V]IK 539.3
B. I1. IIOIIUBAJIOB

K BOITPOCY OIIPEJEJEHUS VJIEJIbHOM PABOTBI PASPYIIIEHUSA
KAMEHHOI'O YIJIA

[IpoBeneH aHanM3 MaTeMaTHYECKUX 3aKOHOB M3MEbYEHUs OpHBIX 1opoxa Purtunrepa, Kupnuuera—Kuka
u boHza, onUCHIBAONINX B3aHMOCBS3b MEX/Y dHEPrHeH, 3aTpaunBaeMON MPU U3MEIbUCHHUH, U JIMHSHHBIMH pa3-
MepaMH M3MENIbYEHHOro Kycka nopozsl. IToka3aHo, 4To HeocTaTKoM (HOPMyII, ONUCHIBAIOIINX 3TH 3aKOHBI, 5B-
JISIeTCSL TO, YTO B HUX IIPUCYTCTBYIOT HEH3BECTHBIE KOd((HUIIEHTH! IPOIOPIUOHAIFHOCTH, ISl KOTOPBIX HE pa3-
paboraHa MeToAMKa MX ompeznencHus. [IpennoxkeHo ompenensTs paboTy pas3pylICHHS NPU H3MENbYCHHH Ha
OCHOBE (hOpMyYJT MEXaHUKH TBEPAOTO Ae(pOPMUPOBAHHOrO Tena. I[1omydeHsl 3aBUCHMOCTH NpefeNa IPOYHOCTH U
paboThl paspyLIeHHs OT CTCHEHU U3MEIbUCHHS U 3aBUCHMOCTb PAabOTHI Pa3pyIICHUS OT yAEIbHOW MOBEPXHOCT-
HOI DHEPrHU pa3pyIIeHUs] KaMEHHOTO YT NIPU Pa3INYHbIX 3HAUCHUSX YASIbHOH ITOBEPXHOCTHON YHEPTHH pas-
pYLICHUS.

[IpoBeneHo aHami3 MaTEeMaTHYHHX 3aKOHIB 3APiOHIOBaHHS Tipchkux nopix Purrtunrepa, KupnunusoBa—Kuka
Ta boHJa, 0 OMUCYIOTH B3a€MO3B'I30K MK CHEpri€lo, 3aTpadyBaHOIO IIPH 3PiOHIOBAHHI, 1 NiHIHHUMH po3Mipa-
MH 37piOHEHOro mMaTka noponu. [lokasaHo, 1o HexomikoM (HopMysl, SKi ONUCYIOTH Ii 3aKOHH, € Te, L0 B HUX
NPUCYTHI HEBiZOMi Koe(illieHTH NPONMOPLIIHOCTI, I SKUX HE pPO3POOIEHO METOAMKY IX BH3HAUYCHHS.
3anponoHOBAaHO BH3HA4YaTH POOOTY pyHHYBaHHS NpH 3IpIOHIOBaHHI Ha OCHOBI (DOPMYNT MEXaHIKH TBEPAOrO
nedopmoBaHoro Tima. OTpHUMaHO 3aJIeKHOCTI TpaHMI MINHOCTI 1 poOOTH pyHHYBaHHS Bi CTyIeHs
30piOHIOBAHHS Ta 3AJICKHICTH POOOTH PYyHHYBAHHs BiJ MHUTOMOI ITOBEPXHEBOI €HEprii pyilHyBaHHsS KaM'sSHOrO
BYrUUISI IIPY Pi3HHUX 3HAYCHHSIX TUTOMOI [TOBEPXHEBOI CHEPTil pyiHHYBaHHSL.

Mathematical Rittinger, Kirpichev-Kick and Bond laws for relations of crushing energy and linear sizes of a
crushed piece of rock are analyzed. It is found that the disadvantage of the formulae describing these laws is in
unknown coefficients of proportionality without developing the corresponding technique of their determina-
tion. It is proposed to measure crushing work for grinding using formulae of the mechanics of rigid deformable
bodies. Dependencies of ultimate strength and crushing work on an index of size reduction and those of crushing
work on specific surface energy of coal crushing under various values of specific surface energy are derived.

Knwouesvie cnosa: yoenvnas paboma paspyuienus, UsmeibyeHue 20pHulIxX no-
POO, dHEP2UsL pa3pyuietUs, Cmenets usmenbyuets, npeoei NPoUHOCHU.

BBenenne. YKpanHa HCIBITHIBAET CEPhE3HBIN NeDUIIUT HEDTH U IPUPOITHOTO
rasa, 3amachbl KOTOPBIX B CTPaHE BECbMa OTPaHUYCHBI.

B cTpykType 3amacoB 3HEproHoCHTENEl YKpauHbl Ha Yroib HMPUXOIUTCS
6onbuie 95 %, 4To ompenenseT ero posib B Pa3BUTHH HE TOJIBKO HEPreTHKH, HO U
SKOHOMHUKH B LIE€JIOM.

OpHuM U3 IMyTel pemeHns npo0IeMbl SHEPreTHIECKOH 0e30MaCHOCTH CTPaHbI
MOJKET OBbITh paciiupeHne cepbl HCHOIb30BAHMUS B TEINIOSHEPI€TUKE COOCTBEH-
HOTO YIJISl U BBICOKO30JIBHBIX OTXO/A0B ((JIOTOXBOCTOB, IIJIAMOB U T. J1.) C IIPUMe-
HEHHEM HOBBIX TEXHOJIOTHH.

B Hacrosimee Bpems paccMaTpUBAaOTCS HECKOJIBKO BAPUAHTOB HCIIOJIb30BAHUS
aJbTEPHATUBHBIX TOIUIMB B YKpaWHE, MIPUYEM Ha NEPEIHUH IUIaH BBIXOANT 3a/a4a
3aMeHBl ra3a U Mas3yTa IpH MPOU3BOACTBE TEIUIa M 3JEKTPOSHEPIMH Ha BOMAO-
YTOJIbHOE TOILTUBO.

st perieHns 3Toi BaHOW HapOIHO-XO03SMCTBEHHOM MpoOiieMsl B IHCTHTYTE
TEXHUUYECKOM MexaHWku HamuoHanbHOM akaneMuu Hayk YKpauHbl U [ocynap-
CTBEHHOTO KOCMHMYECKOTO areHTCTBa YKpauHbl CO3/laHa KaBUTAIlMOHHO-
VMMITyJIbCHAsl YCTaHOBKA JUISl MPUTOTOBIEHUSI TOHKOJIUCIEPCHOTO BOJOYTOJIBHOTO
TOIUINBA, MO3BOJIAOLIAS MOIYYUTh MPOIYKT A MPSIMOTO CXKHUTaHUS B TEIUIOBBIX
KOTJIaX.

B cBs3u ¢ mpoBeneHueM padboT mo pa3paboTKe KaBUTALMOHHO-UMITYJIbCHON
TEXHOJIOTHH TPUTOTOBJICHUS] TOHKOJIUCIIEPCHOTO BOJOYTOJBHOIO TOILUIMBA Oblia
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MOCTaBJIeHA 3a/1ada OMpPEAENICHUs YHEPTHH Pa3pyIIeHUsI KaMEHHOTO YTl TIPU €To
JIPOOJIEHUH 10 TUCTIEPCHOTO COCTOSHUSI.

IHocranoBka 3agaum. KamMeHHBI yrojib OTHOCUTCS K OCaJOYHBIM OpPraHO-
TE€HHBIM TOPHBIM TOPOAAM M SIBJSIETCS aHM30TPOITHBIM TBEPABIM TEIIOM, KOTOPOE
obnamaeT OOIBIIAM COTTPOTHUBIICHUEM JehOPMAIIHH CIKATH.

PaGora, koTOpy!0 HEOOXOIUMO 3aTPATUTh ISl Pa3pyIIEHUS TOPHOM MOPOIHI,
3aBHCHT OT OYeHb MHOTHX (DaKTOPOB, CBA3aHHBIX C MTapaMeTpaMu Harpy3Kku, Gu3H-
KO-MEXaHMYECKHMH CBOMCTBaMH, pa3MepaMH pa3pylIaeMoro MaTepuaia, CIIOCO-
Oamu pazpymieHus, a Takke KOd(pGHUINEHTOM Iepenadr SHEPTHH OT pa3pyIIaro-
Iero WHCTpyMeHTa K mopozae. CymmapHoe neHCTBHE 3THX (PAKTOPOB OMpPEAEeTseT,
B KOHEYHOM CU€Te, paboTy, HEOOXOJUMYIO IS Pa3pyIICHUS.

B cootBetcTBHU ¢ Teopueil pa3pymieHus, mpouecc AeGopMUPOBAHIS TBEPIBIX
TEeJ 3aKI0YaeTcs B TOM, YTO MO ACHCTBHEM BHEITHUX CHJI B HanOojee CIIabbIx
MecTax Teja 00pa3yroTcs 3aMKHYThIC T HAYMHAIOIINECS Ha TIOBEPXHOCTH MEIb-
yaifmue TpemuHbl. Ecim Temo moasepraeTcs IHIb ypyroi nedopMaiii, To mpu
MPEeKpaIeHH BHEITHETO BO3JACHCTBUS TPEIIUHBI MO AEUCTBUEM MOJEKYISIPHBIX
CHJI MOTYT CMBIKaThCSl M MPOUCXOAMT IPOIIECC «CaMO3aXXHUBIIEHU». PazpymieHue
TBEPJOTO TeJla MPOUCXOANT JIUIIh B TOM Cydae, KOTJa TPEIMHbl HACTOIBKO YBe-
JUYMBAIOTCA, YTO TEPECEKAI0T TEJO 10 BCEMY €r0 CEYEHHIO B OJHOM WIH B HE-
CKOJIbKMX HampaBieHHAX. B MOMEHT paspymieHus aedopMupyromerocs Tteia
HamnpsOKEHNE B HEM TPEBBINIAET HEKOTOPOE IpeneibHOe 3HAadYeHHe, yIpyras Je-
(hopmarus cMensieTcs AeopMarreld pa3pymeHus i MPOUCXOIUT U3METbUYCHHUE.

[Iporeccs! mpobiieHns U U3MENBYSHHS TOPHBIX TTOPOJT CBS3aHBI CO 3HAUYUTEIb-
HBIM PAacXOJIOM SHEPTHH Ha 00pa30BaHME HOBHIX MOBEPXHOCTEH, Ha MPEOJOJICHHUE
BHYTPEHHETO TPEHHS YaCTHUIl IPU UX AeQOpMAaIH BO BpEeMs pa3pymIeHHs.

Teopus mporecca U3MeNbYeHUS YCTAHABIMBAET 3aBUCUMOCTh MEXKIY dHEPTH-
ell, 3aTpaueHHON Ha W3MeNbUeHHe TBEPJOTO Tela, W Pe3yJlbTaTOM H3MeIbUeHUS,
T. €. pa3MepPOM 3epeH NMPOAYKTa U3MEITbUCHISL.

Teopust u3MenbYeHUsI OCHOBBIBACTCS HA JBYX THUIOTE3aX: IMOBEPXHOCTHOW M
00BEMHOM.

ITosepxHocTHAs Teopust npemioxkeHa Purtuarepom [1]. Tlo Purtunrepy, pa-
Oora, 3aTpadeHHas MPH H3MEIbYSHHUH, MPOMOPIIMOHAIBHA BHOBBH IOJYYCHHOMH
TUTOIIA TN TIOBEPXHOCTH U3MEIBUEHHOTO MaTepraa.

Ob0bvemHass  Teopus  Obula  BOEpBbIE  NpEJIOKEHAa W JOKaszaHa
B. JI. KupniueBbiM, KOTOPBIH c(hOpMyIHpoBan 3aKOH MOAOOMS A Tel, HaXOJs-
mmxcst B ynpyrom cocrosHun [2]. [lozgaee @. Kuk omy6mmkoBan pabdoty [3], B
KoTopoii 3akoH nojodust B. JI. KupnrueBa Obin pacrpocTpaHeH Ha 00IacTh IuTa-
CTHYECKHX AedopMaliuii Xpynkux Matepuanos. I1o 3axony Kupnmuea—Kuka pac-
XOJI SHEPTUH Ha POOIJIEHNE MaTepralia IPOIIOPIIHOHANIEH er0 00beMy HITH Macce.

Teopus KupnmueBa—Kuka yanTheiBaeT 3aTpaThl SHEPTUH HA YIPYTYIO, a 3aTEM
TUTACTUYECKYIO Te(hOpMaIiIo Tela M COBEPIIEHHO HE YYUTHIBAECT PACcX0/ia SHEPTHH
Ha 00pa30oBaHME HOBBIX MOBEPXHOCTEH (B OTJIMUME OT 3aKOHAa PuTTHHTEpa, KOTO-
pBIH YUUTBIBAET TOJNBKO 3TY SHEPIHIO), HA MPEOJOJCHUE CHJI BHEUIHEIO M BHYT-
PEHHEro TPEHUH, TOTEPH SHEPTUH, CBSI3aHHBIE C TEIUIOBBIMU SBJICHUSMHU.

Ilo 3akony Kupnuuesa sHeprus, HeoOxoaumas 1jsi OAMHAKOBOTO M3MEHEHHUS
(hopMBI TEOMETPUYECKH TOJOOHBIX U OAHOPOIHBIX TEJI, MEHSAETCSA KaK 00BbEMbI WIIH
BEC 3TUX TeJ. DTOT 3aKOH WHOT'ZA HA3bIBAIOT 3aKOHOM HOA0OHA U QOPMYyIUPYIOT
JPYTUMH CJIOBaMH: 3HEPTUsl, KOTOpas TPATUTCS Ha M3MEIbUYCHHE I€OMETPHUYECKH
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MOJIOOHBIX TeNl MPH OJUHAKOBOM HAIPSDKEHHOM COCTOSIHUH, TPOMOPIHOHATBHA
00beMaM Tel, KOTOphIe Pa3pylIaroTcs.

Jlis onpezeNieHnst SHEPro3aTpaT B TEOPUH WU3MENLYCHUSI TOPHBIX MOPOJT HC-
MOJIB3YIOT CIICIYIOIINE SMITUPUIECKHE 3aKOHBI [4].

Pabora paspyuieHusi ropHON TOPOIBI ONPECNAeTCs MPU KPYITHOM JAPOOIICHUH
o popmyne Kupnmaepa

A, =k,D3, (1)
IIpH cpenHeM apodieHnd — mo Gopmyne borma
A, =k,D?®, 2)
MIpH MEJIKOM JIpo0OiieHuu 1o ¢popmyie — Purtunrepa
A; =k;D?. (3)
B coornomenmsax (1) — (3) k;, i =1,2,3 — ko3 dpuImenTs! nponoprruoHas-

HocTH, D — nnamerp n3MenbyaeMoro Kycka mopossl.
3akoH (1) mpumerumM B uHTepBaie kpymHocTr oT 1000 mo 200 mm, 3akoH (2) — B
uaTepBane ot 200 MM 1o 1 MM, a 3akoH (3) — B uHTepBase ot 1 MM 10 0,001 Mm. OrN
OXBaThIBAIOT CyOMUKPOCKOIMYECKUI 1 MAaKPOCKOITMYECKUI YPOBHH Pa3pyLICHHUSI.
[TockonmpKy pacxoa dHepruH Ha IpoOJieHHe o0YyCIOBIEH Kak jaedopmarmet,
Tak u 00pa3oBaHMEM HOBBIX MoBepxHocTeil, [1. A. PeOunnep npennoxxun omnpene-
JMTB 3Ty paboTy Kak cymmy pador A; u As [5].

Henocrarkom dopmyn (1) — (3) siBiseTcs T0, YTO B HUX MPUCYTCTBYIOT HEU3-
BECTHbIE KOA()(UIUEHTHI NPONOPIMOHATIBHOCTH K; , BCIEICTBHE YETr0 HEBO3MOXK-

HO OMpEAENUTh a0CONIOTHOE 3HaueHHe padoThl M3MENBYCHUs, U He pa3paboTaHa
METOJMKa omnpenesieHuss 3Tux KodddummenroB. OHU MOTOMY NPHUTOIHBI JIHIIb
IUISL OTpPENeNICHNUs] OTHOCHUTEIbHOW BEIMYMHBI PAaOOTHI JPOOJICHHS MaTepHajoB,
T. €. IIPY Ka4eCTBEHHOM HCCIIEIOBAaHHH TIPOIIECCOB IPOOIICHHUS.

B [6] naHo 0O60CHOBaHME €MHOTO YHEPreTUYECKOTro 3aKOHA APOOJICHUS U U3-
MeJIbYECHUS TBEPABIX MOJIE3HBIX HcKonaeMblx. OHO 6a3upyeTcs Ha (QyHIaMeHTalb-
HOM TIOJIOKEHUH O TOM, YTO yJEJbHBIE DHEPro3aTparsl Ha JIpoOJIeHHE U CTEIeHb
COKpaIlleHHs KPYITHOCTH MaTepuaia MpeaonpesessioTcs ero GU3nIeckKuMu CBOM-
CTBaMH, OTPAKAIOIIUMH CIIOCOOHOCTH OKa3bIBATh COMPOTHBICHUE MEXaHUIECKOMY
pa3pyIIeHHIO.

Benmuunna paspymaroniero HanpspkeHHs Ha Pas3iMYHBIX YPOBHSX HM3Mellbye-
HUS Matepuaia Oyner pasHoil. [1o Mepe yMeHbIIeHHsT KPYITHOCTH MaTepuaia pas-
pylIaroIee HanpspKeHHe BO3pacTaeT, YTo 00YCIIOBIMBACT YBEIMYCHHUE YICIbHBIX
JHEpro3aTpar.

Ha ceropnsmHmii [eHb CyIIECTBYIOT pa3iIM4HbIE CIIOCOOBI TOMOJIA YIJIsi, HO OC-
HOBHBIMH HanOoJiee OTpaOOTaHHBIMU M W3YyYEHHBIMH SIBIISTFOTCSI CHOCOOBI MOKPOTO
pa3Moia, OCHOBaHHBIE Ha UCIIOJB30BAHMH MIAPOBBIX U CTEPKHEBBIX MEJIbHHUIL

MexaHu3M pa3pyleHHs] TBEPABIX MOJE3HBIX MCKOMAEMBIX B Pa3IMUYHBIX JPO-
OWJIBHBIX M U3MENBYAIOUINX MAIlMHAX U3Y4aeTcsl Ul JBYX BAPHAHTOB HapyIICHUS
LEJIOCTHOCTH 00pa3sua.

B mepBoM BapuaHTe paspylLlieHHE MaTepHalia paccMaTpUBaeTCs Ha aTOMHOM
YPOBHE, MOJIyYUBILIEM Ha3BaHWE aTOMHOTO MeXaHHW3Ma paspyuienus. [Ipouecc pas-
PYLICHHUS B 3TOM Cilyyae OOYCIIOBJIEH Pa3pbIBOM CBSI3€ MEXIy YacTHLAMH KpH-
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cTayjia M OIpeNessieT TeOPEeTUIECKYI0 MPOYHOCTh TBEPAOTO Tena. PeanmbHas xe
MPOYHOCTh MaTepraia OKa3bIBA€TCS Ha HECKOJIBKO MOPSAAKOB MEHBIIE, YTO 00BsC-
HSIETCS MPUCYTCTBHEM B HEM TOYEUHBIX M JTMHEWHBIX AE(PEKTOB.

BTopoii BapuaHT CBsI3aH ¢ U3yYEHUEM pa3pbiBa MEX3EPEHHBIX CBA3CH MaTepu-
aja, 4YTO UMEeT MECTO B MOJMKPUCTAIUINYECKHAX TelaX, KAKOBBIMH SBISIOTCS TOP-
Hble TIOpoabl. CHITBI B3aMMOAEWCTBUSA MEXIY KPHCTaUIaMU 3HAYUTEIHHO ciiabee
M0 CPaBHEHHWIO C CHJIAMH B3aWMOJICUCTBHUS DIIEMEHTAPHBIX YACTHIl, U3 KOTOPBIX
COCTOHT OT/IETbHBIN KPUCTAII.

Ecnu mpuHSTE HampspkeHHE, PH KOTOPOM IPOUCXOAHT Pa3pyIIeHHE KycKa
MOPOJIbI, 32 HANpsDKEHHE, COOTBETCTBYIOIIEE IMpenelTy MPOYHOCTH, TO YACIHHYIO
paboTy nmpobiieHnst MaTeprana, Kak ¥ B MEXaHHUKE TBEPOTO Tella, MOYKHO OIpejie-

JUTH 110 PopMyIIe

62

A="_,
2E

(4)
re ¢ — Opeaes NPOYHOCTH MaTepuana Ha cxatue; E — momyns ynpyroct.

B cooTBeTcTBUM € MOJIOKEHUSAMU MEXaHUKU TBEPJOTO TeNa, 0 MEpPe YMEHb-
IIeHHS JTMHEHHBIX pa3MepoB Tella YBEIMYUBACTCS MpPeJeN ero MPOYHOCTH Ha CKa-
THE. DTO U3MEHEHHE IS Tell, TOJABEPKEHHBIX XPYIKOMY pa3pyLIeHHUIO, COTIACHO
A. H. Ctpo u H. U. [leruy, noguuHsieTcsi 3aKOHOMEPHOCTH [ 7]

c=0y +kd ™2, (5)

r7e Gy — Ipejell MPOYHOCTH OTHOCUTEIBHO OOJIBIINX 00pa3IoB, y KOTOPIX HpPo-

SIBJICHHEM MacIuTaOHoOro 3ddekra MOKHO mpeHeOpeub; d — cpenHuil ITUaMeTp
3epHa. [TocrosiHHas K ompezesnsieTcs clieayrouiel SMIUPUIecKon popMyItoit

k =[6myG/(1—V)]*'?, (6)

rze y — yAedbHas MOBEPXHOCTHAS HEPTHs paspymenus; G — MOy CIBUra; V —
koaddurment [lyaccona.

VYnaenbHas paboTa pa3pyLIeHUs! B KaKAOM aKT€ C y4ETOM MHOTOCTaJUHHOCTH
npolecca onpeaeNuTes: Kak CyMMapHas padoTa ApoOIeHus

n GI
A=Y @
= 2E
rae | — CTCIICHb U3MCJIBUYCHUA KYCKOB HOpOI[BI; o — npeaci NpoYHOCTH Ha CXKa-

THE Ha | -M JTarne JApoOIEHUs.

AHajau3 pe3yabTaToB. s onpeaeneHus yuenbHoi paboTsl pa3pylieHns Ka-
MEHHOT0 I o ¢opmyne (7) Ha KaXI0# cTaauu IpoOiieHus He0OXOUMO 3HATh
npeiest IPOYHOCTH MaTepuarna.

Ha puc. 1 (a, 6) npexacraBiens! auarpammsl aedopmupoBanus yrias mapku CC
IpY Pa3JInYHON BIAXKHOCTH W (€CTeCTBEHHAs BIakHOCTh W = 1,44 %): a) mpu W =
2,22 %, 1,44 %, 1,31 %, 1,22 %; 6) npu W = 1,44 %, 1,22 %, 0,89 %, 0,63 % [8].
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IIpu pacuere 3HEpruM pa3pyLICHUs A KAMEHHOIO YUl NPUHHMAaeM CIeay-
I0IIME 3HAYECHUs (PU3MKO-MEXAHUUECKHUX XapaKTepUCTUK: Gy = 15 — 25 MIla; E =
6200 MIla; y=30- 100 Ix/m?, v=0,24.

Ha puc. 2 npencraBiieHsl 3aBUCUMOCTH IIpeZiefia MIPOYHOCTH G M yIEJIbHON
paboThI paspymieHuss A B 3aBUCHMMOCTH OT CTEIICHH U3MenbyeHust N (kpusbie 1, 2
COOTBETCTBEHHO), a Ha pHUC. 3 — 3aBUCUMOCTb YAEIbHOH pabOThl pa3pyLICHUs! OT
npezena NPOYHOCTU NPH Pa3IWYHbIX 3HAYCHHAX YAEIbHOM MOBEPXHOCTHOH 3HEp-
ruu paspymeHus (kpusasi 1 coorBerctByer 3Hauenunto y =30, 2 — y=50, 3 -
y=100).

Kak BuaHO M3 rpaduKoB, C yBETMUEHHEM CTENCHH APOOJICHHS MPOMCXOIUT
yBeJIUYEHHE Tpeieia NPOYHOCTH U YACTbHON padoThl pa3pylIeHHUs Ha cKaTue Ka-
MEHHOTO yIJI, BMECTE C TEM MOJY4EHO, YTO BEJIMYMHA YAEIbHON MOBEPXHOCTHOM
SHEPTUHU pa3pyLICHHs] HE OKa3bIBaeT CYLIECTBEHHOI'O BIMSHHUS Ha padoTy paspy-
LICHUS JUTs JIMHEHHBIX pa3MepoB yacTul MeHbIe 0,4 MM.
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BeiBoasl. [lonyuenslie 3aBuCMMOCTH AJISl YAETIBHON paboThl pa3pylleHus 1a-
IOT BO3MOXHOCTb 00Jiee TOYHO INITAHUPOBATh U OPraHU30BHIBATH paboTy 000pyHO-
BaHMS 10 U3MEJIbUEHUIO KAMEHHOTO YIJIA JI0 JUCIIEPCHOTO COCTOSHMSA, IPUTOJHO-
r'0 JJIsl IPUTOTOBJICHUS TOHKOIUCIIEPCHOTO BOIOYTOJIBHOTO TOILIHBA.
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HanuonaneHoi akagemMun Hayk YKpauHbl 1 B OKOHYaTelasHOM BapuanTe 28.10.2015
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