O13bIB
Ha apTopedepart auccepranun [pe Yo Yiko
«/lelicTBHE KOMIIOZHIHIT META/IJIOCO/1eP;RAMMX MOAHPHKATOPOB MOBEPXHOCTH
CYJIb(PUAHLIX MHHEPAJIOB IUBETHBIX THKEILIX METALIOB NPH GoTanum Meano-
IHHHKOBBIX PY/1», NPEACTABACHHOIl HA COHCKAHNE YUEHOI CcTelleHH KaHaH1aTa
TEeXHHYECKHX HAYK

nmo cneuraJabHocTH 2.8.9 — Oboramenue moJe3HbIX HCKOMACMBIX

AKTYAJILHOCTDH

KonuenanHblie MEAHO-LIMHKOBBIC PY/Ibl XapPaKTEPH3YIOTCS CII0KHBIM MHHEPATLHBIM COCTABOM
W pa3sHOHANPABICHHLIM [IOBEIEHUEM MMHEPAIOB (ME/M, LIMHKA, NUpUTa) 1npH ¢uiotaumuu. [pumeneHue
TPAAHLUMOHHBIX aKTHBATOPOB (CyJib(PaTOB MEIM, LMHKA. ’Keje3a MO OTACJBHOCTH) 3a4acTyio He
obecneunpaeT CTaOMIBLHOIO M BBICOKOrO H3BJICUCHMS LIEHHLIX KOMIIOHEHTOB M3-3a YaCTHYHOIO
B3aMMOJCHCTBHS peareHToB Mexkay coboi. B atux ycnoBusx paspaboTka HOBBIX peareHTHbIX
PEKMMOB  Ha OCHOBE KOMOMHHPOBAHHbLIX METAIOCOACPKALIMX MOAHDHUKATOPOB MOBEPXHOCTH
SABJISACTCS CBOEBPEMEHHOH M 3HAYMMOH 118 ropHo-o00oraTture/ibHOW oTpaciv. ABTop B pabote
O0DOCHOBAHHO OTMEYAET, YTO TMOMCK ONTUMAILHON cvecH cyabhatos (CuSOs, ZnSO,, FeSO.) nns
crabunu3aluu GAOTaLMOHHONO MPOLECCa W T10BbILICHWS H3BICHYEHMS METAIOB MMEET KaK Hay4HbIi,
TAK M MPAKTHUCCKMH HHTEpec s odoraTturebHbiX (adpuk (B uvacTHoCcTH. aas yeaosuit OAQ

«laiickuit ['OK»).

ObbeM M CTPYKTYpa JIMCCePTAIH

Jluccepranus COCTOMT W3 BBEJACHHS, 5 IJ1aB, 3aKIFOUYEHHS, CIHUCKA HMCIOJIL30BAHHbIX
MCTOYHHKOB W3 156 naumenoranuil. O6mmit o0nbem padorel cocrasisier 176 cTpanuil,
smouaer 110 pucynok. 17 Tabauit v 2 npuiiokeHus.

ABTOpP HCIOJIL3YET B padOTE psi/l COBPEMEHHBIX (DH3MKO-XHMHYECKHX METOJI0B
MCCJIC/IOBAHMS., BKJIIOYas peHTreHo(IyopecleHTHbIH ananu3 (PDA), usMepeHue KpaeBoro
yria — cMaudBaHus, — aHallu3  J13€Ta-NOTEeHIMANa.,  OCAXKJAEHHE W COOCAKICHHE,
IKCIICPUMEHTA/IbHBIC JIAHHBIC TPOAHAIM3UPOBAHBI C MOMOIILIO METOJ0B MaTeMaTHYECKOH
CTATUCTUKH W MOJIJICH THIIA «COCTAB — CBOMCTBOY.

[To marepnanam auccepramn onyGiukoBanbl 10 pador, W3 KOTOpeIX 4 cTaThbH B
KypHanax u3 nepeuns BAK no crnenmanbHOCTH aMccepTalini ¥ BXOJSIIMX B 0a3bl JaHHbIX

Scopus.



Hayunasi HoBr3Ha padoThl

. VYcraHoBieHO, 4YTO nojaada B MEIHO-LUMHKOBBIH UMK (hJIOTAllMK  KOJUe/aHHOMN
MEHOUMHKOBOM py/ibl PACTBOPA, COACPHKALLETO CMECh MEJHOIO M JKEIEe3HOI0 KyINOpOCOB, 0Ka3biBaeT
crabunuzupyiotiee aeicTeue Ha pH W OKMCIHTENBHO-BOCCTAHOBUTEIILHBIA MOTEHIMAI KUIKOH (ha3bl
MYJIbMbl, YTO NPHBOJMUT K MOBBILICHUIO U3BJICHEHUS ME/IH M LIMHKA B KOJIJIEKTHBHBLIH METHOLMHKOBbI#
KOHLIEHTPAT M B MEAHO-TUPUTHBIH W LIMHKOBBIH TMPOIYKTbI NMPH CEJIEKIIMH KOUICKTHBHOIO MEAHO-
IIMHKOBOIO KOHIIEHTpATa.

2. Ha ocHOBaHWH W3MepeHHs [3€Ta-NoTeHIHAIOB cajlepuTa U MUPUTA, DKCTIEPHUMEHTAIILHO
YCTAHOBJIEHO pa3jiMMME B 3HAKAX M BEJIMUMHAX 3apsia MOBEPXHOCTH MHHEPAIOB B PACTBOPE CMECH
ME/IHOTO M JKEJIE3HOro KYyNnopocoB MPH COOTHOLLIEHHH UX KOHUeHTpatmi 1,6°10-5 r-monw/n:1.44-10-5
r-MOJIb/Jl, YTO MPOSBWIIOCH B Pa3iuyHON ruapo(oOHOCTH 1OBEPXHOCTH cajiepuTa U MUPUTA U WX
GIIOTHPYEMOCTH B KOJIIEKTHBHOM MEIHO-LIMHKOBOM LIMKJE IOTALMY KOIUEIAHHON MEAHO-LMHKOBOI

pYAbI.
JlocToBepHOCTL Pe3y/ILTATOB

Crenenp 000CHOBAHHOCTH M JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICI0BAHUS HE BbI3bIBAECT
comHeHHH. OBGOCHOBAaHHOCTL PE3y/ILTATOB [OJTBEPK/IAETCS THIATEJIBHO [POAYMAHHOM
METOAUKON SKCIEPHMEHTOB W HCIOJIb30BAHHEM COBPCMCHHOI'O HAY4YHOI'O arrapara. ABTO]D
paspaboTan  mporpaMMy  HCCJICIOBaHMi,  BKIOYAIYID KAk  (yHIaMEHTaIbHbIE
IKCIIEPUMEHTBI Ha MOJIE/IbHBIX CHCTeMax, Tak U gadopaTopHble (IOTAMOHHBIE HCIIBITAHHS
peajibHOH pyjbl. [l pelieHust MOCTABJICHHBIX 3a/1a4 [PUMEHEHbI COBPEMEHHBIE METO/Ibl:
penTrenoduiyopeciieHTHoI aHaau3 (PDOA) moBepXHOCTH MHHEpasOB, H3MEpEHHE j3eTa-
[OTEHLIMAIIA HACTHIL cajiepuTa U MHPUTA, OMpeJIe/IeHNe YIla cMauuBanus (ruapodoOHOCTH)
IPECCOBAHHBIX ~ TAOJIETOK M3  MHHCPAIbHBIX [MOPOLIKOB M cepHd  (PIOTAMOHHBIX
SKCHEPUMEHTOB C Pa3JIMYHBIMH PEareHTHbIMM peKMMaMu. Kpome TOro. aBrop HCIOb30Ball
METOBI TUIAHHPOBAHUA OKCIEPUMEHTA Ul  ONTUMH3ALMH  COOTHOLICHHS peareHTOB.
JloCTOBEPHOCTL Pe3y IbTaTOB TAKKE 10JIKpern/ieHa anpodanneii OCHOBHBIX [10JIOKEHHI: aBTOp
OnmyOJMKOBAI pe3y/bTaThl HMCCIC/0BAaHUS B psjle HAYYHBIX H3IaHuil (B TOM uMcie B
peueHsupyeMbix skypHanax 3a 2021-2024 rr.), 4ro roBOpPUT O MOJOKHTEIBHOH OIEHKE

pabOTLI HAYUYHbBIM COOOILECTBOM.

Al AansaEnes 10
Crneunanict nu ynpagheHnk
“r L  FRL AL 1

nepcoHapgMA




3ameuyanus H peKoMeHauHH 110 agTopedeparty AuccepTaluu

L. Tema jccepranum NOCBsNICHA H3YUYCHHIO KOMIIO3MIMH MOJH(HKATOPOB B
Bujae cMmecH CuSQs, ZnSO4 u FeSO4, o/1Hako B TekcTe apTopedepaTta OCHOBHOC BHUMAHHE
YICIIEHO cMecH cysb(aroB MeJH M kee3a. Poib cynbpara mnHKa B padoTe ocTanack HE 10
KOHIIA [MPOACHCHHON: HEACHO, MCCIIE/I0BAIACh JIK TPEXKOMIIOHEHTHAs CMECh BCEX Tpex
KYITOPOCOB HJIH B XOJI¢ JKCIECPUMEHTOB ObLJIO YCTAHOBJIEHO, YTO ONMTHMAIbHAS KOMITO3HIIHS
BKJIIOUYaET ML coeimuenus Cu u Fe. B apropedepare cronsno Obl pa3bacHUTh BKIaa ZnSOy

DTO YTOYHEHHME 1O3BOJAMIO Obl YHTATENAM JIydllle MNOHATH JIOTHKY HCCIEJ0OBAHHA M
MOJIYYEHHBIE BbIBOJIBL.

2, ABTOpedepaT NPaKTHYECKH HE YINOMHUHAET O CTaTHCTHYeCKo#H obOpaboTke
SKCMEPUMEHTANILHBIX JIAHHBIX (JIOBEPHTE/IbHbIE HMHTEPBAIBI, YHCIO TOBTOPCHHH OIIBITOB).
[IpescTaBinennble pe3ynbTarhbl JaHbl KAK YCPEJIHEHHBIC BeJIMYMHBL, YTIOMHHAHUE YIEMEHTOB
CTAaTHCTHYECKOIO aHaju3a MOBBLICHIO Obl J0BEPHE K BbIBOJAM. OCOOCHHO YUHTBIBas
MCII0JIb30BAHHE METOI0B IJIAHUPOBAHHS IKCIICPUMEHTOB B padoTe.

3 B aBropedepare umerorcs rpammarHueckue OmMOKH. 3arojoBoK pasiena
MPaKTHYECKOH 3HAYUMOCTH HarewaraH kak «llpakTHueckoe 3HAYUMOCTB», BCTPEYAIOTCS
OlEYaTKH  («IKCIICPUMETOB»  BMECTO  «IKCIEPUMEHTOB». JlaHHbIE HEJ0YeThl HOCST
TEXHUYECKHI XapakTep U HE BIMAIOT HA HAYYHOE COJIep/KaHue.

Boickazannble  3aMeyaHust HE  CHMIKAIOT  BIIOJHE  OYEBHIHBIX  JIOCTOMHCTB

JIUCCEPTALlHOHHOM padoThl

Ouenka JAHCCCPTALIHH

Juccepranms  Ilbe Yo Yo «JleiicTBHE KOMIO3MIMI  MeTanI0coIepIKaIINX
MOZM(DUKATOPOB NMOBEPXHOCTH CY/IL(HIHBIX MHHEPAIOB IBETHBIX THKEIBIX METAUIOB IPH
(aoranun MeIHO-LUMHKOBBIX PY/1» SBJISETCS CAMOCTOATE/IbHBIM, BBITIOMHEHHBIM HA BBICOKOM
HayuyHoM ypoBHe HccneaoBannem. Pabota oraMuaercs akTyalbHOCTBIO, HOBM3HOH M
NPAKTHYCCKOH 3HAYMMOCTBIO. @ M0/IYUCHHBIE B HEll Pe3yibTarhl 000CHOBAHBI COBPEMEHHbBIMH
merojgamu.  CrenaHHble  BBIBOIABI  JIOTHYECKH BBITEKAIOT W3 TPHBEAEHHBIX
OKCHCPUMCHTAIBHBIX  [AHHBIX M TEOPETHYECKOIO AaHAIM3a, a Hay4yHble [10J0KEHHS,
BLIHOCHMMBIC Ha 3allUTy. OOOCHOBaHbI M JIOCTOBEPHBI. BhiCKa3aHHbIE B HACTOSIINEM OT3LIBE
3aMCHYaHHWS HOCHT, ;’ll’[CK_VCCHOHHb!ﬁ HJIM HaCTHBIH XapaKTCp U HE CHHXKAIOT 061,II€FO BBICOKOI'O
KaqecTBa M [CHHOCTH  JIMCCEPTALMOHHOIO — MccaenoBanus. B uermom,  cojepxkanue

apropedepata M pe3yJabTarhl  paboThl  MOJHOCTBIO COOTBETCTBYIOT — TpeOOBAHHSM,



HPCIBABIACMBIM K KaHAMIATCKUM JIMCCEPTALMAM 110 cnenuaibHocTi 2.8.9 — Oforanienue
TIOJIC3HBIX HCKONAEMBIX, Jucceprannst [Ibe ko Uko oTBevaeT TpeboBaHMSM, NpeIbABISEM K
JTACCEPTAIMOHHBIM paboTam coriacHo 1.1 2.1, 2.3-2.6 TTonoxkenust o 110psiIKe IPUCYKIICHUS
ydenbix crenereir 8 HUTY MUCHC, yreepaennoro pemenuem Yuenoro cosera HUTY
MUCHC ot 18.04.2024 (nporokon Ne 3-24). a Ilbe Ysko Ysko 3aciykuBaeT npucyKIcHus

HCKOMO#M yqeﬂoﬁ CTCIICHHW KaHIW/aTd TEXHHYCCKUX HAYK.

JOKT. TeXH. HaykK 25.00.13 — OGoraineHue mojae3sHpiX HCKOMaeMbIX
IIpoeccop kadenpol oborarueHus

MOJIC3HBIX HCKOIIAEMBIX M HHKEHEPHOH KOOI Hu

desepalibHOE IOCY/1APCTBEHHOE

obpazoBaTe/IbHOE YUPEIKICHHE

BBICIIIETO 00pa3oBaHusl

MpkyTckuii HalMOHAIBbHBIH HCC/Ie10BATEILCKH

TEXHUYECKUI YHHBEPCHTET,

npogeccop Enena Banentunosna 3enunckas

v
KauJ. TeXH. HayK 05.23.05 — CrpouTteiibHble MaTEpHAIbl U U3JIETHS
Hayuneblit corpyanuk

HHY'{HO-HCCJIGHOBEITEJ]bCKOﬁ YacTH

denepasibHOE rOCY1aPCTBEHHOE

o0pa3oBaTelIbHOE YUpeKACHHE

BBICIIETO 00pa30BaHus

WpKyTCKHH HallMOHAIBHBIH HCCIIE10BATEILCKHI

TEXHUUYCCKHUH YHHUBEPCUTET e bypaonos Anexkcaniap EBreHbeBuy

14.05.2025




