
OT3hIB 

Ha aBTOpe4>epaT }];HCcepTau:uu qe6aHa AHTOHa IOpbeBuqa «Pa3BHTHe a}];ailTHBHhIX 

TCXHOJioruu: ceJieKTHBHOU: BhieMKH IlOJIC3HhIX HCKonaeMbIX npu pa3pa6oTKe 

CJIOiKHOCTpyK'rypHbIX MCCTOPOiKJJ:CHHH», npe}];CTaBJICHHOU: Ha COHCKaHue yqeHOH CTeneHH 

}];OKTOpa TCXHnqecKHX HayK no cneu:uaJihHOCTH 2.8.8 - reoTeXHOJIOrHH, ropHble MamHHhl 

CoBpeMeHHOe C0CT0HHHe MHHeparrbHO-CblpbeBOH 6a.3bl xapaKTepH3yeTCH B0BJieqeHHeM B 

3KCirnyarnu;mo MeCTOpO)K)l;eHHH co Bee 6orree CJI0)KHbIM reorrorHqecKHM CTpoeHHeM, BbIC0K0H 

H3MeHqHB0CTbIO co.n;ep)KaHHH u;eHHbIX K0MII0HeHT0B H q_)H3HKO-MexaHHqecKHX CBOHCTB 

30JI0TOC0,n;ep)KaII.J;HX H BMeII.J;aIOIUHX rropo.n;. ITpH Tpa.n;HI.J;H0HHbIX crroco6ax 110.n;roT0BKH H 

BbieMKH 3T0 rrpHB0,Z1;HT K rrepeMeIIIHBaHHIO pa.3JIH"l!HblX copT0B py.n;, pocry pa.3y6o)KHBaHHH H 

rrepecopTHI.J;bI, a B ,Z1;aJibHe:iiIIIeM - K CHH)KeHHIO 3q>q_>eKTHBHOCTH rrepepa60TKH H CKB03H0ro 

H3BJieqeHHH u;eHHbIX K0MII0HeHT0B B TOBapHyIO rrpo.n;yKI.J;HIO. B 3THX ycrroBHHX oco6y10 

3HaqHMOCTb rrpHo6perneT corrraCOBaHHe rrapaMeTpOB .n;o6b1qHbIX rrpou;eccoB co CTPYKTYPHbIM 

CTpOeHHeM 3aJie)KeH H TeXHOJIOrHqecKHMH Tpe6oBaHHHMH K rrepepa6oTKe CblpbH. I103TOMY 

.n;Hcceprnu;HH A.IO. 1Ie6aHa, HarrpaBJieHHM Ha pa.3BHTHe a.n;aIITHBHbIX MaJIOOTXO,Z1;HbIX H 

3Heproc6eperaIOII.J;HX reoTeXHOJIOrn:ii cerreKTHBHOH BbieMKH CJIO)KHOCTPYKTYPHbIX 

MecTOp0)K,l1;eHHH, IIOCBHII.J;eHa aKryaJibHOH HayqHo-Texm1qecKOH rrpo6rreMe. 

HayqHM HOBH3Ha pa60Tbl 3aKJIIOqaeTCH B pa.3BHTHH MeTO,n;HqecKHX OCHOB BbI6opa 

a.n;arrTHBHbIX TeXHorrorn:ii OCBOeHHH CJIO)KH0CTPYKTYPHbIX MeCTOp0)K,Z1;eHHH. ABTOpOM 

rrpe,n;JIO)KeHa CHCTeMa IIOKa.3aTerre:ii, 1103B0JIHIOII.J;aH BbIIIOJIHHTb HHTerparrbHYIO H 

,Z1;llq_>q>epeHu;HpOBaHHYIO ou;eHKY CJIO)KHOCTH CTpyKrypHoro CTpOeHHH 3Kcrrrryarnu;HOHHbIX 

6JIOKOB c yqeTOM MOpq>OJIOfllH opy,neHeHHH, KaqecTBeHHbIX H rrpoqH0CTHbIX xapaKTepHCTHK 

MHHeparrbH0ro CblpbH. O6ocHOBaHa pau;H0HaJibHM CTPYKTypa 3KCIIJiyarnu;H0HHblX 6JIOKOB C 

BbI,n;eJieHHeM KaqecrneHH0 o.n;Hopo,n;HbIX BbieMoqHbIX 3JieMeHTOB - 6oraTbIX, pH,n;0BbIX, 6e.n;HbIX 

H oco6o 6e,n;HbIX py.n;. ,[(mr onpe.n;eneHHH rpaHHU TeXH0JI0rHqecKHX copT0B py.n; H 

TeXH0JI0rHqecKoro CblpbH npe,n;JIO)KeH KpHTepH:ii MaKCHMyMa cyMMapHoro qHcToro 

,Z1;HCK0HTHp0BaHH0ro .n;oxo.n;a OT .n;o6bI-ciH H rrocrre.n;yIOII.J;e:ii rrepepa60TKH 3aIIaC0B. Pa.3pa6ornH 

arrropHTM BbI6opa TeXH0JI0rHqecKHX peIIIeHHH C yqeTOM u;eHH0CTH CblpbH, ero q_>H3HKO­

MexaHHqecKHX xapaKTepHCTHK, rrapaMeTpOB 3aJie)KH H B03MO)KHOCTe:ii B0BJieqeHHH B 

rrepepa60TKY rrp0)zyKTHBHblX q>paKu;H:ii HeK0H,Z1;HUH0HHbIX py.n;. 

K HaH6orree cyII.J;ecTBeHHbIM pe3yJibTaTaM HCcrre.n;oBaHHH crre.n;yeT OTHeCTH o60CHOBaHHe 

CTa,l1;llHHOH ceneKTHBHOH BbieMKH pa.3H0COpTHOro MHHeparrbH0ro CblpbH C orrepe)KaIOlqHM 

H3BJieqeHHeM 6oraTbIX BKJIIOqeHHH. I10Ka.3aHO, qTo TaKOH rro.n;xo.n; II03BOAAeT CTa6HJill3HpOBaTb 

KaqecTBo 0CTaBIIIHXCH copTOB py.n; H rreCK0B poCCbIIIeii H IIOBbICHTb CKB03H0e H3BJieqeHHe 

MeTarrJia Ha 4-14 %. 3HaqHTeJibHbIH HHTepec rrpe,n;CTaBJIHeT pa.3pa6oTaHHM TeXH0JI0fllH 

rrpe.n;BapHTeJibHOro q>H3HKO-XHMHqecKOro pa.3yrrpoqHeHHH np0"CJHbIX PY.l1:HbIX BKJIIOqeHHH 

pacrnopaMH IIOBepxHOCTH0-aKTHBHbIX BeII.J;eCTB C nocne.n;yIOII.J;HM MexaHnqecKHM pbIXJieHHeM H 

ceneKTHBH0H BbieMKOH 6oraTbIX rreCKOB. B aBTOpe<l_>epaTe rrpHBe.n;eHbI pe3yJibTaTbl, corrraCH0 

K0TOpbIM rrpoqHOCTb 0T,n;eJibHbIX py.n; CHH)KaeTCH Ha 21-42 % npH 0,l1;H00CH0M C)KaTHH H Ha 26-
41 % npH pacrn)KeHHH, a rrp0H3B0.Z1:HTeJibH0CTb MexaHHqecKoro pbIXJieHH5l M0)KeT 6:&ITb 

yBerrHqeHa B 1,5-1, 7 pa.3a. 

B pa6oTe pa.3BHT H TeXHnqecKHH acrreKT a.n;aIITHBHOH reoTeXHOJIOrnH. ITpe.n;rrO)KeHbl 

ycoBepIIIeHCTB0BaHHbie cxeMbl rrpHMeHeHHH MaIIIHH IIOCJIOHHOro <l_>pe3epoBaHHH, KapbepHbIX 

KOM6aiiHOB H KOJieCHblX CKperrepoB II0H cerreKTURHOU m'l'ln~nrvrvP l"TTA'\Y,.TTnnm~rn,mo-••--~· 



MaCCHB0B ropHbIX rropo,r:i:. ,[{mr MaIIIHHbl IIOCJIOMHOro <ppe3epoBaHH5I o60CHOBaHO C0BMeIIIeHHe 

BbieMKH BepxHero CJI05I C rrpe,r:i:BapttTeJII,HI,IM pa3yrrpoqHeHHeM HH)KeJie)KaIIIHX rrpoqHbIX 

BKJIIoqeHHM, qT0 o6ecrreqHBaeT II0BbIIIIeHHe TeXHHqecKOM rrp0H3B0.D:HTeJibH0CTH o6opy,r:i:oBaHH5I 

Ha 50-70 %. ITpe,r:i:JIO)KeHO 0CHaIIIeHHe Kap1,epHoro KOM6aiiHa HaK0IIHTeJibHbIM 6yHKepoM, 

II03B0JI5IIOIIIee yMeHbIIIHTb rrp0CT0H rrpH o6MeHe aBT0CaM0CBaJI0B H II0BbICHTI, 

rrp0H3B0.D:HTeJibH0CTb BbieMKH Ha 12-15 %. ,[{JI5I poCCbillHbIX MeCTOpO)K,L(eHHH o60CHOBaHbI 

rrapaMeTpbl K0JieCH0ro CKperrepa C Y.D:JIHHeHHI,IM K0BIII0M H HHTeHCHq_)HKaTOpOM 3arpy3KH, a 

TaK)Ke TeXH0JI0fHH pa3,r:i:eJibHOM BbieMKH H rrepepa60TKH pa3H0C0pTHbIX rreCK0B, 

o6ecrre'lHBaIOIIIHe yBeJIH'leHHe H3BrreqeHH5I MeTarrrra Ha 5-14 %. 
,[{ocToBepHOCTI, HayqHI,IX pe3yJibTaT0B, BbIB0,L(0B H peKOMeH,r:i:auttti o6ecrreqHBaeTC5I 

K0MIIJieKCHbIM xapaKTepoM Bbill0JIHeHHbIX HCCJie,L(OBaHHM. B pa6oTe HCII0Jib30BaHbl 

aHaJIHTHqecKHe H rpa<po-aHaJIHTHqecKHe MeT0,L(bI, 3K0H0MHK0-MaTeMaTHqecKoe H ropH0-

reoMeTpHqecKoe M0,L(eJIHp0BaHHe, rra6opaTOpHbie 3KCIIepHMeHTbI, MeT0,L(bl MaTeMaTHqecKOH 

CTaTHCTHKH, 3KCIIepTHbie oueHKH H TeXHHK0-3K0H0MHqecKHe pacl'.JeTbI. ITorryqeHHbie 

3aBHCHM0CTH H TeXH0JI0fHqecKHe peIIIeHH5I C0II0CTaBJI5IJIHCI, C pe3yJibTaTaMH 

3KCIIepHMeHTaJibHbIX HCCJie,L(OBaHHM, rrpoeKTHbIMH H <paKTH'leCKHMH MaTepttarraMH 

ropHo,r:i:o6r,maIOIIIHX rrpe,r:i:rrpH5ITHM. ITpttMeHeHHe arrpo6HpOBaHHbIX IIOJIO)KeHHM reoTeXH0JI0rHH 

H Y.D:0BJiernopHTeJibHa51 CX0.D:HM0CTb TeopeTHqecKHX H 3KCIIepHMeHTaJibHbIX pe3yJibTaT0B 

II03B0JI5IIOT cqHTaTb 0CH0BHbie BbIB0,L(bl H peK0MeH,r:i:aUHH pa60TbI .D:0CTaToqHo o6ocHOBaHHbIMH. 

I1paKTHqecKa51 3HaqHM0CTb .D:HCCepTaUHOHHOM pa60TbI orrpe,r:i:eJI5IeTC5I pa3pa6oTKOM 

K0MIIJieKca a,r:i:aIITHBHbIX TeXH0JI0fHqecKHX cxeM, opHeHTHp0BaHHbIX Ha CHH)KeHHe II0Tepr, H 

rrepecopTHUbI MHHeparrbH0f0 Cblpb5I, coxpaHeHHe ero rrpttpo,r:i:Horo Kaqecrna H II0BbIIIIeHHe 

3<p<peKTHBHOCTH IIOCJie.n:yIOIIIeM rrepepa60TKH. OT,r:i:eJibHOe rrpaKTH'leCK0e 3HaqeHHe HMeIOT 

peIIIeHH5I .D:JI5I rny6oK03arreraIOIIIHX pOCCbIIIeM C orrepe)KaIOIIIeM BbieMKOM 6oraTbIX rrecK0B H 

.D:H<p<pepeHUHpOBaHHbIM CKBa)KHHHbIM BbIIIIeJiaqHBaHHeM p5I.D:0BbIX tt 6e,r:i:HbIX yqacTK0B, .D:JI5I 

K0T0pbIX II0Ka3aH0 yBeJIHqeHHe CKB03H0f0 H3BJieqeHH5I MeTarrrra Ha 8-12 %. Pe3yJibTaTbI 

HCCJie,r:i:oBaHHH rrepe,r:i:aHbI ropHo,r:i:061,maroIIIHM rrpe,r:i:rrpH5ITH5IM, 3aHHMaIOIIIHMC5I pa3pa6oTKOH 

30JI0T0PY.D:HbIX H 30JI0T0p0CCI,IIIHI,IX MeCTOpO)K,r:i:eHHM ,[{arrbHeBOCTOqHoro perH0Ha, a TaK)Ke 

HCII0Jib3YIOTC5I B yqe6HOM rrpouecce rrpH II0.D:fOTOBKe ropHbIX HH)KeHepoB H acrrttpaHT0B. ITo 

TeMe .D:HCCepTaUHII orry6JIHKOBaHO 57 pa6oT, B TOM 'lHCJie 29 CTaTeti B H3,L(aHH5IX, 

peK0MeH.L(0BaHHbIX BAK P<l>, 12 rraTeHT0B Ha H3o6peTeHHH H ,nBe MOHorpaq_>HH; ocH0BHbie 

pe3yJibTaTbI IIIHp0K0 arrpo6HpOBaHbl Ha HayqHI,IX KOH<pepeHUH5IX H CHMII03HyMax. 

Ilo aBTope4>epary HMeIOTCH CJie,!J;yrow;He JaMe'laHHH 

1. Tpe6yeTC5I yToqHHTb II0H5ITHe «CJI0)KH0CTPYKTypHoe» MeCT0p0)K,r:i:eHHe, KaK0B 

KpHTepHH 0THeceHH.51 MeCTOp0)K,r:i:eHH.51 K CJI0)KH0CTPYKTypH0MY H KaKoe BJIH.5IHHe 0THeceHHe 

MecTOpo)K.D:eHH.51 K CJI0)KH0CTpyKTYPH0MY 0Ka3bIBaeT Ha BbI6op rrapaMeTp0B a,r:i:arrTHBHbIX 

reoTeXHOJIOfHM HX 0CB0eHH.51. 

2. Cne,r:i:yeT yToqmrTb, Ha 0CH0BaHHH KaKHX 3KCrrepHMeHTaJibHbIX ,r:i:aHHbIX II0CTpoeHbl 

rpa<pHKH, rrpe,r:i:CTaBJieHHbie Ha pttcyHKax 1, 4 tt ,r:i:pyrnx, II0Ka3aTb pearrbHbIH pa36poc 

3KCrrepHMeHTaJII,HbIX T0'leK. 

3. Ha CTp. 22 aBTOpe<peparn BBe,neH TepMHH ((q_)H3HKO-TeXHHqecKHe rrapaMeTpbI» 

pa3JIHqHI,IX copT0B py,r:i:, He II0H.5ITH0, 0 KaKHX xapaKTepHCTHKax py,n H,L(eT pe'lb. 



4. HecMOTp51 Ha TO, "l{TQ aBT0p npoBeJI MH0)KeCTB0 HCCJie,noBaHliH Ha 6oJibIIIOM 

K0JIHqecTBe ropHbIX npe,nrrpH5ITHH, pa6oTa He rronyqHrra rro,nrnep)K,neHH0f0 np0MbIIIIJieHH0ro 

BHe,npeHH51. CorroCTaBJieHHe pe3yJibTaT0B 3KCrrepHMeHTaJibHbIX HCCJie,noBaHHH C ,naHHblMH 

rrpOMbIIIIJieHH0H arrpo6aI.J;HH cyIIIeCTBeHH0 II0BbICHJI0 6bI 3Ha"l{HM0CTb Fl u;eHH0CTb 3aIIIHIIIaeMbIX 

IIOJIO)KeHHH Fl H0BH3HY HayqH0-MeT0,ri:HqecKoro rro,nxo,na. 

3TH 3aMeqaHH51 He MeH5IIOT 06IIIeH noJIO)KHTeJibHOH ou;eHKH pa60Tbl, ee HayqHQH Fl 

rrpaKTHqecK0H 3Ha"l{HM0CTH. 

ITpe,ri:CTaBJieHHbIH aBTOpeq>epaT II03B0JI5IeT 3aKJIIO"l{F!Tb, qTQ .D:HCCepTaI.J;H51 A.IO. qe6aHa 

5IBJI5IeTC51 3aBepIIIeHHOH HayqHQ-KBaJIHqmKaI.J;HOHHOH pa6oTOH, B KOTOpOH pa3pa6oTaHbl Hay"l!Ho 

o6ocHOBaHHble peIIIeHH51 no pa3BHTHIO a,nanTHBHbIX reoTeXHOJIOfHH cerreKTHBHOH BbieMKH 

rrorre3HbIX HCK0IIaeMbIX rrpH pa3pa60TKe CJIQ)KH0CTPYKTYPHbIX PY.D:HbIX MeCTOpO)K,neHHH, 

HMeIOIIIHe Ba)KH0e 3HaqeHHe .D:JI5I II0BbIIIIeHH51 3q>q>eKTHBHOCTH FIX 0CB0eHH51. 

Pa6oTa C00TBeTCTByeT Tpe6oBaHH5IM nyHKTa 9 ITOJIO)KeHH51 0 rrpHCy)K,neHHH yqeHbIX 

CTerreHeH, yrnep)I(Jl:eHH0f0 n0CTaH0BJieHHeM ITpaBHTeJibCTBa PocCHHCKOH <l>e,nepau;HH OT 24 

ceHrn6pa 2013 r. M1 842, rrpe,ZJ;'b5IBJI5IeMbIM K .D:0KTOpCKHM .D:HCceprnu;H5IM no crreu;HaJibH0CTH 

2.8.8, a ee aBT0p qe6aH AHTOH IOpbeBH"l{ 3aCJIY)KHBaeT rrpHCY)KJl:eHH51 yqeHOH CTerreHH .D:0KT0pa 

TeXHH"l{eCKHX HayK no cneu;HaJibH0CTH 2.8.8 - reoTeXHOJIOfH51, ropHbie MaIIIHHbl. 

rrraBHbIH HayqHbIH C0TPY.D:HHK MITKOH PAH, 

,D;0KT0p TeXHH"l{eCKHX HayK, npoq>eccop. 
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«I/ » tJf 2026 r. -------
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MHCTHTYT rrpo6JieM K0MnJieKCHoro 0CB0eHH51 He,np HM. aKa,neMHKa H.B. MeJibHHKOBa 

PoccHHCKOH aKa,neMHH HayK (MITKOH P AH). 
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ITo,nnHCb rnaBH0ro Hay"l!Horo C0TPY.D:HHKa 0T,nena Mo,neJIHpOBaHH51 Fl ynpaBJieHH51 

ropHoTeXHHqecKHMH cHcTeMaMH MITKOH PAH PbIJibHHKOBOH MapHHbI Bna,ri:HMHpOBHbI 
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