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E. IO. I'ups, E. I'. /IaBieT

HEKOTOPBIE PE3YJIBTATbI PASPABOTKHM METOANKHN N3YYEHUA
TEXHHWKU BBIITIOJIHEHUA ITETPOIJIN®OB ITMNKETAYKEM*

HauwHas ¢ 2006 r., mpu U3y4YeHUU pas3ind-
HBIX IIaMATHUKOB HAacKaJIbHOTO HcKyccTBa Poc-
CUU TIPEJIPUHUMAIOTCA IIONBITKH BBIpAbOTaTh
MeTOZuecKre OCHOBBI OIIeHKU TeXHUKU BBIIIOJI-
HeHUA HU300pakKeHWU Ha cKajax U JIUarHOCTHU-
pOBaHUA MaTepuasa, U3 KOTOPOTO MOIJIO OBITH
BBINIOJIHEHO OpyZAue, IPUMeHeHHOoe ]I HaHe-
ceHusa uzobpakenusa. HeobxogumocTs npodec-
CHOHAJIBHOTO TPACOJIOTUYECKOTO HCCJIeZJOBAHUSA
nerpornnugoB OblyIa OYEBHU/IHA JTABHO; IPAKTHU-
YeCKH MPOEKT ObLI HHUIIMMPOBAH pobyieMaMu,
BO3HHUKIIIMMH IIpU U3y4deHnH netporyimngos Iler-
THIMEJIA,' BO3MOXKHOCTH BBINIOJIHEHHUSA 3HAYH-
TeJIbHOH YacTU KOTOPBIX OPYAUAMHU U3 KaMHA
BBI3bIBAJIa COMHEHUS.

B mporiecce paboTh ObLT HAKOILJIEH OOIIMPHBINA
Marepuasl, KacaloluicsA TeXHUKU BBIIIOJTHEHUA
netporyindoB; Oe3yCJIOBHBINI WHTEPEC IIPEJICTAB-
JisJIa BO3MOXKHOCTH COIIOCTaBJIEHHUA JAHHBIX M3
pPasJIMYHBIX apeajioB HACKaJbHOI'O HCKYCCTBA, B
TOM YHCJIE JJOKYMEHTHPOBAHUS TEXHUKU BBIIOJI-
HeHUsA NeTPoryingoB Ha PA3INYHBIX IIOPOAX.

TpasunyOHHO HAacKaJabHblE M300pakeHus Jie-
JIATCS HA BBHINIOJIHEHHBIE KPACKOH, T. €. POCIIHCH,
uinu kuBonuch (GUTryppl WIM 3HAKH, HaHeCEH-
Hble 32 cYeT IIPUBHECEHUsA HA ITOBEPXHOCTh KaM-
HA HOBOTO MaTepraja — CYXOIO WJIM BJIA’KHOTO
MIUTMEHTa, KOTOPBIM TaK:Ke MOJKET OBbITh CMeIlaH
C HAIIOJIHUTEJIAMU?), U neTporyudsl (Jobble du-
IrypaTuBHBIE WIN HeQUTYPATHUBHBIE 3JIEMEHTHI,
BBIIIOJTHEHHBIE 3a CUeT y/JaJIeHHs YacTU CKaJIbHOMN

' Cwm.: Tukos H. H. HackanbHble n3o0paxeHnus peBHel YyKoT-
ku. [Terporimuds! Ilerteiverns. M., 1971; OH xe. [lerteiMenbckre
eTporyu@sl — YHUKAIBHBIM apXeoJIOTHYeCKUH MaMATHHUK 3a-
nosisspHort Yykotku // Hackanbhble pucyHku EBpasuu. Ilepso-
ObITHOE HCKyccTBO. HoBOCHOUPCK, 1992.

2 JIoCTOBEPHOTO MHCTPYMEHTAIBHOTO ITO/ITBEPIK/IEHUS IINPOKO
PacpoCTpaHEHHOTO TPEIOIOKEHUsT 00 HCIIOIb30BAHHH CBS-
3yI0IIIero moka He nosuydero (cm.: JIaeser E. I'. [laMsaTHUKH Ha-
CKaJIBHOTO MCKycCTBa: V3yueHune, cCOXpaHeHHe, UCII0JIb30BaHUE.
M., 2002).
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MTOBEPXHOCTH BBHIOMBKOW, TPAaBUPOBKOH, BHICKAO-
JIMBAaHUEM, TPUIUTH(OBKOU U JPYTUMH cIrtocoba-
MU WIM UX coueraHreM). Hamre BHuMaHue ObLIO
COCPEIOTOUYEHO Ha NeTportudax, IMOCKOJIbKY
WMEHHO 3TOT BUJI M300pakeHWi HamboJiee pac-
MpocTpaHeH B OOJIBIITMHCTBE apeasioB HACKaIbHO-
ro uckyccrBa Poccuu. B nieHTpe umccieioBanus Ha
JTAHHOM 3Talle OKA3aJINCh BBIIIOJTHEHHbBIE BHIOWB-
KOH, WU IMHKETaXKeM, IeTPOTJINdBI, B TO BpeMs
KaK TpaBUpPOBaHHbIE W MPUILIA(POBAHHBIE U300-
pa’keHus PUBJIEKAIUCH JIUIIb B TOM CJIy4Yae, eCJIH
OHHU OKa3bIBAJUCh CBA3aHHBIMHU C MUKETHPOBAH-
HpiMu. Hanbospmuii MaccuB mH(popManuu B Ha-
cTosIlllee BpeMs OTHOCUTCS K meTporiudam Kaii-
KYyJIbCKOT0 00pbIBa Ha p. IlerrbimMesns (UykoTcKuit
AO), re ¢ 2005 1. paborana Ilerpormudrueckas
skcreuiius A PAH. VcenenoBanust ObUTH TIPO-
nmosmkenbl Ha Illamabosnmuckoii ucanuiie (Kpac-
HOsIpCKUU Kpaii), Cukaun-AssiHe u lllepemerbeBo
(XabapoBckuii kpaii).? Takke B chepy HU3ydeHUs
monayii Matepuasiipl ¢ Kanozepa (MypMmanHckas
00J1.), OTTUCKH OBLIM CIeJIaHbl U C TaK Ha3bIBae-
MOH «KPBIIIN», BbIBe3eHHON ¢ OHEXCKOro 03epa
(PecniyOska Kapesnvst) v HaxO/AIIEHCS B DKCIIO-
sunuu [ocymapcTBeHHOr0 OpMuTaKa.*

OOGBEKTOM TPACOJIOTHYECKOTO aHAJIN3A SIBJIS-
eTCs1 He COOCTBEHHO MAaCCHUB HAaCKAJIBHBIX H300pa-
JKEHUU U Jla’ke He KOHKPETHBIU MeTPoraud Win
ero ¢pparmMeHT, a caeabl Opy/iusi, KOTOPBIM KajK-
70e U3 U300paskeHUU OBLIIO BBIMIOJTHEHO, Xapak-
TE€pP UCKYCCTBEHHOTO M3MEHEHUsS MUKpPO- U/WIH
Makpopesbeda MOBEpPXHOCTU. Pe3ysbraThl aHa-
JIN3a CJIeJIOB OPY/IMH U MIPOU3BOJIHOE OT HETO OIl-
perneneHre MaTepuasia Opyaus JAl0T OCHOBAHUS
JUUTSI ICTOPUYECKUX PEKOHCTPYKITHI.

3 Tpacosornueckoe uccseiopanue Ha [lanaboIMHCKON TUCaHUIIE
IIPOBEZIEHO 10 IPUIVIAIleHHI0 pektopa KpacHospckoro rocymap-
cTBeHHOro mnexyHuBepcutera mpod. H. . JIposnosa. IloneBbie
PpaboTHI OCYIIECTBILIIUCH IPH IO/ZIEPKKe ITporpaMmsl [Ipesusuy-
Ma PAH «VIcTopuKoO-KyIbTypHOE Hacje/ile U TyXOBHbIE IIEeHHOCTH
Poccun».

4 Cwm.: Barkuna K. B. Illana6osnuHcKye (TECUHCKUE) HACKaJIbHbIE
nzobpaxenus // CMAD. M.; JI., 1949. T. 12; Oxiagaukos A. I1.
Ilerpormudsr Huwxuero Amypa. JI., 1971; Ilatkun b. H., Map-
ThIHOB A. U. ITayma6onunckue nerporyugdsl. KpacHospek, 1985;
Cagssarees 0. A. Hackanbuble pucynku Kapesnuu. IleTpo3aBock,
1983; Ilymkun B. fI. HackanbHble n3obpaxenus Kosbckoro mo-
JIyOCTPOBA KaK 4acTh MOHYMEHTAJIBHOTO TBOpUecTBa PeHHOCKAH-
nuu / HeBckuii apxeosioro-ucropuorpaduyeckuii coopuuk. CII6.,
2004; 3auka A.JI. Ilerporyiudsr uz-nox pyus. IlamaboamHckas
nucannna // Exuceiickas nposunnus. KpacHospck, 2007. N2 3.
C. 24-38.
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IToCKOJIPKY BO3MOKHOCTH BECTH JOKYMEHTH-
pOBaHUE CJIeJIOB HaHEeCeHWs W300pakeHWH Ha
YKa3aHHBIX MaMATHUKAX OECKOHTAKTHBIMHU CITO-
cobamu (CkaHMpPOBAHHEM) y HAC He OBLIO MU3-3a
BBICOKOU €e0eCTOMMOCTH M TPAKTHYECKH He-
MPEOIOJIUMBIX CJIOKHOCTEN B TPAHCIIOPTHPOBKE
HeoOXO0IMMOr0 O000pyAOBaHUSM, IIPEANOUTEHHE
OBLIO OTZIAHO KOHTAKTHOW METOJIUKE, OT/IeJIbHBIE
5JIEMEHTHI KOTOPOU ObLIIN 3aMMCTBOBAHbBI U3 COB-
PEMEHHOH pecTaBpallMOHHOW TpakTUKU. Tex-
HUYECKHE IPUEMbI IpeJjiaraeMoil MeTOAWKU B
OOJIBIIIMHCTBE CBOEM OBLIM CIENHAIBLHO paspa-
0OTaHBI WJIN aIANITUPOBAHBI K aKTyaJIbHBIM 3a-
Jladam.

IToneBoii sTan paboTHI BKJIIOYAI:

1) HaOJIO/IEHUE CJIEJIOB BBIMIOJIHEHUS TIETPO-
rugoB, B TOM YHCJIe C IPUMEHEHWEM THOKHUX
3aTeHsAINUX OJeH/, OJiarogaps KOTOPBIM, He-
B3Upas Ha KA4eCTBO €CTECTBEHHOTO OCBEIEeHUs,
ynaercs 6osiee OOBEKTHBHO OIIEHUBATH pesibed
MIOBEPXHOCTH u300pakeHni. lIX mnpruMeHeHUe
CHHUMAJIO CYIIECTBEHHYIO0 MPOo0aeMy B HU3yUeHUU
HaCKaJbHBIX M300pakKeHHH, CBA3aHHYIO C BO3-
MOKHOCTBIO 3(P(PEeKTUBHO HCIIOJIB30BAaTh E€CTECT-
BEHHOE KOCO€ OCBEIlleHHE JIUIIb HEMPOOJIKH-
TeJIbHOE BPeMs B TEUEHUE JTHS;

2) poTodUKCaIUIO CIJIE/IOB, OCTABJIEHHBIX OPY-
JrieM, KOTOPBIM OBbLTH BBITIOJIHEHBI TETPOTIUGHI,
a Takke (OTOJOKYMEHTHPOBAHUE HACKAJIbHBIX
U300pakeHnH;

3) U3TOTOBJIEHWE CHUJIMKOHOBBIX HEraTUBHBIX
OTTHUCKOB TTOBEPXHOCTH METPOTIUGOB IIPU TOMO-
I CTOMATOJIOTUYECKOTO OTTHUCKHOTO MaTepua-
Jia, YeMy TIpEeJIIIeCTBYET MHOTOKpaTHas1 00paboT-
Ka TOBEPXHOCTH PACTBOPOM METHJIIIEJUTIONO3BI C
MIOCJIEJTYIOIIAM €€ yAaJeHUeM;

4) onicaHue 1O pa3pabOTaHHOMY CTaHIAPTY
TEXHUKH BBITIOJIHEHUS n3obparkenuii. Ha mpopu-
coBKe miau dortorpaduu B mpesesax HHTEPECYIO-
el HaC TPYTIBI WJIHU KOMITO3UITUY N300paskeHus
HyMEpPOBINCh, COOTBETCTBYIOIIME HOMEpa-UH-
JIEKChI BBOJWJIMCH B TAOJIUILy OIMHCAHUS TEXHUKHU
BBITIOJTHEHUST W300pa’KeHWH 10 CTaHIAPTHOMY
HabOpy IPU3HAKOB;

5) BKCIIEpUMEHTAIbHOE U3YUeHNEe TUKeTaKa U’
JIOKYMEHTHPOBAHUE €r0 Pe3yJIbTAaTOB MO TOH Ke
METO/IMKE, UTO U JOKYMEHTHPOBAHUE HCTOpHYE-
CKUX MeTPOranudoB.

JIabopaTOpHBIN 3Tall UCCIETOBAHUS TTPEIO-
JIaraer:

1) U3TOTOBJIEHNE TUIICOBBIX MTO3UTUBHBIX CJIETI-
KOB C HETaTUBHBIX CHJIMKOHOBBIX OTTHCKOB-MAaT-
PHII, KOTOpbIE HE MO/JIEKAT JIJTUTETbHOMY XpaHe-
HUIO;

2) UCCIEIOBAHNUE CJIENKOB B J1a0OPAaTOPHBIX
VCJIOBUSIX C HMCIIOJIb30BAHUEM Pa3/IMUYHBIX THUIIOB
OCBEIIEeHUs U YBEJTHUYEHUS;

3) doToduKcaIUio pe3yIbTaTOB;

4) aHAJIU3 U CHUCTEMaTU3UPOBAHHOE OIMKCAHUE
pe3yIbTaTOB.

Habarwdenue u gomodpuxcauus nempozaugos
8 N0/1€8bLX YCA0BUAX

B apxeosioru4eckoi TpacoJIOTHH MPUMEHSIOT-
cs1 pa3HOOOpa3HbIe CUCTEMBI OcBeleHusts. Cytie-
CTBYeT HECKOJIbKO PA3HOBU/THOCTEHA OCBETUTENIEH,
MO3BOJIAIONINX PACCMATPUBATh IMOBEPXHOCTH B
YCJIOBUAX «CBETJION0» U «TEMHOTO IoJjisA». Yaie
BCEro MCTOYHUKU CBETA C TAKUMH BO3MOXKHOCTSI-
MH YCTAHABJIWBAIOTCS HAa MeTaIorpaduyecKux
MuKpockonax (Hampumep, Ilomam P-312 u np.).
Kak mpaBujio, Tpacoysioru UMeIOT JIeJI0 ¢ MOOMITh-
HBIMH, JIETKO TTEPEMEINaeMbIMU 00bEeKTaMU, s
HCCIeIOBaHUs KOTOPHIX B JIaGOPaTOPHBIX YCIIO-
BHSIX MOXKeET OBITh MO00paHO HEOOXOAMMOe HC-
KYCCTBEHHO€e OCBellleHHe. B apceHase KpuMUHa-
JINCTUYECKON U apXeOoJIOTUUECKON TpacoJIoruu
UMeeTCsl MHOKECTBO MPUOOPOB, MPHUCIOCOOIIEH-
HBIX JIJIsI OCBEIeHUsT Pa3HOOOpa3HbIX OOBEKTOB
Ha MHKDPO- U MaKpOYPOBHSAX yBesnueHus. OnHa-
KO MPAKTUYeCKH HU OJTHO W3 DTUX YCTPOUCTB HE
IPUTO/THO IS PabOThI B IIOJIEBBIX YCJIOBHUSX C
nerporiaugamu.

VYcioBUSI €CTeCTBEHHOTO OCBEIeHUs /IS Ha-
OJTIO/IeHUsI CJIeIOB OPYAUM, COXPAHUBIIUXCS Ha
cKajaX, IPaKTHMYEeCKHd BCErJla HeyJO0OHBI: OHU
KpaiiHe HeCTaOWJIbHbI W II€PEMEHYUBBI, HMU
HeJIb3sl yIpPaBJATh. [10JIOKEHHE COJIHIIA, HAJIH-
Yre W/WIU OTCYyTCTBUE 00JIaYHOCTH — TIOPOI0 3TH
(hakTOpBI ETUKOM OIPEAENSIOT CaMy BO3MOXK-
HOCTh HAOJIOZIEHUsI ¥ KOPPEKTHOTO JIOKYMEHTH-
poBaHus neTporndoB. B elie 6osbIlel cremeHu
XapaKTep eCTECTBEHHOTO OCBEIEHUS OIpEeZEsIeT
BO3MOKHOCTH doTorpadrpoBaHusa neTporaiudoB:
yaie Bcero it ¢porodurcanuu TpebyeTcs om-
periesieHHOe BpeMsi CYTOK. VICHoJsib30BaHHE WC-
KYCCTBEHHOTO OCBEI€HUS B TOJIEBBIX YCIOBHAX
CBSI3aHO CO MHOKECTBOM TEXHUUYECKHX U TPaHC-
IIOPTHBIX IPOOJIEM U yKe ITOTOMY IPAKTHKYETCS
JTOCTATOYHO PEJTKO.

B mocsie/iHME TOBI UCTIOIb30BAaHUE HCKYCCT-
BEHHO CO3/IaHHOTO KOCOTO ocBemeHus: (6e3 mo-
MOII OCBETUTEJbHBIX MPUOOPOB) KapAUHAIb-
HO U3MEHWJIO TPEACTaBJIEHUs O HEKOTOPHIX
XOpOIIIO W3BECTHBIX MaMITHUKAX HACKAJIbHOTO

5 Cm.: Cemenos C. A. IlepBoGbiTHas TexHUKA. (ONIBIT U3yUeHUS
JIDEBHEUIINX OPYAUN U U3Jenuil mo cienam paborsr) // MUA.
1957. N2 54.
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uckycera.’ IIpocrtoii, HO BecbMa 3hdeKTUB-
HBI TMpUeM HaOJIIOJIEHUs C IMOMOIIBIO CBETO-
HENPOHUIIAEMOU TIJIEHKU-TI0JI0Ta OBbLI BBEJIEH B
MOJIEBYIO TIPAKTUKY HOPBEKCKUMH CIIEI[HAJIHC-
TaMH" JJIs1 BBISIBJIEHUS U300pakeHWd Ha TOpH-
30HTAJbHBIX IJIOCKOCTsAX. HaKpBHIBIIUCH TIJIEH-
KOU W MOJHUMAas Ha HeOOXOAUMYIO BBICOTY €€
«TI0JIBI», HAOJIIOJATesb, CTOS HA IMOBEPXHOCTU
¢ U300paKEeHUsMH, CO3/Ia€T Y3KyI0 KPYTOBYIO
WIN OJTHOCTOPOHHIOIO IMOJIOCKY KOCOIIA/Ialole-
ro cBera. B ocraBieecsi CBeTOBOE OKHO — IIEJIb
MeXIy IJIeHKOU W aHAJIU3UPYyeMOU IIOBEPXHO-
CTHI0O — MPOHUKAOT JIMIIh pacCesTHHbIE KOCOHA-
MpaBJIeHHBbIE JIyYW, MO3BOJIAIONINE BHICBETUTH
MeJibYaiime JieTaJu peiabeda H300pakeHUm
1o/ HanboJiee BBITOHBIM yriioM. /IaHHBIA IpU-
€M TO03BOJISIET 3aTeHUTh HeXKesaTeJbHbIe IMpsi-
Mble COJTHEYHBIE JIYUU.

[MpumeHsieMble HAMU THOKYE KPYTrOBbIe OJIeH-
JIbl — BTO YMEHbIIIEHHbIE KOMUU ILJIEHOK-TIOJIO-
roB. OHH TIPEJCTABJISIOT COOOU IOJIbIE yCEUeH-
Hble KOHYCBI, U3TOTOBJIEHHBIE U3 JIUCTOB JIIOOOTO
rubkoro nosimmMepa (CM. IB. BKJIIEUKY). [Tockoib-
Ky MBI HCIIOJIB3yeM OJHU U Te Ke OJIEH/IBI 7
HabmoneEnd U ¢GoTodUKCAINU, WX PpPa3MeEPHI
(BpICOTA W JAMaMeTPhl OCHOBAHUM) 3aBUCAT OT
TEXHUYECKUX XaPAKTEPUCTUK IIPUMeEHAEMBIX (o~
TOOOBEKTHUBOB (0T JHaMeTpa IepedHed dYacTu
U BeJWYMHBI yryia usobpaskenus). [Ipu cpem-
K€ MaKpOoOOBEeKTHBAaMHU ILIOIIAJb 3aTEHSIEMOTO
(1 OTHOBpEMEHHO KOHTPOJIHUPYEMO-OCBEIAEMO-
ro) IOJIS HEBEJIMKA, HO JIOCTaTOYHA /I HaOJII0-
neHus U Qorodurcanuu caenoB (TOTOBbIE BBI-
KpOUKU OJieHJT Jiyisi OOJIBIIMHCTBA OOBEKTUBOB
MOKHO HaWTH 1o ccbuike: http://amd-photo.ru/
cash/siteso/canon_hoods.html).

BiieHa mpucTaBsisieTcss IPaKTUYECKH BILJIOT-
HyI0 K paccMaTpuUBaeMOU IOBEPXHOCTU. -
(heKT KOCOmaIafoIIero paccessHHOTO OCBEIEHHUS
JIOCTUTAeTCs TeM e 00pa3oM, Kak W IpPH HUC-
M0JIb30BAaHUU HEMPO3PAYHBIX IJIEHOK-TIOJIOTOB:
MeHsIs TOJIOXKeHUe OJIeHIbl TI0 OTHOIIEHUI0 K
TOBEPXHOCTU CKaJIbl, MOKHO JTOOUTHCS KaK KO-
COHAMPABJIEHHOTO KPYTrOBOTO OCBEIEHUS, TaK
U OJHOCTOPOHHEero. biieHzy MOXXHO HpuOIIH-
JKaTh U yJaJATh, MEHATh (OPMY ee BHEIIHETO
OTBEpPCTHS, CKUMATh, HAKJIOHATH Pa3JIMYHBIM
obpaszom, A00WBasCh HAWJIYYIIETO OCBEIEHUS
o0beKTa cheMKU. B pesysbraTe «IIOCKas» OT

6 Cm.: Papnonukac B. . HackanbHble uzobpaskeHus besoro
mopsi. M.; JI., 1938.; Jlob6anosa H. B. Ilerporsudsr Crapoit 3a-
JIaBPYTU: HOBBIE JIaHHBIE — HOBBIN B3IVIAZ // ApXeoJIorus, STHO-
rpacus u antponosiorus Espasun. HoBocubupck, 2007. N2 1(29).
C. 127-135.

OecTeHEBOTO (PPOHTATILHOTO €CTECTBEHHOTO OC-
BEIlleH!s ITOBEPXHOCTh PaCCMaTPUBAEMOTO yUacT-
Ka 0e3 BBIPABUTEJIBHOTO peibeda ¢ MOMOIIbIO
3aTeHAIONeH OJIEHIBI MOXKEeT OBITh BeCbMa KOH-
TPacTHO OCBellleHa (CM. IIB. BKJIEHKY).

ITon OGnenpol OGoJbIIasi YacTh KOHTPACTHO
OCBEIEHHBIX OOBEKTOB IOCTATOUYHO CHUJIBHO 3a-
TeHeHa. [loaToMy, /IS TIOJTydeHUs] XOpoIIo cdo-
KyCcUPOBaHHBIX (doTtorpaduii, MpeArnoYTUTETHHO
HCITOJIb30BaTh IITATUB, TPOCUK (YCTPOWCTBO JHC-
TAHITUOHHOTO CITyCKa) U YIJIOBOU BUJIOUCKATEITb.

KonuposaHue caedos:
U320mo8.1eHuUe OTIMUCKO08 U OMAUBOK

B apxeoyiornyeckoil TPacoJIOTHH, HAYAJIO KO-
TOPO# OBLIO I0JI03KEHO B 1930-X IT. C. A. CeMeHO-
BBIM, OCHOBATeJIEM JKCIIEPUMEHTAIHHO-TPACOJIO-
ruueckoit tabopatopuu UMK PAH, yxe Gosee
COpOKa JIET HCIIOJB3YIOTCS PA3JIMIHBIE METO/bI
KONMpoBaHUs cJefjoB. Hawmbosiee pacmpoctpa-
HEHHBIH, Ha/IESKHBIN U JIeNEeBBIA — KOITUPOBAHUE
peribepa TOBEPXHOCTH € TOMOIIBIO PacTBOpsie-
MBIX B alleTOHE alleTaT-IeJUTIOJIO3HbIX IIEHOK.
OTTHUCKU CJIEMI0B, TIOJIyYEHHBIE TAKUM METOJIOM,
M3y4aroT 0/ MUKPOCKOIIOM 0e3 IIPOM3BO/ICTBA C
HUX OTJIMBOK. OHU HACTOJIBKO TOYHBI, YTO UX OT-
JIMYue OT OPUTMHAJIA MOXKHO IPOCJIEIUTH JIUIIb
Ipu yBeJndeHWu OoJjiee 4eM B 10 000 pas, 4To
HaMHOTO MPEBBINIAET TOTPeOHOCTH GOJIBIITUHCTBA
BHJIOB Tpacosormdeckux pabor. Kpome toro, ot-
THUCKU CJIEJIOB U3 alleTaTHOM IJIEHKU MOXKHO Xpa-
HUTD JIECATUIETHUAMU.

Hapsiy ¢ medunuTHON aneTaTHON IUIEHKOH,
B Te€UYeHHE IOCJIEJIHUX 20 JIET TPACOJOTH HCIIOJIb-
3YIOT JIJIsl KOIMPOBAHUSI JIOCTYITHBIE (HO He Jiele-
Bbl€) CTOMATOJIOTHYECKHE CHUJIMKOHOBBIE CJIETIOY-
Hble Macchl. CyIIecTBYeT Ba OCHOBHBIX BU/A 9TUX
MaTepuaioB — C-CHJIMKOHBI W A-CUJINKOHBI, He-
CKOJIBKO Pa3JIMYAOIIHECS IO CBOWCTBAM H IIEHE.

O6a Mmarepmasa TPOU3BOJATCS B BHJE JBYX
Pa3JIMYHBIX M0 IUIOTHOCTA Pa3HOBUIHOCTEN —
OCHOBHOMU IIJIOTHOHM 0a30BOU Macchl U KOPPUTH-
pyroIei, OoJiee KUAKON U TOHKOU. OTTHUCK CHA-
yajia BBIIOJIHSIETCS W3 0a30BOM Macchl, a €CjIu
STOTO0 HEJOCTATOYHO I TMPOPAOOTKH MEJIKUX
JleTajiell — Ha OCHOBY HAHOCHUTCSI BTOPOU, KOPPH-
TUPYIOIINY CJIOU, U CJIETIOK CHUMAeTCs IIOBTOPHO
C TOTO K€ YIaCTKa.

Jl7 KONUpOBaHUA CJIEJIOB OPYAUN, IpHMe-
HEHHBIX VI BBIIIOJTHEHUs IETPOIVIN(OB, Ipem-
mouyTeHue ObUIO OTHAHO Oosee fermeBbiM C-cH-
JIMKOHOBBIM CJIETIOYHBIM MAaccaM, KOTOpPbIE MBI
BIIOJIHE YCIIEIIHO HCIIOJIb3YEM B TEUYEHHE TPex
set. IlpuMensucy MaTepuaibl Mapok «Protesil»
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UTaIbAHCKOU pupMbl «Vannini dental indusrty»
u «Speedex» mBeiiapckoit pupmsl «Coltene».

JIBa OCHOBHBIX HE/IOCTATKA STHUX MATEPUATIOB —
BBIJIEJIEHHE UMU JKUPHBIX CIIMPTOB B XO/Ie KOH-
JIEHCAITMOHHOW BYJIKAHU3AIMU W aHOHCHUpyeMast
CAaMUMHU TTPOU3BOIUTEIISIMU JIOCTATOYHO ObICTpast
nmedopmanus mocsie 3aTBEP/IEBAHUSA — OKa3aIUCh
BITOJTHE TIPEOIOTUMBIMU. Bestest 3a coTpyiHUKaMU
Bcepoccuiickoro HHCTUTYTA peCTaBpaIUy MbI IIPH-
MEHsUT PEKOMEHIOBAHHBIN UMY 3aITUTHBIN IIPO-
MEKYTOUHBIA CJIOH (pPacTBOpP METHJIIEIUTIOIO3BI
B BOJIe), KOTOPBIN IPENATCTBYET HEOOPATHMOMY
TTOBPEK/IEHUI0 KaMHS BXOJAIIUMH B COCTaB CHJTH-
KOHOB JKMPOBBIMU KOMIIOHEHTAMU, MPU3BAHHBI-
MH 00JIETYUTH UX yaaieHue.” Jlo Hayaia KOIHUpo-
BaHMS MMOBEPXHOCTh KAMHSI 00513aTeTBHO JIOJI?KHA
OBITh 3all[UIlleHa: Ha 320/1aTOBPEMEHHO BHIMBITYIO,
CYXyI0 TIOBEPXHOCTh CKaJIbl KHUCTHI0 HAHOCHUTCS
He MeHee TpeX CJIOEB JIBYXIPOIEHTHOTO BOIHOTO
pacTBopa METHJINEUTION03bl. Ilocyie HaHeceHHs
KaXKJIOTO CJIOST TPEOYeTCsI ITOJTHOE €r0 BBIChIXAHUE.
Heo06xo0/11Mo J106MBaThCA TPOHUKHOBEHUS 3AIIUT-
HOTO pacTBOpAa BO BCe, JlaKe MeJIbYaHIlne, MOPhI
U TpenuHbl. Bo n3berkanue cay4aiiHbIX KOHTAaK-
TOB CKJIbI C CUJIMKOHOBOW MacCO, IUIOMIA/Ib 3a-
IIUIIEHHON TIOBEPXHOCTU [IOJIKHA IIPEBBIIIATD
IUIOIIA/(h IUIAHUPYEMOTO OTTHCKA. CHavasa MBI
MPOOOBAIM OKOHTYPHUBATh ITPETHA3ZHAYEHHYTO JIJIsI
00pabOTKH IIONIA b KJIEHKOH MaJISIPHOU JIEHTOH,
HO 3TO OKa3aIoch M30BITOYHON mpornenypoi. 1o
OKOHYAHUH KOMTUPOBAHUS CJIOH METUJIIEIITIOIO3BI
He0OXOTMMO TTOJTHOCTHIO CMBITh OOUIBHO CMOYEH-
HOH B BOJIE KUCTHIO, TYyOKOU WJIA MATKOH IETKOM.
B mporiecce cMBIBaHHST METHUINEIUTION03a TIEHUT-
cs1, IpeKpaleHue ke BCIIEeHUBAaHUs 03HAYAET, UTO
3alUTHBIE CJIOW yaasieHbl. HeoOX0MMO UMeETh B
BH/Iy, UTO 3Ta IMPOIeAypa TpeOyeT GOJIBIIIOT0 KO-
JINYECTBA BOJIBL.

IToATOTOBKA MAacchl JUIS CJIENKa OCYyIIeCTBIIs-
€TCsl B COOTBETCTBUU C IPHUJIAraeMOH K COCTaBy
WHCTPYKIMel (B CTaHAAPTHBIA HAOOpP BXOJIUT
OCHOBHAsI U KOPPUTHUPYIOIIAsl Macca, akKTUBATOP-
OTBEPAINTENh U MepHas Jioxkka). OCHOBHBIE 3Ta-
TIbI U3TOTOBJIEHUA OTTHUCKA TaKOBBI. CMeIIaHHYTO
C OTBEpPAUTETIEM OCHOBHYIO MAacCy BJIaBJIMBAIOT B
MMOBEPXHOCTh KaMHsI, pA3TOHSS OT [IEHTPa K Kpa-
SIM KOTIMPYEMOTO yJacTKa BO N30ekaHue BO3HUK-
HOBEHWUS BO3/IYIIIHBIX MTy3bIPHKOB. 3aTeM 3Ty Mac-
Cy cjefyeT TMPOCTy4yaTh M, BHIPDOBHSAB BAJTUKOM,
MIPOMapKHUpPOBATh — IpoIlapanarh 10 ele He 3a-
CTHIBIIIEMY CHJIMKOHY HEOOXOIUMYIO HJIEHTH(DHU-

7 Cm.: Kouanosu4 A. B., JIaiet E. I'. O6 U3roToBjieHUN pe3eps-
HBIX U BBICTABOYHBIX KOIHH netporinudos Kaikyynibckoro o6psI-
Ba // IlerreimMesnbekas TeTpazb. M., 2006. C. 47-50.

KaIlMOHHYI0 HAJIMUCh (TI0 y2Ke 3acThIBIIEN Macce
He mamIeT jaske ¢uiomacrep). [TocKoIbKy BbIzie-
JIEHHE JKUPHBIX CIHUPTOB U3 CHJIMKOHA BCe elle
MIPOJIOJI?KAETCS, TIOCTIE CHATUS OKOHYATEbHO OT-
Bep/IeBIIIed MATPUII HEOOXOIUMO XOPOIIIO MPO-
MBITh €e B MIPOTOYHOH Bojie. Ecu TpebyeTcs He-
raTUBHAs MaTPUIA C 0COO0 MEJIKUMHU JIeTAJISIMU,
HeoOXOUMO HaHECTH Ha y’Ke TOTOBBIN OTTHCK U3
OCHOBHOI MaccChl TOHKUH CJIOH 0oJiee KUIKOIO
KOPPUTHPYIOIIETO CHJIMKOHA, TAKXKe CMeIIaHHO-
TO C OTBEPJIUTEJIEM, TIOCJIE YETO IJIOTHO MPUKATh
€ro TOYHO K MEeCTY IPEAbIAYIIEro KOMUPOBAHU U
MPOKAaTaTh BaJINKOM OT I[eHTpa K KpasaMm. [Ipu ko-
MMUPOBAHUU OOJIBIIIMHCTBA BHUOB IETPOrIUQOB,
BBIIIOJTHEHHBIX MTUKETAKEM Ha CpeiHe- U rpybo-
TEKCTYPHBIX aJIEBPOJINTAX U MEeCYAaHUKAX, UMEI0-
IUX BBIPA3UTEJBHBIN Makpopenabed, mpuMeHe-
HHUE JIOTOJIHUTEJIBHOTO KOPPUTHUPYIOIIETO CJIOS
He 00513aTeTbHO (CM. IIB. BKJIEHKY).

XpaHUTb OTTHCKH HEOOXOJIMMO B OT/IEJIbHBIX
MMOJIUATUJIEHOBBIX ~ TAKeTaX, IIPe/[BAPUTETHHO
BIIPBICHYB B HUX HEOOJIBIIIOE KOJIMYECTBO BOJIBI.
Ciiestyet IpUHATH HaJJIeXKall[ie MePHI JJIs CoXpa-
HEHHUs UX eCTeCTBEHHOU HCXOAHOHN (OpMEI, T. €.
OTTHUCKU HEJIb35I TPAHCIIOPTUPOBATh WJIM XPAHUTD
B 1Ie(pOpMUPOBAaHHOM HJI COTHYTOM BH/IE.

Jlydiile BCETO BBIIIOJHUTDH OTJIUBKH C CHJIHUKO-
HOBBIX OTTHCKOB B CPOKH, YKa3aHHbIE H3TOTOBH-
TeJIeM B WHCTPYKI[UH. B MOJIEBBIX YCIOBUAX Clie-
JIaTh 3TO Yallle BCero HeBO3MOXKHO. OHAKO, KaK
ITOKa3bIBAET HAIlla TPEXJIETHASA MPAKTUKA, YCaJIKa
HCIIOJIB30BaBIINXC C-CHJIMKOHOBBIX CJIETIOUHBIX
Macc CTOJIb HE3HAYHUTEbHA, YTO €10 MOXKHO IIpe-
HeOpeub. B Halllell KOJUIEKIUU KOIIUH ITeTPOTJIH-
¢oB uMeTCa OTTUCKH HOPMAaJIbHOU COXPaHHO-
CTH BO3PACTOM OKOJIO TPEX JIET.

HabarwdeHnue u 0okymeHmuposaHue
8 1abOPaMoOpPHbIX YCAOBUAX

B pesysnbrare TecTUpOBAaHHSA Pa3JIMYHBIX Ma-
TEPUAJIOB U UX KOMIIO3UIMH JJI1 U3TOTOBJIEHUS
TO3UTHUBHBIX CJIEMKOB-OTJIUBOK HauboJee Mpu-
TOZTHBIM OBLJT TPU3HAH CTOMATOJIOTHYECKUH THIIC,
BCe BBIIyCKaeMble PA3HOBUIHOCTHA KOTOPOTO IO/~
paszieyieHpl Ha 5 KJIACCOB, PA3JIMYAIONIUXCS I10
CTeNeHU TBEPAOCTH. J[JIsl MPOU3BOJICTBA OTIUBOK
netpornudoB Haubosiee yAOOHBIMHU SBJISIOTCS
TUIICHI BBICOKOU TBepaoctu IV u V xiraccoB. Mbl
ocTaHOBWINCH Ha rumcax «Fujirock» mpousBos-
ctBa pupmbl GC Corporation (Besbrus) u «Thixo-
tropic» mpousBoacTBa pupmel «Zhermack» (HUra-
Jist), oTHocsmuxcs K IV kiaccy (cBepxTBep/ibie).

Turic jierko pacTBopsieTcsl B BOJE, OTJIMYAET-
csl IPOCTOTOH M yZ06cTBOM B pabore, obiamaer
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PAZIOM WHBIX INPEUMYIIECTB: OJarogaps Xopo-
el TEKy4ecTH OH 3alloJIHsEeT MeJbUaiIlue Jie-
TaJIM OTTUCKA, JIaeT IVIAAKYI0, 6e3 Iop U KaBepH
IMOBEPXHOCTH; 3aCTBHIBIINE CJIENKA YPE3BBIUANHO
MPOYHBI, BBIJIEPKUBAIOT HATPY3KU Ha CXKATHE U
n3rub, He MAYKAIOTCSA U, IO CyTH, €J1ab0 HAIIOMU-
HAIOT U37[eIns U3 0OBIYHOTO TUIICA.

[TpuBezieM TEXHOJIOTHIO M3TOTOBJIEHHE OTJIH-
Bok. CHJIMKOHOBas MaTpHIA YKJIaJbIBAETCS HA
POBHYIO TIOBEPXHOCTh, IO €€ KpasiM JIeJIAI0TCs
OOpTHUKM W3 IUIACTHWIHMHA. ['UIC pa3MeninBaeT-
¢l ¢ BOZIOU, IPUYEM ITOPOIIOK 3aCHINAIOT B BOAY,
a "He Haobopor. Ilo mocTH:keHUM HEOOXOAUMOU
KOHCHCTEHIINH (TycTasi CMeTaHa) TUIICOBAasi CMECh
JIOJDKHA OBITh BBUINTA HA MATPUIy B TEUEHHE
60 CeKyHJ], OTCYUTBIBAsI OT HAYAJIA CMEIINBAHUS
(cM. 1B. BKJIEHKY). [l ynajsieHUuss U3 pacTBopa
BO3/IYIITHBIX ITy3bIPHKOB 3aII0JIHEHHYI0 (GOPMY pe-
KOMEH/IYETCS CJIETKA BCTPSAXHUBATH /IO MOSBJIEHUS
MEPBBIX NPU3HAKOB OTBep/ieHUs (MCUYe3HOBEHUE
Os1ecKa Ha IOBEPXHOCTH THIICA).

BBusly MOOMJIBHOCTH TIOJyYaeMbIX KOIUU
¢dparmeHTOB TIETPOTIINDOB, UX MOKHO 6€3 0co-
OBIX 3aTPYAHEHUH HU3y4yaTh B J1aOOPATOPHBIX yC-
JIOBUSX TPU PA3JIUYHBIX YBEJIMUEHUAX U yCJIO-
BHSIX OCBEIIlEHU.

B srabopaTopun aHaNN3 OTIMBOK, BBIIIOJIHEH-
HBIX C UCTOPUYECKUX U DKCIEPUMEHTATHHBIX 00-
pasiioB, MOXXHO NPOU3BOJUTH IOJ OWHOKYJISP-
HBIMH MHUKPOCKOIIaMH MaJjioro yeeandeHusa MbC
u MCII3 (yBenuueHue /10 100 pa3) mpu pa3HOO0O-
Pa3HBIX BU/IaX BHEIITHETO OcBeleHusi. OCHOBHBIM
HEJIOCTAaTKOM YKa3aHHBIX MOJIeJIe MUKPOCKOIIOB
SIBJISIETCSI HEBO3MOKHOCTh oTodukcanuu (cy-
IIECTBYIOIIUE Ha CETOMHSAIIHUUA JeHb (OTOIpH-
cTaBKU K Mukpockomnam cepun MBC He y/100HBI B
pabore 1 He 00eCTIEUNBAIOT HA/IJIEKAIIIETO Kavyec-
TBa MOJIy4aeMbIX U300pakeHu ).

st Habmonenus 1 GoTodUKcaii MaKpociie-
JIOB JIOCTATOYHBIM CPEJICTBOM SIBJIsIeTCs I poBast
(¢orokamepa B coueTaHUU ¢ MaKPOOObEKTHBAMU.

8 Hambosiee COBPEMEHHBIM U YAOGHBIM CPEICTBOM MHKPOCKO-
MIMYEeCKOTO AQHAJIU3A OTIMBOK, BBIIOJIHEHHBIX C IEeTPOITIHQOB,
SABJISIETCSL KOMILJIEKC, COCTOAIIMN U3 BUAEOMHKDPOCKONA AJIbTa-
Mu MB0850 u BuieokamMepsbl, COIIPOBOK/IAEMBIX ITPOrPAMMHBIM
obecnieuenrem «Altami Studio».

MonoBueomukpockon Aiapramu MB0850 (mpousBozctso dup-
MbI «Anpramu», Poccusi, mail@altami.ru) npezcrasisier coboi
KOMOHMHAIIO COOCTBEHHO MHKPOCKONAa (MOHOKYJIIPHOH OINTH-
YecKOH CHUCTeMBI) U BHUeoKaMepsl. OKyJApHI i HAOII0AeHUsA
HEIIOCPE/ICTBEHHO 4Yepe3 caM MHKPOCKOI OTCYTCTBYIOT — YBe-
JINYeHHOe M300pakeHHe MOXKHO HaOJIIo0/1aTh JIUIIb HA DKpaHe
MOHHUTOpPA, YTO /IeJIaeT JIAHHBIH KOMIUIEKC BechbMa Y/IOOHBIM B
pabore. MakCUMaJIbHO BO3MOXKHOE YBeJIMYEHHE JIAHHOTO MHUK-
POCKOIIa BIIOJIHE COIIOCTAaBUMO C MaKCHUMAaJIBHBIM YBeJIHYEHHEM
MBC. To ke camoe MOXKHO CKa3aTh M O pabo4yeM PacCCTOSHHU:
B 3aBHCHUMOCTH OT UCIIOJIb3YEMOTO OObEKTHBA OHO MOJKET JaKe

B pabore 6butH HCHOJIB30BaHBI Kamephl Canon
20D u 40D ¢ oowvektuBamu Canon EF-S 60 mm
Macro u Canon MP-E65 mm Macro. 3akperneH-
Has Ha [ITaTUBE C MUKPOMETPUYECKUM ITO/[bEM-
HBIM MeXaHu3MoM, kamepa Canon 40D (B pexu-
Me «remote live view shooting»), B couetanuu c
oowvekTuBoM Canon MP-E65 mm Macro mosBo-
JIIeT TOJIy4aTh BBICOKOKAUECTBEHHBIE CHUMKHU
IIPY YBEJINUEHUAX, COIIOCTABUMBIX C MAKCHMAaJTh-
HBIMU Y OMHOKYJISIPHBIX MHUKPOCKOIIOB. PokycuH-
pOBKa u300pa)keHWs MPOU3BOJUTCS BPYUYHYIO
npu HAOJIOJIEHUU 4Yepe3 HKpaH KOMITbIOTEPA B
pekume peasibHOTO BpeMeHU. [Ipu ucmosp3oBa-
Huu obowexkTrBa Canon EF-S 60 mm Macro Bce
pyHrIMM dhoToKamepshl, BKJIIOUAas HaBeJeHUe Ha
PEe3KOCTh, MOXKHO KOHTPOJIMPOBATHh Yepe3 KOM-
MBIOTED.

[Tpo6Gsiembl ¢ TIyOUHOUN PE3KOCTH, MOCTOSIH-
HO BO3HHUKAIOIINE TPU MAaKPOChEMKE, PEIIaJINCh
HaMmu npu nomoiu nporpammbsl Helicon Focus
(mpoaykr xommanuu Helicon Soft Ltd., Ykpauna,
heliconphotosoft@gmail.com), koTopas 1m03BoJIs-
€T IOJIyYaTh MUKPO- U MAaKPOCHUMKH C MTPAKTH-
YeCcKHU He OTPAaHUYEHHOU MO TJTyOuHE PE3KOCTHIO.
OnHO TOJIHOCTBIO CcOKyCHpOBaHHOe u300pa-
JKEHHE CO3/1aeTcsi U3 HECKOJbKHX YaCTHYHO
choKycHpoBaHHBIX W300pakeHu. IIporpamma
crierajbHO paszpaboraHa s obpaboTtku ¢o-
Torpaduil, cIeJJTaHHBIX IIPU MOMOIIA MUKPOCKO-
na, u 7y Makpodororpaduu. Kpome toro, npu
nomoru Helicon Focus MokHO co3zjaBaTh Tpex-
MepHBIE MO/IEJIN U TAaHOPaMbl y4aCTKOB MUKPO-/
MakpopeJibeda 0OBEKTOB.

Kak yxe oTMeuasioch paHee, XapaKTep OCBe-
IEHUST UTPAET PENIAIoIIYI0 POJIb IPU aHAJIU3E
CJIeIOB OPYZIUM, KOTOPHIMH OBLTH BBITIOJIHEHBI
nerporTudsl. J[Jis mosrydeHus HanboJiee YeTKOTO
IpeJicTaBjaeHus 0 ¢GopMe CJIEJIOB B IVIAHE MBI HC-
MIOJIb30BAJIN TJIOCKHE KOCOHAIIPaBJIEHHbBIE OOKO-
Bbl€ OCBETUTEU W/VJIU KOJIBIIEBbIE OCBETHTEJIH.
PazyiinuHble COYETAHUS] TAKUX «YIJIMHEHHBIX»

MpeBBINIATh TaKOBOe y MUKpockomoB cepurt MBC u MCIIS. Bo3z-
MOKHO IIpUMeHeHHe OecTEeHEBBIX OITOBOJIOKOHHBIX OCBETHTE-
JIefi. JIOTIOJIHUTeIbHBIE IPENMYIIECTBA TAHHOM CHCTEMBI COCTOAT
B Y/IUBUTEJbHOW KOMIIAKTHOCTH U JIEFKOCTU caMoro mpubopa u
BUJIEOKaMephbl, TUTaHUe KOTOPOH ocyiectsisgercs oT USB mopra
KoMmIbioTepa. He MCK/II0OYEHO, YTO UMEHHO MUKPOCKOIIBI TAKOTO
TUMNA y>Ke B OirkaiinieM Oy/ylneM CTaHyT OCHOBHBIM pabouum
HMHCTPYMEHTOM TPACOJIOrOB He TOJIBKO B J1JAOOPATOPUHU, HO U B I1O-
JIEBBIX YCIOBUSX.

Altami Studio (paspabotka (pupMBbI «AJbTaMH») — MPOrpaM-
MHOe ofeclleyeHHUe CIeUaIbHO pa3paboTaHHOe i paboThI ¢
Mukpockornamu. OHO IpeAHa3HAYEHO I yIpaBjieHus nudpo-
BBIMHM KaMepaMH, IIPOBeJIeHUA U3MEPEHUH M aBTOMAaTHYeCKOTO
aHasu3a uzobpakeHu. OHO IO3BOJISAET, He IIpephiBast paboTHI,
pelaTh 3a/a4u 10 HAOJIIOZIEHUIO, MacIITabUPOBAaHUIO, U3Mepe-
HUIO U PUKCAIMHU JIIOOBIX TUIIOB MAaKpPO- U MUKPOCJIE/IOB.
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(HE TOYEUHBIX) IUIOCKUX MJIU KPYTOBBIX UCTOYHU-
KOB CBeTa IO3BOJIAIOT KAUECTBEHHO BBICBETUTH B
IUIaHe KaK JIMHEHHbIEe CJIeAbl, TaK U OT/eJIbHbIE
«TOYEUHBIE» YepPThl MHUKpopesnabeda, Takue, Ha-
IIpUMep, KaK OT/e/IbHbIE JIyHKH-BbIOOUHBI.
ITonyuenne nHGOpManuu o XapakTepe u3Me-
HEHUS ECTECTBEHHOTO peJibeda KaMHS B PO u-
Jie — ropasjio 6oJiee c0oKHas 3a/1a4ya. B jaHHOM
cydae He 00OUTUCH MPOCTHIMU U IPUBBIYHBIMH
criocobamu ocBemeHus. [ TOCTHKEHHS DTOU
nesu ObIa pa3zpaboTaHa M yCIIEINTHO MIpUMeHe-
Ha CIernuaabHasg TEXHOJIOTHSA, B OCHOBY KOTOPOM
OBLIIO TIOJIOKEHO OCBEIEHUE TOBEPXHOCTU II0
MeToly JBOMHOro Mwukpockoma B.II. JIuaHH-
ka MUVIC-11 (puc. 1). JITaHHBIH «METOJ CBETOBOTO
WA TEHEeBOI'O CeYEeHHA» OCHOBAH Ha TOM, 4UTO
ecJIM Ha OIpeJieJIEHHBIN pesibed IMajaeT JIMHEeH-
HBIN JIyY CBETA, TO OH OUEPUYHUBAET BCE CYIIECT-
BYIOIIIE HA HEM HEPOBHOCTH, KOTOpPHIE IIpHU
HaOJTIOJIEHUH IO/ OIpeJieIEHHBIM yriioM (45°)
MOTYT OBITH U3MEPEHBI IO BhICOTE. AOCOTIOTHAS
BbICOTAa pesibepa MOKET OBITh BBIUYHCIIEHA II0

dbopmyne:

rae h — uckomast BeicoTa MUKpopeabeda, a —
BEJINUMHA, U3MepsieMasi ¢ TIOMOIIBI0 OKYJISIPHO-
ro Mukpomerpa, Vob — yBennueHue OOBEKTHBA
MUKPOCKOTIA.

Ha nanHOM 3Tane pabGoThl MbI HE 33/1aBaJIHCh
1IeJIBI0 U3MEPEHUS aOCOFOTHOHN BBICOTHI (IIyOu-
HBI) pesibeda MOBEPXHOCTEN ¢ muKeTaxkeM. OmHa-
KO caMa HJiesl UCII0JIb30BaHUsI CBETOBOTO CEUEHUs
JUI XapaKTEPUCTUKH MHKpopesbeda, peaanso-
BaHHadA B.Il.JIMHHUKOM B LejAX olpeeeHu:A
KadecTBa 00pabOTKM METAJUIOB, OKa3aIach OUYEHb
MOJIE3HON W JJIA HAIIMX HCCieZloBaHui. PasHu-
1A COCTOUT JIMIIIb B TOM, YTO MbI HCIIOJIh30Ba-
JIV JIAaHHBIH TPUHIMI OCBEIeHUsI HAa MaKpo-, a
He Ha MUKpOYpOBHe (y ABOMHOTO MHKDPOCKOIIA
B. I1. JluaHuka mupuHa pabodero ImoJsisi He mpe-
BBIIIaeT 0,4 —0,6 MM). Kpome Toro, BMecTo Ju-
HEWHOro JIyya CBeTa TEXHUYECKH IIPOIlle OKa3a-
JIOCh UCIIOJIb30BATh JINHEWHYIO TE€HD.

KoHCTpyKIIHS TPUMEHSEMOro HaMHU YCTPOHCT-
Ba mpocra (puc. 2): JeKalui Ha paccMaTpuBae-
MOM pesnbede JUHEHHBIH MpenMeT (B JaHHOM
cJlyyae — IIBEHHAs WIJIa) MO/ICBEYNBAETCS KOHT-
POBBIM CBETOM C OJIHOW CTOPOHBI, JIMHEWHAs
TE€Hb OT JTOTO IpeJMeTa PacCMaTpPUBAETCS IO
TaKUM K€ OCTPBIM (OKOJIO 45°) YIJIOM — C Jpy-
roii. JIuHellHAs TeHb TOYHO OYEPUHUBAET DPEJIb-

Puc. 1. IIpunyunuanvHasn cxema pabomsl 0801HO20
Mmuxpockona B. IT. Jlunnuxa (MHC-11)

Puc. 2. Hcnonv3o8aHue Memanauyeckoll u2asl 0s
NnoAYyueHUs meHego20 ceveHus peaveda nogepxHocmu
npu onpedeneHuu NpoPHuUN02PaAMMbL 16008 8bINOAHEHUS
nempoeaaugos

ed 3a uUCKIIOUEHUEM MEJIKUX TJIyDOKHMX OTBEp-
CTUIl — YBU/IETh TE€Hb HA JHE TVIYOOKUX U Y3KUX
JIelIpeccuil MpH yryie HaOJo/ieHus 45° MpPaKTH-
YeCcKH HEBO3MOXKHO, OJTHAKO B HAIlleH IPaKTUKE
HA ITOBEPXHOCTH METPOTIN(OB TaKKe JIYHKH MTOKA
He BcTpeuanuch. [IpoduiorpamMmmel peabedoB Ta-
KOTO THIIa MOXKHO 06e3 Tpy/a MOJIyYUTh, CMEHUB
3aMepbl Ha OTJIMBKE C IMO3UTHBHBIM peabedom
Ha 3aMepFhl 110 HETATUBHOMY OTTHCKY, UMEIOIIEMY
BBITIYKJIBIN pesibed ciiefoB.

MeHsST TIOJIOXKEHHE HWIJIB, MOXKHO IOJIy4aTh
nHGOPMAIHUIO O JII060M (TI0TIepeYHOM, TTPO/I0JTh-
HOM U T.]I.) CEYEHUU pesbeda CiieloB MPaKTh-
YeCKHd BCEX THUIIOB — OT MPUILTH(OBKU /0 JIU-
HelHbIX. [Ipy HEOOXOTUMOCTH C TTIOMOIIIHIO ATOTO
MPUCIOCOOIEHNSI MOXKHO TIOJIYIUTh JAHHBIE O
BBICOTE H3y4aeMoro pesibedpa B aOCOTIOTHBIX
BEJIMYMHAX, WCIOJb3ysl TPUBEJEHHYIO BBIIIIE
dopmyiny (k mpuMepy, HCHOJIB3YA W3BECTHBIU
JiaMeTp UIJIbI (B JAaHHOM cJydyae 0,7 MM) B Ka-
YecTBe Macmtada Jisi BBIYUCJIEHHUs BEJTUUYHHBI
rmapamerpa a).

TakoBbI cr10COOBI HAOIIOAEHUA U JIOKYMEHTH -
POBaHUsA CJIEJIOB BBINIOJHEHUS TMeTpOryindoB B
J1ab0PATOPHBIX YCIIOBUSIX.
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Cucmema gpopmaruzo8aHHO20 ONUCaAHUs
¢1ed08 opyouil, NpuUMeHeHHbIX 011 8bINOAHEHUS
nempozaaugos

CyIlecTBYIOT pa3IMYHbIe CUCTEMbI (HhOPMAIIH-
3alMU OTUCAHUS CJIEI0B, OCTABJIEHHBIX OPYIUs-
MU TIPU BBITTOJTHEHUHU TeTporaudoB. CrosBiive
mepes; HaMM TPAKTUYECKHE 3aJjJaud ITOKa3ailH,
YTO IS KAaYeCTBEHHON XapaKTEPUCTUKHU Y 00-
Hee UCI0JIb30BaTh HE IO/ICUET OT/IEJIbHBIX JIYHOK
(cnemoB yzmapoB), a HX COOTHOIIIEHHE IO ILJIOTHO-
CTH HaHECEeHUs], KOTOpoe BMecTe ¢ (HOpMOU ciie-
JIOB SIBJISIIOTCSA BAYKHEUIIMMU YEPTaMU TEXHUKHU
BBITIOJTHEHUA N300pakeHU .

B pesysibraTe 6pU1a BEIpaboTaHa cHCTEMA, KOTO-
past JIETKO MOKeT OBbITh pacIIupeHa u MOau(pUIu-
PpOBaHa C yUeTOM CIEIU(PUKH KAXK0T0 TaMATHHUKA.
By1aHKM-3ar0TOBKY 3aTIOJTHSITUCH B TTOJIEBBIX YCIJIO-
BUSX, 3aTeM TabJIUIlA COCTABJIsIACh B MIPOTPAMMe
Microsoft Excel, ¢opmar koropoii siBisercs 00-
[EPACIIPOCTPAHEHHBIM, He TpeOyeT JAOMOJIHUTE b
HOTO MPOTPAaMMHOTO O0OecrieueHus] M IO3BOJISIET
JIETKO TIPeoOpa3oBhIBATh JaHHbIE B TpadUKA U
JIMarpaMMblI TI0 HEOOXOIMMBIM ITPU3HAKAM.

ITo pacmosioKeHUI0 OT/AETbHBIX JYHOK B ILIA-
He U 10 Crocoby UX TPYMIHPOBKYU MUKETAK ObLI
Io/Ipa3/ieJIeH Ha JIMHEWHBIN (JIYHKH OT yAapoB
pacrmoJiararoTcs OJHa 3a APYIOM) U IIOCKOCTHOU
(BBIOMBKA TpyHIIUpyeTcs HA YyYaCTKaX IMIUPUHOU
OoJiee YeM B JiBe JIYHKU M MOXKET 3aKPbIBAThH IO-
BEPXHOCTHU 3HAUUTETbHOU TUIOIA/H). JIMHEWHBIT
U TUIOCKOCTHOU TMHKETa)K He SIBJISIOTCA SKBHBa-
JIEHTOM IIPEJICTABJIEHUH O KOHTYPHBIX U CUJTYIT-
HBIX HU300paKEHUSIX.

ITo MWIOTHOCTH HAHECEHUs NMHUKETAK B IJIAHE
MOZKET OBITh:

— penxum (paccTosiHUE MEXKIY JIyHKaMu TIpe-
BBIIIIAET UX IHAMET]P),

— IUIOTHBIM (paccTOsSTHUE MEXAy JyHKaMu
COBIA/IAET C MIX ITNAMETPOM WJIM MEHbIIIE €ro),

— CIUIOIIHBIM (CJIeJIBI YZIaPOB TEPEKPHIBAIOT
ApYT Apyra).

ITo ryOuHe MBI pasjndyaeM MeJKUH, Cpej-
HUH U TITyOOKUH TUKETaXK, UMes B BUAY He TOJIb-
KO IJIyOMHY OT/IEeJbHBIX TOYEK MHUKeTaka, HO U
00111y10 IIyOMHY BBIOMBKH, CUUTAsI OT MCXOTHOM
moBepxHOCTH. OT/IeIbHAS JYHKA CUUTAETCS TIIy-
OOKOH, ecau IIUPUHA €e BXOJHOTO OTBEPCTHSA
MeHbIlle TIyOuHBI. POpMa BXOMHBIX OTBEPCTUH
OT/IETbHBIX JIYHOK MOKeT ObITh MPHU3HAHA OIMpe-
JleJIEHHOH JIMIIb PU MHOTOKPAaTHOM €€ ITOBTO-
peHuN.

Ciyiesibl OpyZIMH MUKETaXka MOTYT OBITH ITOBTO-
pAoLIecsa onpeniesleHHOH (GopMbl  (OKpYTIOH,

[IOATPEYTOJIBHOH, TOAIPAMOYTOJIbHOH, ¢Uryp-
HOU M JIp.) WU K€ HEe HUMETh ITOBTOPSIOIIUXCS
OYepTaHUU.

Jlaxke ecyii opyAue WHUKeTaXka JOCTAaTOYHO
IyOOKO MPOHUKAET B KAMEHb, OCTABIITUUCS CJIE]
Jalie BCEro He ABJISAETCA TOYHBIM CJIEMIKOM pa-
Oouell yacTu OpY/IHsA, MOCKOJIbKY JaKe MATKUHN
KaMeHb He TOJIbKO CMUHAETCs, HO U KoJiercs. [le-
penaBarb 0OoJiee WJIM MeHee TOUYHbIE OYepTAHUS
(opMBbI Opysus MHUKeTa)ka MOTYT TOJIBKO IIyOo-
KHUe U cpefHue 10 IybuHe JiyHKH. MeJIKui, 1mo-
BEPXHOCTHBI TMHKETA)K B 5TOM IUIAHE TOPa3/i0
MeHee MH(GOPMAaTHBEH.

CIUTOIITHON MHUKETaXX, B KOTOPOM CJIEZIbI yia-
POB IEPEKPHIBAIOT JIPYT JIpyra, Majio HH(popMa-
THUBEH /I TPACOJIOTHYECKOTO aHaIW3a. B aTom
caydyae ocoboe BHUMaHUE CjleyeT oOpaliaTh Ha
OIMHOYHBIE CJIEMTHI YAAPOB, BRIXOAINNE 32 IIpe-
nesibl u3o0pakeHus. HawmOoJsipIiero BHUMAaHWUA
3aC/Iy’KUBAIOT 3CKU3bI U He3aBepIIeHHbIE H300-
paxenus. XoTs moi00HbIe 0O'BEKTHI HA TAMSATHH-
Kax He SIBJISTIOTCA, KaK IMPaBUJIO, IPe00JIa IaroIu-
MU, Ha PsZle MECTOHAXOXKJAEHUN IMeTpOorandoB,
Takux kKak Ilerreimesns wiam IllamabosmHo, HMX
IIpUMepbI BeCbMa BIPA3UTETbHBI.

JlOCTOBEPHOCTh ONMCAHHUS OIPEEAETCA CTe-
MeHbIO COXpPaHHOCTU TeTpornudoB. Ecim nzob-
pa’keHUE BBHIBETPEHO, OHO B OOJIBIITMHCTBE CIyJa-
€B HEIIPUTO/THO /ISl TPACOJIOTHUUECKOTO aHAIN3a,
a ero ommcaHue IO IIpeJijlaraeMoMy Habopy npH-
3HAKOB HE MOKET CIYUTATHCS JIOCTOBEPHBIM.

SKcnepwweHma/leoe usy4veHue nuxkemaica

OKCIEPUMEHT SIBJISUICA HEOTheMJIEMOH dYac-
THIO PabOTHI O JUATHOCTUKE MaTeprasia OPyauH,
KOTOPBIMU MOTJIM OBITH BBITIOJIHEHBI TETPOTJIH-
¢ds1. B mesom, paboThl OCYIIECTBIISUINCH B COOT-
BETCTBUM C METOJUKOU BKCIIEpUMEHTATbHO-TPa-
COJIOTUYECKUX HCCJIEZIOBAaHUM, pa3paboTaHHOMN
B staboparopuun UVMMK PAH. JlanHas mMeToAnKa
MIpe/IoIaraer:

— aHaJIN3 apXeoJIOTHYECKOTO UCTOUHUKA (B Ha-
IIEM CJlydae — COXPAHUBIITUXCSA HA TTOBEPXHOCTU
KaMHsI CJIEZIOB OPYAUH, KOTOPBIMH OBLINA BBITOJI-
HEHBI IETPOTTIH(GBI);

— DKCIIepUMEHTAIbHOE MOJIEJIUPOBAHKE JIPEB-
HUX TIPOIECCOB, CBA3aHHBIX C BO3HUKHOBEHHEM
JTAHHOTO THUIIA CJIEIOB U HKCIIEPUMEHTBI TI0 BBITIOJ-
HEHWIO MTUKeTaXka Pa3TuIHBIMU CITOCOOaMU U Opy-
UMY U3 Pa3HbIX MaTEPUAJIOB: KBAapPIEBBIMHU OT-
6oiiHuKaMu (y/1apbl HAHOCSTCS HETIOCPEJCTBEHHO
OCTPOKOHEYHBIM OpYJUEM, YIAEPKUBAaEMBbIM B
PYyKe); KBapIeBbIMHU MOCPeTHUKAMU (yZapbl O
OpYZINIO MHKeTaKa — TOCPETHUKY — HAHOCATCSA
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C TIOMOIIHIO UHOTO OPYAUA — yAapHUKA), KAMeH-
HBIM TecsIoM (HCIIOJIb3yeMBIM KaK MOCPETHUK),
MeJTHBIMH, OPOH30BBIMH U JKE€JIE3HBIMU IIOCPE/-
HUKAMU;

— JIOKA3aTeJIbCTBO  MOMOOUs  DKCIEpPUMEH-
TAJIPHOU MOJIETU UCCIIEyEMOMY MPOTIECCY U/ TH
00BEKTY B TIPOIILIOM.

Ha ganHOM 3Tale 9KCIIePpUMEHT ObLT OCYIIEeCT-
BJIEH TOJIBKO C WCIIOJIb30BAHUEM IEIThIMETh-
ckoro Matepuana. JIJisl onpejiesieHus] Xapakrepa
CJIEJIOB, OCTABJISIEMBIX OPYUSIMHU U3 Pa3IUYHbBIX
MaTepuasioB, ObLJIO MPOU3BEIEHO OoJiee 50 KC-
MMEPUMEHTOB TI0 TTUKETAKy MOBEPXHOCTEH MErThI-
MEJIbCKUX aJIEBPOJIUTOB U TECUYaHUKOB (CM. IIB.
BKJIEHKY). Mcmosip30Bajiuch opyzus U3 KBapla
(oTOOMHUKH ¥ IIOCPEIHUKU), NLIH(MOBAHHOTO
kaMHs (nUIHdOBaHHBIE KaMeHHbIE Tecjaa B pO-
TOBBIX PYKOATSAX — KaK IIOCPEJHUKHU), OPOH3BI
(mocpenaukn), xene3a (mocpemuuku). Vceemo-
Basiach crieruduKka cae0B OT y/apoB, HaHECEH-
HBIX OPYAUAMU BCEX TPYII IO/ HMPSMBIM YIJIOM
U 101 yIiioM 45°. B pesysibTaTe ObLIH MOJIydeHbI
U 3aUKCUPOBAHBI IO TOU K€ METOAUKE, 0 KO-
TOPOU OBLIN TOKYMEHTUPOBAHBI CJIE/TBI BHIOUBKH
Ha UCTOPUYECKHUX MeTPOrndax, STaJTOHbI CIE0B
Ha aJIeBpOJINTAaX U IEeCYaHUKAaX, COOTBETCTBYIO-
I[1e BCEM IePEUYHCIIEHHBIM TPYIIaM OPYAHH, U
SKCIEPUMEHTIbHBIE 00pAa3Ibl CAMUX OPYJIHH CO
cJIelaMU UX UCTIOJIb30BAHUS.

IIpuMmeHeHNe yKa3aHHBIX KaTerOpHUU OpyAuu
13 KaMHs, OPOH3BI U 3KeJjie3a 7 BBIMOJTHEHUs
MAKeTa’ka MOKeT ObITh MPU3HAHO B Pa3HOM cTe-
neHu 3ddekTuBHBIM. Opy/IUs U3 OJIOBSIHUCTOU
(7%) OpoH3bI ObLIM IPU3HAHBI HAUMEHEE IIPOU3-
BOJIUTETLHBIMHU: UX PabOYre YIaCTKH CMHUHAJIUCH
OueHb OBICTPO, TOCIe 10—20 yAapoB. Opyaus
M3 MSATKOTO Kejie3a, CIeNUaJIbHO OTMYIIEeHHOTO
MacTePOM-Ky3HeIOM I10 Halllell mpockbe, Takke
OKAa3aJINCh MAJIONPUTO/IHBL: UX 3(P(PEKTHBHOCTD
3aKaHYMBAJIACH [TOCJIE HAHECEHUs 20—30 y/IapoB,
mocJie yero pabodyue KOHIIBI MPUXOJUIIOCH TOJ-
paBiATh. BrosHe 3¢ dexTnBHO paboTaiy JIUIIb
KBapIleBble OTOOMHHWKH W KBapIEBHIE JI0JIOTa-
MTOCPETHUKY, KaMeHHbIe NIN(OBAHHbBIE TEC/Ia U
opynus u3 keje3a. [IoCKOIbKY CIefbl OT TeCIIO-
00pasHbIX (0JI0TOOOPA3HBIX) OPY/IMI Ha IErThI-
MEJIbCKUX CKaJIaX KpalHe PeJKH, ¢ MOJA00HBIMHU
Opy/iusiMHU OBLIIO TIPOU3BEJIEHO JIUIID 4 BKCIIEPU-
MEHTa, W TOJIydeHbl STAJOHHbIE CJIE/Ibl: CIIEIH-
(uka ke MPU3HAKOB UX TMPHMEHEHUs IOKa He
n3yyasiach. boJpias yacTh SKCIiepruMeHTaTbHbBIX
paboT ObLIa MOCBsAIIEHA MOJIEJTUPOBAHUIO ITHKE-
Ta)ka C MpUMEHEHHUEM KBapIIEBBIX OPY/IUH U OPY-
U U3 Kejie3a.

B pesysibTaTe 5KCIEPUMEHTOB yAAJI0Ch YCTAHO-
BUTH, YTO OPY/IUs U3 KBapIlia U U3 KeJe3a, biaro-
Jlapsi CBOeN IPOYHOCTU, BIOJIHE 3(hGEKTUBHBI B
(pyHKIIME TTPOU3BO/ICTBA NMHUKETaXKa HA MOBEPXHO-
CTH aJIEBPOJIUTOB W TIECYAHUKOB JIIOOOH 3epHUC-
TOCTH, BeTpevaronuxces Ha Kalikyyapckom oOpbIBe.

Vcnosp30BaHre KBapIEBbIX OPYAUHN I IPO-
WU3BO/ICTBA MHUKETAKA HEMUHYEMO CBA3aHO C IOC-
TOSTHHBIM U JIOCTATOYHO WHTEHCHBHBIM BBIKpAIIU-
BaHMEM X paboYMX KOHIIOB — popMa UX yAapHOH
YacTH BechbMa HeCTaOWJIbHA, Jla’Ke TIPHU CaMOH aK-
KypaTHoU pabote. ITpu BeIOSTHEHHH 100 yIapoOB
dopma u pazmepsl paboyell YacTH U3MEHSIOTCS
HECKOJIBKO pas, a cJIeIoBaTeIbHO, U (opMa JIYHOK,
OCTaBJISIEMBIX KBapIIEBBIM OPYAHEM B KAMHE, TaK-
JKe KpallHe HeOJTHOPO/THA. B GOJIBIIIMHCTBE Cityya-
€B, B pe3yJIbTaTe MUKETaXKa KBAPIEBBIMU OPY/IHsI-
MH IIOJIy4alOoTCsl pasHOpa3MepHBIE, YIJIOBaThle B
wiaHe BpIOOWHBL. IlocsiesioBaTesIbHOE TPOU3BOJ-
CTBO JIYHOK CTaOMJIBHOU OKPYIVIOH (hOPMBI KBap-
[IEBBIMH OPYUSMU IIPAKTHIECKH HEBO3MOKHO.

OpyusiMu U3 JKejie3a MOXKHO ITPOHU3BOJIUTH
boJiee 500 y/IapoOB, OCTABJISAIOIINX €THHO0Opa3-
Hble, CTA0UJIbHBIE TI0 OUEPTAHUAM B IUIAHE BBI-
OouHbI-TyHKH. OHE MOTYT OBITH JII000U (HOPMBI:
OKPYIJIBIMU, IIOANPSAMOYTOJIbHBIMH, IIOATPEY-
TOJILHBIMU U T. 1. OTHAKO 10 Mepe cpabaThIBAHUSA
BCe yIJIOBaThle B CeUeHHU pabourie KOHIIBI Ipe-
BpAINAIOTCS BCJIE/ICTBUE WCTUPAHUS B OKPYIJIBIE,
€CJIM UX B XOJIe WCIIOJIb30BAHMUSA CIIEIINAJIBHO He
MIO/AIIPABJISATH.

Eme o/HO OPUHOMNUAIBHOE /ISl PEIIeHUs
HAIIMX 33/1a9 pas3JjIndre B CBOHCTBAX KBAPIIEBBIX
U JKeJIE3HBIX OPYJAUU COCTOUT B TOM, YTO 0OJIaro-
Jlaps, ¢ OJHOU CTOPOHBI, BA3KOCTH KeJie3a H, C
JIPYrOd, XpYIKOCTU KBapIia cJieZbl, KOTOpble OHU
MIOTEHI[UAIPHO MOTYT OCTaBUTh Ha KaMHe, [IPUH-
OUIUAIBHO PAa3JIMYHBl [0 IMPOIOPIUAM, €CIJIH
WX paccMaTpuBaTh B IPOGUIb, & UMEHHO TAKYIO
BO3MOXKHOCTD JIa€T HAM HCII0JIb30BAHUE CIIEITKOB.
Opynue U3 jkejie3a MOKET OCTaBUTh O0Jiee Y3KYI0
U TJIyOOKyIO JIYHKY, YeM Opyzaue u3 kBapia. [Ipu
BCEH TPYAHOCTH OOpPabOTKU KBaplia TeOpeTHYe-
CKH U3 HEro MOKHO HU3TOTOBUTH HEKOe MoJ[00ue
I FJTU TBO3/sA, HO MMUKETaXK TAKUM OpYyJUeM
c/iesiaTh OyJIeT HEBO3MOXKHO: OHO CJIOMAeTCsl IIPH
MEPBBIX K€ y/lapaX, MTOCKOJIbKY HECMOTPS Ha BbI-
COUaMIIyI0 TBEPAOCTh, KBapI KpailHe XPYyIKUU
MaTepual.

IToxBOIA UTOTH, MOXKHO KOHCTATUPOBATh, UTO
OCHOBHBbIE KDHUTEPHUH Pa3JIUUUs CJIEJA0B BBIOJI-
HEHUs IMUKeTaKa KBapIEBBIMU HJIU KeJIe3HbIMU
OPYAUSAMH OIPEJIEJISAIOTCS MPAKTUUECKHA ITPOTHU-
BOIIOJIO’KHBIMU CBOMCTBAMHU STHUX MAaTePHAJIOB.
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Puc. 3. H30b6parceHue A10Cs, 8bINOAHEHHOE KAMEHHbIM
opyouem, u 2uncosas OMAUBKA ¢ CUAUKOHOB020 OMIMUCKA
(lllanaboauHckas nucaHuya)

Perynsapusiii o ¢dopme u pazmepam, 4acro IO-
I[OprrJIbIﬁ B O4YepTaHUAX OTAEJIbHBIX JIYHOK,
IJIyOOKUN IIPU OTHOCHUTEJIBPHO Y3KOM BXOJHOM
OTBEPCTUH IHKeTaXX fABJIAETCA pe3ysIbTaTOM HC-
II0JIb30BAHUA OpyAul us xesesa. HeperyasapHsiid
o opme 1 pazmepam, YIJI0BaThHIA B OU€PTAHUAX
OTAE/IbHBIX BI:»I6OI/IH, C IIUPOKNMHU BXOIHBIMU OT-
BEPCTUAMU IMHKETaXX ABJIAETCA pe3yJIbTaTOM HC-
II0JIb30BAHUSA KBaPIEBbIX OPYAUH.

Kamenv uau memann?

ITo pesyspraTaM HETITHIMETBCKUX HKCIEPH-
MEHTOB, OCHOBHBIM JINarHOCTUPYIOIINM IIPU3HA-
KOM, OTJIMYAIOIIUM CJIeJIBl Y/IapOB, OCTaBJIEHHBIE
KaMeHHBIM OpYyAueM-IIOCPeTHUKOM, OT CJIe/IoB
paboTel OpyAueM U3 JKejes3a, sABJsgeTca UX JAUHa-
MUYHAsA TpaHchOpMaIusa OT HOJOKPYIJIBIX WU
ITO/IKBAJIPATHBIX K BBITAHYTHIM JINHEHHBIM B CHITY
OBICTPOTO U3MEeHEeHHA pabovell yacTu KaMeHHOTO
WHCTPYMeHTa. J[pyroil BasKHBIN MPU3HAK IIpHUMe-
HEHUA KaMeHHOTO OpyAMsA — IIMPOKOe BXOAHOE
OTBEPCTHE U OTCYTCTBHE PE3KUX I1epelasioB MeK-
Zly IMKaMH 1 JIeTIPECCHUAMMU.

HauboJsee yeTkne pasinyus MeXIy CJIeZJaMU
OT KaMEHHBIX U METAJINYECKUX OPYIHH IIpOcIie-

Puc. 4. ®pazmermbyl 2uncosotl omausku
¢ CUNUKOHOB020 OMIMUCKA

1 — caedvl nukemadca nodxk8adpammotil u nodokpyenoil opmul;
2 — cnedbl NOAYAYHHOU U HENPABUABLHO-AUHETHOU FopMbL
(Illanaboauxckas nucaHuya)

JK€Hbl Ha TOHKO3€PHUCTBIX 1 OTHOCUTE/IbHO MAT-
KUX aJIeBpOJIMTaxX U IIeCUaHUKax IlerreimMena u

[MTana6onuuo (puc. 3, 7).

N306paskeHre JIOCSA® OMPENEIEH0 HAMH Kak
BBIIIOJTHEHHOE€ C IIOMOIIbIO KaMEHHOI'O Opyaud
(cM. puc. 3). CHIUKOHOBBIE OTTHUCKH CJIEJIOB ITH-
KeTaska OBL/IN CHSATHI C TPEX Y4aCTKOB 3TOIr'0 n300-
Pa’KeHusd, 1 Ha BCEX IIPOCJIEXKEHA O/[HA U Ta K€
JMHAMUKa u3MeHeHus (opMmbl pabodero Kpas
KaME€HHOI'0 Opyausda IO Mepe €ro HCI0JIb30Ba-
HHA. TaK, CJIeAbl IIMKETAaKa, KOTOPbIM BbIIIOJIHE-
Ha rojioBa XUBOTHOI'O, pa3/IM4YHBbI 110 Q)opMe. Ha
MOpJ€e — 3TO IMOoAKBaApaTHbIE U IIOAOKPYIJIbIE B
IUIaHe BBIOOWHBI (PHC. 4, 1), @ HA yJaCTKe POTrOB
cjIeipl yAapOB UMEIOT BBITAHYTYIO, HOJIYJIyHHYIO
U HENpaBWIbHO-JIMHEHHYIO (opmy (puc. 4, 2).
B npoduie penved mukeraxa moaorui, 6e3 pes-
KUX IIepenaaoB MeX/y IMUKaMHu U JEIIPECCUAMU.
B TouHOCTH 110 AeTasiel Ta e JUHAMUKa HU3Me-
HeHUA GOPMBI CIEA0B OPYAUM MPOCTIEKUBAETCS
Ha I/I306pa)KeHI/II/I HOT XXUBOTHOT'O: IIOAOKPYTIJIbIE

9 Cwm.: [Iarkun B. H., MaptsiaoB A. U. Ykas. cou. (cMm. ¢oTo 4 u
TabJ1. 26, 12).
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Puc. 5. Credvt 8b10U8KU KAMEHHBIM OpYOUEM
1 — 2uncosan omauska ¢ CUIUKOHOB8020 ommucka
(Illanaboauxckas nucaHuya);
2 — cnedvl IKCNEePUMEHIMA/TbHO20 UCNO/1b308AHUA K8APUes020
opyodus 0as nukemadica (ITeemvimens, Yykomxa)
(1a yuacTke 6JIM3KOM K OPIOXY) CII€ZbI TUKETAKa
CMEHSIIOTCS BBITSAHYTHIMH JIMHEHHBIMH II0 Mepe
yAaJeHus OT TeJia, IPeBpalllasch B BbIPAKEHHO-
JINHENHbIe HA MecTe KOIIBIT H300paskKEeHHOTO KU-
BOTHOTO (pHC. 5, 1).

Takoro popa uameHeHune (HOPMBI CIEAOB IH-
KeTaka SIBJISIETCS OHOM M3 CaMbIX XapaKTEPHBIX
YyepT NMPUMEHEHHUsA KaMEHHOTO OPYAUs-TIOCPETHU-
Ka U3 TBEPAOU U30TPOITHON Mopoabl. [Inkoobpas-
HBIM KOHEIl OPYAus II0 MePE HCIIOJIb30BaHUS J0-
CTaTOYHO OBICTPO BBIKPAIIUBAJICS, MPEBPAIIASCH
B KOHEUHOM CYeTe B JIOJIOTOBHJIHOE opyzue (piece
esquille). TlogmpaBiasan Jin JAPEeBHUU XyTOKHUK
OJTHO Opy/ivie HECKOJIPKO Pa3 WJIX 10 Mepe U3HOoca
pabouero Kpasi CMeHsJI WHCTPYMEHT — OIIpejie-
JINTh HEBO3MOKHO. B HaIlMx sKcIeprMeHTaX II0
MOJIEJIMPOBAHUI0 MHUKETAXKa KBapIEBBIMU OTOOU-
HUKAMU U TIOCPETHUKAMHU Ha TMETTHIMETHCKOM Ma-
Tepuajie Mbl UMEJI B TOYHOCTH TaKyIO JKe KapTH-
Hy u3MeHeHHs1 popMbl pabodero Kpasi Opy/ius U,
COOTBETCTBEHHO, TAKYIO K€ JUHAMUKY U3MEHEHUsI
¢opm oTnebHBIX BBIOOUH (pHC. 5, 2).

Ha IllanaboMMHCKONM IIMCAHUIIE HAXOAATCS
n300paskeHs], UMeIoI1e sIPKUe MPU3HAKU TOTO,

Puc. 6. FamaavHas cueHa
(IlllanaboauHckas nucaHuya)

1 — 8bINO/IHEHHASL 00HOPAZMEPHBIM MEAKUM OKPY2AbIM NUKe-
majnicem C NOMOWb0 Memanau1ecKko2o opyauﬂ;
2 — 2uncosas omauska ¢ CUAUKOHO08020 Oommucka

YTO OHM OBLIN C/IeJIaHbl METAJUTHYECKUM HHCTPY-
MeHTOM. K mpumepy, n3obpakeHure JABYyX cpakaro-
IIUXCA MY?KCKUX IIepcoHaXkel (puc. 6) BBIIIOJIHEHO
MPSMBIMU U CKOIIIEHHBIMH Y/IapaMH OCTPOTO Me-
TaJTHYecKoro opyausi. OTeIbHbIE CIe/Ibl ITUKeTa-
’Ka OTHOOOPA3HOM OKPYI/IoH (OPMBI OMTHAKOBBI
mo pasmepy. B mpodune penveda moBepxHOCTU
XOpOIIIO BUJHO, YTO 3TO JIOCTATOYHO TIUIyOOKHE
SAMKU (MX TJIyOWHA JIMIIb HEMHOTO MEHBIIE WX
BXOZHOTO OTBepcrus). [IpowsBecTu cToyib GO
III0€ KOJIMYECTBO OJIMHAKOBBIX 1O GopMe U pas-
Mepy OTHOCHUTEIBHO IJIyOOKUX JIYHOK OpYy/IheM
U3 KaMHsA MPAKTHYECKH HEBO3MOKHO. I107100HbIE
CJIe/Ibl MHKETaXKa CBHJIETETBCTBYIOT O IPHUMeEHe-
HUHM MeTa/UTHYecKuX opyAui. ITOCKOJIbKY make
TBep/ible PAa3HOBUIHOCTH OPOH3BI IAJIEKO HE BCET-
na s dekTUBHBI B paboTe, Hanboiee BEPOSITHBIM
MaTepuasIoM OpyJUi TMHUKeTaXKa B JJAHHOM CJIydae
He0oOXOIMMO MMPU3HATD JKeJIe30, YTO COOTBETCTBYET
CTIUTICTUYECKOU JATUPOBKE STUX N300parKEHUH.

[IpuMeHeHEe METAUIMYECKUX WHCTPYMEHTOB
JUISL BBITIOJTHEHUS TETPOITU(GOB MOXKHO IIpOCIIe-
JIATh, HATIPUMEP, HA YYaCTKe IUIOCKOCTH C MHO-
rourypHoii KoMmIosunuei HibkHero spyca Illa-
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Puc. 7. ®pazmeHm KOMNO3UYUU U 8bINOAHEHHAS NO CUAUKOHOBOMY OMIMUCKY 2UNCco8as 0MAUBKa
(Illanaboaunckas nucaHuya)

sabosmHCKOW mHcaHUIpl (puc. 7). KontypHOoe
n300paskeHre KOMBITHOTO, O0PAIlleHHOTO BIPAaBO
TOJIOBOM, BBIOUTON CHJIYSTHO, BBIIIOJTHEHO MHO-
JKECTBOM OYeHb MEJIKUX (OKOJIO 1 MM B IIaMeTpe)
MPAaKTUYECKH OJIMHAKOBBIX 110 (popMe U paszmMepy
KpyIJIBIX U OYeHb ITyOoKuX ssMok. ®opma paboue-
TO Kpasi Opy/usi, IPUMEHEHHOTO JIJIsl BBITIOTHEHUS
MMMKEeTaa, J0JKHA ObL1a OBITH IT0I00HA CAIIOXKHO-
My 1uy. [0/ TO/I0BOM 9TOTO »KUBOTHOTO Pasyiu-
YrMa BBIOMBKA, KOTOpasi MOXKET U300pazkaTh KPYII
U 33JHA€ HOTH JKHUBOTHOTO, IEPEHsA IOJIOBHHA
KOpITyca KOTOPOTO yTpayeHa CKOJIOM. DTOT (par-
MEHT BeChbMa IpUMeUaTesIeH TPACOJIOTUYECKH: CY/Is
10 MOP(OJIOTHH CJIEZIOB, 3TO YACTUYHO yTPAUEHHOE
n3obpakeHue ObLIIO CIEJIAHO KOHIIOM 3a0CTPEHHO-
ro IUIOCKOTO METaJIMYEeCKOr0 WHCTPYMEHTa, II0
BCel BUAUMOCTU HOKOM C MAaCCHBHBIM JIE3BHEM.

Bu1600bt

PaboThI TOC/IETHUX JIET TOKA3BIBAIOT, UTO MPE/I-
JIOKEHHAsT MeTOAiKa HabsofeHus1, GUuKcarud u
aHa/IN3a CJIeI0B OPY/INH, KOTOPHIMU BBITTOJTHEHBI
metporudbl, pazpaboTaHHAsA IIPH HCCIETOBAHUN
HAaCKaJIbHBIX H300pakeHni Kalikyysbckoro o0-
poiBa (p. Ilerreimesns, UyKOTKa), MOXKET OBITh HC-
TOJTb30BaHA TPHU M3YYEeHUU MPOYUX MaMATHUKOB

HaCKaJIbHOTO MCKyccTBa. Konmu cireoB ABIAIOTCA
MIOJIHOIIEHHBIMHU JIOKYMEHTaMH, COXPaHAIONIMU
nHpopMaInuo o xapakrepe pesbeda U3ydaeMoi
IIOBEPXHOCTH, 00 OPY/IUAX, KOTOPBIMU OBLIIN HaHe-
CEHBI ITeTPOIIUQBI.

Ciieqpl mUKeTaXka, IPOU3Be/IeHHBIE Ha IIOBEPX-
HOCTAX PAa3JIMYHBIX TOPHBIX ITOPOJ, MOTYT OBITH
CXOZIHBIMU HA PA3HBIX MAMATHHUKAX, €CJTH ITOPO/IbI
GJIN3KU 10 MEXaHUYECKUM CBOMCTBAM M TEKCTY-
pe. Eciiu nzobpakeHus co3aBauch Ha OJIU3KUX
K IIeITHIMEeJIbCKUM aJIeBPOJIUTAM M IlecYaHUKaM
10 TEKCType M MEXaHHUYECKHM CBOMCTBAM CKaJIb-
HBIX IVIOCKOCTSX, TO PE3YJIbTaThl UyKOTCKUX K-
CIIEPUMEHTOB MOTYT OBITH HCIOJIB30BAHBI IS
CPaBHUTEJIBHOTO HAOJIIO/IEHUA 32 CJIeZlaMU ITHKe-
Ta»<a, BHINIOJTHEHHOT'O KaK KaMEeHHBIMHU, TaK U Me-
TaJUTTYECKUMU OPYAUAMHU.

ITockosbKy ¢opMa OTENbHBIX JIYHOK, OCTaB-
JisieMasi B XoJle IMHKeTaXka Opy/AHeM Ha IIOBEPXHO-
CTU KaMHeH U3 KPUCTULINYECKHX TIOPOJI, 3aBUCHUT
HE CTOJIBKO OT (popMBbI paboduero Kpas HHCTPY-
MeHTa, CKOJIBKO OT ()OpMBI U pasMepoB paspy-
HIAIOIIMXCA KPHCTAJ/UIOB, aHAIN3 IeTporyingos,
BBIIIOJTHEHHBIX HA KPHUCTAUTMYECKUX II0PO/IaX,
TpebyeT maypHEHIIeld pa3pabOTKU METOIUKH H,
IIpeXK/Ie BCETO, IOMOIHUTETbHBIX SKCIIEDUMEHTOB.
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Pe3ysbTaThl DKCIIEPUMEHTOB C OPYAUSIMH U3
0JIOBSIHUCTOH (7 %) OpOH3BI TTOKa3aIu, UTO MPHU
paboTe MO aJIeBPOIUTAM U IeCYaHUKAM KOHIIBI
CTEP’KHEBUIHBIX OPYIUH OBICTPO CMUHAJIUCH H,
B 11eJ10M, ObLIN Hed((PEKTUBHBI JIJI MMUKETAXKAa.
ITockonbky B Poccum mMmeeTcss 3HAUYMTETHHBIN
MacCHB HaCKaJIbHBIX N300paKeHUH, TOCTATOUHO
YBEPEHHO JAaTUPOBAHHBIX 3TIOX0H OPOH3HI, AajIb-
HelIllee HKCIEPUMEHTAJIbHOE TeCTUPOBAHUE
Pa3JIMYHBIX CIUJIABOB IIPEJICTABIISETCA HEeoOXO-
JIUMBIM HCCJIEZIOBAHUEM.

CylllecTBeHHbIE OTJIWYMA HaAOIIOAAIOTCS Ha
OpyUAX-yJApHUKAX MPU paboTe ¢ MOCPeTHUKOM
13 KaMHs Wik MeTasuia. HeoOXoiuMo OTMETHTH,
YTO YETKO YUTAIOTCS CJIe[bl CPabOTaHHOCTH (KOH-
IIEHTpalKsA BRIOOMH U TPYOBIX IapalvH) UCKIIIO-
YUTEJIPHO Ha TeX yAapHUKaX, KOTOPhIMU pabo-
T ¢ KaMEHHBIM TocpeaHukoM. IIpu pabote
C TIOCPETHUKAMHU W3 MeTajla WIN KaMeHHBIMU
TeCJaMU B POTOBBIX PYKOATSX MOJ0OHBIE CIIEBI
He 00pa3yIoTCcs.©

K cokaneHHIo, IpU HCCJIEJOBAHUHM IIETPO-
ru@OB MOUCKY OPYAUN-y/IaDHUKOB, B KAUECTBE
KOTOPBIX y/IOOHBI TQJIbKU OKDPYIJIOW WJIH, IIpes-
IIOUTHUTEJIbHEE, BBITAHYTOH (OPMBI, VIeJIeHO
HeJIOCTaTOYHO BHHUMAaHHU:A, B TO BpeMs KaK OHU
MOTJI OBl CJIY’KUTH JIOTIOJTHUTEJIBHBIM CBH/IE-
TEJIbCTBOM, JHArHOCTUPYIOIIUM HCIOJIb30BAHUE
opyAuMH U3 KaMHA WK MeTasuia. [lomasisromee
OOJIPIIMHCTBO IAMATHUKOB HACKaJIBHOIO HC-
KyCCTBa DPAacIIOJIO’KEHO BHe 0OeperoBoil JIMHUU C
TIEYHBIM IUISDKEM, W BBIABJISIEMbIE TaJbKU Ha
MECTOHAXOXK/IEHUAX HACKAJIBHBIX HN300pakeHuin
SIBJIAIOTCS IpeHAMEPEHHO IPUHECEHHBIMU.

V3yueHre TEXHUKU BBIIOJTHEHUSA IETPOTIJIH-
(oB Ha pa3IUYHBIX TOPHBIX MOPOJAX OPYAUAMU
M3 Da3HBIX MaTepUasoB IUIAHUDPYeTCA IPOJOJI-
J)KUTh B HAIlpaBJIEHUM pACIIMpDEHUs Kpyra Hc-
TOYHHKOB WM SKCIIEpUMEHTAJIbHBIX pabor. Ilpu-
BJIeUeHHEe HOBOM MHCTPYMEHTIBHOU 6a3bl OyZeT
CII0COOCTBOBATh COBEPIIEHCTBOBAHUIO IIPEJIJIO-
J)KEHHOH MEeTOIUKU.

KiroueBblie CJI0Ba: HACKAAbHOE UCKYCCIMB0, nempo2audvl, mpacono2us

SOME NOTES ON METHODOLOGICAL APPROACH TO ROCK ART TECHNOLOGY ANALYSES

Basing on the materials coming from Pegtymel rock art site at Chukotka and Shalabolino at the Middle
Yenisey river area the possibility to distinguish petroglyphs pecked by stone tools and images pecked by
metal one on sandstone and siltstone is under consideration. The guidelines for technological analyses of

petroglyphs are suggested.

19 Cm.: T'mps E. 10., [IaBinet E. I'. Tpacosioruueckoe wuccienoBa-
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