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sions around the extraction chamber in steep ore de-
posit before drilling and blasting will alow us to sub-
stantiate adjustment parameters of drilling and blast-
ing, location of mining holes and conditions of their
drilling. This will improve the efficiency of blasthole
charges.

Practical value. We can improve the efficiency of
blasthole charges during bresking ground, reduce the
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consumption of explosives and blasting agents, improve
the quaity of ore and performance of loading and
transport facilities.
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STUDY OF THE MECHANISM OF THE DIRECTED DESTRUCTION OF
ROCK BY NON-EXPLOSIVE DESTROYING MIXTURES

Ilean. Pa3pabotka M uccnefoBaHHE HOBOTO CTaTUUECKOrO CIOCO0a HANpPaBICHHOTO Pa3pyLICHHS TOPHBIX IOPOJ,
OCHOBaHHOTO Ha CO3[aHHWH TPH TIOMOIIM CIEIMAILHOIO MaTpoHa Ha CTEHKAX IINMypa KOHLEHTPATOPOB PacTATHBAIOIIMX
HanpspkeHud. Poct HampspkeHuii oOecriednBaeTcsl 3a CUET yBEJIMYEHHS B 00bEME HEB3pPBIBUATOM paspyllaroIiei cMecH,
TIOMEILIEHHO! B TIaTPOH.

Metoauka. B pabote npemioxkeH criocod HarpaBlIeHHOTO pa3pyIIeHHs U YCTPOHCTBO I ero peanu3aiyi. C MOMOIIbI0
METOo/la KOHEYHBIX 3JIEMEHTOB MPOBEICHO HCCICIOBAHNE HAINPSHKCHHO-AE(OPMUPOBAHHOTO COCTOSHHS Pa3pyIIacMoro
TIPEIIOKEHHBIM clioco0oM 00bekTa. ITomydeHs! 3aBUCHMOCTH KO3 (HUIHEHTa KOHICHTPAIMH PACTITMBAIOINX HANPSHKCHIH
Ha CTEHKax IIypa 0T KOHCTPYKTUBHBIX Pa3MepoB IaTpoHa. Ha ocHOBaHWM IPOBEICHHBIX aHAINTHYECKUX HCCIECIOBAHNH ¢
MCIIOJIb30BAHUEM PEILICHUH KJIACCHYECKON TEOpHH YIPYTOCTH, a TaKkKe Teopuu paspyuieHus ' puddurca-Mpeuna, B padbote
MPEIOKEHA METOUKA pacieTa MapamMeTpoB Clioco0a HAIpaBICHHOTO Pa3pyILECHHS.

Pe3yabTatsl. [lonydeH moaoxuTensHbIH 3GQEKT OT IPUMEHEHHUS TIpeyiaraéMoro crocoda B 1a00paTOPHBIX YCIOBHSX.
IIpoBenieHa ONBITHO-NIPOMBILIUIEHHAS [IPOBEPKA HMPEAJIOKEHHBIX TEXHUYECKUX PELUCHUI IIPU HAIpPaBICHHOM pa3pyLICHUU
0JI0KOB I'PaHUTA C IIPOYHOCTBIO Ha OJJHOOCHOE cxxatre 616 MIla B ycnoBusax XneOonapoBCKOro py0yIpaBIeHuUs.

Hayunasi HoBu3Ha. BriepBble npe/iokeH CIocod HAIpaBJICHHOTO pa3pylICHUs] TOPHBIX TOPOJ HEB3PHIBYATHIMHU
pa3pyLIaoMMH CMECSMH, HCClleloBaHa (Gpr3nKa Mporecca U ONpeiesIeHbl ero mapameTpsl.

IIpakTHyeckasi 3HAYMMOCTB. 3aKJIIOYAETCs B TOM, YTO MCIOJIB30BaHUE IPEJIOKEHHOTO criocoba paspylieHus
MO3BOJISIET OOECTIeYnTh HAMPABICHHOE pPa3pylICHHE MOPOJ JI000H NMPOYHOCTH TNMPH HCKIIOYEHWH AWHAMHUYECKOTO
BO3/eiicTBUsL Ha MaccuB. [IpuMeHEHHe MpeyIoKEHHOTO CHOco0a TMO3BOJHMT YHPAaBIATH MECTOM BO3HHKHOBEHUS U
TpaeKTOpHeH pocTa MarnCTpaIbHOM TPEIIMHBL.

KunroueBble c10Ba: paspyuierie 20pHbix HOpoo, HEG3PLIGUAMAs PAPYUAIOWAS. CMECH, CaMOPACUUPEHUe, HaNPSICEHUS]

IHocTanoBka npodsemMbl B 00111eM BH/E H ee CBA3b
¢ BAJKHBIMHM HAYYHBIMH ¥ NMPAKTHYECKHMMH 3a7ava-
MH. Bomnpoc coBeplIeHCTBOBAHUS TEXHOJIOTHH Oe3omac-
HOTO M YIPABJIIEMOIO pa3pylICHUs TOPHBIX IOPOJ
HAaXOJUTCA B IIEHTPE BHUMAHWS YYEHBIX MHOTMX CTpaH.
OHMM W3 TIEPCIEKTUBHBIX HAIPABICHUM 0GE30IIacHOrO
paspylleHust SBISETCA MPUMEHEHHE CTATHYECKHX METO-
noB. Hanboree M3yYeHHBIMH SBIISIOTCA MEXaHHUECKHUE
MeTOIbI (KIIMHOBOM, THAPOKIMHOBOM, aJIMa3HO-KaHATHOE
MUJIeHWE, KaMHEpe3Hble OypOBBIE YCTAHOBKU M KOMOai-
HBI), DJIEKTPOTEPMHUUYECKHE (TEIIIOBOM TPOOOH, AMDIEK-
TPHUYECKUI HArpPeB, paspyIlicHHEe CBEPXBHICOKUMH 4acTo-
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TaM{, pas3pylleHUE B CTOSYEH BIIEKTPOMATHUTHOU
BOJIHE), METOJIbl, OCHOBAHHBIC HA DHEPTUH KUIKOCTU
(ruapomuHAMHUYECKHH, (PU3UKO-XHUMHYCCKUA HMITYJIbC-
HBIA Pa3phIB, Pa3psAAHO-UMITYJIBCHOE pa3pylleHHe, THi-
poyzaap, runpopesanue, (IOHI0Pa3phiB) U 3JIEKTpOMAr-
HUTHbIC (B3pBIBAaHHE 3JICKTPHYCCKUX IMPOBOIHUKOB,
JIEKTPUUECKUN TPOOOH, IIaBlIeHNE JTa3epHBIM H3ITyde-
HHEM, DIICKTPOMATHUTHBIM H3ITyICHHACM).
[TpombinuieHHBIE MacIITaObl TPUMEHEHUSI B TOPHOH
MIPAKTHKE MOIYYWIH TOJIBKO MEXaHWYECKHE METOMBI.
OcranbHble METOABl HAXOIATCS HAa CTaJuM HAay4HO-
HCCIIEI0BAaTEIbCKUX U MPOEKTHBIX pa3paborok. Mx mpo-
MBILUIEHHOE HCIIONB30BaHUE CIEPKUBACTCA OTCYTCTBU-
€M CIELHUAIBHOro 000py10BaHHs, MalIOi HaJeKHOCTHIO,
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BBICOKOI 9HEPrOEMKOCTBIO, OIaCHBIM BO3JICHCTBHEM Ha
YeJI0BEKa, BBICOKOH CTOMMOCTBIO. JTH HEJIOCTATKU BbI-
HYXJIQIOT MCKaTh MYTH CO3JAaHUs ICUIEBBIX W INEPCIEK-
THUBHBIX CITIOCOOOB Pa3pyIICHUS POYHBIX TOPHBIX TOPOI.

OpHUM 13 COBPEMECHHBIX HAMpPaBICHUI CTATHYECKOTO
paspylLICHUs] TOPHBIX IOPOA SIBISCTCS HCIIOJIb30BAHHE
HeB3pbIBUaThIX paspymatorux cmeceir (HPC). IMepcmek-
TUBHOCTh HAIPaBJICHUS HOATBEPXKIACTCS IOJOXKUTEIb-
HbIM omnbiToM npuMeHeHust HPC B rpaknanckom ctpou-
TEJILCTBE JUISl Pa3pylleHUs HECYLIMX 3JEMEHTOB H
KOHCTPYKIHWH, JEMOHTHPYEMBIX W PEKOHCTPYHPYEMBIX
00BEKTOB, a TaKKe MpH 100bIYe OJI0YHOTO KaMHS.

B mpakTHuke BeseHWS TOPHBIX PadOT OXHOHM M3 aKTy-
IBHBIX 33724 SIBJSIETCSl pa3pylIeHHEe TOPHBIX IOpOJ B
3aJ]aHHOM HaIpaBJICHNH.

AHAJIN3 NOCJIeTHUX UCCIIeJ0BAHUM U My0JIMKaLUii.
Texnomnorust paspymrenus ¢ momomsio HPC Opuia paspa-
6ortana B Snonuu, rae ¢ 1980 r. mo Hacrosiiiee Bpems
co3/laHo Oosee NBYX AECSATKOB HEB3PHIBUATHIX paspylia-
IOUIMX COCTaBOB ISl TIPAKTUYECKOr0 MPUMEHEHHUS Ha OT-
KPBITBIX M TOA3eMHBIX mpeanpusitusix [1, 2]. B 80-e ro-
1l ['ocynapcTBeHHBIM Bcecolo3HbIM HaydHO-HCCIE10-
BaTEJIbCKUM HWHCTHTYTOM CTPOMTENBHBIX M CTEHOBBIX
koHcTpykumit um. ILI1. BynunkoBa Taxke ObuTO Ipen-
JIO)KEHO HECKOJIbKO HEB3PBIBUATHIX Pa3pyMIAIONINX CO-
CTaBOB M pa3paboTaHbl PEKOMEHIALMH 10 UX TPHMEHE-
Huto. Ha cerogusmamii nens B Mupe m3BectHO Oosee 100
pa3munbx Kommosuimiit HPC.

N3BecTHBIE CIOCOOBI pa3pyIIEHHs HEB3PbIBUATHIMU
CMECSIMH BKITIOYAIOT OypeHHUe INMYyPOB U 3alOJHEHHE UX
NPUrOTOBIICHHO# paboueit cmecsto HPC ¢ Bogoit [3],
wim pasmenienue cyxoro HPC B npoOypeHHBIX MImypax
¢ mocieaywouieil mogaveit Boasl [2]. B pesynbrate rua-
paranmu nopomok HPC yBennunBaeT cBoit 00beM U co-
3[1a€T 3a CUET ITOT0 CTATUYECKHE HANPSHKEHHS Ha CTEHKU
IIITypa, POCT KOTOPBIX MPUBOJUT K Pa3pylICHUIO TOPOI.

CoBeplICHCTBOBaHNE M3BECTHBIX CIIOCOOOB, B OCHOB-
HOM, HallpaBJICHO Ha Pa3pabOTKy HOBBIX COCTABOB WIIH
YIIy4IICHUE TEXHOJIOTUH IPUTOTOBIICHUS CMECH.

Hepemennas yacte npodsaemsl. Ilpu ncnons3osa-
HUM CYMIECTBYIOIIUX TEXHOJOTMYECKHUX PELICHHH pa3-
pymenusi ¢ momometo HPC B mporecce rumaparanuu
CMECH CO3/aeTCs OJIMHAKOBOE BO BCEX HAIPaBICHUSX
JlaBJieHNe Ha cTeHKH mimypa. [Ipu sTom mMecta 0Opa3oBa-
HUSI TPEIIMH ¥ IYTH UX Pa3BHUTHS ONPEAEISAIOTCS CTPYK-
TYpPHBIMH OCJAOJICHUSIMA ¥ HEOJHOPOJHOCTSMH ITOPOJ,
MUMCIOLIMMH CITyYalHBIA XapakTep paclpelesieHusl I10
00beMy. I1o3TOMy CIIOKHO HCKIIIOUUTH HEXKENIaTelIbHOe
paspylLieHHe MO TUIOCKOCTSIM, HE COBIAJAIONINM C psja-
MH IIIYPOB, WM TOSBICHAE AOTIOJHUTEIBHBIX TPELINH
Ha CTEHKAax WITypa, He COBIAJAIOIINX C MarucTPalbHBIM
HalpaBICHUEM.

IMocranoBka 3agaum. Takum 00pa3oM, U3BECTHbBIE
cnoco0bl paspyuienust nopox ¢ nomoristo HPC He nos-
BOJISIFOT 00ECIEeYHTh HANpaBJICHHOE pa3pylICHHE ITyTeM
CO3/IaHUSI MarkCTPaJIbHON TPELIMHBI U MOJIEpXKaHHs ee
pocta B TpeOyeMOM HampaBICHHH TP COXPaHEHHH
CIUIOLIHOCTH OCTAJILHOM 9acTH MaccHBa.

[TosTomy 3amaueit mcciemoBaHuii ObLIa pa3padoTKa U
UCCIEeOBaHNE croco0a HaNpaBlICHHOTO Pa3pyIICHUS
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nopox ¢ nomompro HPC. Hpes, nexamas B OCHOBe
MIPEAIaraéMoro Crnocoda HaIpaBJICHHOTO pa3pyLICHUs,
3aKJFOYAETCsl B CO3/IaHUM HA CTEHKAaX IIypa KOHIEHTpa-
TOpOB HaNpsDKeHHH B TpeOyemoM Mecte. Ilpu 3Tom yuu-
TBIBas, YTO MPOYHOCTHh TOPHBIX TOPOJ HAa PACTHKEHHE
HaMHOTO MEHbIIIE TIPOYHOCTH Ha CXKaTHue, Ul obecrede-
HUsI HAIPaBICHHOTO pa3pylieHus 3QQeKTuBHEH cozza-
BaTh 30HbI KOHLIEHTPALMH PACTATHBAIOIINX HANIPSKCHUM.

Peamzarms yka3zaHHOI nieH OCyIIECTBIACTCS B CIIOCO-
0e paspylIeHHUs TOPHBIX MOPOJ HEB3PHIBYATHIMHU paspylla-
IOIMMA cocTaBaMi [4], BKIOUaronmieM OypeHHe IIITypoB
JUISL pa3MeIeHNs] COCTaBa, IIPUTOTOBIICHHE pabodeii cMech
HPC, nomemienne ee B MONOCTH HaTPOHA, YCTAaHOBKY IIa-
TpoHa B miyp. Ilarpon mpencrasiser coboil BOmOHETIPO-
HHUIAeMyr0 000JI0UKy, BHYTph KoTopoi momerieHa HPC.
Boznonenponuiiaemast 000I04Ka TATPOHA BBINIOJIHEHA HE
MEHee YeM W3 JBYX IMOJIOBMH TPYObI (3JIEMEHTOB), TMOITY-
YEHHBIX MPOAOIBHBIM JMAMETPATIbHBIM Pa3pe3oM, Kaxkaas
13 KOTOpBIX UMeET IIyxoi Topel. [lomerieHue HeB3pbIBUa-
TOTO pa3pyLIAOLIEro COCTaBa B INITYp B MAaTPOHAX obecre-
yyBaeT, Npu yBenmdeHnn oobema HPC B mponecce ero
TH/IpaTalliy, BO3HUKHOBEHHE B paspyllacMOM OOBEKTE B
OJJTHOM W3 JWaMEeTPAIbHBIX HalpaBJE€HUH IITypa MOBbI-
IICHHBIX PACTATMBAIOIINX HAIPSDKEHHH, TIPU NPEBBIIICHUN
KOTOPBIMH TIpeJieNa IPOYHOCTH MaTepraia Ha PacTshKCHHUE
TIPOUCXOZNT Pa3pbIB CBSA3CH B MaTephane M CO3AIOTCS
YCIOBUSI I POCTA MarvCTPAIbHOM TPEHIMHBI OT CTEHOK
mmypa BrryOb MaccuBa. IIpu 3ToM mpenoTBpatnaercs pas-
pyIIeHNEe MaTepuaia B HalpaBlICHUSIX, HE COBIAJIAIONINX C
HaIlpaBIeHUEM MaruCTPaIbHOM TPEIMHBIL.

OcHoBHOII MaTepuaJ wucciegoBaHuii. I3ydeHue
MeXaHH3Ma 00pa30BaHMs TPELIMHBI B TOPOAAX IPOBOIH-
JIOCh IyTEM aHajli3a paclipeAeieHU HalpsHKeHWH BO-
kpyr mmypa ¢ HPC. HccnenoBanue npoBoaniu ¢ moMo-
IIbI0 YHUCJICHHOTO MAaTeMaTHYeCKOro MOEIMPOBaHUS
METOJIOM KOHEUYHBIX 3JIEeMEHTOB. Pemanack oObemHas
3a/laya B HEJIMHEIHON TOCTaHOBKE.

MogenupoBacst y4acTOK MacCHBa, NPEICTaBICHHBIN
MIECYAHUKOM C TPEJEIOM POYHOCTH Ha OJHOOCHOE CXKa-
tue 80 MIla, npenesnoM MPOYHOCTH HA OJTHOOCHOE pac-
soxkeHune 8 MIla, Bmemaromuii mmnyp ¢ HPC nuamerpom
45 mMm. Poct naBnenus camopacimpenus HPC 3anaBacs
MyTEM IIOILIAroBOro MOBBIILICHNSI HATPY3KH C COXPaHEHH-
€M pe3y/ibTaTOB MPEABIAYIIETro IIara peueHus, To ecTh
BpeMsl 3a71aBajioch HESIBHO. VIcXonHble JaHHBIE Ui MO-
JIeTIpoBaHus OBbUIM B3ATHI W3 KajacTpa (QHU3HYECKUX
CBOWCTB TOpHBIX mNopox. st mpoBeneHHs CpaBHEHHUS
MOJICTIMPOBAJIM JIBA CIy4Yas: BapHaHT 1 — IOMeleHne
HPC nemocpencTBeHHO B HIyp; BapHaHT 2 — HOMeENIe-
aue HPC B marpone. [laTtpon monenmupoBamm martepua-
1oM co cBoiictBamu ctaiu CT 3.

B kauectBe paboueil Obuta MpUHATA TEpBasi TEOPHUS
MpoYyHOCTU. Tak Kak Ajs McclelyeMoro maTepuaia ao-
ITyCKaeMbI€ HANpsDKEHHs Ha pacTskenne [o)] u Ha cxka-

THE [o_] Pa3In4Hbl, TO YCIOBHE MPOYHOCTH BBIPAXKACTCSI
B BUJIE
o,<[o,]
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PesynbraTel MojenupoBaHMs TpPEACTaBIEHBl Ha
puc. 1, 2 B Buze KapTUH pacrpeeNeHus anreOpandecku
HauOONBIINX 07 U HAaUMEHBIINX O3 IJIABHBIX HaIlpsKe-
HHH, COOTBETCTBEHHO, 11 BapHaHTOB 1 1 2.

a) 0)

Puc. 1. Kapmunwl pacnpedenenus 2nagHuvix Hampsoice-
nuit oy (a) u o3 (6) 6 mooenu npu nomewenuu HPC
HenocpeoCmeeHHO 8 WNyp U OAGIeHUU CaMopaculi-
penus 30 Mlla

©

a) 0)

Puc. 2. Kapmumwl pacnpedeneHus 2nagHblx HanpxceHuil
01 (a) u 03 (6) 6 Modenu npu nomewernuu HPC ¢ wnyp
8 NAMPOHE C 3a30POM MENCOY HNEMEHMAMU NAMPOHA
6 mm u dasnenuu camopacuupenus 30 Mlla

PesynbraTsl MogenupoBaHus B BUie rpaKoOB U3Me-
HEeHUs1 anreOpanvyecKkd HauOONBbIINX 07 M HAUMEHBIINX
03 TTIABHBIX HANpPsDKEHMH, M0 Mepe yJaleHus] OT CTEHKH
HImypa MO JUHUM TPEATNOoNIaraéMoro paspylleHus, UL
MIPUBENICHHBIX BHIIIE CIIy4YaeB IPelICTaBIeHbI Ha puC. 3.

Anamm3 puc. 1-3 mokaspIBaeT, YTO WCIOJIb30BaHUE
TIPEVIOKEHHOTO  crioco0a  HaNpaBJICHHOTO — Pa3pyILEeHHs
NPUBOAUT K M3MEHEHHIO XapakTepa pachpeeNeHus
HAIpsHKEHUH B OKOJIOIIITYPOBOH obnacTi. MakcuManbHEBIe
TJIaBHBIE HAINPSDKEHUS 07 M 03 BO3HUKAIOT HAa CTEHKAX IITy-
pa. [maBHBIC HaINPSDKEHHS 07 B IIEPBOM CITydae BO BCeil Mo-
JIeTIN SIBIISIFOTCSL PACTSATMBAIOIIMMHU WM PAaBHBI HYJIIO; TO-
BBIILICHHbIE HANPSDKEHWS! paclperielieHbl  PaBHOMEPHO
BOKpyT Himypa. [1o abcomoTHOI BeIMYMHE MaKCUMAIBHOE
3HaYeHue o paBHo 27,7 Mlla Ha CTeHKax IImypa, TO €CTh B
3,4 pa3a NpeBBINIAIOT Hpeied NMPOYHOCTH IeCYaHHWKa Ha
pactsbkeHne. PaBHOMEpHOE pacnpeneneHue HanpshKEHUH
CO3/1a€T YCIIOBHSA A 00pa30oBaHMs TPEIIMHBI HA CTEHKaX
trmypa (1) mo JIMHUK HAUMEHBIIIETO COMPOTHBIICHHS C yde-
TOM JIOKJIBHBIX OCJIa0NeHUH, YTO He MO3BOJISIET YIPABIIATh
HalpaBJIeHHEeM paspylieHus. Bo BTopoM citydyae Hampsbke-
HUS 07 B TeNe MOJIENU KaK PacTATHUBAIOLME, TaK U CKUMa-
tomye. Mexy smeMeHTaMHu OOOJIOYKU TMaTpoHa Oy SIBIIS-
I0TCSl  PacTATMBAIOIIMMH, TI0 a0CONIOTHOW — BENIMYHMHE
MaKCHMaJbHOe 3HaueHue o; paBHo 72,1 MIla Ha creHKax
IIypa 10 JIMHUM HalpaBJIeHHOTO PaspyILleHHs, TO €CTh B
9 pa3 mpeBHIIAIOT TpezieNn MPOYHOCTH TeCYaHWKa Ha pac-
TspkeHue. Ha creHkax mimypa 3a rpaHuIeil 30HBI BIMSHUS

22

3a30pa Mexnay onementamu marpoHa HPC oy sBusroTcs
CXUMaromuMu. TakuM 00pa3oM, MOXKHO YTBEP)KAATh, UTO
HEKOHTPOJIHMPYEMOTO Pa3pyLIeHHs P HUCIIOJIb30BAHNUH T1a-
TpoHOB He Oymer. Kpome Toro, HamboipIme TIiIaBHBIE
HaMpsDKeHUs1 ¢p TIPU HCTIONb30BaHUM TATPOHOB IO a0bCco-
JIFOTHOM BeimuuHe B 2,6 pasa OoJbliie, YeM TpH MoMele-
Huu HPC wenocpencTseHHo B mmyp.

J:,Mna
80

70

60

50

-0 -4

3 035bm

Puc. 3. I'paguxu pacnpedenenus enasnvlx Hanpsice-
HUll 01 U O3 8 MOOeU NO TUHUU PAa3pyuieHus npu
oasnenuu camopacuupenus 30 Mlla na paccmos-
Huu om cmenku winypa b, m: 1, 2 — npu nomewjenuu
HPC nenocpedcmesenno 6 wnyp; 3, 4 — npu nome-
wenuu HPC wnyp 6 nampone ¢ 3a30pom mexncoy
anemenmamu nampona 6 mum

I'maBHBIE HampsDKEHHS O3 B TIEPBOM Cllydae BO BCEH
MOJIETIH SIBJISIFOTCS] COKUMAIOIIMMHE WM paBHBI HYJ10. [o-
BBIIICHHBIE HANPSHKCHUS PacIpelielieHbl PaBHOMEPHO
BOKpYT LIITypa Mo aOCONIOTHOHM BENWYMHE, MaKCUMAJb-
HoOe 3HaueHue o3 paBHo 19,6 MIla Ha creHkax uImypa,
410 B 4 pa3a MEHbIIE TpeJieNia MPOYHOCTH MeCYaHNKa Ha
ckarue. To ectb, yernoBust (1) st paspymieHust OT cka-
TUS HE BO3HHUKAIOT.

[Tpy mpuMeHEeHNH NaTPOHOB XapaKTep PaclpeAeeHns
03 COBIANACT C XapaKTEPOM paclpefeneHus o1. Mexmy
SlieMeHTaMu O0OJIOUKH MAaTpOHA O3 SIBISIOTCS PAaCTATUBa-
IOIIMMH, 10 aOCONIOTHOW BENMYMHE MaKCHMAJIbHOE 3Ha-
yeHue o3 paBHo 13,5 MIla Ha cTeHKaxX mITypa Mo JTHHUH
HalpaBJIeHHOTO paspyuieHus. Ha creHkax mimypa 3a rpa-
HMILIEW 30HbI BIMSHUS 3a30pa MEXIY dJIeMEHTaMH [aTpoHa
HPC 03 sBsitoTcs CKUMAOINME (MakCUMaIbHOE 3Haue-
aue 17,6 MIla). Venosust (1) st paspyIueHust OT CKaTus
TaKKe HE BO3HHUKAIOT.

Takum 00pa3oM, MOXKHO CIIENIaTh BBIBOJ, YTO NpHUMeE-
Herne natpoHoB HPC mpHBOIUT K M3MEHEHUIO KapTHHBI
pactipeneneHus HanpspkeHni Bokpyr mmmypa ¢ HPC, Bos-
HUKHOBEHHUIO KPUTHYECKOTO COCTOSIHUS B MOPOJIE B Tpe-
OyeMoM MecTe, B TO BpeMsl KaKk OCTaJlbHasi 00JIacTh dKpa-
HUpPOBaHa OT pacTArMBAOIIMX HanpsbkeHud. IIpu sTom
HauOONBIINE TTIABHBIE HANPSKEHHUS Oy, TPU HCIIONB30-
BaHMH MATPOHOB C 3a30pPOM MEXIYy dJIeMeHTaMu 6MM, 1o
a0COIOTHOM BenuunHe B 2,6 pa3za Oorble, YeM MpHu To-
memiennn HPC HemocpenctBenHo B myp, u B 9 pa3
OoJblIIE IpEEa MPOYHOCTH Ha PACTSKEHHUE TTOPOJIBL.
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IpoBeneHHblc paHee uccienoBaHus [5] mokasaim,
YTO paspyuieHue matepuanos ¢ nomoursto HPC mpouc-
XO/UT B 2 CTaJAMU. HA MEPBOW CTAJAMU Pa3BUTHE KPUTH-
YEeCKUX HAIPSDKEHUIl B IOPOJie, HAKOIUICHUE TOBPEXIe-
HUM W TpOpacTaHWe TPCIIUHBI, HA BTOPOH CTATUH —
pa3BUTHE TpPEIIUHBL. V3 MPOBEACHHOTO aHaIM3a BUIHO,
YTO MPH MPUMCHEHUH TPEATIaracMoro crocoba Harpae-
JICHHOTO Pa3pyLICHUS OITACHOE COCTOSIHHE B TTOPOJIE BO3-
HUKAeT 0 JIMHUM OPUEHTALMU 3a30pPOB B MATPOHE, UTO
MPUBOAXT K OOPA30BAHHUIO MATUCTPAIBFHON TPEIIHHEI OT-
pbiBa, pa3BUTHE KOTOPOIl 0OecrednBaeTcsi 3a CHeT MpH-
JIOXKEHHs YCWINH K ee OeperaM NpU CaMOpaclIupEeHHU
HPC wu cmemeHnn 0005104€K NAaTpoOHa OTHOCHTEILHO
TUIOCKOCTH TPELINHBI.

Paccrosinne Mexay mypamu B IpeuiaraeMoM CIIo-
cobe 1enecoo0pa3Ho OIPENENIATh ¢ TMO3UIUN SHEPreTH-
yeckoil Teopuu paspyuienus ['puddurca-Mpsuna. [lomas-
3ysCh YKa3aHHOU Teopueil, moiydyeHa Gpopmyina

3, PO T,
4EHPC ‘R.|2

(1_ 2/'lHPC) ’ (2)

e k, — KO3 PUIMEHT KOHIIEHTPAIMU PACTATHBAIOLINX
1
HANpsDKEHUH Ha CTEHKax mimypa; P(t) — KBasuruapocra-

THYecKoe naBnenue camopacmmpenuss HPC vepes 3amgan-
Hoe Bpemsi t, MI1a,; r, —pamdyc mmypa, M; £ —Monyib

yrnpyroctu moponsi, MIla; E — MOJYJb YIPYrocTH

HPC
HPC, moxer ObITh MpUHAT 4—6-10°, MIla; K, —xoad-

(uIMeHT WHTEHCHBHOCTH HampspkeHui, Mlla (\/; );

Hype — ¥odbduument Ilyaccona HPC, moxer ObiTh

npunst 0,25,

3nadyenuss P(t) ONpenensAroTcs SKCHEPUMEHTANLHO
JUTE KOHKpeTHO mpuMeHsiemoro tuna HPC, a taxxke 3a-
JTAHHBIX TOPHO-TEOJOTHYESCKUX YCIOBUH IMyTEM HCITBITA-
Hus po6st HPC u3 momydeHHON mapTHH Ha CIEHaib-
HOM creHpe [6].

KoaddumreHT KOHIEHTpaH pacTATUBAIOIINX HAIl-

PsSKEHHMM Ha CTCHKax Mimmypa I‘(O_1 PpaBCH OTHOLICHHIO

MAaKCUMAJIbHBIX TIIABHBIX HANPSKEHUH O1(y), BO3HUKAIO-
IIUX B MOJIEJIU C NMAaTPOHOM, K MaKCUMAaJIbHbIM IJIaBHBIM
HaNpsOKEHUAM Oy, JJI MOJENHU, MMHTUPYIOLIEH IoMe-
menne HPC nemocpenctBenHo B mimyp. Ilockombky
HANpPsDKEHUs Oy,) Ipu nomemennn HPC B mimyp npu-
MEPHO paBHBI JaBieHuio camopaciuupenus HPC p(t),

uenecoo6pa3Ho IIPpUHUMATb

_ %)
P(Y)

[IpoBenennsie ¢ momompio MKD wnccnenoBanus mo
OTMCAHHOH BBIIIEC METOUKE MOKA3aJIH, YTO TPH U3MEHe-
HUM 3a30pa MEXIy dJeMEHTaMH MaTpoHa &, B Juamna-
30He 4—27% ot nuametpa mimypa d, koaddunmeHt kou-
LUEHTPallMy PACTSATUBAIOUIMX HANPSHKEHUH yJIOBJIETBO-
PHUTENIFHO ONKMCHIBAETCSl CTENIEHHOM 3aBUCHMOCTBIO BUIa
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a -0,424
k(rl =1, 078(6] . ©)

Takum 06pa3oM, ¢ TOMOIIBIO MPEIaraeMoro Croco-
0a MOXXHO TOBBICHTH PaCTATHBAIOLIME HANPSDKCHUS B
TpebyeMoM MecTe 110 4 pa3 Mo CPaBHEHUIO C IIOMELICHH-
em HPC menocpeacTBeHHO B mmmyp.

[IpoBepky ommcaHHOTO crioco0a MPOBOAMIN B J1a00-
PaTOPHBIX YCIOBHAX IIPU PA3PyLICHHU TUIICOBBIX ILIHT.
Jns sroro B mumrTax OypWIM OTBEPCTHS AUAMETPOM
27 MM C OCTaBJICHHEM B JIOHHOW YacTH HeI00ypEHHBIX
mpo6ok 10 MM, B kotopsie momemanu HPC nemocpen-
CTBEHHO B ILIIyp U B NaTpoHax. I1aTpoHbI npeacTaBisaim
c00O0¥ /1BE TOJIOBHHBI TUIACTUKOBOM TOHKOCTEHHOU TpY-
Obl, MOJy4YeHHbIE MPOJOIBHBIM JUaMETpPaIbHBIM paspe-
30M. YCTBEBYIO 4acTh OTBEPCTHH I'eépMETH3UPOBAIIH THII-
coM. OOmmii BUI pa3pymeHHBIX UNT, npu 3anuBke HPC
HETIOCPECTBEHHO B OTBEPCTHE U NPH MOMEIIECHUN ee B
MaTPOH, IPUBEICH Ha puc. 4.

a) 0)

Puc. 4. Paspywennvie cuncogvie niumol npu nomeuje-
nuu HPC nenocpeocmeenno 6 wnyp (a) u 6 na-
MpOHE C 3a30pPOM MeNCOY INeMEeHMmamu NaAmpoHd

2 mm (0)

AHanu3 xapakTepa pa3pyIICHHs IOKa3bIBacT, 4TO B
MIEPBOM CiIydae B IUIMTE OOpa30BalINCh IBE KPYNHBIE U
onHa Ooyiee MeJKasl TPEIIMHBI, BBIMIEAIINE HA TPAHUILY
IUIUTBI, KOTOPBIE pa3pyLIMIM €€ Ha TPU 4acTU. Y CTEHOK
mIypa o0pa3oBaluch Takxke ABe Oojiee MENKUE TpPEIH-
HBI, HE ,, [Ipopocine” 1o rpaHuIs! KT [Tpy momerne-
nun HPC B marpoHe B mimmre oOpa3oBaiach OJJHa Maru-
CTpaJibHasl TpeUIMHA B HAIIPaBJICHWH, COBIAJAIOIIEM C
3aaHHBIM (33/laHHOE HAaIpaBieHHe 0GO3HAYCHO YEpTOU
Ha IUIUTE), KOTOpasi pa3pylIuia IUTHTY [0 IJIHHHOM CTO-
poHe Ha JBe 4acTH. J[pyrux TpeumH He BO3HHUKIIO, OKO-
JIOUIIypoBasi 006JIacTh OcTanack He HapymeHHOH. Takum
obpa3oM, xapakTep paspyuieHus Obu1 pasHblif. [Ipose-
JIEHHBIN SKCIEPUMEHT MOATBEPANI paboTOCTIOCOOHOCTH
HPeUIOAKEHHOTO crlocoba.

HcneiTanne crnocoba B HATYpHBIX YCIOBHUSX OBLIO
IPOBEICHO B YCJIOBUAX X11e00AapOBCKOTO pPyJOYIpaB-
nenusi. Tlone3HbIME MCKOMIAEMBIMH MECTOPOKACHHS SIB-
JISFOTCSl MHTPY3UBHBIE KPUCTAIMYECKUE TTOPOJIBI, TPE-
CTaBJICHHBIC TPaHUTOMIaMH (TPAaHUT MOP(UPOBUIHBIH,
[PAaHHT IIETOYHOM, AIUIUT PO30BBINA), CPEOH KOTOPBIX
BCTpEYaroTCs Naiku ammpodupa.

[To 8 oToOpanHBIM Ha Kapbepe mpobaM mpezes mpoy-
HOCTH MPU CKaTUU B BO3AYIIHO-CYXOM COCTOSIHHH CO-
crapmsm 580-1634 (cpenmee smauenme — 946 kr/cm?).
B BomonaceimennoM cocrosaun — 528-984/ (cpenmmee
3HaveHne — 797 kr/cm?).
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HccnenoBanue HarpaBiI€HHOTO pa3pyLICHUS! IIPOBO-
MM Ha HerabapuTHBIX OJIOKaX, B KOTOPBIX C IIOMOLIBIO
nepgoparopa Oypunu mmypsl auamerpom 40 mm. 3aTem
roromwn cMech HPC w momemann ee B TaTPOHEI
(puc. 5). TTocie gero marponst ¢ HPC ycranasiuBanu B
mmypsl. [Ipy 3ToM InMHA IMNMypoB NMPHUHHUMANACh KpaT-
HOH nnuHe natpoHa. PaccrosiHMe MeXAy LIIMypamu pac-
CUHTBIBAJIH, UCIIOJIB3Ys 3aBUCHMOCTH (2), (3).

Puc. 5. 3anueka HPC 6 namponul

HeB3pbiBuaTyio pa3pyllarolly0 CMeCh FOTOBHIIM Ha
MecTe BeleHHs pabor. B kadectBe pabouero areHra
NPUHUMAII TOPOILIOK, COACPXAIIMNA OKCHUJ KaNbLHS —
92 mac.%, kajgpUMHHpOBaHHYIO coxy 6 mac.%, nurHo-
CyJb(hOHAT TeXHMUYCCKUI MOTUPHUIIUPOBAaHHBII — 2 Mac.%,
KOTOPBIN 3aTBOpsUIM BOJOW ¢ moOaBkoii 8% mo Macce
mwiactudukaropa Sika BV 3M. Bogoteepmoe cooTHore-
Hue cocrapisuio 0,3.

B pesynbraTe MpOTEKaHHs PEAKIUU THAPATALUM U
MEePEKPUCTAUTU3ALUKN CMECH TPOUCXOIUI POCT CTPYK-
TypHBIX 3neMeHToB HPC, compoBoxparommiicss yBenu-
YCHUEM JIABJICHUS HA DIIEMEHTHI MATPOHA. DTO BhI3BIBAIIO
KOHIIEHTPAIUIO PACTATUBAIONINX HAMPSDKCHUN HA CTEH-
Kax IImypa B 00JACTH 33a30pOB MEX/IY AJIEMEHTaMH Ta-
TpoHa. [Ipyu BOSHUKHOBEHHUH KPUTHUYECKHUX HANPSHKEHHN
B OJIOKE MPOMCXOANII POCT MAruCTPaIbHOM TPEIIHHBI OT
CTEHOK MIIypa BriIyOb MaccHBa W packos OJIOKa IO JIH-
HHH 33/IaHHOTO Pa3pylICHHSI.

Ha puc. 6 npuBeseHbl pe3yabTaThl SKCIIEPUMEHTA 110
paspylieHuio HeradbaputHoro Oyoka pasmepamu 600x350x
550 MM ¢ TIOMOIIBIO TPETIOKEHHOTO CIocoba Harpas-
JICHHOTO pa3pylleHus. biok paspylieH o AIUHHON CTO-
pore omamMm mmypoMm ¢ matponoM HPC. Ha pucynke
BUJIHO, YTO MATrHMCTpalibHAsl TPEIIUHA MPOXOJUT POBHO
1o BceMy OJIOKY, HauMHAETCs OT CTEHOK IIMypa B MeCcTax
3a3opa Mexay anementamu narpona HPC. HaGmronmae-
MBI MEXaHU3M pa3pyLICHUS] COBMAJAET C MEXaHH3MOM,
OIMCaHHBIM BBIIIE.

Jlyist cpaBHEHMs XapakTepa pa3pylleHus: OJOKOB MpH
saniuBke HPC HemocpencTBeHHO B HIMTyp U MPHU MOMEIIIe-
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nun HPC B mmyp B marpoHax ObIIM IPOBEAEHBI COOT-
BETCTBYIOLINE SKcnepuMeHThl. Ha puc. 7 mpencraBieHs!
pe3yIbTaThl IPOBEACHHBIX SKCIEPUMEHTOB.

a) 0)

Puc. 6. Ilpoyecc nanpaenenHozo paspyuieHus 2panu-
ma: a) obwuii 6u0 6IOKA NOCIe YCMAHOBKU NAMPO-
Ha 6 wnyp; 6) obwuil ud Oroka nocie o6pazosa-
HUsL MA2UCMPATbHOU MPeujutbl

Yl
9

Puc. 7. Xapaxmep paspywienusa epanummuix 0610K08:
a) npu sanuske HPC nenocpedcmeenno 6 wnyp;
6) npu nomewenuu 6 winyp nampouna ¢ HPC

AHanu3 MONy4EeHHBIX PE3yJIbTaTOB IIO3BOJIET Cle-
JaTh BBIBOIBI, uTo TpH 3amuBke HPC HemocpeacTBeHHO
B IIIyp OT €ro CTEHOK 00pa3yeTcsi HECKOIbKO Pa3HOHA-
MpaBICHHBIX TpeuMH (B OCHOBHOM — TpH), KOTOpBIC
HUMEIOT pa3lInuHyI0 TPaeKTOpHIo pocta. M maxe mpu ps-
Jie IITYPOB, MPOOYPEHHBIX 10 HEOOXOANMOH JIMHUN pa3-
pyuieHus (Ha puc. 7, @ — TpU WIMypa 10 JIMHHON CTO-
poHe 06ioKa), OOECIeYnTs pa3pylicHHEe B TpeGyemMoM
HampaBJIeHUH ynaeTcss He Bcerza. [Ipu mcronap3oBaHMU
MIATPOHOB BCer/ia 00pa3yeTcs MarucTpajibHas TPELIUHA B
Tpebyemom HampaBieHun (puc. 7, 6). OTO IO3BOJSET
00ecreunTh HANPaBJICHHOE pa3pylleHUe, UCKIIOYUB 00-
pa3oBaHME TPEUIMH B OCTAJIbHOM 4acTH MacCHBa.

BbiBoAbI M MepcneKTHBBI JaJbHeHIINX Hccaeq0-
BaHUIA:

1. TIpoBeneHHbIe pabOTHl JalOT OCHOBAHUS CUMTATh
MIPEATIOKEHHBIH CIIOCO0 HANpaBIEHHOTO pa3pyIICHUSA
MIPOIIE UM OTIBITHO-TIPOMBIIUICHHYTO ITPOBEPKY.

2. TlpemnokeHHass METOAMKAa pacdera IapamMeTpoB
HaIpaBJICHHOTO pa3pyiieHus ¢ nomorso HPC, anpobu-
pOBaHHAs MPH Pa3pyLICHUH OJIOKOB IPAaHHUTA, MO3BOJISET
paccYUTHIBATh MAcopT OYpOBBIX padoT.

3. JlanpHelimye uccneqoBanus OyIyT HallpaBlIeHb! HA
MIEPEHECCHUE TOMYYEHHOIO OIbITa Ha pElIeHUe 3ajgad
HalpaBIEHHOTO pa3pyLIeHUs B YCIOBUSX IOA3EMHBIX
TOPHBIX BBIPAOOTOK.
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Merta. Po3poOka # mociimkeHHs HOBOTO CTATUIHOTO
croco0y CIpsIMOBAaHOTO PYHHYBaHHS TiPCHKUX TOPIT, 3a-
CHOBAaHOTO Ha CTBOPEHHI 3a JOMOMOTOIO CIIEI[iaIbHOTO
MaTpOHA Ha CTIHKAX IITypy KOHLEHTPATOPIiB PO3TATYIO-
4yux Hampyr. Pict Hanpyr 3a0esnedyeTbcs 3a paxyHOK
30inblIeHHS B 00’ €eMi HEBHOYXOBOI pyiiHyrouoi cymirii,
MOMIIIICHOT B MATPOH.

Metoauka. VY poOOTi 3amponoHOBaHMH CIIOCIO
CIPSIMOBAHOTO PyHHYBaHHS W MPHUCTPid 11 Horo peai-
3amii. 3a TOOMOTOI0 METOIY KiHIIEBUX EJIEMEHTIB IIPO-
BEZICHE JOCTI/DKEHHS HApyKEeHO-1e(hOPMOBAHOTO CTaHY
00’€eKTa, MO PYHHYETHCS 3alpOIOHOBAHUM CIIOCOOOM.
OTprMaHi 3ajJexHOCTI KoedilieHTa KOHIeHTpalii Ha-
Npyr Ha CTIHKax IIMYpYy BiJi KOHCTPYKTUBHUX PO3MipiB
narpoHa. Ha mizcraBi mpoBeAeHUX aHANITUYHUX IOCHTi-
JUKEHb 13 BUKOPHCTaHHSIM pillleHb KJIACHYHOI Teopii
NpPY>KHOCTI, a Takok Teopil pyiiHyBanHs ['puddirca-
IpBuHa, y poOOTi 3aIIpOIIOHOBaHA METOJIUKA PO3PAXyHKY
rapameTpiB crocoly CIpsIMOBAHOTO pyHHYBaHHSI.

Pesyabratn. OTpuMaHuil TO3ZUTHBHUK e(deKT Hpu
JOCJIIJKEHH] 3alpOIIOHOBAHOTO CIoco0y B Jabopartop-
HUX yMmoBax. [IpoBereHa IOCITiTHO-TIPOMHCIOBA TIEpPeBi-
pKa 3arporOHOBaHUX TEXHIYHHUX PIillleHb MPH CTIPSIMOBA-
HOMY pyiHYyBaHHI OJOKIB TpaHITY 3 MIOHICTIO Ha
onHOoOChOBe cTcKaHHi 6-16 MIla B ymoBax Xiibona-
PIBCBKOTO PyAOYIpaBIiHHSI.

HaykoBa HoBU3HA. YHeplie 3allpOIIOHOBAHO CIIOCiO
CIPSIMOBAHOTO PYHHYBaHHS TipCHKUX MOpiJ HEBUOYXO-
BUMH DYyHHYIOUMMH CyMillIaMH, JOCTiJDKeHa (iznka
Tporecy i Bu3HaueHi Horo napamerpu.

[pakTnuna 3Hayumicte. [lonsrae B Tomy, 1o BU-
KOPUCTaHHS 3alPOIIOHOBAHOTO CIIOCO0y pyHHYBaHHS J10-
3BOJISIE 3a0€3MEYUTH CHPSMOBAHE pPYHHYBaHHA MOPiA
Oynp-KOi MIITHOCTI TIpH BHUKIIOYCHHI JWHAMIYHOTO
BIUIMBY Ha MacuB. 3aCTOCYBAaHHs 3aIllPOIIOHOBAHOTO CIIO-
co0y O3BOJIUTH YIMPABIIATH MiclieM BUHUKHEHHS # Tpae-
KTOPIEIO POCTY MaricTpajibHOI TPILIUHH.

KurouoBi cioBa: pyinysannsa cipcokux nopio, He-
8UOYX06ULl PYUHYIOUUL CKIAOD, CAMOPO3WUPEHHS, Ha-

npyeu

Purpose. To develop and study a new static method
of rock directed destruction based on the stretching ten-
sion concentrators creation on the walls of the hole by
means of special cartridge. Growth of tensions is provid-
ed by the volume increase of the non-explosive destroy-
ing mixture placed in the cartridge.

Methodology. We offer the method of the directed
destruction and the device for its realization. By the fi-
nite-element method we have studied the stressed state
of the object destroyed by the suggested method. We
have found the dependences between the coefficient of
stretching tensions concentration on the walls of the
hole and the structural dimensions of the cartridge. On
the basis of the conducted analytical research, with the
use of solutions of classic elastic theory and the Grif-
fith-Irvin material failure theory, we suggest the method
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of calculation of the parameters of the directed destruc-
tion method.

Findings. We have obtained positive effect from the
use of the method in the laboratory. We have carried out
the experimental-industrial pilot test of the proposed
technical solutions aimed at the destruction of granite
blocks with uniaxial compression strength of 6-16 MPa
at Hlebodarovskoye Mining Administration.

Originality. For the first time, the method of directed
rock bresking by non-explosive destroying mixtures was

VJIK 622.834

I'.B. Badumk, 1-p TeXH. HayK, Npog.,
O.I'. loueHko

proposed. Physics of the process and its parameters was
studied.

Practical value. The use of the proposed method al-
lows us to fulfill directed destruction of rocks of any
strength without dynamic influences on the massif.

Keywords: destruction of rock, destructive non-
explosive, self-expansion, tensions

Pexomenoosarno 0o nybnixayii dokm. mexwu. HayKk
C.B. ITioxonacsum. Jlama naoxoocenns pykonucy 17.04.13.

T'ocynapcTeennoe Boiciiee ydeOHOe 3aBeneHme , JloHOaccKmit
TOCYapCTBEHHBIN YHUBEPCUTET" , T. ATTYEBCK, YKpanHa,
e-mail: dotcenkoo@mail.ru

OIIPEAEJIEHUE BPEMEHU CTABMJIN3ALIUU 'OPHOT'O JABJIEHUSA
HA ITOYBY OTPABOTAHHOI'O IIVIACTA

G.V. Babiyuk, Dr. Sci. (Tech), Professor,
O.G. Dotsenko

State Higher Educationa Institution “Donbas State Technical
University”, Alchevsk, Ukraine, e-mail: dotcenkoo@mail.ru

DETERMINATION OF THE TIME OF STABILIZATION OF ROCK
PRESSURE ON THE WASTE SEAM FLOOR

Hean. Onpenenenne JUIMTEILHOCTH CTAOMIIM3alMU TOPHOTO AABJICHUS B BHIPAOOTAHHOM IIPOCTPAHCTBE HOCPE-
CTBOM aHaJIM3a Ipolecca oceJanus Mo pab0TaHHO! 3eMHOM OBEPXHOCTH.

Metoauka. [TomydeHs! U poaHAIN3UPOBAHBI HATYPHBIC 3aMEphl OCEAAHUH 36MHON IMOBEPXHOCTH BO BpeMeHH. 11o
pe3yibTaTaM aHaJdW3a YCTaHOBJIEHA IPOJOJDKUTENFHOCTh AaKTUBHOM CTaauu cABMXEHUH. [IprMeHeH perpeccHOHHBINA
aHaJIM3 AU TTOTY4YEHHS 3aBUCHMOCTH BPEMEHH CTaOMIN3alii TOPHOTO IaBJICHHSI OT OCHOBHBIX BIMSIOMINX (DaKTOPOB.

PesyabTaThl. OnipeaeneHsl mapaMeTphl JIOTUCTHYECKON (PYHKITNH, OMUCHIBAIOIICH OCeIaHMsI 3eMHON MTOBEPXHOCTH
BO BPEMEHH IIPU OTHOCHUTEIBHO IIOCTOSIHHON CKOPOCTH OYMCTHBIX padot. [lomydeHs! ckopocTh mpoliecca, ero ycKkope-
HHE U CKOPOCTh M3MEHECHHUS YCKOPEHHsS KaK NPOM3BOAHBIC PA3HOTO MOPSAAKA yKAa3aHHOH JIOTMCTHYECKOW (DYHKIHH.
Ha ocHoBanuu ananmu3za rpadukoB pa3BHTHsI MpoLiecca OCENaHuUs, OCTPOSHHBIX ISl KaXXIOTO M3 PElepOB, BbIICICHBI
€ro cTaauy. HayajlbHas, aKTUBHas U 3aTyXaHus. yCTaHOBHeHO, 4YTO AJIUTCIBHOCTH AKTUBHOM CcTaauu, paBHasd BPpEMCHHU
CTa0MJIM3allM TOPHOTO JABJICHHS, OIPENesieTC s, MPEeXIe BCEro, IIyOnHON pa3paboTKu, MpUYEM 3Ta CBS3b OIKCHIBA-
€TCsI SMIIUPUUECKON CTETIEHHON 3aBUCUMOCTBIO.

Hayunasi HoBu3Ha. 3aKiio4aeTcs B YCTaHOBJICHUH IIPOAOJDKUTEILHOCTH Ipoliecca CTabMIN3auy TOPHOTO AaBJie-
HUSL B BBIPAOOTaHHOM IIPOCTPAHCTBE YEPE3 OCENAaHMs 3€MHOM HMOBEPXHOCTH. Y CTaHOBJIECHA CBA3b MEXKAY BpPEMEHEM
HapacTaHUs JaBJIEHN TOPHOTO MacCHBa 10 BEMMUMHBI yH (THMApoCTaTHYeCcKOe JaBICHNUE) U ITyOHHON pa3paboTKu.

IpakTnyeckas 3HaunMocTh. VHbOPMALNs 0 MPOJOIDKUTEIFHOCTH aKTUBHOW CTaIWHU CIBHKCHHUS OJPaOOTaHHOM
TOJILH TTO3BOJIUT NPUHATH pellieHre 00 OTCTaBaHUU MOATOTOBUTEIBHBIX pabOT OT OYUCTHBIX, 00ECIICUUBAIOIIEM XOPO-
1Iee HKCILTYyaTalHOHHOE COCTOSIHHE BHIPA0OTKH, MPOBOANMOM 10 OOPYIICHHBIM MTOPOAaM.

KaroueBble cioBa: crmabunuzayusi 20pHO20 0asieHust, 0CeOaHUst 3eMHOU NOBEPXHOCINU, AKMUBHBLI NePUo0 0CeOaHs.

AxkTyanbHOCTh npodiaemsl. Iloanep>kanue MoAroTo-
BUTEJIBHBIX BBIPAOOTOK B HOPMaJIBHOM SKCILTYaTallHOHHOM
COCTOSIHMH Ha TITyOOKHX IIaXTax JIO CHX IIOp OCTaeTcs He-
paspemmMoii mpobaeMoil TopHOTO Tpon3BoACTBa. Pacrio-
JIO’)KEHHE BBIPAOOTOK B OOPYIICHHBIX M YIUIOTHSFOLINXCS
rmoponax 00eCIieuMBaeT HEOOXOMMMYI0 MX yCTOYHBOCTS,
HO TP YCJIOBHH, YTO BMEIIAIOIIUE MOPOABI JOCTATOYHO
YIUIOTHWIINCH, ¥ JABJIICHHE Ha MOYBY OTPabOTAHHOIO IUIa-
cra crabunm3upoBanock [1]. JIis npruMeHeHusT yKa3aHHOTO
criocoba OXpaHbl TOJTOTOBUTENILHON BBIPAOOTKH aKTyallb-
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HBIM BONpPOCOM SIBJIIETCSI YCTAHOBJIEHHUE PaLIOHAIBHOIO
OTCTaBaHUs IPOXOJYECKHX pPabOT OT OYHMCTHOH BBICMKH,
OIPE/IENIIEMOr0 BPEMEHEM BOCCTAHOBJICHUS JABJICHUS B
BBIPaOOTAaHHOM TPOCTPAHCTBE.

Auanau3 nmyoamkamuii. B pa6ore [1] mpemcTaBiens!
pe3yNbTaThl IAXTHBIX HATYPHBIX 3aMEPOB JIaBJICHUS 00-
PYLICHHOW MOPOIHON TOJIIM HA MOYBY OTPaOOTaHHOTO
IUIACTa, B3SIThIE 1O TOKA3aHUSIM IMHAMOMETPHUYECKHX
IUIOIIA/IOK, 3aK/IaJbIBAEMbIX B OyTOBBIE IIOJIOCH! BCIIEH 32
poxoaoM JyaBbl. [lokazaHus BEepPTUKAIbHOTO AABICHUA
MOPOJIHOTO MaccHBa (PUKCHPOBAIUCH B Pa3HbIe MOMEHTHI
BpeMeHU. Ha 0oCHOBaHMU MOJTyYEHHBIX dKCIIEPUMEHTAIIb-
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