
rl Orgrrs
Ha aBropeQepar Allccepraqzu EaxpprAALrH3oAa L[oxzna Eaxpz4ALrH Ha reMy:

<<Tepvro.rrrr3 rr ra3r{enrcaqnn yrurq @ou--f rno6crcoro *aaropo"qAenrrfl >,
rrpeAcraBlennofi Ha coLIcKaHne yr€nofi crerreHr4 KaHAr4Aara rexHr4qecKux HayK

ctrelll4zulbHocrLt 2.5. XutvtullecKtul TexHoJlofzx (rraarep varrbrLr Mer€rrrJryprzx)
(2. 5 . l. Texnonorrrrr He opraHLrqe cKLrx n erqecrn)

IIo

,{ucepraqvoHHafl pa6ora Baxpu44zH3oAa III.E. rocBqrrleHa repMo nv3y 14rasraQzraqzz yrn-r (DoH--flrno6cxoro Mecropox AeHLrfl. pa6ora pacKpbrBaer
TeXHonofI{qecKLIe V gKoJlorplqecKl4e acrIeKThI nepepa6orrz yfJr.f,, qTo
rroATBepx{ p*aer cfl. o6cro.sreJrbHbrM BBeAeHr{eM.

B arcryanbHocrLI IlccJreAoBanul_ o6ocnoeaHHo BbrAeJreHa oAHa kr3 KrroqeBbrx
npo6leu coBpeMeHHocrLI u 6tuxafiruefi nepcrreKTr{Bhr 

- o6ecne.reHLre crpaHbr
AOCTaTOqHEIM KOrI{qecrBoM SHepferr4qecKlrx pecypcoB, MaTepv€uroB AnflrIpoMbIIuJIeHHoro rIpoI{3BoAcrBa 14 TexHoJlorzfi nonyreHuflHoBbrx BerrlecrB cocraBa
yrJlf,' ueo6xorzMblx Arfl,pa3BLtr'zs xuNala.Iecrofi [poMblrlneHHocrl4. OrNae.IeHo, rrro
ee p eueru4 e AOn)KHO O CyqecrBJltrbct B yc JroBr4rx c oBoKyrrHo crr4 rrporr4 Bop eqr4 Bbrx
3aAaq' BKJIIoqaIoqI4X I4HAycTpl4anI43aIU{Io 9KOHoMI4KI4, coxpaHeHze gKoJrorl{r{ecrofr
6esonacHocrrl arrvrocSepbl, a raKlKe yAoBnerBopeHr4e norpe6nocrefi eronoMr{Kr4 BeQ0errznHoM' AocrynHoM 14 gKoHoMl4rrecKr4 qerecoo6pa3HoM gHeproHocr4TeJre.
flo4ueprckrBaercfl', rrro pelreHl4e npo6revmr eHeproo6ecleqeHurr oKoHoMr.rKr4
crpaHbl rpe6yer KoMrrJIeKcHoro rIoAXoAa c opuenraqzefi Ha uclonb3oBaHr4e
MecrHbrx chlpBeBbrx pecypcoB.

B pa6ore rloKa3aHo' qro o.qHI4M I43 trpr4opkrrerHbrx HarrpaBJreuufr paso r4Tufl
9KoHoMkIKI4 onpeAeJleHo pasBI4TI{e yronruofi lpoMblllneHHocrrl. Pocr r{HTepeca KyrJrro KaK K [paKTuIilecrz 6esanbrepHarLIBHoMy gHeproHocr4TeJrro, oco6enno sycJroBLItx Pecuy6lzrcu Ta4xzrlrcraH, o6ycnonnen orcyrcrBLreM co6creeHHofi
4o6stvra npl4poAHoro rEBa z neQrz, a raKxe cpaBHr4TeJrbHo urzsxofi cror{Mocrbro Lrnrrcoxofi pacnpocrpandnnocrrro yronbHbrx MecropoxAenufi Ha reppLrropzrr
crpaHbl' Anrop o6ocnosrrBaer Heo6xo4Iavrocrb p€Bpa6omz orrrkrMr43lrpoBaHHbrx
rexHoJlorl{qecKl4x cxeM lepepa6orKl4 yrJl.fl (Dou--flrno6croro Mecropox AeHLrfl Ha
ocHoBe lonyqeHHblx pe3yJlbraroB trccJreAoBauuit repMoJrLr3u 

" a*"6 uKarruv yrnfl@o'--fl*ro6croro Mecropo)K AeHr4fl, Korop're coorBercrByror Mr{poBbrM
TeHAeHIIV'IM rIoBhIIIreHLrfl- uy6zurr nepepa6orKkl cblpb.fl, BoBJrer{ eHLrflTexHoreHHbrx
pecypcoB r4 cHZ)KeHZrr gKonorkrqecKr4x plrcKoB.

Crpyrrypa pa6oru JIorI4rrHa, orpaxaer nornrrfi qLrKn r{ccneAoB auuit: ot
uccneAoBa]due Szsuxo-xl4Ml4qecKl4x xapaKTeplrcrr4K yrnr Ao pa:pa6orrcra
parlLr oH€urbHhrx TexHoJrorvqecKzx cxeM.

ocnosHrre 3 aAar{Lr, c $ opuynLrp oB aHHbre aBTopoM, BKJrK)qaror :

- orIpeAeJIeHLIe BeIrIecrBeHHOrO rr gJreMeHTHOrO COCTaBa r4ccneAyevEx npo6yrrlr @on--flrno6croro MecropoxAeHr,r, ;

- rIpoBeAeHLIe KZHerI4qecKIrx zccneAoB a]Fluit [poqecca epMonr43a yfnf, @on-
-fruo6cxoro Mecropox renkrfl c qenbro ycraHoBn eHprfl reMneparypnofr



3aBTICIIMOCTI4 Lr CKOpOCTI4 BbIIeneHI{f, neTrII{x n cMoJrr{cTbIX KOMITOHeHTOB
yfoJrbHofi u Mr.rHep€rnbHofi qacTefi ;

- pa3pa6orKy cnoco6a BbIAeneHluI 14 KoHAeHcar\nv nerfrux z cMoJrr{crbrx
B errle crB yrnr Oon--f rno6 croro Mecropox(A onufl;

- paspa6 orKy rexHoJloruu ra:zQurarlr4rr unacrnQuilup oBaHHoro yrnep oAa 14

onpeAeneHLIe orITI{M€trIbHbIX napaMerpoB [oJrrreHlrr 3HepferzqecKux u
TexHoJrofzqecKvx feHepaTopHhlx ra3OB;

npoBeAeHLIe uccneAoBarruit upoqecca BoccraHoBJreHr4.f, oKcr4,rlHbrx
coe4uHeuzfi, oopa3yrcrqr4xcfl. rrpu rlrpoMerarrlyprzvecrofi nepepa6orre
cBTIHI{OBO-TII4HKOBO|O KOHIIeHTpaTa, SHepfeTr4rrecKLtMLr feHepaTopHbrMr4 fa3aMr4;

- pazpa6orKy AByxcrylen.ratofi KoHcrpyKrllrkr peaKTopa-ra3oreHeparopa
AIrfl nonfreHll-f, nnacrzouqllpoBaHHoro yrJrepoAa u ero uocne4yroqefi
ra^ruQzxa\uu;

paapa6orxy rexHoJroflrn raenszraqnn yrm c [pLrMeHeHLreM
AByxcryleHqaTofo peaKTopa-f €BofeHeparopa.

Haytuar HoBLBHa, npeAcraBJleHHa.r B anropeQepare, noATBepxAaerct
sKcrepvMeHT€LIIbHbIM o6ocnoeaHrIeM uepepa6orrcz yrnf, @ou--frno6croro
MecTOpox(.{eHnfl5 LTccJIeAOBaHLIeM llpoqecCoB TepMOnIBa u Crpyr<rypnofi
AecrpyKIILru yrIrfl, a raKxe [poBeAeHr4eM KlrHerrrrrecKux r{ccneAoBanufi. c qenbro
ycraHoBireHr4fr' TeMneparypuoft 3aBuIcI{MocrvrLr cKopocrll BbrAeneHr4r KoMrroHeHToB
yrolrHofi kI MkIHepanrnofi qacrl{. Onpe4eneHa 3Heprvrfl aKTLrBarIun [poqeccoB,
BKJIIoqat nptMylo B€uIVAaIIuro IIo rpaQzrcarra Appenzyca. Kpoue roro, paspa6orana
KOHCTpyKIII/U ABP(CTyneHqaroro fa3ofeHeparopa Lr rexHoJrofkrqecKr4e cxeMbr
nepepa6orKa yruIt, rlo3BoJl.f,Iolqne oAHoBpeMeHHo rroJrf{arb yrJrepoA, Jrerf{r4e r4

cMoJILIcrbIe Belrlecrna, rasuQLIIII4poBarb yrJrepoa z oQQSKTLTBH9 LrcrroJrb3oBarb
TEIIJIO TIPOAYKTON NEPEPA6OTKLI AJI{ ICHEPA\VTU BOA'HO|O IIAPA.

HoezsHa flBnflercfl o6rerrzsHofi. TaK KaK [onyqeHHbre pe3ynbTaTbr
opLIeHTrIpoBaHhI Ha nepepa6orry cuequQzqecKoro Mecropo)r(AeHufl yrJrr, paHee
HeAOCTaTOqHO I43) IeHHbrX.

Pa6ora BbIIroJIHeHa c [pI{MeHeHrreM na46xnux z o6qerpu3HaHHbrx MeroAoB
I4ccJleAoBaEvtfl,, BKrrcqat xpoMarorpaQuvecrze MeroAhr a*alru3a. Zccne.uosaHus.
ocHoBaHhI Ha pa3AeneHuvr KoMIroHeHron npo6bl MeroAaMLr ruro-aAcop6qnon;gtoir u
r€rgo-ntlrmocrnofi xpoMarorpa$nvr, TaKX(e MaCC-CIIeKTpOMeTplrr4
rlocJleAyroulzM AereKTLIpoBaHLIeM z o6pa6orrcofi xpoMarorpaQnvecr<ux clrrH€uroB
c ucIroJIb3oBaHrIeM cnellll€ulz3rrpoBaHHoro rrporpaMMHoro o6ecue.reHraq.

[uccepragur rroJrHocrbro coorBercrByer 4 [yHKraM nacnopry
crleqllElJlbHocrn 2.5. XzN,tz'recrca.f, TexHoJlorut (vraruepzanu u rvrerannyprnx)
(2.5.L TexHolorlIs HeopraHl4rlecKlrx nerqecrn) B qacrr,r [por.r3BoAcrBeHHbre
Ilpoqeccbl [onyqeHLlf, HeopfaHr{qecKr4x rrpoAyKToB: COJrr4, Kr4CJrOTbr Z rq€lo.rz,
MpIHep€uIbHbIe yAo6peHI{rI, u3oronbl LI BbrcoKorrtrcrhre HeopraHuqecKpre npoAyKTbr,
KUTaJrVr3a;tOpbr, cop6enrrr, HeopraHLrqecKlre [pe[aparbr; TexHoJroruqecKr{erperaparbr; TEXHOJIOTUqECKI{CHeopraHLr qecKlre
llpoqeccbl (xvurEuecrue, Snszuecrcze n MexaHr4rrecxue) Lr3MeHeHrnr cocraBa,
cocro-sHllt, cnoficrn, Qoprvrrt cblpbt, Marepr4€lJra; cnoco6br u npoqeccbr 3arrlLrrbr
orcpyxatoqefi cpeAbl or ru6pocoB rIpoI43BoAcrB HeopraHr{qecKr{x rpoAyKroB,
yrI{JII'I3aIIr4fl. kr o6esnpexl4BaHl{e HeopraHr4qecKrD( npor,r3BoAcrBeHHbx orxoAoB;



cnoco6hl u cpeAcrBa pa3pa6orKll, TexHoJrorrlqecKrrx pactreToB, rrpoeKTr4poBaHr4r,
ynpaBneHl{t rexHoJIOrLItIeCKr4Mll npoqeccaMr{ v KaqecrBoM rrpoAyKrlr4r4
npLIMeHLITeJIbHO K rIpoI43BOACTBeHHbrM npoqeccaM nonrreHrz.f, HeopfaHr4qecKrzx
rrpoAyKroB.

Hecuorpx Ha srrcorzfi Haf{Ho-Merogu.recrnfi ypoBeHb anrope6e para,
I4Meerc'f, 3aMeqaHl4e' He cHI4xaroulee r6qeft rroJlo)Kl4Tenrnofi orIeHKr4: pa6ora
AeMoHcrpI4pyer 3HarII4MhIft uparrz.recxzfi pe3ynbrar 

- sOOeKTLrBHoe [onyr{eHr{e
SHeprerl4qecKoro f€Ba Hapfl.Iy c Apyfr{Mr4 TexHoJrofr{rrecKlrMr4 fa3aMz rrpura:z0zraqzra nnacrzQrallI4poBaHHoro yrnepoAa c r{cnoJrb3oBaHr4eM
pa:pa6oraHHoro ra3oreHeparopa. [nx 6onee uomrofi oqeHKr4 TexHoJrorr,rr4 noJre3Ho
.4OTIOJIHI4TeJIbHO rIpeAcraBI4Tb KOJrLrqecrBeHHbre AaHHbre o cocraBe 14

rrpv p a3nlrrrHbrx pe)KLr MaX Up oqec c a.
3aN4e.raHz.rr He Hocrr npr4Hrlr{luzurbHoro xapaKTepa r.r Moryr

gHepreruxu Ta4xu
ll*.
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aBTopoM n 4anrnefilrux ly6ru4Karlurrx.
lucceprallI4oHHaf, pa6ora Eaxpz44nH3oAa III.B. flBlrflerafl sanepur€uHrrv

HayqHbIM I4ccneAoBaHI4eM' BKJIIoqaroqI{M KoMnJIeKc Syn4aueHT€UrbHbrx u
npI4KnaAHbIX I4ccneAosaHufi. B pa6ore rlonfreHbr 3Harrr4Mbre pe3ynbrarbr Ans
KOMIJIeKCHO|O rlcrIoJIb3OBaHUfl yfJr.'I, BbIIroJrHeH Qnsurco-xrar,rn.recrufi aHaJrLr3

A.r'.H., AOIIeHT
Perrop klucrnryra

lpoqeccoB TepMonLI3a v rasvSuxaquz yrnt u pa:pa6oraHrr co6crseHHrre
TexHoJrofl4qecKLr e MeToAbr.

Pa6ora orrl4qaerc-f, nrrcorofi aKTy€lJrbHocrbro, Hayvuofi noezsHofi ulpaKTlrrrecKofi HarrpaBneHHOCTbro. llo coAepxaHr4ro, o6levy u ypoBHro
BbI[oJIHeHLrt oHa rIoJIHocrbIo coorBercrByer rpe6oaanuttM) npeAbf,BnreMbrM K
AplcceprallZ'flM Ha coI4cKaHVe yrenofi creIIeHI4 KaHAI4.qara rexHr4rrecKr4x HayK rro
cnellHuulblJoctu 2.5 <<Xzrraz'IecKa.f, TexHoJIorI4r (uarepzanbr H Merannyprna)>,
TIOAPA3AE I 2.5 .1 <TCXHOJIOfI{' HCOPTAHIIqCCKZX BEIIIECTB>.

Curararo, tITo aBTop 3acJryxLlBaer npr4cy)KAeHr4{ racr<ouofr yreHofi creneHz.

PeqeHrenr:
A.T.H., AOTIeHT
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