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Cucrema noaszeMHo#M paspaﬁo'nm ¢ CEJIEKTHBHOM BBIEMKO BHICOKOKOHAMIIMOHHOM

PYABI H MOA3C€MHBIM BhIIIC/IAYHBAHUEM META/IVIOB U3 ocTaBmecs pyAabl

N300peTeHne OTHOCHUTCS K pa3pabOTKe METAJUIOTEHHBIX MECTOPOXKACHHMH IOJIE3HBIX
MCKOIIAEMBIX ITOA3EMHBIM CIIOCOO0M.

N3BECTHO MHOXXECTBO CHCTEM IIOA3€MHOM pa3paboTKH pyIHBIX MecTopoxxaeHuil [1],
KOTOpBIC, B OONbIIEH WX MEHBIIEH CTENeHH, TO3BOJIIIOT JOCTHYh TPEOYyEMBIX PE3yJIBTATOB: 110
IPOU3BOAUTENIFHOCTH M 0€30MacHOCTH TpyZAa, MEXaHH3allMH TOPHBIX paboT, MO IOJHOTE H
YHCTOTE BHIEMKH IOJIE3HOTO UCKOIMAEMOro, 0 BO3JEHCTBUIO Ha OKpYXaoILlyro cpeay. Kaxnas
U3 HUX oOjaxaeT HaOOpOM KaK MOJIOKHUTENBHBIX, TaK M OTPHLATENBHBIX XapaKTEPHCTHK.
3amauyell CNEIHAJUCTOB ABJIAETCS BBIOOP ONTHMAIBHOM M3 HHX Ul KOHKPETHOTO
MectopoxaeHus. OnHako 6ojiee MPOAYKTHBHBIM HY)XHO IpPHU3HATh HyTh, KOrZa co3daércs
cucTeMa pa3pabOTKU MO KOHKPETHO MOCTaBJIEHHbIE yCnoBHs. Takoi mMoaxond UCIOIb30BaH IpH
CO3JJaHUH JTaHHOTO M300pEeTeHHUS.

MaccuBHBIE METAUIOrEHHBIE MECTOPOXKACHHS 3a4acTyi0 IPEeACTaBIsOT coboi
COBOKYITHOCTh 00JIe€ MEJIKUX COCTAaBIIAIOMIUX (PparMEeHTOB, KOTOPHIE 3HAYUTEIBHO, HHOTJA B
pasbl, a TO M Ha MOPANOK, OTIMYAKOTCA APYT OT Apyra Mo COAEPXKaHHIO B HUX MeTauta. [loatoMy
aKTyaJbHa IpobJieMa MOMUCKAa BO3MOXHOCTH pa3deNIbHOM JOOBIMU U pa3leNbHOH mepepaboTku
pa3HBIX COpPTOB pyAsl. Cpead H3BECTHBIX HET CHCTEM pa3paboTk, 00ecHeYyHBarOMMX
OIIEpEeXKAIONIee CEIEKTHBHOE H3BJICUCHHE BHICOKOKOHAMIIMOHHONW pyasl W HepepaboTKy
ocraBmerocs oOBéMa OGemHOM pyabl HEMOCPEACTBEHHO B OTpaboTaHHOM ONoKe C
UCTIONB30BAaHUEM TIPOLECCOB THAPOMETAUTYprud. Hanmuuwe Takoil CHCTEMBI pa3paboTku
MIO3BOJIAT ONTHMH3UPOBATh TEXHOJIOTHYECKHH MPOLIECC H3BJICYEHHS ITOJIE3HOTO KOMIIOHEHTA H
PacIIMPHTH JHana30H SKOHOMHYECKOTO MaHEBPA IIPH OTPAbOTKE MECTOPOKIACHHUS.

Jlns peanuzanuy nNocTaBiIeHHON 33/1a4H HEOOXOAUMO BHIITOJIHEHHUE PsJIa YCIIOBHE:

1. Bo3MOXHOCTH MOCTIOWHOMN BRIEMKH PY/IbI C 33JaHHBIM [IarOM YXOJIKH;

2. Obecneuenne NpAMOro AOCTyNa JIOACH W MEXaHH3MOB K OOHa)XEHHOU IUIOMANM
OYMCTHOTO 32005 1151 OIpOOOBaHUS, PaiOHUPOBAHHUS U pa3/IeNIbHON OTOOUKH pyabI;

3. [IppumMeHeHne MEXaHH3UPOBAHHOW OTKATKH PYAbI U3 OYHUCTHOTO 3a00s 10 CTBOJIA;

4. B0O3MOXHOCTH CKIaJHUpOBaHUs (MarasMHUpOBaHHsA) OeqHOW pyAbl B HeIpax B

TAAPOU30IMPOBAHHOM OT BMCIIAIOIICTO TOPHOTO MaCCHBAa NPOCTPAHCTBE.



5. TIpoW3BOACTBO OpPOIICHHS XHUMHYECKHMMH WM OaKTepHAIbHBIMH PpacTBOpaMH
3aMara3MHAPOBAHHOM pyJbl, cOOp HACBIIIEHHOIO pacTBOpa M IOJaya €ro Ha YCTaHOBKY
nepepaboTKH.

K BBHIOJHEHHIO BHIIEONMHCAHHBIX YCIOBHM Hamboliee IPOCTO MOXKET OBITh
aJlanTHPOBaHa CHCTEMa pa3paboTKH ¢ chimy4el 3aknankoii [2, 3]. I[lostomy ona nmpuHHUMaeTcs B
Ka4ecTBE MPOTOTHIIA.

CyTb 3TO# CHCTEMBI COCTOUT B TOM, YTO 3aJI€XKb, H300pa)kCHHYIO B BHJE CXEMATUYHOIO
BEPTHKAILHOTO CEYECHUs Ha (ur.l, nensT Ha KPyTOHAKJIOHHBIE CIIOH C HOPMaJIbHOH MOIIHOCTEIO
«@» ¥ YIJIOM HaKJIOHA Ol.

W3 ouncTHON BBIPaOOTKH 1 NPOHM3BOAAT BBIEMKY DYHABI JIEHTaMH 2 TONIMHOH Ab B
HAKJIOHHOM CJIO€, IPOJBUTasACh CHH3Y BBEpPX, M OCYLIECTBIIAIOT 3aKJaAKy BBIPaOOTaHHOIO
IPOCTPaHCTBa IYTEM YKJAJKH 3aKJIaJOYHOIO MaTepHala Ha NOAOIIBY BBIPaOOTKH ClloeM 3
tommuHoi Ah. Takum 06pa3oM OTpabaTHIBalOT BCe HAKJIOHHBIE CIIOHM PYIOHOHM 3aieXH, T.e.
IIPOUCXOIUT BaJIOBOE U3BJICYECHHE PYABI U €€ 3aMEIICHUE 3aKJIaZIKOH, IIOCTaBIAEMOH H3BHE.

C TeXHHYECKOH TOYKH 3pEHHUA POJIb 3aKJIAJKHA MOXET BHIMOJIHATH B30pBaHHAsA pyaa. ITO
OTKpBIBACT NEPCIIEKTUBY pa3/ieNIeHHs pyAbl B OYMCTHOM 3a00€ Mo IoKa3aTessiM KadecTBa. bosee
Ka4eCTBEHHYIO pYAY B IIEPBYIO OYEpe]b BBIAIOT HAa-Topa, a MEHEEe Ka4YECTBCHHYIO OCTaBILIIOT B
HeJlpax B BHJE 3aKJaJK Ha mepuon orpaborku 6noka. ITo mcreueHun storo mepuosna GemHas
pyla TakxKe MOXeT OBITh BOBJieYeHa B IHepepaboTKy METOIOM XHMHMYECKOro MU
0aKTepHaIbHOrO BBIIIEIAYHBAHUSA HEIIOCPEACTBEHHO B IOJ3€MHBIX YCIOBHUSX.

B npeanaraemoifi B KkauecTBe H300pETEHHS CHCTEME pa3pabOTKH pPYyIHYIO 3aleXb
U3HAYaIbHO JENAT Ha BBIEMOYHBIE OJIOKH, XKenaTelnbHOo B popMe mapaenenunena (ur.2).

Ilo aHamoruu ¢ NMpOTOTHIIOM, OJIOK AENAT HAa KPYTOHAKJIOHHBIE CJIOH C HOPMalbHOM

MOINHOCTBEIO 4 K YIJIOM HakKJIOHa a. MOIIIHOCTI: CJIOA  ONpEACSIETCE THIIOM T'OPHO-

TPaHCIOPTHOTO O0OpYZOBaHMA. YToJl HakNOHA @ 00A3aTENbHO JIOJDKEH IMPEBBIUATH YTOJ
€CTECTBEHHOI'O OTKOCA B30pBaHHOM pyasl. McnonHeHue 3TOro ycjaoBHs HCKIIOYHT 0Opa3oBaHUe
IYCTOT MeXAy HOpMHUPYEMBIM MacCHBOM U3 B3OPBaHHOH Pyl U LIEIMKOBBIM MacCHBOM.

CxeMa NOAroTOBUTENBHEIX M HApe3HBIX pabOT aHAIOTHYHA IIPOTOTHITY.

OuncTHas BeIpabOTKa FOPU3OHTANBHA, 33 HCKJIIOYEHHEM HEOONBIINX 110 NPOTAKEHHOCTH
YYacTKOB 3ape3kH. B momepeyHoM cedyeHHH OHa MMeeT (GopMy TpeyroibHHKAa. B KauecTBe
HAKJIOHHOM IIOTOJOYMHBI BBICTYIIaeT Jexauynii OOK BBINIEPACHONIOXKEHHOro cios pyasl. [lpu
HEOOXOJMMOCTH MOTOJIOYMHA MOXET KPEMUTHCA MPOCTOM INEepeIBHKHOU Kpembio. OYHUCTHO#M
3a00# npefcTaBiieH CyOBEPTHUKAIBHOM CTEHKOH OYHCTHOM BBIPabOTKH.

beccriopHo, 4ro paHHas cucTeMa paspaboTKu oOecleynBaeT HENOCPEACTBEHHBIN

Ge3omacHBI TOCTYN K MPOTSXKEHHOMY 3a0010 1o Bced ero Bbicote. ECiu 3Ty BO3MOXHOCTH
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HCIIONIB30BaTh Ui MPSIMOr0 TIe0JOrHYecKOr0o MOHHTOPHHIA, TO MOXHO palOHHpPOBaTh IO
KaYeCTBEHHBIM IOKa3aTeIIM KaXAbli cioif oTOuBaeMoil pyasl. B ponM KkayecTBEHHBIX
noKazaTesieil pyapl MOTYT BBICTYIAaTh: COAEPXKAaHHUE IIOJIE3HOI0 KOMIIOHEHTA, CTEIIEHh OKHCIIEHHA
PYABL, IPOYHOCTH PYABI M IPYTHE €€ TEXHOJIOTHYECKHE XapaKTEPHCTHKH.

TeopeTndeckn MOXXHO OOECIIEUUTH pPa3[iENbHYIO NOOBIMY pyAbl C BBICOKOH CTENEHBIO
mudpdepeHmManUy MO padIMYHBIM  mokasaremsiM. OIHAKO TNPaKTH4ECKH  JOCTaTO4HO
OTPaHUYHUTHCS pa3felieHHeM pyasl Ha JBE YacTH, OJHAa HW3 KOTOPBIX  SBISETCA
BBICOKOKOHTHIIMOHHON H MOXXET OBITH Oe3 3aepKH nepepaboTana Ha ¢abpHKe ¢ NOIyYeHHEM
YCKOPEHHOTO 3KOHOMHUYECKOro 3¢ dexra. beanyio pyay HeoOX0IuMO OCTaBUTh B HEAPAX B POJIH
3akiaanky. [To 3aBepieHHIO ropHBIX paboT B O10Ke €€ MOABEPraloT BHIIIEIaYHBAHHIO.

Jlns 3TOro B X0z€ NPOBEICHUH FOPHBIX paboT CO3Jal0T MMAPOU3OJIAIMOHHYIO 3alIUTY 2
(¢ur. 3) Ha gHe On0Ka, TaM K€ MOHTHPYIOT IUIOIIAAHOM PaCTBOPONPUEMHHUK 3.

OT10oiiky pyZsl B KaXIOM TEXHOJIOTHYECKOM IUKIIE IPOM3BOIAT 1103TaNHO. B mepByro
ouepelb OTOMBAIOT U OTIPYXKAIOT BBICOKOKOHAMLHOHHYIO pyay. BTopeM sTamom oTOMBaiOT
6enHy0 pyaly, KOTOPYIO YKJIaIbIBAaIOT CJIOEM OIPEACTHEHHOM TONIMHBI Ha MOAOLIBY OYMCTHOH
BeIpaboTkH. I[lo HeoOXOomMMOCTH pyAy HOABEPralOT MEXaHHYECKOMY  IpOOJICHHIO
HETIOCPEICTBEHHO B OYHMCTHOM BbIpaboTke. Takum o00pa3oM, MHOTOKpAaTHO HOBTOPSA
TEXHOJIOTHYECKHE IUKJIBL, OTpabaThIBAlOT HAKJIIOHHEIH CJIOH, 3aTeM CIeAYIOLMH BbIIIENIEKAIHM
CIIOR M T.J. IO NOJHOH oTpaboTkH 6yioka. B morameHHBIX B BEPXHEM MPEEIEHOM IOJIOKECHUH
OYHCTHBIX BBIpaboTKax 4 MOHTHPYIOT CHCTEMY OpPOLICHHUS 5.

ITo 3aBepmeHuIo TOpHBIX paboT B 6JIOKE OH MOJIHOCTBIO TOTOB K BbIIIENaYuBaHuI0. J{ng
3TOro NMPOM3BOJAAT OpPOLIEHHE PYAbI Ha BEPXHHX OTMETKax Oyioka. PactBop mpoxomut yepes
MacCHB pa3pyLICHHOM pyAbl HaCBINAETCd METAUIOM W [ONaJaeT B  [PUIOHHBIA
pacTBOPONPHEMHMK, OTKyZJa IMEpeKauydBaeTcs B  aKKyMYJHPYIOUIyl0O  &MKOCTH B
TOPHOKANUTAILHOM BBIPAOOTKE, Jlajiee — COTJIACHO TEXHOJIOTHYECKON CXeMe THIPOMETAJLTYPIruy.

JUi1 yCKOpeHHs peakUUH{ BBHILIENAYWBAHUA B Pa3pyUICHHBIA MacCHB IOJAIOT BO3LYX
(xucnopon) yepe3 TpyOHbl 7, KOTOpble MOHTHPYIOT B OYHCTHOM BBIPaOOTKe, 3aChINalOT PyAOH H,
MIOCTENIEHHO HapallyBasi, BEIBOJIAT B OTalaeMble BEIpaOOTKHU.

Kak BapuaHT, nponecc 3aMaduBaHUs OCYLISCTBIIAIOT IO THIY HHBEKIMH MOCPEICTBOM

CKBaXXHH, NPOOYPEHHBIX B Mara3uHUPOBAHHYIO PYAY H3 FOPHOKAMHTAIBHBIX BEIPaOOTOK.



IIpakTH4eckas peaan3auus

Peanuzanus HaYdHAETCA C TNPOXOAKH  CTaHAApTHOro Habopa  BHIPabOTOK,
obecreynBaOMMX OOCTYH K oTpabareiBaeMoMy Oyioky. C HEKOTOPHIMH BapHaLMsAIMH, B
3aBHCHMOCTH OT KOHKDETHBIX YCJIOBHH, B 3TOT HabOp MOTrYT BXOIUTb OTKaTOYHBIE H
BEHTHWIALMOHHBIE KBEPIUIArd, CIUPAIbHBI TPAHCIIOPTHBIA Che3Jl, BEPTHKAIbHBIE BBIPAOOTKH,
IpeAHa3HAYeHHbIE JUIS BEHTHIALHMH, IEepelycka TOpHOH MacChl, PaBHO KaK H JIpyrHe
BCIIOMOTaTeNbHbIE BBIPAOOTKH.

[MoaroroBuTeNnsHBIE W Hape3HbIE BHIPAOOTKH, a TaKkXKe IOpHBIE PabOThI, IIPOBOAMMBIE
HEMOCPEICTBEHHO B OJIOKE, HACHTHYHBI POTOTHITY U MOAPOOHO H3II0XKEHBI B paboTe [3].

OT1paboTKy KaXXAOro HAKJIOHHOTO CJIOS HAaYMHAIOT C IIPOXOAKHM Hape3HOH BBIPaOOTKH 1
(¢pur.3), posib KOTOPO# BBIMOIHAET BBIPAOOTKA, MO CYIMIECTBY SABJIIOMIAACS OYMCTHOH HA HHOKHEH
oTMeTKe OJioka. BpipaboTka HMeeT TpeyrojbHOE MONEepedHOEe Ce4YeHHE. Takas, HE COBCEM
TpaAUuIMOHHAs ¢GopMa, OPraHUYHO BIMCHIBACTCS B T€OMETPHYECKYIO MOJEND ¢ HAKJIOHHBIMH
cnosiMu. KpoMe Toro, TpeyroibHas GopMa HONEpeuHOro ce4eHus MpHIaET BEIPaboOTKe JOIOIHH-
TEJIbHYIO YCTOWYHBOCTh, @ HAKJIOHHYIO MOTOJIOYMHY MOXKHO IPOCTO M TEXHOJIOTHYHO KPENHTh
HIepEeaBHKHOM Kperblo, obecreunBas 6e30MacHOCTh MPOU3BOACTBA paboT B OUHCTHOM 3aboe.

B Hape3Ho#t BBIpabOTKE Imepel HAYaJioM IMpolecca OYHMCTHBIX paboT coopyxaroT
THAPOU3OIUPYIOIIYI0 TEePEeMBIMKY 2 M MOHTHPYIOT pPacTBOPOIPUEMHHK 3 B  BHIC
neppopupoBaHHBIX  TpyO, KOTOpBIE TMOCPEACTBOM  TPyOONpoOBOAa  COEOUHSAIOTCS  C
aKKyMYJIMpYIOIIe# EMKOCTBIO B TOPHOKAMMTaJbHOH BbIpabotke. IlepdopupoBaHHBIM Tpybam
OpuaaoT HeOONBLION YKIOH B CTOPOHY MardCTPalbHOro TpyOompoBojaa, YTo 0OecnedHuBacT
caMOTEK pacTBOpa K TpyOOmpoBOAy. AHIOTHYHBIE MEPOIPHUATUS OCYIIECTBISIOT IIpH
0TpaboTKe KaXIoro orpabaThiBaeMOro HaKJIOHHOro ciosd. TakuMm oOpa3oM, K OKOHYAHHIO
oTpaboTKH 6JI0Ka Ha €ro HIKHEH OTMETKe Oy/IeT HOCTPOEH IJIOMAIHOM pacTBOPOIIPHEMHUK.

OunctHbIe paOoOTHI B HAKJIOHHOM CJIO€ HAYWHAIOT C FEOJIOTHYECKOT0 OpoOoBaHUs 32605
U BBIJIEJICHHS 30H C MTOBBIIICHHBIM COJICP)KaHHEM METaUIa. DTH 30HKI 3a0yPHBAIOT U B3PHIBAIOT B
nepByo odepens. OTOuTyr0 GoraTyro pyay OTTPYXKalOT WM BBIAIOT Ha-ropa. BropemM 3TamoM
3a0ypHBalOT OCTaBIIWECS IUIOMAON OYHMCTHOro 3abos. Ilocne B3peBaHuS OemHYIO pyay
YKJIaIpIBalOT CJOEM Ha mnoAomBy BelpaboTku. [lo HEOOXOAMMOCTH, IPOAMKTOBAHHOMN
TEXHOJIOTHEH BBIIIECTAYNBAaHHUs, B3OPBAHHYIO PYAy HENOCPEIACTBEHHO B OYMCTHOH BhIpabOTKe
NOABEPTAIOT JONOJHHUTEIbHOH NOATOTOBKE MyTEM HOpOOJIEHHS, OKOMKOBAaHHS H T. 1. JTOH
onepanueil 3aKaHYWBAaIOT [HKJI OYUCTHBIX pPaboT. MHOrOKpaTHBIM IIOBTOPEHHEM ILHUKJIOB
0TpabaThIBAIOT BECHh HAKJIOHHBIH CJIOHM, 3aTeM, aHAJIOTHYHO, BBIIICIIC)KAMMH CJIOH H T.A.

Otburas pyna mnpuobperaer Oonpimmii 006BEM 3a cuéT paspeixieHus. Jloctuub

HeoOxoauMoro o6bpEMHOr0 Gaslanca ¢ Y4ETOM pasphIXJICHHS M OTIPY3KH BBICOKOKOHIMIIMOHHOM
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PYOBI MOXHO 3a CUET JNOMOJIHUTENIBHOM OTrpy3ku OelHOM pyAsl, NMpU OJHOM BHIe aucbOanaHca,
mubo 3a cu€T AOCTaBKM TOpPHOH Macchl H3BHE, NMpH JApyroMm Buae aucbOanmanca. Haumbosee
NpakTHYHO U3HAYAIBHO BBIIEPXKHUBATh OanaHC, MAHUIYJIHPYS 0OBEMOM OTTPYKaeMOH pyabl.

B Bepxueit uwacti O6ioka OYHMCTHBIC BHIPAaOOTKM 4 OCTaHABIMBAIOT (NOrallalOT) B
IpefebHOM IIOJIOKEHHH. PacmojioxeHHe moramaeMblx BbIpaOOTOK Ha OIHOM YPOBHE
HEJIOMYCTHMO, TaK KaK 3TO ocnabiseT yCTOHYMBOCT MOTOJOYHHEI 610Kka. [lo3ToMy O4HMCTHYIO
BBIPAOOTKY KaXAOrO IOCHEAYIOUMH CJIOS OCTAaHABIHBAIOT C OTCTaBaHHMEM OT OYHMCTHOM
BBIPaOOTKH C10s1 Npeapiaymero. TakuM oOpa3oM OYMCTHBIE BBIPAOOTKHM CIIOCOOHBI COXPAHAThH
CBOIO IICJIOCTHOCTh B T€YCHHE JIUTENBHOIO BPEMEHH, a MOTOJOYHHA IIPH 3TOM ONHMPACTCSA Ha
cpopMHpOBaHHBIH MacCHB U3 pa3pyLICHHOH Pyasl B IPOMEXYTKaX MEXKAY BbIpabOTKaMH.

Kpome pemenus npobnemsl nmoaaepkaHus NOTONOYHHBI B YCTOHYHBOM COCTOSHHH, NPH
TAKOM CX€ME IOTallleHHs] OUUCTHBIX BBIPaOOTOK MOSBIIAETCA BO3MOXHOCTH KOMIICHCALIUH YCAIKU
HACHITHOTO MACCHBA B pe3yJibTaTe €ro Hem30eXHOro yIuloTHeHHs. OCyIIEeCTBISIOT 3TO IyTEM
MOJACHIIKM MaTepHaja Ha MOJAOLIBY MorameHHo# BbipaboTku. Takum o6pa3oM, yCTOHYHMBOCTH
HOTOJIOYMHBI 00ECIIEYUBAIOT Ha JUTUTEbHBIN IIEPHO] BPEMEHH.

B norameHHsIx BbIpabOTKaX MOHTHPYIOT CHCTEMY OPOMICHHS S5, IOCPEACTBOM KOTOPOH
XMMHYECKMH HMIM  OakTepHaibHBIH  pacTBOp  pacHbUIAIOT IO  BEpXHEH  IUIOINaau
3aMarasuHHpOBaHHON pynabl. PacTBop, meperekas BHH3 4epe3 MACCHB pPa3pyLICHHOH py.sl
oboraimaercss METaNIOM H COOHpaeTcs pacTBOPONpPHEMHHKAMH 3, OTKyAa Mo TpyOoImpoBoaaM
HOJA€TCA B aKKyMYJIUPYIOIIYIO EMKOCTB, a U3 He€ Ha JAIbHEHIYIO IepepaboTKy.

Ilogaya pactBopa B MaccuB B30pPBaHHOM pyabl MOXeT OBITH OpraHM30BaHa H
IIOCPEACTBOM CKBaXKHH, NPOOYPEHHBIX B 3TOT MAacCHUB M3 TOPHOKAMMUTAIBHBIX BEIPaGOTOK.

Ecaun Ha ckopocTh Ipoliecca BBIENIAYHBAaHUS 3HAYAMO BIIHAET HaJIM4YHE BO3AyXa
(xmcnoposa), To €ro MOJAIOT B Pa3spyIICHHBINH MACCHB Uepe3 TPYOB! 7, KOTOPBIE IO XOAY FOPHBIX
paboT MOHTHPYIOT B OYHMCTHOW BBIpabOTKe, 3aCHIIAIOT PYHOM M, IOCTENEHHO HapalluBasd,
BBIBOJIAT B IIOramiaeMele BBIpabOTKH.

IIpy npows3BOACTBE TOPHBIX paboT abCONIOTHO BCS MOBEPXHOCTH OTpabaThIBAEMOTO
6110Ka, BKJIIO9asd GOKOBYIO M JOHHYIO, HOOYEPENHO B pa3HOE BpeMsl OTACIBHBIMU ()parMeHTaMH
IONIaJIa€T B 30HY AKTHUBHEIX IEHCTBHH C HENOCPEACTBEHHBIM JOCTYNIOM K HHM JIIOAEH M
TEXHMKH. JTO IPEIAOCTAaBIAET BO3MOXXHOCTh OOBEKTHBHO OLIEHUTH LEJOCTHOCTh BMEMIAIOMIErO
ONMOK TOpHOrO MaccHBa M, IIpH HEOOXOAUMOCTH, OCYHIECTBHTH T'HAPOH3OJIAIHOHHEIE
MmeponpuaTdsa.  TakuM  oOpa3oM,  3aMara3sMHHpOBaHHas  pyJa  OKa3bIBacTCS B
THAPOU30JIMPOBAHHON EMKOCTH, YTO MO3BOJISIET IIPOBOAUTE BBIIIEIAYABAHUE B PEXXHUME ITOJTHOTO
3aTOILICHHS PyIBl C BO3MOXKHOCTBIO AKTHBHOT'O YIIPABIIEHHS KOHIleHTpamued HachimeHus. C

TE€XHOJIOTHYECKOM TOYKM 3pEHHS TaKyld KOHCTPYKLUHIO M OCYIICCTBIISIEMBIH B HE# mporecc



MOXHO HHTEPIPETHPOBATh KaK MHOTOKPATHO YBEJIHYEHHBIH aHAJIOT YaHOBOTO BBIIIEIAYHBaHHUA.
bonpmoii 00BEM pyasl MO3BOJAET YBEIMYHTh BpeMs BhILIENA4MBaHUSA Oe€3 IOTEpH
TIPOU3BOAMUTENBHOCTH 110 CPABHEHHIO C MOPIMOHHOM NepepaboTKoi Takoro ke 06beMa B YaHaX
Mailoi éMKocTH. B CBOIO ouepens, yBenMUYeHHE BPEMEHH BO3AEHCTBHS DacTBOpa Ha pyay

TI03BOJISIET YBEJIMUUTH pazMep €€ ApoOsieHHs.
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Cucrema noaseMHoit pa3spaGoTKH ¢ CeJIEKTUBHOM BbIEMKO# BHICOKOKOHIHIIHOHHO#

PYAbI H NOA3¢MHBIM BhIINE/IAYHBAHHEM METAJJIOB U3 ocTaBmencs PYABI

Dopmyaa nzodpereHus

1. Cucrema mom3emHO# pa3paGOTKH MacCHBHBIX METAUIOTEHHBIX MECTOPOXKICHHH,
BKJIIOYAOIas B ceOs JeeHue pyJHOH 3aeXu Ha BHIeMOYHBIE OJIOKH, IT0 BO3MOXHOCTH B hopMe
[apajuIeNICINIEN0B, NEJICHHE KaXA0ro 6ji0ka Ha KpyTOHAaKJIOHHBIE CJIOH, OTpaboOTKy CJIOEB B
BOCXOJAIIEH ITOCIIEA0BAaTEIBHOCTH, OTPAbOTKY KaXkKAOT0 CJIOSA CHH3Y BBEPX JUIMHHBIMH 3a00sSMH
U3 OYHMCTHOM BBIPAaGOTKM C IIONEPEYHBIM CEYECHHEM TPEYroibHOH (OpPMBI € HAKIOHHOM
IIOTOJIOYHHON M CYOBEPTHKIBHOM IUIOCKOCTBIO 32005, OTIMYAIOLIAsACS TEM, YTO Ha IOJIOIIBE
Hape3HOH BBIPAOOTKM KaXIOr0 CJIOS COOPYXKAIOT THAPOH3OJIHPYIOIIYIO IIEPEMBIUKY U
MOHTHPYIOT PacTBOPONPUEMHHUKH, KOTOpPBIE B pe3yJbTaTe INPOM3BOACTBA TOpPHBIX paboT
IEPEKPBIBAIOT Pa3pyUICHHOH pyAoH, IUKJI OYHCTHBIX pabOT HAUYHMHAIOT C IE€0JIOTHYECKOro
MOHHMTOPMHIa OYHCTHOro 3a00s, paHOHHMpOBAaHHS IUIOCKOCTH 3a00s IO KadeCTBEHHHIM
NOKa3aTelsaM pyAbl, OTOOMKY pyAbl IPOH3BOJAT B [BA 3Tala, CHaYaJa OTOUBAIOT M OTTPYXKAIOT
BBICOKOKOHJUIIMOHHYIO pyJy, 3aTeM OTOMBAlOT OCTaBLIylocs B 3aboe pyay, ¢ Y4YETOM
Tpe6OBaHHH TEXHOJIOTHH BBILIENAYUBAHUS PYAY MOCE OTOOMKH MOJBEPraroT JOMOJIHUTEILHOM
MOATOTOBKE IMYTEM ApOOJICHHSA, OKOMKOBAHHS U Np., PYAY YKIAILIBAIOT CJIIOEM Ha MOAOLIBY
OYMCTHOH BBIPAOOTKH, 3aKaHYHMBAs STOH Onepauyeil MUK OYHCTHHIX PaboT, HHKIBI IOBTOPSIOT
JI0 TOJIHOH OTpabOTKM CJ0s, MOCTENEHHO MOJHUMAs OYHCTHYIO BBIPAOOTKY /IO MOTOJOYHHBI
Onoka, rae €€ OCTaHaBIMBAIOT B MpPEJEILHOM MOJIOKEHHM, NPUYEM BHIPAOOTKY KaIOro
TIIOCJIEMYFOLIETO €105 OCTAHABJIMBAIOT HIDKE BBIPAOOTKH MPEABIAYILErO CJIO0s, YTO 0OecmeunBacT
onopy (opMupyeMol IDIOIIaHON MOTONOYHHBI OJIOKA HAa MAacCHB M3 B3OPBAHHOH pyabl, B
OCTaHOBJICHHBIX BHIPa0OTKaX MOHTHPYIOT YCTPOMCTBa [UIi OpOIICHHS WM HAJIHBHOIO
3aMay¥BaHUsA PYIbl XMUMHYECKHM WM OGaKTepHalbHBIM PacTBOPOM, KOTOPHIA, IPOXOAS depes
3aMarasMHMpPOBaHHYIO pyJdy, HacBILAeTCi METAUIOM, IIOciIe 4ero, coOupaeTcs B
PacTBOpPONpHEMHMKH B NOHHOH 4YacTH OJIoOKa, OTKyJa €ro HampaBjIsIOT K MECTy HajbHeHIed
nepepaboTKH.

2. Cucrema pa3paboTKy 10 1.1, OTIIMYANOMIAsACS TEM, YTO BBIIEIAYMBAIOIINHA pPacTBOp B
MacCHB paspyILICHHOH pyAbl NOAAETCS MOCPEACTBOM CKBAXKHH, MPOOYPEHHBIX M3 KANHTAIBHBIX
BBIPabOTOK.

3. Cucrema pa3paboTku 1o 1.1, OTIMYAIOIIASICA TEM, YTO Ui YCKOPEHHS IIpolecca

BBIIEIaYHMBAHUS B Pa3pyIICHHBI PYJHBIH MacCHB MOJAIOT BO3AYX (KHCIOPOI) 4Yepe3 TpyOwl,



KOTOpBIE MOHTHPYIOT B OYHCTHOH BBIpabOTKe, 3aChIIAIOT PYAOH M, IOCTENCHHO HapalquBasd,

BBIBOIAT B IIOTalliaCMbIC BI:-Ipa6OTKI/I.



CucreMa noa3eMHoil pa3padoTKH ¢ CeJIEKTHBHOH BbIEMKOH BbICOKOKOHAHIIHOHHOM

PYALI M OA3CMHBIM BBIIICTAYTHBAHHCM METAAI0B H3 ocTaBmeiics pPYAsI

Dur: 1

BEPTHK&JIBHDB CCUCHHC TIEPIICHANKYIAPHO OYUCTHOM Bmpaﬁmme

1 - ouncrtHas BeIpaboTKa; 2 — C/IOH BEIHHMAEMOH py/bl; 3 — CJI0# NOJCHITAEMOH 3aKIaIKH.




Cucrema nomzemMuoi paspaloTKu ¢ ceJIeKTHBHOM BHIEMKOI BHICOKOKOHININOHHOI

PYABL H IHOJ3CMHBIM BRILICTAYMBAHHCM METAIOB H3 ocTaBicHcH PY/AbL

e

Qur.2

AKCOHOMETPHS BRIEMOYHOTO OJI0Ka

0~ yroJl HaK/IOHa OTPadaThIBAEMOr0 €101, M1 ~ HOPMAJIbHAS MOMIHOCTE CIIOM.



Cucrema nomseMnoii pa3paboTki ¢ celeKTHBHOI BHIEMKOH BBICOKOKOHIHIHOHHOM

PYAbr B IOAICMEBIM BbIIHeTa4HBAHNEM METAII0B U3 OCTaBIIeics pyviabl

dur. 3

BeprukaisHoe ceuenue BhieMouHoro 610Ka

1 — HapesHbIe BbIPaOOTKH; 2 ~ THIAPOM30MHPYIOMIAS [IEPEMBIKA; 3 — PACTROPOIPHEMITHKH;
4 — morameHHbIe OYUCTHBIE BBIPAOOTKU; 5 — OPOCHTENH; 6 — 3aMara3nHIPOBAHHAS pyna;

7- TpyOBI JUIS NOAAUM BO3IyXa (KHCI0poia)




OTYET O IATEHTHOM IIOMCKE  [Hiomep eppasitickoli saseku:
(crarps 15(3) EATIK u npasuno 42 IlaTeHTHO HHCTPYKIIHK K

EAIIK) 201900484

A. KTACCHOUKALWA ITPEIMETA U30OBPETEHUA:
E21C 41/22 (2006.01)
C22B 3/04 (2006.01)

CornacHo MexayHapoaHo# nareHTHo# knaccudukanuu (MITK)

b. OBJIACTD [TOMCKA.

TIpocMoTpennas KokyMeHTalwus (cucTema knaccudukaunn u naaekces MIIK)
E21C 41/00-41/22, C22B 3/00-3/18, E21B 43/00, 43/16, 43/28

DnexTpoHHas 6a3a 1aHHBIX, HCTOJB30BABLUASCS TIPH MOKCKE (HasBaHue 6a3bl H, €CIIH, BO3MOXHO, HCIONB3yEMBIE IOUCKOBEIE TEPMHHDI)

B. JOKYMEHTbDI, CUUTAIOIMECS PEJIEBAHTHBIMH

Kareropus* CCBUIKH Ha JOKYMEHTEI C YKa3aHHEM, IJI€ 3T0 BO3MOXHO, PEJICBAaHTHRIX YacTeH OTHOCHTCA K MYHKTY Ne
A RU 2219339 C2 (KEJISBOBCKH IOPU 'PUTOPHEBHY) 20.12.2003 1-3
A SU 825965 A1 (MOCKOBCKHi1 OPJIEHA TPYJOBOI'O KPACHOI'O 3HAMEHH 1-3

TEOJIOTOPA3BE/IOUHBI UHCTUTYT UM. C.OPJDKOHUKH/I3E) 30.04.1981

A SU 1689620 A1 (HOBOYEPKACCKHUH ITOJIATEXHUYECKHAN UHCTUTYT M. 1-3
CEPI'O OPJPKOHMKH/IZE) 07.11.1991

A RU 2429303 C2 (FOCY JAPCTBEHHOE YYPEXJIEHWE HHCTUTYT 'OPHOI'O JIEJIA 1-3
VYPAJIbCKOTI'O OTAEJIEHMS POCCUHCKON AKAIEMUH HAYK) 20.09.2011

[ nocaenyrommue noxymentsi ykasansi B npogomkesnu
* OcoBkie KATETODHH CCELIOMHBIX JOKYMEHTOB: 1«T» - Gonee no3aumit AOKyMEHT, ONY6IMKOBAHHbLH NOCIE JATHI IPHOPHTETA H
(«A» - IOKyMEHT, ONpEACAIOIH# OGMUH YPOBEHD TEXHUKH MpUBEACHHBIf 13 OHHMaHHA H3oGpeTeHna
«D - IOKYMEHT, NPHBEICHHBIH B eBPA3HACKOH 3atBKe (X» - IOKYMEHT, uMerowuit Haubosiee GNH3KOE OTHOWIEHHE K NPEAMETY IOUCKA,
«E» - Gonee paHHHI IOKYMEHT, HO ONyGIHKOBAHHBIN Ha ATy N0JAYH nopovamuit HOBU3HY HNH H300PETATEIbCKHM YPOBEHD, B3ATHIH B OT/CABHO-
eBPA3UHCKOM 3a4BKH WIH NOC/IC Hee v cTH — 6
O - JOKYMEHT, OTHOCAILIHICA K YCTHOMY PACKDHITHIO, KCrioHMpo- €Y ~ AOKYMEHT, Hucioutii HauGo7iee Gu3Koe OTHOWIEHNE K NPEAMCTY NOHCKa,

BAHMIO U T, TopoYaIuii H306PETaTENECKHH YPOBEHE B COYETAHUH C APYTMMU OKYMEH-
"P" - HOKYMEHT, OMy6IMKOBAHHBIH O AT NI0A4H €BpAsUCKOMH " TaMu TOH Xe xareropu:

3a1BKH, HO IOC/IE JaThi HCTIPAUIMBAEMOTO IPHOPHTETA" («€0» - IOKyMEHT, SBIIIOMMHACA NATeHTOM-2HaIoroM

«(L» - JIOKYMEHT, IIpHBE/ICHHBIN B IPYTHX LIENSX

Jlata npoBeeHus nateHTHoro noucka: 25/03/2020

YNoJIHOMOYEHHOE JTHLO: JLIO. Poroxus
HavanbHuk YrpaBieHHs 3KCIIEPTH3BI 7 o
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