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3ACTOCYBAHHS MIKPOCKOIIIYHOI'O METOAY AJIAA OIIIHKA
JOBI'OBIYHOCTI OBJIMIIIOBAJIBHUX BUPOBIB 3 ITPUPO/IHBOI'O
KAMEHIO B 3AJIEXKHOCTI BIJI TEXHOJIOI'II BUJOBYTKY
CUPOBHHHA

PosrisinaeTsest 3acToCyBaHHS MIKPOCKOIIIYHOTO METOJY JUIsl OLIIHKM JIOBFOBIYHOCT1 OOJIHIIIOBA-
JBHUX BUPOOIB 3 MPUPOJHHOTO KAMEHIO B 3aJIEKHOCTI BiJl TEXHOJIOT1H BUIOOYTKY CUPOBHHH.

PaccmarpuBaercst mpuMeHEHHE MUKPOCKOIIMYECKOTO METO A JJIsl OI[CHKH J0JITOBEYHOCTH OOJIH-
IIOBOYHBIX U3/ICITUI U3 MIPUPOTHOTO KaMHS B 3aBHCUMOCTH OT TEXHOJIOTHIA JTOOBIYU CHIPHSL.

The application of the microscopic method for the estimation of life facing products made of
natural stone, depending on the technology of production of raw materials.

Beryn. HaiiBimominni crapogaBHi COpyIu 13 TpaHITy, MapMypy abo BaIlHSIKY
30eperiucs 0 HAIMX JHIB, TIEPEKUBIIH U €MOXU. AJle TaKUX CIIOPYJ Hebarato i
“BIDKMJIM BOHU 3aBJSIKM TOCTIMHIN TypOOTI PO HUX BYEHUX-pecTaBpaTopiB. Bike B
JTaBHUHY OYMIBEJIBLHUKHM 3HAJH, 110 KaM'SHI CIOPYAM MOTPEOYIOTh 3aXUCTy. 3044l
CraponaBupoi ['perii 1 PuMy akTuBHO BUKOpUCTOBYBaIH (papOyBaHHS sIK 3aci0 3axu-
cty. B XVI cToniTTi 3 Takor METOI0 3aCTOCOBYBAJIM BallHSAHY MOOLIKY.

B3arani JOBroBiUHICTh NPUPOJAHMX KaM'THUX MaTepialliB 3aJeXKHUTh Bl KOM-
TieKcy (pi3MYHUX, MEXaHIYHUX 1 XIMIYHUX BJIACTUBOCTEH TipChbKOi1 MOPOIU - 1i MOpH-
CTOCTI, BOJIOTIOTJIMHAHHS, MOPO30CTIMKOCT1, MIITHOCTI, XIMIYHOI CTIMKOCTI.

Ha 1oBroBivHICTh MPUPOJHOTO KAMEHIO BIUIMBAIOTH KIIMAaTU4YHI, MEXaHIYHI,
XiMiyHl Ta OlojoriuHi Qakropu. HeratuBHuil BIUIMB KIIMaTHYHUX  (PakTo-
piB OOYMOBJICHUN 3BOJIOKEHHSIM aTMOC(EpHUMHU OmnajaMu, MIrpaii€o 1 BUIIAPOBY-
BaHHSM BOJIOTH, PI3KUMHU KOJIMBaHHSAMU Temneparypu. [Ipouecu xkopo3sii nmporpecy-
I0Th, SIKIIO KaM'SHUM MaTepiall MICTUTh HEe aTtMoc(epocCTiiiki MiHEepaiu, Ma€ MiiBU-
HIEHY MOPUCTICTh 1 IOPCTKY MOBEPXHIO.

Hins gocaixxkeHnb: OIIHKA BIUIMBY TPIIIMHYBATOCTI Ta TMIMOWMHU TPINIMH Ha
JOBTOBIYHOCT1 OOJIMIIIOBAILHUX BUPOOIB 3 IPUPOJIHBOTO KAMEHIO.

Buxiaax ocHOBHOro martepiajy aocaigxeHb. MIKpOCKOIIYHI METOIU JTOCHI-
JDKEHHSI - CIOCOOM BUBYEHHS Pi3HUX 00'€KTIB 3a JI0MOMOTr0I0 MiKpockomna. Y 0ioiorii
Ta MEJMIIMHI LI METOJIM J03BOJISIOTh BUBYATH OYJOBY MIKPOCKOIIIYHUX O0'€KTIB, pO-
3MIpHU SKHUX JIeKaTh 32 MEXKaMH PO3AUIBHOI 3[aTHOCTI OKa JIoAUHU. OCHOBY MIKpOC-
KOIIYHOTO METOJly CTAaHOBUTH CBITJIOBA Ta €JIEKTPOHHA MIKPOCKOIIS. Y MpaKTHUYHIN
Ta HAYKOBIM MISTIBHOCTI JIIKapl pI3HUX CHELIaTbHOCTEH - BIPYCOJIOTH, MIKPOOI0JIOTH,
LUTOJIOTH, MOP(OJIOTH, FTEMATOJIOTH Ta 1HINI KpiM 3BUYAWHOI CBITIOBOT MIKPOCKOII]
BUKOPUCTOBYIOTh (Da30BO-KOHTPACTHY, 1HTEPPEPEHIiitHY, TIOMIHECIIEHTHY, MOISIpH-
3alliiiHy, CTEepEeOCKONIYHY, yIbTpadioiaeToBy, iH(pauepBOHYy MiKpockomito. B ocHOBI
IIUX METOJIB JIeKaTh PI3HI BJIACTUBOCTI cBiTia. [Ipu enekTpoHHIM MIKpOCKOIii 30-
OpakeHHs1 00'€KTIB AOCTIIHPKEHHS! BUHUKAE 32 PAXYHOK CIIPSIMOBAHOIO TIOTOKY €JIEKT-
poHiB. /{15 CBITIOBOT MIKPOCKOIII Ta 3aCHOBaHUX Ha Hil IHIIUX MIKPOCKOMIYHUX
METO/IIB JOCJIIJPKEHHSI BU3HAYAJIbHE 3HAYEHHS KPIM PO3UIHHOI 3[aTHOCTI MIKPOCKO-
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1a Ma€ XapakTep 1 CIPSIMOBAHICTh CBITIIOBOT'O MPOMEHSI, @ TAKOXK OCOOJIMBOCTI JJOCITi-
JKYBAHOTO 00'€KTa, SIKMM MOe OyTH MPO30PHUM 1 HEMPO30pUM. 3aJIe’KHO Bija Biac-
TUBOCTEM 00'ekTa 3MIHIOIOTHCS (hi3UYHI BJIACTUBOCTI CBITIIA - HOTO KOJIp 1 SCKpa-
BICTh, MOB'SI3aH1 3 JIOBXKUHOKO 1 aMIUTITYI0I0 XBUJI1, (aza, IIIONIUHY 1 HAMIPSM TOIIH-
peHHs xBwil. Ha BUKOpHCTaHHI ITUX BIACTHUBOCTEH CBIT/IA 1 OYAYIOTHCA Pi3HI MIKPOC-
KOMNIYH1 METOIN AOCHIIKEHHS.

B namiii po6oTi Mu cimpaeMocs Ha aochiimxeHHs B.A. AnekcaHapoBa, akaje-
MiKa 1HCTUTYTY HanaTBepaux matepianiB iMeHi B.H. Bakyns, sikuii BUKOpHUCTOBYBaB
MIKPOCKOTIIYHUN METOJ1 JUIsl BUBUEHHSI pOOO0UYO0i MOBEPXHI aJIMa3HO-a0pa3uBHOTO 1H-
cTpyMmeHTa. /[0 OCHOBHUX MapaMeTpiB, sIKi XapaKTepu3yloTh poOOUYy MOBEPXHIO 1H-
CTpYMEHTa, BITHOCUTHCS (popMa, reoMeTpisi 1 poOOUNid CTaH 3€peH, PO3MOIUICHHS 3€-
pEH 1 BiJICTaHh MK HUMHU B 00’ €M1 aJIMa3HOTO IIapy 1 Ha MOBEPXHI POOOUHNX €IeMEH-
TiB, PO3MOAUT 3€pEH MO BUCTYMaHHIO HaJ piBHEM 3B’ s3ku. s nporo B.A. AnekcaH-
JPOB BHKOPHUCTOBYBaB MiKpocKkon moisipuzamiiauit MIH-8 sxuii 300paxenuii Ha
puc.l, aKui TpU3HAYCHUM JJIs1 JOCIIIKEHHS MPO30PHUX IpernapariB B (3BUYAHHOMY
a00 MOJISIPU30BAHOMY) CBITJI1 B KOHOCKOTITYECKOM 1 OPTOCKOIIYECKOM X011 TPOMEHIB.

Puc. 1. 3o00paxxennst mikpockorna MIH-8

Mikpockon MOe 3aCTOCOBYBATHCS sl PI3HUX POOIT y rany3i MiHEepaJorii,
nerporpadii, Mineparpadii, a TakoX y Tayry3i 61oJ0rii Ta XiMii. Mikpockon CHiIbHO 3
ocBiTroBadeM OI-12 moske OyTH 3aCTOCOBAHMM JJIs1 TOCIIIKEHHS HEMPO30pUX 00'e-
KTIB y BIIOMTOMY CBITJII (K B TOJISIPU30BAaHOMY, Tak 1 3BU4aiiHOMY). 3 Mikpo (oTo-
Hacazkor tunny M®OH mikpockon 3abe3nedye MOAKIUBICTh poTorpadyBaHHsS JOCIHI-
TKyBaHUX 00'ekTiB. KpiM TOro, KOHCTPYKIIiS MIKPOCKOTIA JI03BOJISIE BECTH POOOTY 31
cronukoM DeopoBa, MPUCTPOEM JIJISI CIOCTEPEIKEHHST METOIOM (ha30BUX KOHTPACTIB
K® -1 1 konnencopom temuoro mnojis Ol- 13.

B Hamux AoCHiPKEHHSX 3aCTOCOBYBABCS MIKPOCKOMIYHUN METOJ 3 METOIO
OI[IHKHA TPIIIMHYBATOCTI MPUPOJHIX KaMeHiB. [[1s 1poro Oyyio BUKOPUCTAHO CTECH],
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AKUW ckiagaeTbesi 3 Mikpockona Jlomo Meram P-1 3 CCD Bineokameporo Digital
KOCOM npu 361nbmenHi 06'extuiB B 175, 360 1 900 pazis (puc.2).

Puc. 2. 300paxxeHHsI CTeHAY

Takox Hama po0oTa moJiArajga y BHUSBICHHI BIJICOTKOBOTO CKJaay TPIIIUH B
3pa3kax, ki Oynu H00yTI PI3HUMHU CIIOCOOAMHU: 3a JIONMIOMOTOIO0 3pUBY Ta KAHATHOTO
pizanHs. Ha 3paskax Oyna oOpaHa mioma 2x2 ¢M, 3a IOMOMOTOI0 MIKPOCKOIIa BUSIB-
JIeHH1 BC1 TpimuHU. Jlami MU 3HaXOAWIM TUIONTY TPIMIMH, IJIs [IbOTO MU BUKOPUCTO-
BYBaJIM YHIKQJIbHHUM Ta KOIITOBHUN CYYaCHUM CKaHYIOUHMH €JIEKTPOHHUM MIKPOCKOI
ZEISS EVO 50XVP BupoOuunrsa ¢ipmu ZEISS, ykoMILIEKTOBAaHOTO €HEProAKCIIe-
pCIiHMM  aHai3aTOpoM peHTreHiBchkux crekTpiB INCA450 3  gerekropom
INCAPentaFETx3 Ta cucremoro HKL CHANNEL-5 mist nudpaxiiii BIZOUTHX eeK-
TpoHiB BUpoOHuUITBa pipmu OXFORD (puc. 3).

Puc. 3. 3o00paxenns mikpockomna ZEISS EVO 50X VP

YcTaTKyBaHHS MpU3HAYCHE U1 BU3HAUCHHS JIOKAIBHOTO Ta CEPEIHBOTO SKic-
HOTO Ta KUIbKICHOTO CKJIaJy HEOpTraHIYHMX 3pa3KiB, a TAKOX JJIsi OTPUMaHHS 1 00po-
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Oxu 300pakeHsb npu 30uTbIeHH] 10 300000 pasiB mupokoro kiacy o0'ekTiB: dapma-
LIEBTHYHHUX, TEKCTHILHUX, MEIUYHUX, O10JIOTTUYHHX Ta 1H.

OCHOBHI TEXHIYH1 XapaKTEPUCTUKHU PACTPOBOTO €JICKTPOHHOTO MIKPOCKOITY

ZEISS EVO 50XVP
ITpocTopoBa pozainbHa 3aaTHICT npu 30 kB: katon LaB6 2 um;
katoqn W 3 HM;
[Tpuckoproroua Hampyra Jiamna3oH: 0.2 —30 xB;
CtpyM 30HIY Jliarna3oH: 1 pA—3 mA;
CTaOUIBHICTh €JIEKTPOHHOTO MyYKa Kparia 0.2 %/4.

36inbmenHs Big S 1o 1 000 000X, HEmEepepBHO 3MIHIOETHCS Y PEKUMaAX rpyoo-
r'0 Ta TOYHOTO PETyTIOBaHHS

3a gomomMoroto Mikpockorna JJomo Meram P-1 Bu3HauaeMo ruOUHY TPILIUHU B
3QJIKHOCTI1 Bijl TEXHOJIOT1T BUIOOYTKY CHUPOBUHH: TP 3pUBiI BoHA gocsiraeThes 900
MKM, a TIpu KaHaTHOMY pi3aHH1 MakcuMyM 300 mxMm, e 100 mxm nopiBHIOE 0,1 MM.

B Ta6nuini HaBeaeHO 300pakeHHS TITMOWHU TPIIIUHYU TIPU PI3HUX CIIOCOOaX BHU-
n00yBaHHS.

Taomug
I'muOuna TpIlKUH B 3aJI€KHOCTI Bl cIoco0y BU00yBaHHS
PonoBuiie Crnioci0 BumoOyBaHHS 3 3aCTO- Crnoci0 BumoOyBaHHS 3 3a-
CYBaHHSIM KaHATHOT'O PO3ITHITY CTOCYBaHHSIM BUOYXY

KanyctaHceke

900 mxm (0,9 Mm)

Kpyrniceke

M

150 mxn (0,15 Mm)

~700 i (0,7 Mu)
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BucHoBku. 32 OTpUMaHUMU JAHUMU MOXEMO 3pOOUTH BUCHOBOK, 110 TIMOMHA
TPIIIMH MpH crioco01 BU0OYBaHHS 3 3aCTOCYBaHHAM BHOyXy B 10 pa3iB Ounblie, 110
3HAYHO BIUIMBAE HA JIOBIOBIYHICTH Ta BapTICTh OOPOOKM OOJUIIOBAIBLHUX BUPOOIB 3
MPUPOAHBOTO KAMEHIO.

BupoOu 3 ripcbkux mopija BiIHOCATH 1O TOBMOBIYHUX OYJ1IBEIbBHUX MaTepiayiax.
VY mporeci ekcrtyaTallii kam'ssHi MaTepialiu, K 1 BC1 1HIII, MiJal0ThCs BIUIUBAM Ha-
BKOJIMIIIHBOTO CEPEOBUINA, 110 HEMUHYUYE BeJle 10 iX pyhHyBaHHs. Lleit nporec Ha-
3MBalOTh BHUBITPIOBaHHSIM. BIIJIMB BOJM - OCHOBHA NMpUYUHA PYWHYBAaHHS KaMEHIO.
Jlyxe npiOH1 1 HETIOMITHI TPIIIMHU B KaMEH1, MOKJIMBO YTBOPUJIMCS B Ipolieci o0po-
OKH, CTalOTh MOYATKOM MOJANBIIOr0 pyWHYBaHHS. ATMOcCGEpH1 omaau, MWl 1 rasu,
3BOJIO’KEHHSI 1 BUCUXaHHS, MEepenagu TeMIIepaTyp - BCe 1€ CKOPOUYE TEPMIH CIIyKOu
KaM'sSTHUX MaTepiajiB 1 MOTIpIIYeE X JEKOPaTUBHI SKOCTI. 3aXMCHI 3aX0/I, TPUIHATI B
NOTPIOHUH Yac, MiIBUILYIOTh TEPMIH CIYKOU KaM'SsHUX MPUPOJIHUX MaTepiaiis, 30e-
pirarouu npu UbOMY iX KOJIp 1 I€KOPATUBHI SIKOCTI Ha TPUBAJIUM yac. 3aXUCHI 3aX0H
BUOUPAIOTHCS BUXOMASYM 3 OCOOJMBOCTEH KaMEHIO Ta YMOB MOro poOOTH. 3axojau
1010 3aXUCTY KaM'THUX MaTepialiB B KOHCTPYKIIAX OYy/iBEJb 1 COPYI MOXHA MOJi-
JUTH Ha Bl TPYNU: KOHCTPYKTUBHI Ta XiMiuHi. KOHCTpYKTHBHI 3aX0/I1 3aXUIIAIOTh
KaMiHb B1JI CUJIBHOTO 3BOJIOKEHHS XOPOIIMM CTOKOM BOJIU, IPOBITPIOIOTH, BUKOPHC-
TOBYIOTh TJIAJK1 MOBEPXHI, IO BUKJIIOYAIOTh CKYMYEHHS JOMIOBUX 1 CHIFOBUX BOJ,
HEOoOX1/IHa HaJaiiiHa repMeTu3allis mBiB. XIMIYHI 3aX01 BKJIIOUYAIOTh B ceOe mpoco-
YEeHHS MMOPUCTOr0 KaMEHIO CIEeliaJbHUMU CKJIaJaMH, SIK1 YIIUIbHIOIOTh MOBEPXHIO 1
3ano0iratoTh ii pyiiHyBaHHS BiJl MPOHUKHEHHs Boyioru. diroatipoBaHHs - MPOCOUY-
BaHHS BEPXHBOT'O IIapy MOPUCTUX KAMEHIB PO3UYMHAMHU COJIEH KPEeMHIA(TOPUCTUM -
BOJIHEBO1 KUCJIOTH. [7es JaHoTO METOy BUHUKIA y pociiicbkoro BueHoro [I.I. Men-
JieneeBa, crocoOu 3actocyBaHHs po3poouB H.A. benentoO6chkuid.
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