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JOCIIKEHHA YMOB ITPAIL Y BUPOBHUYUX HIAPO3AIVIAX
KAP’€EPIB 3 BUAOBYTKY I'PAHITY

Kpyorcunko O. €., 0okm. mexh. nayk, npoe. (kagp. EmaE/] Texniunuii ynigepcumem
«Memineecm nonimexnika»); Ilonykapoe O. I., kano. mexu. nayk, oouy. (kag. OIIIIIE KIII im.
Izopa Cikopcovkozo); Tkanuu I. M., kano. mexu. nayk (/1Y «HH/IIIEOII»)

AHoTtanis. Po3riasHyTO pe3ynbTaTH JOCHIIKEHHS BIUIMBY BUPOOHHUYMX
(dakTopiB, MO BIUIMBAaIOTh Ha NpodeciiHuil pU3MK MpaliBHUKIB JTOOYBHOI raiy3i
VYkpainu Ha npukiIaal Kap’epiB 3 BUAOOYTKY TpaHiTy. BusiBneno nepenik npodeciid,
3a/lIIHUX Ha Kap’€pi MOBHUI poOOYMIl €Hb, Ta OCHOBHI BUpPOOHMYI (PaKTOpH, IO
BILJIMBAIOTH Ha MPaIliBHUKIB.

KurouoBi ciioBa: oxopona mnpaiii, npodeciiHuii pu3uK, BUpOOHUYHUH (akTop,
BUJI00YTOK TPaHITY.

Abstract. The results of the study of the influence of production factors that
affect the occupational risk of workers in the extractive industry of Ukraine on the
example of granite quarries are considered. The list of professions involved in a full-
time career and the main production factors that affect employees are identified.

Keywords: occupational safety and health, occupational risk, production
factor, granite mining.

Beryn. PedopmyBaHHS €KOHOMIKM JepiKaBM BHMAara€ BiJl BCIX YYaCHUKIB
NpoIeCy YIPaBIiHHSA OXOPOHOIO IIpalll ONEepPaTUBHOIO pearyBaHHsS Ha 3MIHHU,
BUKJIMKaH1 PO3BUTKOM PUHKOBHUX BITHOCHH B YKpaiHi. OHI€I0 3 XapaKTepHUX PHUC
Cy4acCHOTO €Taly €KOHOMIYHOTO PO3BUTKY CYCIUIbCTBA € BIPOBAIXKEHHSI B CUCTEMU
ynpaBiaiHHa ~ oxopoHoro  mpari  (CYOII)  pu3uK-OpiEHTOBAHOTO  MIAXOIY.
Heongnopa3oBo Bii3HAYANOCH, IO TPATUIIIHHI METOAM YIPABIiHHS OXOPOHOIO IMpalii
Ta HAKONMWYEeHHWH  (axiBIFIMH Ta KEpIBHUKAMU JOCBIJl YIPABIIHHSA, B yMOBax
ChOTOJICHHS HE 3aBXKIH MOXXYTh BUKOPUCTOBYBATHCh epeKTHBHO [1, 2].

AHaJi3 cTany nutannsa. He3Baxkaioun Ha 3HaUHY KUIBKICTh HAYKOBUX TPaIlb,
MPUCBSYCHUX BIIPOBAIKEHHIO PU3HK-0OpieHTOBaHOTO minxoay B CYOII minnpuemcTs
PI3HUX Tally3ei, CIiJ BIA3HAYUTH BIJCYTHICTh €IMHOTO HayKOBO-OOTPYHTOBAHOTO
MiAXOAy 10 BHUpimieHHS [boro mnurtaHHs [3, 4]. Takox ciig BiI3HAYHMTH, IO
po3po0sieHI MeTOonM MiABUIICHHS e()EeKTUBHOCTI YMIPAaBIIHHSI OXOPOHOIO TMpaili,
Opi€EHOBaHI Ha TOTPeOM KOHKPETHUX MIANPUEMCTB ab0 OKpeMHX ramy3ei
BUPOOHHUIITBA, 10 3YMOBIIOE HEOOXITHICTh MOCTIMHO OTPUMYBATH 1HGOPMAIIIIO TIPO
BUpOOHMYI (akTOpW, WO BIUIMBAIOTh Ha NPOPECIHHUN PHUBHK TPAMIOIOYNX.
PesynpTaTti 00poOKYM ITUX TaHUX BUKOPHUCTOBYIOTHCS IS ONEPATUBHOTO TUTAHYBAHHS
3aX0/1iB 3 OXOPOHU Mparli Ta KOHTPOJIIO 1X BUKOHAHHS.

Meta poboTH: AOCTIHKEHHS YMOB mpaii poOoYMxX MICIp Ha Kap’epi 3
BUOOYTKY TpaHITy 3a IMOKAa3HUKaMH (PAKTOpPiB BHPOOHUYOTO CEPEAOBHINA IS
MOAANBIIOrO OLIIHIOBaHHA MPO(ECITHOTO PUBHKY.

Meroauku, marepiaaum i pe3yabTraTH AocdiXkeHb. Cepen raimysei
N0OYBHOI MPOMHUCIOBOCTI OJHE 13 MPOBIAHUX MICIb HAJEXKUTh TIPHUYOA00YBHIMH,
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MIANPUEMCTBA KO 311MCHIOIOTh BUAOOYBAaHHS KOPUCHUX KoNavH. B YkpaiHi OuibI
70% 00csTriB TipHUYUX pOOIT BUKOHYETHCA B Kap’ €pax.

Oco0OnuBe €KOHOMIYHE 3HAYEHHsS cepel] MIHEpallbHOi CUPOBUHU YKpaiHu
HaJIEXHUTh NPUPOAHO-KaM'sHUM pecypcaM. Ha chorogHimuiii yac Ha TepUTOpIi
Kpainu pos3BimaHo mnoHax 300 poIoBUII MNPUPOJHOTO OOJUIIOBAIIBHOIO KaMEHIO,
cepel S[KOro OcOONMBY yBary IpPUBEpPTAIOTh TpaHITH. YKpaiHChbKI TIpaHITH
3apEeKOMEHJIyBall cebe SK BHCOKOSKICHHWM, TEpeBIpEeHUN pOKaMU MPUPOJHUN
o0poOHUM wmatepias. BoHM MarOTh BIAMIHHI MOKa3HUKH  (HI3UKO-XIMIYHUX
BJACTUBOCTEM 1 3HAYHO BUIEPEKAIOTh IUTYYHI MaTepiaid MO MIIHOCTI,
JOBroBiYHOCTI 1 sikocTi. [IIUpoKo 3aCTOCOBYETHCS B OyA1BENIbHIN MPOMUCIOBOCTI JIJIst
NPOBEJICHHS 00JIMLIOBATBHUX 1 Oy1IBEIBHUX POOIT.

TexHonoriyni  pilieHHs, po3poOJieHI g BUAOOYBHUX  BUPOOHHUITB
PI3HOMaHITHI, 1 JO3BOJSIOTH BHKOPHUCTOBYBATHM PI3HI METOAM [UIsl BHUAOOYTKY
ripchbKOi MOPOJIU, a caMe:

— cmocib KaMeHepisa;

— BHJIOOYTOK 3a JIOIOMOTOIO TIOBITPSIHOT MO YIITKH;

— OYypOKJIMHOBUI METOJ;

— TUXUHN BUOYX (3aCTOCYBaHHS CyMiIei);

— MIIPUB MOPOJU BUOYXIBKOIO.

[TonymsipHICT, cOCO0Y KameHepi3a TOB’s3aHa 3 MOXKIIMBICTIO BHUJIOOYTKY
CHUPOBHUHU TEPIIOTO KJIacy 6e3 MOMIKOKEeHb 1 MIKpOTPIIIUH. PeamizyeTbes cmocid 3a
JIOTIOMOTOI0 KaHAaTHUX a00 JHUCKOBHX MWJIOK 3 aJMa3HUMU HacaJKaMu, SIKUMU
3MIACHIOEThCST OYKBAJIbHO BHpI3aHHS KaMeHIO 3 IpyHTy. HesBakaroum Ha Te, 11O
TPaHIT 3aBXJW BBAXKAaBCS BHCOKOMIIHMM MarepiajioM, came aiMa3 3JaTHHM
po3pi3aTu KaMmiHb, HE MOIIKO/KYIOYM HOTO BHYTPIIIHIO CTPYKTYpPY. 3700yTa TaKUM
crrocoO0M CHpOBHHA 30€epirae CBO HAIIMHICTh 1 TPAKTHYHICTh, @ BUKOHAHI 3 TPAHITY
BUJI00YTOTO0 KaMEHEPI3HUM METOJIOM BHPOOHM MarOTh BHCOKHH eKCIUTyaTalliiiHui
pecype, 3HOCOCTIMKICTh 1 JOBroBIYHICTh. BuaoOyTOK 3a JOMOMOTOI IMOBITPSHOT
MOJYIIKH - CYTh METOJY TIOJISITa€ Y BUKOPUCTaHHI CIIECIIaIbHUX EMHOCTEH 3 MOBITPSIM
K1 3HAXOJATHCS BCEPEIMHI IiJ] BUCOKUM THCKOM. 3aKJIaIaeThCs Taka IMOJYINKA, 3
ypaxyBaHHSIM TPOPAXyHKY HEOOXiMHOI MicIsl pPO3JIOMYy TIpChKOi TOpOIU, B
3a3panerigp npodypeni orBopu. Lleit cnocid m03Bossie 100yBaTH LIUIBHY CHPOBHUHY
0e3 MIKpOTpIIIMH 1 € IIUIKOM INaJHUM JUIsI MOHOJITHOCTI TIPChKOi MOPOJIU.
BypoknuHOoBHIT MeTOl ToJIsirae B MpoOYyproBaHHI OTBOPIB IO NMEPUMETPY MEBHOT IS
BUJOOYTKY JUISHKA 3@ JOINOMOIOI0 CIELIaJIbHOTO BepcTaTa, 1 MoJajiblie
BUKOPUCTAHHS CKJIQJOBUX KIMHIB a00 TigpaBIidYHOI KIMHHOBOI YCTAaHOBKH ISt
BUIMKH KameH0. [Ipu TakoMmy cmoco6i BHAOOYTKY BiIOYBAa€ThCS PO3KON TiIPCHKOT
nopoaud. MeToa MiAXOAWTH U TOPOAM, SKA BOJIOAIE XOPOIIOK 3AATHICTIO 0
PO3KOJTIOBAHHS 1 3MIIACHIOETHCS 1O TOPIBHSHO PIBHHUX IJIONMIMHAX, BHACTIIOK YOTO
30epiraeTbcsi TMOpPIBHSAIBHA IUTICHICTH OnokiB. Tuxwmit BHOyX (3acTOCyBaHHS
CyMiIIei) crnocid Mae CXOXKICTh 3 OYPOKIMHOBUM METOJIOM, B HACTHHI MONEPEIHBOTO
OypiHHS CIHeliaJIbHUX OTBOpIB. TUIBKM 3aMICTh KJIHMHIB BUKOPUCTOBYIOTHCS
CrelialibHl CyMIllll SIKI PO3LIMPIOIOThCA. Taka TEXHOJIOTIS HE OTpUMaja BEJIHKOIO
nomupeHHsi. Bona 3acHoBaHa Ha crnenu@iuHiil CTPYKTYpl TIpChbKOi MOpPOIH, sKa
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BOJIOJ[I€ HAJAHU3bKUM pPIBHEM MILHOCTI O po3TAryBaHHsA. CyMilli 1 NPOBOKYIOTb
CTBOPEHHSI TaK 3BAaHOTO «TUXOT0 BUOYXy». MeToj € JOCHTh CTapuM, aji¢ paHilie
BUKOPUCTOBYBAJIM B CHJIy HaOyxaro4oi JepeBMHM abo 3amep3noi BOAU JJs
BIIJIUICHHS TipchKoi mopoau. IligpuB mopoau BUOYXIBKOIO MOJSTaE B 3aKjIafeHHI
BUOYXOBOi pE€YOBUHU B MIATOTOBIIEHI OTBOPHU. Taka TEXHOJOTIS T03BOJISIE BIAKOIOTH
BEJIMKY AUISTHKY T1PChKO1 MOPOoau. ['0JJOBHUM HEAOJIKOM TEXHOJIOTII € BEJIUKI BTpaTU
pu BUAOOYTKY [5].

TexHonoriss BUA0OYBHUX pOOIT Ha JOCIII)KYBAaHOMY POJIOBHUILI MO BUAOOYTKY
rpanity KopauHnckomy kap’epi «Jlomapa» HacTymHa: BIJOKPEMJIEHHS MOHOJIITIB Bij
MAacUBY JIOCSITAETHbCSI LUISIXOM YTBOPEHHS BUIPI3HUX 1 PO3AUISIOUMX IIUIMH 10
TOPIISIM MOHOJIITIB aJMa3HO — KaHATHOK MAIIMHOK0 B TOEJIHAHHI i3 TIEPEHOCHUMU
MHEBMAaTUYHUMU TiepdopaTopamMu, PO3JUICHHS MOHOJITIB Ha MEHINI YacTUHU 1
010K, MIPOBOIUTHCS OYpPOKJIIMHOBUM CIIOCOOOM 3 BUKOPHUCTAHHIM
nHeBMonepdopaTopiB Ta TIAPOKIUHIB, HEBUOYXOBUX pyHHYyrouux 3aco6iB (HP3) i
METaJICBUX KIMHKIB. B SKOCTI HaBaHTa)XKyBaJbHOTO OOJIaJHAHHS CKEJIBHUX TIOPIJT
BUKOPHCTOBYEThCS OJHOKiBLIEBHH ekckaBaTop DO—4321A 3 emkicTio koBmma 0,65 M3,
ToBapHuX 0510KiB — KpaHamu KC-5363 A(KC-5363 B) B/mt 36,0 1. TpancnopryBaHHs
OJIOKIB 70 KamMHENepepoOHOro IeXy Ta BIAXOIIB y BIBaId — aBTOCAMOCKHIOM
benA3-7522 B/m 30,0 T.

CnocoOu BiIOKpEeMJIEHHSI MOHOJIITY Bil MacuBy. BigokpeMiieHHS MOHOIITY Bij
MacHUBYy 3IIHCHIOETBCA B OJHY abo aBl cramii. 3a OJHOCTAMIMHINHOI CXeMHu
BIJIIJICHHS OJIOKIB BiJl MacUBY IMPOBOAUTHCA Oe3rocepeHbo B 32001 MeXaHIYHUM
OypO-KIIMHOBUM CIIOCOOOM, a TaKOX IIMYPOBHUM METOJIOM 3 BUKOPHCTAHHIM
HeBUOYyxoBUX pyHHiBHUX 3aco0iB (HP3) 1 wmnkiB. [lpum aBoxcramiiiHiii cxemi —
IUISIXOM YTBOPEHHS BIJIPI3HUX IIUIMH IO TOPISX MOHOJITY 1 JIiHIT BIIPUBY HOTO BiJ
MAaCHBY 3 TIOCIITYIOYMM 3aBaJIOBAaHHSM MOHOJIITY Ha ITIONIBY YCTYMY 1 pO3AUICHHSIM
foro Ha OsokM TOTPIOHMX pPO3MIpiB. BimokpemyIeHHS MOHOJITIB BiJl MacHBY
IIPOBOJIUTHCS 3 YpaxXyBaHHSM I'eHepajbHOI TPIIIMHYBATOCTI MOPiA HA AUISHIN POOIT.
BukopuctanHs NpUpPOJHUX TPIMIMH A€ MOXJIUBICTH CKOPOTUTH 00’€MH POOIT 1O
CTBOPEHHIO  BimokpemiIor0unx I1iIuH. CTBOpPEHHS BIIOKPEMIIIOYHMX IIIJIUH
MPOBOJUTKCS 13 3acTocyBanHsAM HP3, dopHOro mopoxy, 1 J€TOHYIOUMUX IIHYPIB, a B
pa3i HeOOXITHOCTI aIMa3HO-KaHATHOK MAITHHOIO.

Byposi po6otu. [Ipu BugoOyTKy rpaHiTHHX OJOKIB 3aCTOCOBYETHCS IIIITYPOBHIA
Meton OypoBux poOir. IlImypu y BHOOI poO3TamIoOBYOTHCSA Y3I0BXK HaMIdeHOi JIiHIi
Bi10OI0 3aXOJKH 32 IONIOMOTOK0 JETOHYIOUOTO IIMHYpa 1 TUMHOTO mopoxy. JliameTp
mmypy 32 - 36 mm. Bigctans mik mimypamu y psai 15-25 cm. [nypu mo rnmnbuHi He
n00yprOIOTECA 10 Topu3zoHTanbHHX TpimmH Ha (10-20)% BuHcCOTH yCTymy s
30epeKeHHS] HIDKHBOI YaCTWHHM TPAHITY Bi MOMIMPEHHS TPIIIMH TPU MPOBEJCHHI
BUOYXOBUX POOIT. BypiHHS mITypiB BUKOHYETHCS 32 TOTIOMOTO0 iepdopaTopis.

Beprukanpanii  TpancmopT. HaBaHTaxkeHHs OJIOKIB B aBTOCAMOCKHUIM
MPOBOJIUTHCS CaMOXITHUM cTpu1oBUM kpaHoM KC - 5363 B BaHTaXomiANMOMHICTIO
36,0 T1. HaBaHTaxxyBaibHl pPOOOTH BHUKOHYIOTHCS MAIIMHICTOM KpaHy 1
TaKeJKHUKOM 3 4YHcia POOITHUKIB IO BHUIO0OYTKY OJokiB. HekonaeHIiiH1
BEJIMKOrabapuTHI OJIOKM 1 BIAXOAW BiA BUAOOYTKY KOPUCHOI KOMAJIMHU MOXYTh

116



HAaBaHTAXyBaTUCh B AaBTOCAMOCKHUIM OJHOKOBIIEBUM €KCKaBaTOpPOM. JlOmoMIXKHI
poOotu. [lnanyBasnbHi poOOTH Ha Kap’€pHUX 1 N1A I3HUX J0pOrax, BiBanax, a TAKOX
Ha NepeMIIIeHH] OJOKIB 1 P IHIIUX POOIT TPOBOAUTHCS 33 TOIOMOI0I0 Oyiba03€epa.

[lepenix npodeciii, 3aaisTHUX Ha Kap’€pi MOBHUUA POOOYMIA J€Hb HACTYIHMIA:
KOJ1H TUIUT Ta OJIOKIB; MAIIMHICT €KCKaBaTOpa; MalIMHICT KpaHa; MaiicTep T1pHUYUM,
€JIEKTPOra303BapHUK.

Ha migcraBi 310paHuMX CTaTUCTMYHHUX JaHUX HAaBEIECHO OIIHKY YMOB Ipalli
poOounx Micllb Ha Kap’epli 3 BUAOOYTKY TpaHITy 3a MOKa3HUKaMH (HaKToOpiB
BUPOOHUYOTO cepeaoBuia (tTadbmuis 1).

Tabmms 1.
OriHka yMOB TIpalli 3a MOKa3HUKamMu (HakTopiB BUPOOHUYOTO CepeIOBHUIIA
[T knac: mkigmBi 1 Tpusamict
daktopu Hopmarusie | daxrian HeOe3IeuH1 yMOBH 1 b L[i'l',. % 3a
BHUPOOHUYOTO XapakTep mparil 3MiHY
i 3HAYCHHS e
CcepeloBHINa 1 (AP/TAK) | 3HaueHHA I } 11 ) IH.
TPYAOBOTO MPOLIECY CTYIIH | CTYMNIH | CTYIIH
b b b
Koumiit mmT Ta 6110KIB
T, Mr/v® 2 13,6 + 87,4
Bibparisi, nb 112 116 + 100
lym, nBA 80 91 + 100
BaxkicTe mparti + 93,8
MarmmHicT eKcKkaBaTopa
ITun, mr/m® 2 4,58 + 82,2
Bibparisi, nb 101 102 + 100
[ym, nBA 80 84 + 100
BaxkicTe mparti + 93,8
MaruHicT KpaHa
Tun, mr/m® 2 3,1 + 83,2
Bibparisi, nb 101 102 + 100
[ym, nBA 80 84 + 100
BaxxkicTh mparti + 89,6
Maiicrep ripunuuit
M, Mr/m® 2 4.45 + 85,4
Iym, nBA 80 83 + 100
BaxkicTp mparti + 100

OTxe, pe3ylbTaTi MPOBEACHOTO JOCTIIHKEHHS CBIIUYUTH MIPO TE, M0 PO3POOKa
POJIOBUII] KOPUCHHUX KOMAIMH BIAKPUTHUM CIOCOOOM TIOB’s3aHa 3 HAAMIPHOIO
KOHIIEHTPAI[IEI0 PIiBHIB BUPOOHWYMX (AKTOPiB, SKi HETAaTHMBHO BIUIMBAIOTH Ha
3arajJbHUl CTaH 3J0pOB'S, YMOBH Ta MPOAYKTHBHICTH TIpalli, TOOTO yMOBH IMpaili
MPAIiBHUKIB Kap’€py BIMHOCSATHCA 10 MKiAmBHX. [IpoBigHE MicIie cepe mKiaTuBUX
(dakTopiB BUPOOHUYOTO CEpeAOBHINA 3alMarOTh MUJ, HAAMIPHUI 1IyM Ta BiOpaiis,
K1 CYyMpPOBOJKYIOTh BCl TEXHOJOTIYHI MPOLIECH B Kap'epax BiJl POSKPUBHUX POOIT,
BUJIO0YTKY KOPUCHUX KOMAJIUH 10 0OpOOKU Ta TPAHCIIOPTYBAHHS.
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3i0paHi CTaTUCTUYHI JaHI B MOJAJBIIOMY MOXYThb BHUKOPHUCTOBYBATUCH JIs
OTPUMaHHS MATEMAaTHYHUX MOJENEeH, 1[0 BCTAHOBIIOIOTH 3aJIEKHOCTI BIUIUBY
CTYIEHIO IIKVIMBOCTI BUPOOHUYMX (PAaKTOPIB HA MPOdeCciiiHMil pU3HK.

BucnoBkn. Ha mincraBi 310paHUX CTaTUCTUYHHUX JAHUX HABEACHO OI[IHKY
YMOB TMpali poOouux Micllb Ha Kap’ epl 3 BUAOOYTKY TpaHITY 3a IMOKa3HUKaMU
¢dakTOopiB BUPOOHMYOr0 cepeaoBHIlNa. BcTaHOBIEHO, IO PO3pOOKa POIOBHIILL
KOPUCHUX KONAJIWH BIAKPUTHM CIIOCOOOM NOB’si3aHa 3 HAJAMIPHOIO KOHLIEHTPAIIEIO
BUPOOHUYUX (HAKTOPIB, SKI HEraTUBHO BIUIMBAIOTh Ha 3arajibHUl CTaH 3/10pOB'A,
YMOBH Ta HPOAYKTUBHICTH Mpali, TOOTO YMOBM IHpalll MpaliBHUKIB Kap €py
BITHOCSITHCS A0 LIKIJTUBUX.

[IpoBigHe wMmicue cepeA WKUIMBUX (PAKTOPIB BUPOOHMUOTO CEpEOBHILA
3aiiMaroTh MW, HAAMIPHHUH 1IyM Ta BiOpallis, skl CypOBOXKYIOTh BC1 TEXHOJIOT14H1
Opolecu B Kap'epax BiJ PO3KPUBHHUX POOIT, BUIOOYTKY KOPHUCHUX KOIMAJIUH [0
00poOKH Ta TPAaHCHOPTYBAHHS.
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