MOHUTOPUHI COCTOAHUSA
NaMATHUKOB U3 KaAaMHA U
MeTarsa B ropoacKkou
cpepe.



OcHOBHBIE 3TaNbl MaTEpPHAJOBEAUYECKOM IKCMEPTU3DI
MaTepHaJIOB MAMSITHUKA

‘/HaTypHoe o0OciemoBaHue 00bEKTa
DoTONOKYMEHTALIUA.

‘/KapTorpa(prOBaHHe (dbopM pa3pyllieHus MaTepuala.

‘/I/ICCJIe,Z[OBaHI/Ie npod Marepuaia v MPOAYKTOB €ro pa3pynuieHUs B
KOMILJIEKCOM MHCTPYMEHTAJIbHBIX METOJIOB.

‘/OueHKa MHTETPAIILHOIO COCTOSHHS 00BEKTA.

‘/Pa60Ta B apXMBax

‘/COBI[aHI/Ie U BeJicHuEe OaHKa JIAHHBIX MO COCTOSHUIO
MAaMATHUKOB KYJIBTYPHOI'O HACJIEIUA.



KAPTOI'PAODUPOBAHUE ®OPM

BBIBETPUBAHUA KAMHAA
Kappapckuiit Mpamop (mamsaTHuk A.A. KocukoBckomy)

VenoBable 0503HaYEHHA:

m ToTep:A MOMHPORKH H Onecka
[ omenymmame

B orpyOiietiie TIOBEPXHOCTH H3+33 BBIKDALIHBAHHS
1 VETYEeHHS H BNIaHHbL H3-30 BHKPAIIHBAHHS

[ \/_ | ooi00MHbIH CROTI HEH3BECTHOTO TP OHCKOKACHS

I sstpens
l:' aTMOC(pepHEIE IPSEEEbIE OLIOKEHIS

|I| OTCIIAMBAHHE THIICOBOH KODKH BMECTe ¢ MPAMOpOY

- TEPBHMHASA THIICOBAA KOpPKa
- BTOPHYHAT THITCORAR KOpka
F==] e




NpaHnT n3 duB. ChpMHKCLI HAa YHUBEPCUTETCKOU HabepexxHoM .

Tpeuunel

MacTHKOBKH

CTENE CTAPOH pecTas park



Cohunkc eocmounbslil.
Buo c ceeepa.




KBanmumeTrprueckas SKCITEPTU3A COCTOSHUA

IIAMATHHUKOB U3 PA3JINMYHBIX MATCPHAJIOB.
OCHOBbDIE OITPEAEJIEHNA

KBAJIMMETPUA — Hayka o
KONMMYEeCTBEHHOW OLIEHKEe KavyeCcTBa.

KBanumeTpuyeckaa akcnepTusa -
OLUEHKa UHTEerparnbHOro COCTOSHUS
(COXpaHHOCTN)OOBbEKTA OAHUM
4YMCIIOM

MO COBOKYMHOCTU NnokKasaTtenen.

KBamnmMmerpruyeckas 3KCrepTusa —
KBAJIMMETPHUS B NEHCTBUU



OCHOBHBIE COOTHOIIEHM KBaJIUMECTPHUHU

0<0Q<1 (1)
[TosHOE pa3pyuieHue NneanbHO€ COCTOSTHUE
A=1-Q (2)
A — CTEIEHb pa3pylieHus o0OBEeKTa Q — UHTCTPAJIBHOC COCTOAHUC oOBbeKTa

o-11¢ @)

=il

Q=2.4" (@)

(; — BeJIMYMHA I-TOTO MOKa3aTelisl, XapaKTePHU3YIOIIETO JTOKaJIbHOE COCTOSHHE 00BEKTa,;
N — 9HCTIO TIOKa3aTeseid, NCTIONIb3YeMBbIX MPH OIICHKE COCTOSIHHUS 00BEKTa;
@, — BECOMOCTH |-TOTO TOKa3aTelIsl.

O0<q, <I; (5)

2.4 = 6)




OcHOBHbIE 3Tarbl
KBANMMETPUYECKON 3KNepTU3bI
e Co3paHune pacyeTHbIX moaernen (Bblobop

nokKarnbHbIX MoKa3aTeneu u onpegenexHne
NX BECOB).

 OnpepeneHne 3Ha4YEHUN NOKaNbHbIX
nokasarenen Ons Ka)xaoro oobekTa.



OCHOBHBIE NPOBJIEMbI KBAJIUMETPUYECKOH
IJKCIIEPTU3bI

« BbiIOOp HeobOxoamMmoro Aans pacyeTta
KOHeYHOro KorimyecrtBa MnoKasaTteneu
N oueHKa UX MHPOPMaTUBHOCTM.

 BbiIOOp HeobOxoaumoro Aans
3KCNepTu3bl KOHEYHOro 4yucna
3KCNEepToOB U OLleHKa UX
KBanudunkauum.



MeToarka KBaJIMMETPHUIECKOM
3KCIEPTU3HI
COCTOSIHUS NAMATHUKOB KYJIBTYPHOI'O
HaCJICIUA B TOPOJACKOU CPELIE



()

MOZAEJIb UIsA OHEHKH COCTOAHUA
CKVJIBIITYPHBIX MAMATHHUKOB B I'OPOACKOU CPEJAE
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JleTajibHasi OIEHKA COCTOSTHMS MpamMopa mo

MOP(OJIOrHYeCKHM MOKa3aTeJ M
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Knaccupuxauusn dpopm
paspylIeHusl KAMHS B FOPOJACKO# cpene

[ lMoTepn kaMusA ][ MexannuecKue nonpmenu][ Hacnoenunn

4 Hzmenenne \BriGomnbl H CKOIBY
Otmeny- | peabeda NOB-TH| HeH3BECTHOIO
AlIMBA
muBanue B;lrcgn];l:en:e“) NMPOUCXOKACHHUA nec]lopuann @Snonorn'leckne}

{OmnannanneJ lI
OrpyGaenne conaTosa
/ Obpasonamme >\ NOBEPXHOCTH n:cl;ma;a :

TPEIIHHLI J[ I'paseebie

yr:ﬁ“;‘:,i {l"opnoi noponu}
(anuBeonnpnan Ve
CTPYKTYpa, [epBuunbie
OHOMMTTHHT, MepBuunoii xopxn u3
\MHWPGT) - NMPOAYKTOB METACOMATO3A
BMeCTe ¢ KaMHEM A
Bropuunsie

¥

NPOJAYKTOB METACOMATO3a

Bropuunoii kopku u3
BMECTe C KaMHeM




PacuyeTHasa mogenb AN OUEeHKU COCTOSAHUSA
MaTepuana 6poH30BOro naMmAaTHUKa

S YpoBeHb aerajamnsanuu 6 YpoBeHb JeTanu3anuu

Ilokazamens

1. Koppo3uonnas
IUIeHKA

2. Bbunojgornuecknun
HAJIeT

1. Hacioenust 3. I'psizeBbIE
arMoc(epHbIe

4. AHTPONIOreHHbIE

5. 3amuTHBINA CcJI0M

6. Hatéxkn

7. Hapyuienue (pakTypbl

2. Mexannueckue MMOBECPXHOCTH

MOBPEXKIACHUSA 8. BMATHHBI

9. Iloreps yacreu




COCTAB DKCIIEPTHOMU I'PYIIIIbI

A.I. byxaax - MUHEpPAaJIor

J1.1O. Baacos - OmoJ1oT

M.C. 3enenckas - Ououtor

A.A. 3os0TapeB - MUHEpAaJior

H.H. EdpemoBa - My3eliHbIM PA0OTHUK
B.M. Mapyrun - MHIKEHep

B.B. PoiTukoBa - My3elHbIil pa0OTHUK
C.I. TyuuHckuu - pecraBparop

O.B. ®pank-KameHenkass - kpucrajiaorpad
C.b. lHluropen - pecTraBparop

BecoBbie KO3 PUIHEHTHI Onpeae/IeHbI METOA0M PAHKUPOBAHUS .



CNocoObbl POPMUPOBAHUA
['PYIIbl SKCINEPTOB

o CocTaB rpynnbl He MEHAETCS B TeYeHne
AnnTenbHoro BpemeHn. MHeHnsa Bcex
YNEHOB rpynnbl CYUTAKOTCH
PaBHOLIEHHBLIMW.

e CocTaB rpynnbl NMOCTOAHHO
koppekTupyetcsa. OBbIMHO, UCKIOYalOTCS
T€ 3KCNEPTbI, YbM OLIEHKM OTNMNYAIOTCH OT
OLUEHOK DOOnbLUMHCTBA.



YACTHBIE KPUTEPU OUEHKW KAHECTBA
IKCIEPTA

UHTerpanbHble NoKa3aTesiv BbIYMMCNEeHHble AOnS
pa3NN4YHbIX YPOBHEN pacyYe€THOU MoAenun OOJDKHbI
ObITb ONIN3KMW.

UHTerpanbHble NoKa3aTesriv, BblYUCIIEHHbIe Mo
Mopdonorm4eckum u PyHKLUUOHANbHbLIM PacyYeTHbIM
MoAensaM, AOMKHbI ObITb ONIU3KW.

[NlokasaTenu, xapakTepusyruwme COXpaHHOCTb U
CTeneHb pa3pyLleHUss 00 beKkTa B CyMMe OO0JDKHbI
ObITb NPUONN3UTESNILHO PaBHbI eaUuHNLE .

BecoBble KO3dp(pUnLUMEeHTbI Ha CMEXHbIX YpaBHSAX
AeTann3unmn OOoMKHbl ObITb B3aMMOCBSaHbI.



OINPEJAEJEHUE 3HAUEHUHU JIOKAJBHBIX
MOKA3ATEJIEM ITPU BU3YAJIbHOM OBCJIEJOBAHUU
INHAMATHUKA

NHTEHCUBHOCTD NIPOSIBIICHUS
pa3IMYHbIX (DOPM pa3pylICHUS
KaMHs 110 MATHOAIBLHOM 1IKaJe:

D — OYE€Hb UHTEHCHUBHOE Pa3BUTHE
4 — UHTEHCUBHOE

3 — 3HAYUTEIIBbHOE

2 — He3HAUYUTEIILHOE

1 — ma"HBIW BUJ pa3pyLICHHUS OTCYTCTBYET

H.O. HGHHIKI/IHa

HpI/I BBICTABJICHUHU OLICHOK HAaAO0 YYUTBIBTb OTHOCHTCIIBHYIO INIOIAZb KOHKPCTHOI'O BHIA
pa3pymcHusa, a TaKxKC FJIY6I/IHy €TO0 IPOHUKHOBCHHA B TOJIIY KaMHS WJIH TOJIIWHY HACJIIOCHUA



n

o=]]g"

=1

3HaueHHud JIOKAJbHBIX ITOKa3areJie B
NATHOAJIBHON U KBAJIMMETPHUYECKOM IKAJIaXx.

Ulkana |[llokasatensb 3Ha4YeHUS

6a?'|::aﬂ A Q; 4 3 2 1
anmiers. | Aq 0.75 | 0.50 | %2 | 0
BATMETP. q 0.25 | 0.50 057 1.0




HpnMep OIIeHKI/I COCTOSIHUSI MpaMOpa Ha MAMATHUKE

Pesynerarel pacuera:
Q=0,71;
A=1-Q=0,29

. bepuyioBou
NokanbHbIN NOKa3aTenb COCTOAHUSA q;
BenunuuHa
Bua paspylueHus Aq g *
Ucx. Kesan.

OTwenywmBaHue 2 0,75 0,005
Orpy6neHue noBepxHOCTU 3 0,5 0,075
Yrny6neHua n BnaguHbl 2 0,75 0,09
:;;i(:;l(l-oll;(l;le:::nbl HEeU3BeCTHOro 4 0.25 0.003
OtcnanBaHue NepBUYHON KOPKU 2 0,75 0,1

OtcnanBaHue BTOPUYHOW KOPKU 1 1 0,11
MepBU4YHasa runcoBan KopkKa 2 0,75 0,09
BTtopuyHasa runcoBas Kopka 1 0,95 0,105
MpunbGLI 3 0,5 0,802
Bopopocnu 3 0,5 0,02
JNInwanHukn 2 0,75 0,02
Mxu 1 1 0,01
MomeT nTny 1 1 0,01
z«:'::;gileuzﬂble rpaseBble 4 0.25 0.04
AHTpONOreHHbIe 3arpA3HEeHUNA 1 1 0,002
TpewuHbl 3 0,5 0,15
Dedopmauyun 1 1 0,15




IIPUMEPDI IIPUMEHEHW A




Ouenka 3¢p(peKTUBHOCTH peCcTaBPAllMOHHBIX PadoT HA
namMsaTHUKe «CPUHKCBD)

A = IV
08 )
%, .II[
S
) 45 hh
===l
s,
0,4
S
BEH_
IB** ™

LRSI el S 1
8!

# BocCTOYHBIH CIHHKC
# ZamagHeOl cpHHKC

BocTounbiii cpunke (B+) A =21%
3anaaubiii chunke (3+) A =26%

¢ deKT pecTaBpalMOHHLIX padoT. Uepnast BocTtounslii cpunke (B*) A =9 %

1M0J10ca —TJIEHKA U3 IPSI3U U OMOJIOTHYeCKUX 3amagnblii cpuake (37) A=12 %
OTJIO}KE€HM i, OCTaBJIEeHHAasI 1JIsl CDABHEHU.



Il1anHupoBaHUe KOHCEPBALIMOHHBIX M PeCTABPAllMOHHBIX padoT

Cocrosinue kapOoonaTubix mopoxa B 200 namaTaukax HexkpomnoJus XVIII B.
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HACTOTa BCTpEY A eI TH, O
TRCTOTA BCTP e Iae™M OCTH, %0

—

0,15 0,30 0,45 0,15 0,30 0,45
AQ, oTH. ¢,
AL}, OTH. ¢]1.

MPAMOP MN3BECTHIJSIK

A0 =0 (upeaabHOE COCTOSIHHE)

A0 =1 (mosHoe pa3pyuieHue)



I/I3yquHe MMpoHEcCCOB BhIBCTPUBAHUA KaMHH
Mpamop (n=189) H3BecTHsIK (N=93)
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HACTOTA BCTPEYACM OCTH, 00

1 3 5 7 11 13 15 17

YACTOTA BCTpedaeMocTH, Yo
2
L]
k1
|

$opmMa BEBIEETPHE aHHA

1 - oTwenywuBaHue 10 — rpubGblI

2 — orpybneHue noBepxXHOCTH 11 — Bogopocnu

3 — yrny6neHua n BnaguHbl 12 — nUWanHUKKn

4 — BbIOOUHbI U CKONbl HEU3BECTHOIO NPOUCXOXKACHUSA 13 — mxu

5 — oTcnavBaHue ropHoOu nopoabl 14 — nomeT NTULY

6 — oTcnavBaHue NepBUYHON MMNCOBOWN KOPKU BMECTe C rOpHOM 15 — aTtmocdepHble rpsizeBble
nopoaoun OTNOXeHUs

7 — oTcnavBaHue BTOPUYHOW rMNCOBOW KOPKU BMeCTe C rOpHOM 16 — aHTpoOMnoOreHHble 3arpA3HeHUs
nopoaou

8 - nepBUYHasa rMncoBan Kopka 17 — TpelwuHsbI

9 — BTOpPMUYHAA rMNCoBan Kopka 18 — pechopmauun



Oco0eHHOCTH BbIBETPUBAHUS Pa3JIMYHbIX MPaAaMOpPOB
KaJabnuToBbIi MEJIKO-, CPEeAHE3ePHUCTHIH
onHopoaubiid (Kappapckuii)

KaabuuToBblii KPYNHO3EPHUCTBIN
OTHOPOAHBIN (YpaJibCKMil)

HACTOTA BCTP¢HAe¢M OCTH, 0o

1 0 <
a0 1
B0 1
Ik
Bl 1
a0
4 1
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P opMEI BEBIE & TPHE aHIA
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3 P opMEI BEIBe TPHE AHHA
1 - oTwenywmBaHue 10 — rpubGblI

2 — orpy6neHue nNoBepxXHOCTH

11 — Bogopocnu

J10J1IOMUTH3MPOBAHHBIA PA3HO3EPHUCTBIHM,

HeonHOpoaHbIH (Pyckeanbckmii)

3 — yrnybneHusa v BnaguHbil

12 — nUWwanHuKn

4 — BbIOOMUHbBbI N CKOJbl HEU3BECTHOrO
npoucxoxageHus

13 — mxu

5 — oTcnaMBaHue ropHou nopoabl

14 — nomeT nTHY

6 — oTcnauBaHue NepBUYHON MMNCOBON
KOPKW BMeCTe C ropHOM nopoaoun

15 — aTtmocdepHble
rpsiseBble OTIOXKEHUA

7 — oTcnavBaHue BTOPUYHOWN NMNCOBOMN
KOPKW BMeCTe C ropHOM nopoaoun

16 — aHTpoOnoOreHHble
3arpAsHeHus

8- nepBuUYyHaa runcoBas KOpkKa

17 — TpewmHbI

9— BTOPpU4YHaA runcoBas KOpkKa

18 — pedopmauuu
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D opnEI BBIE e TPHE aHITA
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J/IlnHaMuKa u3BMEHEHUH COCTOSHUM
NaAaMATHUKOB BO BpeMeHH

OT1aejbHBIN 00LEKT

a

AQ
0.8
[
0.6 5
S8
O -~
4 Sl & F
0.4 < SPCE L
q.. '”i? '.'.. 1"
é‘ ..‘. L
L" & l
0.2 b ol
0

0 20 40 60 80 7. roasl

Bunen a3¢¢pexr
pecTaBpalMOHHbIX
paodor.

CoBOKYIIHOCTH 00bEKTOB, HAXOAAUXCH
B pa3jIMYHbIX yciaoBusXx (A, b, B)

AQ

0 20 40 60 80 7, ronui



PbIHOYHAA CTPATEINA

PacueT nmnarexei 3a paOOThI B 3aBUCUMOCTH
OT UX KAa4E€CTBA

BBeneHue (Ha 4OroBOpHbLIX YCIIOBUSIX) B

dopmyny nnarexen Z=KZO NnonpaBoO4YHOro
koadpcpmuymeHTa

K=K(Q)

( 2 — CyMMa BbINnaT npu oOKOH4YaTeNbHOM
pacyerTe;

2 ,— NepBOHavanbHO 3anfiaHnpoBaHHas
CymMma).



KBajiuMeTpuueckas IKCepTusa
MAaMATHUKOB KYJbTYPHOI0 HACJIEAUS
MO03BOJIAET:

1. U3y4aTh 3aKOHOMEPHOCTH M AMHAMMKY MX pa3pylleHusl.
2. Ha HayuyHo#i 00beKTHBHOM OCHOBE IJIAHUPOBATDH
NMPOBEJACHNE HA HUX MEPONPUATHN NMPOPHIAKTHIECKOTIO
XapaKkTepa U pecTaBpallMOHHbLIX padoT.
3. OneHuBarb 3QPEeKTUBHOCTH NPOPUIAKTHUYCCKUX
U pecTaBpalMOHHBIX Pa0oT.
4. O0beKTHBHO PACCYUTHIBATH IJIATEKH 32 3TH PadoOThI
B 3aBHUCHMOCTH OT MX KayecTBa.



KoMiuiekc j1adopaTopHbIX METOAOB JJI MCCJIeI0BaAHME P00
KAMEHHOI'0 MaTepuaJjia U NPOAYKTOB €ro paspyuieHus

buHoOKynsipHasi u nonsipu3layuUoHHas!

MUKPOCKOMNuUsi
3agaun:

Onucanue nopoaskl;
OnpenesieHue ee MUHEPAJIbHOIO COCTABA

AHaan3 IMPOUCXOKIACHUA KAMCHHOI'0O MaTepuaJjia.

JIluarHocTuka mpoucxoKIeHUss MpaMopa mo mJingam

T o ST gy e PR Tt 5 L ST

s T Buona f %
| nonocuaman |4 '
mexcmypa,
BbIMAHYMbLE
3epHa
amguoona,
CRAUHOCHb NO
pPomo03Iopy

Cepblil MEJIKO-, CPeAHEe3ePHUCTBIN, aMPUO0JI-copep KA MPAMOP
C namamnuka E.A. Pymmens H3 Pyckeanbckozo mecmopoxcoenusn



PeHTreHocnekTparnbHbI MUKPO3OHAOBLIU

adHaJ1Un3
3agaum:

OnpenejieHue XUMHYECKHX COCTaBa KaMHS M TPOAYKTOB
pa3pyuieHus, pacuer (popmMyJ MUHEPAJIOB;

BuisiBi1eHUE 3€PECH JONMOJHUTECJIbHBIX MUHCPAJbHbBIX (1)33

1200 4
1000 — & — \
800
-+ S/Ca
a0 - §fCa
-+ A/Ca
40 \ - Fe/Ca
200 \__ M -
.\. —& N
0 T T T T ll,lm
2 & 32 3 440 531

N3MeHeHne XUMUYECKOTO COCTABA KOPKH B
HaNpaBJeHNH OT MOBEPXHOCTH MOHYMEHTA
K MAaTePUMHCKOU I'OPHOM mopoae

3epHa NpuUMeCHBIX MUHEPAJIbHBIX
¢a3 B Mmpamope u3 Kapeauu

€ro



CkaHupyowana aneKkTpoHHas

MUKPOCKONMUA
3aaaun:

BBISIBJICHHE HayaJIbHBIX CTaJMU  Pa3pylIeHUsS KaMEHHBIX
MaTepualioB,;

U3YUYEHUE  CTPYKTYPBhl  IMOBEPXHOCTHBIX  AHTPOIIOTEHHBIX
OTJIOJKCHHUI, B TOM YHCJIC OMOILICHOK.

SEMMAG 200 ks DET: SE Detectar
HY: 150 kY DATE: 02/27/04 20 um Wega @Tescan
Cam3can MV2300D SEM

LEE S Sl o §
K e " Z

SEM MAG: 1.31 ke DET: SE Detector | NS—r—
HY: 15.0 kY DATE: 02/27/04 50 pm

—
Yega BTescan
CamScan MV2300D SEM

Mukpoonoe cooouecmeo Kpucmannwet 2unca




PEHTTEHO®A30BbIA AHANTU3

3amaua:

JIMarHoCTHKA MUHEPAJIBHOI0 COCTABA KAMEHHOT0 MaTepuaJia, NPOAyKTOB €ro
pa3pyllieHHsl M1 MaTepuaJioB, MOSIBUBIIMXCA HA MOBEPXHOCTH MAMSTHHKA B
pe3yJjbTare IMNpeAmecTBYIONIMX PEeCTABPALMOHHBIX M KOHCEPBAIIMOHHBIX

paodor.
i 3 - Calcite
1 - Calcite j
- I - Dolomite
e - Quartz
[—1- Talc
| I - Amphibole
| - Chilorite
.’II / J i 2 -
L ‘i o
Cuke : .
= - Calcite Jluaznocmuka OCHOGHBIX MUNOE KAPOOHAMHBLX
= Quartz nopoo na namamuuxax Cankm-Ilemepoypza:
a— Hmanvanckuu u Ypanockuii mpamopa,
| ' b _ P 9
ﬁ ' YCKeAbCKUU MpPamop,
I [\ o v
PO, o W W SV Ve B PN C — Tueouiickuii mpamop, Ilymunoeckuii u
[ A L d Y,

Gl Ilyoocmckuii uzeecmuaku.

CorniacoBaHHOCTH Pe3yJIbTATOB PEHTreH0(a30Boro u neTporpaguueckoro aHaAJIu30B SIBJIsSIETCS
HaJIe;KHOM rapaHTHel UX JOCTOBEPHOCTH M MO3BOJIsIET BHISIBJISTH OIIMOKU 000UX METO/I0B



3amaua;

KoMmmiieke 0MOJOrmuyecKux MeToao0B

Onpenenende BHAOBOIO COCTaBa MHUKPOOPraHU3MOB (TpuOOB,
BOJOPOCJECH, JUIIAMHUKOB M MXOB) Ha ITIOBEPXHOCTHM KaMEHHOIO
cyocTpara.

MeToa 0TIIEYATKOB €
MOBEPXHOCTH HA
NUTATEJbHYIO Cpexy
(HemoBpeKIAIOLIHIA)

N3o0asauusa u
KYJbTUBUPOBAHUE
HA UCKYCCTBEHHBIX

IATATCJIBHBIX CPpEaax

N

h

MeToanbl
KOJIN4eCTBEHHOI'0
'yeTa MUKPOOPIraHU3MOB
HA KAMEHHCTOM

cyocTpare

AHanu3
COepKaAHUS CIIOP
B BO31YILIIHOU cpeje
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