OT3bIB
O0(UIMaTIBHOTO OIIIOHEHTA Ha AUCCEPTAllMOHHYI0 paboTty Ibse [Ibo AyHra
«CopOuus CKaHAUs U3 CEPHOKUCIIBIX PaCTBOPOB HKCTPAr€HTOCOAEPIKATUMU
MarepualaMu», IpeaCcTaBICHHYIO HA COUCKAHUE YUEHOH CTENEHU KaHuaara
TEXHUUYECKUX HaykK 110 cnenuaibHocTn 05.17.02 — TexHOI0rust peIKUX pacCesiHHbIX U

pPaInOaKTUBHBIX 3JICMCHTOB

AKTYaJbHOCTH TeMbl AuccepTauru. CKaHIUNi — pEIKUIl U paCCESTHHBINA DJIEMEHT,
MHUPOBOE TPOU3BOJCTBO KOTOPOI'O OCHOBAaHO Ha IOIYTHOM €ro U3BJIECYEHUH U3
pa3IMYHBIX CHIPHEBBIX MCTOUYHMUKOB M OTXO/I0B PA3IMUHOIO TUIIA. by/Tyun cTpaTerniecku
B)XHBIM MaTEpPHAJIOM, OH UCIIOJIb3YyeTCs IPU MPOU3BOICTBE BBICOKOIIPOUHBIX CIUTABOB U
CBEPXTBEP/IbIX MATEPUAIOB B a9POKOCMUYECKON TEXHHKE, a TAKXKE JJIEKTPOJUTOB IS
TOIUTMBHBIX DJIEMEHTOB, CIIOPTUBHOW SKUIIMPOBKU (MOTOIMKIBI, OEHCOOIbHBIE OUTHI).
Ilpu nepepaboTke ypaHOBBIX pYyJ METOJIOM CKBaXMHHOTO KHUCIOTHOI'O I10J3€MHOI0O
BeileaurBanus (11B) B Bo3BpaTHBIX pacTBOpax cojepxanue ckanaus jgocturaer 0,8-1,0
MI/IM® M C YYETOM OTHECEHHS PACXOJOB IO BBIMICIAYMBAHMIO HAa W3BJICUEHUE ypaHa,
IPOU3BOJICTBO CKaHJIUSI, NPU YCIOBUU OOECHEYEHUS JOCTATOYHO BBICOKOM CTEINCHU
M3BJICYEHUS, [TOTEHIIMATIBHO MOXKET OBITh YKOHOMUYECKH BBITOAHBIM. OJMH U3 HIMPOKO
UCIIOJIb3YEMBIX  TPAJMLUMOHHBIX T'MIPOMETALUIYPIUYECKUX METOA0B  IepepadoTKH
pa30aBlIeHHBIX pacTBOPOB — copOUMOHHBIN. OJHAKO UMEKIMecs COpPOEHTHI,
BBIITYCKA€Mbl€ DA3IMYHBIMU IIPOM3BOJUTEISAMHU, KaK IMPaBWIO, JOPOTU, U B CHILY
MHOrooOpasusi ~ Makponpumeced B NPOAYKTHUBHBIX  pacTBOpax  IOJ3EMHOIO
BBIIIIE€/IAYMBAHNS OTJIMYAIOTCS HEBBICOKOW CEJIEKTUBHOCTBIO 110 OTHOIIEHUIO K CKaH/IMIO.
B cBs3u ¢ atum Tema auccepraunoHHoit pabotel Ilbsie IIbo AyHra, mocBsileHHO
MOJYUEHUIO  COpPONMOHHBIX  XapaKTEPUCTHK  HOBBIX  JKCTPAre€HTOCO/EpIKAIUX
umnpersatoB 1 TBOKCoB npu u3BiIeYeHUH CKaHus1, BEIOOpY Hanbosiee 3(hMEKTUBHBIX
COpOEHTOB, a TAKXKE OI[EHKE BO3MOXKHOCTU UX MPUMEHEHUS /IS U3BJICYCHUS CKaHJ/IUS U3
00OpOTHBIX PACTBOPOB 10/I36MHOI'O BhIIIEIaYMBAHUS YPAHCOIEPIKAIIUX Py AKTya AbHA.

Hayuynass HOBH3HA [HCCEPTAIIMOHHONW pabOThl COCTOMT B TOM, YTO BBISIBIEHA
IKCTpeMaslbHasi 3aBUCUMOCTh €MKOCTHM HMMIIPETHATOB € MaTpHIEd M3 CBEPXCIIATOrO
MOJUCTUPOIA, coAepkKamuX  (ocOpPOPraHUUECKUEe KHCIOTBI U (HOCHUHOKCH/]

pamopaunmmnmﬁ, [Ipu COp6L[I/II/I CKaHIMUsA N3 CCPHOKHCIIBIX W d30THOKHCIIBIX




pactBopoB. Ilokazano, 4ro mporecc COpOUMH ITUMHU UMIPErHATAMU IIPOTEKAaeT B
AUpdy3MoHHON 001aCTH. Y CTaHOBJIEHO, YTO OCHOBHBIM MEXAHU3MOM COPOIMHU CKaH/IHS
13 pa30aBICHHBIX CEPHOKUCIBIX pAcTBOPOB SIBISETCS KATHOHHBIM OOMEH MExIy
IPOTOHAMH JIU-2-9TUITreKCHIPOocHOpHON KUCIOTH U KaTHOHOM [Sc(SO4)]".

IIpakTu4yeckass 3HAYUMOCTH DPAOOTHI COCTOMT B TOM, YTO aBTOPOM BbIOpaH
marepuan — wumnperHar HM-JI20I'OK u ¢ ero HUCHoOJb30BAHUEM IIpE/UIOKEHA
NPUHLIMIINAIbHAS TEXHOJIOTMYECKasi CXeMa M3BJICUYEHUS] CKaHJMS M3 YPaHCOJepKallero
chipbsi. Onepanusi copOLMM C IMOJOKUTEIBHBIM pe3yJIbTaTOM IIpoIlia anpodanuio Ha
MOJIEJIBHBIX [0 KOHIIEHTPAallUM CKaHJIUs TPOAYKTHBHBIX pacTBOpax I10J3€MHOI0
BBILIC/IAUUBAHUSL ~ PEHUM-ypaHOBBIX  pyA  HOBoro  bpukerHo-XXeatyxuHCKOro
MECTOPOXKICHHUSL.

OneHka cofepkaHus JUCCePTALHU

Jluccepraimmonnass pabora Ilbsie Ilbo Aynra wuznoxena Ha 135 crpanHumax
MAaIIMHOMKMCHOIO TEKCTa, BKIKOYAET BBEACHUE, JTUTEPATYPHBIN 0030p, 6 Ii1aB, B KOTOPBIX
IpE/ICTaBIEHbl OCHOBHBIE pe3ysbTaThl PadOTBl U MX OOCYXKIEHHUE, BBIBOJIbI, CIIMCOK
JIUTEpPaTYPHBIX HMCTOYHUKOB. Pabora coxepxkut 63 pucyska M 32 tabuunsl. Crucok
JIMTEpaTyPHBIX UCTOYHUKOB BKJIIOYAET 155 HauMeHOBaHUH.

['maBa 1 mocBsilieHa aHaJIM3y METOJOB M3BJIEUEHUSI CKAHIAUSl MPU KOMILIEKCHOM
nepepadoTKe ypaHCOASPIKAUETro Chpbs. B HEl NPUBOAATCS CBEACHUS 110 COPOLMOHHBIM
METOJIaM  BBIJICJIEHUS W  KOHIIEHTPUPOBAHHUS  PEIKO3EMEJIbHBIX  DJIEMEHTOB €
ucnosib3opanueM umipersatoB 1 TBDOKCoB, copepkammx >KCTpareHThl pa3iMYHbIX
KJ1acCcOB. AHaJIU3 JIUTEPATYPHBIX JIaHHBIX TIO3BOJIMII aBTOPY CPOPMYIUPOBATH KOPPEKTHO
1eab paboThI.

Bo riiaBe 2 npuBOAUTCS ONUCAHUE MCIOJIb3YEMBIX METOJIMK aHAIN30B, METO/OB
HKCHEPUMEHTAIBHBIX ~ MCCICNOBAaHUM  [UIl  M3ydeHUs  (QU3MKO-XUMHUYECKUX U
COpOLMOHHBIX XapaKTepUCTUK MAaTepUalIoB, JaHa XapaKTepUCTHUKAa HMIIPErHATOB U
TBDOKCoB, ncnoap3yemsix B padoTe, yKazaHbl pa3pabOTYMKA MAaTEPUAIOB, B TOM YUCIIE
u PXTY uwm. JI.1. Menjieneena.

B riaBe 3 npeacraBiieHbl pe3yJbTaThl 110 ONPE/ICICHHBIM B paboTe COpOIMOHHBIM
XapaKTepUCTUKAM  M3BJICYEHHUS  CKaHJAUS  CBEPXCHIMTBIMU  MOJUCTHUPOJIBHBIMHU
umipersataMmu M-J[20T'OK u U-DI' @K u3 pasdaBieHHBIX pacTBOPOB pa3jdyHOIO

cocCTaBa. I/IBOTCprI COp6IlI/II/I CKaHJIusd H3 pAacTBOPOB € OITUMaJbHbBIM pH UMCIOT




BBINIYKJIYIO (OpMY M ajJeKBaTHO OIMCHIBAIOTCS ypaBHeHueM Jlenrmropa. O6paboTkoi
[IOJYYEHHBIX B paboTe METO/I0M OIPAaHMYEHHOro 00beMa pacTBOpa MHTErPAJIbHBIX
KAHETUYECKUX KPUBBIX [0 JMHEAPU30BAHHBIM YPaBHEHMSIM pazIUYHBIX MoJleleH
[IOJy4EHbI KOHCTAHTBI CKOPOCTH COpPOILMHM CKaH/Usl U OIpe/e/ieHa MOJIEb, [0 KOTOPOH
9TU BEJIMYMHBI ONPEAEIAIOTCS ¢ OOJBIIMMU KOYPPUIMEHTAMU KOPPEJSIIUU, — MOJIEIb
IICEB/IO-BTOPOTO NOpsiAKa. Pe3yapTarsl MCIBITAHUN MMIIPErHATOB B LMKJIE COpPOIMU-
IIPOMBIBKU-/1€COPOIIMM B CTAaTMUYECKUX YCJIOBUSX II0Ka3ajid, 4YTO 3a S5 IMKIOB
YMEHbIIEHUE PABHOBECHON €MKOCTH 10 CKaH/IMIO HE IpeBblaeTt 15 %.

B rnaBe 4 mpejcraBieHsl pe3yJsbTaThl MO COPOLMM CKAaHAUS U3 CEPHOKHUCIBIX
pactBopoB TBOKCamu na ocHoBe cmecu 3kcTpareHToB @OP u JI20I'OK, B3gTHIX IIpH
pa3IMuHbIX cOOTHOIIEHUAX. [lokazano, yTto BBeaeHue skcTpareHTa GOP B BeIOpaHHOM
JlMara3oHe KMCJIOTHOCTH MPAKTUYECKA HE MEHSIET 3aKOHOMEPHOCTEH cOpOIMHU, U3yUCHUE
metojioM MK criekTpockonuu noATBepARIO U KATHOHOOOMEHHBIN MEXaHU3M COpOIIUH.

B rinaBe 5 mnpuBejieHBl pe3yJbTaThl MO COPOIMM CKAaHIUsl U3 a30THOKHUCIIBIX
pacTBOpPOB, KOTOPBIE UCIIOIB3YIOTCS IPU NEPEUUCTKE YEPHOBOIO KOHIIEHTpaTa CKaH/IM.
Jlist 9TOH 1€/ JuccepTaHT MCIOJb30Bajl MMIIpErHaThl ¢ MaTpUUEH W3 CBEPXCUIMTOIO
MOJUCTUPOJIa W AKTHBUPOBAHHBIX YIVIEH PA3JIMYHOIO IIPOUCXONKJICHUS, B KayeCTBE
KCTpareHTa —  (OchHUHOKCH]I  pa3sHOpPAMKAIbHBIA.  YCTaHOBJIEHO, 4YTO IIpHU
KOHIIEHTpAllUK a30THOM KHUCIOTHI 1 MoJIb/1 eMKocTh umIiipersara M-OOP no ckanauio
MakcuMaibHa. J[Js Moy4yeHus KUHETHYECKUX XapaKTEPUCTUK JaHHbIE WHTETPAIbHBIX
KMHETHYECKUX KPUBBIX C OOJIBIIMM KOA(PPUIIUEHTOM KOppessiiui 00padaTsiBatOTCs MpU
HCIIOJIb30BAHUU MOJIENH IICEBO-BTOPOro nopsiaka. Mexanusm copOLMU CKaHAUs aBTOp
CBS3BIBACT C cosIbBaTalMed ckanaus GocHopuiIbHON IpyNIon s3KCTpareHTa.

JluccepraHTOM IMOKa3aHO, YTO UMIIPErHAT HA OCHOBE 0o0Jiee JICIIEBOM MaTpUIIbl —
aKTUBUPOBAHHOIO YIJIA, MOJIYYEHHOTO U3 0TX010B (yroib PC) MOxKeT ObITh UCIIOJIB30BAH
JUISL U3BJICUEHUSI CKaHJIMsI M3 A30THOKHCIIBIX PAcTBOPOB, IPHU ITOM €ro copOIMOHHAs
€MKOCTb IIPAKTUYECKN HE YMEHBUIAECTCS IIPU MPOBEACHUH 4 LIUKIIOB.

B rmmaBe 6 mpejcraBieHbl pe3yibTaThl anpodaluu BbIOpaHHOrO B pabore
umipernata M-/I20I'OK s u3BjiedeHUs CKaHAUS U3 HPOJYKTUBHBIX CEPHOKHCIBIX
pacTBOpPOB  MOA3EMHOIO  BBIEIAYUMBAHUS  ypaHOBBIX  pya  JlaamaToBcKOro
mectopoxaeHus (AO «Jlaiyp») U MOAEIBHBIX IO KOHIEHTPALMM CKAaHIUsi PacTBOPOB

IIB penuif-ypaHoBbBIX pya HOBOro bpukeTHO-XXKeITYyXHHCKOro  MECTOPOXK/IEHHUS




(Cxonuuckuit paiion Pszanckoi o6;actu). CTeneHsb U3BJICYEHUS! CKaH/IUS U3 pacTBOPOB
[IB AO «J/lanyp», onpeneiieHHas B CTaTHUYECKUX YCJIOBHUAX, cocTaBuwia ~ 20 %, 4to
ABTOpP CBSI3BIBAET C KOHKYpUpYIOIUM JieiictBueM wuoHoB kene3a(lll) Ha copOuwmro
ckanaus.  Crenenb copOuuMM ckaHjus u3 pactBopoB [IB penuii-ypaHoBbIX pya
npesbicuia 90 %. IlpeacraBiena Ojok-cxeMma M3BJIECUEHUSI CKaH/MsL U3 pacTBopoB 11B
ypaHcoaepkamux  pyla. IlpoBenena  oneHka  SKOHOMHYECKOHM  9(DPEKTHBHOCTH
M3BJICUCHUS CKAH/IMSI M PACCUMTAHBI ITOTEHIIMAJIBHBINA U IPOMBIIUICHHBIH KO3 PUIIUEHTHI
KOMIUIEKCHOCTH ¥ M3BJIeKaeMasi IEHHOCTb 110 CKaHIMIO.

IlosrydeHHblE aBTOPOM pE3yJIbTaThl, C HCIIOJb30BAHUEM COBPEMEHHBIX METOJI0B
UCCIIEIOBAHNUMA:  MAacc-CIIEKTPOMETPUM € MHAYKTMBHO-CBSI3AHHOW  IIa3MOH  C
ucnoas3oBanueM Macc-criekrpomerpa 1CAP-Qc ¢upmsr Thermo Fisher Scientific,
IIEKTPOHHON MUKPOCKOIIUU C IPUMEHEHUEM CKAHUPYIOIIETO IJIEKTPOHHOTO MUKPOCKOTIA
mapku JEOL 1610LV ¢ 5HeproaucriepCHOHHBIM CIEKTPOMETPOM JUISL DJIEKTPOHHO-
30H0BOro MuKpoaHanusa SSD X-Max Inca Energy, a Taxkke CKaHUPYIOIIETO
mukpockona Mapku JEOL JSM-6510LV u npocseunBaroniero Mukpockona mapku FEI
Tecnai G2 30 ST) , UK cnekrpockonuu ¢ ucnosb3zoBanueM MK-®yprse criekrpomerpa
Nicolet 380 (Thermo Scientific, CIIIA) ngocToBepHBI, BBHIBOJAbI U 3aKIIOYECHUS
obocHoBaHbl. PaboTra 6a3upyeTcst Ha JOCTaATOUHOM YHUCIIE UCXOIHBIX JIaHHBIX U pacyeToB.

CreneHb 3aBepIIEHHOCTH U Ka4eCTBO 0()OPMJICHHS JHCCEePTALUH

Huccepranms Ilspe IIbo AyHra mnpejcraBiseTr coOOW 3aBEPIICHHYIO Hay4HO-
UCCIIEIOBATENILCKYIO paboTy, HAIpaBJIEHHYIO Ha pelIeHUWE AaKTyaJlbHOM 3ajaun —
NOIYTHOTO  M3BICYCHUS CKaHAWS [pU  KOMIUICKCHOM mepepadoTke pacTBOPOB
II0/I3€MHOT'O BBIIIEIAUYMBAHUSI YPAHCOAEPIKAILETO ChIpbsi. TeKcT auccepraluu HalMcaH
rpaMoTHO, paboTa opopMieHa B COOTBETCTBUU ¢ TpeboBaHusimu BAK PO.

IMoaTBepxkAeHHe NYOJIHKAIMM OCHOBHBIX Ppe3YJbTATOB /[AHCCEPTAIHM B
HAYYHBIX H3aHUSX

[lo marepuanam auccepranuu onyOaukoBaHo 13 paboT, U3 HUX 2 B U3/IAHUSX,
BXO/IIIUX B II€pEYEHb BEIYIIMX pPEUEH3UPYEMBIX HAay4HBIX JKypHajlaX M W3JAaHUIH,
pexomennoBanHbix BAK MunucrepcTBa Hayku 1 oopasoBanust Poccuiickoit deaepanuu.
VkazaHHple — NyOJIMKalKAH IOJIHOCTBIO  OTpaKarOT ~ OCHOBHOE  COJIEp)KaHUE

auccepTaiioHHoi padotsl I1bse [1p0 Aynra.




CooTBercTBHe aBTOpedepaTa OCHOBHBIM [O0JI0XKEHHSIM H  BbIBOAAM
AHCCePTALMH

B mpeacraBieHHoM couckaTeseMm aBropedepare J0CTaTOYHO IIOJHO PACKPBITO
CojlepKaHUe JUCCEepPTAlMOHHOW paloThl, MNpPU OJHOBPEMEHHOM COXPAHCHHM €€
CTPYKTYPHOU COCTaBIISAIOIIEH.

3amMeyaHHs MO CO/IePKAHUIO JUCCEPTALHHA
1. Ilpu ananm3e colpbeBOM 0a3bl HET YIOMUHAHUS O KpynHeHiiemM B Poccuiickoit
Odenepanuun Tomropckom MECTOPOKICHUN HUOOMU-PENKO3EMENIBHBIX PV,
reoJIOrMYECKUE 3amachl CKaH/AMUSI [0 Y4YacTKy IIepBOM oOdYepe/d OCBOCHHS Y4yacTKa
Bypansbiii  (rporokosn ['ocygapCTBEHHOrO KOMHUTETa I10 3amacaM MuHUCTepCTBa
npupoHeIX pecypcoB No513 ot 23.04.1999 r.) cocrasmsitor 0,57 ThICSY TOHH B
repecyeTe Ha OKCHUJ] CKaH/Iusl.
2. IlpoayKTUBHBIE PACTBOPHI MOA3EMHOIO BBIIIEIAYMBAHUS YPAHOBBIX DY/ COJEpIKaT
IPOIYKTHl paJMOaKTUBHOIO pacliajia — TOpUM, akTUHUN U J1p. B pabore oTCyTCTBYIOT
JJaHHBIE IO BIMSHUIO OJTUX IMPOJYKTOB Ha COpPOIMIO CKaH/MAS H3Yy4aeMbIMH
umnpernatamu 1 TBOKCawmu.
3. CnepoBaino Obl CpaBHUTH CBOWCTBA BBHIOpPAHHBIX B padoOTe MMIIPETHATOB CO
CBOMCTBaMU COPOEHTOB MPOMBIIUIEHHOIO IPOU3BOJICTBA, BBIIYCKAEMBIX BEAYIIUMU
IPOU3BOIUTENSIMU HOHOOOMEHHBIX MaTepuainoB (Lanxess, Purolite, The Dow Chemical
Company).
4. He um3ydeHo BiausiHUE IpUMeceld Ha copOumio ckanaus umnpersarom KM-OOP u3
a30THOKMCJIBIX pPAacTBOPOB, PEKOMEHAYEMOI'O /I OYMCTKA YEPHOBOI'O KOHIEHTpaTa
CKaH/usl.
5. Ilpu oneHke M3BJIEKAeMOM IIEHHOCTH IMOILYTHBIX KOMIIOHEHTOB BBI3BIBAET COMHEHHE
IIPUHSTAsE CTENIEHb U3BJICYEHUS cKauausg — 91% OTHOCHUTEIBHO MCXOIHOM KOHIIEHTpAI|H
0,0088 r/M> B IIPOLyKTUBHBIX PACTBOPAX IO3€MHOTrO BHIIIEIAYMBAHUS PEHUM-YPAHOBBIX
pya bpukerHo-XKeaTyxuHCKOro MeCTOpOXKACHUS.
6. 3ayacTyl0 IpU H3JIOKEHUU Pe3yJbTATOB HKCIEPUMEHTAILHOW paboThl aBTOPOM
UCIIOJIB3YIOTCS BHECUCTEMHBIE €/IUHULIBI (JIMTPBI, MUJTHIUTPHI ).

OT/ie/bHBIE 3aMEUaHUsl HE CHIDKAIOT OOIIEro MOJOKUTEIBHOIO BIEYATICHUS OT

JUccepTralmu.




PexomeHaanuu no HCnoJ1b30BaHHUIO Pe3y/1bTATOB H BBIBOAOB AU CCEPTALUH

PesyibraTtel, IoOgydeHHble B JMCCEpPTAllMOHHOW  pabore, MOryT OBITh
MCIIOJIb30BAHbl JUIS  CO3/1aHUSl WM YCOBEPILIEHCTBOBAHMSI TEXHOJIOTHMU IIOIYTHOTO
COpOLIMOHHOI'O MU3BJICUCHUSI CKAHIAMS M OYMCTKM YEPHOBOT'O CKAaHIMEBOIO KOHIIEHTpaTa
U3 ypaHcoJepKallero celpbs Ha jaerctByromux (AO «/lanyp», AO «Xuarga») u BHOBb
CO3/1aBAEMBIX  IpEeAIpUSATUAX ropHopyaHoro jgususuoHa I'K — «Pocarom», wu3
peakoMmeTaibHOro cbipbsi Ha OO0 «KpacHOKaMEHCKOM TOpPHO-METALIIyprU4ecKOM
KoMOuHaTe, IUIaHUPYIOIIEM B OJmpKaiilnee BpeMs OpraHud3oBaTh IEpepadOTKYy py/Ibl
mecTopoxieHus « ToMTopy, a Takke B MHTEpecaxX JAPYTrUX NPEANPUITHI U OpraHu3aIuii,
3aHUMAIOLMXCS pa3paboTKON TEXHOJOTUH € UCIOIB30BAHUEM THIPOMETAITYPrUieCKUX
METO/I0B.

3aKJ/Il04eHne 0 COOTBETCTBHH AuccepTanuu TpeboBanusam BAK PO

[lo Temaruke, MeTOJlaM HCCIENAOBAHUS, TMPEUIOKEHHBIM HOBBIM HayUYHBIM
MOJIOXKEHUSIM  JTUCCEpTalsl  COOTBETCTBYET IMacnopry crenuaiasHocta 05.17.02 -
TexHoJ0TUS pEeNKUX, pacCEesHHBIX MW PaJUOAKTUBHBIX DJJIEMEHTOB B YacTH (OPMYJIbI
cnenuanbHocTh «Co3aHiue U COBEPUICHCTBOBAHME TEXHOJOTUYECKHX CXEM, PECYpCO-,
JHeprocOepeKeHre, oxpaHa OKpyKaroled NPUPOAHONU cpellbl B TEXHOJIOIMH PEIKUX U
paJMOaKTUBHBIX D3JEMEHTOB» M B 4YacTH oOjacTd HccieqoBaHuld «Ouucrtka W
KOHIEHTPUPOBAHUE PYJHBIX IIEJOKOB, Ta3000pa3HbBIX U TBEPJABIX IPOIYKTOB
pa3IoKEHUs pyAHBIX KOHIEHTPATOB U IPYTUX BUIOB CBHIPHSI».

Jucceprauust Ilese 1lbo  Aywnra npejcTaBiser  coOOH  HaydHO-
KBAJIM(PHUKALMOHHYIO paldoTy, B KOTOPOH M3JI0)KE€HBl HAy4YHO OOOCHOBAaHHBIE
TEXHOJIOTUUECKHE DPEIICHHs 3aJayd COPOLIMOHHOIO M3BJICYEHHUS CKaHAUS U3 CEpPHO- U
a30THOKUCIIBIX PAcTBOPOB ¢ HCHOJb30BaHMeM wuMmiperHaroB u TOKCoB Ha ocHOBe
CBEPXCILUTOIO IOJUCTUPOJIA 1% aKTUBHPOBAHHBIX yIiIeH, coj/iepKalux
(Gocopoprannyeckre KHCIOTBI, HEUTpabHble (OCHOPOPIaHUUECKUE COCJUHEHUS, a
TaloKe UX cMecu. Peannzanust 5TUX UCCIIEIOBAHUN U pa3pabOTOK BHECET 3HAYUTEIbHBIN
BKJIaJl B DJKOHOMMYECKOE pa3BUTHE U HKOJIOTMUYECKYIO0 O€3011aCHOCTh TI'OPHOPYAHOU
IpoMBbILUIEHHOCTH Poccuiickoi @enepauuu.

[lo axTyajqbHOCTHM, HOBHU3HE, IIPAKTUYECKOH 3HAYUMOCTH  JUCCepTalus

cooTBeTCcTBYeT TpeOoBaHUAM «lloJIOKEHUS O TMPUCYKICHUU YUEHBIX CTEIEHEN»,




yrBepkaeHHoro Ilocranomienuem IlpaBurtenncrtBa Poccuiickoit ®enepanuun ot 24
ceHrsiops 2013 roga Ne 842 (¢ M3MEHEHHMSIMM W JONOJHEHUSMHU), HPEIBIBISIEMBIM K
JUCCepTalmaM Ha COMCKAHUE YYEHOW CTENEeHM KaH/MjaTa HaykK, a ee aBTop, llese Ilno
AyHr, 3aCIy)KUBAET NPUCYKACHUS €My YUEHOW CTEIIEHHM KaH/Ju/JaTa TEXHUYECKUX HayK
no cnenuanbHocTy 05.17.02 — TexHONOrust pejlkux, paccesHHBIX U PaJTMOAKTUBHBIX
9JIEMEHTOB.

O¢uiraabHbIA ONITOHEHT,

HayvaJbHUK JIaDOpaTOpUH
I'MJIPOMETAILITYPIrU4E€CKUX TEXHOIOT UM

AO «BHUITMnpoMTeXHOIOT U,

KaHI1/1aT TEXHUYECKUX HayK

crienraabHOCTh 05.17.02 — TEXHOJIOTUS PEAKUX,

pacCesHHBIX U paJIMOAKTUBHBIX DJIEMEHTOB ‘ A.A. ConioBbeB

Jara: 06.05.19

JIngnyio noanuck CojoBbeBa AjeKkces Aj

YA0CTOBEPSIO
VYuensiit cekperapp AO « BHUITHMnpomTex

JIOKTOP Ie0I0r0-MHUHEPAIOrMYECKUX HaYK \ E.H. Kamnesn

aio ceoe cocnacue na o6pabomiy nepcoHanbHbIX OAHHBIX, BKIIOYEHHBIX 8 OOKYMEHMbL,
cesA3anHbLE ¢ PaDOMOLU OUCCEPMAYUOHHO20 CO8eMA.

Conosves Anexceu Anexcanoposuy

Hauanvnuk nadopamopuu 2u0pomemaniypeudeckux mexnonio2uii Akyuonepnozo obujecmea
«Beoywuil npoeKmHO-U3blCKAmMenbCKUll U HAYYHO-UCCAeO08AMENbCKUL UHCIUNTYM
npomoiutieHnou mexuono2uuy (AO « BHHITHnpommexnonocuu») 115409, Poccus, e. Mocksa,
Kawupcroe wocce, oom 33. Ten. +7(495)544-11-22, E-mail: Solovev. A.A.(@vnipipl.ru
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