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TEXHOJIOIYHI 0COBJIUBOCTI CBEPAJIOBUHHOIO
riaAPOBMAOBYTKY KOPUCHUX KOMNAJIUH

Po3rnsHyTO OCHOBHi XapaKTepMCTUKM Ta 0COBNMBOCTi TeXHONOTiI cCBep-
AJIOBUHHOIO riapoBUAOGYTKY KOPMCHUX KOMAJIUH.
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3pocTaloya notpeba y Bcix BUaax MiHepaNnbHOI CUPOBUHM Ta Na-
NMBA BMMaAarae€ 3any4yeHHs 40 po3pobKku Bce BiNbLIOT KiNbKOCTI poaoBuLL,
y TOMY 4uchi i 6inbw 6igHUX Ta PO3MILLEHUX Y CKNAAHUX TiAPOreonoriy-
HUX yMoBax. EKcnnyaTtauis Takmx pogoBuLy TpaguUinHUM Nig3eMHUM Me-
TOOOM € HeedeKTUBHOW Ta 3aTtpatHot. [loB'sA3aHO uUe 3 TripHUYo-
reonoriYyHNMM yMoOBaMM Ha 3Ha4YHUX rMmMbuHax, Hebe3neyHUMK nposiBa-
MU TiPCbKOro TUCKY, BUCOKMMU TeMnepaTypamu i, AK HACNIAOK, 3HAYHUM
36inblWEeHHSAM 3aTpaT Ha NIATPMMAaHHA Ta BEHTUNSUI0 BUpobiTok. Edek-
TMBHO Po3po6ntoBaTK TaKi poaoBMLLA A03BOJISIE CBEPAJIOBUHHUI Tigpo-
BnAao6yTok (CI'B) KopucHMX KONanuH, AKWUA 34IACHIOETLCA Yepe3 cBepa-
NOBWHW 33 JONOMOrO0 rigpaBivyHOI eHepril, AKa BUKOPUCTOBYETLCSA ANS
PYMHYBAHHSA FipCbKUX Mopia, [OCTaBKM 3pyMHOBaHUX Nopig Ao ceepano-
BVMHM Ta NigHIMaHHSA IX Ha NOBepPXxHI0. Lls TexHonoria 3aBaae 3Ha4yHO Me-
HLIOT eKONOTIYHOT WKOAMW, He 3MIHIOE penbed MiCLEBOCTI Ta NOBHICTIO BU-
KNto4yae nepebyBaHHS NOANHK Nig 3eMneto. Ha gaHum yac us TexHonoris
L03BONSAE PO3P0O6KY psiay POAOBMLL, @ TaKOX BUKOHYBATW psf PisHOMa-
HITHUX pobiT B ByaiBenbHin ranysi. Hanbinbworo NowWnpeHHs TeXHONOris
CI'B oTpuMana npu BMKOHAHHI reonoropo3sigyBajsibHMX pobiT — BigboOpi
npo6 3Ha4yHOro 06'eMy Ha pPoAOBULLAX PUXSIUX Ta CNab03B'A3aHUX KOpU-
CHUX KONanuH. YQocKoHaneHHs TexHonoril CMB po3BonnTb 3HAYHO 3HU-
3UTK BApPTICTb re0sI0riYHOT PO3BiAKM Ta NIABULWMTHU Ti AKICTb.

Bnepwe meton CIB 6yB 3anponoHoBanun EngiHoM KnenTtoHoM y
CLUA y 1932 poui [1] TaB 1936 p. B CPCP TM.M. TyniumHuum [2]. Oewo nis-
Hiwe po3pobky CIMB posnoyanu y ripcbkomy 6topo CLUA [3]. Y 1964 p.
[ep>XaBHUM HAYKOBO-AOCNIAHULBKUM IHCTUTYTOM FipHMYO-XiMiYHOI CU-
poBuHu (AIFXC), Bcecow3HUM HayKOBO-AOCNIOHULBKUM MPOEKTHUM iH-
cTutytoMm 6yacupoeunu (BHOMNI6yacmposmuHa) Ta BO «Pocdoput» npo-
BOOMJIMCb HAayKOBO-AOCNIAHMLUbKI, JOCiAHO-KOHCTPYKTOPCbKI pO3po6Ku
Ta AOCNiQHO-NPOMUCIIOBI BUNPOOYBaHHSA 06fagHaHHA Ta TEXHONOTIN ons
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BMA06yTKY dpochoputoBux pya cpocobom CIB. Y 1970-x pokax cniBpobi-
THUKM MOCKOBCBKOMO reosioropo3BigyBanbHOro iHCTUTYTY (B.XK. ApeHc,
M.l. Babiues, E.|. YepHelt) noyanu po3pobKy TexXHONOril Ta TEXHIYHMX 3a-
cob6ie CI'B gns poposuwy, ypaHo-dochopHux pya. 3 1987 p. noyanocs ak-
TMBHE BUKOPUCTaHHA TexHonorii CI'B Ha mignpuMeMcTBax reonoropo3si-
AYBAHHS, 30KpeMa Ana OTPMMaHHS TEXHOMOriYHMX 3pa3KiB 06'eMoM Bif
COTEHb Kiflorpam o AeKiNbKOoX TUCSAY TOH, AKi 6 Ao3Bonunu NigBULUTY
AOCTOBIPHICTb PO3BiAYyBaSbHUX OAHUX.

OpHo4YacHo 3 po3pobKOK TEXHOMOTII Ta TeEXHIYHUX 3acobiB, crnocib
nponwoB npoMucnoBe BUNpobyBaHHSA Npu BUAOOYTKY OyAiBenbHUX Ma-
Tepianie Ta HepyaHoi cupoBuHn — y 1988-1991 pp. B HOrocnasii nposo-
AWNN ycniwHo BUA06YTOK KBapLEBOro Micky [4].

TexHonorito cBepANOBUHHOIO MgpoBUA0OYTKY PO3r1SHEMO Ha KOM-
nnekci CI'B, HaBegeHoMy Ha puc. 1 [5]. Komnnekc Bknoyae B cebe Haco-
CHUKM B6nOK 2, NiANoMHUK 4, cHapag CIMB 5, onyweHnn B CBEPANIOBUHY.
LUnpKynsauia npoMmMBHOI PigMHM 30INCHIOETLCA 4Yepe3 NPUUMalbHY €EM-
KicTb (BigCTINHMK) 1 3@ 3aMKHYTUM LIMKJIOM BOAOMOCTa4YaHHA.

MignoMHUK 4 BUKOPUCTOBYETHCA AN BUKOHAHHA onepauin ckna-
AaHHSA, cnycKy cHapagy CIMB y cBepa/ioBMHY Ta BUJTYYEHHS MO0 3i CBEp-
OJIOBUHW, KEPYBAHHS CHapsiA0M B BUAOOYTKY — ONYCKAHHSA Ta NiAHIMAHHS
KOJIOH CHapa4a, HarHiTaHHA poboyunx areHTiB (TexHi4YHOI BoAuW) B CHapsaa,
obepTaHHSA cHapsAa, TPAHCNOPTYBaHHA CHapsAa y po3ibpaHoMy BUrAaAi.
CaM cHapsih CKNapaEeTbCca 3 OEKiNIbKOX KOJIOH, TOMy Ans poboTn 3 HUM
noTpibHO AeKinbKa TaneeBmx cUCTeM Ta NebigokK.

CHapsg CI'B BMKOpMCTOBYHOTb AJ1S PO3MUBY 3a AOMOMOMOK Figpo-
MOHITOPHOIr0 CTPYMEHS TipCbKMX Mopig Yy BUAOOYBHIN KaMepi 3 HacTyn-
HMUM MNigHIMAHHSAM YTBOPEHOI CyMilli BiABUTOI ripcbKoi nopoau 3 BOA4OK —
nysnbnM Ha MOBEPXHIO 3a [AOMOMOrol CTPyMUMHHOro Hacoca. CHapsg
CKNafaeTbCs 3 AeKiNbKox Tpy6, Lo onycKalTbCs B CBEPAJIOBMHY OAHA
nopyud 3 iHwoto. Tpybu — maricTpani cHapsipa NpM3HaYeHi gns nogadi po-
6040i piANHM Nig BUCOKUM TUCKOM OKPEMO [0 CTPYMUHHOIO Hacoca Ta go
6noka rigpoMoHiTopiB. OkpeMa nogaya poboyol pianHN OO3BONAE Kepy-
BaTW npouecaMn pymHyBaHHA FipCbKOl NOpoAuM Ta NigHIMaHHS 1l Ha noBse-
PXHIO OKpPEeMoO, Lo YacTo byBae HeobxigHo B npoueci CI'B. O6epTatouu ri-
APOMOHITOPHY KoMoHy cHapsiga CI'B 3a gponomorot nignoMHMKa 4 Ta no-
CTYNoBO Mofatuun il 3BepXy BHWU3, 34INCHIOWTb POpMyBaHHA O0OYBHOI
kamepu. lMNopmaveto Bcboro cHapsagy CIB 5 3picHo0TL peryntoBaHHSA
NMpoLecoM BCMOKTYBaHHS Mynbnu. Ha noBepxHi CHapsip 4Yepes cucteMy
CaNbHMKIB Ta HaNipHMX pyKaBiB 3 3B'A3aHUM 3 HAacOCHUM BokoM 2. [ina
KoHTponto npoueciB CI'B cHapaa ocHaleHo cucTeMoto gaBaudis.
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PucyHok. CxemMa KOMMJieKCcy CBEPAJIOBUHHOTO riapoBMao6yTKY

HacocHui 610K 2 cknagaeTbca 3 BOOOMNOAAYMX HACOCIB ons 3a-
6e3neyeHHs npouecy rigpopo3MmMBY Ta rigponigMoMmy, WAamMoBOro Haco-
ca ANa nepekayyBaHHA Nynabnu 00 NPUUManbHOI EMKOCTI, KOTpa MOXe
3HAX0OMTUCS HA 3HAYHIM BiQCTaHi Ta CUCTEMU aBTOMATMKKN Ta KOHTPOJIHO,
Aka 3abe3neuvye HenepepBHicTb Ta 6e3BigMOBHICTL npouecy CIB, a Ta-
KOoXx Be3neKy ekcnyaTauil anapaTis, WO NPaLoTb Nig TUCKOM.

MpuiManbHi eMKocTi (KapTa HaMuBa) HeobXigHi ANSA BiACTOBaHHA
Ta BigAiNeHHSN ripcbKol NOPOAM Bif TeXHIYHOI BOAN Ta ANsA 3abe3neyeHHs
TEXHIYHOK BOAOK HACOCHUX arperaTiB. Po3rnaHyTa cucteMa umpkynsaui
poboYoi pigMHK € 3aMKHYTOlO, W0 3abe3neyye MeHLWi BUTpaATK Npu BULO-
OyTKY.

Ha nigctasi pocBigy 3 BukopuctaHHs CIB Ha pi3HMx popoBuMiax
BUAINATbL NapaMeTpy Ta TeEXHONOTiYHi ocobnumeocTi CIB:

- rnmbuHa po3pobku — 30...700 m;

- cxeMa po3pobku — ogHOCBEPANOBMHHA, BaraTtocBepal0BUHHA, MNO-
LapoBa 3BEPXY BHU3 Ta 3HU3Y BBEPX;

- niameTp cBepanoBuHn — 190...445 MM i BinbLie;

- MeToph PYMHYBAHHS — rigPOMOHITOPHMUN;

- nNynbnonigHiManbHUM NPUCTPIN — epnidT, eXKeKTop;

- cyMapHui 06’'em BugobyTky 3i ceepanosuHm — 3...10000 T;
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- MPOAYKTUBHICTb BUR006yTKY — 3...80 T/rop;

- BWUTpaTa piavHU rigpoMoHitTopom — 5...500 M*/rog;

- nepenag TUCKY Ha rigpoMoHitopax — 0,5...10 MMg;

- papiyc ouncHoro npoctopy — 0,5...8 m;

- KOHcucTeHuia nynbnn—po 1,1;

- MiUHiCTb NopoaM, WO PO3MMBAETLCA (0OQHOOCHE CTUCKAHHSA) — A0
3 MMMa.

OCHOBHMMM XxapaKTepucTMKaMm pogosuia npu Bubopi napameTpis
po3po6KN € i3MKO-MEXAHIYHI BNACTUBOCTI pyaoM Ta BMillylounx nopig,
KYT MAAiHHA | NOTY>HICTb PYQHOro naacTa, MOTYXHICTb MOKPUBAKYMNX
nopig, riaporeosiorivyHi yMoBu.

Qi3nKo-MexaHi4yHi BNacTMBOCTI NOpPiA NOKPIBJi BU3HAYAKTb IX CTiN-
KiCTb MPW OrofieHHi B Npoueci BUMMaHHS PyAHOro niacTta. 3a CTyneHeMm
CTIMKOCTi MOPOAN NOKPiBJi MOXHA PO3AINUTU Ha HecTilKi (o6BanoTLCS
BCJiZ 3@ BUAMaHHAM pyam), CTilKi (103BONSAOTL BECTU BUNMaHHA Pyau B
Kamepax 3 nsoLeto oroneHHs 4o 100...500 m?) i MoHOAITHI (monycKatoTb
nnowi oroneHHs go 500...1000 m?). CrinkicTb NOKpiBNi BU3HA4Yae napa-
METPU CUCTEMU PO3POOKKN, PO3MIpM KaMepU i MOPSAOK IT BAMMAHHS.

Benukunin Bnnue Ha epekTuBHe 3actocyBaHHsA CIB pobnate popma i
€NeMEHTU 3aNAraHHa pygHux Tin. (MnbuHa 3ansraHHA BM3HAYa€E KOHC-
TPYKUit0O BUAOOGYBHOMO 06/1afHaHHS | BNJIMBAE HA EKOHOMIYHY epeKTuB-
HicTb MeToAy. I3 36iNblEHHAM FMNOMHK 3anaraHHs cobiBapTicTb BUOo6y-
TKY pyan metogomM CIB 36inbwyeTbcs He cyTTeBO. Lle no3Bonse epektu-
BHO BiANPaubOBYBATW PYAHI TiNa, WO 3ansAratoTb Ha BENUKIN rMnbuHi abo
nig BogonMMamu, po3pobka AKUX TpaauuinHMMmM cnoco6amMmn abo HeBUrig-
Ha, abo B3arasni HeMOXXMBa.

Bumorn po sikocTi pyan, BTpaT i po3yB0OXKHIOBAHHS 3HAYHUM YMHOM
BM3HA4alTb NapameTpu TexHonoril i obnagHaHHsa CIB.

lNpgporeonoriyHi ymoBu BNAnBawTh Ha BUGip BuaobyBHoro obnaa-
HaHHSA | CXeMy BigNpaulOBaHHA pygHOro niacTa. AKLWo BooonpuTiK HeBe-
NMKWI, TO BOAY MOXHa BigKkayaTn 6e3nocepenHbo 3 KaMepu i BUA0OYyTOK
BECTU B He3aTonneHoMy Buboi. [Tpn BenMkoMy BogonpuToui BUBobyToK
MOXXHa BecTW y 3aTtonsieHoMy BuboIl. poTe y uboOMy BMNaAKy 3HA4yHO
YCKNAOHOKTLCA NPoLecu pynHyBaHHSA | [OCTaBKWU pyau B 3aTOMJIEHOMY
BMOOI.

3abonoyeHicTb abo cknapHicTb penbedy NOBEPXHI HAL PYOHUM Ti-
JIOM BMJIMBAE HA KOHCTPYKLIiIO i TN 06N1agHaHHS, WO BUKOPUCTOBYETHCS
ANa MexaHisauii BuaobyBHMX pobiT, bypoBoro arperaty, Tpyboyknagaua i
TPaHCNOPTHMX 3acobiB.

Nopoan pi3HOI MILHOCTI MOXHa 3pyMHYBaTWM TFiAPOMOHITOPHUMMU
CTpyMeHsAMU. B Haw yvac rigpaBniyHe pymHyBaHHS BOAN0 BUKOPUCTOBY-
ETbCA ONSA PO3PO6KM 3B'A3aHUX Ta pMUXAUX nopig Ta pya (nicku, cynickw,
CYFNINHKW, TWHU i T.4.), @ TaKOX CKeNbHUX pyA 3 nonepeaHiM noapié-
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HEHHSM.

IOns CI'B nepcneKTUBHMMMU € BCi NErKO AMUCNEPCHI, MOPUCTI, puxJi Ta
CNnabko3B'A3aHi NoOKNaAn KopucHUx KonanuH [6]. [Jo HMX MOXHa BigHec-
TM popoBuwa TopdiB, canponenis, OyaiBenbHUX MaTepianiB; PoO3CUMHI
poooBuMLLA 30/10Ta, 0/10Ba, 6YpLUTMHY, anMasiB, TUTaHa, UMPKOHIS; ocapo-
Bi POAOBMLIA PIAKICHUX Ta PaAioaKTUBHUX pynA; 3ani3Hi pyau, OKUCHEHI
Ta 3MillaHi MapraHueBi pyau, HepyaHi KOpUCHI KonanuHn; ¢ochoputwy,
FMUHUCTI GOKCUTK, LEONITU, BYFiNNSA, METANIOHOCHI cnaHui, 6iTymMu.

lpoTe, OKPIM 3HAYHOrO NO3UTMBHOIO OOCBIAY BNPOBAAXKEHHS TeX-
Honorii CIB y BMPOGHULTBO Ta MO3UTUBHUX EKOHOMIYHUX Pe3ynbTaTiB,
iCHYe psg npobneM, ski He [O3BONAKTb LUMPOKO BNPOBAAXKYBATU TEXHO-
norii CI'B gna npomucnosoro Buao6byTKy KOpUcHUX KonanuH [7]:

- He po3pobsieHo ePeKTUBHOI TEXHONOrT PO3MUBY MiLHMUX nopig Ta
BKJIOYEHb;

- He BUPpiWeHo NpobaneMu KpinaeHHs NOKPIiBAi OYMCHOrO NPOCTOPY;

- HEeMae TexXHOoNoril 3aKnagaHHsA 04YNCHOMO NPOCTOpPY:

- Manun KoediyieHT BUMMAHHSA KOPUCHUX KOMauH;

- BWCOKA aBapiNHiCTb BUPOOHMUTBA;

- BIACYTHSA pOo3paxyHKOBO-NpoekTHa 6a3a;

- neBHi GiIHAHCOBI PU3NKW.

EdektuBHictb CI'B BM3Ha4YaeTbCa KIiNbKICTIO pyau, wo BuaobyBa-
ETbCS 3 0AHiel cBepanoBuHU. Komnnekc obnagHaHHSA ons po3pobku po-
posuw, metogoM CIB Ha3nBaeTbCs CBEPANIOBUHHUM TigpogobyBHUM ar-
peratoM. BiH cknagaeTbcsA 3 HAa3eMHOKEPYHUYOI YCTAHOBKKW Ta CBepAO-
BWHHOIO rigpoBMaobyBHOro cHapsaa.

B aKkocTi Hap3eMHOKepyl40ol YCTAaHOBKM BUKOPUCTOBYHOTh Chewia-
NbHi CaMOXifgHi Ta HeECaMOXiAHI NPUCTPOIT — MAHINYNATOPYU 3 rigpaBAiYHUM
abo eneKTpoMexaHiYHMM MPUBOOOM, SIKi peanisyroTb onepauii 3 04UCTKHN
BUIMKK. [1o Takux onepauini BiAHOCATb: NepeMileHHsS CBepPASI0BUHHOIO
rigpoBnMaoOyBHOro cHapsiga 3 3a4aHOK LWBUAKICTIO Y BepTUKaNbHIN
NAOLWMHI B MEXax MOTYXHOCTI NOKAaay, NOBOPOTU CBEPAJSIOBMHHOIO Fig-
poBMO0O0YBHOMO CHapa4a B MeXax KyTa pO3KpUTTS KaMepw; nepeBefeH-
HS TiAPOMOHITOpPa Ha BiAPOBITOK HAaCTYNHOI OYMCHOI KaMepun. 3a3BMYal B
AKOCTi Ha43eMHOKEepPYY0i YCTAaHOBKM BUKOPUCTOBYHOTb Ti XX BypoBi arpe-
raTu, SKUMU 34iNCHIOTb OYPiHHSA CBEPOI0BUH.

Qi3nKo-MexaHi4yHi BNAacCTUBOCTI pyAM BM3HA4YalTb HAMBAXJIUBILLI
napametpu CI'B: nutoma BuTpaTta i HeobXigHU TUCK BOAW ONA PYyMHY-
BaHHSA | 3MUBY, NapaMeTpu rigpoTpaHCNOPTYBAHHSA NOPi4, PO3Mipu KapTu
HaMumBy. Lli )X BnacTMBOCTI BU3Ha4alTb 3HA4YHOK Mipo BUGIP OCHOBHOIO
ob6nagHaHHsA (HacociB, riAPOMOHITOPa, BUAAYHOrO MEXAHI3MY).

AKTyanbHoK € po3pobKa CMCTEMM KOHTPOJIIO Ta KepyBaHHA TeX-
HONOMYHUM MpPOLECOM riapoBMAOOYTKY, iKka 6 [03BoNMNa NiOBULLNTK
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e(PEeKTUBHICTb BUOOOYTKY KOPUCHUX KoNanuH. Po3rnsiHyTi cuctemMun He
nepenbayatoTb LEHTPANi30BaHOI CUCTEMU KepPyBaHHSA BCiMa eTanamu Big
OypiHHS cBepO/ioBUHM A0 36aravyeHHs BUAOOYTMX KOPUCHUX KOMANMUH.
Po3pobka nogibHoI cnuctemMm nepenbayvyae KOHTPOJSIb Ha KOXKHOMY eTani

po3po6KM poaoBuLLa Ta A03BOIUTL ONTUMI3yBaTH BECb MpoLec.
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