaMEHHBIE TECIIa B POTOBBIX PYKOSITSX — KaK TOCPEITHUKH ), OPOH3BI (TIOCPEAHUKN ), Kese3a (IOCPETHUKH).
UccnenoBanach cnenuduka cieoB OT yAapoB, HAaHECEHHBIX 1oz yriioMm B 90 u 45° (pue. VI), pesyns-
TaTbl 3a)UKCUPOBAHBI 110 TOW K€ METOIMKE, YTO M CJCbl BEIOMBKM HAa MCTOPUYECKUX METPOrTUdax.
Bonbiias 4acth 5KCIepUMEHTOB ObLIA TIOCBSIIIEHA MOJICIIMPOBAHUIO BBIOMBKH C MCTIOJIb30BAHUEM OPYINI
13 KBapIia, BBIXOIbI KOTOPOTO MpeICTaBIeHBI BOIM3U NeTporn(oB, 1 xkene3a. Opynus u3 KaMHs, OpOH3BI
U JKeJle3a MOKazail PasiudHyto 3GEeKTUBHOCTD AJIS BHIIOIHEHHS MTUKeTaxa. MHCTpyMEHTHI U3 OJI0BSI-
HucToi (7 %) OpoH3bI ObUIH IPU3HAHBI HAUMEHEE TPOU3BOIUTEIIbHBIMU — KX paOOUNe yUaCTKA CMUHAJIHUCH
o4eHb ObIcTpo, ocie 10-20 ymapos. Opyans u3 MATKOTO Kenesa rmociie Hanecerns 20—-30 ymapoB Tak-
K€ OKa3aJIMCh MAJIONPHUIOAHBL. J{0CTaTOYHO MPOAOIKUTENBHO U 3(PPEKTHBHO paboTaiy JUIIb KBaple-
BbIC W JKEJIE3HBIE OPY/INs, a TAK)KE KaMEeHHbIe UIN(OBaHHbBIE TECIA.

Hcnonp3oBanne KBaplEeBbIX OpyAHi JUIS BBIOMBKH METPOITH(OB HEMHHYEMO CBSI3aHO C MOCTOSH-
HBIM WM JIOCTaTOYHO WHTEHCHBHBIM BBIKPAIIMBAHWEM WX Pa0OYMX KOHIIOB — yJAapHas 4acTh BechMa
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Puc. 1. ®parmeHT 0aHOIT N3 HEHTPAJIBHBIX IUIOCKOCTEI ¢ meTporiindaMu, HAHeCEHHBIMH B Pa3HO00pa3HoOI
TexHuke (IlerrbiMens, UykoTka).
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Puc. II. CxouieHHbIN NUKETAXK U YVIMHEHHBIE CJle[bl YIAPOB CO31aI0T MMUTALMIO LIEPCTH
u300pakéHHbIX KUBOTHBIX ([lerrbimMenib, HykoTka).
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Puc. I'V. IIpumMepsl <yHHUYTOKeHH» 00pPa30B: H300paKeHUsA AHTPONOMOP(HBIX MyXOMOPOB
nepeKkpbITH BepTUKAJIbHbIMU HapanuHamu ([lerrbimeninb, UykoTka).
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Puc. VII. Ha HekoTOpBIX nEeTporiudax
NPOCIeKUBAIOTCS NPoLApaNIaHHbIe JJHHEeHbIe
HAOPOCKH KOHTYpa Oyayuiero uzo0pa;keHust,
KOTOPBIii 3aTeM 3aN0/HJICH BbIOMBKOM
(ITerrbimenb, UykoTka).
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Puc. VIII. lypd mepen miockocTeio ¢ U300pakeHUsIMU
AHTPONOMOPGHBIX MYXOMOPOB M CLIEHO MOPCKOIi 0XOTbI;
npombiBKa matepuaja (Ilerreimenn, Yykorka, 2006 r.).
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Puc. X. 3oomop¢Hoe n300pakenue, HAHeCEHHOE ¢ MOMOIIHI0 KAMEHHOT'0 MOCPeTHHUKA
(IHanadoauno, KpacHosipckuii kpai).
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I'mncoBast konust (l)paFMeHTa moﬁpameﬂnﬂ, BBITNIOJTHCHHAS 10 CWJINKOHOBOMY OTTHCKY.
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Bupa cienoB nukeTaka B IJIaHe.

TeHneBoe ceueHnune MOBECPXHOCTH MUKETAKA.
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Puc. XI. 3oomop¢HOe n300pa:kenne, HaHeCEHHOE ¢ MOMOIIbI0 KAMEHHOT'0 MOCPeTHHUKA
(IHanadoauno, KpacHosipckuii kpai).

l'uncoBasi konust pparMeHTa U300paKeHNsl, BHINOJHEHHAS 110 CHIUKOHOBOMY OTTHCKY.
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Buja cienoB nukeraka B ILJIaHE.

TeneBoe ceuenune MOBECPXHOCTH MUKETAXKA.
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JUHAMUYHO U3MEHSIETCS M OCTAIOTCS pa3HOpa3MepHBIE CIie/bl YIIIOBaTOH B TuiaHe (hopMbl. BeimonHeHne
Cpe/IHEero U TTyOOKOTo MUKETaXa co CTabMIbHON (hOPMOI TYHOK KBapUEBBIMH OPYAHUSIMH MPAKTHUICCKH
HEBO3MOXKHO. VIcrionb30BaHNe MHCTPYMEHTOB M3 JKeJie3a Ha HEKPHUCTANIMYEeCKUX MOpojax MO3BOJSET
npou3BoauTh Oonee 500 JIyHOK, CTaOMIIBHBIX MO OYepTaHMSAM B IUTaHe. Eciu B xome MCIOIb30BaHUS
OpyIHe CIeIUaNbHO HE MOANPABISUIOCH, BCE YIIIOBAThIC B CEUCHUH pabouve KOHIBI METaTH4eCKUX
OpyIHi TIO Mepe Pa3BUTHSI U3HOCA OCTABISIOT OKPYIVIbIE B TNIAHE CIIEJIBI.

Ha ocHOBe coOpaHHBIX HAOMIONEHUI MOKHO C(DOPMYTUPOBATH OCHOBHBIE KPUTEPUH PA3IHUUS Clie-
JTOB BBITIOJTHEHUS ITMKETa)ka KBAPIIEBBIMH U YKEJIE3HBIMH OPYIUSIMU: PETYISPHBIN 10 GopMe U pa3mepam,
4acTO TOAOKPYIVIBIA B OUEPTAHUSIX OTIENBHBIX JTYHOK, TIIyOOKHUH MIPHU OTHOCHUTEIFHO Y3KOM BXOAHOM
OTBEPCTHH MHUKETAX — PE3YIbTAT UCIIOIB30BAHNS OPYAU 13 jkene3a. Heperymspasrii mo ¢dopme u pazme-
paM, yIJoBaThlil B OYEPTAHUSIX OTIEIBHBIX BHIOOMH, C ITMPOKUMHU BXOJHBIMH OTBEPCTUSMH TTHKETAXK —
pe3ysabTaT UCIOIb30BaHMs KBapleBbIX opyauil (puc. X; XI).

Crenyer OTMETHTh, YTO HCCIEOBAaHME TEXHWUKU BBITIONIHEHHS TETTHIMEILCKUX METPOrTH(OB HE
OBLIO OTPaHNUYCHO YKa3aHHBIMU aCMIEKTaMU. Vcronb30BaHne KaMeHHBIX OPYIUH TSl BBITOJTHEHUS TIETPO-
(OB JOKHO ObLIO OB AaTh 3HAUUTEIHHOE KOJTMYECTBO YEITYEK M OTIICTIOB, KOTOPBIE MOTEHIMATIbHO
MOIJIM COXPaHUTBCS Mepes NIOCKOCTAMH ¢ N300paKEHUSIMHU, €CI OHU He ObUTH MepeMelIeHbl o] IeH-
ctBueM npupoHbix cuil. C yuérom mocnennero oodcrosirensctBa B 2006 . Oblia BEIOpaHa MioMmIaaKa
nepe]] BEPTUKAILHOW TIOCKOCTHI0 ¢ MHOTOYHCICHHBIME U300paKEHUSIMH aHTPOTIOMOP(HBIX MyXOMO-
poB 1 ciieHoi Mopckoii oxoThl (puc. VIII). B pesynbrare mpoMbIBKY TpyHTa U3 Irypda pazmepamu 4 m?
OBUTH TOOBITHI MHOTOUMCIICHHBIE (DparMeHTHI KBapIia, KOTOPbIe TPH JallbHEHIIIEM HCCIIeIOBaHUH TIOJ
MHUKPOCKOTIOM HE BBISIBIIIN CJIEIOB aHTPOTIOTEHHOTO PACIICTIIICHHS, YTO MOXKET CITY>KUTh OJTHIM U3 apTy-
MEHTOB B TIOJIb3y TOTO, YTO KOMITO3WIUS HA JAHHOW IIOCKOCTH HaHeceHa 0e3 MPUMEHEHHUS OpYIHi
u3 kBapia. JlanpHeilee n3ydeHne TeXHUKN MUKEeTaXxa Ha TMEeTTHIMEICKOM MaTepuae Mo OMMCAaHHOM
BBIIIIE KOMIUIEKCHOW METOAMKE TAK)KEe CBHJIETEIbCTBOBAJIO, YTO KOMIIO3HIIMS HAa TaHHOW MIOCKOCTH BbI-
MOJTHEHA METaJTNUECKUMH HHCTpyMeHTaMu. COBOKYITHOCTh HAOMIOIEHHH, aKKyMYTHPOBaHHBIX B 2006—
2008 rT., MO3BOJIET MPEIoaraTh, 4YT0 MoJ00HYI0 HIypP(OBKY ¢ MOCICSIYIOIIUM aHATU30M MaTepuasa
MIPOMBIBKH 11€J1€CO00pa3HO ObUIO ObI BBITIOJIHUTE BOIHM3H IJI0CKOCTH U3 ckoruienus | (puc. IX), nzoopa-
JKEHUS Ha KOTOPOH MOIVIM OBITh HAHECEHBI HHCTPYMEHTOM U3 KaMHS.

BrisiBinennsie Ha [lerteiMene KpUTepuu OTIIMYHIA MEXK/Ty CJICAaMHU MMKETaXa, BEITIOJTHEHHOTO KaMEH-
HBIMU U METAJUTMYECKUMU OPYIUSMHU, IIOTPEOOBAIIH allpoOaliy Ha TAMIATHUKAX JIPYTUX perHoHOB. Takue
paboThl ynanoch ocymecTBuTh B KpacHospckom u XabapoBckoM Kpasix, Ha KobckoM momyocTpose,
B AzepOaiiipkane [Bsatkuna, 1949; Oxnamaukos, 1971; Ilatkun, Maptemos, 1985; 3anka, Jpo3mnos,
Maxkymog, 2005; ®apamkesa, 2009]. B mosne 3peHus Taxke monaid MaTepuaibl My3eHHBIX COOpaHuil:
neTpormudbl OHEXKCKOTO 03epa U IIUTKU u3 Kyprana Apxkas 2 (I'ocymapcTBenusbiii Opmurtaxk) [CaBBa-
tees, 1983; Cugunov, Parzinger, Nagler, 2010], MaTepHaIbl 03 KyJIbTYPHOIO CIIOSt MECTOHAXOKIeHH I JTa
Mannen, Jloxxepu-Ot u Jla ban (my3eit Jle3-Diizu-ne-Taitak, @paHIys) ¥ Ip.; OHW CTAHOBSITCS YacThIO
STAJIOHHOW KOJUIEKIIMHU CJIEJIOB OPYIH, KOTOPBIMU B JPEBHOCTH CO3/IaBAJIUCHh BBHIOUTHIE M300paKeHUs
Ha KamHe. *

[To pe3ynabraraM MErTHIMEIbCKHX SKCIEPUMEHTOB M HAOMIOACHUI Ha aleBPOJIHUTaX W MecYaHuKax
OCHOBHOM JIMarHOCTUPYIOMINN MPU3HAK, OTIIMYAIOIINI CIebl YAapOB, OCTABICHHBIX KaMEHHBIM OpYy-

* ABTOPBI BBIP@XKAIOT IIYOOKYIO IPU3HATEIBHOCTD 32 COJIEIICTBUE B HCCIeJOBaHNU pekTopy KpacHosipckoro roc.
nejarorndeckoro yHusepcurera 1. u.H. H.W. [po3noy, k.u.H. B.W. Makynosy (KI'TIY), aupekropy ['oOycran-
CKOTO HAaITMOHAIIEHOTO MCTOPUKO-XY0KECTBEHHOTO 3amoBeqHrKa K. u. H. M. H. @apamxesoii, A. P. Jlackuny (HITL]
110 OXpPaHEe M MCIOJIb30BAHUIO MAMATHUKOB HCTOPHHU U KyJIbTYPbl XabapoBckoro kpast), k. 1. H. A. H. Mazypkesnay
u K. B. YyrynoBy (I'ocymapctBennslit Opmurax), kK. u. H B. 5. lllymxuny (MHCTUTYT HCTOPHM MaTepUaIbHOMN Kyib-
typbl PAH), Anmunncrpannu Yykorckoro AO u BceM cotpyaunkam [lerpornmuduyeckoii sxcneaunuu Mucruryra
apxeosnorun PAH, a Taxxe HammM ¢panity3ckum xoiuieram J. J. Cleyet-Merle, Conservateur general, Directeur du
Musée National de Préhistoire, Les Eyzies-de-Tayac; A. Morala, Ingénieur d’études, Musée national de Préhistoire,
Les Eyzies-de-Tayac; J. M. Geneste, Conservateur général du patrimoine, Directeur du Centre National de Préhis-
toire, Périgueux; H. Plisson, Chargé de recherche CNRS, PACEA , Université¢ Bordeaux 1, Talence.
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JIUEM-TIOCPEHUKOM, OT CJIE/IOB pabOThI OpyJAHeM M3 Kelie3a, — ObICTPOe M3MEHEHHE pabouell 4acTH
KaMEHHOTO MHCTPYMEHTA, CIIe/Ibl OT KOTOPOTO TUHAMHYHO TPaHC(POPMUPYIOTCS OT TMOAOKPYIJIBIX WU
MTOJIKBAIPATHBIX K BBITSHYTHIM JIMHEHHBIM. YKa3aHHOE pa3nyre ObLIO TaKXKe MPOCIeKEHO IPU UCCIie-
JIOBaHUU HIDKHETO sipyca nerpornudos [llanadomao (puc. X—XII).

JIBa 300MOpdHBIX H300paxkeHus B paccMOTpeHHOH BbiOopke LlanabonnHCKIX NeTpOorTugoB MOTYT
OBITH ONpe/IeNieHbI KaK HAaHECEHHBIE C IIOMOILBI0 KaMeHHBIX opynuii (puc. X; XI). CHIMKOHOBBIE OTTHCKH
CJIE/IOB ITMKETaXka ObUIM CHATHI C TPEX Y4aCcTKOB 300MOpdHOTro n3odpakenus (puc. X) [[1sarkun, MapThi-
HOB, 1986, doto 4, Tabm. 26./2: xkamens 41]. X0oTs ciieasl ynapoB, KOTOPBIME BBITIOTHEHBI TOJI0BA, pora
Y HOTH JIOCS, B IUIAHE Pa3IUYaloTCs 10 GopMe, Ha BCEX yJacTKaX MPOCIeKNBACTCS CXOAHAS 3aKOHOMEP-
HOCTh M3MEHEHHUS OUePTaHUH CIIEOB OPYAHN OT MOMOKPYIIBIX U MOAIPSIMOYTOIBHBIX K BBITIHYTHIM.
310 oz1HA U3 HanboIIee XapaKTePHBIX YepT MPUMEHEHUsI KAMEHHOTO OPYIHUSI-TTIOCPEIHUKA: TOATOTOBIICH-
HBIA TUKOOOpa3HBIN KOHEIl OpYIUs IO MEpe UCIIOIB30BaHUs IOCTATOUYHO OBICTPO BBIKpALIMBAJICA, Mpe-
Bpalasch, B KOHEUHOM CYETe, B JOJIOTOBUAHOE opynue (piece esquille). [lonmpasmisut i qpeBHUIN Xy-
JIOKHHUK OJHO OpPY/AHE HECKOJBKO pa3 MM 10 Mepe M3HOca paboyero Kpas MEHsJI HHCTPYMEHT — B JIaH-
HOM CITydae OTpeIelTh HEBO3MOXKHO. B skcnieprMeHTax 1mo MOJAeIMpOBaHUIO MMMKETaXka KBAPIIEBBIMHU
OTOOWHWKAMU M MTOCPEAHUKAMH Ha MErTHIMEIIbCKOM MaTepHale HaOlto1aa0ch aHATOTHYHOE U3MEHEHHE
(opmbl pabodero Kpast Opyausi U COOTBETCTBEHHO CXOJHAsl AMHAMHMKA U3MEHEHHs (YOPMBI OTACIBHBIX
cieioB ynapoB. Ha HiwkHeM sipyce [llanaGonnHCKoM MHCaHHUIIBI TAKKE MPEACTaBICHBl MHOTOUUCIICHHBIC
MIPUMEPHI METPOrTU(OB, HAHECEHHBIX METAUNTMIECKAM HHCTPYMEHTOM C XapaKTePHBIMU CTaOWILHBIMU
eIMHO00pa3HbIMH 110 (popMe clieAaMH TIIyOOKHX yAapoB C y3KMM BXOAHBIM oTBepctheMm (puc. XII)
[3amka, {po3noB, Makymnos, 2005].

Cy1iecTBeHHbIE Pa3UYUs B U3HOCE MOMYYAIOT OPYAHs-YIApPHUKH, TPUMEHEHHBIE C ITOCPETHIUKOM
13 KaMHsI WM MeTajuia. YETKO YnTaroTCs Clieibl CpadOTaHHOCTH UCKIIIOUMTEIBHO Ha TeX yIapHHUKax,
KOTOPBIMH paboTalii ¢ KAMEHHBIM TIOCPEAHUKOM, — 3TO KOHIIEHTPAIHsI BBIOOWH U IrpyObIX mapanut. [Ipu
paboTe ¢ mocpeTHNKaMu U3 MeTalla WIM KaMEHHBIMA HHCTPYMEHTaMH B POTOBBIX PYKOSTSX MOAOO0HBIE
CJeNbI He 00pa3yroTCs.

B menocpenctBenHOW OmMM30CcTH OT TeTThIMeNbckuX neTpordoB B 2007 1. Obuta oOHapykeHa
rajibKa co CJelaMH HCIIOJIb30BaHUs, TO3BOIISIONIMME HHTEPIIPETUPOBATh €€ KaK YIapHUK IS paboThI C
KaMeHHBIM nocpeanukoM [['ups, asaet, 2008, c. 12-15]. Crneapl u3HoCa Ha €€ MOBEPXHOCTU MOTHOCTHIO
COOTBETCTBYIOT IOJYYECHHBIM Ha DKCIIEPUMEHTAJIBHBIX 00pa3uax, MPUMEHEHHBIX AJIS1 BBIMTOJHECHUS MTH-
ketaxka kBapuesbiMu opynusivu (puc. XIII). Heobxonumo oOpatuTh BHUMaHHE HccieoBaTeinell Hac-
KaJIbHOTO MCKYCCTBA Ha IIeJIeCO00pa3HOCTh HAMIPABIEHHOTO TIONCKA OJIM3 TUIOCKOCTEH ¢ TeTporudamMu
OpYIWH-YIaPHUKOB, B Ka4€CTBE KOTOPHIX YIOOHBI TaIbKH OKPYIIO-yIUIOMEHHONW W BBITAHYTOH (GopMm,
MTOCKOJIBKY OHH MOTJIM OBbI CITy’KUTh JOMOJHUTEIHHBIMU CBUICTEIHCTBAMU MPUMEHEHUS OpyIWH W3
KaMHs WIN MeTallia.

B orHomennu nerpornugos Ha p. [lerrbiMens HEOOXOAMMO OTMETHUTB, YTO UCIIOIb30BaHUE MaTe-
PHAJIOB SKCTIEPUMEHTOB C KAMEHHBIMH OPYIUSIMHE JUIsI CPaBHEHHSI C MACCUBOM HACKAIBHBIX H300pasKeHUN
MTOKa3bIBAET, YTO JIMIIb HE3HAYUTEIbHAs YacTh METPOrTH(OB TEMOHCTPUPYET COMOCTABUMBIE CIIEIbI
BBITIOJTHEHUS. DTO, KaK MPaBUIIO, OT/IEIbHBIE He(DUTYpaTUBHBIC MIATHA B KOMITO3UITUSX, & TAK)KE HEKOTO-
pBI€ CO CTHIIMCTUYECKOM TOYKM 3PEHHS IOBOJIBHO Ipy00 HaHecEHHBIe n3o0paxkenus (puc. IX), mpucyt-
CTBHE KOTOPBIX MOKHO OOBSCHHUTB HE CTOJILKO OTHOCUTEIILHON XPOHOJIOTHEH, CKOJIBKO MHIUBH Ly aIbHOM
c11a00i1 MOATOTOBIEHHOCTHIO TOTO, KTO B3SJICS 32 CO3/IaHUE PUCYHKOB, — MHOTHE U3 HUX TaK ¥ OCTAJINCh
He3aBeplIEHHBIMU. MHave BBIIISIUT OCHOBHOM KOPIYC METPOrU(OB, B 3HAYUTEILHOM OOJIBITHHCTBE
BBITTOJTHEHHBIX HETITYOOKUM CTaHIAPTH3UPOBAHHBIM MUKETaXKEM, KOTOPBIH MOT OBITh MOJYYEH JIHIIIb
pu paboTe METAITMYECKUM HHCTpyMeHTOM. CleayeT OTMETHTh, 9TO B 3TOM MAacCHBE HETPOTITU(OB
Pa3IMYAOTCSl HECKOIBKO M300pa3UTENbHBIX TUIACTOB, CHHXPOHHOCTh WJIA TUAXPOHHOCTH KOTOPBIX €IIe
MIPEICTOUT NMPOAEMOHCTPUPOBATD.
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Pe3y.HbTaTbI NErTBIMCIIBCKUX 3KCOEPUMEHTOB MOTYT OBITh HCIOJIL30BaHLI AJid CpaBHUTCIILHOI'O
HAOJIO/ICHNSI HA MECTOHAXOK/ICHUSAX JPYTHX PETHOHOB MPH YCIOBUH, YTO CJIATAOIIHE TOPHBIC TOPOJIbI,
Ha KOTOPBIX BBIOUTHI ETPOTITU(BI, OJIM3KH M0 MEXaHHMYECKUM CBOHCTBAM M TEKCTYpPE METThIMEIbCKHM
aJICBPOJIUTAM U TICCUAHUKAM.

[TockonmbKy MpH MUKETAXKE MOBEPXHOCTEH KPHUCTALIMYECKUX MOPOJA (hopma OTIENbHBIX CIIEI0B
yJIapOB 3aBUCHUT HE CTOJBKO OT (hOpMBI pabOYero Kpasi HHCTPYMEHTA, CKOJIBKO OT (POpPMBI U pa3MepoB
pa3pylIarIuXCs KPUCTAIUIOB, TPACOIOTHs MeTporiudoB Ha MOA00HBIX mopozax (0a3aabTel AMypa U
VYecypu, rpaautsl OHEKCKOTO 03epa) TpeOyeT MOAM(PUKAIINNA METOANKH H, TIPEKIEC BCETO, HOBBIX JKC-
MIEPUMEHTOB.
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