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Annomauyua: B cmamee paccmampugsaemces pons agmomamusupo8aHHbiX cucmem
8 Opeanuzayuu 83pbleHvblx pabom Ha Kapvepax. Onucanvl Kuoyegvle KOMNOHEHMbI
Yyudposoli uHGpacmpyKkmypul: cucmema asmomMamu3upoO8anHo20 NPOeKMuUposa-
HUsl, cucmema onepamueHO20 YnpasieHus U Mooyib anaiu3a oaunvix. Iloopobno
OnuUcanvl QYHKYUOHATbHBIE BO3MONCHOCIU KAHCO020 YCMPOUCMEA, om paciema
napamempos bypeHus 00 NPOSHO3UPOBAHUSL 8030€UCMBUSL HA OKPYIHCAOWYIO CPEDY.
Ilepeuucnenvt npeumywecmsea asmomamuzayuu. NoGvluleHue MOYHOCMU pacye-
mo8, COKpawjerue pemMeHu Ha NOO20MOBKY, CHUNCEHUe 3ampam, Yiy4ueHue ycio-
sull mpyoa u MuHuMuzayus yuwepoa oxpyosicarowetl cpede. bvinio noduepkuymo,
Ymo @HeOpeHue Yupposvix peuteHutl CMmaHo8UMCcs Ka4esblm (Hakmopom mooep-
HU3aYuu 20pHOO0ObBIBAIOWell OMPAciu, 00ecne usaowuM pocm NpouU3Bo0Umeb-
HOCMU U PAYUOHATILHOE UCNONIb308AHUE NPUPOOHBIX pecypcos. Obo3HayeHbl nep-
CHeKmusbl paspadoOmKy YHUBEPCATbHBIX AGMOMAMUSUPOBAHHBIX KOMNIEKCO8 OJisl
8cex 9mano8 OmKpwvimou 000blYU NONE3HBIX UCKONAEMUBIX.

Kntoueswvie cnoea: B3pvigHvie pabombi, omkpbimvle opHble pabombi, Kapbep, as-
MoMamu3ayus.

Abstract: The article discusses the role of automated systems in the organization of
blasting operations in quarries. The key components of the digital infrastructure
are described.: a computer-aided design system, an operational control system, and
a data analysis module. The functionality of each unit is described in detail, from
calculating drilling parameters to predicting environmental impacts. The ad-
vantages of automation are listed: improving the accuracy of calculations, reduc-
ing preparation time, reducing costs, improving working conditions and minimiz-
ing environmental damage. It was emphasized that the introduction of digital solu-
tions is becoming a key factor in the modernization of the mining industry, ensur-
ing productivity growth and the rational use of natural resources. The prospects
for the development of universal automated complexes for all stages of open-pit
mining are outlined.

Keywords: Blasting, open-pit mining, quarrying, automation.
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B3pbiBHBIE paOOThI MPENCTABASAIOT COOOM OAUH M3 BaXKHEUIIMX TEXHOJO-
TUYECKUX ATAMNOB MPHU IKCILTyaTalluu KapbepoB. OT KauecTBa UX MIAHUPOBAHUS
Y UCTIOJTHEHUS HAMPSIMYIO 3aBUCST:

. 00BEMBI TOOBIBAEMOTO CHIPHS;
. yPOBEHB 0€30MaCHOCTH MEPCOHANA;
. IKOJIOTHYECKAsI CTAOMIBHOCTD MPUJIETAIONINX TEPPUTOPHI.

CoBpemeHHbIE TTU(PPOBBIE TEXHOJOTHU IO3BOJISIIOT CYIIECTBEHHO ITOBBI-
cuTh 3(PPEKTUBHOCTH B3PBIBHBIX OMEpaluil 3a cU€T aBTOMATU3AIUU MPOEKTUPO-
BaHMS, MOHUTOPUHTA MPOIECCa U aHaNIKM3a pe3yJIbTaToB. ITO oOecreunBaeT 0o-
jiee TOYHbBIE MpeBApUTENbHbIE Pacu€Thl U MUHUMU3UPYET PUCKU BO3ZHUKHOBE-
HUS HEIITAaTHBIX CUTYaIUH.

KoMiuiekc aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHMS

JlaHHBIA MOJYJIb BKJIIOYAET CIEIUaIU3UpPOBaAaHHBIE UMHCTPYMEHTHI ISl pe-
HIEHUA CJIEYIOIINX 3a1ay:

. omnpeieNIieHHEe ONTUMATBHOIO PACIION0KEHUS OYPOBBIX CKBAXKUH;

. pacu€T HEOOXOAMMOI0 KOJIMUECTBA U TUIIA B3PHIBUATHIX BEIIECTB;

. MOJIEJIMPOBAHUE 30H Pa3pyLICHUS TOPHBIX OPOJI;

. OlLICHKA IMOTEHUHAJIbHOTO BO3JECHWCTBUS B3pbIBA Ha OKPYKAIOUIYIO
cpeny.

Hcnonp3oBaHue nepeaoBbiX ONTUMHU3AIMOHHBIX aITOPUTMOB IMO3BOJISIET:

. CHU3UTH 3aTpaThl HA OPTraHU3AIMIO B3PBIBHBIX Pa0oT;

. MOBBICUTH OOIYI0 3P(HEKTUBHOCTH JOOBIYHBIX U MOATOTOBUTEIHHBIX
OIepanui;

. MUHHUMU3UPOBATH BEPOATHOCTH OMUOOK MPU MPOCKTUPOBAHUH.

Cucrema HaOIKOIeHUS ¥ ONIEPATHBHOTO KOHTPOJIS
[IpenBaputenbHas OLIEHKA COCTOSIHUSI TOPHOTO MacCHUBa OCYLIECTBIISIETCS C

MIPUMEHEHUEM:
. reo(U3n4ecKux METOJI0B UCCIICIOBAHUS;
. JHUCTAaHIIUOHHBIX TEXHOJIOTUN CKAHUPOBAHUS TEPPUTOPHH.

KonTponbs kauecTBa BBIMOJHEHHBIX B3PBIBHBIX Pa0OT peaausyeTcs MyTEéM
COMOCTaBJIEHUS (PAaKTUUECKUX TMapaMeTPOB Pa3pyILICHHBIX YYaCTKOB C MPOEKT-
HBIMU 3HAUYEHUAMU. Takou moaxoa o0ecneynBaeT:

. OTNIEPATUBHOE BBISIBJICHUE OTKJIOHEHUM OT 3aljIaHMPOBAHHBIX MOKa-
3aTeliei;

. OBICTPYIO KOPPEKTUPOBKY NATbHEHIIINX ICUCTBUIA;

. MOBBIICHUE IIPEICKA3YEMOCTH PE3YJIbTATOB B3PBIBHBIX MEPOIPHUS-

THUH.

COop 1 aHaIM3 TaHHBIX

O6paboTtka OOJBIIUX MAacCMBOB HWH(MOpPMAIMK, TOJIy4YaeMOd B XOJe
B3PBIBHBIX Pa0OT, TPeOYEeT MPUMEHEHUS CIEIHATU3UPOBAHHBIX AHATUTUYECKHUX
UHCTPYMEHTOB. B 3T0# cepe akTUBHO UCTIONB3YIOTCS:

. aJTOPUTMBI MAIIMHHOTO 00YUYEHUS,

. UCKYCCTBEHHbIC HEUPOHHBIEC CETH.

OTHU TEXHOJOTUU MO3BOJISAIOT:

e  BBIIBJIATH YCTOMUYUBBIE 3aKOHOMEPHOCTH B MOJYYEHHBIX JTAHHBIX;
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e  TPOTHO3UPOBATH BO3MOXKHBIE MPOOJIEMHBIC CUTYAIIHH,

e  ¢opmupoBaTh 0O0OCHOBAHHYIO 0a3y JJIsI MPUHATHS yIPaBICHYECKUX
pELICHU.

Pe3ynbraThl aHaIMTHYECKOW 00pabOTKH CyKaT (YHIAMEHTOM JIJIS ONTH-
MU3AIMU TTOCIICIYIONUX B3PBIBHBIX ITUKIOB M COBEPIICHCTBOBAHHS TEXHOJIOTH-
YECKUX MPOIIECCOB.

IIpeumyiecTBa aBTOMATH3AMHU MPOECCOB YNPABJeHUSA B3PbIBHBIMHU
paGoramu

BHenpenue nudpoBbix perieHuid B chepy B3pPbIBHBIX ONEpaiuii o0ecneun-
BACT PSJI CYIIECTBEHHBIX TPEUMYIIICCTB:
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