
3AKJIIOTIEHIIE ru,IC CEPTAIII4OHHOIO C OBETA [, 212.299. 0 8,

co3AArrHoro HA EA3E @EAEPAJIbHOTO TOCyAAPCTBEHHOTO
EIOAXETHOTOOEPA3OBATEJTbHOTOyTTPEIItAnIJIf,fl BbICIIIEIO

OBPA3 OBAHIIfl (3AFAfr KAJIb CKI4fr I O CYNAPC TBEHHbIfr
ITHI4BEP CIITE T> MI4HI4CTEP CTBA HAYKI4 II BbIC IIIET O

oEpA3OBAr{rrfl poccr4fr cKofr oEAEPAWV, IIO AI4CCEPTAIII,TII
HA COIICKAHI4E TTqiiHOfr CTUIEHI4,IOKTOPA HAYK

arrecrarll4oHHoe 4eno Jllb

perxeHue Ar{cceprallkToHHoro coBera or 07 ceHrx6px 2022 r. Jt 24

O rrpr4cy)KAe:nuu Paruaxnuny Koncranrrrny KoncranrlrHoBlrqy,
rpaxAaHrrHy P@, yvdnofi crerreHkl .{oKTopa rexHklqecKlx HayK.

,{zccepraqur <HayrHoe o6ocHoBaHr.re u pazpa6orKa KoHrIenrII{}I yrpaBneul4rl

fopHonpoMbrrxJreHHbrMlr oTXoAaMu Ha ocHoBe paq?IoH€lJrbH-ofo lI KOMTIJIeKcHOTO

LrcnoJrb3oBaHvrfl, rleoJrlrrcoAepxarqvx nopo.{ Bocroqnoro 3a6aitxanss>> rro

crerlr4€rJrbHocrLr 25.00.13 - O6oraqeHr4e [oJre3Hbrx krcKorraeMux (rexuuqecKlre

nayru) rpr4H.rra K 3arr{Lrre 25 vras,2022 r. (upororon J\b 18), gzccepraIII4oHHbIM

coBeroM E 212.299.08, co3AaHHbrM na 6ase (De4epanrHoro rocyAapcrBeHHoro

6ro,qxernoro o6pasonareJrbHoro yqpex{AeHLTr Bblclrrero o6pasonanut

<<3a6afiranrcrufi rocyAapctnennufi yHLIBepcurer)) (OfEOy BO <3a6fY>)
MunucrepcrBa HayKu r4 Bbrcruero o6pa:oBaHr4s. Poccuficrcofi @e4epar\vrn,672039,

r. r{ura, yn. Anercan4po-3aBoAcK€ur, 30, npmas l\& 363lnrc or <<19>> Mapra 2020 r.

Coucrarelr, PaslaaxgzH Koncrantnn Koncrantl{HoBplq, 16.05.1978 roAa

po)KAeHr,rrr.

B 2001 r. corrcKareJrb oKoHlrlrJr c orJrkrr{xeM rlzruncrufi rocyAapcrneHnrrfi

TexHuqecrnfi yHunepcrrrer rro HarrpaBJreHlrro <fopnoe AeJIo> u rIoJrf{uJI crerleHb

Marr{crpa rexHr4Klr vr rexHoJroruu. B 2002 r. oKoHTITIJI Ilnrzncrufi

rocyAapcrsenurrfi rexnzqecxnfi yHkrBepcurer Lr ronyqufl rna-nnQnraquro

MeHeAXep [o cleqzaJrbHocTr.r <focy4apcTBeHHoe v MyHrrrluiltulbHoe ylrpaBneHve).

B 2004 r. oKor{rrr.rJr 3a6aiarcattscrcuit, rocyAapctseHHrrfi fleAarorv.{ecKzfi

yHr{BepcnTeT rirM. H.f. gepuurueBcKofo r{ Ilonrrur raarusr4Kallnrc rcpLIcT rIO

cueqnaJrbHocrlr <<IOpucnpyAeHIIr,Is).

,{ucceprarlrlro Ha cor4cKaHr4e yrduofi creneHr{ KaHALrAara rexHI{rIecKI{x HayK

Ha reMy: <<llosbr[reHr,re KaqecrBa rleoJrr{TcoAepxalrlero cblpb.a Ha ocHoBe

rrprrMeHeHvrfl. MarHvrrosJreKTp[qecKurx u ynbrpa3ByKoBblx sosAeficrsafi>) 3aITILITLIJI B

2005 roAy B Ar4cceprarllroHuoM coBere, co3AaHHoM Ha 6ase tlurzHcroro

rocyAapcTBeHHoro yHl{Bepcvrera.



B nepzog c 2009 no 20t2 r. rpoxoAran o6yreHlre B AoKropaHType OfEOy BO

<3a6fV> ro oqnofi Soprvre o6yrenzx Ha ra$e4pe o6oraulenus roJIe3HbIX

LrcKorraeMbrx r4 BroplrqHoro cbrpbr rro crequarrbHocrLr 25.00.13 - O6orauleHlle

rroire3Hbrx LrcKorraeMrrx (rexnuqecKr.re nayrcu). Pa6orar Ha ra$e4pe <O6orarrleHue

rroJre3Hbrx r{cKorraeMbrx u BTopuqHoro cbrpb.f,> c 2001 to 2017 rr., npofiA.rr nyrb or
accucreHra Ao 3aBeAyrorlero ra$e4pofi. C 2017 roAa 3aHr{Maer AoJrxmocrb

3aBeAyroqero 9nrraHcKuM SrarNanorrr IrlHcruryra ropHoro AeJra rzu. H.A. rlusarara

Cra6npcroro orAenenLrn Pocczficrofi arcaAeuvrvHayK (I{fA CO PAH).

'{ucceprarlus 
BbrrroJrHeHa B @e4epamnonr rocyAapcrBeHHoM 6roAxernou

o6pa^:onareJrbHoM frpexAeHlrv Bbrc[rero o6pasonanzx <3a6afircamcrprfi

rocyAapcrnennufi yHlrBepcrrer> ((DfFOy BO "3a6fV").
Hayrnrrfi KoHcynbranr XamKoBa AtucaHzr<onaenna, AoKTop rexHLrrrecKLIX

HayK, npo$eccop, rpopeKrop ro nayunofi r,r r4HHoBarluonnofi pa6ore @fFOy BO
<<3a6afiranrcrnfi rocyAapcrseHHnfi yHlrBepcvrer> ((DfBOy BO "3a6fY"), .. Wra.

OQuquanbHbre onnoHeHTbr :

1. Moposoe Banepufi BarenrluroBlrq, AoKTop rexHkrqecKrrx HayK,

npo$eccop, npo$eccop ra$e4pu o6utefi rr HeopraHu.recrcofi xvrvrvrv OfAOy BO
<Haqnonanurrfi r{ccneAoBareJrbcKr4fi rexnororuqecKr.rfi ynznepcr.rrer "NfulCuC">>

(HI4TY <MZCUC)), r. Mocrsa.
2. Korona Omra EopuconHa, AoKTop reoJroro-MlrHep€urorrrqecKux HayK,

:ane4yrorqNfi na6oparopuefi. rexHoJrorr{r{ Mr{HeparrbHoro cbrpbr LIawuryra
reoJlorlru uMeHri aKaAeMlrKa H. lI. IOumuna Koun HafrHoro rIeHTpa Vpa-nrcroro
orAerleHpln Poccuficxoft araAeuprn HayK (Iil OmI Korraz I{II YpO PAID, r.
Crrrrrrnxap.

3. foprona Onua Enrenrenua, AoKTop rexHnqecKrrrx HayK, AorIeHT,

upoQeccop xa$eapbr reoJrorvvr, MapKruefi4epcxoro AeJra u o6oraru e:avrfl. rroJre3Hbrx

LIcKorIaeMbIX OfEOy BO <<Manrzroropcrzfi rocyAapcrneHurrfi rexuuqecxufi
yHrlBepcvrer nM. f .I4. Hocona>>, r. MarnuroropcK

Aa-JrLr rro Jrox{r4TeJrbHbre oT3 brBbr Ha Ar4 c c epTarl uro.

Be.4yrqax opraHprcarlr4r @e4epanruoe rocyAapcrBeHHoe 6roAxernoe

o6pa:onareJrbHoe frpexAeHr4e Bbrcuero o6pasoBanprs, <I4pryrcruit sa\uosalrHrrfi
uccneAoBarenlcKzfi rexnuqecxufi yHlrBepckrrer>) (OfFOy BO (I4PHI4Ty)), r.
I4pryrcr B cBoeM noJroxprreJrbHoM or3brBe, yrBepxAeHHbrM r{crroJrHrroq}rM

o6ssaHHocru Perropa (DfBOy BO (tr{PHI4Ty) Cuupuonnu Bra4zrvrupou
Bra4uIraupoBr4rreM, rroAnrlcaHHbrM AoKTopoM TexnlrqecKr4x HayK, upoSeccopoM,

3aBeAyrcIqI,IM raQegpofi <<O6orarqeHr.re rroJre3Hbrx lrcKonaeMbrx n oxpaHa

oKpyxaroqefi cpe4br UMeHH C.E. JIeoHoBa)) (Df6oy BO d{PHI4TV> @eaoroBbrM

KoncranrzHoM BaAuMoeuqeM, yK€l3aJra, qro Ar.rccepraqr{oHuaxpadora Pa3N,raxHu*a



KoncraHrrana KoncraHTuHoBvrqa Ha reMy: <Hayunoe o6ocnoBaHue u pazpaiorKa

KoHrlelqur{ ylpaBJreHprq ropHonpoMbIIIrJIeHHbIMLI OTXOAaMLI HA OCHOBe

paqLroH€urbHofo vr KoMrrJreKcHoro llcnoJlb3oBalJvIfl. IIeOJILITCOAep]KaIIII4X IIOpOA

Bocroqnoro 3a6afixalrx>>, [peAcraBJIeHHat Ha concKaHlIe yv€ttofi creneHLl

AoKTopa rexHllqecKlrx HayK, coorBercrByer nayrnoft cneqlluulbHocrrl

<<O6oraqeHlre [oJre3Hbrx LrcKorraeMbrx). ,{Hccepraqux flBnrflercfl, 3aKoHqeHHofi

HafrHo-Knalu$uraqraonnofi pa6orofi, B roropofi Ha ocHoBaHvru BbInoJIHeHHbIX

aBTopoM trccJreAoBartuit rr3JloxteHbr HoBbIe HayrrHo o6ocHonaHHble rexHktqecKlle 14

TexHoJrorvrrecKLre peureHr4r, BHeApeHue Koropblx BHocI{T 3Harll4Telrnrrfi BKJIaA B

pa3Brrrlre HeAporroJrb3oBaur{.g u ropHbrx HayK, B qacrHocru o6oraureHug. noiIe3HbIX

r.rcKonaeMblx B Poccnficroft @e4ep alqJi.u.

,{nccepraqus, o1ta4aer HafrHofi nosusHofi rE [paKrl4qecroft 3HaqplMocrblo ]I

orBerraer rpe6onannf,M K Ar,rcceprarlvtflM Ha coI4cKaHLIe yr€nofi crerreHll AoKTopa

TexHr{qecKrax HayK B coorBercrBvrr4 c n. 9 <<IloroxeHltf, o rloptAKe rlpucyx(Aenvrfl.

yr€nux crenenefi)>, yrBepxAeHHoro rrocraHoBJreHueM llpan4relbcrBa Pocczficrofi
(De4epaquu Ng 842 or 24.09.2013. Anrop Aucceprarluosnofi pa6orrr, PaguaxHns

KoHcranrr,rn KoncranuuoBllr, 3acnylKlrBaer rrpucyxtAeHtrs. yt€ttofi crerleHl{

AoKropa rexHnrrecKkrx HayK no Hafrnofi cueqnulJlbHocrll 25.00.13 - O6oraIrIeHLTe

noJre3Hbrx 
'rcKonaeMbrx 

3a HafrHo o6ocuosaHHble rexnnqecKl4e u

TeXHOJIOTI4qeCKLIe peLUeHLIt nO paIIkIOH€uIbHoMy LI KOMIIJIeKCHOMy LICnOJIb3OBaH'LIIO

qeonl{TcoAep)Kalqux nqpoA, 6asupytoqvecfl Ha Haun}qmnx AocryrIHbIX

TexHoJrorvrx ux o6orarqenux, nepepa6orKrr rr rr,ro4u$urar\vpr, AIrfl yilpaBlrenkrs.

fopHonpoMbIIIIJIeHHbIMLr OTXOAaMLT, BHeApeHLIe KOTOpbIX BHOCLIT 3Haql4TeJlrnrrfr

BKJIaA B pa3B[TLIe cTpaHbI.

,{uccepraqna, anrope$epar v or3hlB paccMorpeHbl u o4o6peurr Ha

3acelaHpru ra$e4prr <<O6orarrleHne rroJre3Hbrx LrcKonaeMbrx rl oxpaHa orpyxatoqefi
cpeAbr uMeHV C.E. Jleonosa) (De4epamHoro rocyAapcrBeHHoro 6roAxerHoro

o6pa:onareJrbuoro yqpe)KAeHl{f, Bblcruero

HarllroHurrrrnrrfi LrccneAoBarelrcrufi rexHz.{ecrllil
or 23 uroH.f, 2022 r.

oopa3oBaHr{l[ <I4pryrcruft
yHrlBepclrrer), rrporoKoJl J\b 11

Coucrarenr uMeer 93 orry6mtrcoBaHHble HafrHble pa6orrr ro reMe

AucceprarJr4vr, B roM qr..rcre 2 uonorpaSuu, 16 crarefi B )Kyputr;Iax, BXoAtIqTIX B

repeqeHb BAK Mzno6pnayKvr Poccura, 11 crarefi vs repeqHfl )KypH€uIoB

MexAyHapoAubrx peSeparuBHbrx 6a: AaHnbIX 14 cl4creM IIkITI{poBaHzx Scopus u

Web of Science, 6 narenros P(D ua zso6pereurrrr, Koropble, corJlacHo lloloxenuro
BAK o npucyxt4enrrpr yr€Hrrx crenenefi, rpLrpaBHeHbI K perlemupyeMblM

us4aHraxu. B orry6mlroBaHHbrx pa6orax orpaxeHbl Bce ocHoBHbIe noJloxteHl{s

Ar..rccepTarluu.



B ony6nr.rKoBaHHbrx pa6orax rpeAcraBJreHbr pe3yJrbrarbr flccJreAoBarruit B

o6lacru o6orarqenr4rr, nepepa6omu u rr,ro4uSvrKar\vrkr qeoJrr4TcoAepxarrlr4x rropoA,
?HaTIHO OOOCHOBaHbI TeXHLIrIeCKpre U TeXHOJIO|LIqeCKUe peIUeHLIt IIO UX

paqploH€lJrbHoMy n KoMrrJreKcHoMy r4crroJrb3oBaHuro, a TaKxe npr{MeHeHrrro B

TexHoiloruflx yfipaBJreHrrf, ropHonpoMbrl[IleHHhrMlr oTXoAaMu.

B 4nccep r a\ur4 orcyrcrByror HeAocroBepHbre cBe,{eHlrr o 6 orry6nr{KoBaHHbrx

coucKarerevr yreuofi creueHu pa6orax.

flau6o.nee 3HarrrrreJrbHbre pa6orsr :

1. Pasnaaxuuno K. K. Paspa6orra v o6ocnonanue cxeM uepepa6orrn
IIeOJII4TCO.qepX{arqerO Cblpb,I Ha OCHOBe rrpuMeHeHr{s HaUpaBneHHbIX Vr

ynbrpa3ByKoBbrx nosAeficrsuir I K. K. PaslaaxHlrn ll lopnufi nHSopMarIr4oHHo-

aHaJrurvtlecrzfi 6ronlerenr. - 2007. - Brru. 4. - C. 437446.
2. Xamosa, A. H. flepcnexrznrr ucrronb3oBamr4fl. rrao4zfrzqupoBaHHbrx

qeonr.rrcoAepx(arrlkrx ropoA ocHoBHbrx Mecropo)Klterrnit 3a6afiralrs I A. H.
XarrKosa, K. K. Pagvraxnun ll Becrnzr r{uruncroro rocyAapcrBeHHoro

yHr{Bepcr{rera. -2011. - J\b 3. - C. Ll9-124.
3. Xarrrona, A. H. BnI.txHlre Bo3Aeficrsvs ycKopeHHbrMlr gJreKTpoHaMr{ Ha

IleoJlllrcoAepxarqr(e ropoAbl Bocro.rHoro 3a6afiKiurbr / A. H. Xarrrona, B. V.
Pocronqen, K. K. Pasuaxnuno B. H. ElaemsHos ll @uguro-rexHr{qecK}re

upo6neun paspa6orKr{ rroJre3Hbrx rrcKorraeMbrx. - 2013. - J\b 6. - C. 167-174.
4. Milyutin, V. V. \atural Zeolites of Eastern Transbaikalia in Technologies

for Mining Enterprises Wastewater Treatment I V . V Milyutin, K. K. Razmakhnin,
A. N. Khatkova" N. A. Nekrasova ll Journal of Environmental Research.

Engineering and Management.2020. - Vol. 76, No. 3. - P. 62-70.
5. PasDIaxHrrH, K. K. O6ocnosanure u pazpa6orKa rexHoJrorzfi o6orarqenvs,

ruo4n$nKallLru qeonurcoAepxarqux nopoA Bocro.rHoro 3a6afixanrr
Pa.:uaxuus ll <<@rasuKo-TexHr.rqecKlre upo6lervru

I4cKonaeMbrx>. -202I. - Ilb 3. - C. 148-157.
pa3paooTKr{

6. lllynaunona, JI. B. Crpareruu parlr4oH€rJrbHoro n KoMrrJreKcHoro

ucrloJlb3oBaHufl, MrrHep€IJrbHoro cbrpbr Ha ocHoBe HaLrJrrrrur4x .qocTynHbrx

TexHoJIorLIfi z oqeuKz )nlr3HeHHoro rIuKJIa orxoAoB ropHoro npolr3BoAcrsa I JI. B.
Illyrranrona, A. H. Xarrrona, K. K. PaluaxnnH, B. f. 9epracon ll Becrsurc
3a6afirarbcKoro rocyAapcrBeHHoro yHrrBepckrrera. - 202I. - T. 27, Nt 4. - C. 32-
44.

7. Xatmona, A.H. O6oraqeHve u uogn$zrawrr csoficre qeonrirrcoAepx(arrlr4x

rlopoA c IIeJIbIo pacruupenus o1r'acreft kTX rrpaKTr.rqecKoro rrplrMeHeHus, I A. H.
Xarrxosa, K. K. PasMaxHnn, JI. B. Illyrr,ruJroBa, B. f. rleprcacon,I4.E. Pasr\,raxHlrHa

/K.K.
IIOJIE3HbIX



// fopnufi unQopMarluoHHo-aH€urlrrz.recrufi 6ronnerenr, 202I; (31).- C. 153*
163.

8. Xarrrcosa, A. H. Oqenra Bo3Mo)KHocrLr rovrunercnofi nepepa6orru
IleonllTcoAepx(arqero cbrpb.rr I A. H. Xamrona, K. K. PasvraxHnr ll Pa:ne.{ra z
oxpaHa neAp. -2014. * J\b 6. - C. 4849.

9. Xamona, A. H. I-leonzrcoAepx(arque ropoAu BocrorrHoro 3a1aftrcatss,:

HoBbIe rexHoJrorr{u uepepa6orKlr I A. H. Xarrxosa, K. K. PastuaxHua ll Becrszr
I4ncruryra reonornrE Kouu HafrHoro rleHrpa VpO PAH. -2016. - Ns 1. - C. 30-

Ha 4ucceprarlkrro u anrope$epar rrocryrrnJrpr or3hrBbr:

1. Co"uoxenKnH II€rp MuxafinoBrrq, A-p rexH. HayK, upoSeccop, rnannrrfi
Hayrnufi corpyAHl,Ix @|FYH Llucruryr npo6nerra KoMrrJreKcHoro ocBoeHur HeAp

LIM. aKaAeMlIKa H.B. Memunxosa PAH (I'IIIKOH PAH), 3acJryx{eHnrrfi 4e.melr
HayKI4 P@, ara4eMlrK HarllroH€rJnHofi aKaAeMLrr{ TagxurcHcraHa, r. Mocrsa.
3aMeuauun:

1. Ha pzcynre 10 Lr plrcyHKe 15 rroKa3aHbr rr,recc6ayspoBcKr{e cneKTpbr

qeoJllitrcoAep)Kalrlefi nopo4u (IICD, I4cxoAHbIe 14 rrpeABaprrrenrHo o6pa6oraHHbre

M3MI4, a raKxe rrocJre o6xzra pflAa Mecropox4Le:auit.

Coucrcarem He cMor I,IHTepnperr.rpoBarb c[eKTpbr c no3r4rllrr4

rvrecc6ayeponcrofi cneKrpocKonl4z (eQ$erra Mecc6ayopa). Zsuepxx 3aBrrct4Mocrb

LIHTeHcIlBHocrIr rrpoureArrrero qepe3 rrorJrorrlTerrb vrrwr pacce.fiHHoro (usnyrenur) or
cKopocTLI noJlrraeM nrecc6ayeponcrufi cneKTp, xapaKTepr{crkrKa Koroporo flBrrflercs.

rloJloxeHue tlur^uit B IxKaJIe cKopocrkl, I,fx qlIcJIo, orHocllTeJlbnat lIHTeHcpIBHocrb,

Qoprvra r{ nJrorrlaAb.

Ecrz c[]IH flWa I>112, 9To B3al{tiaoAeficrsue rpuBoAr4T K pacqeflneHrrro

f,AepHoro oHeprerl{qecKoro ypoBHr Ha rroAypoBHLr, u n uecc6ayopoBcKoM cneKTpe

Bo3HI{KaIor HecKoJIbKo JII{HI{fi pesoHancHoro florJrorqeHu-s. 3ro xapaKTepHo Ann

UCn Tarau-fo3aropcKoro MecropoxAeHlur.

2. Anrop pa6orrr orMeqaer, sro nos4eficrnue M3MZ na I{C|I rpuBoAnr K
oopa3oBaHl{Io crlcreM Tperrlr4H r.r M[KpoTperq]rH no fpaHuqe cpacTaHLrr qeoJrr4ToBbrx

14 uopo4oo6pa3yroqnx MLIHep€uIoB, o6ycnannlrBaroutrvx Lr 4anurefiruyro
s Q Q emnnnyro Ae3r,rHrelparlzro z o6orarrleHlr e.

r{eu ouuqaerct cl{creMa rperqrrH or Mr,rKporperrlr4H 14 ux orAeJrbH€ur poJrb

npr [poqecce,{e3r.rHTelparlr4r.r u o6oraul e:F{us?

3. Anrop parpa6oran rexHoJrorLTro peKyJrbrlrBarlnu xBocroxpannJrurr\a vr

3axopoHeHllf ToKcr4qHbrx lr paAr{oaKTr4BHbrx oTXoAoB, no3Bonrrorrlkre cyqecTBeHHo

yMeHbIrII{Tb rrbrJleHl4e rexHoreHHbrx oopzBoBaHI{I{ vr I4cKrroqnrb Bo3Mo}KHocTI{

aa
JJ.

MLIlpaqlII4 TOKCI{IIHbIX Lr paAVIOaKTT4BHbIX KOMnOHeHTOB B UOrrBy, rroA3eMHhre BOAbI



v arMoc$epy 3a cqer rpr.rMeHeHur IICil.
O4naro, aBTop He rrpeAJroxfl,In cnoco6 4anurefiurero r{crroirb3oBalaLrA

rlpeAenbHoro HachrrrleHHoro qcn ToKcr/rrHhrMrr Lr paALroaKTLrBHbrMlr

KOMIIOHEHTAMII.

4.Aarop [pe4no)Krln pe3ynbrarbl pe€rnlr3arlzz Konqerqnn yupaBJreHr.Irl

TOpHOIIpOMbITJI€HHbIMITI OTXOAaMI4 Ha OCHOB€ paI{IaOH€UIbHOfO LI KOMIJIOKCHOIO

LIcnoJIb3oBaHVfl, tICil Bocroqnoro 3a6afircanss, B BkrAe pLrcyHKa 24, Koropblfi
nonurpaQzqecKrr cJrox{eH, rroApo6Hbrfi, ruemofo MacTTrra6a, cloxHoro Ar.f, rrreHrrt

14 aEaIrvr3 a, IIp eB aJrlrpyroT I MnupLIrI e c Kz e 3 aBu c LrM o cTLr.

2. Moposon IOpufi IlerpoBuq, A-p rexH. HayK, upo$eccop, npo$eccop
raQe4pu <<O6orauleHlre rroJre3Hbrx trcKorraeMbrx) OfEOy BO <<Ypalrcrufi
rocyAapctnennnft ropHnfi yHrrBepcr.rrer) ((DfEOy BO (yffy>),
r. Erarepun6ypr.
3aueqauufl:

1. Tpe6yer rro.rrcHeHLTr{, KaKlrla o6pasoM yBenuueHrre Ar4aMerpa oKoH rleonr4Ta

Ao 0,6 - 0,75 MM o6ecne.Iznaet BblcoKyro uz6wpare.rrbHyro a4cop6quoHHyrc)

cnoco6nocrb K rle3r4rc), crpoHrlr4ro, Mbrrrrb.f,Ky, Topr{ro u HeSrenpoAyKTaM.

2. B pa6ore orcyrcrByer AoKur3areJrbcrBo eS$exuErHocrlr ucnoJrb3oBanufl

IIeoJII{ToB [pI4 o6pa6orre rloBepxHocrLI xBocroB B xBocroxpaHr.rJrlrrle no
cpaBHeHLIIO C Apyr[Mr4 HarroJrHprTer.f, MLr rurApocycneH3r{[ C [Onr4MepaMr{.

3. Iaga.neeBa la.nuna I4nanonna, A-p rexH. HayK, 3aBeAyroqufi orAenou
pyAonoAforoBKr.r r4 crlerlr{€rJrbHbrx MeroAoB prccneAoBa[Lrs, AO <YpanMexaHo6p),

r. ErarepraH6ypr.

3aaeuauufl:

1. B 6roK cxeMe, pr4cyHoK 1 arropeSepara, n 6tor 1 peroueHAyercr B

roJIoBe aHaJrr4Tr4qecKoro r{ Ha) {Ho-r{ccneAoBareJrbcKoro 6lora Ao6asurb nyHKT rro

pa:pa6ome rexHl4qecKoro 3a1antrfl. Ha co3AaHr{e anbrepHarr4BHbrx rexnolorufi
HAT (crp. 13 anropeQepara).

2. Ta6nuqa 1 ne uu$oprr,rarvtBHa, TaK KaK B nefi [prrBeAeHbr cJr]rrrrKoM

uLIpoKkIe rlpeAeJrbr coAepx(aHzft ocnonHbrx MkrHepaJroB 14 vrx $usuuecrzx csoficrs

Ant per[oHa B IIenoM. CreAona-uo 6u npr{Becr}r gTrl AaHHbre AJrr HecKonbKr4x

KoHlqperHbrx xapaKTepHbrx Mecropoxgeunft., [peAcraBnflrcrr{nx B rIeJroM Kaprr4Hy

perr,roHa (crp. 17 anropeQepara).

3. Karofi BI{A 3JleKTpocraru.recKofi cerapaq[rir raccneAoBaJrcfl (crp. 26

anropeQepna)?

4. Kougparren Ceprefi AnerccaHApoBnq, A-p rexH. HayK, ruannrrfi
<<I4Hcrzryr ropHoro AeJra uM. H.A. r{unararanayruufi corpyAHrrK O|EYH

Cn6zpcrcoro orAeJr emus. Poccufi crofi ara.{eurrr{ HayI<>>, r. Honoc u6upcrc.



3aMeraauun:

MOrqHbrMlI SneKTpoMarHuTHbIMlI

TperquH kr MLrKpoTpeIqI{H

uMrrynbcaMll Ip]IBoALIT K o6pasonan[ro cI4creM

no rpaHI4IIaM apacTaH.Illfl. IIe0JIHTOBbIX U

1. Anrop, yrBepx{Aa.fi, rrro no:4efrcrnze Ha IleonllTcoAepxalql{e rropoAbl

uopo4oo6pa3yroqux MLrHepaJroB, He rrotcH.aer, B qeM [pLIHII]I[uuLIIbHoe orJILIque

Mex(Ay srkrMkr 4e$exrarvru lr KaKoBa r/tx poJlb npLI Ae3IdHTerpaIIVlt u o6oraIrIeHLII4.

2. Ha pucyHKe 18 anrope$epara [peAcraBneHbl €IJIbrepHarI4BHbIe BapuaHrbl

rexnonorufi pyAonoAroroBKLr v o6oralqenzr qeonllTcoAepxcalqux lopoA

Bocro.rHoro 3a6afircaxrs., BKrroqarollkre o6xur MLIHepaJIbHoro cblplt B AByx

Alrana3oHax reMueparyp. Anrop He rrpl{Bo4ur znQopMaIII{Io, xapaKrepul3yroqylo

parlkT oH€lJrbHocrb rrpr4MeHeHl{.fl AaHHbrX TeXHOJIOTI{qeCKLIX [apaMerpoB

repMr{qecrofi o6pa6orKl{.

5. Marcapon {rvrnrpuft BnrcropoBrrq, A-p rexH. HayK, AI,IpeKTop l4Ycruryta
npo6nerr,r [poMbrrrrnenuofi 3KoJrorr4r{ Cenepa - o6oco6neHHoro [oApa3AelreHvrs,

ofEyH or4rl
r. AnarHrrr.
3alvteqauun:

<<Konrcrzfi uayrrruft IIeHrp PAH) (I4IIIDC KI{II PAH),

1. Ha cxeMe rexHoJrorzft py4ouoAroroBKuvt oioraqeHllt UCil (pzcynorc 18,

c.27) reMneparypa o6xura rpeAcraBJreHo ABa quana3oHa reMrleparyp o6xura. C

qeM 9TO CS-flSaHO?

2. He nplrBeAeHbr eAvrHvrrlbr rr3MepeHlrr Ao3br o6nyreuux Ha pI{cyHKe 18

(c.27)?

3. IrlsNaeHe:c{nfl. oHeprnkl lu66ca AG npu nporeKaHLIlI peaKllnfi pasnox{eHllrl

rleoJrvra rr MLrKpoK lrvrna rronoxrureJrbHbl (c. 29). Ilpoqeccu rporeKarr ne rraoryr?

4. llo orHorrreHr4ro K KaKrrM rroHaM LrJpr coeALrHeHHtM s ra6nuqe 5 (c. 30)

rrplrBeAeHa a4cop6quoHHa.rr cnoco6nocru nplapoAHbIX IIeo.TILIToB Bocroqnoro

3a6afircatbfl Ao I{ nocJle KLIcJIorHofi o6pa6orxu?

5. MeponpuflTkrfi. rro peKyJrbrr{Bar\vv (xoncepnaguu) xBocroxpanvrlwrry

BKrroqaer orreparlurc o6pa6orrvr r4x rroBepxHocrl{ cMecrro I{C[I c noAofi (c. 3$.
Karofi pacxoA ruApocMe cu Ha eAuHI..Iqy nloulaAu?

6. IIurcuH AH4pefi Ioprenuv, A-p rexH. HayK, npoQeccop, npoQeccop

raQe4pu rexnonorufr vr rrpeArrprrHl4MareJlbcrBa fleAarorzqecKoro LIHcrtITyra

rocyAapcrBeHHoro yHkIBepcl4rera (@fEOy BO I4pfY),(D|EOY BO I4pryrcKoro
r. Irlpryrcr.
3aMeraauun:

1. B nsroM rroJroxeHvrvr nayruofi HoBrr3Hbr (c.6) He coBceM BepHo qepe3

3anrTyro HerrocpeAcTBeHHo cBs3brBaTb (TeopeTuqecKl4 o6ocHonaHHyro...

Bo3Mo)KHocrb 3aKpenJreHr4r nbrnrull{x tloBepxHocrefi xBocroxpanrrnvrr\>>,



o6pa6oransrrx IIAA-|C (c. 35) c (reoperlrqecKr.r o6ocronaHnofi>> Bo3MoxHocrbro

orIucrKI,I croqHbrx n o6opourbrx BoA or (paAr.roHyKJrraAon z ue$re[poAyKToB) c

IIpLIMeHeHneu L{C|I.
2. Vls rpr.rHrluruamnofi rexHoJrorn.recKr.rfi cxeMbr uepepa6omu I{C[I (c. 28)

He tcHo, KaKr4e Sparquu IlCn nocJre sneKrpoMarnurnofi ceraparlzr{ nocryraror Ha

sneKTpocTaTr4qecKyro celapaqnro Lr KaKor{ Knacc KpyrrHocTkr LrMeeT rroJrr{aeMat
rlpoBoplqax Qpar<qr{.f, - (qeonnrosrrfi rpoAyKr). BeAr LrMeHHo ee rpeAnaraercs.
kr crroJrb3oBaTb AJr.n ( aAcopo uur oHHbrx [poqe c coB ) oqHcTKLr.

3. Heruro, 3aqeM ((Har4MeHee Kr{cnoroycrofi.runrrfi rua6agur>> (c. 30)
roABepraru 10- 20 % KLrcJrorHoft o6pa6orKe c Szrcaqraefi sHa.{urenrnoft norepu
ero a4cop6qzoHHbrx csoftcre (ra6r. 5 c. 30). Ho, reM He MeHee, aBropoM

npeAnaraercr gTor uta6asur locJre o6pa6orrz c 3arBJreHHbrMLr prBMepaMH

BXo.{HrIX oKoH 0,6-0,7 HM (ra6r. 7 c. 32) vcrroJrb3oBarb Arrfl cop6qzonnoft
oquctKl,I?!

4. B asropeQepare, K co)K€ureHI4K), He rrpeAcraBneHbr-cBeAeHLrr o xorr 6br

npeAlonaraeMoM Qusuro-xuMuqecKoM MexaHLr3Me (uexanr,rsrvrax) B3arrMoAe itcrenfl,
rloBepxHocrlr rleonkrroBbrx MLrHepaJron (c ompbrBruLrMlrct

0,75 HM (BXoAHbrMLr oKHaMr4> (ra6n. 7 c. 32)
HLrx Ao pasnaepon 0,6-

-aAcopoupoBaHHbrMr4

B

c

KoMrroHeHTaMr4, 6yl" ro qeszfi, crpoHrluit, ropwfi, uuumm, ueQrelpoAyKThr pr

AI,IOKCT4A Cepbr.

7. Tycyu6aen Hecun6afi Kyan4urcoBrrq, .q'p rexH. HayK, qJr.- Kop.

Ka:HAEH, 3aBeAyloqufi na6oparopuefi, o6orarqenzs vr {noropeareHroB HAO
<<KagaxcrrEfi HaquoHamnrrfi r{ccJreAoBareJrbcKLtfi rexnpr.recrprfi yHlrBepc[Ter uM.

K.n. Carnaena>>, AO <?Incruryr MeraJlnypn4r{ Lr o6orarqenzx>>, Pecny6ruxa
KasaxcraH, r. Alruaru
3aueuauun:

1. Anrop pa6oru cqrlTaer, qro nau6olee nepcneKTuBHbrMkr MeroAaMr4

HarIpaBJIeHHoro rroBbrrrreHLr.n KoHTpacrHocrLr pa3AenLrreJrbHbrx csoficrs
IIeoJILIToBrIX v uopo4oo6pa3yroqux MHHepaJroB flBJrrrorc.f, cneAyroqve BLrAbr

Qu:z.recrnx nos4eficrnzfi: aKycruqecKlre (ynrrpasnyxonue), MorrlHbre
gJIeKTpoMarHIlTHbre r{MnynbcHbre (M3MI4), ycKopeHHbre gJreKTpoHbr 14

TepMI4qecKI4e. Oduarco eQQercmunHocmb u:,6neqeHun Jrcere3ocodepucau4ux

npuueceil oneKmporwazuumuoil cenapaqueil 60 ecex uemodax eosdeilcmeun

npu6nusumenbHo oduuarcoean, u noemowy us anmopeQepama He co6cet|4 flcHo,

KAKAfl meXHOrOeUn rvteHee sampamHan u ebQercmueuaa?

2. Kncroura-s o6pa6oma MecropoxAeuzfi IICil yBenuqnBaer Ar,raMerpbr

BxoAHbIX oKoH ocHoBHbrx rleonprroBbrx MkrHepaJroa (ruunonrr4Jroirr.rra, :rrra6a3vrra,

MopAeHllra) 4o -0,6-0,75 HM u noBbrruaer 3HaqeHurr MoAynr 81/41 (19,85-32,0) s



Ll3MeHrrroqeMcr Ar4ara3oHe KonrleHrpaqufi cepuofi Kr{cJrorbr (1-10 Yo). OduaKo He

co*cew noHflmHo, KctKona npoqeHmuan donnyaerwleHuux exoduam orcou?

3. Cpanunrerrbnafl, orIeHKa agcop6quonnofi cnoco6Hocrra npr4poAHblx

IIeoiIrIToB Ao Lr nocJre KzcJrorHofi o6pa6orKu He coBceM cuJrbHo orJrLrqaerc.fi ilo
orHoIIreHI{ro K paAuoaKTr{BHbrM 3JreMeHTaM (ueezfi, crpoHqzfi vr Ap.) I.ns.

cop6qIEonHofi o.rucrKlr croqHbrx u o6oporHux BoA. PI uacrconbKo eKoHotutwtecKu

qenecoo6pcsHa maKafl o6pa6omrca e 6onaLuux l4acutma6ax?

8. PrrcnaHoB Hyp.naH Bercracoeu.rr A-p rexH. HayK, rnasHrrfi nay*rufi
corpyAulIrc Hayrno-LrccJreAoBareJrbcKoro [poeKTHoro ]rHcrlrryra <<KasrexlpoeKT>,

Pecuy6nzra KagaxcraH, r. Hyp-CynraH.

3aaeuauun:

LI nOJIuMIIHepanbHOrO npO.{yKTOB, [OJryrIaeMbIX nO TeXHOJIOTI4LI, [peACTaBJIeHHOI4

Ha plrcyHxe 18.

2. He yKanaHbr HarrpaBJreHr{rr rrpLrMeHeHur.fl rrpoAyKToB

1. He [pLIBeAeHa nn$opvra\krt o MLIHepanbHoM cocraBe rreJre3ocoAep)Karqero

P

repepaooTKr4
qeonl,IrcoAepx(arrlr4x rropoA r crpofiuHAycrpr.rr4.

9. Muxafi.non A.uerccanAp fenHaAreBrrq, A-p rexH. HayK, sane4yroqufi
na6oparopueir Mr4HepuurbHhrx pecypcoB <DfEHy <<(De4epalrnufi

I4ccJleAoBarenrcrrafi IIeHTp <<Kpacnoxpct<uit Hayilrufi rIeHTp Cu6upcrcoro
orAeneHllf, Poccuficrofi aKallevtlatr Hayx> Llncrnryr xLrr.rtukr vr xr{Mr{qecKofi

rexHoJron{u CO PAH) (LDfiT CO PAH), r. KpacHorpcK.

3aueuauun;

1. Ha pr4cyHKe 13 anrope$epara rroApLrcyHoqHbre rroAnr{cr He

coorBercrBylor o6osHaqeHrlrlM na rpa$zrce, a r{MeHHo: unQopuaqnro o KaKoM

Marepr4€rrre orpax(aror Kpr{Bbre 1.1 u2.2 sa rpaQzrax?
2. Ha crp. 27 amopeSepara orMeqeHo, rrro <...eSSexrr{BHbrM cnoco6ov

Ll3BreqeHus x{eJle3ocoAepxaqax [puuecefi zs I]Cil flBrrflercfl gneKTpoMarHkrrHat

Cenapalll4,t B II3OALIHaMI4aIeCKOM IIOJIe C [pLTMeHeHI{eM MOAepHI,I3I4pOBaHHOIO

MarHurHoro cenaparopa). Panee B anrope$epare npu onucaHprlr BToporo

3alqutrlaeMoro rloJlo)r{eHkrrr Hkrqero He 6rrno cKa3aHo raxofi 6agosHfi uarnzrnrrfi
cenaparop 6un MoAepHlrcupoBaH AJUI rrpoBe.qeHu,r r4ccneAoBauuit r{ B qeM ero
npellMyrrlecrBa, B cpaBHeHvrv c cepvfiuo nurrycKaeMbrMr4.

3. OnepaIIVrI pyAonoAroroBKLr oAHLr prc caMbrx gHeproeMKrax 14 Ao rarofi
KpyrlHocrl{ tl3MeJlbqaercr Marep}r€rJr'An-f, rrocJreAyroqero o6oraqennfl, 

- 
Borrpoc

orleHb aKTy€tilbHufi . llo Marepl4€LnaM, rrpeAcraBJreHHbrM B aBTopeoepare He[oHsrHo
Ha KaKyIo KoHKperHo KpyrrHocrb IICI rocJre Apo6lennr s$Qer<rnnuo
HarIpaBJIeHHoe nor4efictBr4e yJrbrp€r3ByKoM, MOMI,I, ycKopenHbrMr{ oJreKTpoHaMLr,

o6xurou Lr 3areM Ao rarcofi KpynHocrI4 prAer 4amnefiuree r{3MeJrbqeHr4e



rleonr{TcoAepxarqero cbrpbt? Or MI{Hyc 0,1 uu Ao 0 AoBonbHo runpoxuft

Alrana3oH KpynHocrkr u Ao rcaroft KoHKperHo KpylHocrLl Hyxuo kl3Merbqarb

o6pa6omnnrrfi Marepr{€il Ao 50, 60 vrrrkr 80% KJIacca MLIHyc 0,074 ruvr?

SHeprorarparrr u pacxoAHbre MarepLrErrrbr Ha Lr3MeJrbqeHple, c yMeHbIxeHLIeM

KpylHocru u3MeJrbqeHnr pyAHoro cbrpbf 6yxyr Bo3pacrarb u coorBercrBeHHo 3To

6yger BJrr{rrb na ce6ecro}rMocrb rcoHe.rHoft rIpoAyKrIlM.

4. HapucyHKax 8, 9, 12, I 6 anrope$epara sQSerruBHocrb Lr3BJIerIeHur I{CII
BO3paCTaeT UOCne HarrpaBneHHoro nos.ueficrsus o.{HrrM crocoooB,

paccMarprrBaeMbrx n anropeSepare B KpyrIHocrLT MI{Hyc 0,1 uu. Ha puc. 14 I4 rlo

TeKcry Ha crp. 24 orMerreHo, rrro Arrfl UCil Tarau-fo3aropcKoro u

Illvnrrpryficroro Mecropox{Aennfi rrpkr o6pa6orre ycKopeHHbIMpI oneKrpoHaMl{

nocneA)roul€ur oJreKTpoMarHrrrnofi cerapallzefi uponeAeHa B KpyrlHocrz -0,3+0,1

rr,rv. Ha prEc. 18 anrope$epra HarrpaBJrennrrfi BHA Bo3Aeircrr;vs. npLlMentercfl, Ha

KpyrrHocrlr M?rHyc 2+0,1 MM u 3areM Lr3MerbqeHr4e cbrpbr Ao MLIHyc 0,1 nrvr (?) n

A€Uree rro TexHoJronlFrecKofi cxeue ontrTb rrplrMeHeHlre ollepaJluit c ynbTpa3ByKoM,

M3MI4, ycKopeHHbrMrr eJreKTpoHaMvt, o6xurou. Ha pvc. 19 aarope$epara
HanpaBnennrrfi nn4 4eficrBkrr. vr4er nocJre oleparlr{Lr Apo6nenzx (ouxrr xte He tcHo

Ao xaxofi KpynHocrlr), :areu nAer orrepalll4t rpoxoqeHua (no KaKoMy KJIaccy I4

noo6ule 3arreM 3Aecb gra orrepar\r4fl' ecJrlr Becb Marepurur r4Aer Ha A€urbHefiuee

r{3MeJrbqeHrae?), rocJre v3MenbqeHlr.n rrAer cy[rKa u AaJree locJre rraccuSzKallrrn
no y3KuM KJraccaM KpynHocTr{ npr.rMeHrroTcf, KJraccrlFrecKze MeToAbr o6ora[Ienu.s.

Heo6xo4unao [o.rrcHr{Tb, Ao rarofi KpynHocrr{ qerecoo6pa3Ho rrpoBoAl{rb
?

ApooneEr{e r4cxoAHoro cbrpbfl, 14 Ao KaKor4 KpyrrHocTr{ ocyqecTBJr.{Tb r43MerbrreHl4e

npeABaprreJrbHo o6pa6oraHHoro HanpaBneHHbrM sosAeficrBLTeM IIC[, c qenbro

sS $ ercrunHoro r43BJrerreHnr B rro cJreAyroqux orep aqrrf, x o6oraq enLrs.

10. JlenqeHno E.nena Hnnoraenna, A-p reoJr.-MrrH. HayK, 3aMecrlrrenb

reHepaJlbHoro AlrpeKTopa OfEy <<I,Incrr,rryr MLrHep€urorlrr4, reoxLrMI{I{ vr

KpLIcraJInoxuMkTLr peAKr4x gJreMeHToB)), AupeKrop I{eurpa Haf{Ho-MeroAr,rqecKoro

o6ecue.reHr{s reoJroro-pa3BeAoqHbrx pa6or ua PM o6rercru (OfEy <ZMfPe>)), r.
Mocrsa
3auevauun:

1. He cMorpr Ha ro, qro cxeMa Ha puc. 20 nareHTo3arrlkrrrleHHar, [poqecc
o6ecrurauIruBaHvrfl, AoDKeH 6rrrr [ocJre ynbrpa3Byronofi o6pa6omz, qro 6u
yAzururu o6pasonauHbre B npoqecce rrrJraMbr.

2. Vqrrrrsas MlrHepaJmnufi cocraB UCil (ra6n. 1), Arlx y4anenr4fl

[puMecHbIX M]rHepalroB norpe6yercx MoKpar BbrcoKolpa4vrerTnafl. MarH]rrHat
ceraparlr4r c nrrcorofi uH4yrquefi noJrf,. flepe4 nocne.4yroqefi



3neKrpocrarlrrrecKofi cenapaquefi norpe6yercr cyruKa, qro He npeAycMorpeHo Ha

pnc.20.
3. llo un$opuaquv, uoryvennofi krs or OOO <<ArercanApa-llnroc>

ynbrpa3ByKoBbre rexHoJrorrrr4 u o6opy.uonanue (r. Bonor4a), p^rl,. o6ecne.reHr,I.f,

npoMbrruJrennofi rpolr3BoAr{TeJrbHocru norpe6yercx or 20 Ao 50 ueryrarerefi.
flosrouy 3arparhr Ha noJryqeHr.re roneqnofi rpoAyKrlr.rtt ({Cil) 10 py6./r Bbr3blBaror

COMHCHI{E.

11. Jlnxnen[.r E.nena lepuaHonHa, A-p reoJr.-MLrH. HayK, re4yrqnfi
uayrHrrfi corpyAHraK @fEy <<Bcepoccuircxuir Ha)^rHo-r(ccJreAoBarenrcxzfi

LIHcrI4ryr Mr{Hep€rnbHoro cbrpbr r.rM. H.M. (De4oponcKoro)) (OfEy <BZMC>);
-fltcyruuna O.nrra A.uerccaHApoBHa, A-p rexH. HayK, ne4yrqzfi uayrrufi
corpyAHLIK OfEy <<Bcepoccuitcrcufi. Ha) rHo-r{ccJreAoBaremcxufi uHcrlrryr
MrrHep€urbHoro cbrpb.rr zrra. H.M. (De4oponcKoro> (OfEy (B[,IMC>), r. Mocrna.
3aMeqauufl:

1. He .f,cHo, qro aBTop rroHLIMaer noA (Halrnyy[rrlMrr AocrynnbrMr..r

TexHoJrorLrsMvr>>. rlro KoHKperHo BKJraAbrBaerc.fl B AaHHoM cJrfrae B TepMI{H
(HaI4nf{ruLT e))r' B rreM rrper4MyrrlecrBo gTrrx rexHoJrorzfi nepe4 ApynrMr{.

2. Aaropou rurlpoKo Lrcrronmyerc.f, TepMr{H (BMerrlarcular npr4Mecb)

(<<xeleeocoAepx(arqr4e rrpuMeclr), ((HeMarHr.rrHbre [pr.rMecr{)). r{ro 9To raKoe? Vlz

TeKcra, coBeplrreHHo oAHo3HaqHo, cJleAyer, rrro K sroft Kareropkru orHeceHbl

MllHepanbl HepeAKo npllcyrcTByroque B I43rraeMbrx fopHbrx nopoAax B 3Halrr4MoM

KoJILttIecrBe. Kar rpaBLIJIo, oro BTopocre[eHHbre Mr4Hep€urbr (I-10%). Hn c

Ml{HepaJlorra.recxofi, HV c rexHoJroru.recrofi ToqKLr 3peHz.[ I{x HeJrb3t

paccMaTpl{BaTb B KarrecTBe rrpkrMecu.

3. klz peQepara He rcHo (crp.23) KaK yBeruqzBarorcfl ros$Suqr4eHrbr
pacKpbITHrI utadazura n KJrlrHorrrr{nonl{Ta npu rpeABapurenrnofi o6pa6orxe
ropHbIX nopoA ycKopeHHbrMlt gJreKTpoHaMLr. llosnneHLre rperrlrlH, MtrKporperqlrH r.r

rlpoqee He orlpeAeJrf,er ceJreKTr4BHyro Ae3rrHTelparlr4ro M]rHepanoB fp. rIeoJrHTa vr,

KaK [paBrIJIo, He yBerlrqlrBaer KollrqecrBo cgo6oAHrrx 3epeH, o6H.rno
npLlcyrcrBylor MI4HepELJrbHbre arperarbr (6orarue Lr prAoBbre cpocrKr.r Mr4Hep€LJroB.

reMneparype 200% npaKrr{qecKlr He

MoneKyJrax [pr4poAHbrx rleon]rron> (crp.
5. HeuoH.f,rHo (crp. 29), KaK

npoucxoAtlT xLrMr{qecKLIX I43MeHeHI{I{ B

24).

B XeJre3OCOAepXaUr4e MlrHepaJrbr rronaJr

Kar 6rrrn orpeAeneHu roe$Sr{rllreHTbr pacKpbrrurr rleonprroB rraunepanon)?

4. I4s pe$epara rarcKe He .f,cHo, qro r4Meer B Br{Ay aBTop, roBop.rr: (flprr

MTIKpoKJILIH (K[AlSi3O8]) - KaJrlleBufi norenofi runar, ue coAepxarqufi xelega
BOOOUIe.

6. Ha crp.37 peqb r4Aer o (MoHoMr{HepaJrax qeonr{Ta)>. Ecnz qeonr{T



MrrHepaJr, To tr3 KaKLrx (MoHoMzHepaJIoB> oH cocrorrr. EcnLT (rleoJrlrr - ropHzul

rropoAa, To yx( oHa ToqHo He Molr(eT cocTorTb r43 ((MoHoMr4HepanoB), TaK KaK B

rlenoM oHa IlpeAcTaBrrfler rroJrLrMrrHepanbHbrft alpefar, cocTorrrlt4fi v3 TecHo

accoqwlpyroqux MrrHeparroB.

7. llo pa6ore raKxe ecrb rexHlrqecKkre 3aMeqaHn r, Hanp[Mep, Ha crp.31

roBopLrrc-tr o rzcrorrrofi o6pa6ome Illznupryficroro, Xonzncxoro H Ap.

TepMLrHMecropox{Aenrfi. r{errco He orrpeAeJreHo rtoH.flTLre (qeoJrrrr)). flo reKcry
rrcrroJrb3yeTcfl To rrpuMeHr,rTeJrbHo K MuHepa[y, To K ropuoft lopoAe.

12. Iouruna TarrqHa [IsaHoBHa, KaHA. TexH. HayK, AorIeHr, aanegyroqufi
rcaQegpofi o6orau{enufl. vr nepepa6orKkr rroJre3Hbrx r{cKo[aeMbrx r4 TexHoreHHoro

cbrpb.f, OfAOy BO <<HaquonamHrrfi uccneAoBarenrcrnfi rexHoJrorra.recrcufr

yHr{B ep c rirer <<MI,IC erC > (HI{Ty <<ItrfuICuC))), r. Mo c rs a.

3a.n4eqauun:

1. B asropeSepare HeAocraroqHo rroJrHo o6ocnosau nrr6op c€rJrr.qr{noBofi

KrrcJrorbr Ans. nHrenczQvKar1vrv [poqecca
qeonlrrcoAepxarqr{x ropoA.

gneKTpocraq{rrecKol4 cenapa\uu

2. He rcHo, KaKyro pa3MepHocrb xMeror Ao3br o6.rryreHxr, npr4BeAeHHbre Ha

pncyrre 18.

3.8 anropeQepare He

no.qrBepxAaroque sSQeruanHocrb

rrplrBeAeHbr gKcrrepxMeHTaJrbHbre AaHHbre,

rrplrMeHeHr{s [pr{poAHbrx ueonr{ToB B

rLIApocycrIeH3LIn Anfl, o6pa6ornz rroBepxHocrlr rexHoreHHbrx o6pa:onaHufi rro

cpaBHeHI4Io C cy[ecTByloquMkI aHaJIoraMIit.

13. Kop.rencnHfi A.nerccanqp Hnrco.ilaeBuq, KaHA. TexH. HayK, AoUeHT,

sane4ytoqufi raQe4pofi o6orauleuus noJre3Hbrx LrcKorraeMbrx, AeKaH ropHoro

Sar<ylrrera fOY BnO <<,{oneqrufi rocyAapcrBeHHufi rexnu.recKufi yHkrBepcr4rer>

(foy BIIO (AOHHTY>), ,{oHerlKaf, HapoAHar pecuy6nzKa, r. ,{oneqx.
3aueqauun;

1. B rexcre aBropeQepara yKa3aHo, qro Bo3Aeficrsre (M3MPI rplrBoAr4r K

oop€BoBaHI{Io cI4cTeM TpeIqLIH vr MI,IKpoTpeIqLIH IIO TpaHIIIIaM cpacTalJvTs.

IIeoJII4ToBrIX v uopo4oo6pa3yroqux MrrHepaJroB, o6ycnaulrBarorlzx r{x

4alrnefinryn eQQercrznHyro A$LrHre{paquro u o6orarrleHr.re>, 6rrro 6sr rorrE.rHrrN,r

rrpr.rBecrrr rroATBepxAarouu e AaHHbre coorBercrByroulero e Q S exra.
2. Pa":pa6oranmafi aBTopoM crparen{.f, parlLroHzrJrbHoro 14 KoMuJreKcHoro

ucrlonb3oBannfl, MrrHeparrbHoro cbrpbr Ha ocnoBe HAT (sa rpraMepe UCn
Bocro.rHoro 3a6afiranrr) BKlroqaer LrcrroJrb3oBaHlre HaurJr) rrrrux AocryrrHbrx
rexnonornfi. Bosuoxuo, crollJro [pr{Becrrr B TeKcre antope$epara ocHoBHbre

HopMarr.rBHo-rrpaBoBhre aKTbr, pefnaMeHTr.rpyrotqr{e ueo6xoAlEMocrb

paquoHanbHocrb BHeApeHr4r raKoro poAa rexnolorufi .



14. Pyru E.nena AnaromeBHa, A-p rexH. HayK upoSeccop, sane4yroqzfi
rcaSe4pofi <<TexnocQepnafl, OesonacHocrb> (DfEOy BO <?Ipryrcrufr
rocyAapcrnenHufi yHlrBepcurer nyrefi coo6rqeHnn (@fEOy BO I4pfylIC), r.
I4pryrcr.

1. Paspa6oraHHbre rexHoJrorlru KoMlJreKcHoro v parlLroHanbHoro

I{CrroJrb3oBaHufl. IleonlrTcoAep)Kalqvx [opoA AeKJrapnpyroTcs, B ToM rrlrcJre, u B

KarrecrBe Marepr4uura p.Jrfl, crpofizH4ycrpvru. B srofi cBr3lr 6rrro 6u paquoHzrrrbHblM

yrorIHI4Tb, B KaKLrx r{MeHHo orpacJrrx crpourenrnoft [poMbrrlneHHocrlr MoryT 6rrru
LIcIro JIb3 oBaHbr qeonrrrcoAepx{aque nopoAbr r4 npoAyKTbr r{x nepep a6omu.

15. EparuH Bnrcrop LlropeBrrq, A-p rexH. HayK, npoSeccop, 3aBeAyroulnf4

rcaQe4pofi o6orarqennx rrorre3Hbrx LrcKonaeMbrx OfAOy BO <<Cn6upcxuir

Qe4epanrnnfi ynunepcrrrer) (OfAOy BO COy), r. KpacHo.rrpcK.

Ynyrurenue nora:arerefi MarHr4THoro o6orauleHns rleoJrvra rrocire

nos4eficrnus MSMITI o6lscH.sercs. covcKareJreM rrepeKplrcraJrnlr3arluefi oxcNAos

)KeJIe3a c yKpyrrHeHLreM zx :epen. B rroATBep)KAeHLre rrpuBoArrcr pe3ynbrarbr

raMMa-pesoHaHcHoft cneKTpocKonr4lr v repMolpafiuuecrcoro 
'rccJreAoBannfl,. 

kts
IIpLIBeAeHHrIX .UUalpaMM, HaCKOJTrKO MOXHO BlIAeTb, rarOfi BITBOA He CneAyeT.

Errno 6u qenecoo6p€BHo yroqH[Tb vr pa3TflcHr.rrb, KaKrre r.IMeHHo rIucJreHHbIe

noKa3arelrv\ vIxI43MeHeHI{e rrpu M3MI4, cBr,rAerenbcrByror o6 yrpynneHvrvr 3epeH

reMarLITa, I{ HacKoJrbKo oHo 3Haq}rreJrbHo. Kpovre roro, rarofi HanrrAHbrfi s$Serr,
KaK yKpyrlHeHue npI",I rrepeKplrcTaJrrrvr3ar\uvr, JrefKo AoK€BbrBaeTct
M[KpocKolI4rrecKLrM r{ccneAoBaHr4eM, pe3yJrbrarbr KoToporo rarcKe Mox(Ho 6uno 6rr
rrplrBecrlr Arrs. y cvilelrrns. AoKa3arenrnofi 6asH pa6 omr.

16. A.uexuHa MapuHa EoprcoBHa, A-p xuu. HayK, npoQeccop, upo$eccop
rcaQe4pu rexHoJIorI{I{ HeopraHl4qecK[x BeIrIecrB ]r gneKTpoxlrMr{qecKrrrx npoqeccoB

@fEy BO <Pocczfict<ptfi xlIMrrKo-TexHonorr.r.recxufi yHr{Bepc}rrer nM. A.VI.
Meu4ereenu (OfFy BO PXTy), r. Mocrna.
3aueuauua:

1. C rarcofi qenbrc Ha prcyHKe 18 (c. 27) yKa3aHbr ABa LrHrepB€rna

TepMr{qecKoro nos4efi crnzx (o6xura)?
2. Vlz reKcra anrope$epara He rcHo, MoryT rrvr noJrlrqeHHbre rro

npe.{nafaeMblM TexHoilofl{-rlM npl{poAHble rleonl4Tbr BbrcoKoro KaqecrBa

upLIMeH.lrbcs. Alrfl. cop6qzz ApyrLrx gJreMeHToa (ue4ra, rIr4HKa u r.a.) r43 croqHbrx rI
oooporHbrx BoA.

17. XapnroHoB O.ner BnnropoBrrq, A-p xr{M. HayK, rrtaeHrrfi nay.ryrrrfi

corpyAHI{K ra6oparopuu xpoMarorpaSuu paAlroaKrrdBHbrx eJreMeHroB OfEyH
<<Zncrztyr SHsruecrofi xLrvtLrtr 14 gJleKrpoxrrvtuu r.rMeHr{ A.H. (Dpyvrrnna

Poccuficxofi arageuprlr Hayr> (?IOX3 PAH), r. Mocrna.



3aaeraauun;

l. LIs reKcra anrope$epara He .rrceH MexaHr43M BlrLrxnvrfl. rrapoB carzqunoeofi
KHcJIorbI Ha npoqecc 3neKTpocrarra.recxoft celaparlzz. LlMerorc.s ilu 6onee

.qerxeBbre r4 AocrynHbre peareHTbr Arf, uorryqelrtvs, aHalon{quoro s$Serra.
2. fIpegeJrbHo AorrycrrrMhre KoHrIeHTparILrr{ paAlroHyKnrrAoB nost 

" 
t"Cr 

"
BoAe orlpeAeJurrorcr napaMerpoM ypoBHrr BMeruareJrbcrBa r4 Bbrpaxarorcr B Er/rr, a

ne n urfu, KaK HanLrcaHo y AlrccepraHTa.
3. B ra6n. 5 npHneAeHbl 3HaqeHI4t a4cop6quonnofi cuoco6nocrn npr4poAHbrx

IIeoJII4roB Bocro.rHoro 3a6afiK€r[b.s Ao Lr rocJre Kr{cJrorHofi o6pa6orKr{ B ur/n. llo
KaKOMy KOMTTOHeHTy rrprrBeAeHbr 3Tr4 3Haqe laus?

4. I,IMerorc.s Irv y aBTopa Aulcceprarluu cBeAeHrarr o BrrkrflHvrtr

AeaJIIoMHHLIpoBaHI4T na cop6qLIoHHbIe xapaKTepvrcrprKtr UCn no orHorneHuro K

TtxeJrbrM MerarIJIaM (rr,regn, HLrKeJrIo, quHKy I..I Ap.X
18. Hurco"rrrcrcufi A.neKcaHAp Mnxafi"iroBrrq, A-p rexH. HayK, Ar{peKTop

OOO <<fopnufi npoeKTno-LI3blcKarenrcrnfi HayqHo-uccneAoparemcxufi r4HcrLrryr
(<Maftnznr IIpo>)>>, r. Honocu6upcrc.

3aueqauun:

1. llo KaKLIM KoMrIoHeHTaM rIpHBeAeHbr 3HatreHr.rr a4cop6quonnofi
cuoco6Hocrr4 rrpkrpoAHbrx rleoJrlrroB e ra6r. 5?

2. Vlsttetorcfl lrvr y corrcKarenr peKoMeHAaqzu rro arraparypHofi peanr43al\vvr

lpeAJIaraeMbIX TexHoJlon{fi o.rucmLr croqHbrx BoA kT orxoArrrlzx AbrMoBbrx ra3oB c

IIpI{MeHeHr{eM npupoAHbrx qeoluron?
19. @arxy.nnn Annup Aupy.nonu.r, A-p rexH. HayK, npo$eccop,

AnpeKTop ,{alrHeaocrotlHoro perltoH€ulbHoro yre6no-ueroAuqecKoro rIeHTpa

Bblcluero o6pa":onanrax @fAOy BO <<,,{alurenocroqnufi Qe4epanrnrrfi
yHuBepckrrer> (OfAOy BO (re(DY>); AuapeeB AHqpefi B.naguvrnpoBrq, KaHA.

TexH. HayK, AoIIeHT, OrAenenue ropHoro u ueQrera3oBoro Aerra,llonurexnu.recrzfi
plHcruryr (IIIxona) OfAOy BO <flanbHeBocro.rHrrfi Se4epanruufi ynuBepclrrer)
(OfAOy BO (,FOYn), .. Bna4unocror.

Ees saNae.ralJiuit.

20. Iycena TarrqHa Ba"rrepuanoBna, A-p rexH. HayK, npoSeccop,
3aMecrllrenb AI,IpeKTopa (DfAy <<Hayrno-I4ccneAoBareJrbcKuit uwcruryr <{enrp
gKoJrornrle crofi [poMbrrxnennofi rloJrrrrlr KLT >, r. Mo crna.

Ees saNae.rauuit.

21. Y6acrrcnna lO.nus A.rerccanApoBHa, KaHA. xr{M. HayK, Hayuurrfi
corpyAHllr la6oparopkrvr 3aKEBHoro opraHr4qecKoro cprHTe3a OfEy <<I4ncruryr
xI{MI{qecKLIX peaKTI4BOB n OCO6O q}rCTbIX XI{MLIqeCKIIX BerqeotS HaIIsOH€rrrbHOfO



r.rccJreAoBareJrbcKofo rleHrpa ((KypqaToBcKlrfi r{Hcrprryr)) (Iil4LI <<Kyp.raroscrufi

r{HcrlTryr) - I4PEA), r. Mocrna.
Feg gaNae.ralr'uit.

Bce or3brBbr Hocrr
aKTy€urbHocTb TeMbr, IJaYlIJafl

rroJro)Klrremnrrfi xapaKTep. B HI{x orMeqeHbl

HoBrI3Ha rI [paKTLIqecKa.l 3HaqprMocrb LIc cne.q osaHufI.

orrnoHeHToB o6ocnosrrBaercr LTX [paKTI,IqecKLrMBu6op o$uquanbnbrx
orrbrroM, nrrcoroft rna-nz$zraguefi., Lr3BecrHocrbro HafrHbrMlr r4 rrpaKTrIqecKuIMLI

Aocrr{x{eHvrflMu n o6lacrn o6orautreHr{r noJle3Hbrx ?rcKorraeMrrx, uy6rzraqnonHofi
aKTr{BHOCTbTO, HarLrqUeM paOOT, OTHOCSIIII.IXCfl. K TeMe AVrCCepTar\VU 14

ony6mroBaHHbrx B p erleH3r{pyeMbrx HayqHbIX )KypHaJIax.

Brr6op ne4yrqefi opraHr43arlr{r4 (DegepanrHoro rocyAapcrBeHHoro

6rcAxerHoro o6pasoBareJrbHoro frpe)KAeHlrr Bbrcrrrero o6pa^:onannr <I4prcyrcrufi

HarllroH€rJmnrrfi uccJreAoBarenrcxufi rexHu.recrufi yHrrBepcurer) (OfEOy BO
<<IrIPIIJ1 ITY>) o6ocHoBbrBaercs reM, uro yudnbre yHraBepcurera rrlrpoKo Lr3BecrHbI

Aocrr4xeHvrflMr4 B o6nacru o6orarqenra.f, rroJre3Hbrx r,rcKonapMbrx lr ylpaBJreHl{s

orxoAaMr{ ropHolpoMbrrrrJrenHbrx npegnpuxrufi., 6nusxulaz K TeMe

ALIOO€pTaIII{OHHOI4 paOoTbI, II MOryT KOMIeTOHTHO onpeAeJILITb HafIHyIO HoBIit3Hy,

[paKTlrqecKyro 3HarrrlrMoc$ pa6orbr, AocToBepHocTb u o6ocHoBaHHocTb HaTIHbIX

IIOJIO)KeHVILI 14 BbTBOAOB rrpeACTaBJreHHOLr ALrCCepTarIUll.

{nccepraqrroHHbrfi coser orMeqaer, qro Ha ocHoBanun BbrrroJrHeHHblx

corrcKareJleM rrccJreAonanufi :

paspa6orana Konqenqru yupaBJreHr4.f, ropHorrpoMbrruneHHbrMlr orxo,{aMr{ Ha

ocHoBe pall?IoH€IrrbHofo vr KoMnJreKcHofo rrcfloJrb3oBaHufl Ileonl4TcoAepx{arr{r4x

rlopoA BocroqHoro 3a6aftK€urbf, vr KrraccvSvrcaqnr LrHcrpyMeHroB ee peanu3arJkrvr,

6a:upyroqas,ct Ha BHeApeHr4u lnavny-v.rullx AocryrrHhrx rexHoJrorufi o6orarrleHu.rr,

nepepa6orxra, o6esnpexvrBaHr4fls 3axopoHeHzr vr peKynbrrrBarJvru rexHoreHnoro
cbrpbfl;

parpa6oraHbr Br{pry€urbHbre rpexMepHbre MoJreKynrpHbre MoAeJrr4

MHHepanoB lpylrrbr rleoirlrToB MeTo.{oM Bu3yzlJrlr3ar\Lrkr Lr peHAeprrHra,

no3BoJItIOUII4e OrrpeAenr{Tb ocHoBHbre copour4oHHbre xapaKTepvrcTr4Kvr IIop vr

rlapaMerpbl cQepzuecrux MoJreKyJr: yAenbHar noBepxHocrb, p€BMepbr rueirxu,
o6neu, MaKcl{M€urrnufi ArraMerp, Koropble BJrr{rrror Ha e$Serrr4BHocrb otrr4crKrr

croqHbrx no4 o6orarLrreJrbHoro [porl3BoAcrBa;

npeAJroxeH HayqHo o6ocnoeannrrfi rrpr4Hrlr4rr parpa6orrn rexuorornfr
o6oraqeuzx qeonr,rrcoAepxarqux [opo.{, 6asupyroquitcs. Ha parluon€rJrbHoM

coqeTaHr{I4 TexHoJloruqecKl4x olleparlHl4 HanpaBJreHHbIX BO3AerrCTBLlLr

(arycruuecKue, ycKopeHHble gJreKTpoHbI, MorrlHbre gneKTpoMarHr,rrHbre r{MnyJrbcbr,

TepMLIqecKIie, xuruzuecrue) c rpaAlrrlltoHHbrMlr MeroAaMr{ (uaruuruar vr



sJreKTpOCTaTr{qeCKA[. CenApArJVrfl.), nO3BOJUrrOq[fi nonr{aTb BbTCOKOKaTTeCTBeHHyIO

MLrHepaJrbHyro rpoAyKrlzro c coAepxaHzeM r{eonnToB Ao 9904, rpr,r Heo6xoAr{Mocrr4

MoAl4onllkrpoBaHrryro, B coorBercrBLrv c rpe6oBaHuflMvr rocyAapcrBeHHblx

cTaHAapToB r{ TexHr4qecKr,rx ycnoBr4ft Ha KoHrIeHTpaTbr;

- AoKa3aHa e$SexrnnHocrb rrcrroJlb3oBanr4s. TexHoJrornfi py4onoAroroBKl4

IIeOJII4TCOAepX(arqAX IOpOA Ha OCHOBe rrpHMeHeIJLrs. anbTepHaTr4BHbrx BO3AeLrCTBrrr4

Ha MLIHepaJrbHoe cupr€ (axycrzuecKrle, gHeprerLrqecKlre, TepMr4qecrue),

o6ycloeleHHoro cJrox(HbrM Mr4Hep€LrrbHbIM cocraBoM, ToHKraM B3al4MonpopacraHLreM

MuHepaloB rleonr{Ta u rrycrofi uopo4br, Hecra6zmnocrbro gJreKTpoMarHLrrHbrx r4

oneKTpprqecKax cnoficrs Mr4Hep€rnoB c rlenbro HarrpaBneHHoro rroBbrrueHurr

KoHTpacrHocrlr vr aKTvrBarluv Sz:zro-xuMr4qecKux [poqeccoB Ha rroBepxHocrr4

MI{HepaJIbHbIX qacrr4rl kr B vrx o6reue Anr. o6oraulenu.s vthttu xrlMnqecKofi

uogzQura\uvr;

- BBeAeHa IEslvreHdleHafl, TpaKToBKa craporo rroHgru.r <<o6oraueHr{e rroJre3Hbrx

HCKOTIaeMbIX), B COOTBeTCTBVTVT C COBpeMeHHbIMkI SKOIOILIaIeC{KIIMI{ rpe6OnannflMkr:

o6orarqeru{e noJle3Hbrx LrcKorraeMbrx - gro coBoKynHocrb [poqeccoB, cnoco6on,

MeroAoB, npudrr,ron LI3BJIeqeHI{.[ r{eHHr-IX KoMrroHeHToB (a npu neo6xo4uMocrkr u nx
B3aLIMHOe pa3AeneHZe) r,re rn6p4oro MuHepaJrbHoro rrpupoAHoro r{ TexHofeHHofo

Cblphg Ha OCHOBe OITIIMaJIbHO|O COII€TaHI{fl, IJaIdIIYIIIII{X AOCTyIIHbIX T€XHOJIOII4I/I,

o6ecne.rzB€lroulI4x rrpeAorBparrleHlre ulwu MLrHXMLr3arIr4ro stuuccufi B

oKpyxaroq{fo cpeAy, 9 rIenBK} flofiyqeHurr npoAyKroB Anfl AanbHefiruefi
TexHIlqecKLI nosnixoxnofi kr gKoHoMlrrrecKLr qerecoo6pasHofi nepepa6orru ruE6o

}TCIIOJIb3OBAHVIfl.

TeoperuuecKar 3HaquMocrb rlccJreAoBaHr4rr o6ocuonaHa reM, qro :

AOKa3aHO CyUIeCTBeHHOe r43MeHeHLre snSZrO-Xr.rMI{qeCKI[X CnOfiCrS

MIlHepiuIbHbIX KoMnoHeHToB rroA BJIrItHrleM HarrpaBneHHbrx sosAeficrnnfi
(arycrra.recKLIe, gHeprerr{qecKlre, TepMr4rrecKr.re v xuvruuecrue), [p]rBoArrrlue K

pa3yrlpoqHeHl{ro rr Ae3prHTefparluu qeoJrnTcoAep)Kaqr4x [opoA rrpfi rroAfoToBKe

MLIHep€LJrbHoro cbrpbr K o6orarqenuro, rroBhrrueHLrro KoHTpacrHocrLT

TexHoJIorLIqecKZX cnoficrs (ycnrenze MarHr{THux cnoficrB )KeJre3oco.qep)Karqux

npuvrecefi), yBeiluqeHl,Irc cop6qr,roHnofi dvmocrz qeonuroB, rro3BoJrrroulux

yJIfrIxLTTb 3HaqeHuq rleneBbrx noKa3arer-eit, KaqecrBa roronofi rtpoAyKrlntr;

rlprlMeHrrreJrbHo K npo6.nevrar[Ke Arrcceprarluu pe3yJrbrar[BHo
rIcrIoJII*oBaH KoMnJIeKc cne.{yfoqux MeroAoB: Teoperr{trecxzfi anaJrvrg

nI'ITepaTypHbIX I4CTOIIHrIKOB LI lIMeIOtqkIXCfl SMlupHqeCKPIX AaHHrIX, uateHrnrrfi
[oLIcK; 6a:onrx MeroAoB anaJrvrrvrqecKlrx LrccJreAoBanuit, B ToM rrlrcJre $usnro-
MexaHl4qecKr{x v Qrasuro-xr4Mr4rrecKux csoficrs qeoJrlrrcoAepx(arq[x nopoA c

I{cnoJrb3oBaHr4eM TepMoArlHaMrrqecKoro anaJrvrga, IrlK-cnerrpocKorrkrl{,



peHrreHorpabvv, -flMP n EXAFS-creKrpocKorrvyr, peHrreHoscKofi vr

rraecc6aysponcrcofi crreKTpocKorrkrlr, snexrpouuofi Mr4KpocKonprLr; Mero.q

BLI3y€IIH3a\UU pI peHAep[Hfa BLrpTyErJrbHbrX TpexMepHbrx MoleKyrspHbrx MoAelefi
qeoJII4ToBbIX MLIHeparroB; MeroA rranoroQaxropHoro rrnaHlrpoBaHufl. gKcnepuMeHToB;

sKcrrepr4MeHT€urbHbre na6oparopHbre I4CCJTeAOBAHT4fl; MeTO.I KOHTpOnt

MllHepanbHoro, xuMl{qecKoro u QparqnonHoro cocraBa rleoJrr4TcoAep)Karr{ux

nopoA, rpoAyKroB o0ofalueHllt, /repepaoorKr4 vrogu$nra\vv;
rloJrynpoMblruJreHHbre vcrrbrraHvrfl; crarkrcrlrtrecKufi uero4 anaJrvsa n o6pa6orru
gKcrrepkrMeHT€rrrbHbrx AaHHbrx; gKonoro-gKoHoMr{qecrnfi alaanvg;

- rI3JrOzKeHbI AOK€BaTeJIbCTBa TO|O, qTO BbITBJIeHHbIe 3aBTICTIMOCTII CTeITeHLI

AeaJrIoMkIHHpOBaHlIr U KpeMHLreBOrO MOAyn.n [pr{poAHbrx rtreoJr}rToB oT

KoHIIeHrparJuu cepnofi KracJrorbr upr4 nepepa6ome cbrpbs uo rou6raHr4poBaHHbrM

TexHoJIortuIM (py4ouo4roroBKa c Ha[paBneHHbrMr4 eosAeficrBLrflvtvr Ha

MLIHepaJIbHoe cblpb6, o6orarqeHr4e r{ rrrApoxrirMrlqecKar rvro4ra$uraqut), rro3Bonrror
ynpaBJlf,Tb KaqecrBoM Ileonlaronofi npoAyKIInLr u ucr'olrb3oBarb ed e rexHoJrorr{r{x

o6esnpexvraankrfl, oqucrKlr croqHbrx u o6oporHbrx BoA o6orarzreJrbHhrx Sa6pzr or
paAr,roHyKnLrAoB nosr u l37cs u ue$renpoAyKroB;

pacKpblTa cylrlHocrb xrauuqecxofi uo4uQzrarJvrkr rleonr4TcoAepx(arqax

nopoA o6pa6otrofi napaun caJrvrrJnnosofi Kr4cJrorbr c KoHrleHrpaqzefi (0,2-0,4)' I0-3

rr/cu' B rerleHlte 30-60 MI{H c rroAorpeBoM Ao 80 - 100oC), raxmoqaroqa.f,cs B

3ap.f,xeHI4l,I TIOBepXHOCTLT TOHKOAlrCnepCHhrX rleonr{TooAepl{arqr{x [opoA,
IroBbIIIraIouIeM vIX KoHTpacrHocrb vr e$QerruBHocrb gneKTpocraru.{ecrofi

cerrapalll4n, o6ecuequBaroqefi co4epxanvre qeonLrroB B KoHrIeHTpare lo 99,88 Yo;

pacKpblTa cyIIIHocTb HarrHo-MeToAonofkTrrecKoro rroAxoAa K

HarIpaBneHHoMy I{3MeHeHLrro agcop6qnouHbrx ceoficrn rrpkrpoAHbrx rleoJrr{ToB c

IrcrIoJIb3oBaHI{eM paspa6oraHHoro aJrroplrrMa nu6opa rexHoJrorl{I{, ocnoBaHHoro

Ha BbuIBJIeHr4r4 xlilMlltrlecKofi ycrofr.u4BocTn Lr crerreHr..I pa3noxenvrfl, BXo.{ruII4x B

cocTaB [opoA M[HepaJIoB, a raKxe Ha orrpeAeJreHr4r4 coAepx{aHr4.rr oKcLrAa

uuIK)MLrHr{s B trcxoAHoM cbrpbe Lr B rrpoAyKTax rr,ro4nsurcarJkru;

- [3yrIeHbI TIpTII4HHO-CIeACTBeHHbre CB'3I4 Me]KAy BeTTIeCTBeHHbIM COCTaBOM

IIeOJILITCoAep)KaIIII4X IIopoA u TeXHoJIOTLIqecKLIMI4 IIapaMeTpaMlI HaIIpaBneHHbrX

nos4eficrsuirHa MlilHep€urbHoe cbrpb6 n oueparlr{rx pyAonoAroroBKr{ r o6oraqeHuro
I4 yCTaHOBJTeHO, rrTO:

nosAeficrel,If, MoIUHIIMLI gJIeKTpoMarHIltrHbrMr4 plMnyJrbcaMll, nrrcorofi
reruneparypofi, ycKopeHHbIMLI gJIeKTpoHaMr{ [oBbrrrraror B rleonr{TcoAepx(arrlr4x

IIopOAaX AOJIIO KpyIIHoKpI{CT€tlII4rIeCKOfO reMaTLITa, ero MaTHI4THyIO

BocrpuLIMtILIBocrI{ Ao 520-690.10-8 u'/xr ur) KaK cJreAcrBue, ssserrrEnHocrb
sneKTpoMarHurHoft celaparluu qeonurcoAep)Karrlero cbrpbs;



- BO3AerCTBLlrr yCKOpeHHbrMr4 SneKTpOHaMr{ B ApIarIa3OHe HeBbICOKI4X AO3

o6ryrenux (or 2 Ao 4 *fp), rroBbrruaK)r rcoeSQuIIHeHr pacKpblrllt MLIHep€LiIoB

qeonr.rra (rnuHonrr{JroJrrlT pr ua6azur) Ao 38 - 62 yo, 3a c.rdr celerrusHofi

Ae3r,rHTeqparJkru 3epeH MrlHeparroB rleHnoro KoMrIoHeHTa v uycrofi [opoAbl rlo

rpaHlrrlaM cpacraHur 3a crrer o6parorauux 4eQerroB, TpeIquH vr MuTKporpelrltrH,

BbI3BaHHbrX CO3AaBaeMbrM BHyTpeHHrrM HaIIpDKeHI{eM I4 yBenUqI{BaIOT pl3BJIeqeHUe

rleoJrlrToBbrx MLIHepaIIoB B KOHI{eHTpaT;

aKycraqecKr4e nos4eficrnux npv qacrore BoJIH 40 xfq 3a crler

3ByKoKanzJrnrpHoro r.r AkTcnepfLrpyroqero essexroB [oBbIIuaIoT rpz o6oraulenzu

e$SerrzaHocrb orAeneHr4rr MLTHepiuroB IIeonI4Ta or MllHepalon nycrofr [opoAbl,

coAepx{arqnx reMaTr4T) B pe3ynbTaTe yAaIIeHLrs c vx [oBepxHocTl4 TIJIeHoK OKCI{AOB

)KeJre3a n qacrnrl ToHKoAlrcnepcHofo MoHTMopr{JrJroHLrTa I4 yBenl,IqeHnfl.IuamurHofi

BocrpLrrrMErrrBocrlr reMarrrra rc 215120' 10-8 on'/*.;

trpoBeAeHa MoAepHn3arlrrfl (pacruzpenue, AonoJIHeHLIe, Aeranll3ar\r4fl)

QynrqraoHurrrbHbrx Bo3MoxHocrcfi ropHo-gKororuqecrofi ronqelqull{ 6esorxoAHoro

lpoLr3BoAcTBa B qacTrr ynpaBneHlrg ropHonpoMbrruneHHblMll oTXoAaMI4 Ha OCHOBe

paulroH€rJrbHoro 14 KoMrrJreKcHofo LrcrroJrb3oBaHr4fl. rIeoJILITcoAepx{aIIII4x rIOpOA

Bocro.rnoro 3a6afixat::is, [ocpeAcrBoM nprrMeHeHr4s Ha]IJl}^rrunx AocrynHblx
rexnonorzfi.

3na.reHrae [onf{eHHbrx co}rcKareJleM pe3yJrbraroB LIccneAoBaHnfl, Anfl

[paKTuK]I [OATBepX AAeTCt, TeM, r{TO :

ycJloBr{.flx I{HHOBaUI{OHHbre

qeonLITcoAep)KaIIIUX [opoA,

AocryrrHbrx rexnonorzfi :

TEXHOJIOTUqCCKIIE

COOTBETCTBYIOIuU E

perueHrar o6orauleHux

npLIHIIVIIaM HaI{IyqIIIVX

- paspa6oraHbr rr BHeApeHbr (aupo6upoBaHbr) n nonyrpoMhlruneHHblx

- cnoco6 o6orarqenkrrr rleonurcoAepxalqllx rropoA (llarenr P(D }lb 2455073),

BKJrroqarorqufi pyAonoAroroBKy, aKycrlrrlecKyrc o6pa6orny, oJleKTpoMarHl4rnyro u

oJreKTpocrarr{qecKyro cenaparluu c gneKTprT3a\uefi. xzcnorofi vr uosnorxroulufr

rroirfrarb BbrcoKoKaqecrnennrrfi qeorzroerrfi KoHrIeHTpar c coAepxaHI4eM

rleoJrr{ToB Ao 99 Yo c Bo3MoxrHocTbro Ae€uroMrrHrrpoBaHlrr KaK HenpoeoAsllefi

Sparqzu (xnocron), raK ri rleonlrroB;

cnoco6 o6orarqeHz.s qeoJrlrrcoAepx(arrlero cblpbf,, BKJIIoqarcrII4fr

pyAonoAroroBKy c npr{MeHeHLreM HarrpaBneHHoro sosAeficrBllt (arycrz.recK€ul

o6pa6orra, MorrlHbre gneKTpoMarHlrrHbre uMrrynbcbl, o6xut, o6pa6orra

ycKopeHHbrMr{ 3neKTpoHauu), gneKTpoMarHlrrHyro kr 3neKTpocrarllqecKyro

celapau[u;

- ycrpoficrBo AJr.r o6orarqeur4fl, vrarHvrrocoAepxalqero cblpbt (llareur PO }lb

227 87 37 ) c r.r3oAl4 HaMzqe cKI4M MaTHIITHrIM [oJIeM ;



- croco6 o6orauleHlrf, rleonurcoAepxaqux rySon (llareHr P@ Ne 2229342),

BKJrroqaroulr4fi pyAorroAroroBKy, aKycrlrqecKyro o6pa6orry, 3JIeKrpoMarHHTHyIo 14

SJreKTpOCTaTUqeCKyrO Cenaparluu c SJreKTpr{3arlr{ev canulJxJroBorl KLIcnoToH npLI
g0 0c;

rexH o Jr o ru r4 p e Kyn b rvBar\uu (xoH c ep n aqnu) xB o croxp aHunzu{ (llare Hr P @

Ns 2513468) 14 3axopoHeHus. roKcLrrrubrxvrpaqkroaKrr{BHbrx orxoAoB (llarenr PO }lb

2515578, llareHr PO Ns 2393310), rro3BoJrrroque cyrqecrBenHo yMeHbIxLIrb

nbrJreHr4e rexuoreHHbrx o6pa:onaHufi vr r4cKrroqr,rrb Bo3MoxHocrb MI4lparII4I4

TOKCLIqHbIX v pAAUoaKTkIBHbIX KOMIIOHeHTOB B IIOTIBy, rpyHTbI, nOA3eMHbIe BoAbI 14

aruoc$epy 3a cqer rrpr4MeHeHvrfl. r\eonLrrcoAepxarqux nopoA [prr SopunpoBaHwt
novnoo6pasyroqero cJros u ycrpoficrBe 3arqurHoro sKpaHa;

parpa6orana cTpaTefr4t NOBbIIUCHI4' oSSerrznHocrll
KoHKypeHrocuoco6Hocrkt ropHbrx npeArrpurruit sa ocHoBe HarrJrf{ulrx AocryrrHblx
texnolorufi pyAonoAroroBKlr, o6oraulenus u rr,ro4z$zrauvrv, o6esnpeNr4Balaufl.

crorIHbIX BoA, peKynbTaBarlkrpr u 3axopoHeHl4.n rexHofeHHbIX oTXoAoB, orr?rcTKI,I

oTxoA.rrqkrx AbrMoBbrx r€BoB;

- o rr p eAeJr eH br parlr{oH€urbHble TexHoJrof r4rlec Kr4 e Ir ap aMeTpbr :

- rrpoqeccoB HanpaBJreHHbrx nos4eftcrsuir Ha rleonr4Tco.qep)Karrlr4e rropoAbl

ynbTpa3ByKoM, MOIIIHbIMI{ SI€KTpOMaTHLITHbIMIII I4MIIyJIbcaMI{, ycKOpeHHbIMI4

SJI€KTpOHaMI4, TOpMVII€CKI4MIT[;

MeroAoB gJreKTpoMarnurnofi celaparluLr (an" LI3BJIeqeHH-'t

xeJle3ocoAepx(arrlr{x Mr{Hepiuon) n sneKTpocraruqecKofi ceuapa\w c o6pa6orKofi
IleoJrlrrcoAep)Karrlfix [opoA rrapaMrr curJrvq]rJronofi rncloru (4rx unrencu$uKaqlttvr

npoqeccoB p€t.:AeneHlrr MkrHeparon) ;

cuoco6a vro4raQuqLrpoBaHkrfl IIeOJrlrTOBbrX [pOAyKTOB C KTACJTOTHbTM

oKclrAoB anloMr4Hl4rl, KpeMHI{.[, K€Urbrlur,AeanIOMLtHI{pOBaHLIeM AIIfi yAa-JIeHkIfl

MarHI{rI I{ }I(ene3a, [o3BoJrf,rorq[e noBbrclrrb r{x aAcop6qzoHnyro durocm n lrl2
pa:a (rnuHorrrrriroJrrrr, MopAenur) n ne$reervrrcocrb B 1,24 - I,27 paza;

- co3AaHa c[cTeMa npaKTr4qecKlrx peKoMeHAarILrr4 rro BHeApeHuro B HarrHo-
LlccJleAoBareJrbcKyro AerreirbHocrb I-IIZI IIAO <flpzapryHcKoe

npoLI3BoAcrBeHHoe ropHo-x[MLrrrecKoe o6reAuneHr4e>); B npoeKTrryn Ae.r{TeJrbHocrb

OOO <<fopuufi npoeKTHo-r{3brcKaremcrzfi HayqHo-vccneAoBaremcrufi
kIHcrI{Tyr>; OOO <<3a6afirar3onoroupoeKr)); n yre6nyro AerreJrbHocrb Bbrcrrrr4x

yre6Hrtx 3aBeAeHr{it Poccuu (yre6Hoe uoco6ue B coaBropcrBe c rpu$ovr yMO
PAE, rpoeKr Tempus 543962-I-2013-l-DE-Tempus-JPFIEC; npoeKr PH(D 22-17-
00040) uhcruryra oKoJrorr.rqecKr{x rexHoJrorr{fi Brernaucrofi aKaAeMLrr{ HayK;

- npeAcraBJreHbr npeAno)KeHvrs, rroBbrrrreHLr-rr ypoBHf, opraHlr3arllrlr fopHoro
npol43BoAcrBa OOO <<.{uarouoerrfi rou6rnnar>; HItsO <<I{eolur>>; OOO



<<Mafinnur llpo>>, no3BoJrrroqve yBenuqllTb rosSSuqueHT KoMnJIeKcHocr]I

rrcrroJrb3oBaHufl rleonlrrcoAep)Karrlr4x rlopoA, ros$SuqneHT 6esorxo.{Hocrll 14

rroBbrckrrb KoHKypeHrocnoco6Hocrb He roJrbKo KpyrrHbrx rrpoMbIIlneHHbIX

rolananufi ropuofi orpacnra Poccuu, Ho ,r upe4npuarnfi M€IJIoro vr cpeAHero

6usHeca.

O q e n rca A o cro B epH o crrr p e3yJrbrar o B I{ c cneA oBanvrs. Bl;rfrBvila:

- AJrfl sKcrreprrMeHTaJrbHbrx pa6or pe3yJrbrarbr nonyqeHbl Ha coBpeMeHHoM

ceprnSuqr4poBaHHoM o6opy4onantru c ucrroJrbsoBaHr4eM craHAaprHbIX

arrecroBaHHbrx orpacJreBbrx MeroAr{K B aKKpeAr4ToBaHHbrx na6oparopkrflx;

AocrarorrHbrM v npeAcraBureJrbHbrM KoJrlrqecrBoM upo6 u HarypHbrx

LrccneAoBauuit; coorBercrBlreM MareMarrrqecKprx vr Qu:zvecrrax uoAerefi
pe€urbHbrM rrpoqeccaM o6orarqeHra.r 14 xuN,rraqecrofi vro4zQuxarJvrvr

qeon?ITcoAepxarqvx IIopoA; cxoAlrMocTblo pe3ynbTaToB SKcrrepkTMeHTirIrbHbIX

nccJleAoBarruit n ra6oparopHbrx ycnoBrmx c pe3ynbrarauvr [oJrynpoMbrrrrJreHHhlx
prcrrbrraHlrfi; upurraeHeHlreM MeroAoB MareMarr4.recrofi crarlrcrrrKr4 Anr o6pa6orru
oKcleprrMeHT€rlrbHbrx AaHHbrx; gKoHoMr{qeorofi peHra6erbHocrbro HoBbIX

TexHonornqecKr{x peuenufi; ycleuHhrM BHeApeHr4eM pe3yJrbraroB pa6orrr B

HarrHo-uc cJreAoBaTeJrbcKyro, npo eKTHyro u )ru{eoHyro Aef, TeJrbHo cTb ;

- Teoplrfl rrocTpoeHa Ha rrpoBep{eMbrx AaHHbrx u cornacyeTcr c paHee

ouy6nurcoBaHHbrMlr pe3ynbraraMrr r4ccJre4onaHufi s sroft o6nacru;

rrplrMeHeHkrr KoHrleil\uu ynpaBJreHpl'I

o6sope conpeueHHoft HopMarkrBHo-

upanonofi 6a:u n 4anHofi o6xacru, KaK B Pocczz, TaK u:a py6eNoM, KpprrnrrecKoM

aHanl43e cyuecrByroqr4x rexHoJroruit o6oraqeHr4.rr, rvro4u$rarca\vv u KoMrrJrercHofi

nepepa6orrcu qeoJrr{TcoAepmarqux ilopoA, o6ocnosaHuz nu6opa o6rerros
LrccneAoBaIIpIA;

- HcrloJrb3oBaHbr cpaBHeHlrr pe3ynbraroB r4ccJreAoBattuit aBTopa c paHee

noJrlrtIeHHbIMkT pe3yJrbraraMLr Apyrprx LrccJreAoBarenefi, ouy6nzrcoBaHHbrMu B

)KypHarlax, BxoAsrqlx n llepeqeHb perleH3lrpyeMbrx HafrHbrx us4aHuia BAK P@ no

- rrAefl 6asnpyercfl, Ha orIeHKe orrbrra

orxoAaMlr ropnofi [poMbrruneHHocrr{ u

paIII4OHanbHOMy Lr KOMTTJTeKCHOMy Lr CrrOJrb3 OBaHr{rO

- ycTaHoBJreHo KarrecTBeHHoe coBfraAeHlre

[pooneMaM pa3BvrTvrfl, TeopeTuqecKr4x ocHoB

rrro4n@ur ar\r4r4, [pvMeHeH vrfl rrpvpoAnbrx cop6enroB B TexHoJrorLrqx ynpaBneHr4rr

ropHonpoMhIIIIJIeHHbrMLT OTXOAAI'{VT, COlOCTaBrrMbrX C r43BeCTHbrMrr pe3yIIbTUTAMVr U

Aocrl4xeHtrflMvr BeAyrrlr4x opranzsaqufi (OfEyH <d4ncruryr npo6nerra

KoMrIJIeKcHoro ocBoeHru neAp LrM. aKaIeMLrKa H.B. Menrnurosa Pocczficrofi
aKaAeMI4I4 HayK) (r. Mocrna); @|EYH <<I4ncrr.rryr reoJrorr{u ra Mr{Hepanortrur prM.

B.C. Co6onena Cu6upcxoro orAeneHlrr PoccrEficrofi aKaAevrvrvr HayK)

Mr{Hep€rnbHof o cbrpbr ;

pe3yJrbTaToB r.rccJreAosaHufi no

o6orarqenzr, nepepa6omz,



(r. Honocu6upcx); OfEOy BO <3a6afiramcrzfi rocyAapcrBeHHufi yuunepclrrer)
(r. rlura); @|EVH <I4ncruryr Su:uuecrofi xuvurr4 r4 eneKrpoxvrMvrr4 uu. A.H.
@pynaxuna Pocczficxofi aKaAeMuLr Hayp) (r. Mocrna); OfFyH <<Ll:acruryr

reoxrlMlru vr anururn.recrofi xvrvtvrr utvt.8.I4. Bepna4crcoro Poccuitcxoit aKan'evtr4u

Hayp) (r. Mocrea); AO <lenrpamnrrfi HafrHo-r4ccJreAoBaremcrufi r,rHcrlrryr
reoJrorlrn HepyAHbrx rroJre3Hbrx rrcKo[aeMbrp> (r. KasaHr); @|BVH <<IrlHcrzryr

ropHoro Aena rau. H.A. 9uHar<ara Cn6upcrcoro orAeJrenLrfl Poccuficxofi ara4eruzn

HayK)> (r. Hoeocz6upcr); <<Vlncruryr reoJron4u r{M. aKaAeMr{Ka H.lI. IOruruHa
Kouu Ha1^rHoro rleHrpa Ypamcroro orAeJreHLrr PAH @fE)rH (De4epanrHoro

I4ccJleAoBareJlbcKoro rIeHTpa <<Kouu nayuurrfi rIeHTp Vpalrcroro orAeneHlnr

Poccuficrofi ara4enar4v Hayo) (r. Currnnrap);

- [crloJrb3oBanbr pe3ynbrarbl aHaJrlr3a oreqecrBeHHoro u sapy6exHoro olrbrra

pe€IJILTaIIrII{ TexHonorufi o6oraulenLrfl, Mo4nSnrcaquz 14 KoMrrJrercnofi nepepa6orru
qeonllrcoAepxarqvx [opoA, B roM qricJre OOO Hayruo-lpor{3BoAcrBeHHoe
BHeApeHqecKoe o6qecrso <<I{eonur>> (3a6afiranrcxufi rpafi), OOO <,{zarorraonrrfi

rou6unar>> (VmxnoBcKa-rl o6nacrr), Industrial company <ATC-Iran> (pecny6JrlrKa

I4paY), IIAO <llpuapryHcKoe IpOLI3BOACTBeHHOe fopHO-XrIMLIqeCKOe

o6re4zneHl{e) (3a6afi ran scrcuit rcpafi ) ; pe3yJrbrarbr recrup oBantrfl, la6oparopHbx
I{ccneAoBauuit Ha Mzlrrbrx vr yrpynueHurrx rexHonorr4qecKr.rx

rleoJrr4TcoAepx(arrtrLlx rropoA, noJrynpoMbrr[rreHHbrx ncurrranHft .

e€ pearll43arlhn, 'parpa6orre KoHrIeuLTrr y[paBneHlr-f, ropHorrpoMbrrrrneHHhrMr4

oTXOAaMLI Ha OCHOBe paqLrOH€urbHOrO U KOMTTJTeKCHOTO UCnOJIb3OBAHVTfl

MLIHeparIbHoro cblpb.rr Ha rrpr{Mepe qeoJrlrrcolep)Karqux [opoA Bocroqsoro

Jln.rnufi BKJTaA aBTopa cocrollT B cneAyrouleM: o6ocnonaHkrkr vr4evr pa6oru z

M OAenV pO BaHkrr4 Bt4pTy€ur bHbrx

3a6afiranbs. Lr crparen{I{ rroBbrrrreHrax e$SerrlrBHocrr{ kr KoHKypeHTocnoco6nocrn

fopHbrx IIpeAIIpUrrTr4 14 ocHoBe HaprJr)4rr[rrx AocryrrHbrx rexuonorufi,
TpexMepubrx MoJreKynf,pHbrx uo4elefi qeoirLTToB,

or6ope I{ rloAroroBKe npo6 K LrccJreAoBaHu-f,M, nrr6ope Mero.{oB HarrpaBneHHoro

nos4eficrnra.r Ha IleonnTcoAepx(arqlre lopoAbr, pa:pa6ome HoBbrx MeroAkrK

LlccJreAoBauuit, ilpoBeAeHnu na6oparopHbrx uccneAoBa:nuit u rroJrynpoMbrruJreHnbrx

I{crIbITaHr{it, cpanuurenruofi orIeHKe z o6o6qeH[Lr p$yJrbraroB TeoperurrecKax r4

gKc[epLIMeHT€trIbHbrx LrccJreAoBatnit, Bbr.rrBJreHkrlr kr HafrHoM o6ocnonanzu
3aKoHoMepHocrefi I43MeHeHlIt Sa^:onoro cocraBa, Sueuro-rraexaHr4qecKr4x Lr

Qu:uro-xplMllqecKax csoficrn qeonlrrcoAep)Karq[x [opoA npr{ ucrroJrb3oBaHilr4

MeroAoB HalpaBneHHoro nosAeficrBvrs. vr lao4nQurarltrvr, o6ocnosaHlrv [pnHrlr4rroB
pa":pa6omu rexHoJloruqecKlrur cxeM, paspa6ome rexHoJrorr4qecKr{x cxeM

uepepa6omu, nro4uQrarar\vrr4

npo6ax

o0oralrleHLnr,

CTOATHbIX BOA,

IIeOJII4TCOAepXaTIILTX nOpOA,

v 3axopoHeHLUI TexHoreHHbxo6eenpeNLrBaHvrr- peKyJrbTHBaril4u



OTXOAOB, OqUCTKU OTXOATTTIUX AbIMOBbTX fa3OB C nOCneAyIOUrrM I|rX

HC[Onb3OBaHI4eM B Mepolpr4rrTlrrx rro ylpaBneHr4rc ropHorrpoMbrr[rreHHbrMlr

OTXO.{aMU, npoBeA9HVIkI T9XHLIKO-SKOHOMIIIIIeCKI4X kI 9KOIOfO-SKOHOMI{IIeCKITIX

pacqeToB.

B xoAe 3arrllrrhr Avraceprarluvr BbrcKa3aHhr cneAyroque KprrruqecKue

3aMeqaHuf,: He I43JrOlKeHbr rrepcneKTkrBbl AanbHefi[refo rrcnoJrb3oBaHvrfl. npeAenbHo

HacbIIIIeHHoro IICil ToKcLtrrHbrMLr vr paArroaKTrrBHbrMlr KoMrroHeHTaMV;

Heo6xoAuMo 6uro 6onee AeraJrbHo npeAcraBlrrb unQopuaqzro no Spaxquxrra
KpyrrHocrra IICI, no[yrreHHbrM rrpu lpoxoqeHuv, nocrynaroqr{M Ha

sneKTpoMafHlrTr{yro Lr sneKTpocTaTlrqecKyro celaparlr4Lr u KrraccaM KpylHocTll c

ToqKI4 3peHLIrI QoprraupoBaHufl. rleneBbrx [po.qyKToB, Halpr{Mep, qeonuroBoro; pla:aa

orpaHlrrreHH€ur unQopuaqm, KacareJrbHo a[laparypHoro
pexl{MHbIX napaMerpoB (uepevrenHbre, [ocro.rrHHbre),

HccneAoBarrnft Brrvrfl:al,lrr. MorrlHbrx HaHoceKyHAHbrx

oQopvrneHzr u

HMrrynbcHbIX Bo3Aeitcrr,uir Ha cocraB z QusuuecKrre csoficrea qeonr4TcoAepx{aqux

[opoA; cneAoB€uro yrny6rrb HccJreAoBaur4.rr B qacru ycraHoBiroaufl MexaHr{3Ma

nporeKaHldt Sn:uro-xl4Mr4tlecKlrx [poqeccoB Ha rroBepxHocrt4 vr B o6r€rvre

qeonl{TcoAepxarqvx nopoAbr npr{ Bo3AerrcTBkrrrx ycKopeHHbrMrr SneKTpoHaMkri B

[poqecce npoBeAeHl4t LIccJreAoBalc.iuit cJreAoBzrJro o6parnrr BHr.rMaH]re Ha

HeOAHO3HaqHOCTb pOJIII €UIIOMIIHI4II, IIOCKOnbKy COOTHOIUeHLIe aIIOMIIHrI' LI

KpeMHLIf, B COqeTaHI,IU CO CTerreHbro rIAApaTarIVrVr STVLX SJTeMeHTOB B MaTpkrrle,

onpeAenf,er soSerrlrBHocrb a4cop6quoHHbrx u uonoo6MeHHbrx rpoqeccoB.
Coucrarem Pa:uaxHr,rH K.K. orBerl{Jr Ha 3aqaBaeMbre eMy B xoAe saceqanvrs,

Bo[pocbl, n npzn€r co6crseHuyro apryMeHTar{r{ro: HacbrrrleHHbre roKcuqHbrun kr

paAlIoaKTI{BHbIMLI KOMnOHeHTaMTT rIeOJrI4Tbr [peAnaraeTCtr pereHepr{poBaTb, He

rIoAJrex(aIqLTe pereHepa\uv qeoJr?rTbr, peKoMeHAyeTcf, r4cnonb3oBarb npu 3aKJraAKe

nupa6oraHHoro [pocrpaHcrBa rr]axr vrrwr noABeprarb 3axopoHeHr,rrc; corJracHo

pa:pa6orannofi npLTHIIur uatrclaoit cxeMe nepepa6orKu rleoJrr{rcoAepxarrlr4x ropoA,
Ha 3neKTpoMarHl4Tnyro vr sJreKTpocTaTr4qecKyro celaparluro HarrpaBnf,eTc_fl rurrb

SparcqIEft KpynHocrvr (-2,0+1,0 uu; -1,0+0,5 MM; - 0,5+0,3 rrav; -0,3*0,1 MM; -
0,1+0,03 nru), upz sroM Kax{A€ur zs Qparqnfi, nocre o6oraqenrrfl, npeAcraBJurer

co6ofi [po.{yKT, yAoBJrerBopxroqufi TexHrrqecKkrM ycnoBr{rM Ha rleon{ToByrc)

rIpoAyKIIVrc nLrpoKoro cneKTpa npaKTr4qecKoro nplrMeHeHlrr; Bo3MoxrHo,

cJIeAoB€lJIo npLIBecTI4 6oree uo4po6nyro uuSopruaquro o6 arnaparypHoM
oSopnueHI4LI rpoqeccoB (nanpzrr,rep, rexnllqecKr{e xapaKrepucrkrKtr o6opy4onawux)
v O pex(I4MHbrX napaMeTpax [poqeccoB HanpaBneHHbIX BO3AeLIcTBLIR MOIIIHbIMI4

HaHOC€KyHAHbIMIII SI€KTpOMaTHIITHbIMLI LIM[yJIbCaMLI IIpu LrcfIeHI{I{ BIMfrHLIg. LIx Ha

rpu rpoBeAeHplu

SJreKTpOMarHIITHbIX



cocraB, $u:uro-xuMr{qecKlre u rexHoJrornqecKue cnoficrsa qeonl{TcoAep)Kaulnx

rropoA.

C gaNte.raHLrnMvr no rleJrecoo6pa:nocrl4 yfny6r'e:rtus, LlccJleAoBanufi. B rlacrlz

ycraHoBJrenvrs. MexaHLr3Ma rrporeKaHufl Qzsur<o-xl,IMuqecKllx npoqeccoB Ha

noBepxHocrtr 14 B o6reue qeoJrrrrcoAepx(alqux nopoA npv nos4eftcrBurflx

ycKopeHHbIMIlt SJIeKTpOHaMI{, A TaKXte HeOAHO3Ha.IHOfi ponkI €UIIOMIIHI4.I B

a4cop6quoHHbrx u raoHoo6MeHHbrx [poqeccax, Pa:uaxnun K.K. coruIacI4rc.q.

Ha saceAaHvrvr 07 cenrs6px 2022 r. AlrcceprarluoHHblfi coser [ 212.299.08

rpu OfEOy BO <3a6afiranrcxzfi rocyAapcreeHHrrfi yHuBepcvrer>, rpIlHtJI

perueHlre: Ha ocHoBaHukr BbrrroJrHeHHbIX aBTopoM TeOpeTLIqeCKLIX Lt

gKcrrepr4MeHT€urbHbrx I4ccneAoBauuit, rI3JIo)KeHHbIx HayqHo o6ocnonasnrx
TexHlrrrecKlrx u rexHoJroruqecKlrx peurenzfi rro paIIuoH€lJIbHoMy LI KoMrIJIeKcHoMy

rrcrroJrb3oBaHlrro qeonr4TcoAepxaqvx nopoA, 6asrapyroIr1rz..xcfl. Ha Hal4Jlfrruux

AocryrrHbrx rexHoJroru.{x nx o6oraulenux, uepepa6omu Lr rr,ro4lrQnrarrvtr, Anfl

yrrpaBneHlrr fopHorrpoMbrruJreHHbrMlr oTXoAaMLr, BHeApeHI{e KOTOpbIX BHOCLIT

3HaqkTTerurrrft BKiraA B p€BBkrrrre crpaHbr, rrpucy4urb PasiuaxHllrry K.K. y.IeHyIo

cTeneHb AoKTopa TexHlrrrecKl4x HayK.

flp" rpoBeAeHr{Lr rafiHoro roJlocoBaHLrr AllccepraIlIaoHnrrft coBer

[212.299.08 npn OfEOy BO <3a6afira-nrcxuft rocyAapcrseHHHfi yH]rBepcldrer) B

Korlrqecrse 16 qeJroBeK, rr3 Hr{x 9 4orropoB HayK no crequzlrlbHocrlr 25.00.13 -
O6oranleHze [one3HbIX -LIcKorIaeMbIX (rexnuuecKlle Hayru), ] racrBoBaBlxl{x B

3aceAaHl{r\ vr3 19 .renoneK, BxoArrqLrx B cocraB coBera, nporoJIocoBuIJIIa: sa 16,

nporun 0.

3arffo.reHrre noAroroBLtJII{ :

B. il. Msgun
JI. B. lllyunnona
B. f. r{epracon

JI. B. IUyruzrona

,{-p rexn. HayK, upo$eccop

.{-p rcxu. HayK, AorIeHr
,,{-p rexn. HayK, AorIeHT

I4.o. npe4ceAareJr-fl

AI{ccepraIIIiIoHHoro coBera [ 212.299 .

A-p rexH. HayK, AoIIeHT

I4.o. yrenoro ceKperapfl

Ar4cceprarlrroHHoro coBera 4212.
A-p rexH. HayK, AorIeHT

07 ceurx6ps,2022 r.

B. f. 9epracon


