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OuneHka COBPEeMEHHOI'0 COCTOSIHUSI pelaeMoil Hay4YHO-TeXHHYeCKOou
npoodJIemMbl

KauecTBO B3pBIBHBIX pPAa0OT ONpEEnseTcss PaBHOMEPHOCTBIO, A TaKKe
CTENEHBIO JpOOJEHUS TOPHOLO MAacCuBa, NapaMeTpaMH pas3Baja B30PBaHHOM
Mmacchl. JlanHble (aKTOpPbI BAMSIOT Ha MPOU3BOAUTEIHLHOCTH BCEX MOCIEAYIOUINX
TEXHOJIOTUYECKHX TMPOIECCOB TOPHBIX padoT. Hcmonb3oBaHMEe HOBEUIIETO
000pyIOBaHUs Ui MOTPY3KH M TPAHCIOPTHUPOBKH PYAbl, MOOMIBHBIX YCTaHOBOK
JUTsL APOOJICHUS U COPTUPOBKH TPEOYIOT )KECTKOTO KOHTPOJISI KaueCTBA MOATOTOBKU
TOPHOM Macchl K B3pBIBY, TaK KaK 3TO HEMOCPEJCTBEHHO BIIMSET HA MOKa3aTelu
MPOU3BOAUTENILHOCTH TAHHOTO 000PY1I0BaHUS.

B Hacrosimiee Bpemsi OypOB3pBIBHBIM paOoTaM  yIEnsieTcsi OrpOMHOE
BHHUMAaHHE, OJIHAKO JIO0 CUX MOp OCHOBHOM MpErpajioil K MOBBIIMICHUIO MMOKa3aTesei
IPOU3BOAUTENBHOCTH  TPYJa, YMEHBLIEHUIO CEO0ECTOMMOCTH  BBIEMKH U
NOBBIIICHUIO O0BEMOB  JOOBIBAEMOM  pyJIbl, SBISETCI  HEKAYECTBEHHOE,
HEpPaBHOMEPHOE JpOOJIEHHE, KOTOPOMY COMYTCTBYET MOBBILIEHHBIM BBIXOJ
KPYIHBIX, HEKOHIUIMOHHBIX (PAKLUMN IOJIE3HOTO HCKOMAEMOr0 M OTKJIOHEHUE
napamMeTpoB yCTyIla OT MPOEKTHBIX 3HaueHui. Mccxoas U3 3TOro, ynpaplieHUE
KaueCTBOM M XapaKTePUCTUKAMH IOATOTOBKH TOPHOM Macchl K B3pPBIBHBIM
paboTaM Ha OTKPBITHIX TOPHBIX paboTax SBISIETCS 3HAYUTEIBHOW MPAKTUYECKOU
3amaueil. B Hacrosiee Bpemsi, HECMOTPSL Ha OOJIBIION O0BEM HCCIETOBAaHUM B
JAaHHOM 0O0JacTH, BONPOC BIMSHHUS TapamMeTpoB OYpOB3PBIBHBIX pPabOT Ha
peryiMpoBaHie KadecTBOM JIpOOJIEHHS TOPHOM MacChl C MOMOILBIO OCTaeTCs
OTKPBITBIM.

Henbro padoThI ABISIETCS HCCIEIOBAHUE TEXHOJIOTMH ITPEABAPHUTEIBHOIO
pa3ynpoyHEHHUs: MacCuBa JIJIsl TOBBINIEHUS Y()PEKTUBHOCTA OTOONKH Py IbI.

Hayuynasi HOBU3HA JKCCepTallUU 3aKITIOYACTCS B:

- pa3pabOTKe TEXHOJOIMH OTOOMKM pyIbl C  M[peABAPUTEIbHBIM
pa3ynpoOYHEHUEM MAacCHBa, OTJIMYAIOLIYIOCS OypeHUEM TOMOJHUTEIBHOTO psiia
CKB&XMH C YYETOM 30H JIEWCTBHS B3PBIBHOW BOJIHBI M B3pPBIBAHUEM 3aps/IOB,
MOIIIHOCTBIO HE MPEBbIIAIONIEH Tpeie] IPOYHOCTH Pa3pylIaeMbIX TOPHBIX MOPOI;

- YCTaHOBJIEHUHU 3aBUCHUMOCTH YJAEJIBHOIO Pacxojia B3pbIBUATHIX BEUIECTB OT
CEeTKA  pACIHOJIOKEHUS CKBOXHH MNpU  OTOOWKE PyIOpl C  CO3/JaHHEM
MPEABAPUTEIHLHOTO Pa3yNPOYHEHHOTO COCTOSIHUSI MACCUBA;

- YCTaHOBJICHMM 3aBHUCHUMOCTH BBIXOJa HETra0apUTHBIX KYCKOB OT CETKHU
pacroIOXKeHUs] CKBAKUH IMPH OTOOMKE PyIbl C CO3/JaHUEM IMPEABAPUTEIBHOTO
pPa3ynpOYHEHHOTO COCTOSIHUS MACCHBA.

Hayunble mos10:keHus1, BLIHOCHMbIE HA 3alI[UTY:

- TpelIBapUTENIbHOE pa3ylNpoOYHEHHE OTOMBAEMOI0 MacchBa ¢ OypeHHeM
JIOTIOJIHUTEIBHOTO PsAJla CKBAXHH C YYETOM 30H JCHCTBHS B3PHIBHOW BOJIHBI U
B3PBIBAHUEM 3apsAJ0B, MOIIHOCTHIO HE MPEBBIMIAIONICH TMpeAen NPOYHOCTH
pa3pylIaeMbIX TOPHBIX MOPOJ, MO3BOJISET MOBBICUTH KAYECTBO APOOIEHUS PYAbl U
CHU3UTH CE0ECTOMMOCTh OTOOMKHU;

- ONTUMAaJbHbIE MAPaMETPhl CETKU PACIONOKEHUS CKBAXUH MPHU OTOOMKE C
CO3JaHMEM TMPEABAPUTEIHLHOTO pPa3ylNpOYHEHUsI MAacChBa MO3BOJSIOT CHU3UTH
yAENbHBIN PACXO0/1 B3PHIBUATOIO BEILIECTBA U BBIX0O/Ia HEra0apUTHBIX KYCKOB.



AKTYaJIbHOCTH MCCJIeA0BAHUSL 00YCIIOBIEHA TEM, YTO KaueCTBO JAPOOJICHHUS
B30pPBAaHHOW TOPHOM MacChl MMEET KIIYeBOe 3HaueHue i 3(HPeKTUBHOCTH
MOCNEAYIOUX JTAllOB OYUCTHOM BBIEMKH U TepepaboTKu pynabl. OCHOBHbIE
aCIEKTbI, KOTOPBIE MOAYEPKUBAIOT BAXKHOCTh APOOJICHNUS:

- CHIDKEHHUE 3aTpaT Ha TPaHCIOPTUPOBKY U mepepaboTky. Menkas (pakuus
TOpPHOM Macchl OO0Jer4aeT TPaHCIOPTUPOBKY pyAbl K NepepadaThIBaIOIIUM
MPEANPUATHASIM, YTO CHIKAET PacXojbl Ha TOIUIMBO M OOCTY)KMBAHHWE TEXHHKH.
bosnee onHOpOHBIE KYCKM IMpOIE MepeMeniaTh W 3arpykatb B JAPOOMIIbHbBIE
YCTaHOBKH.

- YBEJIMYEHUE  MPOU3BOJUTEIBHOCTU  oOopyaoBanus. KauecTBeHHO
npo0JieHHasi ropHas Macca MUHUMM3UPYET HArpy3KH Ha JPOOMIIKH U MEJIbHUIIBI,
yBEIUYMBAsi CPOK HX CHYKObl M CHHXKasg YacTOTYy PEMOHTa. DTO TMO3BOJISET
n30exaTh aBapUIHBIX OCTaHOBOK U NOJAIEPKUBATh BBICOKYIO
IPOU3BOUTEILHOCTH 000PYJOBaHUSI.

- ONTUMU3ALMS JajbHEHIero oborameHuss pyAsl. UeM paBHOMEpHEE U
Menbue ¢pakiusa, TeM 3¢hQeKkTUBHEE HUIAET NPOILECC M3BICUCHUS TOJE3HBIX
KOMIIOHEHTOB. DTO OCOOCHHO Ba)KHO AJIS Py C HU3KUM COZAEP>KaHUEM METaJlIOB,
r7ie HEOOXOUMO U3BJI€Yb MAKCUMAJIBHOE KOJIMYECTBO ChIPbSI.

- YMEHBILIEHUE TMOTEePh M OTXO0J0B. XOpOWIO APOOJICHHAs pyJa CHUKAET
KOJIMYECTBO OTXOJI0B Ha nepepadarpiBaomux (padpukax. Menkue 4acTHUIlbI JTydIle
MOJIJIAI0TCS] OOOTAIEHUIO U U3BJICUCHUIO METAIIJIOB, UTO CHHXKAET MOTEPU CHIPHSI.

Takum o00pa3om, TMpaBWiIbHAs OpraHU3alds U KOHTPOJb JIPOOJICHUS
B30PBAHHOM T'OPHOM MAacChI MO3BOJISIOT CYIIECTBEHHO IMOBBICUTH IKOHOMHYECKYIO
7 (HEKTUBHOCTH BCEW MPOM3BOJCTBEHHON I[EMOYKU OT BBIEMKH JI0 TMEPepadOTKH
pynbl. OgHAKO MpU PEIICHUU 3aJa4M TOBBIINICHHS KadyecTBa OTOOWKH PyJIbI HE
YUYUTBHIBAETCS BAXKHOCTh IPEABAPUTEIBLHOIO Pa3ylpOYHEHUS MacCUBa.

Ha naHHBIII MOMEHT pacyeT mapaMmeTpoB MAacCOBBIX B3PHIBOB OCHOBBIBAETCS
Ha MEXaHU3ME€ pa3pylleHHs HEHArpy>KeHHOr0 MaccuBa C M3BECTHBIMU
MEXaHUYECKMMHU CBOWCTBAMU M yIOPYTMMHM KOHCTaHTaMH, YTO HE BcCerjia
COOTBETCTBYET peajibHbIM YCJIOBHUSAM, TaK KaK CKOPOCTh HArpy>KeHHs BIUSET Ha
MPOYHOCTHBIE, YIIPYTHE U aKyCTHUECKHE CBOMCTBA Py U MOPO/I.

["opHBIif MaccuB B Kapbepe MOJABEPraeTcsi CUCTEMATUYECKUM MEPUOINIECKUM
Harpy>keHUsIM JI0 OCHOBHOTO B3pbIBAa, YTO NPUBOAUT K M3MEHEHUIO €T0
HaIpPsHKEHHO-IEHOPMUPOBAHHOTO COCTOSIHUSL. OmnepaTHUBHBIE METOJIbI  OIICHKHU
ATOTr'0 COCTOSIHUS 10 CHX IOp He pa3paboTaHBbl.

Hccnenosanus, HAalpaBJICHHBIE  HA  H3Yy4YCHUE 3aKOHOMEPHOCTEN
pacrpoCTpaHEeHUss AMHAMUYECKUX BOJIH HAMpPSKEHUW TPU B3pPbIBE B YCIOBUSX
BBICOKOTO TOPHOTO JABJICHHUS, a TAKXkKe pa3pab0TKa METOJUKU pacyeTa mapaMeTpoB
OYpOB3PBIBHBIX palOT, SBISIOTCS AKTyaJIbHBIMUA U TPEJCTABISIOT 3HAUYUTEIHHBIN
HaY4YHBIA U IPAKTUYECKUN UHTEPEC.

O0bekT wuHcciaenoBaHuMsi:  Yyactok  mectopoxacHus — Adx-Komxan,
pacrnojoxxkeHHbsli B Dkubacty3ckoMm paiione IlaBmomapckoit obGnactu, 135 kM K
CeBEpPO-BOCTOKY OT I. Temupray u 85 KM I0KHEE MKEIE3HOAOPOKHON CTAHIIMU
[IunepTsr.

IIpeamer ucciienoBanus: OypoB3pbIBHbIE PAOOTHI.



3aga4m Hccae0BAHNA:

- AHaJIM3 METOJIOB MOBBILLIEHUS KauecTBa IPOOJIEHUS PYIbI.

- H3yueHue cnocoOOB coO34aHUSl MPEABAPUTENBHOTO Pa3yIPOYHEHHOTO
COCTOSIHUSI B MacCCHUBE.

- Pa3paboTka TEXHOJIOTMM CO3/1aHUs MPEABAPUTEIBHOIO Pa3ylnpOYHEHHOIO
COCTOSIHUS.

- [IpoBenieHne ONMBITHO-MPOMBIIUIEHHBIX B3PBIBHBIX Pa0OT.

- O0paboTKa NaHHBIX OIBITHO-NPOMBIIIJICHHBIX B3PBHIBOB M (HOPMYIUPOBKA
PEKOMEH TAIAM.

IpakTHuyeckoil 0a30ii JUcCEepPTAIMOHHON PaOOTHI SABIAIOTCA COOpaHHBIC B
paMKax Hay4yHO-HCCIIE0BATENIbCKON pabOThl MaTepUalibl pa3BEIKU, IKCIUTyaTalluu
MecTopoxaeHus: Ask-KomkaH, pe3yabTaThl OMBITHO-IIPOMBIIIJIEHHBIX WCIIBITAHUM,
HaIIpaBJICHHBIX HA UCCIIEI0BAHUS 110 CO3JAHUIO NPEABAPUTEIIBHOIO HANIPSYKEHHOTO
COCTOSIHUA B MAacCHUBE Ui MOBbIIIEHUS 3()PEKTUBHOCTH OTOOWKH, aHAIIN3
ITOJTyYEHHBIX PE3YIbTATOB.

Iy6oukanuu u anpodauus padorsl. [lo Teme auccepranuu npencTaBiIcHbI
U OITyOJIMKOBAHBI CIEAYIOIINE CTATHH:

1. «IloBbimieHHE 3(PGHEKTUBHOCTH B3PHIBHOM OTOOWKH € MPEIBAPUTEIbHBIM
pa3ylnpoYHEHNEM MacCuBa», «I OpHBIN KypHa», r.Mocksa, Nel2, 2022r.;

2. «lloBeimenne  3¢GGEeKTUBHOCTH  OTOOHWKM C  TPEaBapUTEIbHBIM
pasynpouHenneM maccuBa» / «Improving efficiency of rock breaking using the
pre-weakening of rock mass», «EurasianMining» Ne 2, 2023r.;

3. «CpaBHUTENbHBIA aHaIN3 METOJOB OLIEHKH YCTOWYMBOCTH OTKOCOB B
usotponHoi cpeae» / «Comparative analysis of methods for assessing slope
stability in an isotropic environment», «['opubiii xypHan Kaszaxcrana», Nell,
2024r.;

4. «BnusiHMe TOYHOCTH 3aMEIJIEHUH AJIEKTPOHHBIX CPEJICTB MHULIMHUPOBAHUS
Ha KadecTBO OypoB3pwiBHBIX pabot» / «The effect of the accuracy of the
deceleration of electronic means of initiation on the quality of drilling and blasting
operationsy, «I"opHsIii )xypHai Kazaxcrana», Nell, 2024r.

Crpykrypa u 00beM padoThl. /[uccepranyss COCTOMT U3 BBEACHUSA, 4 TIaB,
3aKiIoueHus1, Onbmmorpaduyeckoro crnucka u3 34 HaMMEHOBAaHUHN W CONEPXUT 96
CTpaHMI] MAlIMHOMHUCHOTO TekcTa, 37 pucyHkoB, 10 dopmyn, 14 tabmun u 20
MTPUIIOKEHHM.
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IlemisieTiH FHIIBIMA-TEXHUKAJIBIK NMPO0JeMaHbIH Ka3ipri :Kail-kyiiH
Oarasiay

XKapbuiblc KYMBICTApBIHBIH camnachl OIpKeNKi, COHAai-aK Tay »OTaChIHBIH
yCaKTally JOpeXKEeCIMEH, JKaphUIFaH MacCaHblH Kyjlay IapaMeTpiepiMeH
aHpIKTanaabl. byn (QaxkTopmap Tay-KeH JKYMBICTApBIHBIH OapiblK KEWiHT1
TEXHOJIOTHSJIBIK TPOIIECTEPIHIH OHIMILIIriHEe ocep ereni. KeHni Tueyre »oHe
TachIMajJlayFa apHaJfaH €H aHa >KaOJbIKThI, yCaKTayFa >KOHE CYpbINITayFa
apHAJIFaH JKbUDKbIMAIbl KOHJBIPFBIIAPBI MakilaiaHy Tay MaccachlH XKapbLIbICKa
JalbIHAy CalachlH KaTaH OakblIayAabl Tajamn eTejll, OUTKeH1 OYJI OChI JKaOIbIKThIH
OHIMIIIIK KOPCETKIIITEPIHE TIKEJIeH ocep eTe/Il.

Kazipri yakeiTTa OypFblIay-Kapy >KYMBICTapblHA YJKEH KOHII OeiHe,
Oipak OYTiHT1 KYHre JeiiH eHOeK OHIMIUIITIHIH KOPCETKIIITEPIH apTThIpyFa, Ka3y
KYHBIH TOMEHJIETYT€ JKOHE OHIIPUIECTIH KEH KOJIEMIH apTThIpyFa HETI3T1 KeAepri
carachl3, OIpKeJIKi eMec ycakTay OoJibl TaObLIabl, OJ1 Maaaibl Ka30anapasH 1pi,
KOHJIUUMSJIBIK eMeC (PpakuusIapblHbIH OHIMAUIIIHIH JKOFapbUIAybIMEH KOHE
XKOOANBIK MOHJEPAEH IIETIHIC MapaMeTpJiepiHiH aybITKYbIMEH Oipre Kypel.
OcpifaH cyiieHe OTBIPBHIN, Tay-KE€H MAacCachlH AIIBIK Tay-KeH KXYMBICTapbhIHIA
KapPBUIBIC KYMBICTapblHA JaibIHIAYBIH Calachl MEH CHUIIaTTaMallapblH Oackapy
MaHBI3Ibl TPAKTUKAIBIK MiHAET Ooabim TalObutagpl. Kasipri yakpITTa, OCBHI
callajjaFbl  3€pTTEyJIepJIH YJKEH KeJeMiHe KapamacTaH, OypFbliay-kapy
YKYMBICTApPBIHBIH MTapaMeTPIIEPiHIH Tay-KE€H MAacCachlH YCaKTay CalachlH PETTeyre
acepi Maceliec albIK KYHIH/E Kb OTHIP.

KYMBICTBIH MaKcaThl - KCHII JKOIJBIH THIMIUITIH apTThIPy YIIIH
MaCCHBTI aJIJ[bIH-aJIa 00caTy TEXHOJOTHICHIH 3€PTTEY.

JluccepTalMsiHbIH FHIJIBIMH KAHAJIBIFbI:

- OJKapbUIBIC TONKBIHBIHBIH dcep €Ty aWMakTapblH eCKepe OTBIPHIII,
YHFBIMAJIapAbIH KOCBHIMIIIA KaTapblH OYPFbUIAyMEH JKOHE IKOWBUIATHIH Tay
KBIHBICTAPBIHBIH ~ OEpIKTIK IIEriHEH AacHnaWThlH KyaTbl Oap 3apsarapAblH
KapbUTybIMEH €pEKILEJICHETIH MAaCCUBTI allJIbIH ana 0ocaTa OTBIPbII, KeHl Oerey
TEXHOJIOTUSCHIH 931pJiey;

- MACCHBTIH aJIpIH-aJla Ta3apThUIFaH KYWIH Kypa OTBIPbI, KEH/1 CBIHIBIPY
KE31H/IE JKAPBUIFBIII 3aTTapAbIH YJIECTIK MIBIFBIHBIHBIH YHFbIMATIAp/IbIH OpHAIacy
TOpPBIHA TOYEIIUTITIH aHBIKTAY;

- MACCHBTIH aJIJIbIH-aJla Ta3apThUIFaH KYWIH Kypa OTBIPBIN, KEHJI CHIHABIPY
KE31HJIe YHFbIMaJIapIbIH OpHAJIaCy TOPhIHA Ta0apuTTI eMec OOMKTEPAiH MIBIFybIHA
TOYENIITIKTI OeTiiey.

Koprayra mibIFapbuUiaThIH FbLIIBIMU €peskeiep:

- OKapbUIBIC TOJKBIHBIHBIH ocep €Ty alWMakTapblH €eCKepe OTBIPHIII,
YHFBIMQJIapAbIH KOCBHIMIIIA KaTapblH OYpFbUIAyMEH >JKOHE JKOWBLIATHIH Tay
KBIHBICTAPBIHBIH ~ OCpIKTIK IIEriHEH AachnaWThlH KyaTbl Oap 3apsarapAblH
KapBUTYBIMEH COFBUIATHIH MAacCCHBTI aliJibIH aja 0ocaTy KEHJI yCakTay carachlH
apTTBIPYFa >KOHE KECY/IIH ©31H]IIK KYHbIH TOMEHETYTe MYMKIHJIIK Oepei;



- YHFbIMaJapJiblH OpHaJIacy TOPBIHBIH OHTAWJbl MapaMeTpiiepi MacCHUBTIH
alJplH-ama OO0CATBUIYBIH KYpa OTBIPBIN, >KapbUIFBIII 3aTTapAblH MEHIIIKTI
HIBIFBIHBIH KOHE YIIKEH OOIKTepiH MIBIFYbIH a3aiTyFa MYMKIH/IK Oepei.

3eprTeyniH 63eKTijiri >KapbUIFaH Tay-KeH MAacCacChIHBIH YCaKTaldy Carachl
KCHJII Ta3apTy MEH OHJCYAIH KEWIHT1 Ke3eHACPiHIH THIMIUII YIIH MaHBI3IbI
OOonbIT  TAOBIIATHIHIBIFBIHA ~ OAaWIAHBICTBL. Y CAKTayAblH  MaHBI3AbLIBIFBIH
KOPCETETIH HeT13T1 acleKTiiep:

- TaceIMalijay JKOHE KailTa ©HJley UIBIFBIHAAPBIH a3aity. Tay-KeH
MacCCaChIHBIH YCaK (PpaKIUsACHl KEH/1 KaliTa eHjey 3aybITTapblHA TacChIMaJIIayabl
XKEHUIAeTe N1, Oy skaHapMaill MEH TEXHHUKAJBIK KbI3MET KOPCETY UIbIFbIHIAPhIH
azaitTaapl. bBipTekTi O6JIKTepAl >KbUDKBITY JKOHE YcCaKTay KOHABIPFbLIAphIHA
KYKTEy OHaUbIPAK.

- JKaOJBIKTBIH OHIMJAUIIIH apTThipy. Camajabsl yCakTaJdFaH Tay Maccachl
YHTaKTarplITap MEH JUIPMEHJEpre KYKTEeMEHI a3aiTajbl, OJapblH KbI3MET €Ty
MEp3IMIH y3apTajbl JKOHE JKOHJEY JKUUIIIH TeMeHAeTel. byn amaTThiK
asgaManapabl 00JIIbIpMaNIbI )KOHE sKa0IBIKTBIH JKOFaphl OHIMJIUIITTH CAKTaN/IbI.

- KEHJ1 OJlaH 9pl1 OaillbITyAbl OHTaNMaHAbIpy. Ppakuuss HEFYpIbIM OIpKEIKi
XKoHEe Tas3 Oosca, mailalibl KOMIIOHEHTTEPJl ally MPOLECl COFYPJBbIM THIMII
0onazabl. byt acipece MMKI3aTThIH MAaKCHMAaJIJIbl MOJIILIEPIH ATy KaKET METajaaphbl
a3 KeHJIep YILIH 6T€ MaHbI3IbI.

- WIBIFBIHAAP MEH KaJAbIKTapAbl a3zaity. JKakchl ycaKTaliFaH KEH OHJIEY
3ayBITTapbIHAAFbl  KAJABIKTApJbl a3aiiTaabl. ¥cak OeJiekTep MeTaiiapibl
OaifbITyFa >KOHE KaJllbIHA KENTIpyre »akchl jkayarn Oepemi, OyJI IIUKI3aTThIH
JKOFITYBIH a3alTaIbl.

Ocpunaiiia, KapbUIFaH Tay-K€H  MacCachIHBIH ~ YCaKTaldyblH  JIYPbIC
YUBIMIACTBIPY JkKoHE OakplIay Ka30amgaH KEH OHJeyre JeHiHT1 OYKUI eHJIpICTIK
T130€KTIH SKOHOMUKAJIBIK THIMAUIITIH alTapibIKTall apTThIpyFa MYMKIHIK Oepei.
Anaiifia, KeHJl KOIOJbIH CamachlH apTThIPy MACENECIH LIEUly Ke31HJE€ MacCHUBTI
anJIbIH-aJ1a 00CATYbIH MaHbBI3IbUIBIFBI €CKEPLIMEN/II.

Kazipri yakpITTa Xammai >kapbUlbICTapIblH NapaMeTpiepiH ecentey Oenrii
MEXaHUKAJIbIK KacCHETTepl MEH CepIiMIl TypakTbuiapbl Oap KyKTeIMereH
MAaCCHUBTIH bIJbIpay MEXaHU3MIHE HET13/eNIreH, OYJI opKalllaH HaKThl Xarjailiapra
Collkec KeNMeilll, OWTKEeHI JKYKTeME  JKbUIAAMIBIFBl KEHAEp MEH Tay
KBIHBICTAPBIHBIH, O€pikTiK, CeprmiMIIiK *KoHE aKyCTHUKAJBIK KacCHETTEpiHE ocep
eTel.

Kapbepaeri Tay »KoTachl HETI3T1 JKapbUIBICKA JEHIH KyHem Mep3imMal
KYKTEMeJlepre VINbIpaibl, OYJ OHBIH KepHeynl nedopmarusiiaHFaH KyHIHIH
e3repyiHe okeneni. byn skarmaiinpl OarayiayfblH OINEPAUSIIBIK QMICTEpl ol
a3ipJIeHOCTEH.

Xorapsl Tay KBICHIMBI >KaFdalibIHAA JKapbUIBIC Ke3iHAe KepHeyJepiH
JTUHAMHKAIBIK TOJKBIHAAPBIHBIH Tapally 3aHIBUIBIKTApbIH 3€pTTEyTe, COHJIAN-aK
OyprhUIay-Kapy *KYMBICTApPBIHBIH TapaMeTpJIepiH €cenTey 9MICTEMECIH jKacayra
OarpITTalIFaH 3epTTEyJiep ©3€KTI OOJBIN TAOBLIAILl KOHE aMTAPIBIKTAl FHUIBIMHU
KOHE MPAKTUKAIBIK KbI3bIFYIIBUIBIK TYAbIPA/IbI.

3epTTey moHi: OyprbuIay KOHE JKapy KYMBICTapHI.



3eprTey MiHaeTTEPI:

- Kenpi ycakray carmacbid apTThIPY OHICTEPIH Talay.

- MaccuBTe anjpiH-ana Ta3apThUIFaH KYHal KYpY *KOJAapbIH 3epTTEYy.

- AN/IBIH anla Ta3apThUIFaH KYW/I1 Kypy TEXHOJIOTHSCHIH 31pIey.

- Toxipubenik-eHEepPKICINTIK )KaPBUIBIC )KYMBICTAPbIH KYPri3y.

-ToxipuOeniK-oHEPKICINTIK  KAPbUIBICTAPABIH JCPEKTEpPIH OHACY JKOHE
YCBIHBICTAP/IbI TYKBIPHIMIAY.

JluccepTaumsJbIK KYMBICTBIH TNPAKTHKAJIBIK 0a3acbl FHUIBIMU-3€PTTEY
YKYMBICHI TIEHOEpIH/Ie KUHaAIFaH Oapiiay mMaTepuangapbl, Adk-KoxaH KeH OpHBIH
naianany, ajanta THIMAUTIKTI apTThIPYy YIIIH aJJIbIH aja IIHEJICHICTI >Karjaan
JKacay KOHIHJErli 3eprreyjepre  OaFbITTallFaH  TOKIPUOETIK-OHEPKICINTIK
ChIHAKTAP/IbIH HOTHOKEIIEP1, aJIbIHFaH HOTIKEEP/Il Tajaay OOJIbIN Ta0bLIa IbI.

KyMBICTBI KapHusJiay KoHe CbIHAKTAH OTKi3y. [luccepraius TaKbIpbIObI
OOMbIHIIIA KeJIeCl MaKaiaJlap YChIHBUIBII, KapUsiIaHIbl:

1. «KypyMeH y3ulic THIMAUITH apTThIPy MAacCUBTE alJblH aja OocaTy»,
«l"opHsIi1 )xypHam», r.Mocksa, Nel2, 2022r.;

2. "MaccuBTi anplH ana HbIFalTa OTHIPHIN, COFY TUIMIUTITIH apTThipy" / "Tay
KBIHBICTAPBIHBIH MAacCaChblH aJ/IblH ajla QJCIPeTyl MaljanaHa OTBIPBIN, Tay
KBIHBICTAPBIHBIH ChIHY THIMAUTITIH ApTThIpy"," EurasianMining " Ne 2, 2023x.;

3. "M3oTponTel OpTajarsl €HICTEPiH TYPaKTBHUIBIFBIH Oarayiay oIiCTepiHIH
casibIlcThIpManibl Tanaaysl" / "M30TponThl opTafarbl €HICTEPHIH TYPAKTbUIBIFbIH
Oaramay omicrepinid CanbicTeipManibl  Tangaybsl”"," KazakcranaeiH Tay-Ken
)kypHaibl", Nell, 2024 x.;

4. "DNeKTpOHIBIK 1CKE KOCY KYpalJapbhlHbIH Oasysay HQJIITiHIH Oyprbiiay-
Kapy JKYMbICTapbiHbIH camackiHa ocepi” / "The effect of the accuracy of the
accuracy of the precision of the deceleration of electronic means of initiation on
the quality of drilling and blasting operations"," Ka3akcrauubiq Tay-Ken
xKypHansl', Nel1, 2024:x.
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KOPBITBIHIBIAH, 34 aTtaynaH TyYpaThiH OMOTMOTpadUsIIBbIK Ti3IMHEH TYPaIbl )KOHE
96 Get tepinren matinHeH, 37 cyperteH, 10 dopmynanan, 14 xecrenen xone 20
KOCBIMIII/IaH TYPaIbl.
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Assessment of the current state of the solved scientific and technical
problem

The quality of blasting is determined by the uniformity, as well as the degree
of crushing of the rock mass, the parameters of the collapse of the exploded mass.
These factors affect the productivity of all subsequent mining processes. The use of
the latest equipment for loading and transporting ore, mobile crushing and sorting
plants require strict quality control of the preparation of rock mass for explosion,
as this directly affects the performance of this equipment.

Currently, great attention is paid to drilling and blasting, but so far the main
obstacle to improving labor productivity, reducing the cost of excavation and
increasing the volume of ore produced is poor-quality, uneven crushing, which is
accompanied by an increased yield of large, substandard fractions of minerals and
deviation of the ledge parameters from the design values. Based on this, the
management of the quality and characteristics of the preparation of rock mass for
blasting in open-pit mining is a significant practical task. Currently, despite the
large amount of research in this field, the question of the influence of drilling and
blasting parameters on the regulation of the quality of crushing rock mass with the
help of remains open.

The purpose of the work is to study the technology of preliminary softening
of the array to increase the efficiency of ore stripping.

The scientific novelty of the dissertation consists in:

- development of a technology for breaking ore with preliminary softening of
the massif, characterized by drilling an additional number of wells taking into
account the zones of action of the blast wave and exploding charges with a
capacity not exceeding the tensile strength of the rocks being destroyed;

- establishing the dependence of the specific consumption of explosives on
the grid of the location of wells during ore extraction with the creation of a
preliminary softened state of the array;

- establishing the dependence of the output of oversized pieces on the grid of
the location of wells during ore extraction with the creation of a preliminary
softened state of the array.

Scientific statements submitted for protection:

- preliminary softening of the beaten massif with drilling of an additional
number of wells, taking into account the zones of action of the blast wave and
detonation of charges with a capacity not exceeding the tensile strength of the
destroyed rocks, allows to improve the quality of ore crushing and reduce the cost
of breaking;

- optimal parameters of the grid for the location of wells during drilling with
the creation of preliminary softening of the array allow to reduce the specific
consumption of explosives and the yield of oversized pieces.

The relevance of the study is due to the fact that the quality of crushing of
the exploded rock mass is of key importance for the effectiveness of the
subsequent stages of ore treatment and processing. The main aspects that
emphasize the importance of crushing:



- reduction of transportation and processing costs. The fine fraction of the
rock mass facilitates the transportation of ore to processing plants, which reduces
fuel costs and maintenance of equipment. More homogeneous pieces are easier to
move and load into crushing plants.

- increase the productivity of the equipment. Qualitatively crushed rock mass
minimizes the loads on crushers and mills, increasing their service life and
reducing the frequency of repairs. This allows you to avoid emergency stops and
maintain high equipment performance.

- optimization of further ore enrichment. The more uniform and smaller the
fraction, the more efficient the extraction of useful components is. This is
especially important for ores with a low metal content, where it is necessary to
extract the maximum amount of raw materials.

- reduction of losses and waste. Well-crushed ore reduces the amount of waste
in processing plants. Fine particles are better amenable to enrichment and
extraction of metals, which reduces the loss of raw materials.

Thus, proper organization and control of crushing of the exploded rock mass
can significantly increase the economic efficiency of the entire production chain
from excavation to ore processing. However, when solving the problem of
improving the quality of ore stripping, the importance of preliminary softening of
the array is not taken into account.

At the moment, the calculation of the parameters of mass explosions is based
on the mechanism of destruction of an unloaded array with known mechanical
properties and elastic constants, which does not always correspond to real
conditions, since the loading rate affects the strength, elastic and acoustic
properties of ores and rocks.

The mountain range in the quarry is subjected to systematic periodic loads
before the main explosion, which leads to a change in its stress-strain state.
Operational methods for assessing this condition have not yet been developed.

Research aimed at studying the patterns of propagation of dynamic stress
waves during an explosion in conditions of high rock pressure, as well as the
development of a methodology for calculating the parameters of drilling and
blasting operations, are relevant and of considerable scientific and practical
interest.

The object of research: The site of the Ayak-Kojan deposit, located in the
Ekibastuz district of Pavlodar region, 135 km northeast of Temirtau and 85 km
south of the Shiderty railway station.

Subject of research: drilling and blasting operations.

Research objectives:

- Analysis of methods for improving the quality of ore crushing.

- Study of ways to create a pre-softened state in an array.

- Development of technology for creating a pre-softened state.

- Conducting pilot industrial blasting operations.

- Data processing of pilot explosions and formulation of recommendations.

The practical basis of the dissertation work is the materials of exploration
and exploitation of the Ayak-Kojan deposit collected as part of the research work,



the results of pilot tests aimed at research on the creation of a prestressed state in
the array to increase the efficiency of stripping, and the analysis of the results
obtained.

Publications and approbation of the work. The following articles are
presented and published on the topic of the dissertation:

1. "Improving the efficiency of explosive stripping with preliminary softening
of the array" in the Mining Journal, Moscow, Nel2, 2022;

2. "Improving the efficiency of rebounding with preliminary softening of the
array"” / "Improving efficiency of rock breaking using the pre-weakening of rock
mass", "EurasianMining", Ne2-2023;

3. "Comparative analysis of methods for assessing slope stability in an
isotropic environment” / "Comparative analysis of methods for assessing slope
stability in an isotropic environment”, "Mining Journal of Kazakhstan", Nell,
2024;

4. "The effect of the accuracy of deceleration of electronic means of initiation
on the quality of drilling and blasting operations™ / "The effect of the accuracy of
the deceleration of electronic means of initiation on the quality of drilling and
blasting operations™, Mining Journal of Kazakhstan, Nel1, 2024.

The structure and scope of the work. The dissertation consists of an
introduction, 4 chapters, a conclusion, a bibliographic list of 34 titles and contains
96 pages of typewritten text, 37 figures, 10 formulas, 14 tables and 20 appendices.
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