
YTBEP)K,ZJ;AIO: 

OT3hiB 
Be.LJ.yw:eii opraHuJau;uu Ha asTope«!JepaT u .LJ.HccepTau;uw 

HauHr JluH Y «IIOBbillleHue ceJieKTHBHOCTH <}>JioTau;uu KoJiqe.LJ.aHHbiX Me.LJ.HO­

U:HHKOBbiX PY.LJ. c ucnoJihlOBaHueM MO.LJ.u«!JuKaTopos <}>JioTau;uu nupuTa Ha ocHose 

COe)J.HHeHHH *eJie3a (II)», npe)J.CT3BJieHHYIO Ha COHCK3HHe yqeHOH CTeneHH 

K3H)J.H)1.3T3 TeXHHqeCKHX HayK DO cneu;uaJibHOCTH 25.00.13 
«06oraw;eHue noJieJHbiX ucKonaeMbiX» 

AKTY3JibHOCTb pa60Tbl. ,l(nccepTaiJ;MOHHa.H pa6oTa HaMHr nnH y IIOCB.HI.neHa 

perneHMIO aKTYaJibHOH Hayl:IHO-TeXHMl:leCKOH 3a,LJ:al:IM - IIOBbillieHMIO CeJieKTMBHOCTM 

¢noTaU:MM KOJil:le,LJ:aHHbiX Me,LJ:HO-U:MHKOBbiX PY.ll: c MCIIOJib30BaHMeM MO.ll:M¢nKaTopoB 

¢noTaiJ;MM IIMpMTa rryTeM u;eJieHarrpaBJieHHOrO ¢opMMpOBaHM.H COp6U:MOHHOrO CJIO.H 

cynr,¢rM,LJ:pM1IbHbiX C06MpaTeJiei:f Ha IIOBepXHOCTM IIMpMTa. 

Ha6JIIO,[(aiOI.IJ,eec.H B IIOCJie,[(HMe ,LJ:eC.HTMJieTM.H CMCTeMHOe yxy,LJ:WeHMe o6oraTMMO­

CTM KOJil:le,LJ:aHHbiX Me,LJ:HO-U:MHKOBI>Ix py.ll:, cocpe,LJ:oTol:leHHbiX Ha Ypane M .HBJI.HIOI.nMXC.H 

OCHOBHbiM MCTOl:IHMKOM U:MHKa M 3Hal:IMTeJibHbiM MCTOl:IHMKOM Me,[(M B POCCMM Tpe6yeT 

pa3pa60TKM HOBbiX peareHTHbiX pe)I(MMOB CeJieKTMBHOH ¢rroTaiJ;MM ,LJ:aHHOrO TMIIa py,LJ:. 

O,LJ:HaKo, orpaHMl:leHHa.H HOMeHKJiaTypa rrpOMbiWJieHHO rrpoM3BO.ll:MMbiX peareHTOB­

co6npaTeneii, MCIIOJII>3YIOI.IJ,MXC.H rrpn ¢rroTau;nn Me,LJ:HO-U:MHKOBbiX PY.ll: (KcaHToreHaTI>I, 

,[(MTMO¢oc¢aTbi) He II03BOJI.HeT 3¢¢eKTMBHO ocyr_neCTBMTb MX CeJieKTMBHYIO ¢rroTaiJ;MIO 

rrpM MCIIOJib30BaHMM KJiaCCMl:leCKOrO ,LJ:errpeccopa flllpMTa - rarneHOH M3BeCTM. J1MeHHO 

3TO .HBMJIOCb IIplll:IMHOH IIOCTaHOBKM 3a,[(al:IM IIpM BbiiiOJIHeHMM ,LJ:aHHOH ,[(MCCepTaiJ;MM. 

B ,LJ:MccepTaU:MM Bbi,[(BMHyTa M,LJ:e.H ,LJ:OIIOJIHMTeJibHOH ,LJ:errpeccnn ¢noTaU:MM rrnpMTa 

C MCfiOJib30BaHMeM coe,LJ:MHeHMH )l(eJie3a(Il), a MMeHHO COe,LJ:MHeHMH, o6pa3yiOI.nMXC.H B 

pe3yJibTaTe CMeWeHM.H KaTMOHOB )l(eJie3a(Il) C rM,LJ:pOKCM,[(- M cyrrh¢11,[(- MOHaMM KaK B yc­

JIOBM.HX o6pa30BaHM.H OCa,LJ:KOB rM,LJ:pOKCM,[(a M CYJibQJM,LJ:a )l(eJie3a(Il) M rM,LJ:pOKCM,[(a )l(eJie-

3a(III). 



TeopeTHqecKHM o6ocHoBaHHeM .n:aHHOH H.IJ:eH 5IBHJIHCb CHCTeMHhie TepMO.IJ:HHa­

MHqecKHe pacqeTbi B03MO)KHOCTH cpOpMHpOBaHH5I COp6U:HOHHOrO CJI05! C06HpaTeJI5I Ha 

ITOBepXHOCTH IIHpHTa KaK B CJiyqae HCITOJib30BaHH5I 6yTHJIOBOrO KCaHTOreHaTa KaJIH5I, 

TaK M B CJiyqae .IJ:H6yTHJI.IJ:HTHOcpOCcpaTa HarpH5I B YCJIOBH5IX cpJIOTaU:HH M .n:errpeCCHH 

cpJIOTaU:HH IIHpHTa B IIIeJIOqHOH H3BeCTKOBOH cpe.n:e IIpH orrpe.n:eneHHbiX 3HaqeHH5IX paB­

HOBeCHbiX KOHU:eHrpaU:HH KaTHOHOB )KeJie3a. 

HecoMHeHHbiM .n:ocTOHHCTBOM TeopeTHqecKoli qacTH pa6oTbi 5IBHJiacb TepMO.IJ:H­

HaMHqecKa5I OU:eHKa IIpOH3Be.IJ:eHH5I paCTBOpHMOCTH .IJ:H6yTHJI.IJ:HTHOcpOCcpaTa )KeJie3a(II), 

3HaqeHHe KOTOpOrO OTCYTCTByeT B crrpasoqHOH JIHTepaType. 

3KrrepHMeHTaJibHa5I qaCTb pa60Tbi ITOCB5IIIIeHa rrpoBepKe .n:eHCTBH5I rrpe.IJ:JIO)KeH­

HbiX peareHTHbiX pe)KHMOB cpiiOTaU:HH IIHpHTa, OT06paHHOrO H3 p5I.IJ:OBbiX rrpo6 KOJiqe­

.n:aHHOH Me.IJ:HO-U:HHKOBOH PY.IJ:bi fa'HcKoro MecTopO)K.IJ:eHH5I. Ehmo ycTaHOBJieHo pa3JIHq­

Hoe C06HpaTeJibHOe .IJ:eHCTBHe Ha IIHpHT pa3HOH KpyiiHOCTH 6yTHJIOBOrO KCaHTOreHaTa 

KaJIH5I M .D:H6yTHJI.IJ:HTHOcpOCcpaTa HaTpH5I IIpH HX COITOCTaBHMbiX MOJibHbiX pacxo.n:ax. 3TO 

IIp05IBHJIOCb B TOM, qTo C06HpaTeJibHOe .IJ:eHCTBHe .D:HTHOcpoccpaTa CHJibHee. lJeM KCaHTO­

reHaTa IIpH pH= 10 M 12. TipH cpJIOTaU:HH KpyrrHbiX KJiaCCOB IIHpHTa .IJ:HTHOcpoccpaT 5IBJI5I­

eTC5I 6onee CHJibHbiM C06HpaTeJieM, qeM KCaHTOreHaT. 

3KCIIepHMeHTaJibHO ycTaHOBJieHa B3aHMOCB5!3b Me)K.IJ:Y KOHU:eHrpaU:H5IMH )KeJie3-

HOrO Kyrropoca M cepHHCTOrO HaTpH5I M MX .IJ:eHCTBHeM Ha cpJIOTaU:MIO IIHpHTa - aKTHBa­

U:HeH HJIH .n:errpeCCHeH cpJIOTaU:HH IIHpHTa. 

TioKa3aHo, qTo B rrpHcyTcTBHH oca.n:KoB cMecH cynbcpH.n:a M rH.n:poKcH.n:a )KeJie-

3a(II) Ha6mo.n:aeTC5I rny6oKa5I .n:errpecCH5I cpnoTaU:HH rrHpHTa c o6oHMH co6HpaTeJI5IMH. 

YKpyrrHeHHbie na6opaTopHbie Hccne.n:osaHH5I rrpe.n:Jio)KeHHbiX peareHTHbiX pe)KH­

MOB BbiiiOJIHeHbi Ha rrpo6ax p5I.IJ:OBOH Konqe.n:aHHOH Me.IJ:HO-U:HHKOBOH PY.IJ:bi fai1cKoro 

MeCTOp0)K.IJ:eHH5I B OIIepaU:H5IX KOJIJieKTHBHOrO, Me.IJ:HO-U:HHKOBOrO M U:HHKOBOrO U:HKJIOB 

cpnoTaU:HH. Tio pe3yJibTaTaM HCCJie.IJ:OBaHHH HMeeTC5I «Hoy-Xay», II03BOJI5IIOIIIee peKO­

MeH.D:OBaTb HCIIOJib30BaHHe )KeJie3HOrO Kyrropoca B Me.IJ:HO-U:HHKOBOM U:HKJie cpJIOTaU:HH 

Ha o6oraTHTeJibHOH cpa6pHKe OAO «fai1CKHH rOK». 

}J:OCTOBepHOCTb IIOJiyqeHHbiX pe3yJibTaTOB rrpose.n:eHHbiX COHCKaTeJieM yqeHOH 

CTeiieHH HCCJie.IJ:OBaHHH o6ecrreqeHa HCIIOJib30BaHHeM COBpeMeHHbiX MeTO.IJ:OB MHHepa­

JIOrHqeCKOrO aHaJIH3a c rrpHMeHeHHeM KOMrrneKca MLA System, orrTHqecKoli MHKpo-



CKOIII1I1, pH I1 Red/ Ox IIOTeHIJ;I10Me'Tpl1I1, <l>oTOKOJIOpi1Me'Tpl1I1, CTaTI1CTI11!eCKI1M aHaJII1-

30M IIOJiyl!eHHbiX TeXHOJIOfl11IeCKI1X pe3yJibTaTOB. 

0CHOBHbie uayqubie peJyJibTaTbi, llOJiyqeHHbie COHCKaTeJieM H HX HOBH3Ha 

COCT051T B CJie,IJ,yiOIIJ;eM: 

Ha OCHOBaHI1I1 TepMO,ll,I1HaMI11!eCKOfO aHaJII13a peaKII,I1H, rrpoTeKaiOIIJ;I1X B CI1CTe-

Max "Fe-H20-02-C02-C4H90CSS"" " Fe-H20-0rCOr(C4H 90C)2PSS-" rrp11 <PnoTaii,MM 

IUipHTa ycTaHOBJieHO, l!TO He3aBI1CI1MO OT CTeiieHH OKI1CJieHI151 CYJib<l>M,ll,HOH cepbl III1pi1-

Ta Ha ero IIOBepXHOCTI1 rrpeHMyiiJ;eCTBeHHO cyiiJ;eCTByeT TOJibKO <l>I13I11!eCKa51 <l>opMa 

cop611,1111- B BM,IJ,e ,ll,HCYJib<l>M,ll,a. 

Ha OCHOBaHI1I1 KOppeJI51II,I10HHOfO aHaJII13a Me)I(,IJ,y TepMO,ll,I1HaMI11!eCKI1MI1 xapaK­

Tepi1CTI1KaMI1 peaKII,I1H ,ll,I1CCOII,I1aii,I1I1 KCaHTOreHaTOB I1 ,ll,I1TI10<l>oc<PaTOB MeTaJIJIOB ycTa­

HOBJieHa CB513b, Il03BOJII1BIIIa51 IIOJIY1II1Tb 3Hal!eHI151 rrpOI13Be,IJ,eHI1H paCTBOpi1MOCTI1 3TI1-

JIOB0f0 I1 6yTI1JIOBOfO ,ll,I1TI10<l>oc<l>aTa )l(eJie3a(II) 1.310"2
, 710"7

, l!TO Il03BOJI51eT rrporH0-

3I1pOBaTb COCTaB COp6II,I10HHOf0 CJI051 C06I1paTeJI51 Ha IIOBepXHOCTI1 III1pi1Ta. 

Bbi51BJieHbi pa3JII11!I151 B rrpo51BJieHMI1 co6HpaTeJibHoro ,IJ,e:i1cTBI151 6yTMJIOBoro KCaH­

ToreHaTa KaJII151 I1 ,IJ,I16yTI1JI,ll,I1TI10<l>Oc<l>aTa Ha'Tpl151 IIpi1 I1X COIIOCTaBI1MbiX MOJibHbiX pac­

XO,IJ,aX, IIp051BI1BIIIa51C51 B TOM, l!TO rrp11 pH 10 I1 12 C06I1paTeJibHOe ,IJ,eHCTBI1e ,ll,I1TI10<l>oc­

<l>aTa CMJibHee, qeM KCaHToreHaTa; rrp11 pH 8 MX co6HpaTeJibHa51 crroco6HOCTb 6JII13Ka. 

llp11 <l>JIOTaii,I1I1 KpyiiHbiX <l>paKII,I1H III1pi1Ta ,IJ,I16YTI1JI,ll,I1TI10<l>oc<PaT Ha'Tpl151 51BJI51eTC51 6o­

Jiee CI1JibHbiM C06I1paTeJieM, l!eM 6yTI1JIOBbiH KCaHTOreHaT KaJII151. 

3Kcrrepi1MeHTaJibHO ycTaHOBJieHa B3al1MOCB513b Me)I(,IJ,y KOHII,eHTpaii,I151MI1 )l(eJie3-

HOfO Kyrropoca I1 cepHI1CTOf0 HaTpi151 I1 I1X ,IJ,eHCTBI1eM Ha <PnoTaii,I110 III1pi1Ta, rrpO.HB­

JI51IOIIJ;a51C51 B ero aKTMBaii,MM MJIM ,IJ,errpeccMM <PnoTaii,MM. 

TipaKTI11!eCKa51 3Hal!I1MOCTb pa60Tbl. 

Ha OCHOBaHI1I1 IIOJiyqeHHbiX 3KCIIepi1MeHTaJibHbiX ,IJ,aHHbiX IIOKa3aHO, l!TO 

IIpi1MeHeHI1e )l(eJie30CO,ll,ep)l(aiiJ;I1X MO,ll,I1<l>I1KaTOpOB <l>JIOTaii,I1I1 III1pi1Ta B TeXHOJIOfl11!e­

CKYIO cxeMy Ha CTa,IJ,MM KOH,ll,I1II,I10HI1posaHI151 rryJibiibi c )l(eJie3HbiM KyrropocoM rrp11 

MaJibiX pacxo,IJ,ax peareHTa rrpHBO,ll,MT K rroBbiiiieHMIO I13BJie1IeHI151 Me,IJ,M 11 KaqecTsa 

Me,IJ,HOfO KOHII,eHTpaTa B OIIepaii,I1I1. 

TionyqeHHbie pe3yJibTaTbl rrpoBe,IJ,eHHbiX I1CCJie,IJ,OBaHI1H Ha p51,ll,OBOH rrpo6e KOJI­

l!e,IJ,aHHOH Me,IJ,HO-II,MHKOBOH py,ll,bi fa:i1cKoro MecTopO)I(,IJ,eHI151 rroKa3aJII1 rrepcrreKTMB-

HOCTb rrpHMeHeHI151 )l(eJie3Horo Kyrropoca 11 ero cMecM c cepHHCTbiM HaTpHeM B orrepa­

II,I151X <l>JIOTaii,I1I1 I1 MOryT 6biTb peKOMeH,IJ,OBaHbl ,ll,JI51 IIOCJie,IJ,yiOIIJ;I1X I1CilbiTaHI1H B OIIe­

paii,I151X KOJIJieKTI1BHOfO, Me,IJ,HO-II,I1HKOBOf0 I1 II,I1HKOBOfO II,I1KJIOB <l>JIOTaii,I1I1 Ha 060ra-



nneJihHOH: <)Ja6pHKe OAO «faiicKHii fOK», rrepepa6aThiBmo.r_neH: Konqe,naHHhie Me,nHo­

U:HHKOBhie py ,.[(hi. 

flonyqeHHhie ,naHHhie MOryT 6niTh HCIIOJih30BaHhi IIpH Bhi6ope TeXHOJIOrJiqeCKHX 

pe)lmMOB <)JnoTaU:HH Me,nHhiX H Me,nHO-U:HHKOBhiX py.n Ypana. 

06o6.r_na5I BhiiiieH3JIO)l(eHHoe, cne.nyeT 3aKmoqHTh, qTo pa6oTa BhiiiOIIHeHa Ha xo­

poiiieM 3KCrrepHMeHTaJihHOM ypOBHe, KOTOphiH COOTBeTCTByeT COBpeMeHHOMY COCT05I­

HHIO HayKH. 

K qlfcny HaH6onee cy.r.necTBeHHhiX pe3yiinTaTOB ,nHccepTaU:HH cne,nyeT OTHeCTH 

orrpe,neneHHe ycnoBHii 3<)J<)JeKTHBHoro ,neiicTBH5I )l(eJie3Horo Kyrropoca rrpH <)JnoTaU:HH 

IUipHTa IIpH pa3HhiX 3HaqeHH5IX pH, C03,.[(aBaeMhiX If3BeCThiO, KaK B IIpHCYTCTBHH, TaK H B 

OTCYTCTBHH Tpy,nHopaCTBOpHMhiX rH,npOKCH,.[(OB If cynn<)JH,nOB )l(eJie3a C HCIIOJih30BaHHeM 

B KaqecTBe C06HpaTeJieH KaK KCaHTOreHaTOB, TaK If ,.[(HTHO<)Joc<)JaTOB. 

OcHOBHhie 3aMeqaHH5I no pa6oTe: 

1. Y CTaHOBJieHHa5I, B pe3yJinTaTe rrpOBe,neHHhiX OilhiTOB, HHBepCH5I C06HpaTeJihHOrO 

,neHCTBH5I .L(HTHO<)Joc<)JaTa OTHOCHTeJihHO KCaHTOreHaTa, IIpH pH 10 If 12 If IIpH <)JJIOTa­

U:HH KpyiiHhiX KJiaCCOB IIHpHTa, rpe6yeT 06n5ICHeHH5I. 

2. flonyqeHHhie 3aBHCHMOCTH rrpe,ncTaBJI5IJIO HHTepec rrpOBepHTh Ha IIHpHTaX pa3-

JIJiqHOrO reHe3HCa. 

3. flpH HCCJie,.[(OBaHHH ,neHCTBH5I CMeCH )l(eJie3HOrO Kyrropoca If cepHHCTOrO HarpH5I 

He06XO,.[(HMO 6hiJIO yqHThiBaTh pOIIh B03M0)l(H0 o6pa3yiOJ.nHXC5I KOJIJIOH,.[(HhiX OCa,.[(KOB 

3THX COe,.[(HHeHHH If HX crpyKrypHO-MexaHJiqecKOe COCT05IHHe B IIYJihiie. 

4. K CO)l(aJieHHIO, IIpHBe,neHhi TOJihKO pe3yJinTaTh1 OilhiTOB B OTKphiTOM U:HKJie, .L(JI5I 

BhiBO,.[(OB 0 rrpaKTHqeCKOM 3<)J<)JeKTe peKOMeH,.[(OBaHHOrO peareHTHOrO pe)l(HMa 6hiJIO 6hi 

u;enecoo6pa3HO IIpHBeCTH ,naHHhie 3aMKHYThiX OilhiTOB H3 HeCKOJihKHX HaBeCOK. 

0TMeqeHHhie He,.[(OCTaTKH He CHH)l(aiOT 3HaqeHH5I IIOJiyqeHHhiX pe3yJinTaTOB 

,.[(HCCepTaU:HOHHOH pa60Thi, KOTOpa5I 5IBJI5IeTC5I 3aKOHqeHHhiM HayqHhiM HCCJie,.[(OBaHHeM, 

HMeiOJ.nHM HayqHyiO HOBH3HY If rrpaKTJiqecKyiO 3HaqHMOCTh. Pa6oTa 5IBJI5IeTC5I HayqHo­

KBaJIH<)JHKaU:HOHHhiM Tpy,nOM, xapaKTepH3YIOJ.nHM aBTOpa KaK CJIO)l(HBIIIerOC5I HCCJie,no­

BaTeJI5I OBJia,neBIIIero HaBhiKaMH l1CIIOJih30BaHH5I COBpeMeHHhiMH MeTO,naMH H3yqeHH5I 

rrpou:eccoB o6ora.r_neHH5I. 

O<)JopMIIeHHe ,nHccepTaU:HH OTBeqaeT coapeMeHHhiM Tpe6oaaHH5IM. 



MaTepiHUibi ,LJ;:I1ccepTau;~u1 rrponvm HeO.LJ:HOKpaTHYJO arrpo6au;HJO Ha p51.LJ:e rrpe.LJ:­

cTaBHTeJibHbiX cosern:aHHH M KOHcpepeHu;Hii. OcHOBHbie rroJIO)KeHH51 .LJ:MccepTaU:HH OTPa­

)KeHbi B 7 rry6JIHKai..J;l151X. Yb HMX 2 CTaTbl1 B peu;eH3HpyeMbiX )KypHaJiaX, peKOMeH.LJ:OBaH­

HhiX BAK, 4 Te3HCOB .LJ:OKJia.LJ:OB M 1 «Hoy-Xay». 

ABTOpecpepaT l1 rry6JIHKai..J;Hl1 COOTBeTCTBYJOT CO.LJ:ep)KaHHJO .LJ:l1CCepTai..J;Hl1. 

Ha OCHOBaHHH BbiiJJel13JIO)KeHHOrO MO)KHO C"l!HTaTb, "liTO ITO aKTYaJibHOCTH, HO­

Bl13He, rrpaKTH"l!eCKoii 3Ha"l!HMOCTH .LJ:MccepTaU:HOHHa51 pa6oTa HaHHr J1HH Y «IIOBbiiile­

HHe ceneKTHBHOCTH cpnoTaU:HH KOJI"lle.LJ:aHHbiX Me.LJ:HO-U:HHKOBbiX py.LJ: c HCIIOJib30BaHHeM 

MO.LJ:HcpHKaTOpOB cpJIOTai..J;HH IIHpHTa Ha OCHOBe COe.LJ:HHeHHH )KeJie3a (II)», 51BJI51eTC51 3a­

KOH"l!eHHOH Hay"l!HO-KBaJIHcpHKai..J;HOHHOH pa60TOH If ITO CBOeMy CO.LJ:ep)KaHHJO COOTBeTCT­

ByeT rraCIIOpTy CIIei..J;HaJibHOCTH 25.00.13- «06orarn:eHHe IIOJie3HbiX HCKOrraeMhiX». 

,l1;HccepTaU:I151 OTBe"l!aeT TPe6osaHH51M rr. 9 «I1oJIO)KeHI151 o rrop51.LJ:Ke rrpHCY)K.LJ:eHH51 

yqeHbiX cTerreHeii» (rrocTaHOBJieHHe IIpaBHTeJibCTBa PoccHiicKoii <l>e.LJ:epau;HH oT 24 ceH­

T516p51 2013 r. ,NQ 842), rrpe.LJ:'h51BJI51eMbiM K KaH.LJ:M.LJ:aTCKHM .LJ:HCCepTai..J;l151M, a ee aBTOp -

HaHHr J1HH Y 3acny)KHBaeT rrpHCY)K.LJ:eHI151 y"l!eHoii cTerreHH KaH.LJ:H.LJ:aTa TeXHHqecKHX 

HayK ITO CIIei..J;HaJibHOCTH 25.00.13 - «06orarn:eHHe IIOJie3HbiX HCKOIIaeMbiX». 

0T3biB paccMOTPeH M yTBep)K.LJ:eH Ha 3ace.LJ:aHHH HTC OTKpbiToro aKu;HoHepHoro 

o6rn:ecTBa «Hay"llHO-HCCJie.LJ:OBaTeJibCKHH HHCTHTYT U:BeTHbiX MeTaJIJIOB «rHHI.J:BET­

MET» ( OT3biB cocTasneH 3aB. XHMHKO-aHaJIHTH"l!ecKoii na6opaTopHeii, K.T.H. AKHMO­

soii HHHOH IIeTPOBHOH, 129515, MocKBa, yn. AKa.LJ:eMHKa Koponesa,13, 

Ten. 8(495) 600-32-00, .LJ:06.30-80, gintsvetmet.msk@gmail.com), rrpoToKon .N2 3 oT 12 

Ma51 2015 r. 

YqeHbiH ceKpeTapb, K.T.H. H.H. XepcoHcKa51 


