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oSuqualbHoro o[rIoHeHTa Ha ArIcceprallrloHHyro

r4clroJrb3oBaEr4fl. yfrlt B KaqecrBe gHepfoHocHTer.s

rexnororraefi roryqeHufl Bcex KoMrIoHeHToB ero

.rlonxHa 6urr B KoMrIJIeKce c

cocraBa. TorAa Aocrl'Iraercq

pa6ory IIIoAuena

fo.rrra$Axona laropoBuqa Ha reMy: <<Texno.rrorrlqecKrle ocHoBbI rasuQunaqnu

y1'.1rq @ou-.flrHo6crcoro rviecropoxgeHnq AJIfl coBMeIrIeHHoro rIpoI{3BoAcrBa

TerrJra rr xrrMrrqecKrrx MarepuaJloB>>, [peAcraB.nenHoft Ha corlcKaHl{e yuduoil

cTerreHrr KaHAuAaTa TexHrrqecKrrx HayK rlo clequaJrbHocTrr 05.17.01-

TexHoJrorrlfl HeopraHl{qecKl{x BeIrIecTB

AnryalsHocrb reMbr Arrccepralluu He BbI3bIBaer coMHeHI{t B cBfl3H c

pacnlrpeHrreM r{cfroJrb3oBaHyrfl. yru-f, An{ nonyqeHl,Ifl TeIIJTOHOCVT1IIfl. B namefr

crpaHe. O6srqno r4cnoJrb3oBaHrle yrus B KaqecrBe reIIJIoHocI4Ter-f, orHoclarc.fl K TaK

Ha3brBaeMtrItu "rpx3HbIM TexHoltotugttt", [ocKorbKy rlpu 3ToM BbIAeJItIorcr MHofo

BeII{eCTB, KOTOpbIe He BcefAa ucIIoJIb3yIOTCf, OHI4 CTaHOB'TC-U 3afpfl3HI4TeJItMI4

oKpy)Karoqefi npnpoAbr. 3arprsneHr4e npl4poAbl eu6pocaul4 or cx.Lrrankrfl' yrnfl' ,t

Apyrr4x Br4AoB r4cKorraeMoro rorrJlr4Ba araJro Ml4poBofi npo6neuofi, oco6euuo 4lr

npoMbrr[neHHo pa3BLtrbrx crpaH. Mnorze crpaHbl pelueHl{e 4aunofi npo6leurt

ocyqecTBJuroT B ocHoBHoM OfpaHHqeHI4eM I4CITOJIb3OBAHVfl yfJI{, oAHaKO 3TO

cKa3brBaercr orpr4rlareirbHo Anfl p'a3Br4Tvrfl, rIpoMbII[neHHocrI4. Xors IIoKa

TaAxurracraHy He rpo3r4Tb npo6nevra 3arpt3HeHl4t arvrocSepn nrt6pocalru or

Q)Klara]FLVrfl. yfJl-f,, I{o nocKonbKy c KDKAbIM fOAOM yBenurlHBaeTafl. }IcnoJIb3oBaHI4e

yrnfl [nfl paarnkrpflrorqeficx uorpe6nocru npoMbllxneHHocrl4, To orITI{MaJrbHoe

perrreHr4e Aasuofi upo6nenau AonxHo cnocoScrBoBarb oAHoBpeMeHHoMy

pa3Br4Tr4ro rrpoMbrrxneHHocTr,l Lr coxpaHeHl4lo tII4cTOTbI npHpoAbl HaIIIIIX

Teppuropufi. BuuoJrHeHHar cotrcKareJleM Al,IccepralluoHuaa pa6ora BHocI4r csofr

BKnaA B perrreHl4e Aannofi npo6nevrrr. Kar crll4Taer col4cKareJlb, TexHoJIorLLfl

BbrcoKar e$SercrranHocrb rlcloJrb3oBankrfr yrn.lt B 3KoHoMI4lIecKoM BbIpaxeHPrH 14

o6ecueqvBaerc_fl 3KojrorlrrrecKa{ qrrcrpTa Aannofi eQQeruzeHocrl4, He HaHocflIt\afl

yqepd rpupoAe. I&cxogt r43 cKa3aHHofo, pa6ora BbIrroJIHeHa B coorBercrBl4l4 c

KoHueIIUl4efi rounleKcHofo rIcIIoJIb3oBaHvrfl yrnf B KaqecrBe rerlJloHoavrreIrs. vrvr

^nfl raarasurcaqul.r c o.rzcrKofi o6pa:yroqvrxcfl. npoAyKToB or c)KHraHI4t Lrlrkr

rasu$rararlr4r4 yrn.fl or orxoAoB, pa3AeJreHl4s orxo,{oB I{ I4crIoJIb3oBaHI4-[ npoAyKToB

Irx cocTaBa Anfl, ilonyqeHu{ [oIIyTHbIX BeIIIeCTB I,I MaTepI4€UIOB.
' 

Irlcxo.q fl, vr3 Aansofi KoHrlelqur4, col4cKareJlb cql,ITaer, uro eSSeKTI{BHocrb

r4crroJrb3oBa%trs. yfnt Bo3pacTaeT TOJIbKO [pI4 COBMeCTHOM efo I4CIIOJIb3OBAHI4VT B

KarlecrBe 3HeproHocr4TeJrt 14 Anq [poI,I3BoAcrBa xratranqecr<rax BeqecrB. VIz-za



/

He.4OCTaTOqHOCTLT nHTepaTypHbrx AaHHbIX [o 3ooeKTI'IBHOMy TICIOnb3OBaHI'Irc yfnfl

rpeSyercq pa3pa6orKa coorBeTcrBylorlr4x TexHonon4fi coBMeIIIeHHOfO

lpor43BoAcTBa TeIIJIA V Xpt}..{I.dqeCKUX MaTepl{anoB H3 yul-f,, B CBfl3VI C rIeM BO3HTIKJIa

HeoSxoAlrMocrb B BbrnoJrHeHr4vr AaHHofi AI4ccepraIII4oHHofi pa6orrr. B cnssu c reM,

qTo yronb (DoH--frno6cxoro MecropoxAenlafl IxlrpoKo npl4MeH.flerct

rrpor43BoAcrBax MHorr,rx xpyuuefiurvx ilpoMbIrrrJIeHHbIX ilpeAnpuxrufi, pecny6luxil,

TO HayqHbre rrccJreAoBaHrrt ilpoBeAeHbl c cocraBoM AaHHofo yrus.

I{e.nrro Anccepraquonnofi pa6oru rBJrrerc.rr pa:pa6orKa rexHororurlecKl4x

ocHoB KoMrrJreKcHoro npoqecca raeuQnraquu yrrta vr I4crIoJIb3oBaHI4e ero

rpoAyKroB.

3aAa qa u u I4ccneA osarfuir rBn.srorc{ :

- aHaJrvr3 cocraBoB yrm @on--frno6cr<oro Mecropoxp.envfl, Anfl oIIeHKI4

Bo3Mox{Hocrr4 ero ra:z S uKar\krr4;

- orITI4MLrca\Lrfl, rlpoqecca napo-Bo3Ayuruofi ra:uQuxaquu yrntr @ou-

.flruodcxoro Mecropoxr Aenvrfl Anfl IroBbIIrIeHI4.a renJlorBopuofi cuocoSuocrr,r

TexHoJrof I4r{ecKof o f €Ba;

- pa:pa6orKa KoMrrlercuofi TexHoiror uu r azu$LrKar\trw yrnfl @on-fl rno6 croro

Mecropox{[eHvrfl. [nfl coeN{elldHHofo rIpoI43BoAcrBa reIIJIa v xl4Mr{r{ecKl4x

Marepr{€LnoB;

- anaJrr43 Lr orIeHKa rrcrroJrb3oBaHvrfl fipouecca ra:ra$ura\vvr ytnfl. @on-

-flruo6crcoro Mecropox.qeHr4fl Anfl. nonyrleHr,rr rexHoJloruqecKofo fa3a B Kar{ecrBe

cbrpbr B rIpoI{3BoAcTBax aMMHaKa H KapoaMrrAa;

- pa3paSorxa rexHonorr4r4 yrr4nv3arJvrLr 3oJrbr yrn-f, @ou--frsoScroro

MecTopo)KaqFIufl B nporr3BoAcTBax B{)KyIqr4x Be[IecTB I,I CTpO?ITeJrbHbIX Clrecefi a

nccne.IloB a:grlae r{x rexHI4qecKI,IX ceofi crn.

cTaTeu B x{ypHanax,

l'alxuxl.tcraH. L4 7

ron$epenryuir, a rarcKe

TalxurucraH.

Ily6.rrurcaqnu: no reMe AllccepTaquu ony6JIHKoBaHo 13 pa6or, B roM'{ucre 6

peKoMeHAoBaHHbIX BAK npu llpe:z4eHre Pecny6lur<vr

B Marepl4anax MexAyHapoAHbIX tt peclyOnI4KaHcKHX

[onyqeHo Peuresue o BblAarre MaJIoro rlareHTa Pecny6irraxn

Crpyr<rypa n coAeprr(aHrre ArrcceprauuoHnofi pa6orut..{rzcceprallLIoHHa-s

pa6ora cocror{T Lr3 nne4enua, 5 rJraB, BbIBoAoB, crII4cKa nrrreparypbl,

BKJrroqaroruero 108 nauvrenoeaHlafi 6uSnnorpa$uuecr<ux ccbIJIoK, I43JIolKeHa sa I04

crpaHr,rqax reKcra KoMrrbrorepHoro reKcra, BKrroqat 19 taltutl ra 9 pucyuxoe.

Perueurae orux 3aAar{ orpax{eHo B coAep}KaHtrvr Al4ccepraqzouHofi pa6ortr.



B rJraBe 1 <<rasnQnraqnr yrJrfl, o6pasyroqrrecfl BerrlecrBa v r{x
rlcrloJlb3oBaHrre>> [pI4BeAeHbr nr4TeparypHbre AaHHbre IIo cocraBaM yfJr.f,,

npoqeccavr ra:uQzKaIIlIIl yrnt r4 LrcrroJrb3oBaHr4.rr ero KoMnoHeHToB. Coucrarelr

arl'ankrcvpyer ouy6JIIrKoBaHHbIe nr4TeparypHbre AaHHbre rro cocraBaM 14 cnoficreax4
yruefr, yKa3hlBaer npoqeccbl rIX B3akIMoAeitctsux c pa3HbrMr4 xr{Mr4rrecKr,rMr4

p e areHTaMI,I, xap aKTep I,I3yer renJlorB op Hbre cuo co6 uo crr{ npoAyKToB r azu$uxaguu
yrJlfl, aHaJII43?Ipyer KI{HeruKy kr o6racru nporeKaHr{s craluu [poqecca

ra:z$uxalll{n yrnt, [prIBoAI4T AaHHbre rro r{crroJrb3oBaHr,rro rrpoAyKToB cocraBa
yrnt. BrlscHserct, rrro cocraBbl yrnefi OoH-flrno6cr<oro Mecropo)K aeHufl Sstru

I43yqeHbI eIrle s tuecrl4Aectrble roAbr y.r€Hrrrura l4ycruryraxkrvtprvr Ar<aAeurau HayK
pecuy6nvKl4, oAHaKo I4ccJIeAoBaHI4{ npoBoAr4nr4cb B ocHoBHoM Anq onpe [enonufl
cocraBoB c IIeiIbIo vcnoJlb3oBaHufl AaHHoro yrnf, An.rr KoKcoBaHlzfl. llo noupocatr

ra-:u$uxaquu yrnefi @on--flrno6crcoro MecropoxAeHrlf, ony6nraroBalua roJrbKo

oAHa QTarbfl upo$eccopa CaSzesa X. c corpyAHr4KaMrr, Apyrne LrccneAoBa:ntrfl He
npoBoAl4nl{cb Ha [pornKeHze 6olee nflTkrrecflTr{ Jrer. Vts-za orcyrcrBr4r AaHHbrx no
KoMrIJIeKcHoMy I{ctloJrb3oBaHr4ro ytnfl. Bo3HrlKJra ueo6xo4uMocrb B npoBeAeHr4r4
HoBbIX I{ccJreAoBayuit, B cB.s3H c qeM cSopuyruapoBaHa rlenb kr onpeAeJreHbr 3araur4
BbrrroJrHeHns AaHHofr 4rzccepraqnonnofi pa6orrr.

B rJraBe 2 <<O6rercruI Lr MeroAbI rrccJreAoBaH[q>> onpeAenenu o6rer<ru
uccne.qoBaHufl, u rlcrronmyeMhle MeroAbr r43yrreHr,u cocraBoB kr cnoficrn
Marepl4€uloB. O6reKTaMI{ AaHHrIX IaccneAoBauuit;rBJrrercf, yronb @on--flrnodcr<oro

Mecropo)KreHvrfl u rIpoAyKThI efo ra:HSraraquu, yrneBoAopoAhr kr r4x ra3oBbre

cocraBbr rlocne KoHBepcr4r4, xHMr4qecKl{e BerrlecrBa, [oryr{aeMbre u3
yfnepoAcoAepx{aqefo cbrpbr (4eyoxcz4 yfnepoAa, aMMr{aK, xap6arvlz4),
IIeMeHTHbIe v frrlIcoBble BflKyrrll4e, 6etourt Lr furrcoBble KoMno3r4rlr4r4 c
I4crIoJIb3oBaHI4eM 3oJrbl yrnr @on-.flrno6croro Mecropox{ ne:ur4fl. llpuee4eurr
KparKI4e cBeAeHI,It o cocraBax v ocHoBHbrx ceoficreax [pr4MeH_rreMbrx B
uccne.qoBaHuflx Marepv€Lnos. Irlcuonb3qBaHbr xr4Mr4rrecKr{e, peHTreHocrpyKTypHbre

II KI{HETI4qECKI4C MCTOAbI I4CCJIEAOBAHLIfl COCTABOB IONYIIEHHbIX MATEPKTEUIOB 2T KTX

csofrcre. llpoee4enbl TaKxte Marepr{anbHo-TenJroBbre pacveru rexHoJrorr4rrecKrrx

llpoqeccoB pIclloJlb3oBar{ufl yfJrt u Apyfr4x yfJrepoAcoAepxcaulHx BerrIecTB,

ocyqecrBJreHo DKcneplzMeHT€urbHoe rrcroroBJreHr4e u r4c[brraHr4e o6pa:qon

crpol{TenbHblx Marepl4€LnoB Anlt Bbr.f,cueHr{fl Brrvrfllavrr 3oJrbr yrn.fl @olr--f,rlro5cr<oro

Me cTopo)K Ite]Hkrfl, Ha rEMeH eHr4s. krx Kaq ecTBa.

B uraBe 3 <<Texno.norurrecK[e ocHoBbr raruQurcarrytu yrrq @on-

.flrnodcrcoro Mecropo?nAeuuq Arq coBMeureHHoro irpournoAcrBa rerrJra w



xr{MrrqecKrrx MaTeprraJroB>> yK€BaHbI SKOIOfI4r{eCKI4e npooneMbl I4cIIOJIb3OBaHVfl

yrnr v ryrvr r4x perreHz.s. Baxnuvr rpe6oBaHueM K rlpoqeccy ra:ra$uKarJm yrnt

flBJrreTcfl yBenuqeHr4e Aonu TerrJroTBopHbIX KoMnoHeTOB B CMeCI4 OOpa3yIOqLIXCfl

fa3oB. Coucr<arereu gTa 3a4aqa pelxeHa rryTeM oTTTHMH3aIIUZ peXI{MOB

TexHoJror[qecKoro npouecca ra^eu$urcaqura yrn-lt Ha ocHoBe pe[reHl4{

MareMarr4.{ecKofi MoAeJrr{, aAeKBarHo onllcblBarou{efi pealruufi rrpoMbllxnennufr

npoqecc. OnruNausaq;ufl rrapaMerpoB rlpoqecca ra:uSuraquu yrus rIo3BoJII'IJIa

yBenuqnTb relJrorBopHyro cnoco6nocrb reHeparopcKoro ra3a sa cqer yBenl4qeHl4t

.{onu BoAopoAa H MeTaHa rrpr4 rrocTo.uHHoM H HLI3KOM COAepXaHUI4 AByOKI4CId

yfnepoAa B ero cocraBe. Taxas. onrIlMI{3aIII{fl TaKx(e rIo3BoJII4JIa yMeHbIIrLITb

yAenbHbre pacxoAbr oKr{cJrr4Terefr ymepoAa, T.e. BoArHoro Ilapa I4 Bo3Ayxa, r{To, B

cBoro oqepeAb, rrpr4BoAr,rT K yMeHbrrreHl4lo o6leua LI Maccbl fa3ofeHepaTopa.

B erofi )Ke rJraBe orrr4caHbr paspa6oraHHble coucKareJreM KoMIrJIeKcHbIe

TexHoJrornr{ raszQuraqrzu yrnt Anfl conueu{eHHoro Irpoll3BoAcrBa reIUIa v

xr4MrrqecKrax BerrlecrB cocraBaytnfl. Coucrarenb rlpeAnaraer ABa BapvaHTa Aannofi

rexHoJrorI4I4. llepnrrfi BapI4aHT Anfl ilOnyr{eHl4q rexHoJlofl4rrecKofo la3a,

Henocpe.4cTBeHHo r4cnonb3yeMofo B KaqecTBe cblpb-fl B npoI43BoAcTBax xHMI4qecKI4X

Marepr4€uroB, a nropofi BapuaHT l.Irfl nofiyqeHl4-a ra3a-gHeproHocuTerq B

npor43BoAcrBax rrpoMbrruneHHbrx upe4npI,rxrufi. Cyrr oSoux BapuaHroe AaHHofi

TexHoJrorr4r,r orpaxaerc.rl B Ha3BaHLrr4 Al4ccepraquouuofi paSomr, T.e. rroJlHoe

r4crroJrb3oBaHr4e rerrJrorBopuofi cnoco6nocru yrnfl ra o6pasyro[Il4xc{ KoMrIoHeHToB,

a TaK)Ke vI caMrkrx 3Tr4X KOMIIOHeHTOB Anq IIOIyqeHI4fl pa3nI4rIHbIX XIIMI4qeCKI4X

Marepr4uuroB. Pearusarlus Aannofi TexHoJIorrlH B rIpoMbIrxJIeHHoM uacuna6e

Mo)Ker crarb ocnonofi co3naHvrfl, HoBoro 6esorxoAHoro rlpol43Bo.{crBa rellra vr

xuMrar{ecKlrx Marepz€uroB kr3 yrnt. HayuHax HoBI43Ha Aauuofi TexHoJIorI4r{

no.qrBep)KAeHa nonyqeHlreM noJIoxtI4TeJIbHofo pelueHras llareHTHoro BeAoMcrBa

Pecny6nrzru Ta4xzKucraH Ha BbrAaqy Manoro rlareHTa ua raso6pereHl'Ie.

B rJraBe 4 <<CpannureJrbHafl oIIeHKa lrcrloJrb3oBaHl{fl yrrq @on-

,fryro6cnoro MecropolnAeH[fl B rrpolr3BoAcrBe rexHoJrorl{qecKoro ra3a AJIfl

crrHTe3a aMMr{aKa v rcapbauuga>> npI{BeAeHbI AaHHbIe cpaBHI4TeJIbHoro

r,rccJreAoBa]ldyrfl, rro LlcrroJrb3oBaHr4lo pa3HbIX yfJlepoAcoAepxaqux BI4AoB Cblpbt B

rrpor43BoAcrBax cLrHTe3a aMMrzaKa u r<ap6anrIz4a. llpoee4euurre MarepI'IaJIbHo-

TETIJIOBbIE pacveru noKa3€UrI4 uee$QerruBHocTb I4crIoJIb3oBala:afl. cuocoSa

ra:r,i$raraquu yrns B npor43BoAcrBax aMMI4aKa vr rcapdattuga ro cne.Ayroul4M

TIOKA3ATEJI'M:

- rro BbIXo4y xap6aMvrlavs eAr4HuIIbI cblpbf,;



- IIo BonpocaM TpaHc[opTr4poBKr4 r4 xpaHeHuf orpoMHofo KoJII,IqecTBAyfnfl;

- rro MarepklanbHblM z 3Hepfer[qecKllM 3arparaM;

- u ro SKorofr4tlecKplM coo6paxeHl4eM.

floKasaHo, qro sSSer<rHnHbrM cbrpbeM Als rtonyqeHl4t aMMLIaKa vr KapoaNrvrl.a

f,BJrrrorc.f, rrprlpoAHbrfi ras uxu4t<uit ra: Qparcql4l4 rlpolanavrIrr46ytaua.Wz Ir yrrt-fl

Oos--fllro6croro Mecropox1orttrfl MontHo [onyr{I4Tb Bcero 3729 rr r<ap6aul4Aa, Ho

c yqeroM Toro, rrro Anr ocyqecrBJleHl,If, cnoco6a razuSuxagvu 1r yur HaAo

c)nrrrarb erqe 0,4 T yrJr-rr, TorAa BbrxoA r<ap6avruga cocraBvrr Bcero 2664 Kr, KorAa

as 1r [pr4poAHoro ra3a vrnvr ]KvrqKoro ra:a Sparqrafi upouana Lrru 6ytaua Mo]KHo

ronyql,Irb or 3607,7 Ao 3862,6 Kr rcap6auu4a. BrrxcueHo, qro uaz6olee

frpor{3BoAr4TeJrbHbrM flBrrflercfl. cnoco6 nonyqeHl4fl aMMI4aKa u r<apSavru4a r43

rprrpoAHofo ra3a, raK KaK npn o6pa^:onaunn 3607,7 Kr xap6awuga eqe

AononHr4TenbHo o6pasyercx 301,3 Kr aMMIaaKa, qro no3BoJlter AorIonHZTeJIbHo

ronyqprrb 53I.7 rr CO(NH2)2. TorAa H3 1r rlpnpoAHoro ra3a o6pasyercs 4139.4

Kr rapSavrra4a, r{To B 1.55 pa3a 6omute, rIeM rlpu I{crloJlb3oBaHkru yrnt.

Coucrarelrc cJreAyer 9Tr{ AaHHbre AoHecrI4 Ao cneIII4uLJII4croB MIauHcrepcrBa

rrpoMbrrilneHHocrr{ ra Hoeofi TexHoJlorIafi, nocxonbKy B Hacro.flIrlee BpeM-s 6rrnurufi

3aBoA no npolr3BoAcrBy rap6aura4a s Xarroucrofi o6lacrn MoAepHl43l4pyerct c

yuerovr ucrroJrb3oBaEnfl, y|ns B KaqecTBe cblpbf, B IIpOLI3BOACTBaX ANIIN.IVIAKA V\

rcaplatvmga. lloly.raerca, vro , yuenue npeAnararor 6olee rrporpeccnBHble

TexHoJrorlrrl rronyqeHn.f, rcap6avtuga, a Ha rrpol,I3BoAcrBe BHeAp{erct oonee

MHof 03 aTp aT:aafl. 14 OT aT aJlafl. TeXHO JI orl{-f, np OH3 B oAcTB a rap6 auu4a.

B rJraBe 5 <<Paspa6orra paqrroHaJrbHbrx cuocodon ucrIoJrb3oBaHHq

orxoAoB rasu$nrcaq[u Yr.lrfl @on-,flrno6crcoro Mecropo)ItAeHI{r B

rrporr3BoAcrBe xr{Mr{qecKrrx MareprraJloB>> cocraBJleHa KJlaccuQrar<aqrax orxoAoB

rasu$uraquu yrnr v yKa3aHhr uau6oree palllroH€ulbHhre cnocodrr Lrx

r4crroJrb3oBannfl.. B Aansoft rJraBe rIpI4BeAeHbI pe3ynbrarbr sKclepI4MeHTaJrbHbIX
t -

r4ccneAoBartuit to [onyqeHr4ro u upI4MeHeHrrIo MHHepaIIbHoro HarIoJIHI4TeIrfl H3

3oJrbr y;;1f, @on--flrno6croro Mecropox4envrfl.I,lcurrranbl rI4IIcoBbIe I4 IIeMeHTHbIe

KoMrro3LrrIr4H c MI{HepanbHbIM HaTIoJIHI{TeJIeM. I4cnoltlsoBaHI4e MI,IHep€LnbHoro

HalorHI4TeJr-s [oBblruaer rrporrHocrb, BoAoHenpoHl4llaeMocrb vr eo.4ocrofiKocrb

fr4ncoBoro u IIeMeHTHO|O KaMHq, CHIDKaeT paCXOAbI MI4HepaJIbHoro Bqx{yluero Ao

20oh e cocraBax 6eroHa. 3Aecr Ha.qo orMerr4Tb cneAyroqee. Ha npol43BoAcrBax

T3U-2 ropoAa [yuraH6e B roA r4crrorlb3yerct Ao 900 000 r yrn.r @oH--flrno6croro

Mecropox1eHkrfl,. llo 4aHHuvr yv€urrx I4ncrvryra

coAepxaHl4e 3oJIbI B pa3HbIX COCTaBaX AaHHO|O yfng

xuvlzzr Ara4evrurl HaYr PT,

ziMen-sercs or 3 Ao 39Yo, ecrvl



rrpr4Hf,rb cpeAHee 3HaqeHrle l\oh, ro B ro.q or cxtl4raHl4fl 900 000 r yfnf, o6pa:yercr

90 000 T 3oJrbr. 3ro orpoMHoe KoJILIqecrBo rexHoreHHoro cblpb,lt, v earu

crporrrenbHbre npe1npkrfiTkrfl, pecuy6nuxz ilpl4Myr K BHeApeHI4ro pa:pa6orr<u

coHcKareJrs, To npr{ 3ToM, Bo-rrepBblx, KaqecrBo IIpOI,I3B0AI4MbIX I4MI4 6erouuux

us1erufi, noBbrrrraercr, Bo-BTopbrx, cgKoHoMI4Tcr Ao 90 000 T ueMeHTa B roA. A:ro

orpoMHbrfi srconouu\ecxuit. eS$ercr or I4cIIoJIb3oBaHI4.f, ToJIbKo oAHo[ uayuuolr

pa:pa6orxu. 3ru .{aHHbre cBurAereJrbcrByror, qro coHcKareJIeM BbIIroJIHeHa HayrIHo-

uccJre,{oBareJrbcKa r, pa6ora c orAaqefi 6omuero sKoHoMLIrIecKoro e$Sercra.

,{ucceprarlr{oHHaf, pa6ora coLrcKarent 3aBepuraerc.f, o6ulzvua BbIBoAaMH I4

cnHcKoM III4TI4poBannofi nl{Teparypbl.

Crenenr o6ocHoeaHHocrr{ rr AocroBepHocrl{ ocHoBHbIx pe3yilbraroB v

peKo MeHAa IIH fi , cQopvty.tt upoBaH H blx B Arrccepra IIU lI

Pesylrrarrr nonyqeHbr Ha ocHoBe rIpoBeAeHVs Ilrl4poKoro cneKTpa

LrccneAoBauuit, KaK .rro cocraBaM yrn.fl I,I [poAyKToB ero ra^:raSurarJlzz, TaK I4 rlo

orrpeAeneHr4ro rrapaMerpoB TexHoJloruqecKoro uI4KJIa rasraQzrarJvrv yrnfl. BHsoAri

r{ peKoMen4arJuv pa6orrt ocHoBbrBalorcfl. Ha aHaJII,I3e pe3ynbraroB, rIoJIyrIeHHbIX Ir3

MHO|OTTJTaHOBO|O r4CCneAOBaHLrfl., OnU BIIOJIHe XapaKTepH3yIoT coAepxaHl4e

.qr{ccepTarluu. CreIIeHb I{X AocToBepHocTLI He BbI3bIBaeT coMH elrklfl .

Jlu.rHurfi BKJTaA aBTopa Bbrpa)Kaercf, B c6ope 14 aHiuII{3e nl4TeparypHbix

AaHHbIx, BbrrroJrHeHl4r4 SKcrIeplIMeHToB I,I TexHoJlorl4qecKux pacu€ron, o6o6u{eHl4rr

pe3ynbraroB r4ccneAoBauuit, SopuynupoBKe ocHoBHbIX BbrBo.{oB kr noloxenufi

Ar4CCepraIII4I4.

HayvHan HoBrI3Ha Pa6oru:

Paspa6oraHa KoMrrJreKcHaf, TexHoJloruxrazuSuKallur{ yrn-a .qrrx coBMerq€uuoro

npo Ir3Bo.{cTB a TeIIJI a vI xuvlatl e CKLIX MaTepu€Ln O e. YcraHo BI e Ho,'{To :

orrrlrMr43arlr4f, rrpoqecca ra:uQur<aquu yrns rnfl yBenl4qeHl4t Aon

rerrJrorBopHbrx ra3oB (Hz, CFI4, CO, HzS) B cocraBe rexHoJlorlzrlecKoro ra3

cnoco6crByer rrpo[opqzoH€LrrbHoMy cHI4)KeHrIIo yAenbHbIX pacxoAoB oKI4cJII4reJIe

yrnepoAa u o6qero o6reua o6pa:yrorqvrxcfl ra3oB;

pa:paSoraHHafl KoMrrJreKcHar rexHoJlorl4t rasu$uxaquu yrnf, Anfl

converq€HHoro upor{3BoAcrBa renJla Lr xI4MpIqecKI4x MarepI,laJIoB ro3Borser

IIOJTHOCTbTO I,lCrrOJrb3OBaTb KOMIIOHeHTbI COCTaBa yfn{ v ux TerrJloTBopHyro

cuocodsocs 6eg o6pa:onaHux nrr6pocoB, 3arpfl 3Htlou1l4x oKpyxarolqyro cpeAy;

. - I1o BceM noKa3aTeJIflM IIpOH3BOACTBa: [pOI43BO,qUTeJIbHOCTI4, MaTepvailo - vI

eneprodvtKocrl4, . oKoJlorr4.IecKofi rll4crore rexHoJlorl{qecKl4x rrpoqeccoB,

ynpaBneHlrro xr4Mr4Ko-TexHoJrorl4qecKuMl4 npoqeccdMra, ganrzvraeuoft nnouraAu



noA o6opy4oeaHvrfl, aBToHoMHocrI{ [epeBo3oK r4 xpaHeHHIO Cblpbt Lr ApyfHX

ra30B B Kar{ecrBe cblpb{ [rrfl$arropon, I4crIoJIb3oBaHI4e yrneBoAopoAHblx

ronyr{eHr,rs. COz, NH3 u CO(NH2)2 flBlrfl.ercx eS0ercruBHee u perra6erlbHee, qeM

r4c Iro Jrb3o BaH.vre yf JIfl ;
- 3oJra yrnr (Don--finro6cxoro Mecropoxpslnus, MHofoKoMrIoHeHTHa H Ao

78.68% cocTor4T vr3 oKcLIAoB SiO2 LI Al2O3, ee I4crIoJIb3oBaHI{e B KarlecrBe

Ml4HepanbHofo HaIIoJIHI4Ten.rI BgXyqI4X BeII{eCTB IIOBbIIIIaeT KarIecTBo |I4IICOBbIX

rouuoauqufi u npoqHocrb rIeMeHTHbrx 6eronos npu oAHoBpeMeHHoM

yMeHbrrreluvy1enbHblx pacxoAoB Btxylqero B I{x cocTaBax Ao 20yo.

B saKrroqeHrru aBTopoM csopvryrlrpoBaHbl ocHoBHbIe BbIBoAbI no paSore.

Onra orpaxaror ocHoBHbre pe3ynbrarbl BbIrIoJIHeHHofo I4ccJIeAoBaHr4fl.. Brtno4u

AOCTaTOT{HO apfyMeHTr4poBaHbr lr xopoluo oTpa}KaIoT HayrIHyIo u npaKTl4qecKylo

3Haqr4Mocrb Al{cceprarlul4, qro Aa€r ocHoBaHI4e roBopl4Tb o6 o6ocsonaHHocrl4

3 auIIrqaeMbIX AI{ccepraHToM noloNesI'rft .

Pe:yrrraru Arrccepralluu AocrarorlHo rIoJrHo rr3Jro?I(eHbl B 13

nySnuxaqvrfrx) vrx crrr4coK npzne,4en e anrope$epare. Co4epxaHl4e aBrope$epara

c o oTBercrByer ocHoBHbIM n OJIOXeH LrflM ALIC CepraIIUU.

SrcoHovrn.recnufi a0Qercr. B pa6ore He ro.qcqurar oKoHoMl4qecrufi eS0exr n

.qeHe)KHoM BbrpaxeHvrLr or pa3pa6orannrrx rexHoJlorufi, rtpou3BoAcrBa rerlJra I4

xr4MuarecKnx rrpoAyKToB rpu rasraSvlrcaqzu yrrt.f,. O4uaro, nocKonbKy [annafl'

TexHoJrofll.n Iro3BoIqeT nonHocTblo ucIIoJIb3oBaTb Bce KoMnoHeHTbI cocTaBa yrnfl' 14

vx relJrorBopHocrb, To pa3yMeerct, rITo oHa 6olee eS$errranna kr B

oKoHoMr{qecKoM BbrpDKeHvrL\ vr B gKoJIorIzrIecKoM rIJIaHe. Kpovre rofo, 3oJIa yrnq

3aMeH.fleT rc 20o/o rIeMeHTa vI rkIrIQa B COCTaBaX cTpOHTeJIbHbIX KoMIIo3I4Iluit. flpu

oroM rtonyqaerc.f, seHrrfi 3KoHoMlaqecrufi e$Serr.

CoorsercrBrle anropeQepara ocHoBHoMy coAepxaHlrro Alrccepralluu v

coorBercrBue Arrcceprarluu 3afl B"uennoft c[eql{aJrbHocru H orpacJru HayK

B anrope$epare r{3Jro)KeHbr o6o6rq€nHble AaHHue pa6oru. Ero coAepxaHl4e

BrroJrHe cooTBeTcTByeT ocHoBHbrM pe3ynbTaTaM I{ccJIe.4OBaHI{t, npHBeAeHHbIX B

Ar,rcceprauuonuofi pa6ore.

.{racceprarlr4oHHa.s pa6ora l[oAraeea f. f. coorBercrByer cleul4aJlbHocrl4

05. 1 7.0 1 - TexHoJrorr4.f, HeopraHnqecKrIx BeqecrB (rexnrauecKue uayxrz).

11o 4ucceprarlrroHnofi padore llloluena I.I. Mo]I(Ho cAeJrarb cJreAyroqrre

saMe.raHI{q:

1. OnruMlasar\Hfr. rapaMerpoB rlpoqecca rasra$zxaquu yfnt rlpoBeAeHa Ha

TerIrIoBoro 6alauca.ocHoBe MareMarll'{ecrofi Mo,{enu Marepu€LnbHofo u

7



llouevry He cocTaBJIeHa o6u{aq MaTeMaTullecKat MoAenb pa6orbl

f a3 of eH ep aTop a, BKJrK)rraroulaf, ypaBH eHl4fl KI,IH eTI4KI4, M aC CO-TennOn ep eHo c a 14

Marepr4aJrbHo-TenJroBoro 6atalaca? Perueuze o6qefi MareMarl4r{ecKofr MoAenI4

pa6omr ra3oreHeparopa rro3BonraJla 6s nolryquTb 6olrrue pe3ynbraroB tro

o [Tr4MI43aIIV U p eXI4MOB p ao OTbI f a3of eH epaTop a.

2. B paspa6oraHHbrx rexHoJrorl4rrecKlrx cxeMax conueuleHHoro npou3BoAcrBa

TerrJra r{ xLrMHqecKLrx MaTepH€LnoB He orlpeAeneHbl KoHKpeTHbIe nporl3BoAcTBa

r4cnoJrb3oBaHufl. reHeparopcKoro fa3a, 6es raKoro onpe.{eneHl4-x oIIeHKa

e S S e rcruBHo crr{ np eAn oxeHHofi TexHonor Hu xBlrflerct HenoJIHo IIeHH oI4.

3. PenrrerorpaMMa cocraBa 3oJrbr, KpoMe orrpeAeneHl{t HaJrr4qvrfl. KBapIIa,

floJrHocrbro He pacurra$poBaHa. Tarxe He npoBe4en peHrreHoQa:oerrfi aHarug

cocTaBoB ftrrrcoBoro r4 rIeMeHTHofo KaMHeI{ c MLIHepanbHbIM HaTIOJIHIITeJIeM

r43 3oJrbr yrJu (DoH--flrno6croro Mecropo)K4eHufl.. llonHa-fl pacurzSpoBKa

cocraBoB 3oJrbr, rr4rrcoBoro Lr ueMeHTHoro raunefi rIo3BoJII4JIa6:rr olpeAenl4Tb

o6rqufi MexaHu3M BrrvrflHufl. KoMrroHeHToB cocraBa 3oJIbI Ha I43MeHeHu-s

rrapaMerpos ceoficrB rLIIIca H IIeMeHTa.

4. Cpanneuue BapuaHToB r4crroJrb3oBaHn-s p€r3Hbrx yrnepoAcoAepxaqzx Bi4.4oB

cbrpbfl cAeJraHo Ha ocHoBe Marepu€LnbHbrx 6araHcos I4 oIIeHKu rpaHcnoprHblx

pacxoAoB, oAHaKo He orrpeAeJreHbr 3arparbr Ha oHeprrlro, BoAbI, o6opylona:rtkrfl

lr Apyrue Lr3AepXKI,I npoH3BoAcTBa. MoxHo Iu 6es yuera 3rI,IX Saxropoe 4arr

orIeHKy o6 eQSeKTHBHocTH r4crroJrb3oBaHr4fl yrnepoAcoAepxalqero cblpb-s B

rrpor43BoAcrBax aMMI{aKa rz rap6avr uga?

5. llo pe3ynbraraM pa6oru B cocraBe 3oJIbI yrnlt @on--frno6croro

MecropoxAeHufl. r{Meercs Ao 26.9Yo oKr4crr anroMl4HkIq. He flB[rfl.erafl.lu 6olee

e$SexrraBHbrM rlcrroJrb3oBarb gry 3ony l.nfl [onyrleHlIq rJII4Ho3eMa,

I4cnonb3yeMofo B npoz3BoAcrBe aJIIoMI4Hr4{, rIeM I,IcrloJlb3oeam ed B cocraBax

fIlrICa U qeiuegra?

Cne4yer orMerr4Tb, rrro yKa3aHHbre 3aMeqaHrlf, He cHl4x{aror o6utefi

froJro)KnTelrnofi orIeHKr4 rrpeAcraBreuHofi pa6oru. Pesylrrarrt pa6oru 6strvr

r,rpeAcraBJreHbr Anfl o6cyx4eHrzx Ha 7 rouseperull4tx v ouydluxoBaHbl B 6

HayrrHbrx crarbrx BeAyrrlux peIIeH3I4pyeMbIX r43qa]Huflx, onpeAeJldnnsx Brtcurefi

arrecrarlnosnofi KoMuccuefi. npu llpe:u4enre Pecuyltvtxu TaAxur<ucraH v BAK

PO.

Crpyrcrypa o{opvr.rreuun coAeptnaHrq A}IccepTaIIIrr tr anrope{epaTa.

Crpygypa o$opnanenur coAeplxaHnt Al4ccepral{ul4 H aeropeSepura BIIonHe

coorBercrByer rpe6oeanusu BAK upu lIpe3I4AeHTe Pecny6nurra TaAxI4KI'rcraH



/

cofJracHo <I4ucrpyrqrar o noptAKe oSopvrnenux UkIacepTa\AvI Ha co?IcKaHlle

yrreHbrx creneHefi AoKropa Srznoco0uu (PhD), AoKropa ro crellkIanbHocrl{'

KaHAr4AaTa II AoKTopa HayK, aerope$epaT kI ny6nzxaquir to reMe AIIccepraIII4I4)'

3ar"rro.renue

,{uccepralll4oHHaq pa6ora llloAr4eea fonz6ANona faroponuva Ha reMy:

<<TexnonornqecKne ocHoBbI ra3u0uKaIIuu vrJIfl @on-.flrno6clcoro

MecTopoxAeHuq Arq coBMerrIeHHOfO IIpOI'3BOACTBa TeIIJra v xuMurrecKux

MaTepr{aJroB>> flBrrfleTcfl 3aKOHr{eHHbIM Hayr{HO-nccneAoBaTeJIbcKI4M TpyAoM,

BbrrroJIHeHHbIM aBTOpOM Ha coBpeMeHHoM HayrIHo-TexHI4r{ecKOM ypoBHe'

flonyveuHbre pe3yJrbrarbr AocroBepHbr, BbrBoArr oSocnoBaHbl. PaSora :aarrkraaHa Ha

fpaMoTHoM pyccKoM t3blKe, o$opvrneurae ee pe3ynbTaToB ocylUecTBJIeHo B

cooTBeTcTBlgI1I c cyuIecTByIoUI{MI{ Tpe6oBaHI4flMvI. llo aKTyanbHocTII,

[ocraBJreHHbrM rlen{M vr 3a1alratra, o6reuy npoBeAeHHbIX I4ccneAoBaHr4iI', HoBr{3He

[onyr{eHHbrx pe3ynbraroB, HayqHofi 14 npaKTl,IqecKofr 3Har{I4MocrI4 HacrotilIas

pa6ora rroJrHocrbro orBeqaer rpe6oB aHr4flv- <dlonoxe HVfl. o npI4cy)KA e]P'r4vr y'IdHbIX

creueuefi>> BAK npu llpe:ra4enre Pecny6nrar<u TaAxrarncraH' yTBepX,{eHHoro

rrocraHoBJreHr4eM llpanzrenbcrBa Pecny6nraKl,I TaAXHKI{craH or 26 uorrlpn 2016

roAa sa 11|q 505, npeAbrBJr.rreMbrM K KaHAI4AarcKI{M AI,IccepraIII{tM, a ed aerop,

LlloAuee forua6Axon faroponuu, 3ac.lryll(HBaeT npI'IcpKAeHVfl yueuofi crelIeHl4

KaHArrAara rexHr,rqecKr,rx HayK IIo cnelll4anbHocrl4 05.17.01 - TexHoJIorI4t

Heopf aHI4rIecKHX BerI{ecTB.

OQuqualuumil orrrloHeHT,

dorcrop rexHl{qecKux HaYK, AoueHT
KaQegprr rpl{KJraAnofr xIrMIlr

xrrMr.rqecKoro Qanylrrera
TaAxcurcKoro HaIIIroHaJrbHoro yHrl Pysuee f.P.

A4pec: Pecny6nuru Ta,{xllKl4craH, 7 3 4025,

r. ,{yruaH6e, npocuerr PY4aru 17,,

Ta.uxuxcxufi uaquoHarbHbll4 yHI'IBepcI4Ter

Ten: (+992) 917-36-15-13; E-mail: gura77

flo4nIacr A.T.H., AoqeHTa Pyeraena
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Ha.ranrHuK yrlpaBn eHprfl' KaApoB THy Y/ TaeKren 3.1il.


