ISSN 2079-1410

MIHICTEPCTBO ®IHAHCIB YKPAIHA
OEPXXABHWW FEMOSOTYHUW LIEHTP YKPAIHU

ROWTOBRHE TA JEKOPATUBHE

IIIW]HH}F

www.gems.org.ua Ne 2 76) depBeHb 2014

Y Homepi:

Oco6nu1BOCTi BUBITPIOBAHHS
BUPOOIB 3 1EKOPATUBHOTO 0y martepi
KaMiHHS Y NiBHIYHIR, Tag3axinHinF s = = fBupc ' ameHto >> 12
yacTUHax YKpainne>>'8 TG T e, e, & 2 W

p I e

['emonorivHibxapakTePNCTNKM

MapMyp130BaHNXEBAMHSAKIB
Kpumy >> 22



MIHICTEPCTBO ®IHAHCIB YKPAITHWN

OEPXABHUW TEMONOTIYHUWN UEHTP YKPAIHW

ROWTOBHE TA JEKOPATUBHE

3acHoBHUK — [ep>xaBHuii
remMonoriYHui ueHTp Ykpainn

PepakuiiHa Konerisi:
leneta O.J1.

(ronoBHWA pepakTop, K.r.H.)
Beniverko O.M.

(3acT. ronoBHoOro pegakTopa, K.r.H.)
Bapanos M. M. (A.r.H.)
Benesues P.4. (a.r-M.H.)
€stexoB B.J. (A.r-M.H.)
Muxaiinos B.A. (f.r.-M.H.)
MasmwmH B.l. (A.r.-M.H.)
MnatoHoB O.M. (g.r.-M.H.)
TapawaH A.M. (a.r-M.H.)
Jncerko O.10. (K.T.H.)
Benesues O.P. (k.r.H.)
TatapiHues B.l. (K.r.-mM.H.)

Pepakuis:

Makctota O.B. (nitepatypHuii pepakTop)
MaHoxiH O.I'. (TexHi4He 3abe3neyeHHsl)
MaroxiHa J1.B. (au3aitH i BepcTka)
Hogikoea A.O. (a13aitH i BepcTka)

CBifouTBO NPO AepXaBHY peecTpauito
[IpyKOBaHOro 3acoby mMacoBoi iHdopmaLlii:
cepist KB Ne 1587 sin 27.07.1995

BupaseLib Ta BUroToBMNIOBaY:
[lep>xaBHuiA remonoriqHuA LeHTp YkpaiHm

(aruy)

Appeca pepakujii, BuaaBus Ta
BUFOTOBJOBaYa:

[lepxaBHuiA remonoriyHuii LeHTp YkpaiHu

Byn. OerTspiecbka, 38—44

M. Kuis, 04119

Ten.: +380 (44) 492-93-28
Ten./cpakc: +380 (44) 492-93-27
E-mail: olgel@gems.org.ua

CeigouTBo cy6'eKTa BUAABHMYOI CNpaBu:
cepis K Ne 1010 Big 09.08.2002

MignucaHo po ppyky 22.07.2014
3a pekomeHpaLjeio
HaykoBo-TexHiuHoi pagn ALY

®opmar 60%84/8. Ym. fpyk. apk. 5,58.
Tupax 35 np.

Manip odceTHuiA, ApyK LMKDPOBKIA.
LliHa 30 rpH 00 kon.

Ha nepuwuiit CTOpIHUI 06KNaanHKK:
PopoxpoauT.
(http://www.mineralog.ru/

MepenpykyBaHHA MaTepianis XypHany MoXivee

nvLwe 3 [03BONY pefakLii.
[fymka penakuii Moxe He 36iraTucs 3 JyMKOKO
asTopa.

© KoluTtoBHe Ta fekopaTveHe KaMiHHs, 2014

KAMIHKS

HAYKOBO-MPAKTUYUIA XYPHAN

BuxoguTb 4 pasun Ha pik
3acHoBaHWi y BepecHi 1995 poky

3MICT Ne 2 (76)

yepseHb 2014

BIO PEJAKLI. 3

OOCNIIXEHHA | POSPOBKN
Mernoscbkuii B. JOCTIIXEHHS TPYOOMICTKOCTi BUrOTOBMEHHS BUPOGIB 3 KAMEHIO. YaCTUHA 4......c.covvveevriicicircns 4

leneta O., CeprieHko 1., KidHses A., Fopo6ummn O., JTawok B., TkaneHko A. OCo6MMBOCTI BUBITPIOBAHHSA BUPOGIB

3 [EKOpPaTMBHOrO KaMiHHS Y MiBHIYHIN Ta 3aXiBHIA YACTUHAX YKPATHM........coviericrriieiciniieitiseieesse e 8
Mernoscbkuii B. BusHa4eHHs MaTepianoeMHOCTi BUPOBIB 3 KAMEHID. HACTUHA T.......c.ocuveciriirieirienese s 12

Jincenko O., MaHoxiH O., ManoxiHa J1., Makciota O. CTBOpPEHHs CUCTEMW AMCTaHUiMHOrO HaByaHHs B ArLY.

HACTUHA Tttt ettt et b bbb s s s e s s s e s e s AR e ettt s s ettt bttt et et e bbbt eb e s e s setetetn 16

Faescoknii 10., J1AMKYH H0. HEBBUHAMHE CKITO.......ueuieiririereseisiseieiseses et ssse bbb bbb 21

MIHEPANTbHA CPOBUHA

Cyposa B., Jiawok B. TemonoriyHi xapakTepucT1Kn MapMypu30BaHUX BaMHSKIB KPUMY...........occeereeemrieneeenienenene 22
BUCTABKU

BucTaBka Carrara MarmotEC 2014.........cuovueiiieieeceeicinsie ettt st bbbt s b 26
HOBWHWU

PopoBua fnekopatBHOTO KamiHH KOPELBKE | CIOBIACHKE. ........vuurereereereireeseeseessseessesesesessssessessessssssssssssessessennen 28

KANTEHOAP BUCTABOK

KOLLTOBHE KAMIHHS. ........vvivtevevesesetete sttt sttt ebeseseaesebesesesssesesesese s ss s s ssss s s e s s s ss s sses s s st et et s s b es et es e st et et esesesesebebesan 30
JIEKOPATUBHE KBMIHHS. ... cvevreeeaeeeeseeesessetsesessesessessese st st ssee b s s b s b esse b e bt e s s bbb b e s b e bbb ae bbb h bbbt 31
1 00T oY I T 32

Knis o Oy e« 2014



MINISTRY OF FINANCE OF UKRAINE
STATE GEMMOLOGICAL CENTRE OF UKRAINE

PRECIOUS AND DECORATIVE

STONES

FOUNDER — STATE GEMMOLOGICAL
CENTRE OF UKRAINE

Editorial Board:
Geleta O.
(editor-in-chief, p.h.d.)
Belichenko O

(deputy editor-in-chief, p.h.d.)
Baranov P. (dr.)
Belevtsev R. (dr.)
Evtehov V. (dr.)
Myhailov V. (dr.)
Pavlishin V. (dr.)
Platonov O. (dr.)
Taraschan A. (dr.)
Lysenko O. (p.h.d.)
Belevtsev O. (p.h.d.)
Tatarintzev V. (p.h.d.)

Executive Editors:

Maksyuta O. (Literary editor)
Manokhin O. (Technical maintenance)
Manokhina L. (Design and imposition)

Sertificate on State Registration for
printed means of mass media:
deries KB Ne 1587, dated 27.07.1995

Publisher and manufacturer:
State Gemmological Centre of Ukraine

Adress of the edition, publisher and
manufacturer:

State Gemmological Centre of Ukraine

38-44, Deghtyarivska Str., Kyiv
04119, Ukraine

Tel.: +380 (44) 492-93-28
Tel./fax: +380 (44) 492-93-26
E-mail: olgel@gems.org.ua

Publisher certificate number:
K 1010 dated 09.08.2002

Signed for printing 22.07.2014
by recommendation of the
Siendific-Technical Board SGCU.

Format 60x84/8. Conditional quires 5,58.
Circulation 35 ps.

Offset paper, digital.

Price 30.00 hrn.

The cover:
Rodohrozite.
(http://www.mineralog.ru/

Reprinting of the magazine materials is
possible only with the permission of the
editorial staff.

Any opinions expressed in signed articles are
understood to be the opinions of the authors
and not of the publisher.

© Precious and Decorative Stones, 2014

SCIENTIFIC PRACTICAL JOURNAL
Issued quarterly

Founded in September 1995

Ne 2 (76)

june 2014
FROM THE EDITORS....... —— 3
RESEARCH AND DEVELOPMENT
Peglovskiy V. Research of manufacturing complexity of the products of stones. Part 4..........cccccovvnneninineinennen. 4

Heleta O., Serhiienko 1., Horobchyshyn O., Kichniaev A., Liashok V., Tkalenko A. Special characteristics of

weathering of products of decorative stones in the Northern and Western parts of UKraine..........ccccvuvvnineeneerennns 8
Peglovskiy V. Definition of materials in the products of stones. Part 1. 12

Lysenko O., Manokhin O., Manokhina L., Maksiuta O. Creation of the Distance Learning System in SGCU.

MINERAL RAW MATERIALS

Surova V., Liashok V. Gemological characteristics of marmorized limestones of Crimea.........c.couveeveereereeeeernennns 22
EXHIBITIONS

Carrara Marmotec EXhIDIION 2014..........c.iuiiiieire ettt bbb 26
NEWS

Deposits of decorative stones Kopetske and SIODIASKE............c.cueurieriiirieiiirieesee e 28

EXHIBITIONS CALENDAR

PIECIOUS SIONES.......c.cucuevircieietetetete ettt ettt se et e s st es e bbb e s st et bbb et et e s e st eb et et ebeaeaebebetn 30
[ L2010 =LA (0] 1T TP 31
INFORMATION......ootiuiieitetiiiesteteieststeseessssesssessesessssssesassssssese s ssesesassssssanssssbesesessasesassssnsasessssesesssssesansnsnss 32

Kyiv e SGCU -+ 2014



—

r_-"'_-me KU

IUlanosni vumaui!

JMpaduuiiino npedcmasrscmo 00 6auoi ysazu uepenesuil
nomep Kypuary «Kowmosne ma dexopamuene Kaminus» i
NPONOKYEMO 03HALOMUMUCS 3 HOBUMU NYDATKAUIAMU HAWUX
asmopis.

Mu padi npedcmasumu mamepiaru pesyrbmamie 00cAi-
dKend nayKosuis DTUY wodo ocobrusocmei susimpsans
6upobis 3 deKopamusnozo Kaminns y nisniunii ma 3axionii
yacmunax YxKpainu.

Kpim mozo, xouemo o3naiiomumu éac 3 dopobxamu nay-
Kosuie HayKoso-mexnoA0214H020 AAMA3HO20 KOHUEPH)
«Arkon» HAH Vipainu npo docaioxenns mpydomicmyocmi
6U20MOBAEHHA BUPODI6 3 KaMeHI0, 4 MAKQK, NPO 3a2dAbHI
sumMpamy Kamento 1i0 4ac 6ue0mosAeHH upobie.

Kopuchum s paxieuis € 0eAnd npo Pisuxo-mexaniuui
I 2eMOAOZIUHL XAPAKMePUCMUKY KPUMCbKUX, MAPMYPU3064-
HUX, BANHAKIS AK MAmMepiary 0AS 6UZOMOBAEHHS HBEAIPHO-
npuxaadnux eupobis i npuxpac.

1iKa6010 1 Ni3HABAALHOW A 2eMOA0Zi6-amamopis byde
cmamms, 6 AK(l po3ZAAKYMO NUMAHHA CMBOPEHHA CUCTIEMU
OUCTManUiiinoz0 HaBUaHHA Ha ba3l zemoroziunoi naamepop-
M.

Do mozo K, 6u diznacmecs npo 32-y MiKHAPOOHY 6ucmas-
Ky mapmypy, mexnoroziii ma Ousainy «Carrara Marmotec
2014», aKa eidbyracs 21-24 mpasus ub0z0 poxy é micmi
Kappapa (Imaxis). JaKK, Ha cMOPIHKAX, HAULOZ0 HACONUCY
61 03HATOMUMECD 3 MPbOMA HOBUMU MOP20BUMU MAPKAMU
0eKopamuenozo Kamenio, aKi 3 a6UAUCS 6 2dAY3i Kamenedo-
bysanns Vipainu: epanim «Poca Paseno Excmpa» i rabpa-
dopumu «Boaza Bay Kaacixy, «Boaza By Cerexmy.

AK 3a8K0u, n00ano Kgaendap uCMAB0K, KOWMOBHOZ0 i
0eKopamuenozo Kaminms

Bcbvozo am HaﬁKpaug\ao i ’Cﬁfe wac
w o

«Kowmosne

- .

OOCHIIKEHHA | PO3POBKU

Dear Readers!

As traditionally we would [ike to bring to your attention
the June issue of the “Precious and Decorative Stones”
magazine and propose to review the new publications of our
authors.

We are pleased to present the articles of research results
of SGCU scientists on Special characteristics of weathering
of products of decorative stones in the Northern and Western
parts of Ukraine.

In addition, we would [iRe to introduce the research
work, of scientists of the Science and Technology Diamond
Concern “Alkon” of the National Academy of Sciences of
URraine on research of the manufacturing complexity of the
products of stones, and also on general consumption of
stones during the manufacturing of the products.

The review of physical and mechanical and gemological
characteristics of the Crimean marmorized [imestones as the
material for producing ornamental products and jewelry will
be useful for experts.

The article about the issues of creation of the distance
learning system on the basis of the gemological platform will
be interesting and informative for amateur gemologists.

Furthermore, you will learn about the 32th international
exhibition of marble, technology and design Carrara
Marmotec 2014 which was held in Carrara city (Italy) on
the 21-24th of May this year. Also the magazine will
introduce you with the new three trade marks of decorative
stone, which have appeared in the mining industry of
Ukraine, among them there are “Rosa Raveno Extra” granite
and “Volga Blue Classic” and “Volga Blue Select”
labradorites.

As always, exhibition calendar of precious and decorative
stones is performed.

AUl the best d [uck!

5
‘_‘ Editorial s ﬁ;?
',\! tous and

r,ztiv Stones magazing




RESEARCH AND DEVELOPMENT

YIK 679.8

B.B. MEMTIOBCbKWN,
KaHgunnartr TeXHIYHUX HayK
IBL] «AJIKOH» HAH Ykpaitu

HocnimKeHHs TPYAOMiCTKOCTI
BHT,OTOBJIEHHSA: BUPOOIB 3

KaMEHIO0

Yacmuna 4. Tpydomicmkicme 6Gueomobrenns
6upo0ib 3 Kamenro

VccnenoBaHa BO3MOXHOCTb PacyeTHbIM MyTeM Ha CTaguu
MPOEKTUPOBAHNS 30NNV U3 KaMHS OLEHUTb TPYHOEMKOCTb MX
M3rOTOB/IEHNS B 3aBUCUMOCTH OT FEOMETPUHECKUX PasMepoB u
¢hopM 3TUX M3LENMK, CTENEHN MexaHU3aLMm MPOU3BOLCTBEHHOIO
rpouecca, B COOTBETCTBMN C KOTOPbIM OHWU M3rOTaBMBAIOTCH,
TPYAOEMKOCTY 00paboTKM U MOAMPOBAHUS KaMHSI anMa3Ho-
abpasuBHbIM MHCTPYMEHTOM, CIIOKHOCTY U3[ENNM, CTOUMOCTH
Wi PenKoCTV KaMHs M HasHayYeHus uagemvs. [onseeHbl faHHbIe

Possibility is investigational a calculation a way yet on the
stage of planning of wares from a stone, to estimate labour
intensiveness of their making depending on geometrical sizes and
forms of these wares, degrees of mechanization of production
process which they are made in accordance with, to labour
intensiveness of treatment and polishing of stone a diamond-
abrasive instrument, complication of wares, cost or rareness of
stone and setting of good, making of some wares given on labour
intensiveness is resulted from a stone.

10 TPYBOEMKOCTU U3rOTOB/IEHMS] HEKOTOPbIX M3OESIMA U3 KAMHS.
nepLUin YacTuHi Uiei po6oTun 6y-

y NN BCTAHOBSEHI 3aKOHOMIPHOC-
Ti, WO MNOB’A3YIOTb MILHICTb CUHTETUYHMX
anvasie anMasoHOCHOro Liapy KameHe-
06pOBHOro iHCTPYMEHTY, X po3Mmip Ta
KOHLIEHTpaLito 3 MPOLYKTUBHICTIO 06p06-
Kn KameHio [1]. Y HacTynHiin YacTuHi 6yno
npoaHani3oBaHO BMMB Ha MPOLYKTWB-
HiCTb OOPOOKM KaMeHI0 TEXHONMOriYHMUX
napameTpis npouecy 06po6Ku: NiHIRHOI
LUBMAKOCTI, MPUBEOEHOr0 MUTOMOrO TUCKY
Ta po3xogy MOTC [2]. V TpeTiit yacTuHi
po6oTn Gyna po3rnsHyTa MOXMBICTb
PO3paxyHKOBMM CMOCOGOM OLHWATK MpOo-
LYKTUBHICTb 06POGKM KaMeHi0 Ha OKpe-
MUX TEXHOMOrYHUX onepawisix, a Takox
npwbnM3HO BCTaHOBNEHa NMTOMa Bara
TPYLOMICTKOCTi KOXHOI 3 OCHOBHWX rpyn
TEXHOMOrYHMX onepaLin y 3aranbHOMy
LMKITi BUrOTOBIEHHS Takux BUPOGIB [3].

4

MeTot 4eTBEPTOi 4aCTUHWU PoBOTH €
BMBYEHHA MOXIMBOCTI PO3PaxyHKOBUM
CrocoBOM OLHUTW TPYAOMICTKICTb BMIO-
TOBMEHHS BUPOGIB 3 KAMEHIO, B TOMY YMC-
ni We Ha cragji X NpoeKTyBaHHs.

OCHOBHOW OfMHMLE PO3PaXxyHKY
TPYAOMICTKOCTI BUTOTOBMEHHS AeTani (Bu-
poby) € Hopma wry4Horo vacy (T,.) -
yacy, sKwiA NoTpibeH AN BUrOTOBMEHHS
OfuHULI BUPOBY. ICHYtoYi HOpMaTUBHI f10-
KYMEHTM BCTAHOBIIOIOTb TaKi BU3HAYEHHS
[4]. Hopma onepatusHoro vacy (T,,) -
HOpMa 4acy Ha BWKOHAHHS TEXHOMOTIYHOI
onepadii, fka € YaCTUHO HOPMM LUTYY-
Horo yacy (T,) Ta fBnse co6ow cymy
OCHOBHOMO i JOMOMDKHOIO 4acy: Ty = To + T
Hopwma ocHoeHoro yacy (T,.) — Hopma 4a-
Cy, fKa HanpaBreHa Ha JOCArHEHHs 6e3-
nocepeaHboi METWU TEXHOMOTIYHOI onepa-
Uil Wwopo skicHoi abo KinbKiCHOI 3MiHK

ISSN 2079-1410

npegMeTy npaui. Hopma [omnoMixXHOro
4acy (T,,) — HopMa 4acy Ha 3MiiCHEHHs
[iN, LLIO CTBOPHOIOTb MOX/UBICTb BUKOHAH-
HSi OCHOBHOI poB0TK, fKa € METOK TEXHO-
noriyxoi onepadii. Lli TepMiHM Hamu BXe
po3rnaganvch nig 4ac po3paxyHKy Tpygo-
MICTKOCTI noripysaHHs [5].

Mig yac BUrOTOBNEHHS BMPOGIB 3 Ka-
MeHI0 HopMy LUTy4HOro Yacy (T ) B13Ha-
4aloTb, BUXOLAYM 3 HilO4MX HOPM oOnepa-
TMBHOrO Yacy (HT.), nnowi o6po6neHoi
nosepxHi (M.), nnowi Heo6po6mtoBaHoi
(He noBHicTIO 06PO6MIOBAHOI) MOBEPXHI
(BpaxoByeTbes KoedpiuieHTom K) [6, 7] i
pagy KoedqilieHTiB, IO BPaxoByOTb Bif-
noBigHo o6po6mioaHicTs (K,) i monipye-
MicTb (K,) pisHMX BWAIB KameHto, Tpyao-
MIiCTKICTb MigrotoBkn BupoGHUUTBa (K,),
KinbKiCTb ONOMIXHWX onepauin (Ky),
MOX/MBY HEOOXiAHICTb BUrOTOBIIEHHS
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CreuianbHOro OCHALLEHHS, a Takox ic-
HYIOYi PU3WKK, IKi BUHUKAIOTB Nif Yac BU-
rOTOB/IEHHs! BUPOGIB 3 HaMOGINbLL LiHHWX
Yn piOKiCHMX BUAIB KameHio, BUPOOIB
CKNaHUX NPOCTOPOBMX hOpM i 0COBNMBO
BignosigansHux aetaneit (Ks). Bupas ans
PO3paxyHKy HOPMM LUTYYHOrO Hacy:

T,p = HT, XM, xKxK, xKyxKgxK, xKs (1)

Mnowa o6pobneHoi nosepxHi (Mn) pe-
Tani (BMpoby) Moxe BMU3HA4YaTUCS 3 HEOO-
XiAHOI TOYHICTIO, BUXOAAYM 3 BiGOMMX
METOLIB NPOEKTYBaHHs BUPOGIB 3 KAMEHIO
[8, 9], 3acHOBaHMX Ha CTBOPEHHI BIpPTY-
anbHMUX TPUBMUMIPHMX NapaMeTpUyHUX MO-
penev Takux getane (supo6is) [10].

Y pasi BiCYTHOCTi PO3PO6NEHUX Tpu-
BUMIPHUX MapaMeTpU4HWUX MOZenen mno-
La 06po6toBaHOi NOBEPXHI MOXE OLiHIO-
BaTUCA NPUBN3HO (MO KPECNEHHAX, eCkKi-
3ax) abo 3 ypaxyBaHHIM Baru petani
(Bupoby). MMpu LBOMY 3aCTOCOBYETHCS
MPUNYLLEHHS, WO TPYAOMICTKICTb 06-
pobkun Liei getani Bignosigae TpyooMmicT-
KOCTi 06po6KM aeTani Toi camoi Baru (B),
fKa Mae dopmy Kyba.

Pe6po Takoro ky6a (a,) AOpIBHIOE:

a= B/2.7

Ie 2,7 — cepefHs nUTOMa Bara Kame-
HIO (MOXe iCTOTHO Bigpi3HATUCS 419 Aes-
Kux voro sugis) [11], a nnowy obpobiio-
BaHOI MOBEPXHI MOXHA NPWUEIM3HO PO3-
paxysaTu 3a [ONOMOrOKW BUpasy:
M,=6xa2xK, e K - koediLlieHT, L0 Bpa-
XOBY€E MOBHOTY 06POOKYM MOBEPXHI AeTani.
Y Bunagkax, Konu Bara fetani TO4HO He
BU3HAYeHa, ii MOXHa NpubAn3HO pospa-
XyBaTu 3a [O0MNOMOrow Bupasy B =
2,7xaxBxc, ge a, B, C — po3mipu getani.

[lns BU3Ha4eHHS NOBHOTW 06POBKM Mo-
BEPXHi JeTani TEXHONOr BUXOAMTb 3 TOrO,
fika YacTuHa NNoLLi NOBEpXHi AeTani npo-
XOAUTb BECb LMK 06POBKM (pidaHHsl, Hop-
HOBE i 4nCTOBE LUMiCPyBaHHSA, MOMipyBaH-
HA), a fiKa YacTuHa peTani Moxe 6yTW He
nonipoBaHo, He MpoXoauTb onepauii
YMCTOBOrO LUMICPYBAHHA ab0 3aMLLIAETh-
ca HeobpobnieHo (aukoro). Mpu Lpomy
BiH TAKOX BpaxoBye NMUTOMY Bary Tpymo-
MICTKOCTi KOXHOi TEXHOMOriYHOi onepaLii
B 3aranbHomy 06'eMi TPYOOMICTKOCTi BU-
roTOBMEHHS feTani a6o Bupo6y [3].

Onepauiji 3 BUroTOBNEHHA BUPOGIB 3
KaMeHio, K M iHWKUX BMpOBIB, PO3PI3HS-
l0Tb 3a piBHEM MexaHisauii (pyyHi, Mexa-
Hi30BaHi, BepcTaTHi) [12], ane Bunagkw,
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KONM BMPOOKM 3 KaMEHKO MOBHICTIO BMUro-
TOBNATb BPYYHY, NPaAKTUYHO BiACYTHI.
Tomy 3a piBHEM MexaHizaLii 6yaemo pos-
PI3HATU: BEPCTaTHWIA i KOMOIHOBaHMIA Me-
TOAMW BUrOTOBMEHHS BUPOGIB. Y Tabnuui 1
npeacTaBneHi 3BedeHi aaHi HopM onepa-
TWBHOrO Yacy N1 BEPCTaTHOrO i KOMGIHO-

JOCHNIOXXEHHA | PO3POBKU

Y pasi BM3HAYEHHS LUTYYHOro Yacy
OnepaTUBHWIA Yac KOperyetes Ha Koedi-
tient K, = 1,1-1,5. Llent koediuieHt (K,),
OTPUMaHUI y pesyneTarti aHanisy gaktny-
HWX BWTPAT yacy Mif 4ac BUrOTOBNEHHS
KameHepi3Hux Bupob6iB [14], Bpaxosye
yac, HeobXigHWIA Ha NiBroTOBKY POGOYMX i

Tabnmys 1. Hopmu onepatveHoro 4acy (HT ),
BWKOPWCTOBYBAHI Nif Yac BUrOTOBNEHHS BUPOGIB 3 KaMeH!to

Cnoci6 . . HT
on’
BUFOTORNEHHS HanimeHyBaHHS onepavwii, xapakTepucTuka XB/PM2
y PizaHHs, WwricyBaHHA YOPHOBE i YMCTOBE,
b BERIALIL: nonipyBaHHa — BCi onepaviji BepcTaTHi 29,0-41,0
PizaHHs (BepcTatHe abo MexaHi3oBaHe), Lunigy-
2. KoMGIHOBaHW A BaHHS YOPHOBE i YMCTOBE (BCi MeXaHi30BaHi 36,0-104,0

ab0 BepcTaTHi), LWNihyBaHHsA YMCTOBE (PyuHE)

BAHOMO METOAIB BUrOTOBMEHHS BMPOGIB 3
KameHi0. Binbll NoBHI AaHi HaBedeHo Y
BIZMNOBIOHUX HOpMax [6].

Y Tabnuui 2 npeacTaBneHi NONPaBKoBi
koediuieHTn (K,), AKi y BUPOBHN4MX yMO-

Tabmys 2. 3HadeHHs nonpaBKoBoro koedillieHTa (K,)
ONS KaMeHIB Pi3HUX rpyn 06po6noBaHOCTi

Mpyna
06P06SIH0BAHOCTI

3HaYeHHs!
koedpiuienTa K, 10 125 15
Bax HTAK «Ankon» HAH Ykpaihu BuKo-
PUCTOBYIOTb AN PO3PaxyHKy TPyLOMICT-
KOCTi 06pO6KYM Pi3HWX BMEiB KameHto. [lo-
BHWW nepenik HalMeHyBaHb KameHiB, LU0
Hanexarb [0 KOXHOI 3 rpyn, a Takox
OCHOBHi KpuTepii po3noginy KameHis Ha
rpynm (cisnko-mexaHiyHi BNaCTUBOCTI, Xi-
MiYHUIA Ta MiHepanoriYHui cknap, eHep-
FOEMHICTb Ta TPYLOMICTKICTb 0OPO6KHM)

3ac06iB BUPOBGHULTBA [0 BUKOHAHHA TEX-
HONOriYHOT onepavii i NpuBedeHHs UUX 3a-
COOIB B NEPBMHHUIA CTaH Micns ii 3aKiH4eH-
HAl, @ TaKOX 4Yac 0cobucTux noTped [4].
Yac Ha JOnOMIKHI BUPOOHUYI TEXHOMO-
riyHi onepauii, fKi He yBi-
Awnn B Tabnuui 2 [3]
(migroToBka, NepemiLLeH-
HS, PO3MITKa, KOHTPOMb

4 5 SIKOCTi, MOHTYBaHHS, nig-
roHKa, KOMMnekTauis,
nigbip KameHw 3a Ma-

175 20 AP

NOHKOM, ynakoBka To-

L0), NPUAMAETLCA Tex-
Honorom y mexax 10 % Big 3aranbHoro
yacy Ha OCHOBHi TexHonori4Hoi onepavii
LN KOXHOrO HaiMeHyBaHHS.

Y 1abnuui 3 HaBedeHo 3BefeHi AaHi,
fKi 0O3BONSAIOTb TEXHOMOrY BWU3HAYUTU
yac, HeobXigHWI Ha Ui onepaji, 3a gono-
MOTOl0 MOMpaBkoBOro Koedilienta (Kj)
ona getani, BUpo6y i Habopy BupobiB. IMo-
BHa PO3LIN(POBKA 3HAYEHHS LbOrO Koe-

Tabnnys 3. KoegiljieHTn KoperyBaHHs LTy4Horo Yacy (K,) 3aiexHo Bif KinbKoCTi

LOMOMKHNX TEXHOMOMYHNX onepawiv

Bug BUroTOBMIOBAHOrO BUPOOY Koes(;i?s::: K,
1. Oetani 1,3
2. lMpocTi BUpo6yW (ogHa-Tpu getani) 1,5
3. CknapgHi Bupobu (HoTupK i BinbLue fetanen) 1,6
4. Habopw BMpobiB (OBi i 6inbLie CKNaaanbHi OAWMHNLL) 1,7

LOKNafHO onucaHi paHille, a 0CTaTo4HMI
pO3MoAin ix Ha rpynu 3a 06po6toBaHICTIO
HaBefeHo y po6oTi [13].
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iujeHTa anga pisHUX BMPOGIB NpepcTas-

NeHa B HOPMATUBHOMY LOKYMEHTI [6].
3anexHo Bif 30aTHOCTI NPUPOAHWX Ka-

MEHIB NpUIAMaTK NOMIPOBKY i TPYOOMICTKOC-
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Ti Liei onepauii BCi BUAW KameHiB po3nopi-
NS0T 3@ NOMIpYeEMICTIO, a KpuTepii (6rmckK,
LUOPCTKICTb Ta iH.), IKi NPy LbOMY BUKOPMC-
TOBYIOTb, 6ynu onucani paniwe [15, 5).
Y Tabnuuji 4 HaBegeHO 3HAYEHHs nonpas-
K0BOro koeditienTa (K,), fiki BpaxoBytoTb

Tabsmys 4. 3Ha4eHHs NonpPaBKOBOro
koediLjieHTa (K,) Ana KameHiB piHIX
rpyn nonipyemocTi

lpyna nonipyemocTi 1 2

3HaveHHs koeditienta K, 1,0 1,25

L0 pi3HULI0 [Nf KaMeHiB Pi3HWX rpyn.
lMepenik OCHOBHMX HalMeHyBaHb Kame-
HiB, fKi Hanexarb OO0 KOXHOi 3 rpyn, mno-
[iaHo B po6oTi [5].

Mg Yac NpoBefeHHs PO3paxyHKIB LLO-
[0 TPYAOMICTKOCT BUPOGIB 3 KAMEHIO Yac
Ha BMPOGHMHI TEXHOMOriYHI onepavji Mo-
Xe KoperyBaTucst TEXHONOroM y 6ik 3MeH-
LUEHHS TPYAOMICTKOCTi, BUXOAAYM 3 Ha-
IBHOTO [OCBIfy BUIOTOBNEHHS TakuX BW-
pobis.

Y BWHATKOBMX BMMagkax Ans ocobnu-
BO CK/MafHMX reOMeTpUYHUX (hopM nosep-
XOHb fieTanen 3 KameHto (ctepa, chepo-
ifl, KOHYC, TOp, a TakoX Npu NepeTuHi
UMMIHOPWYHKX | CKNALHILLIMX MOBEPXOHb),

Mif Yac BMrOTOBIEHHA CKNagHUX BUPOO-
HWYO-TEXHIYHMX BUPOGIB, abo TakuX, LUO
MPauolTb Y BUCOKOTEXHOMOTMYHUX YyCTa-
HOBKax (CTYMKMW, MIIMHK i iH.), @ TaKoX nig
Yyac BMrOTOBMIEHHA OEAKUX OEKOPATUBHO-
XYOOXHIX BUPO6IB 3 Hangopox4mx abo
PiOKICHUX BUAIB KaMEHI0, BUrOTOBMIEHHS
SIKMX MOB’A3aHe 3 NEBHUMM (DIHAHCOBUMU
pU3vKamMu, 0OLATKOBO BMKOPUCTOBYIOTb
nonpaekoeuit koediLieHT Kz=1,0-1,5.

Y Tabnuui 5 HaBeaeHo daHi 3 Tpyao-
MICTKOCTI (pO3paxyHKkoBOi Ta (haKTU4HOI)
BUrOTOBJIEHHS OEAKMX BUPOOBIB 3 KAMEHIO,
MPU4OMy pO3paxyHKoBa TPYAOMICTKICTb
6yna nonepegHLO ob4MCeHa 3a LOnoMo-
rolo BMKNageHux Buwe npuHumnie. Ce-
pefHs Moxubka B YCiX HaBefeHWX npu-
Knagax cTaHoButb 12,5 %. Ha pucyHky 1
MoKasaHo 30BHILLHIA BUrNAL Ta MoAaHo
CTUCNY XapakTepucTuky 1-4 BupobiB 3
TabauLi 5, 30BHILLHIA BUrNAL BMPO6iB 5-8
3 Uiei Tabnuui 6yB nokasaHui paitle [3].

Takum 4mHOM, y Hawin poboTi BCTa-
HOBMEHa MOX/MBICTb PO3PaxyHKOBUM
CMNOCcOBOM BW3HAYUTU TPYOOMICTKICTb BYU-
FOTOBNEHHS Pi3HWUX BUPOGIB 3 KaMeH!o 3
ypaxyBaHHsM reoMeTpUYHUX PO3MIpiB Ta
opM LMX BUPOGIB, CTyNeHs mexaHisauji
BMPOBHUYOrO NpOLECy iX BUrOTOBMEHHS,
BUOY KAMEHI0, 3 SIKOr0 BOHW BUIOTOBJIEHI
(oro 06pobntoBaHOCTi Ta NOMiPYEMOCTI),

Tabmysa 5. TpyLOMICTKICTb BUrOTOBMIEHHS OESKMX BUPOGIB 3 KAMEHI0

HalimeHyBaHHs BMpOGiB

TpymoMmicTKiCTb, rog./LuT.

dakTn4Ha PospaxyHkoBa  [loxwbka, %
1. Habip nucbmoBui 109,0 125,0 12,8
2. Crynka 52,0 49,8 4.4
3. lMigcTaBka 5,2 5,8 10,4
4. TligcTaBka 3 nUTOK Qiryporo 15,9 14,0 13,6
gI.AKI'(I)i,:;ACTaBKa nip, onisui 3 roguH- 10,8 10,0 8,0
6. MNigcTaBka nig nanipi 5,2 7,9 34,2
7. TigcBivHMK 4.1 3,9 5,1
8. Basa 31,0 275 11,3
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LiHHOCTi L|bOrO KameHio, a TakoX cknap-
HOCTI BUPOOGIB i X NPU3HAYEHHS.

BucHosku

Y pesynbTati Uiel YacTMHU poboTu 3
ypaxyBaHHsM Martepianie, BUKNageHux y
1-3 ii yacTuHax, BCTaHOBNEHA MOXIU-
BICTb: OLiHMTM Ta po3paxyBaty KilbKiCHWIA
BM/VB NapamMeTpiB anMasHoro iHCTPYMEH-
Ty | TEXHONMOrYHMX MapameTpiB npouecy
Ha NPOAYKTUBHICTL 0BPOOKM KaMeH!o; oLi-
HUTW Ta pPo3paxysaTn NPOJYKTUBHICTbL 06-
POOKM KaMeHI0 Ha OKPEMii TEXHOMOTIYHiN
onepawii, BCTAaHOBUTW NWUTOMY Bary Tpy-
OOMICTKOCTi OCHOBHWUX TEXHOMOTi4YHUX
onepauii kameHeo6pobku B 3arasnbHOMy
UMKNi BUrOTOBJIEHHSI BUPOGIB 3 KaMEHIO;
PO3paxyHKOBUM LUMISXOM, Yy TOMY YWCH
LLie Ha cTafii NPOeKTYBaHHA LyX BUPOGIB,
OLiHWTW TPYAOMICTKICTb X BMFOTOBMIEHHS
3a/1eXHO Bif reOMETPUYHUX PO3MIpiB Ta
hopm Umx BUPOGIB, CTYNEHs MexaHizalli
BMPOGHMHOro NPOLIECY iX BUrOTOBJIEHHS,
06po6NOBAHOCTI Ta NOMIPYEMOCTI kame-
HIO, LIHHOCTI KameHI0, CKNagHoCTi BUPO6IB
Ta iX NpPU3HaYeHHs.
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0co0nHBOCTI BHBITPIOBAHHS
BHPOOIB 3 HEKOPATHBHOr0 KaMiHHA
y MIBHIYHIN TA 3aXifHIN YacTHHAX

VKpalHu

B crarbe npuBeneHb! pesynbtatbl UCCHE[0BaHUIA MPU3HAKOB
BbIBETPUBAHUS MAMATHUKOB U apPXMTEKTYPHO-CTPOUTESIbHBIX 13-
genmii XIX-XXI cTonetwii, u3rotoB/ieHHbIX U3 YKPAUHCKUX
[EKopaTuBHbIX KAMEHHbIX MaTepuanos U PAacriofiOXeHHbIX B
npegenax ceBepHbIX 1 3anagHbix obnactei YkpamHbl. Otmeya-
ercs, YTo B nogasnsioLyeM OONbLUNHCTBE Crly4aes noBpexge-
HUS1 KAMEHHbIX OTAESIOYHbIX MaTepuanos UMET KOMIIEKCHbI
xapaktep. Ha paHnHux ctagusax (5-10 net) npeBanupylot
JeeKTbl aHTPONOreHHoro reHesuca. Ha 3HayuTesibHbIX
BPeMeHHbIX 0Tpe3kax (25-50 net u 6onee) Ha nepsoe MeCTo

The research results on features of weathering process of
monuments and architectural and building products of 19-20th
centuries produced from Ukrainian decorative stone materials
and located within Northern and Western regions of Ukraine are
reported in this article. It is noted that the overwhelming majority
of damaging cases of stone finishing materials has an integrated
nature. At early stages (5-10 years) the defects of anthropogenic
genesis are prevailed. In significant time intervals (25-50 years
and more) the defects of natural origin have been taking the
central stage.

BbIXOOAT [eheKTbl MPUPOAHOTO MPONCXOXACHMS.

lpcbki nopoan YKpaiHCbKOro LuuTa,
L0 BUKOPUCTOBYIOTbCA Y 6YOiBHULTBI Ta
apXiTEKTYpi fK OEKOpaTUBHE KaMiHHS, BU-
[o6yBaloTb BXe Maixe asa cTonitta [3].
3a uei Yac B Ykpaii Ta 3a ii mexamm 3
LIbOro 1eKOPaTUBHOMO KaMiHHA 6yno CTBo-
PEHO YMMany KinbKiCTb MOHYMEHTANIbHUX
TBOpIB i NAM'ATOK apXiTeKkTypu, fiKi, 3Ba-
XaluyM Ha CBIil NOBaXHW BIK, JOCWUTb
4acTo NOTPeBYTh YaCTKOBOI abo MOBHOI
pecTaspadii.

Mig 4ac BMKOHAHHS OOCRIOXEHb LLOMO
0CO6/IMBOCTEN BUBITPIOBAHHA O6’EKTIB,
BMKOHAHWX 3 BITYM3HAHOIO [EKOPATUBHO-
ro KaMiHHs y MiBHIYHWUX i 3axigHWX perio-
Hax Ykpaihu, 6yno nposefeHo Ksanime-
TPWYHI, IHCTPYMEHTaIbHI MIKpOCKONiYHI Ta
CKNEPOMETPUYHI JOCTIIKEHHs CTaHy 36e-
PeXeHOCTi Matepianis TUNOBUX apXiTek-
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TypHO-OyAiBENbHUX BUPOGIB, Y TOMY YnChi
ICTOPWKO-apXITEKTYPHUX Mam’ATOK, BUKO-
HaHUX 3 [eKopaTUBHOTO KaMiHHs Ta aro-
BaHux XIX-XXI cTonitTam, a came: na-
6pagopuTOBMX, TPaHITHWUX, MapMypOoBKX
Ta rabpoBuX apXiTeKTypHO-OYOiBENbHUX i
putyansHux Bupo6is 1850-2013 pokis.
Mig 4ac BMKOHAHHA MiKPOCKOMIYHMUX
BOCANidXeHb BCTAHOBIEHO, LLO 32 CBOEID
neTporpacivHO XapakTepUCTUKO LEKO-
paTUBHI €NeMEHTU apXiTeKTypHO-6yai-
BESIbHUX BUPOOBIB MepeBaxHO Hanexarb
[0 OBOX KOMEpLiAHMX BigMiH: MiLHi Kpuc-
Tani4Hi nopoay («rpaHit») Ta M'sKi Kpuc-
TaniyHi i npuxoBaHOKpUCTaniyHi nopoau
(«Mmapmypu», «NiCKOBUKM»). XapakTep no-
LUKOZKEHb, BUSBNIEHWX Mif, Yac MiKPOCKO-
MiYHOrO JOCTIMKEHHA LMX FipCbKUX nopig,
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€ NMPUHLMMOBO Pi3HUM [N1S HA3BAHWX OBOX
rpyn.

MiuHi kpucTaniyHi nopogu (rpaHitu, ra-
6po, nabpagoputi, 6a3ansTi, aHOe3uTw)
SBNAOTb COOOI0 CKMAJHWA KOMMNEKC Cu-
nikaTHUX MiHepanis, ki MOXHa PO3AiNUTH
Ha ABi 3HauHi rpynu: ceitno3abapBneHi
(nevikokpatosi) | TemMHO3abapBneHi (Mena-
HOKpaToBi).

BuBiTptoBaHHs CBiTNO3a6apBneHnX Mi-
HepaniB (kaniesi i HaTpieBi NONbOBI LUMa-
TW, KBapL) y OOCAIMXeHUX 3paskax npo-
fiBleHe JocuTb cna6o. CTyniHb NOTbMs-
HIHHA NOBEPXHi 3€peH He3Ha4yHuW, Ha
6inbLUOCTi 3pa3kiB 3epHa KeapLy He 3a-
3HaNM HISKUX 3MiH, 32 BUHATKOM €neMeH-
TiB rpaHiTHOi B6pyKiBkM B M. Kam'aHelp-
lMoginbCbkniA, y AKIN cnocTepiraeTbea nig-
BULLEHA TPILLMHYBATICTb 3epeH KeapLy.
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3epHa nonboBMX LUNATiB 36epiratoTb
6nMCK He3anexHo Bifg BiKY BUMpo6y, 3amiHa
KONbOPY HE3HayHa, crocTepiracTbes Aes-
Ke OCBITIIeHHs 3a6apBneHHs Ta 3pigka rno-
fiBa 3eSIeHKYBaTWX BifTiHKIB.

BuBiTptoBaHHs TeMHO3a6apBneHUX Mi-
Hepanis (oniBiH, nipokceHw, amdibonu,
CMOAN) Y CKNagi MiLHUX KpUCTaniYHmX no-
pig NPosiBNEHE 3HAYHO CUIbHILLE, HIX BU-
BITPIOBAHHA CBITNO3abapBiieHX MiHepa-
nig. MMig 4yac MiKpoCKONiYHOro JOCHIXeH-
H CMOCTEpIratoTbCs YUCNEHHI MIKpPOTpI-
LLMHW Y TOBLLI LyX MiHepanie, NoB's3aHi 3
cMcTEMaMM cnavHocTi. Y 6inbluocTi ao-
CRifXeHnXx 3pasKiB CcrnocTepiralTbes
BTpaTW matepiany, fiki Npu3BOLsATb [0
YTBOPEHHSA LOJATKOBOro Mikpopenbedy.

lMpouecn BMBITPIOBAHHA BUPOGIB 3
M'SIKMX TiPCbKMX NOpig (Mapmyp, BanHsik,
MICKOBMK) CYTTEBO BiOpI3HAOTLCA 3a Xa-
pakTePOM OTPUMAHMX MOLIKOLKEHb Bif
martepianis 3 MiLHWX KpUCTasi4yHWX nopig.
YTBOpEHHs [OOaTKOBOrO MiKpOpesnbemy
HE € TUNOBMM, BiNbLL NOLUMPEHUM € MNIO-
LMHHE BUBITPIOBaHHSA. BHacnigok Mikpo-
CKOMIYHOro LOCNIIKEHHs 3paskiB BUsBIE-
HO, WO KapboHaTHi MiHepanu 3asHanu
CYTTEBOTO [LECTPYKTMBHOIO BMMBY, KWW
BUPAXaETbCA B PYMHYBaHHI MOBEPXHi 3e-
PEH, B HaCTKOBI abo NOBHil BTpaTi 6nMC-
KY, PO3LUMPEHHIO MIKPOTPILLWH, NOB’A3aHWX
3 cuUcTeMamMu CriaiHocTi B kapboHaTtax. Y
3paskax BMPOGIB 3 MICKOBMKY 3BepTae Ha
cebe yBary LUMPOKE PO3MOBCIOAXKEHHS
MPOLLECIB PYWHYBAHHA LIEMEHTY, Hacamne-
pen rMWHUCTOrO i KapBOHATHO-MMMHUCTO-
ro. Lle npu3sognTh B0 PO3LUMPEHHS Ha-
ABHUX MIKPOMOP, BWKPULLYBAHHS 3€PEH
KBapLy Ta 3Ha4HOi OEeCTpyKLUii noBepxHe-
BOTO LUapy BWpOGIB.

[na BU3HA4YeHHs CTaHy 36epeXeHOCTi
apXiTeKTypHO-OyaiBENbHUX BUPOGIB, Y TO-
My 4UCHi  ICTOPUKO-apXiTEKTYPHUX
nam’saToK, BUKOHAHUX 3 [EKOPaTUBHOMO
KaMiHHsi, 6yN10 3aCTOCOBAHO Cy4acHy Kna-
cudpikaito doopm BUBITProBaHHs dilHepa-
XawHpixca (Fitzner B., Heinrichs K., 2002)
[1]. Usa knacwudpikauisa nobygoBaHa Ha
BCTaHOBJIEHHI MOBHOTO KOMMNEKCY (hopM
BMBITPIOBAHHS [1EKOPATUBHOIO KamiHHsi Ta
BPAXOBY€E iHTEHCUBHICTb MPOSAIBIB PYWHY-
BaHHSA Pi3HOrO reHesucy.

3a pesynbratamu KBaniMeTpuyHoi gia-
FHOCTUKM CTaHy 36epexeHOCTi BULLEeHa-
BEOEHNX apXiTEKTYPHUX Ta iCTOPUYHUX
06’eKTiB MiBHIYHOI i 3axifHOT YacTuH YKpa-
iHW, BUMKOHAHUX 3 [1eKOpPaTUBHOTO KaMiH-
Hsi, 6YN0 BCTaHOBMIEHO AianasoH iHTeH-
CVBHOCTI NposiBiB (HOPM BMBITPIOBAHHSA Y
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Tabnmys 1. IHQEKCU IHTEHCUBHOCTI (POPM BUBITPIOBAHHS Y NIBHIYHINA | 3axigHiii

yacTuHax Ykpainu

dopma BUBITPIOBaHHS (iHAEKC aedekTy)

IHTEeHCMBHICTb

NNOLLMHHE BUBITPtoBaHHS (W) 1-3
penbed (R) 1-2
BTpatu (O) 1-5
3MmiHa konbopy (D) 1-5
3a6pyaHeHHs (1) 1-5
pvxni Bigknagu conen (E) 1-5
kipkm (C) 1-4
6ionoriyHi konoHii (B) 1-5
rpaHynsuis (G) 1

BMKpULLYBaHHS (P) 1-2
BunyLLeHHs (F) 1-2
BigLLapyBaHHs (S) 1-2
BiZiNIeHHs LIapiB NOPOAM Mo NiHiax cegumenTadii (X) 1

BigZiNeHHs Kipkn pa3oM 3 npunernumM matepianom (K) 1

LLiNMHK, TPiLLMHK (L) 1-5
pechopmadii (V) 1-5

6anax Big 1 40 5, AKi HaBEAEHO HWX4e
(tabn. 1):

3BepTae Ha cebe yBary LUMPOKE PO3-
MOBCIOMXEHHS Y MEXaX MiBHIYHOT YaCTUHM
YKpaiHu KOMMNEKCHUX MOLIKOMAXKEHb Nif,
Jie0 KOMOIHOBAHMX HaBaHTaXeHb XiMiy-
HOro, MEXaHi4HOro Ta 6ionoriYHOro Moxo-
pxeHHs. OpgHodacHa Ais OeKinbkox pym-
HIBHMX (pakTOpiB 3HA4HOI IHTEHCWUBHOCTI
Hepigko NpU3BOAWTL [0 PyWHALi BUPOGIB
3 [IeKOPaTMBHOrO KamiHHa abo [0 MOBHOI
BTpaTy ix AeKopaTuBHoCTI [4].

Mig Yac BMKOHaHHSA POBIT Takox 6yno
NpoBefeHo IHCTPYMEHTANbHI MIKpOCKOMiY-
Hi Ta CKNepoMeTPUYHI BOCTIIIKEHHS CTaHy
30epeXeHOCTi 3pa3kiB Matepianis TUMo-
BUX apXiTEeKTypHO-6yadiBENbHUX BUPOGIB.
[na BU3HAYEHHS CTaHy 36epexeHOCTi ap-
XiTEKTYPHO-OyAiBENbHUX BUPOGIB, Y TOMY
ynchi iCTOPUKO-apPXITEKTYPHUX NaM’ATOK,
BVMKOHaHWX 3 JEKOPATUBHOIO KamiHHs1, 6y-
N0 3aCTOCOBAHO MIKPOCKOMiYHe [ocChi-
[PKEHHSI MOBEPXHI BMPOOIB, BMKOHAHE 3a
[0NoMoro GiHOKYNAPHOro Mikpockona
MBC-10. CknepomeTpuyHi HOCRigXEHHS
6yno npoBefeHo 3a LOMOMOro MeXaHiy-
HOrO CcKfepomeTpa TOProBoi Mapku
MATEST.

3a pesynbtatamMy HaWoro LOCHigXeH-
HSl BCTAHOBNEHO, LU0 AMHAMIYHA MILHICTb
KpUCTasiYHWUX MOpif CWIIKATHOro CKragy
3anexuTb Bifi BMICTY TEMHOKOMIPHUX Mi-
Hepanis. Hanpuknag, ans eupo6is XX cT.
3 NIEKOKPATOBMWX rPaHiTiB AMHaMi4Ha MiLl-
HiCTb CTaHOBWTL 66-68 H/MM2, a ans
TEMHUX MeNTaHOKpaTOBUX rpaHiTieB — 58—
60 H/MM2. [IHami4Ha MILHICTb MOBEPXHI
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BUPOGIB XX CT. 3 KapOOHATHWUX TiPCbKUX
Mnopig 3aneXwTb Bif, 3€PHUCTOCTI TPCLKOI
nopogn. Ons KpynHO3EPHUCTUX Kracuy-
HUX MapMypiB OWHaMiYHa MILHICTb CTaHO-
BUTb 52-58 H/MM2, a ans TOHKO3EPHMC-
TUX BarHsKie — nuwe 33-39 H/mm2, Y
Jesknx 3paskax noyatky XX CT., BUroTos-
NEHUX 3 TOHKO3EPHWUCTUX BarnHsKis i mic-
KOBWKIB, CNPO6Y BUMIPATW AMHAMIYHY Mill-
HICTb 3a3Hanu HeBfaYi, OCKiNbKW 3pasku
pyWHYBanucs nig vac BOCMIMKEHHS, L0
CBig4YMTb NMPO Maixe MOBHY AesiHTerpa-
Lito MaTepiany Takux BUpOGIB.

3a pesynbratamu iHCTPYMEHTANbHOI
MIKPOCKOMIYHOT [iarHOCTUKM CTaHy 36epe-
XXEHOCTi NoBepxHi BUpobiB 6yno BCTAHOB-
NEHO, L0 FOMOBHUM YWHHWUKOM LECTpyK-
TMBHOIO BMN/MBY Ha Kam'sHi AeKopaTuBHI
marTepiany € CKragHuin Komniekc gakro-
piB 0OHOYACHOI fii (PI3NYHMX, XIMIYHUMX i
6ionoriYHMX BMAMBIB NPUPOOHOrO Ta aH-
TPOMOreHHOro reHesucy (puc. 1).

Y Mexax niBHIYHOI Ta 3axigHoi 4acTuH
YKpaiHu, 30kpema y MUTOMUPCbKIA Ta
KuiBCbKi 06NacTsX, 3HAYHOro pynWHyBaH-
HS 3a3Hal0Tb MiHEpasnbHi KOMMOHEHTU 3i
3HWXKEHOIO (DI3NYHOK YW XIMIYHOIO CTil-
KicTio (puc. 2). Hacamnepen o Takux
MiHEepanbHUX KOMMOHEHTIB HanexaTtb
NaHLIOXKOBI i LWapysarti cunikati, a Ta-
KOX Kapb6oHaTHi MiHepanu, 30Kpema
KanbumT. Li MiHepamnbHi KOMMOHEHTW Ma-
t0Tb HU3bKY (DI3NYHY CTIMKICTb, NOB’A3aHy
3 HasABHICTIO CMCTEM [OCKOHANOI Ta Benb-
MU JOCKOHAMOi CNanHOCTI, i HU3bKY XiMiy-
HY CTIMKICTb, OCKINbKW BOHWM € CONAMM
cnabkvx KucnoT (cunikatv i kapboHaTn),

9
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PucyHok 2. Komnnek-
CHi MOLUKOOXEHHS rpa-
HITHOrO 06NMLIIOBAHHS
6aceiHy (YepHirie): Bu-
COMnW, BUAINEHHS ipxi,
CeNEeKTUBHE PYWHYBaHHSA
MiHeparbHIX KOMMOHEH-
TiB, 3HE6apBIEHHS

10
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PucyHok 1. Komnnek-
CHi MOLUKOMXeHHs 06nu-
LIIOBaHHA 3 rpaHiTy Ta ra-
6po (Kwig): Buconu, rpa-
iTi, TpiwmHKM, 3MiHa Ko-
nbopy
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LU0 NPU3BOANTL O XIMIYHOTO PYIHYBaHHS
Mg Bi€l0 aHTPOMOreHHUX CipYUCTUX Ta
a30TUCTUX PO3YMHIB.

Mig 4ac MIKPOCKOMIYHOrO JOCHIIXEHHS
3pa3kKiB, BigiOpaHWX 3 NOBEPXHi BUPOLIB 3
[EKOpaTUBHOrO KamiHHsi, BCTAHOBNEHWX Y
MIBHIYHIN | 3axigHiN YacTuHax Ykpainu, 6y-
N0 3adhiKCOBaHO, LLO HANGINLLLOrO PyHY-
BaHHA 3a3HaloTb Hacamnepepn HecTilKi
KapboHaTHi ripcbki nopogu. B ycix 6e3
BUHATKY 3paskax KapOoHaTHUX FipCbKMX
Mnopig cnocTepiraeTbCs PyWHYBaHHA Mo-
BEPXHEBOro Luapy Kap6oHaTy LUISXOM
IOr0 PO3YMHEHHS YU MEPETBOPEHHA Ha
HewWinbHi cynbtathi Macu. [Ona gpi6Ho-
KpuCTaniyHux NOpUCTUX BamnHsKIB rnubu-
Ha pyWHYBaHHA MOXe gocsraty 4-5 M.
Kpim Toro, cnoctepiraeTbcs 3a6pynoHEHHS!
MOBEPXHEBOrO LUapy BMpo6iB 3 kapboHaT-
HUX MaTepianie CaxucTUMM amopHUMM
yacTkamu Ha rambuHy o 0,5-1,0 mm, Wwo
NpM3BOAUTL [0 MOTEMHIHHS iXHLOI MO-
BEPXHI.

[Ons BupobiB i3 cumikaTHUX TipCbKKX
nopig (rpaxit, rabpo, nabpagopuT) xapak-
TEPHUM € PYVHYBAHHS 3€PEH TEMHOKONIp-
HUX MiHeparnis, siKi 3HaxofdATbCA Ha no-
BepxHi BuUpo6iB. Oco6nMBO Lie NpoLec €
aKTMBHWUM Ha 3epHax Criof, Lo nogexyau
NPVU3BOAUTL O iX NOBHOI pyiHaLii 3 yTBO-
PEHHSIM KaBepH Ha MOBepXHi BUPOOGIB.
BHacnifok BMBITPIOBaHHA cumikatiB 3ani-
3a y MOBEPXHEBOMY LUAPI BUPOOGIB TaKOX
HaKOMUYYKTLCA OKCWUOW TPUBANEHTHOMO
3anisa, Wo npu3soauTb A0 nosiBu Gypux
BIZTIHKIB y 3a6apBneHHi mMatepiany BUpO-
6iB.

Takum umMHOM, 3a pesynbTatamu iH-
CTPYMEHTanNbHOI NnabopaTopHoOi AiarHoc-
TWUKW 3pasKiB MOBEPXHI apXiTeKTypHO-6yai-
BeJIbHUX BUPOGIB Y Mexax MiBHIYHOI Yac-
TUHU YKpaiHW BCTAHOBNEHO, O rono-
BHAM [KEPenioM pyvHauii € nigBuLLeHni
BMICT HECTIMKMX CUNIKATHUX 4¥ KapboHaT-
HUX MiHepanbHUX a3 y cknagi gekopa-
TUBHUX FipCbKUX MOpif.

3a pesynsratamm 06pobKM JaHux LUo-
[0 CTaHy 36epexeHOCTi MOBEpXHi BMPO-
6iB, BUKOHAHUX 3 OEKOPATUBHOTO KaMiH-
HSl, 6YN0 BCTAHOBIEHO, L0 Y CNEKTPasib-
HOMY pO3MOogiNni iHTEHCMBHOCTI NpOSBIB
DeMEKTHOCTI FONIOBHAM YUHHWKOM fe-
CTPYKTUBHOTO BMAMBY Ha Kam'sHi gekopa-
TWBHI MaTepianu € CKnagHuUM KOMIEKC
(hakTopiB OfHOYACHOI Aii (isnyHoro, Xi-
MIYHOro i 6i0NorivHOro BNAVBY NPUPOZHO-
o T& aHTPOMOreHHOr0 reHesucy.

MpupoaHi YMHHUKM NEPEBAXHO Npeq-
CTaBEeHi fxepenamm XimivHoro i Gionorid-
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HOrO BMMBY KMCIINX PO3YMHIB HA HECTIN-
Ki MiHepanbHi hasu y cknafi cunikaTHux
Ta KapboHaTHUX ripCbKuUx nopig.

Hanbinbluy akTUBHICTL MPOSIBASAIOTH
GIOreHHi YMHHWKKM NpefcTaBneHi XiMivHOK
Ta (Di3UKO-MEXaHiYHOW [iet0 BiOreHHoi
MNiBKM Ha NOBEPXHi BMPO6iB. HambinbLuo-
ro pyWiHyBaHHs 3a3HaloTb Hacamnepeq
HecTilKi kap6oHaTHi ripcbki nopogun. B
ycix 6e3 BUHATKY 3paskax KapOoHaTHWX
ripcbkux MOpig cnocTepiraeTbCa pyvHy-
BaHHS MOBEPXHEBOro Llapy kapboHaTty
LUASXOM MO0 PO3YMHEHHS 4K MepeTBo-
PEHHs Ha HeLwinbHi cynbgaTHi MacK, Ki €
cy6CcTpaToM Anf HACTYMHOTO PO3BUTKY
6IOreHHNX YTBOPEHS.

Ins BMpOGIB i3 cunikaTHUX FiPCbKUX
nopig, (rpaxit, rabpo, nabpagopwT) xapak-
TEPHUM € pYiHYBaHHA 3epeH TEMHOKOMIp-
HUX MiHepaniB, fiKi 3HaxodATbCcA Ha Mo-
BEPXHi BUPOGIB, Nif Ai€t0 KNCMOTHWX ona-
piB. Oco6nmBo Le MpoLec € aKTUBHUM
Ha 3epHax Cnof, L0 MOLEeKyau Npu3Bo-
OWTb [0 iX NOBHOI pyiHaLii 3 yTBOPEHHAM
KaBepH Ha nosepxHi BupobiB. BHacnigok
BMBITPIOBAHHA CUAiKaTiB 3anisa y noeepx-
HEBOMY LUapi BUPOBIB TaKOX HaKonuuy-
tOTbCA OKCWOMW TPMBANEHTHOrO 3ani3a, Lo
NpWU3BOOUTL O NOsIBU BypuX BIATIHKIB Y
3abapBneHHi matepiany Bupobis.

AHTPOMNOTEHHI YWHHWUKW € LpYropsagHu-
MU Y CiflbChKi MiCLIEBOCTI, OfHaK Yy BEU-
KX MPOMMCAOBMX MiCTax, Hacamnepeg y
Kwvesi, Lien TMN NOLLKOKEHb € NepeBaxa-
UMM,

3BepTae Ha cebe yBary LUMPOKE pO3-
MOBCHKEHHS Y MEXaX MiBHIYHOI YacTUHU
YKpaiHn 3a6pyOHeHHs NOBEepXHEBOro Lwa-
py BWPOGIB 3 [EKOPaTUBHOrO KaMiHHA
aMoOpHMMM CaXMCTUMKM MaTepianamu,
LL0, HaneBHe, NOB'A3aHO 3 aHTPOMNOreHHM-
MU BUKMZAMM NPOMMCIIOBUX MiANpPUEMCTB
Ta aBTOTPAHCMOPTY.

TakuM YMHOM, Y pesynbTati BUKOHAHHS
pocnimkeHb AedIekTiB ripCbKmx nopig, sKi
BMKOPUCTOBYIOTb K [1EKOPATUBHE KaMiH-
HA HA TepeHax NiBHIYHOI Ta 3axigHoi Yac-
TWH YKpaiHu, BCTAHOBNEHO, LU0 CTYMiHb
MPOSIBIB PyWHaLii MOBEPXHi PI3HOro reHe-
3UCY CYTTEBO 3aNeXWTb Bif TEPMIHY EKC-
nnyatauji Bupo6is. Ha noyatkosux (5-10
POKIB) CTafifx NepeBaxatoynMu € Nposiem
LedeKTiB aHTPOMNOreHHOro BMUBY, Ha-
camnepeq BaHganiamy, a Ha 3Ha4HuX ya-
CoBMX NpoMixkax (25-50 i 6inbLUe poKiB)
FONMOBHUMW 33 CBOEK IHTEHCWBHICTIO €
AedekT nNpupogHoro noxogxeHHs. Cy-
YacHi BUPOOK 3 AEKOPATMBHOMO KamiHHs
5-10 pokiB, BUKOHaHi 3 NPUPOLHMX MaTe-
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OOCHIIKEHHA | PO3POBKU

pianis BITYUIHAHOTO YK IMMOPTHOrO MOXO-
IPKEHHSI, NepeBaXHO HECYTb Ha cobi cniau
LeeKTOYTBOPEHHS aHTPOMOrEHHOro re-
HE3NCy 3 MOBGIYHUM 3HAYEHHAM NPUPOA-
HWUX (DaKTOPIB BM/MBY.
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B.B. MEMTIOBCbKWN,
KaHgungar TeXHI"-IHI/IX HayK
IBL| «AJIKOH» HAH Ykpaitu

BH3HaYeHHA MaTepianoeMHOCTI
BHPOOIB 3 KaMEH10

Yacmuna 1. 3acaseni bumpamy KameHto nio

yac bueomobaenns 6upo0ib, bumpamu, AKi

nob6 3011 3 MEXAHIUHO0I0 00PODKO10

PaccMoTpeHbl coCcTaBrsitoLLME PACXOHA MOMYLAPArOLEHHbIX U
[EKOPaTUBHbIX KaMHed npu U3roTOBNEHUN [EKOPaTUBHO-
XYBOXECTBEHHbIX, MHTEPBEPHBIX, CTPOUTESbHBIX M MPON3BOS-
CTBEHHO-TEXHUYECKNX U3[EMIA Y NPEX[e BCEro Ta ux COCTaB/Is-

roLyas, Kotopasi cesidaHa ¢ MX MexaHn4eckoyi o6paboTKoM.

Y paHiwe ony6ikoBaHux poboTtax 6y-
na 3anpornoHoBaHa KnacudikaLis gekopa-
TWMBHMX Ta HaniBLOPOrOLiHHMX KamMeHIB 3a
o6pobntoBaHicTio [1]. Takox posrnsgano-
€A1 NUTaHHS TPYBOMICTKOCTI BUrOTOBIIEHHS!
BMUpOGIB 3 MpuMpopHOro kameHio [2]. Op-
HaK s po3paxyHKiB OCHOBHUX TEXHOSO-
riYHnx napameTpis BUPOGIB 3 NPUPOAHOTO
KameHio [3], po3paxyHKy LiHv Ta cobisap-
TOCTi Takmx BMpOBIB HEOOXIOHO BU3HAYW-
TW iX MaTepianoeMHiCTb.

[MTaHHA BU3HAYeHHS MaTepianocem-
HOCTi BUPOGIB € BAXIMBMMU B PI3HUX ra-
Ny39X NPOMMUCIOBOCTI: MaLUMHOGYYBaHHI,
aBTOMOGiNe6yayBaHHi, nerkin npomucno-
BOCTi TOLL0. 3apa3 y kameHeo6po6HOMY
BUPOGHULTBI NMUTaHHA MaTepianoemMHOCTi
BMPOOBIB ONMCaHi HEQOCTATHBO.

IcHye BigomMa MeTOAMKa BU3HAYEHHS
LiHM Ha BMPOOMW 3 HaniBLOPOroUiHHMX Ka-
MeHiB [4], ka 3aCHOBaHa Ha BU3HAYEHHI
iX BApTOCTi 3aNeXHO Bif BULY KaMeHIo, 3
SKOr0 BUrOTOBJIEHWA Lei BUMpi6, Ta MOro
3aranbHoi Baru B rotosomy Burnsagi. Op-
HaK Takui nigxig NpakTU4HO BUKMOYaE 3

12

BapTOCTi BMPOGIB BATPaTY (BigXxoom kame-
HI0), MOB'A3aHI 3 TM, LU0 KiNbKiCTb Kame-
HIO, SiKa BUTpa4eHa nig 4ac BUrOTOBMEHHS
petani a6o Bupo6y, 3Ha4yHO Ginblia 3a
/oro uucty Bary y BUpo6i. TaknuMm YMHOM,
po3pobka MeToAy OUiHKWM MaTepianoem-

The components of the flow of semi-precious and decorative
stones in the manufacture of decorative art, interior design,
construction and production of technical products and, above all
that their component that related-ligated with their machining.

HOCTi BUrOTOBNEHHsI JEKOpaTUBHO-XYL0X-
HiX Ta iHWwWX [5; 6] BUPOGIB 3 NPUPOZHOTO
KaMeHI0 € akTyaslbHUM 3aBLaHHAM Kame-
Heo6po6HOr0 BUPOGHULITBA.
[MpunycTumo, Lo HeO6XiaHO BUFOTOBM-
TV BMPI6, 3aroToBKa AN AKOro Mae 06'eMm,

Pucyrok 1. TpuBUMipHi napaMeTpuyHi Mogeni: a — 3arotoska BUpooy;
6 — 3aroTOBKa 3 MPUMYCKOM Ha MeXaHiyHy 06pobKy

ISSN 2079-1410

PRECIOUS AND DECORATIVE STONES 2014 No 2



Tabnmys 1. 3icTaBneHHs 06'eMiB AESKMX 3aroTOBOK Ta BMPOGIB 3 KaMeHHo

OOCHIIKEHHA | PO3POBKU

30BHILLHI BATNSA,

HaiimeryBaHHs

1. Kopnyc rogmHHuka
(ckapH)
V,=3,6x10° mm3
Vg =1,15x10% mm3
V3/Vg=313

2. Kopnyc rognHHuka
(Mapmyp)
Vg =12,0x10° mm3
Vg = 8,61x105 mm3
Vy/ Vg =14

3. KoL (HedppuT)

V, = 38,3x10° mm3

Vg =8,61x10% mm3
Vy/ Vg =4,45

4. Basa (He(gopwuT)

V, = 68,4x10% mm3

Vg =9,94x10% mm3
Vi/ Vg=6,9

5. Jle3o HOXa
(HedppuT)
V, =6,0x10* mm3
Vg =1,79x10* mm3
V3/ Vg =335
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IKUA JOPIBHIOE OAMHMLL. 32 OaMHULIO BU-
MIpIOBaHHA B pasi BUrOTOBIEHHs Jekopa-
TUBHO-XYOOXHIX abo iHWMX BUPO6IB 3
MPUPOZHOTO KameH [5; 6] mpuimMemo,
Hanpvknag, 100 mwm.

Ha pucyHky 1 (a, 6) nokasaHo: 3aroTos-
Ka Bupoby poamipamu 100X100X100 mMm,
3aroToBKa 3 MPUMYCKOM Ha MexaHiuHy 06-
poBKy (BMKOHAHO Pi3HUMM KONMbOpamu).
MantoHKM CTBOPEHI 3 BWUKOPMCTAHHAM
MOXTNWUBOCTEN TPUBUMIPHOIO MPOEKTYBAH-
Ha [7-9].

3aranbHi BUTpPaTM Marepiany MOXHa
YMOBHO PO3AINUTU Ha [eKinbka cKnago-
BuX. DaKTUYHI BUTPATU MaTepiany MoxHa
cnpobyBaT BpaxoByBaTW 3a LOMOMOIOH0
LEKINbKOX KoediLieHTiB, MOB'A3aHMX 3 BU-
Tpatamu Mifg 4Yac MexaHiyHoi 06pO6KM
(Ky), BuTpatammi, 3ymMOBNIEHUMM HekparT-
HICTIO pO3MIpIB 3aroTOBKM Ta 610Ky Kame-
Hio (K,), Ta BuTpatamu, ki 3'ABNAITLCS
Mifl yac BUpi3aHHs 6IIOKY KameHio 3 reo-
NOTIYHOro Tina: rMunobw, niH3W, LUTOKA, Ma-
cuBy i T. iH. (Kg).

3aranbHi BUTPaTW KameH0 MOXHa
npeactaBut y  Burnapi: Vgg =
= VXK XK, XK, ne Vg, V3 — BignosigHo
3aranbHUn 06’'€M KaMeHw, HeobXigHWi
ANsl OTPUMaHHs! 3aroTOBKW, Ta 00'eM 3a-
FOTOBKM.

Y Tabnuui 1 HaBeaeHo AaHi npo 06’'eMu
3aroTOBOK Ta [eTanen feskvx BUpobis 3
KaMeHIo.

Cnip 3ayBaxuty, Lo Mix o6’eMoM 3a-
rotosku (V3) Ta BupoGy (V) Hemae nps-
MOro 3B'AI3KY. IX 3HaueHHs MOXyTb OyTy
6nNM3bKUMK ana BUPOGIB, fKi MatoTb Npo-
CTYy reoMeTpuyHy popMy, Hanpuknag, pis-
Hi BMOWM MNIAUTKK, | CYTTEBO BIOpPI3HATUCA
Ansl BUPOGIB, fKi MatOTb CKNagHy NpocTo-
POBO PO3BUHEHY hopMYy.

3 Tabnuui BMOHO, WO Ppi3HWUA B
o6’emax BMPOGIB (oeTanei) Ta ix 3aroto-
BOK AN PO3rNSHYTUX NpWKnagie cniesig-
HocuTbest Ik 1 0o 1,4-6,9. Takum 4nHOM,
YMM CKNagHiLle BUpi6, TUM BinbLua pisHK-
us B 06’eMi BMPOGY Ta 3arOTOBKM LIS
HBOTO.

Hapani BCi MipKyBaHHa Npo martepia-
NOEMHICTb BMPOG6IB BECTUMYTLCA LLOAO
3aroToBKM BUpOGY (deTani), fka sBnse
coboto mapanenenineq 3 poamipamu, L0
LOPIBHIOKTL rabapuTHUM po3mipam aeta-
ni 3 npunyckamy Ha mexaHiyHy o6pooKy.

Bupas ona Bu3HaYeHHs KoedillieHTa
BMKOPUCTAHHA KaMEeHI0, MOB’A3aHoro 3
oro MexaHiqHolo 06pobkoto (K,), MoxHa
sanucatn K, = Vg, / Vs, fie Vg, — 06'em
3aroTOBKM 3 MPUMYCKOM Ha MeXaHi4Hy 06-
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pobky. Hapani ons pospaxyHkis maTtepia-
NOEMHOCTI BMpO6IB 3 KameHio 6ygemo
YMOBHO BBaxatu (MpunycTumo), Lo
pearnbHUM fieTansam Ta 6nokam Bignosiga-
t0Tb KyOM piBHi  iM 3a 06'eMOM 3i CTO-
poOHOK a =\3/V3. CtopoHa ky6a 3
NMPUNYCKOM ~ Ha MexaHiuHy o6pobKy
BignoBigHo Gyde ay = \3/ Vo

a

1,17), 3HadeHHs a,, = 103-108 mm, a
Mpp = 3-8 MM 3anexHo Big po3mipy 3a-
FOTOBKM Ta iIHCTPYMEHTY BignoBigHO.

Onsa npakTM4yHOro BMKOPWUCTaHHA Nifg
4ac PO3MITKM 3arOTOBOK MOXHA 3anuLua-
TW 3aranbHUA (CyMapHWii) mpunyck Ha
MeXaHi4yHy 06pOBKY ABOX MPOTUIEXHUX
CTOpIH 3ar0TOBKM 5 MM Mpy po3mipax 3a-

[ —]
— j  ——
Nps; Mp -Npp
6

PucyHok 2. CknapmoBi npunycky Ha MexaHidHy o6pobky

MoxHa BBaXxaTu, L0 3arafibHuiA npu-
nyck (Mgy) Ha MexaHidHy 06po6KY (puc.
2) CKnagaeTbc 3 TPbOX OCHOBHMX Yac-
TUH: npunycky Ha pisaHHa (Mpp), AKMIA
3yMOBJIEHMIA PO3MipaMn (TOBLUMHOIO) iH-
CTPYMEHTY Ta MOro GUTTAM; NpUNycky Ha
YopHose LwnichysaHHs (M), fKuiA 3ane-
XWTb Hacamnepeq Bif BiOXWneHHs napa-
NENbHOCTI MMOWMWH 3aroTOBKM, WO YTBO-
punocst Ha onepawisax pisaHHs 3a paxyHoK
HETOYHOCTI YCTAHOBKW Ta BiOXWNEHHSA Mu-
NX Mif Yac pi3aHHs, a TakoX NPUMycKy Ha
4nCTOBE LLUNIChYBaHHS — LOBEOEHHS (I'Ipﬂ).
[MpunycK Ha nonipyBaHHs,, YMOBHO BBEXXaEMO,
nopisttoe Hynto. Mgy = Mpp + Mgy + Mpp.

3HaYeHHs NPUMYCKY Ha MexaHidHy 06-
pobKy, 3aneXHO Bifl 3aCTOCOBYBAHOTO Mif
4yac BUrOTOBNEHHS OESKMX BUAIB BMPOGIB
3 KaMeHI0 TEXHOMOTIYHOro obnafHaHHs Ta
BWKOPMCTOBYBAHOIO anMasHo-abpasue-
HOrO IHCTPYMEHTY, HaBefieHi B Tabnuui 2.

Mpunyck Ha 4opHOBe LuNipyBaHHA,
NOB'A3aHWMA 3 BWPI3aHHAM 3aroTOBOK,
(hopMY€ETLCA B3[OBX CTOPIH BislbLLUMX PO3-
MIpiB (Nepekic, BiOXWNEHHS) i € Makcu-
MasbHUM [0 MEHLUOro po3Mipy. Takum
YMHOM, i3 3ar0TOBKM BUMPOOY MEXaHiqHO
06pOOKOI0 BUAANAETLCA MiHIMaNbHUI
Lap marepiany 3 YOTUPLOX CTOPIH, @ Mo
ABOX (K NpaBwsio, YCTaHOBOYHWX) — MaK-
CManbHU.

OTXe, 3Ha4eHHs KoedpiljeHTa BMKO-
pucTaHHs marepiany K, nexutb B Mexax
K, = 1,09-1,25 (cepeaHe 3Ha4eHHs —
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rotoBku fo 100 MM i 10 MM npu po3mipax
£o 500 mm.

BucHoBkn

TakuM 4MHOM, BUTpATW martepiany, ki
BWHUKAOTb Mif Yac BUrOTOBMIEHHS BUPO-
6iB 3 KaMeHI0, MOXHa BMpaxoByBaTW 3a
[OMNOMOrO0  [eKiNbKoX  KoedilieHTiB,
MOB’A3aHWX 3 BUTPATaMM Mif 4ac MexaHiy-
HOI 06PO6KM, BUTPaTaMm, 3yMOBIEHUMY
HEKPATHICTIO PO3MIpIB 3ar0TOBKM i 670Ky
KameHto, Ta BUTpaTamm, fKi 3'sBNSOTHCA
nig Yac BUpi3aHHs 610Ky KameHto 3 reo-
NOriyHoro Tina: rnméwu, niH3u, WTOKY, Ma-
CWBY i T. iH.

Y CBOIO Yepry, Npunyck Ha MexaHiyHy
06pO6KY CKNafaeTbCs 3 TPbOX OCHOBHUX
4aCTWH (MpWNycKy LS pi3aHHs, YOPHOBO-
ro Ta YMCTOBOrO LUNiPyBaHHA) i 3HaXo-
AnTbea B Mexax Ky = 1,09-1,25.
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Tabsmys 2. TIpunyckn Ha MexaHivHy 06po6KY 3aroToBOK BUPOGIB 3 KaMeH!o

JOCHNIOXXEHHA | PO3POBKU

Ne HaiimeHyBaHHs 3acTocoByBaHe o6nafHaHHA Ta Mpunyck
3/n onepadii BUKOPUCTOBYBaHWIA iIHCTPYMEHT My, MM
1 2 3 4

Bepcratv gns pisanHs (BM-1, AOC K8611 Ta iH.)
1 Pizahtt (TTpp) [HCTpyMeHT anmasHuii (kpyru Ta nunm 1A1R 2160-500%1,4-2,4x5x32-76, 1A1RSS/C1 Ohnry
a6o 1A1RSS/C2. 250-630x2,6-4,2x5x32-90 Ta iH.)
Bepcraty whidysanbHi (3E710A, 3E711B, OC-320, 3LUM-320 Ta iH.), TokapHi (1K62M,
1660501 Ta iH.), PpesepHi (6712B, 6761 Ta iH.), cBepanunbHi (2M55, 2LLI55) Ta iH.
Wi [HCTpyMeHT anmasHui (kpyru npsmoro mpocpinto 1A1 P200-350%10-25%3-5%32-75,
2 ”'(pyBaHHﬂ Kpyrv Haniskpyrnoro npodinio 1FF1 ©&125-150%10-32x3-5%x32, Kpyru nmnocki Tuny 0,5-5,0
4opHoBe (Moy)  GAST 35150-400x3-5x32-40, Kpyrit 3 ABOCTOPOHHIM KOHidHUM mpochinem 1EET (14EE1)
@125-150x309%5x32, enemeHTM anmasHi AQ @20-40x3-5, ronosku anmasHi ArL|
@12-20, anmasHi ponuku, kopoHku anmasHi AC 6 @50-100, ceepana anmasHi AC 1
@5-50 Ta iH.)
Bepcraty wnidysanbHi (3E710A, 3E711B, OC-320, 3LUM-320 Ta iH.), TokapHi (1K62M,
16605M1 Ta iH.)
3 LUnicpyBaHHs Mo 05
4mnctoe (Mpp) Kpyru Hanmiskpyrnoro npodinio 1FF1 &125-150%10-32x3-5%32, Kpyru npsmoro npo- ’
cimo 1A1 J200-350%0-25%3-5%32-75 Kpyru mnocki Tuny 6A2T ¢J150-400x3-5%32-40,
ronoBku anmasHi ArLl @12-20, nnaHwwaiitun meTtanesi, anMasHi MIKpONOPOLLKK Ta iH.
Tabnmys 3. 3HaveHHs KoedilieHTa K, siki BpaxoByloTb BUTPATU HA MeXaHidHy 06pOGKY
. . . Po3mipu 3arotoBok 3HauveHus,
HaiimeHyBaHHsI Ta po3mipu BUpO6iB axBXC 3 npuUnycKamu, M3 K., on.
HaimeHLuniA BUpi6: KamiHb y KonekLii,
OEXOEXE MM 25,5%25,5%6 1,25
CepegHin Bupi6: ky6, 100x100X100 MM 102x102x105 1,09
Hai6inbwmi Bupi6: nnuta Habopy NMCbMOBOTO, 510%310%35 193
500%x300x30 MM '
Bukopuctana niteparypa 4. HanisgoporouiHHe KamiHHs Ta BUpo6tu TOOM NMPOEKTYBaHHA BUPOGIB 3 Npu-

3 HbOro. 3aranbHa LjHOBa XapakTe-

1. [ernoscbkmii B.B., Cugopko B.1., Jlg- pucThKa // KOLTOBHE Ta [eKopaTuBHeE

xoB B.H., Motannko O.M. Obpobnio- KaMmiHHs. — 2002. — Ne (4) 30 - C. 41-

BAHICTb MNPUPOAHOr0 KaMiHHA — 52.

06'€EKTMBHA OCHOBA WOro Kracwdika-

uii. YactuHa 8 // KowToBHe Ta pgeko- 5.

patvBHe kamiHHsa. — 2011. — Ne 1 (63).

- C. 16-22.

W3penua kamHepesHble TYY 26.7-
23504418-001:2007. - Beeg.
01.05.2007.

OCTY b B.2.7-37-95. CtpoutenbHble
matepuansl. MnuTel ¥ u3genus u3
NPUPOAHOr0 KamHs. TexHu4eckue
ycnosusi. — Beeg. 01.07.1995.

2. [ernoscbkwii B.B. OocnipxeHHs Tpy- 6.
[OMICTKOCTi BUrOTOBNEHHS BUPOGIB 3
kameHto. YactuHa 3 // KowToBHe Ta
JeKopaTMBHe KaMiHHA. - 2013, -

Ne 1-2 (71-72). - C. 9-11.
7. Pov K.C. YeH. Autodesk Inventor. —

3. OCTY b B.2.7-16-95. CtpoutenbHble Mocksa.: /3g. Jlopu, 2002. — 568 c.

matepuanbl. Matepuanbl CTEHOBble

KaMeHHble. HomeHknaTtypa nokasare- 8.

nen KavecTsa.

Cupgopko B.l., Mernoscbkwii B.B., J1a-
xoB B.H., Motanmko O.M. Cy4acHi me-
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pogHoro kameHto. YactmHa 1 // Ko-
LUTOBHE Ta AEKOPATMBHE KaMiHHSI. —
2008. — No 4 (54). - C. 12-17.

. Cugopko B.l., MNernoscekmii B.B., Jia-

xoB B.H., Motammko O.M. Cy4acHi me-
TOOM MPOEKTYBaHHA BUPOGIB 3 npu-
pogHoro kameHio. YactuHa 2 // Ko-
LUTOBHE Ta [eKopaTUBHE KaMiHHA. —
2009. — Ne 1 (55). — C. 10-15.

10. TexHoNoOr1yecknin npoLecc W3roTos-

NeHns M3OEenuin U3 NPUPOLHOrO Kam-
H. — Beep. 01.03.2010 r.
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YK 004.422

0.10. JINCEHKO, kaHauAaT TeXHiYHNX HayK

O.r. MAHOXIH
J1.B. MAHOXIHA
0.B. MAKCIOTA

Aruy

CTBOpEHHA CUCTEMMU
NUMCTAHUIMHOrO HAaBYaHHSA

B ATLY

Yacmuna opyea

B fjaHHOV cTaTbe PacCMOTPEeHbl BOMPOCh! CO3LaHNs CUCTEMbI

B fjaHHOV cTaTbe PaccMOTPEeHbl BOMPOCh! CO3LaHNs CUCTEMbI

ONCTAHUMOHHOroO 00y4YeHnss Ha 6a3e reMMOJSIOTMYECKON  AUCTAHUMOHHOIO 00y4YeHUsi Ha 06ase reMMOIornyeckomn

nnargopmI.

I-emonoriHHa nnatgopma — Le aBTo-
maTu3oBaHa iHgopMaLinHo-aHani-
TWYHA Mepexa 3 remMororii — CyKYMHICTb
opraHizauiiHux, NpOrpamMHO-TEXHIYHKX,
TenekoMyHikawiH1X 3aco6iB Ta nepcoHa-
ny, Wo 3abesneyyloTb 36upaHHa, 06po-
ONeHHs, HaKOMW4eHHs, aHania, 36epiraH-
HA Ta Bigo6paxeHHs iHdopmaLii y caepi
remonorii LWNSXoM o6’efgHaHHA aBTOMaTy-
30BaHWX iHOPMALINHO-aHANITUYHMX pe-
cypcis ALY Ta BignosigHux npoinbHUX
iH(hopMaLiHNX pecypciB iHWWX opraHisa-
Lin.

ABTOMaTU30BaHa iHopMaLinHO-aHa-
niTM4Ha Mepexa 3 remonorii hopmyeTbes
LUNSAXOM:

— CTBOPEHHSI CUCTEMM ENEKTPOHHOMO A0-
KyMeHTO006iry (nepLumid etan po3pobku);
— CTBOPEHHS1 eNEKTPOHHUX PEECTPIB re-
MOJIOFYHUX O6’EKTIB;

— CTBOPEHHSI CUCTEMMW [AWUCTaHLiAHOro
HaBYaHHS;
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nnargopmI.

— iHTerpauii iHopmMaLiiHux cuctem
ArlyY 3 signosigHumK iHchopmaLiiHUMu
cucTemMamu;

— 3aCTOCYBaHHSA HOBITHIX HAyKOBWX [0-
CArHEHb Ta BMPOBAMXeHHs reoiHgopma-
LiMHUX TEXHOMOTiN.

Ha Bcix eTtanax po3pobku enemeHTiB
remosioriyHoi  nnatcopMu napanesibHo
30iACHIOETLCS iHGhOpMaLiHE HAMOBHEHHS!
6a3 panux. lNpu UbOMY eTan CTBOPEHHS
CUCTEM AMCTaHLjiHoro Ha4anHa (COH) e
BaX/NMBUM Ons (popMyBaHHA 6a3 daHux
remornoriyHoro npodinto. HeobxigHicTb
cucTematusalii 3HaHb Ta iHGhopmauii,
pO3pPO0KM CLeHapiiB, sIKi € OCHOBOMONOX-
HUMKM Nig Yac CTBOPEHHs! ENEKTPOHHOIO
Kypcy, LatoTb MOXIMBICTb hopmanidysa-
TW Ta CTPYKTYpyBaTW BCIO HasBHY iHOpP-
MaLilo, 3aKnacTu OCHOBW ANS CTBOPEHHS
ManbyTHbOi 6a3n 3HaHb 3 remonorii.
TpaHcopmalis 3HaHb y dopmy, Npuaar-
HYy O AMCTaHLIMHOTO HaBYaHHsA, BUMa-
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rae Bif, MeTOAWUCTA HE TiNbKW HABMYOK
BMKOPWUCTAHHA MeaaroriyHux npumnomis,
ane M rMMbokoro Po3yMiHHA TEXHOMONIM i
MOXIIMBOCTE €NEKTPOHHOTO HaBYaHHS.

basa 3HaHb, iKYy Hanexutb po3pobu-
TW, NOBWHHA MICTUTU CTPYKTYPOBaHY iH-
thopmauito reMonoriyHoi cnpsiMOBaHOCTI
ONs NOJanbLUOro BUKOPUCTAHHS il B pis-
HUX EKCMepTHMX CUCTEMAX, CUCTeMax
OWCTaHUinHOro HaeyanHa (COH), komn-
nekcrin CE[l. CyyacHi 6a3n 3HaHb npa-
LHOK0Tb CRINBHO 3 CUCTEMAaMK MOLUYKY iH-
thopmallii, MaloTb KnacugikawiiHy CTpyk-
Typy i hopMmar npencTaBeHHs 3HaHb, K
PO3LUMPIOIOTLCS 32 PaxXYHOK BKIHOYEHHS
[0 HUX Pi3HUX IHOpMaLiiHUX pecypciB i
MOCAyr remMonorivyHoro Npoginto.

Mig yac po3pobKM eneKTPOHHWX (auc-
TaHUiHWX) KypciB 0CO6NMBY yBary Heob-
XiIHO MPUAINUTY:

— MeJaroriyHoMy Au3aiiHy;
— TEXHOMOr4YHWUM iHHOBALLAIM;
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RESEARCH AND DEVELOPMENT

— iHTepaKTMBHOCTI rpadiikv i aHimauii (ri-
nepmegia)

— onTMMI3auii i yHichikauii npouecy pos-
pOo6KY;

— §IKOCTi CTBOPIOBaHUX KypCiB.

OucTtaHuiliHe HaB4aHHA 4epe3 IH-
TEPHEeT — Lie HaBYaHHS, B IKOMY HafaHHs!
YYHIO OCHOBHOI YaCTWHU HaBYaNlbHOroO Ma-
Tepiany i 6inbLua YacTuHa B3aeMofii 3 Bu-
KnajadeMm 3[ifCHIONTLCA 3 BUKOPUCTAH-
HAM TEXHI4HWX, NPOrpaMHKX i agMmiHicTpa-
TUBHMX 3aco6iB rnobanbHoi Mepexi IH-
TEpHeT.

Ha kopucTb Takoi iHTEpPHeT-OCHOBM
ONa pi3HUX Mogenei OMCTaHUiMHOMO Ha-
BYaHHS CBig4aTh PakTopu, 3yMOBIEHi au-
AaKTUYHVMK BNACTUBOCTAMM LibOro 3aco-
6y iHchopMaLiiHuX TexHororii. A came:

*  MoXnmBiCTb Hag3BM4aWHO OnepaTuB-
HO nepefaeaTtn Ha Oyab-AKi BiOcTaHi iH-
chopmauito  6yab-akoro obesary, 6yab-
fKoro Buay (Bi3yanbHOro i 3BYKOBOrO,
CTaTMYHOrO i OMHaMIYHOrO, TEKCTOBOrO i
rpadiqHoro).

e MoXnuBiCTb ONepaTMBHOI 3MiHW iH-
chopmallii Yepes Mepexy IHTepHeT 3i cBO-
ro po6o4oro Micus.

* 36epiraHHs Uiei iHcopmayii B namsTi
KOMM'loTepa MpOTAroM HeobXigHOro mpo-
MKKY Yacy, MOXNMBICTb ii pefaryBaHHs,
06pO6KM, PO3APYKYBAHHS i T. iH.

*  MOXnMBICTb IHTEPAKTUBHOCTI 3a [0Mo-
MOrOI0 creLjanbHO CTBOPOBAHOI 1A LMX
Linev MynsTUMERINHOI iHdopmMaLii Ta one-
paTUBHOrO 3BOPOTHOIO 3B'AA3KY.

* MoxnuBicTb JOCTYMy A0 Pi3HWX [xe-
pen iHdopmadii, B nepwy uepry Web-
canTiB |HTepHeT, BignaneHux 6a3 gaHux,
YUCNEHHUX KOH(DEPEHLLI NO BCbOMY CBITY
yepes CUCTEMY IHTEpHET, poboTn 3 Lieto
iH(hopmaLlieto.

* MoxnuBiCTb opraHisayii eneKTPOHHWX
KOH(DEPEHLIIN, ¥ TOMY 4YMCAi B pexumi pe-
anbHOro Yacy, KOMM'IOTEPHWUX aygio- i Bi-
LE0KOHepeHLin.

* MoxnusicTe pgianory 3 6yAb-AKUM
napTHeEPOM, NiOKNOYEHUM [0 Mepexi IH-
TEpHeT.

* MoxnusicTb 3anuTy iHchopmaLlii Lwoao
OyOb-AKOr0 MWUTaHHA 4epe3 ENEKTPOHHI
KOH(EpEHLT.

*  MoXnmMBIiCTb MepeHecTn oTpuMaHi ma-
Tepianu Ha CBOIO OWCKETY, po3mpyKysaTu
iX | npauBaT 3 HAMK, KONK Le 3py4HO
KOpUCTYyBauy.

Ha pucyHky 1 npepcrasnena cxema
KypciB aucTaHujinHoro HasyaHHs B ALY,
pO3pO6NIOBaHMX | 3annaHoBaHWX Ao
BMNPOBaKEHHS.
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TakuM YMHOM, [0 nepeBar AUCTaHLii-
HOTO HaBYaHHS MOXHA BIIHECTY:
— MOX/MBICTb 3aWMaTUCs B 3PY4YHUN
yac, y 3pydqHomy Micli i Temni;
— napanencHe 3 NPOgECINHOW0 AisAnbHic-
TIO HaBYaHHs, TO6TO 6e3 BigpuBY Bif BU-
POBHULTBA;
— 3MEHLUEHHS BUTpaT Ha MPOBEAEHHS
HaBYaHHS;
— MOXMBICTb 3BEPHEHHs [0 6aratbox
[Kepen HaBvanbHOI iHdopmauii (enek-
TPOHHMX 6ibnioTeK, 6aHKiB AaHux, 6a3s
3HaHb i T. iH.);
— CMifKyBaHHA Yepe3 Mepexy IHTepHeTt
Ta 3a [JOMNOMOrOK eNEKTPOHHOI NOLWTK, 3
iHLWMMMW KypcaHTamu i 3 BUKNapadamu;
— KOHLEHTPOBaHe MOAaHHA HaBYanbHOI
iHchopmMaLlii Ta MynsTMOOCTYN [0 Hei, Lo
nigsuLLye ePEKTUBHICTb 3aCBOEHHS MaTe-
piany;
— MOX/MBICTb HaBYaTW BENMUKY KifbKiCTb
nogei;
— PIBHIi MOXIMBOCTI OfepXaHHA OCBITM
He3anexHo Bif MicUs NMPOXMBAaHHS, CTaHy
3[0POB’si, eniTapHOCTI i MaTepianbHoi 3a-
6e3ne4eHoCTi 0Co6M, AKY HaBHatoTb;
— BUKOPUCTaHHSA B HaBYasIbHOMY NpPOLIEC
HOBITHIX JOCArHEHb iHopMaLiHMX | Te-
NEKOMYHiKaLiHWX TEXHONOTIN, L0 HaBYae
i pOBOTi 3 HUMY;
— eKcrnopT Ta iMMopT CBITOBMX [OCSI-
HEHb Ha PWHKY OCBITHIX MOCMyT.

OcobnmBocTi po3pobku
HaByanbHux marepianis

[TOBHOLIIHHWIA NPOEKT OHNANHOBOrO Ha-
BYaHHA CknagaeTbes 3:
* iHCTPYKTWUBHOrO GIIOKY;
* iHhopmaLiiHOro 610Ky (CUCTEMM iH-
hopMaLiiHOro HamoBHEHHSI Pecypcy);
* KOHTPONbHOrO 670Ky (MexaHi3my Tec-
TYBaHHSA Ta OLLiHKK);
* KOMYHIKaTUBHOro 60Ky (CUCTEMM iH-
TEPaKTUBHOIO BUKNafaHHs);
*  Kepyruoi cuctemu, ska 06’cfHye BCe
Lie B ofHe Line.

AKOCTi, AKi MOBWHEH MaTX MiAPYYHWK
0019 OUCTAHUIAHOTO HaBYaHHS:
* pO3BMHEHA riNepTEKCTOBA CTPYKTypa B
MOHATINHIN YaCTUHI KypCy (BM3HAYEHHS,
TEOpeMy), a TakOX Yy NOriYHIN CTPYKTYpi
BUKNagy (NOCnigoBHICTb, B3aEMO3B'A30K
4acTuH);
* 3pyyHa s KOpUCTyBaya cuctema Ha-
Birauii, Lo [O3BONSE WMOMY NErko nepe-
MiLLaTICA MO Kypcy, BIiONpaBnaTy erek-
TPOHHI NIUCTW BMKNafa4eBi, NepexoanTi B
po3LiNn OUCKYCIlA;
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*  BUKOPUCTaHHS MYNbTUMESIAHUX MOX-
NWBOCTEN CcyyacHUX Komm'ioTepis Ta IH-
TepHeT (rpadiuni BCTaBKW, aHimaulis, 3ByK
Ta iH.);
* HafBHICTb NIACUCTEMW KOHTPOIO
3HaHb, BOYAOBAHOI Y NiAPYYHKK;
* po36MBKA KYpCYy Ha HEBENWKi 6MOKM
(cTOpIHKN);
* HasBHICTb rNOCApil0 (ABTOHOMHWX [0-
BiIKOBMX Martepianis) i nocunaHb Ha rno-
capin, ki po3pobnanTbca ANd Kypcy,
OKpeMux 1oro Mogynis abo cepii Kypcis;
* MOCUNaHHA Ha niTepaTypHi Lxepena,
€NeKTPOHHI 6i6nioTekM i Ha Oxepena iH-
thopmaii B Mmepexi IHTepHeT;
* [OCTYMHICTb — LUBUAKE 3aBaHTaXEHHS
6e3 ycKnafHeHHs edekTamu;
* edeKTMBHUIN 3BOPOTHUIA 3B'A30K 3 BU-
Knagadyem (enektpoHHa nowrta, Web-
KoHdpbepeHLuii, IRC-texHonorii (chat)). IRC
(Internet Relay Chat) — 3acié gna nepe-
roBopiB 4epes IHTEpHeT B peansHOMy
MacLiTabi 4yacy, fKWA [ae MOXNUBICTb
PO3MOBASATYA 3 iHLUMMM NIIOLBMU B YCbOMY
CBITi B PEXMMIi NpAMOro fianory (Havac-
Tille 3a fgonomorot Habopy ¢pas Ha
Knasiatypi KoMm'loTePa).

[ponoHyeTbca Taka CTPYKTYpa KYpCiB
OH:
* aBTOpU Kypcy, dhoTorpadii asTopa i
TeloTOpa. KopoTka TBOpYa Giorpadis as-
TOpa Kypcy, OCHOBHi ny6nikavji. Moxnu-
BO, aypjio- abo Bifeoponuk;
* BBefeHHs (iHdopmauis npo kypc). da-
€TbCA KOPOTKA XapakTepucTuka Kypcy,
L1991 KOTO BiH NPU3HAYEHU, L0 HEOOXigHO
3HATW | BMITW [N151 YCMILLUHOMO 3aCBOEHHS,
posknag, Uini i 3aBAaHHA Kypcy, aHoTauis
Kypcy, opraHisaLis Kypcy, HeobxigHa nite-
paTypa, NopsifoK HaBYaHHs, Sk NpaLoBa-
TV 3 UMM KYpCOM, MicLie i B3aEMO3B'30K
3 iHWUMKU JgucumnniHamu, nporpamu 3a
thaxom;
* OCHOBHWI TEKCT y BUrMAQI mMogynis 3
inocTpauiaMu, BULINEHUMU KIIHOHOBUMM
crnoBamu (AN MabyTHLOrO rnocapito) i
BU3HAYEHHAMU, NOCUMAHHAMM Ha iHLU
CTOPIHKM Kypcy Ta iHWi fxepena iHdop-
maLji B Mepexi IHTEpHET, a TakoX OCHO-
BHi BWUCHOBKW 3 po3giny. KoxeH mMogynb
MOBWMHEH MaTn 3arofoBok. Moxnueo, ne-
penik NuTaHb, AKi CTOCYTLCS LibOro pos-
Jiny, ane He yBiAWAM JO mporpamu, i3
3a3HaYEHHAM Kepes, e MOXHa 3 HUMU
O3HanloMuUTUCa (pakynbTaTWBHO, i fopdat-
KOBI NeKLinHi maTepiany;
* WUTAHHA L7179 CaMOCTINHOrO TecTyBaH-
HA MICNA KOXHOrO PO3AiNy, KOHTPOSbHUX
po6IT | TeM 4N 06roBOpeHHst Ha hopymi
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UbOro Kypcy. 3aBfaHHa 3 Bignosigamu
ONS TPEHIHTY;

* [0BiAKOBI MaTepianu 3 NPeAMETHOI 06-
nacti Kypcy (rnmocapiit), nos’a3aHi rinep-
MOCUNAHHAMM 3 OCHOBHWM TEKCTOM. [110-
capiin 3a MOXNMBOCTI MOBWHEH MOBHO Bi-
pobpaxatu 3micT Kypcy (B igeani rmoca-
Pil Mae MICTUTW TEPMiHW YKPaiHCLKOI,
POCI/CbKOIO Ta aHrMiCbKOl MOBaMM),
CMIUCOK CKOPOYEHb | abpesiaTyp;

* JiTepaTtypa — CMMUCOK PEKOMEHLOBAHOI
OCHOBHOI Ta [0fATKOBOI niTepatypu,
appecy Web-caitis y Mepexi IHTepHeT 3
iHtbopmMaLlieto, HeOOXIAHO ANs HABYAHHS,
3 aHOTaLiel KOXHOTO pecypey;

* efleKTpOHHa 6ibnioTeKka — eneKTPOHHI
KHUMM 3 TEMATUKW Kypcy, MOCKUNaHHA Ha
CaiTK eneKTPOHHWX 6i6nioTeK, enekTpo-
HHi KHUrKM 3 iHchopMaLlieto, HeobXigHO
ONa CTYAEeHTa, Hanpuknag, Wopo po6oTu
3 eNEKTPOHHOK MOLUTOK, 3 MOLWYKY iH-
thopmaviii B IHTepHeT i T. iH. KoxHe no-
CUNaHHA MOBWHHE CYNpOBOLXYBaTUCS
aHoTaL,Eto;

* 3acobu cniBpobiTHULTBA CTydeHTa 3
BMKNAfa4eM Ta iHWKUMKU CTyLeHTamu
(enexkTpoHHa nowTa, TenekoHdepeHLii
(copym), yar);

* MpaKTU4Hi i nabopatopHi poboTu, He-
06XigHI Ana sKICHOrO 3acCBOEHHS KypCy.
lNonepefHb0 PEKOMEHOYETHCS 3MIACHUTU
JOMyCK 0O LbOro BWOy 3aHsATb, Nepesi-
PUTU 3HAHHS TEOPETUYHOTO Marepiany;

* TBOpYI 3aBAaHHs (Kypcosi po6oTH,
ece, 3aBfaHHs, cuTyaLji TOLo), cnpsamo-
BaHi Ha CaMOCTIiHe 3aCTOCYBaHHs 3acBO-
€HWX 3HaHb, YMiHb, HABUYOK, BMKOHAHHS
MPOEKTIB iHOMBIOYyaNbHO Ta B rpynax;

* 60K NPOBNEMHUX CUTYyaUin (TEKCTU
3aBAaHHA Ha BUSIBNEHHS TMUGUHU PO3Y-
MiHHS);

* 6asa paHux pecpepartis, KypcoBWX po-
6iT, NpoekTiB, pedepartiB iHWIMX CTyOEH-
TiB, Npe3eHTauii;

* Web-po6oT cTyaeHTiB (a6o channu
npe3eHTaLliii, po3MiLLeHi B IHTEpHET);

* 60K 3 thannamm (npeseHTauin, pece-
patis, i T. iH.);

* HaMnoLMpeHiLli 3anuTaHHs Ta Bigno-
Bifi Ha HUX, poamilleHi Ha Web-cainTi i
LOCTYNHI ANa CTYOEHTIB;

*  3aKNYHWIA TecT. Ek3ameHauiiHi Ma-
Tepianu, BAMOTY [0 PiBHS BONOAIHHA Ma-
Tepianamu;

* O6JI0K MOHITOPUHIY pe3ynbTaTiB Ha-
BYasbHOI po6oTY;

* MaKeT aHKeT. Y KOMMEKT Kypcy BKLO-
4alTb MAaKeT aHKeT Afia 3HanomcTBa 3
NOTEHLIMHAMM YHHAMM | NakeT TecTiB ans
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BU3HAYEHHS X BMXIOHOTO PiBHA 3HaHb 3
LbOro NpegMety, TeMU, a TaKoX 3aKIToy-
Ha aHKeTa A9 OLiHKM Kypcy Ta ThbKTOpa;
* NPaKTUKyM Ans BUPOOIIEHHA YMiHb i
HaBMYOK 3aCTOCYBaHHA TEOPETUYHMX
3HaHb i3 npuknajamum BUKOHAHHA 3a-
BOAHb i aHanisom MoMurok , Lo 3ycTpi-
YatoTbCA HavacTiLue;

* BipTYyanbHUn nabopaTopHWiA NpakTu-
KYM.

3aranvHi Bumorn i kpurepii go CAH

HaBYanbHWin KOHTEHT
* KepyBaHHA MpoLenfyporo [OCTYMny Ko-
PUCTYBaNbHULbKMX TPYN OO CTOPIHOK Ka-
Tanory;
* MOXNVBICTb CTBOPEHHS CXOBMLLA Ha-
BYanbHuX (SCO) mopynis, po60Th 3 peno-
31TOpiEM MOAYNIB, KOHCTPYIOBaHHS BEPCil
Kypcy 3 Moaynis;
* MOXNMBICTb BCTAHOBMEHHA AN KOX-
HOro MOJy”Na KoedilieHTa Ans nigpaxyHKy
MiZCYMKOBOI OLiHKM PO34iny Kypcy;
*  MOXNMBICTb BKMIOYATW B KYPC B AKOCTI
posginy 6yob-skuiA dain;
* MOXNMBICTb MpUXoByBaTH ony6rikosa-
HWiA Kypc Ha lMoprarni;
* MOXNMBICTb BCTAHOBMEHHS ANS KypCy
Pi3Hi NapaMeTpyu PO3CUKK MOBIAOMNEHD;
* MOXNMBICTb ony6nikysatu Ha lMopTani
CMUCOK ENEKTPOHHWX KYPCIB;
* MOXNMBICTb OpraHisyBatn 36epiraHHs
HaBYanbHUX MaTepianie Ha nOKanbHUX
cepBepax KOHTEHTY 3 aBTOMaTU4HOIO BY-
[la4elo CTYOEHTOBI MaTepiasnis 3 3a3Haqe-
HOro /151 HbOrO cepBepa (4na MiHiMizavii
TpaciKy);
* MOX/MBICTb a@BTOMATU4YHOro 3aBep-
LEHHS! MPOCTPOYEHNX KYPCiB;
* HafBHICTb BHYTPILIHLOrO pepakTopa
KypciB;
* MOXNMBICTb 06’€QHAHHA ENEKTPOHHIX
KYpciB B MOLyIbHi nporpamu;
* MOXNMBICTb 32NOBHIOBATW aHKETU 3BO-
POTHOTO 3B’A3KYy 3a pe3ynbratamu Bu-
BYEHHS KYpCiB;
* MOXIIMBICTb BW3HAYEHHA KypaTopiB
ANS eNeKTPOHHUX KYPCiB;
* MOXNMBICTb NPUCBOEHHA MEBHOMO PiB-
HA (kBanigikavii) 3a nigcymMkamm BUBYEH-
HA KypCy;
* MOXNMBICTb KepyBaTW mnpasunamu
NPU3HaYeHHs Kypcy (camonpuaHadeHHs,
rnofaya 3asBKm);
*  MOXNMBICTb HaNaLITYBaHHA MapLLpyTy
Y3rOOXKEHHs 3afBOK HA ENEeKTPOHHUX

KYpC;
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* MOX/MBICTb PO3CUNKW HaragyBaHb

MPO HEOBXIAHICTb 3aBEPLUEHHS KYpCY;

* MOXI/MBICTb NPUB’'A3KKM OpymMy Ao

€NEKTPOHHOrO Kypcy;

*  MOXNMBICTb MOBTOPHOrO BUKOPUCTaH-

HA MOAYNIB KYpCiB;

* MOXNMBICTb KOMMOHYBAHHS Mporpamm

KypCy 3 po3ginamu iHWmMX Kypcis.
[Mpouec HaB4aHHs:

* TUNW enemeHTIiB (3axofmiB, Mofin) npo-

rpamn HaB4aHHs (Kypc, TPEHIHr, BeGiHap,

TECT i T. iH.), 0OMIK AKX MigTPUMYETbCS

CUCTEMOID;

* [OMYCK KOPUCTYyBaya A0 HaBYasbHOMO

3axofy / nogii / HaBYanbHOrO MnaHy;

* epenik ponen, Lo BOMOATb NPaBoM

npu3Ha4aTy 3axig / Nogito 4ns KopucTysa-

ua;

* MOBIJOMNIEHHS NPO NPU3HAYEHHS 3aX0-

By / nopii BionNpaBnsAeTbCA €NeKTPOHHOK

MOLUTOLO;

* 3[aTHICTb BKMOYATW i BiOKMOYaTW No-

BiZIOMNEHHA Npo nogji;

* MOXNMBICTb KOPUCTyBa4a CaMOCTIMHO

3anucaTnucs Ha eneKkTPOHHWIA Kypc;

*  KepyBaHHsI HYeprot 3anuTiB Ha HaBYaH-

HA (NigTBEPIKEHHS / BiAMOBA);

* [OCTYMHWI 3BIT NPO NMPUAHATTS 3anpo-

LUEHb;

* KOpUCTYBa4 MOXe Bignucatucs y Big-

MoBigb Ha 3anpPOLUEHHS;

* MOXYTb OyTW BCTAHOBIIEHI MONepepHi

YMOBW 711 MPOXOMKEHHS KYpCY;

* MOXNMBICTb MacoBOro 3anucy Ha

€M1EKTPOHHUA KYpC 3@ SIKOKOCb O3HAKOK

(Nepenikom 03HaK, yMOB);

* MOX/MBICTb BCTaHOBMOBaTU 06Me-

XEHHsl B Yaci Ansa 3anucy Ha Kypc;

* MOX/MBICTb BCTaHOBMOBaTH 06Me-

XEHHs! B Yaci 4N BUKOHAHHS [OAATKOBHX

Jin, nepepbdadeHnx Kypcom (abo nnaHom

HaBYaHHs);

* MigTBEpAXeHHs peecTpalii 4epes

€NEKTPOHHY MOLUTY;

* KepyBaHHsl NnaHaMy HaBYaHHS;

* po3cuniKa aBTOMATUYHKX MOBIGOMIEHb

L1191 NEBHWX CTYLEHTIB, BUKIafaYis, MeHe-

OXepiB, afMiHiCTpaTopiB BIiMNOBIgHO A0

TEPMIHIB HABYabHOMO MyaHy;

* BCTAHOBJIEHHA HABYamnbHWX 3axofiB

LN KOPUCTYBaYiB BIAMOBIAHO OO OaT;

*  KypCcW MOXYTb NEPIOOUYHO aBTOMATWY-

HO OHOBMIOBATUCA (HanpWknag, 4naa Lo-

Pi4HOI cepTudikawii);

* MiATPUMKA OYHOrO Ta 3MILLAHOro Ha-

BYaHHS.

KOHTpOMb HaBYaHHs:
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* MOXMBICTb aBTOMATUYHOrO Haragy-
BaHHSI AN NOBTOPHOrO MOBEPHEHHA [0
Kypcy; o

* MOX/MBICTb IMMOPTY MUTaHb Yy CUCTe-
My 3 Tabnuup Excel Ta MS Word;

* MOX/BICTb BCTAHOBNEHHS TEPMIHY,
SIKWIA BiABOOUTLCS Ha BIANOBidb;

*  MOXNMBICTb BCTAHOBMEHHS KiNlbKOCTI
cnpo6 BIANOBIAi HA NUTaHHS;

* MOX/MBICTb NMOKa3y NpaBWibHOI BiAmNo-
Bifi ¥ pasi HenpaswrbHOI BiANoBIAj;

*  MOXJIMBICTb MOKa3y TEKCTOBOI IHCTPYK-
Ui ons 6ynb-AKOro 3anuTaHHA TecTy;

*  MOXIMBICTb BCTAHOBJIEHHS TPUBASIOCTI
MPOXOKEHHS TECTY B XBUIIMHAX;

*  MOX/IMBICTb BCTAHOBNEHHS KiNlbKOCTI
cnpo6, Lo BigBedeHi Ha NPOXOLKEHHS:
TecTy;

* MIZTPUMKA Pi3HUX MOB iHTepdeiicy
TEeCTYBaHHs;

Bukopuctana niteparypa

* MOXNMBICTb NOKa3y NuTaHb 3arasb-
HWAM CMIUCKOM;

*  MOXNMBICTb MPOJOBXWTU TECTYBaHHS
B pasi BTpaTW 3'ejHaHHA 3 CEpPBEPOM;

* MOXNMBICTb EKCMOPTY Ta iMMOPTY Tec-
TiB (nepenik chopmartis);

* MOXIMBICTb MOHITOPUHIY TECTYBaHHS
B iHTepenci AgmiHictparopa;

* MOXINWMBICTb iHOMBIGYyaNbHOTO 3aBep-
LLIEHHS TECTIB;

* MOXNMBICTb OMy6nikyBaHHs Ha lMopTa-
ni CNUCKY TECTIB;

* peanisalif KOMNETEHTHOrO Nigxogy Ao
OLiHKU IKOCTi HaBYaHHS.

BucHoBku
JucTaHuitHe HaBYaHHA PO3LUMPIOE i

OHOBJIIIOE POfb BUKNagaya, kUi NOBUHEH
KOOPAMHYBATMW Mi3HaBasbHWIA NpoLec, no-

CTINHO BOOCKOHANOBaTU Kypcw, ski BU-
Knagae, nigsuLlyBaTu TBOPYY aKTUBHICTb
i KBanigikayito BignNOBIZHO [O HOBOBBE-
[eHb i iHHoBALN.

Mo3nTUBHO BNNMBAE [AOUCTaHUINHA
OCBiTa i Ha CTyAeHTa, MiABULLYIOYN MOro
TBOPYMWIA | iHTENEKTYyanbHUiA NoTeHLian 3a
paxyHoOK camoopraHisalii, nparHeHHs [o
3HaHb, YMiHHA B3aemofgiAtm 3
KOMM'IOTEPHOI0 TEXHIKOK | CaMOCTIHO
npuAMaTV BiONOBiOaMNbHI PiLLEHHS

AKICTb AUCTaHLiAHOI OCBITU HE MOCTY-
naeTecsl B ifeani sKOCTi O4HOI dhopmu, a
MOKPALLYETLCS 3@ PaXYHOK 3anyyeHHs BU-
[ATHOr0 KagpoBoro npogecopcbko-su-
Knagaubkoro cknagy Ta BUKOPUCTaHHS B
HaBYanbHOMY MPOLECi HaWKpalmx Ha-
BYaNbHO-METOANYHMX BUAAHb | KOHTPO-
NOKYNX TECTIB 3 AUCLMNAIH.

1. CeobopHas aHumknonegums Bukunepus [anekTpoHHbIA pecypc]. — Pexum goctyna: http://ru.wikipedia.org.

2. MeTognyeckme pekomeHLaLUmMmu No CO3AAHMI0 Kypca AUCTaHLMOHHOrO 06y4eHus yepe3 uHTepHeT / B. KaHago // caiiT «BbusHec-o6pa3oBaHue
B Poccum» [aneKTpoHHbI pecypc]. — Pexum goctyna: http://www.curator.ru.

3. [wucTaHumoHHoe o6pasoBanue // calT «MapKkeTWHT B WHTEPHET, MHTEPHET M BU3HEC» [3NEKTPOHHLIN pecypc]. — Pexum gocTyna: http:/

scherbakov.biz.

4. E-Learning nnatchopMbl NOAAEPXKKN AUCTAHUMOHHOrO 06yyenus / B. Banyickuii // caidT KneBCKOTO HaLMOHANbHOTO TEXHUYECKOrO YHUBEp-
cuTeTa [3NeKTPoHHbIN pecypc]. — Pexum goctyna: http://udec.ntu-kpi.kiev.ua.

5. O cucteme gucTaHumoHHoro o6yyenns STELLUS // caiiT komnbtoTepHbix cuctem «CTan» [anekTpoHHbI pecypc]. — Pexum goctyna: hitp:/

www.stel.ru.

6. TMpuemyLiecTsa AMCTAHLMOHHOMO 06pa3oBaHns B YkpauHe // canT «TenekoMMYHWKaLMOHHbIE CUCTEMBI U CETU» [9NEKTPOHHbIA pecypc). —

Pexum poctyna: http://tcs.kharkov.ua.
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10.[. FAEBCbKUUN

10.1. TAAXYH, kaHaugar reonoriyHnx Hayk

Arygy

OOCHIIKEHHA | PO3POBKU

HesnuanMe cKno

Ons ekcneptuau 8 ALY 6yno HagaHo
[Ba 3pa3kn CKMa CUHLOTO i 3eMIEHOTO KO-
neopis (gpoto 1).

OCHOBHI reMosoridHi XapakTepucTukm
cTexon

1. CKIo 3eN1eHOro Kosbopy.

®opma orpaHoByBaHHs — rpywa. eo-
MeTpUYHi po3mipn 18,2x13,0x6,31 MMm.
Maca — 14,49 kaparta. Konip — 3eneHui.
Noka3HuK 3anomneHHs n = 1,760, onTuy-
HWIA XapakTep — i30TPOMHWIA, TyCTUHA —
4,19 r/cmB. Mneoxpoiam BifCyTHIN. Xapak-
Tep JIIOMIHECUEHUii: AOBXWHa XBWUNI
365 HM — BIACYTHS; [OBXMWHA XBWNI
254 HM — 6nipo-3eneHa

2. CKNo CYHBOTO KOMbOpY.

®opma orpaHoByBaHHsi — oBan. leo-
MeTpuyHi po3mipn 20,12x10,02x5,41 mM.
Maca — 10,60 kaparta. Konip — cuHiit. llo-
KasHWK 3anoMneHHs n = 1,722, onTU4HUiA
XapaKTep — i30TPONHuIA, rycTHa — 4,07 r/ome,
lMneoxpoiam BiACYTHIA. XapakTep noMmi-
HEeCLeHLji: goBxuHa xsuni 365 HM — Big-
CYTHS; OOBXWHA XxBWUNi 254 HM — 6nigo-
3eneHa.

Ha anaparti Presidium Duotester 6ynu
BUMIPSHI NOKa3HUKK BifOWUBHOI 30aTHOCTI,
Aki gopisHio0Tb 0,33.

BvBYeHHs B peHTreHOMOMIHECLIEHTHO-
My cnektpomeTpi (EXDRF) nokasano Ha-
sIBHiCTb gomiliok La, Zn, Si, Ca, Zr i mi-
kpogomiwwok Cu, Y, Sr, Ba.

[ig yac BMBYEHHS UMX CTEKON B iMep-
CiiHOMY MiIKpOCKOMi 6ynn BUSIBNIEHI ra30Bi
6ynbballKK, a TaKOX XapakTepHi ans cre-
Kon cnabo BupaxeHi cnign Tedii.

BUHATKOBICTL TakMX CTEKON Ha BigMiHy
Bil 3BMYaWHKMX NONArae B [yXe BUCOKIN
LLiNbHOCTI i JOCWTb BMCOKOMY MOKa3HWKY
3anOMMEHHA. 3 YCbOro BUOHO, WO Li AB
BACTMBOCTI CTEKOST MOXHA MOB'A3aTi 3
HafBHICTIO BEJIMKOI KiflbKOCTi eneMeHTy
naHTaHy. Takui BWL CKNna B IOBESTPHIA
ranysi BUKOpUCTOBYBaM piako. MpoTarom
6araTbOX POKIB CKI10, IKE MICTUTb flaHTaH,
BUKOPUCTOBYIOTb Y (DOTOTEXHIL.

®oto 1. CuHe i 3eneHe CKIoO

@oro 2. Ckno 3 epeKToM 3MiHW KO-
nLopy

@oro 3. Ckno 3 eeKToM 3MiHW KO-
nbopy
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Ons ekcnepTuau B ALY 6yno HagaHo
3pa3oK cKna 3 eheKTOM 3MiHW KOmbopy
(cpoTO 2, 3).

OCHOBHI reMosnoridHi XapakTepucTukm
ckna

®opma orpaHoByBaHHf — Kpyr. [eo-
METpUYHI po3mipn & 8,01-8,04%x5,19 mm.
Maca enemeHta — 1,83 kapata. Konip
Mpy WTYYHOMY OCBITIIEHHI — XOBTO-3€s1e-
HUA. Konip npu AeHHOMYy OCBITNIEHHI —
XOBTYBaT0-OpaHxeBun. [MokasHuK 3a-
nomneHHs n = 1,556, oNTUYHUIA XapakTep
— i30TponHmiA, ryctuHa — 2,88 r/em®. Mre-
OXPOi3M BIfCYTHIA. XapakTep NoMiHec-
LieHLji: noBxXwuHa XBuni 365 HM i 254 HM
— BifCYTHS.

Ha anapari Presidium Duotester 6yno
BUMIPSHO MOKA3HWK BifOMBHOI 3[4ATHOCTI,
fKWiA fopisHioe 0,22.

BuBYEHHS B PEHTTEHOMIOMIHECLEHTHO-
My cnektpometpi (EXDRF) nokasano Ha-
fIBHICTb pomiwok Na, Si, Pr, Nd i mikpo-
pomiwok Mn, As, Sb, Ba, Pb. Ckopiw 3a
BCe, ehekT 3MiHW KONbopy BUKITMKaHWI
3Ha4YHMMK pomiwkamu Pr, Nd.

Mig Yac BMBYEHHS LMX CTEKON B iMep-
CiiHOMY MikKpockoni 6ynu BWsIBNeEHi Xa-
pakTepHi ons cTekon cnabo BUPaxXeHi
cnigu Tedii. KameHi Takoro Tuny BUKOpUC-
TOBYIOTb fK iMiTaLii MiHepany giacnopy, B
SKOMY MPUCYTHIA ehekT 3MiHU KOnbopy.
Taki kameHi npofaloTb Mif TOProBOK Ha-
3BOI0 «3YMNTaHIT».
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MINERAL RAW MATERIALS

YAK 553.55

B.M. CYPOBA
B.I. JISLWOK

Aardy

FeMonIorivdHi XapakKkrepucCcTUuKkv
MapMypu30BaHX BartHsKIB

Kpumy

B oannoii cmamve onucanvl gusuxo-mexanuueckue
Xapaxmepucmuxu
KaK

0151 U320MOGIEHUSL 10BENUPHO-NPUKIIAOHBIX U30eTUll U

u cemmoiiocudeckue

MPAMOPU30B6AHHbIX ~ U36ECMHAKOB

VKpaueHu.

Mapmypun3oBaHi BanmHaku pas3oMm 3
MapMypoM 3 npafjaBHiX 4aciB NoLCTBO
BUKOPUCTOBYBANO Ana 6yniBenbHO-0340-
6n10BanbHUX PobiT, a 3a HafBHOCTI BUCO-
KMX AEKOPATMBHUX BIACTMBOCTEN (MpwBa-
61MBOr0 TEKCTYPHOTO MastoHKa, Hacude-
HOr0 3a6apBNEHHS i T. iH.) K IOBEMiPHO-
BMPOOHE KaMiHHSA, NS BWUrOTOBNEHHS
NpeaMeTiB iHTEp’epy, MO3aikW, npukpac
Towo. [lo Takux BMCOKOOAEKOPATUBHMX
BarHsAKIiB, NPUAATHUX AN BUrOTOBNEHHS
t0BENIPHO-BUPOGHOT NPOAYKLii, MOXHa
BiOHECTW [esKi BUOM MapMypu30BaHUX
BanHskis Kpumy (choto 1).

MapmypunsoBaHmii BanHsKk — 0CafoBo-
meTamopepidHa ripcbka nopoga kap6o-
HaTHOro Cknagy, fika yTBopunacs Luns-
XOoM MeTamopaiamy 3 BanHsky abo fo-
JiomiTy, ane He metamopaisyBanach [o
cragii mapmypy. Lns HboOro xapaktepHi
YiTKO BUAMMI 3arnLLIKY naneogopn Ta
¢hayHu i BiH Jobpe rpuiMae nosipyBaHHs
[0 A3epkanbHoro 6amcky [1].

BukopucTanHs mMapMypr3oBaHuX Ban-
HAKiB Kpumy nodanoch Lie 3a 4acis na-
NEONITY, @ HAayKOBE BMBYEHH — Ha Mo-
yatky XIX ctonitta. lNowToBXOM Ans Ha-
YKOBOrO BMBYEHHS CTaB PO3BUTOK Kame-
HepiHOi cnpaem y Pociickkin imnepii Ta
Mofa Ha BUKOPWUCTaHHA BUPOGIB 3 [EKo-
paTUBHUX KameHiB y AW3aiHi iHTep'epi..
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KPbIMCKUX
mamepuana

This article describes the physical and mechanical
and gemological characteristics of the
marmorized limestones as a material for producing
ornamental products and jewelry.

Crimean

®oro 1. MonipoBaHa nnacTMHa MapMypy30BaHOrO BamHsKy,
Bitok-AHKomcbke pogosmile (konekuis CkosopogHesa B.B.)

Y 1834 p. kHs3b M.C. BopoHLoB opraHi-
3yBaB y Cimbepononi kameHepi3Hy maw-
CTEPHIO AN BUrOTOBNEHHS KOJMIOH, Bas,
nopTanis KamiHiB Ta iHLUMX JEeKopaTUBHO-
03006/110BaNbHUX BUPOGIB 3 MICLLEBMX NO-
pif, y TOMy 4u1chi 3 MiCLieBUX MapMypu3o-
BaHWx BanHskis [2, 3]. Mo3a Tvm gekopa-
TWBHI Ta (Di3NKO-MEXaHi4Hi BNacTUBOCTI,
neTporpadivHmiA i XiMi4YHWIA CKnag Kpum-
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CbKWX BarHsKiB y pi3Hi yacu BusYanm y-
pos, Camonos, O.€. ®epcmaH, MauwoHe,
t0.B. CemenyeHko, B.A. Cynpuyos, B.B.
KoutobuHebka, C.J1. Xpuwanosuy, M.M.
bapatos, O.. MaTioWwKMHa Ta iHWi fo-
CIigHMKN.

Mapmypu3oBsaHi BanHaku Kpumy sans-
rawoTb y BUragi pucoBmx Tin, fKi ckna-
[aloTb GiNbLUICTb BEPLUMH [0NOBHOI rpsiau
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KpuMcbKux rip — 1N, WO NpoCTArHYnMCS
Bif banaknaem fo ®eogocii. Mapmypu3o-
BaHi BanHAKW NpeLCTaBeHi TOHKOKpUCTa-
NiYHUMM PUCTOBUMM Ta LLAPYBATUMH Pi3-
HOBMAAMW NepeBaXHO KEMOPILK-TPUTOH-
CbKOrO IpyCy BepXHbOi topu. MOoTyXHICTb
TOBLL CArae Bif [HOEKiNbKOX METPpiB [0
nepLumx CoTeHb MeTpis [4]. Binbwa Yac-
TWHA POROBULLY MapMypv30BaHWUX BanHs-
KiB € po3sBigaHo — bitok-AHKoCbKe
(MapmypHe), Cesactononbcbke (Bana-
KnaBCbKe), ArapMuwmuTcbke, [acmpuH-
CbKe Ta iHLWi. [eski 3 HUX po3pobnsKoTh,
ane nepesaxHo Ha LWe6iHb, (NIOCOBUN
BanHsk, 6yToBe Ta CTIHOBE KaMiHHS.

Konip MapMypu3oBaHuX BanHsKiB po-
XXEBWIA, CBITNO-POXEBUI, XOBTO-POXEBU,
TEMHO-POXEBUIA, 6ino-pPOXEBUIA, 4epBO-
HUIA, KOPUYHEBO-YEPBOHWIA, 6ino-4epBo-
HWIA, XOBTUIA, KOPUYHEBO-XOBTUI, CBIT/O-
KOPUYHEBWI, 6iN0-KOPUYHEBWIA, Cipun,
POXeBO-Cipui, 6ino-cipuin fo 6inoro, Xo.-
TO-CipWiA, TEMHO-CIpUIA A0 4OpHOro. 3a-
6apBEHHS Y POXEBWX, YEPBOHWX, KOPUY-
HEBWX, XXOBTUX TOHaX 3yMOB/IEHE HasB-
HICTIO OKCWAIB 3anisa, piflle MapraHuo;
cipe, TEMHO-Cipe 0 HYOPHOrO — HasABHICTIO
OpraHi4HNX PELLITOK.

TeKCTYpHUIA MasnioOHOK NASMUCTWN,
CMyracTui, LuapyBaTui, 6pekdieBUgHUN,
KOHIIIOMepaToBUAHWIA, OOMITOBUIA, Mi30ni-
TOBUI, Nen3axHui. MNepeBaxHo ecTeTny-
HO NpWBa6NVBI TEKCTYPHI MaOHKK 3y-
MOBIEHI 260 HAasBHICTIO MaNEOHTONOrY-
HUX PELUTOK (BiNbLWUiCTb 3 AKMX 3aMilleHa
KanbLuTOoM), abo BK/HOYEHHAMM BamnHAKIB
iHLIOrO KOMbOpY (BpeKYieBUOHMIA, KOHIO-
MepaToBUaHWI), a60 KOMOBIHALEI0 LeKimb-
KOX TEKCTYPHWUX MasioHKiB (Tabn. 1).

lYCTMHA MapMypu30BaHOTO BamnHsKY
KOMMBAEThCA B Mexax 2,70-2,59 r/cm3
(cepedHsi rycTuHa 2,68 r/cmd), TBepaicTb
3a wkanoww Mooca popieHioe 4-4,5, no-
Ka3HWK 3aNOMMEHHS 3a JOMOMOrow ped-
pakToMeTpa BU3HAYUTU HEMOXIMBO.

Mapmypu3oBaHuii BamnHAaK Henposo-
PWA, NPOCBIYYE TifIbKM Y MicLsX, AKi 3ano-
BHEHi KanbuuTOoM. JTIoMiHecueHLis y mMap-
MYPU30BaHOr0 BarHsKy BigCyTHA, ane
KanbLWT, SKWUA 3anNOBHIOE BUKOMHI MYLLII,
KaBepHW, YTBOPIOE MPOXWITKK, NMIOMIHECLi-
l0€ Y XKOBTWX, XOBTO-6/1aKUTHWX i 6ifo-
6NaKUTHUX BigTiHKAX.

OCHOBHVMMU Heponikamm Mapmypuso-
BaHUX BarHsKiB € TPiLLWMHYBATICTb, fKa
3MeHLUYe BMXig roToBOI NPOAYKUil A0
10-30 % Big 3aranbHOi Macu, Ta npoLuap-
KW [IIMHUCTOrO martepiany, ki 3ycTpiya-
I0TbCA Y LMX FiPCbKMX MOpofax nepeBax-

MIHEPAJIbHA CNPOBUHA

@070 2. KaboLLIOHW Ta BCTaBKa 3 MapMypu30BaHOTO BarHaKy,
Kapgukoicekuin kap'ep

HO HACM4YEHOr0 YEePBOHOTO abo KOpUYHe-
BOro Kobopy [2]. KpiM Toro, fo Hefonikis
MOXHa BiHECTU KPUXKICTb, BKIIIOYEHHS
3epeH KeapLy, Cniay OKWUCNEHHs 3ani3o-
BMICHUX MiHEpanis y BUrMsgi XOBTO-Opy-
HaTHWX MNsAM.

MapMmypr3oBaHi BanHAKW nerko o6po-
6natoTeC | fo6pe NpUIMMatoTb NosipyBaH-
HA 10 A3€epKasibHOro 61mMcky. BUHATKOM €
Ti pi3HOBMAM, SKi MaAIOTb OifIAHKK 3 BKIHO-
YEeHHSMW 3epeH KBaply, L0 HEeraTMBHO
BNAMBae Ha TpygoBMTpaTW nig 4ac pos-
MWUNIOBAHHS, MOMIPYBAHHA Ta 3HOLLEHHS
KaMeHeoOpOBHOro iHCTPYMEHTY, He3Ba-
Xatoumn Ha ue, Pi3HOBUON 3 BKITIOYEHHAMM
3epeH KBapLy MpuiAMatoTb BMCOKOSIKICHE
L3epKkanbHe nonipyeaHHs. Pasom 3 Tum,
MILHICTb MapMypK30BaH1X BanHAKiB nig-
BULLYETLCA 3i 36IMbLUEHHAM KiIbKOCTi Mi-
Hepany KanbuuTy, SKUA 3amillye MyLLA
Ta 3aMOBHIOE KaBEpHW i MPOXMAKM LMX
ripCbK1x nopig.

Y natopartopii ALY 3a gonomoroto
énuckomipy «Novo-Gloss Trio» 6yno npo-
BEEHO BWUMIPIOBAHHA 6AKUCKY noniposa-
HWX 3pas3KiB MapMypu30BaHUX BamnHAKIB.
lMokasHuk 6nmcky npu KyTi 60° KonvBas-
ca Big 63,3 go 96,0 ym. of., a cepenHii
ctaHoBuTb — 80,9 (eTanoH (ckno) mae
6nuck 92,6 ym. op.). Omxe, Ue CBigYMTbL
npo [obpy 34aTHiCTb [0 MonipyBaHHs
KPUMCbKMX MapMypu30BaHWX BarHsKiB.

He Bci Mapmypu3oBaHi BanHsku Kpu-
MY 3a TEKCTYPHO-KONIOPUCTUHHUMI Xapak-
TEPUCTMKaMW NpupatHi Ans BUrOTOBMEH-
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HS 10BENPHUX MpuUKpac i Bupo6iB. binb-
LWIiCTb 3 HAX Ma€ HWU3bKY XYOOXHbO-ECTe-
TUYHY NPUBAGNMBICTL, a came Yepes He-
fiCKpaBuiA Konip (nepeBaxHo y Cipux To-
Hax), OBHOPIOHWA TEKCTYPHUIA MastoHOK
(Arapmuwuupbke pogosuile). 1o Toro X,
nepeBaxHa OiNbLWICTb 3 HAX LyXe TPiLu-
HyBaTa, a fesKi CUNbHO BMBITPINi.

OcHOBHI MOKNagW NpuaaTHoro 3a Tek-
CTYPHO-KONMOPUCTUYHUMW XapaKTepucTu-
KaMu MapMypu30BaHOro BarnHsKy 3Haxo-
paTbea nobamsy mict Cesactonona (Ka-
pvkonceknin kap'ep) (poto 2), Cimdbepo-
nons (Bitok-AHKoNCEKEe pogoBuLLE) (hoTo
3a, 36) Ta y BUMISAi ranbku Ha NASHKHAX
BiOKnagax y pamoHax KOpiHHWX BUXOLiB
BanHAKiB i KOHrNomepaTis Mix deopociero
i Cypakom (cpoTo 4).

MapmMypr30BaHi BanHakM 3 MAHKHWX
BiOKNAQiB NpeLcTaBneHi y BUrnAgi rasb-
KW, fiKa XapakTepuayeTbcs Jobpoto Big-
COPTOBAHICTIO i NEPEBAXHO HEBENMKMMM
poamipamu Big 1 go 5 cm, pigwe go 10-
15 cM. ['onoBHUMK pedhekTamu ranbku €
HasBHICTb KaBepH Ta Mani poamipu. La
ranbka B OCHOBHOMY NMpupaTtHa Ans Bu-
FOTOBIIEHHS HEBESMKUX BMPOGIB, nepe-
BaXXHO KaOOLLOHIB, BCTABOK i ranTyBaHHs.
Cnig 3a3HaunTy, WO BUOOBYTOK L€l ranb-
KW € enisoanyHnM i He Mae MacoBoro xa-
pakTepy. A NpomyKLis 3 Hei 3aBOsaKK Ko-
NbOPY, TEKCTYPHOMY MAItOHKY Ta iHLMM
0CO6IMBOCTAM Mae BWCOKI XyOOXHbO-eC-
TETWUYHI NOKA3HUKM.
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MINERAL RAW MATERIALS

®ot0 3a. lNonipoBaHa nnacTHa MapMypu30BaHOro
BanHsAKy 3 YOTUPUMPOMEHEBUMU KOpanamu,

Bitok-Axkoncbke poposuile (konekuis CkoBopogHesa B.B.)

24

Ne
3n

®oto 36. lNoniposaHa nnacTuHa MapMypu30BaHOro
BanHsky, bilok-fHKOMCLKe popoBULLIE

(konekuis CkosopogHesa B.B.)

Tabnmuys 1. TeKCTYPHO-KONOPUCTUYHI XapakTePUCTUKA MapMypU30BaHNX BaMHAKIB 3 NepCrekTMBHUX pogosuiy Kpumy

Poposuie

Bitok-AHKolicbke
(MapwmypHe)

CeBacTononbchke
(Banaknascbke)

CeBacTononbChke
(banaknascbke),
kap’ep lMcvnepaxv

CeBacTononbCbke
(banaknaBcbke),
Kap'ep Kagukoicbkuid

lacnpuHCbKe

Kpumcbke y36epexks
no6nuay Cesactonons,
banaknasu, Cygaka,
®eopocii

Konip

Kopu4HEBO-4EPBOHMIA,
YePBOHO-POXEBHIA, POXE-
BUI, BEXEBMIA, XOBTUN,
POXEBO-XOBTHI

CBITNO-POXEBUA, POXEBMI,
4ePBOHO-POXEBUM, YepBO-
HO-XOBTWI, YEPBOHO-KO-
PUYHEBMIA, KOPUYHEBWA,
CBITNO-KOPUYHEBWIA, CBITNO-
cipuit fo 6inoro

CBITNO-pOXeBUi, POXEBMIA,
CBITNO-CipuiA Ao 6inoro

YepBoHWIA, POXeBO-4epBO-
HUiA, XOBTO-POXEBWIA, CBIT-
10-KOPUYHEBHIA, POXEBO-
Cipui, Cipuii

Cipui, TeMHO-Cipuit [
HOPHOr0, KOPMYHEBO-CIpUiA

Cipwiz, TeMHO-CIpWIA, poxe-
BO-CipVi, KOPM4YHEBO-HEP-
BOHUIA, POXEBO-YEPBOHNH,
POXEBO-YEPBOHMIA, POXe-
BUIA, XXOBTO-POXEBWIA,
XOBTHIA, TEMHO-CIpWIA [0
YOPHOrO

TeKcTypHUA
MaJTOHOK

[MnsmucTvn,
OpeKyieBUIHNI,
Men3axXHUI

[MnsmucTvn,
OpeKyieBIaHNIN,
Men3axXHU

BpekuieBnpHWA,
OJHOPIHMA,
IV REN G

OJHOPIHMA,
NASMUCTUIA, CMY-
racTuii, pigko
OpeKyieBIaHNIN,
Men3axXHUIA

[MnsamucTvn,
KOHrnomeparo-
BUOHWA,
Mi3oniToBUA,
PiOKO Nen3axHMiA

[MnsamucTvn,
CMyracTui,
OpeKyieBMaHNIA,
Men3aXHWN,
00niTOBUIA

[edektyn

TpilywmHyBarTicTb,
KaBEPHO3HICTb,
HasABHICTb FMHUCTMX
MpoLLapKis

TpilymHyBarTicTb,
KPUXKICTb, HasBHICTb
FNYHUCTUX NMPOLLAPKIB

TpilywmHyBarTicTb,
KPUXKICTb, HasBHICTb
FNVMHACTUX MPOLLAPKIB

TpilywmHyBaTicTb,
KPUXKICTb, HasBHICTb
FNMHUCTYX MPOLUAPKIB

TpilywHyBarTicTb,
KPUXKICTb, HasBHICTb
FNMHUCTUX MpOLUAPKIB

TpilymHyBarTicTb,
KaBEPHO3HICTb
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MpuMiTKM

Yacto sycTpivaoTbes
3anuLLKK hayHn (kopanu,
racTponogu, [ABOCTY/KOB
MOTIOCKY), 3amMOBHEH
Kanbutom. PogosuLie
pO3pOBAETLCA

3yCTpiYatoThCA 3AMLLKM
(hayHu (Kopanw, ractpono-
O, OBOCTYMKOBI MOJKOCKM),
3aMOBHEHI KanbLMTOM.
PopmoBuiLe 4acTKoBO
PO3POBNAETLCA

3yCTpivatTLCA 3aNMLLKK
(hayHu, 3amnoBHEHI KamnbLy-
ToM. Kap'ep po3pobnseTses

3yCTpiYatoThCA 3aMLLKM
(hayHu, 3anoBHeHi
KanbuuToM. Kap'ep
He PO3pOBASETHESA

Poposuie
He po3poBNAETLCS

Kpuctanm,
MPOXMIKN KanbLuTy
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®or0 4. BCTaBku 3 ranbk MapMypoBaHOro BarHsiKy,
okonmusa cMT OpmxoHikinse (konekuis CutHikoBa A.J1.)

Y Mexax Lilo4mx Kap'epis, AKUMK pO3-
pobnsnMch POAOBMLLA, 3a3HadeHi y Ta-
6numui 1, MOXNMBO 3HaWTK 6Garato Kpyn-
HUX (bparMeHTIB CUPOBWUHHUX YynamKiB
MapMypr30BaHOro BamHAKY, NpUOATHWX
LS9 BUTOTOBJNIEHHS HACTINbHMX NpuKpac
(Kyni, Ba3u, NMCbMOBE NpUNagas TOLO).
lMpoTe Ui hparMeHTH € ayxe TpillMHyBa-
TAMU FK Yepe3 NPUPOLHI TPILLMHK, TaK i
BHACMiQOK BUOYXOBMX POBIT, AIKi MpoBOAW-
nucb Nig Yac BMOOGYBaHHA MapMypu3o-
BAHOro BanHsaKy. KpiM TOro, B HUX 4acto
3yCTPIHaAOTLCA MPOLIAPKM TNIMHK, CAigw
OKMCHEHHS Lleskux MiHepanis, L0 CyTTe-
BO 3MEHLUYE BWXif NMPUAATHUX N1 BUKO-
PUCTaHHS CUPOBMHHUX (bparMeHTiB. 3a-
3BUYall BUXiO CUMPOBWHM, MPUAATHOI ANs
06p06KM, CTaHOBUTL He 6inbLue 30 %.
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BucHoBku

Kpumcbki MapMypu30oBaHi BanHsku 3a-
BLOAKM CBOIM TEKCTYPHO-KONOPUCTUHHUM
0COBNMBOCTAM € NEPCMNEKTUBHIUM HOBENIP-
HO-BMPOOHUM MaTepianioM, npuaaTHUM
ONS BUTOTOBJIEHHS! PISHOMAHITHUX tOBE-
NipHUX | XYAOXHBO-NPUKNAagHWX BUPOOIB.
lMoknagun Lmx ripCbKux nopig AoCUTL 3Ha-
YHi, opHak nuwe 1-2 % tosenipis Kpumy
BWKOPWCTOBYIOTb iX Y CBOIX poboTax i To
nepeBaxHO Yy BUMMsALI HEBESMKUX BUPO-
6iB, KAOOLLOHIB Ta Nnackux BCTaBoK. Bap-
TO Nam’ATaTi, WO y pasi HanexHoro Bif-
HOLLEHHS [0 LUbOro TPaguuiHOrO KpuMm-
CbKOrO KameHI0 Ta BiAMnoBigHOI MOro no-
nynapu3auii BiH MOXe 3alHATU TigHe
MicLie cepef toBenipHO-XyOOXHbOI Ta Cy-
BeHipHoi npogykuii Kpumy.
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Bukopucrana nitepatypa

lenera O.J1., Ceprienko |.A. 1a iH. Atec-
Tauis Ta ekcnepTHa ouiHKa AeKopaTUBHO-
ro KamiHHs: HaBYanbHUN MOCI6HNK — K:
aray, 2013. - 60 c.

XpuwyarHosuy C.J1. ToLwyKOBO-OLiHIOBAb-
Hi pO60TY MO BUBYEHHIO AEKOPATUBHO-06-
NULIOBANbHUX BNAcTUBOCTEW BamHAKIB i
BUBEPXeHWX nopig Kpumy B mexax Aito-
unx Kap’epis i BigomMux nposBiB Kpum-
cbkoi obnacTi, M. Cimdeponons, 1995.

Xpuwarnosn4 C.J1. Cuctematusauis, 06-
NiK Ta NONOBHEHHS KaM’iHUM MaTepianom
ekcnosuuii myseto K «[liBgeHbeko-
ueHTp», Cimceponons, 2008.

Cynpuny4eB B.A. BuBYeHHs BUpOGHWX Je-
KOpaTUBHUX Kam'sHUX Matepianis y
Kpumcbkuid o6nacTi i wnsxu ix npomuc-
noBoro BuKopucTaHHsa, M. Cimceponons,
1969.

Baparos T1.H., MMpockypskos O.A. n gp.
Mpobnembl W nepcnekTUBbl OCBOEHUS
uBeTHoro mpamopa Kpbima // F'eoTexHiy-
Ha mexaHika. — 2013. — Ne 109. - C.
143-149.

MarwowknHa O.1. TeHeTnveckne pasHo-
BUAHOCTH BEPXHEWOPCKUX
MpPaMOpu3NpOBaHHbIX W3BECTHAKOB
Kpbima // HaykoBwit BicHuk HI'Y. — 2013.
- Ne 4. - C. 11-16.

CemeH4enko [0.B., AragonoBa T.H.,
Cononurko WN.C., JlbBoBa T.B., HazapeH-
ko B.B. LipeTHble KamMHW YkpauHbl. — K:
BynisenbHuk, 1974. — 188 c.
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3 21 no 24 TpaBHA NOTOYHOTO POKY B
micti Kappapa (Itanis) npoiiwna 32-a
MiXHapogHa BWCTaBKa MapMypy, TEXHo-
norin Ta pu3anHy «Carrara Marmotec
2014»,

TpaguuiiHo BMCTaBKa € MIOLLAAKO0
[na 06MiHy iH(bopmaLlieto | HanaromkKeHHs
6i3HeC-KOHTaKTIB y cipepi BUOOOYTKY, 06-
POGKM Ta BUKOPWUCTAHHA MPUPOOHOrO Ka-
MiHHS.

Ha ubomy 3axogmi 6ynu npucyTHi gene-
rauii 3 6aratbox KpaiH, y ToMy yucni 1 3
Ykpainu.

OpranizaTtopu BMCTaABKM
CARRARAFIERE Ta INTERNAZIONALE
MARMI E MACCHINE CARRARA SpA
N6’s3HO 3anpocunu yKpaiHebky denera-
Lil0 y cknafi npeAcTaBHUKIB KaMeHego-
6YBHUX | KAMeHeOo6pO6HMX MiANpPUEMCTB
— TOB «lOHikom-Mpom», TOB «YkpaiH-
Cbka kameHeoB6po6Ha komnaHisi», TOB
«Kappapa», TOB «CimeHc-rabpo» Ta iH.

Y pamkax cnienpadi [depxasHoro re-
MONOriYHOro  UeHTpy VYKkpaiHn 3
INTERNAZIONALE MARMI E MACCHINE
CARRARA SpA ulo BuCTaBKy Biagigas
3aCTYMHUK OMPEKTOpa — KePIBHWK Bigginy

26

jalray
nmatiec 2/014;

eKCMepTM3M HaniBLOPOrOLHHOMO Ta 4eKo-
paTuBHOro kamiHHa Feneta Oner JleoHTi-
oBwy.

YNpogoBX LbOro 3axofy BiH MpoBiB
3ycTpiv 3 lpesngeHTom Ta Biue-Mpesu-
peHTom Acouiauji Internazionale Marmi e
Macchine Carrara Spa (IMM). Mig vac 3y-
CTpidi 6yno LOMOBJIEHO MPO OCHOBHI Ha-
NPAMKX nogansLuoi cnisnpadi Mix IMM Ta
ALY Ta sigmiveHo 060ninbHY 3aLlikasne-
HICTb y LM chiBnpaui MiX yKpaiHCbKOIO i
iTanimCcbKOK CTOPOHaMMK.

LlikaBoto BusiBMNacs i cama BUCTaBKa,
Ha fKiit 6yNo NpeacTaBNeHO BENUKY KiMb-
KiCTb Pi3HOBWOIB AEKOPATUBHOIO KamiHHS
3 6araTbox KpaiH CBiTY. 3BMYaWHoO, TYyT
nepeeaxanu Mapmypu 3 perioHy Kappa-
pu, e 30cepelXeHa BeSMKa KinbKicTb
POLOBULL, BCECBITHLOBIZOMUX TOProOBUX
MapoK rpaHiTy i Mapmypy. Takox 6ymnu
npencTaBneHi HOBi PO3pobku y cdhepi 06-
POOKM KaMeHI0 Ta MaluvH ons BugooyT-
KY CUPOBUHHUX BIIOKIB.

B okpeMomy naBinbioHi eKcroHysanu-
CA KOMMaHii, fKi cneuianiaytotsca Ha ou-
3aiiHi | BUKOPUCTaHHI OEKOPaTUBHOMO Ka-
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MiHHA. OcobnuBe BpaXeHHs Cnpasuimn
po60TH Yy CTUAI Xali-Tek.

[na ykpaiHcbkoi feneradii 6yno opra-
HI30BAHO EKCKYPCito Ha popoBULLe, e f0-
6yBaloTb KappapCbkuii Mapmyp, SKWiA BK-
KOPWUCTOBYIOTb Y GYOIBHULTBI Ta apxiTek-
TYpi Le 3a YaciB AaBHLOPUMCHKOI enoxm.
Tam Xe BOHWM Manu MOXJIMBICTb BifBiaaTy
My3seit icTopii BUOOBYTKY Kappapcbkoro
Mapmypy.

Mo 3akiH4yeHHO po6OTWM Ha BUCTaBL
BCi Y4aCHWKM YKpaiHCbKOi denerauii Big-
MITUMK, WO LeW 3axig 6yB HiEBUM, i KOH-
TaKTW, HanpauboBaHi nig Yac noi3gku, €
nepcnexTvBHUMK Ta ByayTb CIPUATA PO3-
BWTKY BITYM3HAHOI ranysi OekopaTuBHOro
KaMiHHS.

IHGpopmaLivina [oBigka: nam sTHUK
C.. Knsirnui Onb3i Ha MuxasiniscbKivi nino-
Wi y Knesi BUrOTOBIEHO 3 KappapCbKoro
Mapmypy mapku «CtaTtyapio».

Pepakuia «KOK»
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NEWS

I'paniT Kopeubkoro pomaoBHIA:
toproBa Ha3Ba «ROSA RAVENO EXTRA»
(«(Poca PaBeno Ekcrpar), ingekc GR22

KopeLbke pofoBuULLE FPaHiTIB po3TalLloBaHe Ha BigcTaHi 5 Km MinepanbHui cknag (%):
Ha niBgeHb Big . Kopeub Kopeubkoro panoHy - nnarioknag: 7-40;
PiBHeHCbKOI obnacrTi. - Kaniesun nonboBuin Wwnat: 0-55;
- keapy;: 19-30;
[paHIT poXeBwWi, CipyBaTO-pOXEBUIA, CepedHbOo-KpPYnHo3ep- - Giotut: 3-18.

HUCTUIA 3 OOHOPIAHUM TEKCTYPHUM MaITIOHKOM.
lpaHiT KopeubKoro poaoBuLLa MOXe BUKOPUCTOBYBATUCH 15

®isnKo-mexaHidHi BnacTuBOCTI: BHYTPILUHBOrO Ta 30BHILLHLOrO O6NMLIOBaHHS 6ygiBenb, BUCTU-
IcTHHa rycTuHa: 2,73 r/emd, NaHHs MIAnork, BUrOTOBMEHHA (IrypHUX BUPOGIB, PUTYaNibHUX
BoponornuHanus: 0,08-0,20 %. Cropya, EneMeHTIB JOPOXHbOro 6ygiBHMUTBA (Opyliartka, 6op-
MiLHICTb Ha CTUCK Y cyxoMy cTaHi: 1932-2682 Krc/cm2, OHOpU, NAWUTW GNS MOCTIHHSA) TOLLO.

CrupanicTb: 0,53-0,61 r/cm2.

Mogynb KpynHocTi: 2,53-2,59. Po3pobky KopeLbKoro pogoBulia rpaHiTis 3MiACHI0E
MopucTicTb: 0,74-1,87 %. TOB «XongnHroea komnais "Hagpa Ykpaihu'», ska 3HaxoguTb-
Mapka 3a mopo3ocTiiikicTio: F-50. ca 3a agpecoto: 34707, PiBHeHcbka 0611., Kopeubkui p-H, C.

IBi3gis, Byn. Mepemory, 2/1, Ten. 067-410-7613.
PagpiaujiHo-ririeHiyHa xapaktepuctuka: 8-16 mkp/rog, | knac Ovpektop TOB «XonguHroea komnadis "Hapgpa Ykpainu'» —
(yci Bugyn 6ygiBHMLTBa 663 0OMEXEHD). bopopos Bnagucnae IBaHoBuY.

28 ISSN 2079-1410  PRECIOUS AND DECORATIVE SToNES 2014 Ne 2



HOBWHN

Aabpagoputn CA00iACHKOro poaOBHIIA

Cnobigcbke popoBule nabpafopuTiB po3TalloBaHe Ha MinepansHui cknag (%):
MiBHIYHO-3axigHiN okonuui Big ¢. Cnobigka KopocTuwiBCbKOro nnarioknas: 75-98; nipokcex: 1-12; onisin: 1-10.
pavioHy XKUTOMMPCBKOI obnacTi.
Ja6papoput Crno6igcbkoro pogoBuLLia MOXE BUKOPUCTOBYBA-
MporHosuuii o6csr 3anacis Ha 01.01.2014 3a kateropicto  TUCb [N BHYTPILUHLOrO Ta 30BHILUHLOrO 06MMLUOBaHHS 6ygi-

A+B+C1 - 1285,12 Tuc. M5, BeJSlb, BUCTUNAHHS MiLNIOry, BUrOTOBNEHHS (IrYPHWX i puTyasb-
HUX BUPOBIB, ENEMEHTIB JOPOXHLOro 6ydiBHULTBA (6pyLUuaTka,
®isnKo-mexaHidHi BnacTuBOCTI: 60patopK, NAUTA ONS MOCTIHHS) TOLLO.
IcTuHHa rycTuHa: 2,73-2,8 ricmd,
BoponornuHanhs: 0,05-0,29 %. Po3spobky Cnobincbkoro pofoBuila nabpagopuTie 3GiNCHI0E
MiuHicTb Ha CTUCK y cyxomy cTaHi: 1o 1500 MPa. MAT «KOpOCTULIBCHKUIA Kap'ep», SKUA 3HAXOOWUTLCA 3a agpe-
CrupanicTb: 0,4-0,5 r/cm2., coto: 12502, XXutomupcbka 0651., KOPOCTULLIBCbKMIA p-H, M.
KopocTuwis, Byn. YepBoHux naptusaHis, 29.
PapiauiiiHo-ririeHivHa xapaktepucTtuka: 33,4 Br/kr, | knac (yci Fonosa npeniHHA MAT «KopoCTULLIBCHKUIA Kap'ep» —
BuaW 6ypiBHALTBA 663 0OMEXEHD). Mopo3s Irop €sreHiiiosu.
ToproBa Ha3Ba ToproBa Ha3Ba
«VOLGA BLUE SELECT» «VOLGA BLUE CLASSIC»
(«Boara Bay Ceaekm), («Boara Bay Kaacik),

innekc L13 innekc L14

JNabpagoput TEMHO-CipUIA 0O HOPHOrO 3 ACKPABOIO ipu3aLlieto JlabpapopuT TEMHO-CIpWiA 0 YOPHOrO 3 3eNEHKYBaTO-CipuM

y (hioNETOBO-CHHIX, BNIAKUTHUX | 3EMEHUX TOHAX, KPYMHO3EPHUC-  BIATIHKOM, Mae sCKpaBy ipu3aLlito y gioneToBO-CHHIX, 6aKUTHUX

TUIA 3 OBHOPIBHUM TEKCTYPHUM MAsOHKOM. i 3eNeHNX TOHaX, KPYMHO3EPHUCTWUA 3 OJHOPIOHUM TEKCTYPHUM
MaJTtOHKOM.

ISSN 2079-1410  KOLLITORHE TH AEKOPHTHRHE KAMIHHS 2014 No 2 29



EXHIBITIONS CALENDAR

THHSY

HourmorHe Kkam

17107
21/07 /2014
IHpia, Mym6an

18/07
21/07/2014
Manawnsia, Kyana-Jlymnyp

25/07
28/07 /2014
Kutan, MekiH

27107
29/07 /2014
CLUA, Hbto-Uopk

02/08
04/08/2014
Adppuka, MoraHHecoypr

06 /08
09/08/2014
Bpa3sunisa, Can-lMayny

22 /08
25/08/2014
IHpia, Dxannyp

26/08
28/08/2014
AnoHisa, Tokio

31/08
02/09/2014
ABcTpanis, CigHen

31/08
02/09/2014
Benuko6puTaHis, JIoHaoH

06 /09
08/09/2014
IHpia, Oeni

06 /09
10/09/2014
ITanisa, BlyueHuya

09/09
13/09/2014
TainaHa, BaHrkok

10/09
14/09/2014
IcnaHia, Mappup

11/09
15/09/2014
Kutan, LleHb4YXeHb

12/09
15/09/2014
IHpia, Mymo6an

15/09
21/09/2014
TOHKOHr, FTOHKOHI

31th India International Jewellery Show
MixHapodHe tosernipHe woy nposodums IHOiticbka pada 3 po38umkKy
ekcriopmy 00pO20UiHHO20 KaMiHHS | toeenipHUX eupobis

Malaysia International Jewellery Fair
Manadsitickka mixkHapoOHa sucmaska roeesipHux aupobis i kowmosHocmel

Beijing International Jewellery Fair 2014
MixHapodHa eucmaska r8esnipHUX rnpuKpac, KowmosHocmed,
00p020YiHHO20 KaMiHHSI, 06riadHaHHs Or1s 8enipHOI MPOMUCIOBOCTI

JA New York Summer Show
MixHapodHa sucmaska t08eipHUX npukpac, KowmosHocmed,
00pP020YiHHO20 KaMiHHSI, Kpucmariie, MiHepariie

Jewellex Africa
MixxHapoOHa eucmaeka Koribop0o8o20 O0P0O20UiHHO20 KaMiHHS, OiamaHmis,
riepriie, 108enipHUX NpukKpac, obradHaHHs 0is 1eenipHOI NPOMUCIOBOCT

Feninjer - The Brazilian Gems & Jewellery Show
Mix+HapoOHa eucmaska reesipHUX npuKpac

Jewellers Association Show — JAS 2014
Mix+HapodHa sucmaska 00p020UiHHO20 KaMiHHS, H08enipHUX 8upobis i
mexHoroeaill ix saupobHUUMea

Japan Jewellery Fair 2014
MixHapodHa sucmaska ycbo2o criekmpa i ocmaHHix meHOeHy,t ceimoeor
togenipHoi iHOycmpir

JAA Australian Jewellery Fair — Sydney 2014
Mix+HapoOHa eucmaska reesipHoi 2asny3i A3iamcbKo-TUXOOKeaHChbKO20
PE2iOHy: t08eMipHUX NMPUKpacu, armasu, O0PO20UiHHE KaMiHHS

International Jewellery London
MixHapoOHa eucmaeka Ou3aliHepCbKUX I08eslipHUX rnpuKpac, 0opo2oyiHHO20
KaMiHHS | OiamaHmis, eKCKIMH3UBHUX 200UHHUKIG, CyrnymHiX rnocrye

3rd Delhi Jewellery & Gem Fair — DJGF 2014
MixxHapoOHa eucmaska rogesiipHuUx aupobig i 00po20UiHHO20 KaMiHHS

VICENZAORO Fall
Mix+HapoOHa sucmaska rosesiipHuUx eupobig, 00p0O20UiHHOZ0 |
Hariedop0o20UiHHO20 KaMiHHSI, nepriis, Kopasie, 200UHHUKI8

Bangkok Gems & Jewelry Fair

Mix+HapodHa sucmaska 00p0O20UiHHO20 KaMiHHS, 06p0obIeHo20 i
HeobpobrieHoeo, reenipHuUx 8upobis, obrnadHaHHS 07151 H08ETPHOI
POMUCI080CMI, CyryMHiX moeapig

Madridjoya
MixHapoOHa eucmaeka re8eslipHUX NpuKpac i 200UHHUKI8

Shenzhen International Jewellery Fair 2014
MixHapodHa sucmaska toeenipHoi npodyKuyii

India International Fashion Jewellery & Accessories Show
MixxHapodHa eucmaska MOOHUX t08enipHUX 8Upobie, akcecyapis, bixxymepii

Hong Kong Jewellery & Gem Fair
Mix+HapodHa sucmaska GiamaHmig, nepiiie, 0PO20UIHHO20 KaMiHHS,
t08eripHUX fpukpac, iHcmpymeHmie i 0brnadHaHHS
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HexopamupHe KamiHHS

18/07
21/07 /2014
Kutan, LluHgao

16/08
19/08 /2014
Kopes, Ceyn

20/08
22/08/2014
Kutan, LaHxan

20/08
22/08/2014
MNAP, MoxaHHecOypr

02/09
05/09/2014
KasaxctaH, AnmaTtn

10/09
12/09/2014
Pocisi, CaHkT-lMeTepbypr

11/09
14/09/2014
YkpaiHa, Opeca

23/09
25/09/2014
MakuctaH, Kapaui

24/09
27/09/2014
Itanisa, BepoHa

11/10
14/10/2014
IpaH, TerepaH

23/10
26/10/2014
TypeuunHa, AHKapa

29/10
01/11/2014
TOHKOHr, FTOHKOHI

10/ 11
13/11/2014

Caypniscbka Apasisi, Ep-Pisg

13/11
16/11/2014
TypeyyunHa, AHTaniqa

26/11
29/11/2014
Ioabiua, I[lo3Hanb

KAJIEHOAP BUCTABOK

STONE QD 2014
MixHapodHa sucmaska rpodyKuii i ycmamkyeaHHs1 KaMeHeobpobHOI
npomucriogocmi

SeoulBuild 2014
MixHapodHa sucmaska 6ydieenibHUX | 0300651H08a/IbHUX Mamepiarie

Wall Decoration Materials
Mix+HapoOHa eucmaska OekopamusHUX Mamepiarie i mokpummie sl
308HIWHIX Ma iHmep'epHUX cMiH

INTERBUILD AFRICA 2014
Mix+HapodHa bydieesnibHa sucmaeka

KazBuild 2014
KasaxcmaHcbka mixkHapoOHa sucmaska «bydisHuumeo ma iHmep’ep. BikHa,
Osepi i gpacadu. Kepamika i kamiHb»

Design&Decor St.Petersburg
Mix+HapodHa iHmepepHa gucmaska, NpupoOHUU i WMyYyHUU KaMiHb

Inter Build - 2014
MixHapodHa 6ydieenbHa sucmaska

Stonefair Asia Exhibition 2014
Mix+HapodHa sucmaska rpupoOHO20 KaMeHH, 8upobig 3 Hb020, MexHorozil,
obnadHaHHs ma iHcmpymeHmig 0511 suO0bymKy U 06pObKU KaMeHH

Marmomacc 2014
Mix+HapodHa crieuianisogaHa sucmaska mMapmypy, ousaliHy supobie 3 Mmapmypy
i mexHorozili 06pObKU KaMeH!o

Iran Stone Expo 2014
MixHapodHa sucmaska iHOycmpii KaMeHto, Kap'€pHO20 8UO0BY8aHHS i
CYMiXKHUX 2arny3el

Turkeybuild Ankara - 2014
Mix+HapodHa bydieesnibHa sucmaska

Hong Kong International Building and Decoration Materials & Hardware
Fair
MixHapodHa sucmaska 6ydieenbHUX i 0eKopamueHuUx Mamepiarnis

Saudi Stone Tech 2014
MixHapodHa crieyianizogaHa gucmaska KaMeHr | KaMeHeobpobku

Yapex Building Exhibition 2014
Mix+HapodHa eucmaseka bydieernbHa i bydigesibHUX Mamepiariie

Kamien Stone 2014

MixHapodHa sucmaska obnadHaHHS i mexHosioeit 055 sudobymKy i 06pobKu
MPUPOOHO20 KaMiHHsI (2paHimy, MapMypy, MICKOBUKY, 8arHSIKY, mpasepmuHy),
Hanisghabpukamu i eupobu 3 KaMeH
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IHOOPMALIA

LaHoBHi umTaui!

Haragyemo, wwo [depxaBHUA reMonoriyHnii LeHTp YkpaiHu
3rigHoO 3 Hakasom MiHicTepcTBa ¢hiHaHciB YkpaiHu
Big 06.12.2000 Ne 312

NPOBOAUTL PEECTPALit0 BNAaCHUX i TOProBUX Ha3B

[OPOTOLHHOTO KaMiHHS, AOPOrOLHHOTO KaMiHHS OpPraHOTeHHOTO YTBOPEHHS
i AEKOPaTMBHOrO KaMiHHS 3 popoBuLY YKpaiHu

3apeecTpoBaHi TOProBi Ha3BM BXOAATb
[0 YyHichikoBaHOi 06nikoBO-iH(OPMALINHOT CUCTEMU BACHWX O3HaK
NPUPOOHOro KamiHHA 3 podoBuLy YkpaiHu —
PeecTpy npupogHoro kamiHHs Ykpainu!

BnacHuku ceidoyme npo peecmpauito mopaosux Ha3g OmpuMyomb
MOXIugicmab:

BMPILLYBaTW NUTAHHS NPaBOMIPHOCTI BUKOPWUCTAHHS BMACHWX i TOPrOBUX Ha3B
NPUPOLHOTO KamiHHS YKpaiHu;

NigTPUMKN Ta NPOCYBAHHS BMACHWX | TOProBUX Ha3B Ha HaljoHanbHOMY Ta 30-
BHILUHBOMY PUWHKax (3a paxyHOK HafdaHHsi iHdopmauii npo TOproBy Ha3By Ha
canti ALY, B gosigHuky "KOK" Ta iHWMX BUOaHHSX);

PErynioBaHHsl npaB BACHWKIB TOProBMX Ha3B MPUPOLHOTO KaMiHHA mpu 3gii-
CHEHHi TOproBWX onepaLin.

Mopsapok nogaHHA MaTtepianis
Ha peecTpauilo TOproBoi Ha3BM
NPUPOAHOro KamiHHA

1. MogaHHs 3asBM OO0 BHECEHHS BMACcHOi W TOProBoi Ha3B go Peectpy npu-

POJHOrO KaMiHHs Ha imM's gupektopa OrLY.

2. Hapannsa go AryyY sigomocteit y 10-AeHHWA TepMiH 3@ TakuM nepenikom:

JOKYMEHT, WO NiATBEPAXYE NPaBo BOMNOAHHS abo Po3nNOpSmKEHHS NPUPOLHIM
KaMiHHAM (OKpEMUM KaMeHeM);

TeXHIYHa KapTka POAOBMLLA NPUPOLHOMO KaMiHHS (4N HagpOKOPUCTYBauiB);
konis npotokony [lepxaBHOI KoMiCii YKpaiHM no 3anacax KOPUCHUX KonamnuH
(gani — OK3) (ans HagpokopucTyBauiB);

CTUCAI NUCbMOBI NOSICHEHHS! LLIOAO SKICHUX XapakTepUCTUK NPUPOLAHOTO KaMiHHS
(okpemoro kameHs), HeoOXigHi Ans BCTAHOBMEHHS iX BiANOBIQHOCTI BMACHIM i
TOProBili Ha3gam;

MPOMo3unLi LWoA0 BNACHOT i TOProBOi Ha3B NMPUPOAHOrO KaMiHHS (OKPEeMOro ka-
MEHS) YKpaiHCbKOI0, POCINCHKOK Ta aHrMiNCbKo MoBamu (y pasi notpebu —
iHLWMMM MOBaMW) 3 BiANOBIAHUM OBI'PYHTYBaHHAM (MOTMBALLEK);

€TarnoHHi 3pasku (4ns [OPOroLiHHUX, JOPOTOLHHNX OPraHOTEHHOrO YTBOPEHHS
i HaNiBOOPOrOLHHMX KaMEeHIB — 3pasku [OBINbHOI hopMu 1 PO3MIpiB; Ans ae-
KOpaTMBHUX kameHiB — noniposaHi nnutu poamipom 300 x 300 mm);

konis cepTudikata papiauiiiHoi 6e3neku.

[Nepenik BnacH1X i TOProBKX Ha3B NPMPOAHOTO KaMiHHS 3 pogoBuLY YKpaiHu, BKAHO-

YeHux B0 PeecTpy MpMpOOHOrO KaMiHHS, LLOKBapTanmbHO NyBnikyeTbCs B XypHani

"Kowmogne ma dexopamugne gaminus'”.

Jemanshy ingopmayito moxcrna ompumamu

na caum Jepocasnozo eemonoziunozo yenwmpy Yipainu gems.org.ua
1 30 men.: 492-9318, 483-3177.

1. Hassa 1 xopomui snicm donosidi y gopmami A4, wpugm — Times New Roman, posmip — 12,
BUDIBHIOBANHA NO UUPUNI.

2. Mamepiaau, cynposodsncyiomcs 8i00Mocmamu npo asmopis, y AKUX 6KA3YEMbCA Npissule, A Ma NO

Oamwiosi 6cix agmopis, ix Haykosull cmynins, suene 36annd, micye pobomu, nocada, cuyibosa adpeca,
noMepu meaefonis, gaxcis, adpeca exexmpornoi nowmu.
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LWAHOBHI YATAYI TA [OMACYBAUI!

Pepakuis xypHany "KowTtoBHe Ta
JeKopaTUBHe KaMiHHA" nmpuitmae ans
nybnikauii HaykoBi Ta HaykoBo-ny6ni-
LUMCTMYHI CTaTTi, TEeMaTU4HI OrNAgu, Ha-
puCH LIOAO KOLITOBHOTO, HamiBKOLITOB-
HOTO Ta AEKOPATUBHOTO KaMiHHS, BUPO-
6iB 3 HbOrO, HaNpAMIB i KynbTypU Bu-
KOPUCTaHHA, HOBWH CBiTOBOTO Ta Bi-
TYU3HSAHOTO PUHKY TOLLO.

1. CrarTi ny6bnikylTbCs yKpaiHCHKOK
abo aHrmiNcbKo MOBaMM.

2. Matepiann pasom 3i crmckom nite-
paTypy, pestoMe, pucyHkamu, rpadikamu,
Tabnuusmu nogatTtecs y copmati A4 B
JPYKOBAHOMY Ta ENeKTPOHHOMY BUIMAZ
3aranbHuM obcsrom He 6Ginblue 10 cTopi-
HOK, kernb (po3mip) 12, iHTepsan mix psg-
kamu 1,5. ENeKTpOHHWA BapiaHT TekcTy
npuiMaeTbca B OfHin i3 Bepcin Word,
wpudt Times New Roman Ha auckeri 3,5
abo no e-mail npudinHUM dhanmnom.

3. PucyHku, rpacbikn, Tabnuui Ta doro-
rpacpii MatoTb GyTW YITKMMMW | KOHTPACTHM-
mu. Kpim Toro, cpotorpadpii noBMHHI noga-
Batucs B rpadiuHomy chopmarti (TIF, JPG).

4. Ha novatky ctatTi 0608'33k0BO BKa-
3yBatu iHgekc YOK, Hassy crarTi, [1lb aB-
TOpa, Ha3By YCTaHOBW, fe Npautoe (AKLWO
npawtoe) aBTop, WOro HayKoBMIA CTYMiHb
(akwo €) Ta kopotke (go 10 psakie) pesto-
Me POCIlCbKOIO i aHIMINCHKO MOBaMM.

5. Pykonuc noBuHeH GyTv AatoBaHWA i
NiANMCaHUA aBTOPOM.

6. Matepiann nogatTbcsa 40 peaakwii
ANS peparyBaHHs i KOpeKLii TekeTy He nis-
Hilwe Hix 3a 1,5 Mmicaus, a ans cdopmary-
BaHHA — 3a 1 micaupb fo nybnikaLii BuaaH-
Ha "KOK".

7. Penakuis He Hece BignoBinanbHOCTI
33 TOYHICTb BWKMafeHUX Yy MaTepianax
akTiB, uuTaT, reorpadiyHNX Ha3Be, Bnac-
HUX iMeH, bibnmiorpadhiyHmx JOBIAOK | MOX-
NUBI €NEMEHTW NPUXOBaHOI peknamu, a
TaKOX BUKOPUCTaHHS CRyx00BUX i KOHDI-
JEHLIVHMX MaTepiarniB OKpeMMX OpraHisa-
Liin, kKapTorpadivHNX YCTaHOB, yCix 06'eKTiB
iHTENeKTyanbHOI BNacHOCTi Ta 3anuwae 3a
cobolo MpaBo Ha niTepaTypHe W rpamary-
YHEe penaryBaHHs.

8. Heony6nikoBaHi matepianu, pucyH-
ku, rpadikn Ta OTO A0 HUX aBTOpY He
MOBEPTALOTHCS.

lpocumo 3BepTaTncs 3a aapecoro:
ATy, syn. fertapiscoka, 38-44
M. Kui, 04119

Ten.: 492-93-28

Ten./cbakc: 492-93-27

E-mail: olgel@gems.org.ua
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1llanoent Korezu!
Banpouryemo é3amu yuacms y
HayKoso-npaKmuuniii Kongepenuii

«Cyyachi Tcxnoaoril Ta 0COOAHBOCTI BHAOOYTKY,
00POOIiH i BHEOPHCTAHHA NPHPOAHOIO KaMiHHg»

Konghepenuis 610bydemvcs 23 xxosmus 2014 poxy y m. ‘Kuesi

OPTAHI3ATOPU KOH®EPEHLLIT:

‘ MPOTPAMA KOH®EPEHLLIT i
Aep>XXABHUM FreMOAOTIYHUU LLeHTP YKpaiHK

NMPABUAA OPOPMAEHHA MATEPIAAIB

IBL, «AAkoHn HAH YkpaiHu pO3MilLeHi Ha cauTi
N Ykpaium Aep>XABHOro reMOAOFYHOro LLeHTpYy
KHY im. T.LlLleB4eHka YKpaiHu:
K1IiBCbKMW HAOLLIOHOABHUU YHiIBEPCUTET www.gems.org.ua

OYyAIBHMLTBA TA APXITEKTYpPU

OCHOBHI HANMPAMKU POBOTU KOHPEPEHLILII:

- FEOAOro-CUpPOBUHHA KOHTAKTU OPTAHI3ATOPIB:
6a3a NPUPOAHOro KaAMiHHS YKPQiHK; TeanecboHu: (044) 492-93-28, 545-66-26
- HOBIiTHi TEeXHOAOTII BUAOBYTKY olgel@gems.org.ua a6o gem_stone@ukr.net

i 06pPO6KM NPUPOAHOIO KAOMIHHS;

- BUKOPUCTAHHS NPUPOAHOrIO i LUTY4YHOrO
KAMIHHA B apXiTekTypi Ta 6y AiBHMLLTBI;

- NPUPOAHE KaMIiHHS B iHTep'epi Ta

eKkcTep'epi; 3asABKM | MOTEPIAAU AAS YHACTI Y
- TOBAPO3HABYi ACNEKTU NPUPOAHOIO KoHdpepeHuii
KAMIHHS; NPOCUMO NOAATU EAEKTPOHHOIO MOLUTOIO:

- WUTY4YHi 3AMIHHUKU NPUPOAHOIO KAMIHHS. olgel@gems.org.ua a6o gem_stone@ukr.net



