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AHHOTALIUA

HSyquI/Ie coCTaBa MHUKPOYACTHL] MCTAJJIOB Ha ITOBEPXHOCTHU o6pa3ua
IpaHUTHBIX BOpOT xpama B Kapnake (Erurer) ¢ mpuMeHeHHEM METOIOB AJIEKTPOHHOM
MHUKPOCKOIIMM MW MHKpOaHAIM3a II03BOJIMJIIO YCTAHOBUTb HCCKOJIBKO Pa3IMYHbIX
I10 IMMPOUCXOKACHUIO U COCTABY I'PYIIII MHUKPOYAaCTHIIL. I[OMI/IHI/IPYIOH_[I/IMI/I ABIAKOTCS
JaCcTulobl MCABLCOACPIKAIICTO CIIJIaBd, PACOHCHHUBACMBIC aABTOPOM KaK YdCTHIIbI
00pabaThIBaIOIIETO HHCTPYMEHTA.

ABSTRACT

The study of the microparticles' structure on the sample surface of Temples
granite gate in Karnak (Egypt) with the using of methods of electronic microscopy
and microanalise allowed to set the existence of some various by their origin
and compound groups of microparticles. The cooper-containing alloy particles

are considered by the author as the particles of processing tool are dominant.
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HccnenoBanue MNpOBOAMIOCH B paMKax H3Y4EHHsS BOIPOCOB, KacaroIIMXCs
C0CcO00B 00pabOTKK KaMHSI IPU TOCTPOMKE IPEBHUX METATUTUIECKUX COOPYKEHUI.
[IpennoxeH 1Monxon, OCHOBAHHBIM Ha MPEANONI0KEHUN O BO3MOXHOCTU COXPAHEHUS
B TCUCHHUE JJIUTEIFHOTO BPEMEHH MHUKPOYACTHIl MHCTPYMEHTA, HCIIOIb30BABILIETOCS
B TIporiecce 00padOTKHM KaMHS.

OOBEKTOM HCCIENOBAaHUN SBISUICS (PparMEHT TPAHUTHBIX BOPOT Xpama AMOHA
B Kapnakckom komrmuiekce, Erumer (puc. 1). Kak cumraercs, 3aBeplmaromiuii dTar
CTPOMUTENIbCTBA Xpama npuxoautcsa Ha nepuoa Hosoro Llapcra. ['panutHbie BopoTa,
C KOTOpBIX ObLI 0TOOpaH oOpasell, SIBIAIOTCA YacThlO Tak HaszbiBaemoro VI muiiona,

kotopeiii oTHOCAT K Tyrmocy III, ¢apaony XVIII gunactuu. T'ompl mpaBieHHS:
1525—1479 rr. 1o H. 3. [3].
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Pucynok 1. Xpamoeuwtit komnnekc ¢ Kapnaxe



1. Ilpucranp ¢ oGemuckamu Certu II, 2. Annes OapaHOTrONOBBIX CPHUHKCOB
(Pamcec II), 3. Imwmon (Hekrane6 1), 4. Cearmwmme Cetru II, 5. Komonnana,
6. Kuock Taxapku, 7. Komocc Pamceca II, 8. Komoccel Pamceca 11 (paspyiensr),
9. Iloptuk bybactumos, 10. Bectu6tons Il munona, 11. II manon (Xopemxed — Cetn 1),
12. Xpam Pamceca IlI, 13. bonpmoi runoctunbHeii 3ai, 14. 11l muion (AMenxoren
Il — XIX nunactus), 15. FOxnas cteHa bonbiioro runoctuiibHOTO 3ama, 16. J[Bop
obemuckoB, 17. O6Gemucku Tyrmoca Il (yrepsiabr), 18. O6emucku Tytmoca |
(coxpanuncs woksbii), 19. IV munon (Tyrmoc I), 20. O6Genucku Xarmiencyt
(coxpanuicst ceBepHbiit), 21. V nunon (Tyrmoc I), 22. VI nunon (Tyrmoc III), 23.
3an annanoB Tyrmoca lll, 24. Cesarunume nanpu QOumunma Appunpes, 25.
Cearmuie Cpennero napersa, 26. FOounerinbiit xpam Tytmoca I, 27. Cearunuiie
Coxkapa, 28. «borannueckuit cag» Tyrmoca III, 29. Ceatunume Baemmromero yxa,
30. Ceamennoe o3epo, 31. Xpam Taxapku, 32. Bopora Pamceca IX, 33. VII nunon
(Tytmoc 1I), 34. Ceatuumie Tyrmoca III, 35. VIII nunon (Xatmencyr), 36. [X nunon
(Xopemxe0)

Llenpro uccienoBaHusl SIBUJIOCH BBISABICHUE CIIEOB OOpabOTKU TMOBEPXHOCTH,
a TaK)K€ yCTAHOBJIEHHWE HAJIMYMS UM COCTaBa MUKpOYACTHI] MeTaioB. McciaenoBanue
IIPOBOAWIOCH C HCIIOJB30BAHUEM PACTPOBOIO AJIEKTPOHHOTO MHKpockona Tescan
Vega LMU, oOCHameHHOro CHUCTEMOW PEHTICHOBCKOTO BOJHOAUCIIEPCUOHHOIO
mukpoananuza Oxford INCA Wave 700.

OOpazer; mpencraBnsger co0Ol BBIBETPENyl0 00pabOTaHHYI0 MOBEPXHOCTH
IrpaHUTa, HAa KOTOPOW BBIACISIOTCS crneuuduyHbie (HOpMBI  MOBEPXHOCTH,

MPECTABIISIONINE COO0M CHCTEMBI Mapalie)IbHbIX 00po3. (puc. 2).



Pucynox 2 Iloeepxnocms oopazua

[Mupuna 6oposn ot 74,15 no 237, 02 Mmxm. Bce Gopo3nsl BHE 3aBHCHMOCTH
OT IyOMHBI Ha Pa3HBIX ydacTKax oOpasla mapasuieibHbl (pUC. 3) H, TO-BUIUMOMY,
SBIIAIOTCS clienaMu 00paOOTKM TMOBEpXHOCTH. Bo3pact 00pabOTKHM yCTaHOBJICH

OBITH HE MOXKET.
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Pucynok 3 bopo3owi, nepecexarouiue nogepxHocms oopazua

OOHapy)XeHbl ~y4acTKM, Ha KOTOPBIX MPHUCYTCTBYIOT MHOTOUHCIICHHBIC
MuKpodacTulibl. Cpeu HUX BBIACIAIOTCS Kak ()parMeHThl MHUHEpAJbHBIX 3€peH

(puc. 4), Tak 1 MUKPOYACTHIIbI METAJIIOB.
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Pucynok 4. @pazmenmul munepanvuvix 3zepen (keapy Qz, ouomum Bt, kanueentii
noaeegout wunam Kfsp)

K IIPpUPOAHBIM MHUHCPAJIbHBIM 06p a30BaHHUAM TAaKXKC OTHOCATCA

oOpa3oBaBIIHecs Ha MMOBEPXHOCTH oOpa3ia Mukpokpuctaiibl conmu NaCl (puc. 5).
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Pucynok 5. Kpucmannwt conu

MeTaundecKkue YacTHIBl TPEIACTABISIOT COOOH KOMKOBATBIE —arperarbl

HenpaBuIbHOM popmbl, pazmMepom 10—50 MM (puc. 6).
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Pucynok 6. Memannuueckue MuKpouacmuyvl

IloBepxHOCTh 4YacTHll CHJIBHO KOppoaupoBaHa. CTEmeHb COXPaHHOCTH
HCKJIIIOYAeT  BO3MOXKHOCTb  TIOJNly4€HUs  NPEACTABUTEIBHBIX  PE3YJbTAaTOB
KOJINYECTBEHHOTO  XMMHYECKOTO  COCTaBa, I[OATOMY  HIPUBOAMUTCA  TOJBKO

Kaue€CTBECHHBIM COCTAB. TUIMMYHBIE CIIEKTPHI IPUBEICHBI HA PUCYHKE 7.
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PllcyHOK 7 Cnekmpbl memaiindecKux Mmukpovacmuy

OCHOBHBIMH KOMITOHCHTAMH CIUIaBa SIBISIOTCS MeAb W oJoBo. JKeneso,
MPHUCYTCTBYIOIICE B CIUIaBE, BO3MOXKHO, SBJSCTCS HMCXOMHOW (PYIHOM) NMpHMECHIO,
HO HE MCKJIIOYCHO, YTO B JJAHHOM CjIy4ae MMEET MECTO OCa)KJICHHE T'MJIPOOKHCJIOB
’KeJie3a Ha MOBEPXHOCTH OKHCIICHHBIX OPOH30BBIX YacTHUIl. B MEHBIIMX KOJIMYECTBAX
npucyTcTByeT Ni.

JIrobo#i crmaB Ha MHUKpPOYPOBHE HEOIHOPOJCH, a YYHMTHIBAs pa3Mep YacTHIl
(MHKpPOMETpBI), MOXXHO TPEINOJIOKHTh, YTO CKOpEe BCEr0 OHHU  SBISIOTCS
MHUKPOYACTHIIAMH OJTHOTO CILIaBa.

VICTOYHHK MHKPOYACTHI[ M BpeMs HMX TOSBICHUS Ha oOpasle OJHO3HAYHO,
MCXOJIS1 M3 UMECIOIIMXCS IAHHBIX, YCTAHOBUTH HEBO3MOXKHO.

Bmecre ¢ Tem oOpamaer Ha ce0s BHMMaHHE TOT (akT, YTO IIHPOKOE
pacnpocTpaneHue OpoH3oBble wu3fenus mnonydwin HauuHas ¢ XVIII qunactum
(1550 rr. mo H.2.)[2]. To ecTh cocraB mpeoOianaroieii TPYMIBl MHKPOYACTHII,
OOHapy)KeHHBIX B XOJI€ HAIller0 HWCCJCIOBaHWS, COBMAJaeT C JaHHBIMH,

IMOJYUYCHHBIMH Ha OCHOBAHUHN apXCOJOTHUCCKOIO AaTHPOBAHMA.



Menp Obuta MEPBBIM METAUIOM, TPUMEHSBIITUMCS YEIOBEKOM M HCXOIHBIM
METAJJIOM [IJIsl IByX OCHOBHBIX CIUIABOB JIPEBHOCTH: MBIIIBSIKOBOM Menu (Mmeab +
MBIIIBSIK) U OpOH3BI (Menb + 0110B0). Meb BCTpeuaeTcs B IPUPOJIe B MUHEPATHLHOM
coCTOossHUA B (opmMe OKCHIOB, KapOOHATOB W Cyab(HUIOB, a HWHOTIA B BHIC
CaMOpPOJIHOTO METaJlIA.

TexHonorus W3roTOBIEHUA PA3JIUYHBIX MPEIMETOB W3 MEIW MEHSJIACh
CO BPEMEHEM: IIEPBBIE M3MEIIHS W3TOTOBISIUCh W3 CAMOPOAHOW MEAW XOJOIHOU
KOBKOM, 3aTeM MOSABISIETCS METAJUTyprudyeckas MeIb U CIUIaBbl MEOU C JIPYTUMH
MeTaslaMu. BpII0O 0CBOEHO JIMThE, CHayaida B OTKPBITYIO (DOpMY, 3aTeM B 3aKpPBITYIO
M, Kak HamOoJiee pa3BUTAsl TEXHUKA JIUTHS, JUTHE MO BBHIIJIABISEMBIM MOJICIISIM;
BOCKOBOE JiThe B Erunte 6b110 u3BecTHO yxe B 111 ThIC. 110 H. 3. [4].

Menb, U3 KOTOpOW COCTOSIT APEBHHUE H3AeAusa W3 Erumnra, Kak MOKa3bIBAKOT
aHaJIM3bl €€ XMMHMYECKOTO COCTaBa, HE ObUIa YKMCTOM, OHA CO/Ep)X ajda MBIIIbSK,
KeJIe30, HUKEJIb U OJIOBO B BUE npuMeceit [1]. DTo moaTBepkaaeTcs moydeHHBIMH
HAaMU JAHHBIMU XMMHYECKOTO aHAJIM3a MUKPOYACTHII.

B nacrosmee Bpems B Erunrte u3BECTHBI MECTOPOXKICHUS OJIOBSHHOU PYIBI,
HO HET CBUJIECTENHCTB, YTO OHU OBUIM M3BECTHHI U pa3pabaThiBaIMCh B JIPEBHOCTH.
Ha nauansHoM 3Tane 6poH3a 3aBo3wiiack B ErumneT u3 coceiHUX peruoHoB.

B pesynasrare mnpoBereHHOW pabOThl YCTAHOBIEHO, YTO MHKPOYACTHUIIBI
B U300WJIMM MPUCYTCTBYIOT Ha MOBEPXHOCTU apTe(daKTOB U BBIABIISIIOTCS METOAAMU
ANEKTPOHHON MUKPOCKOIIHH.

[ToBepXxHOCTh TpaHWUTA, AOCTATOYHO YCTOMYMBAS K BBIBETPUBAHUIO, XPAHUT
cnenupuunabie  Gopmbl  00pabOTKM U ABIAETCS  ONAronpuaATHOM  Cpeaou
IUIS COXPAHHOCTH MHKPOYACTHLL. MoxHO caenaTh MPEATIONI0KEHHUE,
YTO KOJIMYECTBEHHO  Mpeolianaronias Tpylmna  MUKPOYACTHI[  MPUHAIJICKHUT
MaTepualy WHCTPYMEHTA, KOTOPBIM CTauMBaJICS B XOJe OOpabOTKH MOBEPXHOCTU
KaMHS.

[TonydyeHHbIE JNAHHBIE TAKXKE€ HMMEIOT BAXXHOE 3HAUYCHUE JJISI COMOCTABJICHUS
C apXCOJIOTUYECKUMHU JAaHHBIMU O COCTaB€ METAUIOB M JUISI YCTaHOBIICHUS

HMCTOYHHUKOB (MECTOPOXKACHUN) METAJIJIOB.
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