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BeAyIIIefi opraHLI3 aIII{I4 - @egepalrgoro rocyAap cr3eHHoro

6roANernoro o6p a3oBareJrbHoro frpe)KA enkrfi. Bblclrreroo6pagonaHu-fl

(dilBaHoBcrufi rocyAapcrBeHHbrfi 3HeprervqecKnitynunepcl'Irer kIMeHrI 8.I4. JIeHprHa>>

Ha Ar4 CC epTarllrrc @eorflacroBa AHAp es, B lrlaI.l MI{pOB[qa

(pa3Burpre reopu[ TerrJroBofi pa6orbr rr rexHoJroruFlecKux ocHoBtpecypcoc6epexeHu-a

B TBepAOTOITJILIBHbTX HLI3KOIITaXTn bIX fleqax)'

rIpeAcraBneHHyIO K 3alrlllre rl(o

clerlr4€rJrbHo crlr 0 5 . 1 4 . 04 - [poMbII[JIeHHir.f, r'erIJIoeH eprerl4Ka

Ha coLICKaHve 1rtleH6fi cTeneHLI AoKTOpa TeXHI4IIecKvX HayK

Arcrya.nrnocrb reMbl r{ccJreAoB au\rfl
HugxouraxTHbre Ilequ LrMeroT pf,A KOHKypeHTHbIX [peLIIvIyrqecTB, K KOTOpbTM

o6rrqno orHoctrT oKoHoMr{rrHocrb, HLr3Kpre yAenbHble pacxoAbl rorIJII,[Ba, rJIy6oKyK)

yTI4JII{3arIlrrc TerrJra orxoAflrrlr4x fa3oB, oTHOCI4TeJIbHyK) rlpocTory KoHcTpyKIIr4Vr Lr Ap.

pa^:pa6orKa pecypcoc6eperarcrqr{x rexHoJrorufi ruaxTHo TIJIaBIKI4 pealu3yercfl B oc-

HoBHoM 3a crrer 6onee AeraJrbHolo Ll3)r.rerJvrs. v yrort.Herru{ ocFloBHbrx 3aKoHoMepHo-

crefi ,{BtIx(eHu{ rurxroBbrx Marepu€uloB, f€BoArrHaMurQI, TerrJroMaccolepeHoca Ha pa3-

JI I4II HbIX CT AAI|Ifl){ TIO JIT{ E H I'Tf, P AC II JI AB A.

BHe4perure r{HHoBarlnoHHbrx rexHoJrorr{fi u flporpeccl{BHblx TexHLIqecKI4x pene-

Hr4ir., HarpaBJreHHbrx Ha pa3pa6orKy r,r [pI4MeHeHLIe KOMI]JIeKca Ltepollputruit, o6ecue-

qfiBaroqr4x 6onee rroJrHyro peaJrr.r3arlrrrc cKpbrrbrx pesepBoB znTencnQvKar\vvr renJlo-

Maccoo6MeHHbrx flpoqeccoB, rroBbrrrreHrle oHepro- I{ pec}?coc6epexenLrs' npv rIoJIf{e-

HWr pacnJraBoB B Hrr3KorrraxrHbrx Iletrax BecbMa aKTyaJrbHo A-[s pe€IrlbHofo ceKTopa
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oKoHoMrrKrr. flepexo4 Ha AerrreBbre BnAbr rorrJruBa, yMeHbilreHl4e lrorpe6renllf, gHepro-

pecypcoB u BpeAHbrx ntr6pocon n arrvrocQepy, cHrrxaet c,e6ecrol{Mocrb roronofi [po-

AyKrIrM rr rroBbrrrraer ee KoHKypeHrocuoco6Hocrb Ha ororlecrBeHHoM r'r sapy6e)I(HoM

pbrHKax.

,{uccepraIILI oHHat pa6ora A.B. @eorrucroea orHocl'trcs K orpacJll4

npoMbllrrJlenHoft TerrJrogHeprerlrKlr r{ rrocBrrrleHa pa3pa6otre ]a rexHoJrolr[qecKoMy

ocBoeHr4ro Ha) rHo o6ocnoeaHHbrx sHeprosQQerruenrrx rexHoJlorzfi TTJIaBKI'I qyryHa lI

CkrJrLrKaTHbrX MaTepI4aIIOB B TBOpAOTOIIJII{BHbIX HI43KOIIIa}(THbIX Ileqax'

cBuAeTeJIbcTByeT o HecoMHennoft a KTya JI b H o cTII LI ccJI eAoB arluit'.

pa6ora BbrrroJrHeHa B coorBercrBvrvr c [eper{HeM KpI,[TI{tIecICI{x rexHoJIorllfi Poc-

cuficrofi q>e.qepaqnql - rryHKT <<Texnonorl{u 3HeproeQ(lercu,Brltoro [pol43BoAcrBa 14

upeo6pasoBalLrl gHeprllu Ha opfaHr4trecKoM TOrrJrrrBe)D kI rIpnopI4TerHbIMLI HanpaBJIe-

Hrrfl1yLt pa3B1rrus, H Kn, TexHonorufi 14 TexHr{Ku Pocczficrcofi (De4epaqkrkr - TIyHKT

<3HeprosSQerrznHocrb, eneproc6epex(eHlle, flgrepuatl slreprerl4iKa), B paMKax focy-

AapcrBeHHoro 3a1aHvrs. MunncrepcrBa o6pasonanvrfl. r4 HayK[' perllcrpallI4oHHblfr Ho-

rr,rep 7.3909.2011. (2013 - 2016 m.), n coorBercrBr4vr c rrJraHaMu EfuIP n OKP orpacJle-

Bbrx opra uuzaryuir I4 rpeA[p utrufi..

Ile.nr rl 3aAarl[ Arrcceprallnn
qel51o A1rcceprarlnonnoft pa6oru A.B. @eorrucroBa tBrrserct pa3Bvrrr4e reopl{Irt

rennosofi pa6orrr, TexHoJrorr.rqecKrrrx ocHoB pecypcocl6epexeHzrt I4 rIoBbIIueHI{t SHep-

roeQserrr4BHocrrr rBepAororrJrLrBHbrx Hr43KorrraxrHblx rreqefi na ocHoBe unrencn0rEra-

rllrkr renJroruaccoo6MeHHbrx lpoqeccoB u 3aMeHbr rorIJrI4Ba c KoK:ca Ha aHTpaIII{T lI To-

urre yrJILI.

nls, Aocrprx(eHur nocraBJreusofi TIeJIIa 6srrt pexreH Kc)MrIJIeKc rpyAoeMKl{x

KoHcrpyKTopcKr{x v rexHoJrorr{qecKux 3a[aar, 6rtnm paapa6o,ranu reoperl4qecKue

ocHoBbr c6epexenzr 3HeprerrrqecKlrx pecypcoB [ocpeAcrBolvl 3aMeHbI KoKca Ha

aHTparll,rr, TorrII4e yrJrrr Lr rrbrJreyfoJrbHoe rorrJrlrBo rlpln TIJIaBKe rlyryHa u cwIrvKarHbIX

Marepl4€lJroB B Hr43KorrraxrHbrx [eqax. llonyrenbl n Ha)/'rHo o(SocHoBaHbI ocHoBHbIe

3aBI{Cr4MOCTkr 14 3aKOHOMepHOCTI{ AJI' pacqeTa KOHcTI]yKTTIBHbI]1, TeXHOJIOIInTIeCKLIX 11

TelJrorexHrirrecKr4x rrapaMerpoB HLr3KoIIraxrHbIX ne'reii q)lt [epexoAe Ha Apyrue BLIAbI

TBepAOfo TOTTJII{BA. Paspa6orana ycoBep[teHcrBoBaHHat Kc)MrIJIeKCHaf,

AeTepMr4HHpoBaHHair MareMarr{qecKair MoAeJrb rlpoqeoca TIilaBKLI Marepr€trloB B

HI{3KOrIraXTHbrX Ileqax, rro3BoJrtrcrla.f, BblrroJrHrrb rrLIcJreHHbIe paoqerbl rI lpeAcraB[qrb

r4x B BuAe HoMorpaMM rrpoqeccoB rrJraBrz. Pa:pa6oraH n cKoHcrpyllpoBan c freroM
rpe6onaHuit $uznuecKoro MoAeJrnpoBanvrs. uccneAoBilreJ[bcKrrfi uonynpourttunennrrft

KoMnJIeKc Ha ocHoBe HLT3KorrraxrHoft rrequ B IIeJItx uc(oJleAoBalJvrg.BlrkrflIJufl' pa3nl{tlHbrx

rexHoJrorr,lrrecKLtx [apaMerpoB (no4orpen, yBJra)KHeHI4e, o6olalqenue KJ{cJIopoAoM

Ayrbfl,3aMeHa KoKca, I4CrIOJIb3yeMOfO B KaqecrBe rorIJl.LIBArl'1ra aHTpaIIkIT pr rorrl[e yura)

Ha npoUecc rrJraBKu. Pazpa6oraHa ycraHoBKa u Mero4laKa rlccJreAoBaEnf. IlporlHocrkI

rBepAoro ToTJII{Ba no,4 HarppKofr B llpoqecce C)rctlrivnkIfl'.
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cneKTp KoHcTpyKTopcKo-TexHoJrofr{rrecKlrx pe[reHr,rfi Ilprr 3aMerre KoKca Ha Apyfr4e
Br{Abr ro[JruBa c o6ocHoBaHkreM ypoBHr 3arpy3Kr,r MaTepr,raJroB B HrBKorxaxTHyrc [errb
14 orIpeAeJIeHI{eM pacxoAa AyTbf rrpn ero AByxpf,AHOr{ rroAatre, olpeAeJreHr{eM

ocHoBHbIX KOHCTpyKIITIOHHbIX kr TeXHOJTOfT{rrecKr[x naPaMeTpoB peKyrreparrlrBHbrx

ycrpoficrB. flpone4eHsI orlblTHo-[poMbrrrureHHbre ucrrbrraHLrtr u BHeApeHhr B

rIpoLI3BoAcrBo sHeproeQQerrnnnrre pecypcoc6eperarorqze rexHoJrorlrr4 BbrnrraBKr,r
qyryHoB 14 cvIrnKarHbIX MarepnuuroB B Hrr3KorlaxrHhrx rreqax. Pa6ora BbrrroJrHeHa c
npI4BleqeHI,IeM coBpeMeHHbIX MeTOAOB TeOpeTLrtreCKtrX 14 3KCrrepr4MeHTarrbHbrx

nccneAoBartuit [poqeccoB rIJIaBKI4 B Hn3KorrraxrHbrx rreqax. flocraereHHbre galla.q{kr

coAep)Kar nce neo6xoAI4Mble DTarrbr Ha}n{Horo rrccneAortaHvrfl. or SoprrayJrripoBaHr{s
o6qzx uaeir Ao ycrellrHoro npaKTr4qecKoro [pr4MeHeHVn paspa6oror, qro
cBuAereJlbcrByer o Aocr[x(eHLru rleJleff r4ccneAoBaHkrs, Lr 3aKoHqeHHoM xapaKTepe
pa6orn.

{ocronepHocrb r.r o6ocHoBaHHocrb noJrfreHHbrx pre3ylBTaroB, BbrBoAoB r{ pe-
KoMeHAaIInfi ocHonblBaerc.f, Ha: coBMecrHoM r,rcrroJrb3oBanun coBpeMeHHbIx MeroAoB
TeOpeTpItIeCKOrO aHi;uILI3a LI 3KCIIepI4MeHTaJIrHOIO LtCCJIeAOBaHvfl rrpOqeCCOS renIOO6-
MeHa, ropeHl,It, rasoo6pasoBaHI4t, MexaHlIKr4 ABrDKeHLr.f, MilTepI{€UroB, rlporeKarcrq[x B

HIr3KOIIaxTHIIX [eqax; COqeTaHI{lI BOc[poII3BoALIMrIX ttro 'IOqHOc'II{ MeTOAoB Qrasnue-
cKolo I4 MaTeMaTLIqecKoIo MoAeJILIpOBaHI4fl., KaqeCTBa Ift3t',lepeHl,Ifi U crarl{CTl,IqecKofi
o6pa6orr<ll p$yJlbraroB; rIpI{MeHeHuw artpo6rrpoBaHHbrx r\[eroAoB r,rccJreAoBaHr{ft; co-
IIoCTaBJIeHI4I,I IIOJIfIeHHbIx pe3yJIbTaToB c AaHHbIMIa ApyILD( IaccJIeAoBaTeJIe[; nucorofi
eQQerrnnHocrrl rlpeAno)KeHHbrx rexHoJrorrrrrrecKlrx penrenvfi, rroATBepx(.qeHHbrx pe-
3yJrbTaTaMr4 npoMbrrIIJreHHbIX uc[IbrTaHkrkr I4 BHeApeHueM B IIpOI43BOACTBO.

Crpyrrypa u o6reu pa6orrr.

flnccepraqru cocroLrr Lr3 BBeAeHI,[f,, rrrecrr4 HIaB, 3aKJrrcqeHnfl, npwroxeHI,Ifi. I,Is=

JIox(eHa na3I2 crpaHrlllax, coAepxfl,tr 54 pucynrca,4I ra6n.nqy, clr4coK nrrreparypbr rfr3

3I2 nantenosaHprfi.

Bo nne4enuz o6ocHoBaHa aKry€rnbHocrb peruaeuofi ullo6lelarsr, cQoplvryllrpoBaHbr

rlenb v 3aAaqu vccJreAoBaHvIs., rl3JroxeHa HarrHEUr HOBLI3Ha lI npaKTIIqecK€Lf, 3lJarln-

Mocrb pa6orn, a raKx(e [p[BeAeHbr ocHoBHbIe rroJlo)Kenvrt, BbrHocr,IMbre Ha 3aIIIury.
B nepeoil znaee AI{ccepraHToM rrpoBeAeH aHurkr3 coBpeMeHrroro ypoBHr reopuu

rennosoft pa6orrr, KoHcrpyK:quit u oco6eHnocrefi TexHoJrornn rJraBKr,r qyryHa n cprru-

KarHbIX MareplIaJIoB B Hr{3KorrraxrHbrx [eqax. Passzrrae KoHcrpyKqr,rft nz:xorraxrHbrx
ue.reft peail,Isyerc.f, B HanpaBJreHr{r4 yBeJrvrqenkrf. npor43tsoAr{TeJrbHocrr4, HHTeHcnQrEra-

qnn [poqecca rrJraBKvr v floBbrrueHufl. ux eQQerrznHocrlr. florcasaHo, qro oAHrrM r43 oc-
HoBHbIx HarlpaBJrenzfi pecypcoc6epexenus. flBIraercfl. rrorrcK 3aMeHnrenefi rorcca Anfl
Hr.r3KOruaXTHbrX rreqefi, uepexoA Ha 6olee AerrreBoe r,r pacnpocTpaHeHHoe npnpoAHoe

TorrJIr{Bo, B qacrHocrlr aHTpaIILrr, Torqze ynrlr Lr [brJreyro,rrbHoe rofrJrlrBo. Ha ocnose

rrpoBeAeHHoro o6sopa JILITeparypEr 14 alnuru3a coBpeMerrHoro cocrorHrfrrr Borrpoca

c$opnryrupoBaHbl UeJII,I, 3a.{aqu r.r HanpaBJreHLu laccneAo]Banns,. AnuluruqecKufi 06-



3Op TIOATBep)KAaeT BbrCOIg[O KBirJr{or4Karlr4ro t4 spyAr,rpOEaHHOCTb Ar,rCCepTErHTa B 06-
Iracru coBpeMeHHofo rrpeAcraBJreHlr.f, TelJroBofi paoorbt Hr43KorrraxrHbx lleqefi, )adeHl{e
KpI4TI4rIeCK[ aHaJII43UpOBarb I,I Cr4CTeMarLr3r{pOBarb CBeAeI{vfl n AaHHbre IIo IllccneAye-
rr,roft npo6JreMe.

Bo emopoil znaee npoBeAeHo reoperuqecKoe LrccJneAoBaHvre oco6ennocrefi $nsz-
qecKoro MoAenI4poBaEvrfl reuloo6ueHHbrx I{ ra3oALrHaMVqecKLrx [poqeccoB B Hpt3Ko-

IIraxrHEx rleqax. YcranosreHo, qro feoMerpplqecKoe uo,4o6Iae IlblrloJrH.flerct qerKI4M

coorHoIIreHLIeM Me)KAy BbICOTHbTMLT napaMerpaMu rreqr4 u ee BHyrpeHHr.rM Ar4aMeTpOM.
Ilpoee4en alnaJru3 cnl, aeitcrByrcqnx Ha KoKcoByro r,rJrrr yironbrryro ronnzBrryro HacaA-
Ky B Hl{3KolrraxrHbrx rreqax [pI{ 3aMeHe KoKca Ha aHT'pa\Jkrr u l'orlue yrnr4. Peurena
npo6nerraa onpeAeJlenus. croirKocrr4 TolJrktBHofi naca4xv noA BJrr.rrHLreM .rlaBJreHvrr Bhr-
IxeJIe)KaIqkIX cJIoeB IITLIXTrI Ha ocHoBe perueHzt 3a4a.tv aniurn3a cm, AeitcrByroqrrx Ha
crol6 rultxrbl B neplroA rIJIaBKr4. lloryveHHhre AaHHbre rro3BonrrcT rrpeABapureJlbHo no
pa3Mepy z Qopnre KycKoB IuLIXTrI [porHo3lrpoBarb ee uoBeAeHkre B rrpoqecce ruaxrnofi
lJIaBKLt. CAenan BhIBoA o roM, qro rlpr,r [epexoAe Ha aHTparllrr Lr rorqve yrnu AJrf, yBe-
Jrvl'rerrras. cLIJIrI Tpelrurs.Irrkrxrbr o creHKr4 rteql4 Heo6xo4zMo yMeHElrrarb pa3Mep KycKoB
B rur/rxTe Ao MLrHr{MarrbHbrx pa3MepoB 70-80 MM, rroToMy rrlto Ilprr gToM pe3KO CHtDKaeT-

c.f, yfon 3allellneHI4t I4 yfoJl BHyrpeHHefo rpeHr4q u, KaK cneAcrBlre, yBerl4rrlrBaerct Ko-
eQQnqzeHr 6oronoro AaBJIelnuA Ha creHKrr ruaxrhr. llpu nepexoAe or KoKca Ha aHTpa-
r\prr vrnv rolqve yrnn Ha He[oAroroBJreHHofi rurrxre Bbrcory rreqr Heo6xo4uMo yMeHb-

rurlrb ot H" :4345JD Ao H" =3,249JD. B 4ucceprar1.nnnon) reHbr coorHorrronul

AJII olpeAeJIeHI{rI reoMerpl4qecKlrx napaMerpoB Hlr3Korrra}lrHbrx neuefi, neo6xo4nurre
upv rpoeKTnpoBaHLrLr HoBbrx u MoAepHra3arlnn 4eftcrnyroqux r.r Bbrxoryrrlrlx 3a rrpeAe-
Jrbr HopM€urbHofo px4a KaK B MeHbrlyro, raK n n 6olrmyro c,TopoHy neqefi.

B mpemaeil znaee npeAcraBJleHa KoMrrJreKcHar Aerepr\[r,rHripoBalHafl MareMarr{qe-
crofi MoAenb rlpoqecca TIJIaBKI4 Marepld€uloB B Hl,t3KorrraxrHhrx rteqax n a:naltr3 B1nflHqrfl

TerIJIorexHLIqecKrx lapaMerpoB Ha rexHoJroru.recrcuir [poqecc [.[aBKu. B uactuocrz,
6rrno LIccJIeAoBaHo BJILIxHTIe [oAorpeBa, o6orarqenus, Ayr]6 , Kr4cnopoAoM r{ [pLrMeHe]
HLre rbrJreyroJrbHoro rorJrzBa Ha rerrJroByro pa6ory rrequ. l{rtx pagpa6orr<u AerepMr{Htr-
ponannoft MareMarltElecxofi MoAeJIrr yroqHeHbr rr3BecrHbre Lr nolyqeHhr HoBbre pacrrer-
HbIe cooTHolrreHlltt AJI{ olpeAeJIeHHr AJrr.IHbI Kr'rCJrOpOAnOfi gOnrr, TeMnepaTyphr IIo-
BepxHocrLI KycKoB ToIIIII{Ba B cJloe ronJrrrBHoft Haca4rur v oo4ep)KaHnfl. CO s AbrMoBbrx
fa3ax, yxoAtlqrx rls rleql4. Anroponr AoKa3aHa AocroBepnocrb KoMrlJreKcnofi vrareua-
rn.recrofi MoAeJII{, a ee roqHocrb rrpr43HaHa yAoBnerBopurenbHoia l^j.it'- nporHo3Hbrx r4

vHx(enepHbrx pacqeroB. Paspa6oraHbr ocHoBbr rexHoJrorvu npnMeneHrrrr rrbrJreyroJrb-

HOrO TOITJILIBa IIpI4 TIJIaBKe qyfyHa v cL[rvrKarHbIX Marepkl€LnroB B Hrr3KoruaxrHbrx Ileqax.
Peurena 3al;a.ra [porHo3lrtpoBaHnf, BpeMeHn BbrropaHru y.roJrbHotft .ractr,trlbl, a rarcKe
cKopocrn ee ABuxeHrI{ rro KaHarIaM cJror KoKca ro[JrrlBHo"Vt naca4wr c freroM coyAa-
pelIvr4 yroJlbHblx qacTI,Iq LI KycKoB KoKCa AJUI UonrreHLr.fl MaKCr4M€uIbHOfO TerrJroBolo

e$Serta. llo peeynbraraM MoAeJrlrpoBaHur rrocrpoeHhr HoMolpaMrMbr npoqecca rr€rXr:



Hoft rrnaBKr{, rrpr{ KoHrleHTpaqurx Kr{cJropoAa B Ayrbe (5onee 21 9/o I4 noAoltfeBe Ayrbt
6onee 27"C. Tarxe B Aucceprarluu Bbrf,BJreHbI LI MareMauuqecKzt orrucaHbl ocHoBHbIe

3 aKoHoMepHocrrr, Bo3HI{KaIoque [pLI o 6 oraulen vr4 Ayrr,fl. Kl,tcnop o AoM.

B uemeepmoil znaee [pr,rBeAeHbr pe3yJrbrarbr HI,IOKP tro oo3AaHI{Io I4rccJIeAoBa-

reJrbcKoro nonynpoMErrrrJreHHoro KoMnJreKca QaIIK) Ha ocHoBe rul43KorrraxrHofi reqr4.

Paspa6oraHHbre MeroAbr pacqera MoryT cnyxfl{Tb ocnosoii AJUI rpoeKTr{poBaHr{f, rrpo-

MbrrrrJreHHbrx rrJraBrrJrbHbrx KoMrrJreKcoB Ha ocHoBe Hu3KoluaxrHElx ue.{efi. ?IIIK ocHa-

rrleH coBpeMeHHbrMrr cpeAcrBaMr{ Lr3MepeHult cocraBa ragosofi Qia^:rr, pacxo,4oB, o6ec-

rrequBaK)Irlrx Ayrbeeofi p extlI M, TeMneparypbl ToTIJILI Ba rI Mer€uIJIa,.

B nnmoil zraBe rrpeAcraBJreHbr pe3ynbrarbl sKcnepLMeHT€lJttbHbIX rlccJIe4onaHvfi

TIJIABKPI IIYfYHA V CI4IILIKUIHbIX MATEPLIZUIOB B HII3KOIIIA>iTHbIX IIEqAX C NCNOJI]$OBAHTICM

B KarrecrBe rorrJurBa aHTparlr4Ta Lr rorqux yrnefi. ,,ftr onpeAeneHl4rl orITI{MaIIbHbIx co-

orHorxeHzfi co4ep)Kantrfl. pirnuqHhrx Br{AoB ToTIJII{Ba I} ToTIJIITBHrIX HacaAKax rr o6ec-

fieqeHlrr ycroftvznofi pa6orbr Hlr3KorrraxrHblx ne.{efi paspa6oral]:a MeroAVKa arrecra-
III4I4 TOrrJrLrB, OCHOBanIHAfl. Ha OIrpeAeJreHIrr4 OTHOCI'ITeJGHOLT [IpOr!IHOCTI4 TOITJII4BA lfpll
ropeHr4r{ rroA Halpysxofi Lr orHocuremHoft npoqHocrr4, 3aBr4cflllefi or pffipyrxeHtrs. vr

rasHQzrcaquu. Ha ocHoBaHlzrrr repMorpaBlrMerp[qecKoro aH€IJrI43a ycranonneHo, qro

npv [JraBKe oKclrAHbrx MaTepLrzuroB LrcnoJrb3oBaHlre aHTparlplTa rrpeArrorrTlrTeJrbHee

KOKCa, IIO9TOMy npOBeAeHHbIe I4CCJIeAOBaHLI' .IBJUIK)TC' nOATBepXAeHVeM BO3MO)KHO-

crr{ 3aMeHbr KoKca Ha aHTparllrr B KaqecrBe rorrJrlaBa AJr.f, I{rI3KorIr€xrHbIx ue'qefi. B us-

rofi rrtase Ar{cceprarlr4t4 rrpeAcraBJreHbr raKx{e pe3yJrbrarbr rzr3oBoro aHaJrr{3il rrJraBoK c

r4crroJrb3oBaHr{eM KoKca Lr aHTpauuTa, c rroAolpeBoM n yBnaxGeHI{eM AyTbt,, TeMlrepa-

Typbr rorrJrlrB B TorrJrprBnofi nacaAKe reqrr, [oJryqeHHbre B pe3ynlTare gKc[epuMeHToB

na I4[IK. .{aHnue MareMarzqecKoro MoAeJrLrpoBanvrfl. AocroBepHo orpaxaror o6ulyro

ALIHaMI4Ky LI3MeHeHLITI KoHlleHTparryrr4 CO, COz, 02 rlo BbIcoTe ToITJILIBHoit aacagrcu u

TeMrreparypy KycKoB rotrJrl4B.

B wecmoil znaee [peAcraBJreHbr pe3yJrbrarbr npoMbrrrrJreHHoro BHeApe:Hr4r kr oc-

BoeHu.n sHeproeQQercrunuux pecypcoc6eperarourlx rexHonorzfi BIITIJIaBKLI cepblx try-

ryHOB VI C|||'ITI4KUrHbIX MaTepU€IJIOB B HH3KOTTTaXTHbIX lleqax [pII 3aMeHe KOKCa Ha aH-

TpaIILIr.

B sarcntorteHuu rrpeAcraBJreHbr ocHoBHBre BbrBoAbr rro Aplcceprialll4lr. B npuroxenlzur

lpvBeAeHbr AoKyMeHTbr, rroATBepx{Aaroque [paKTkrqec]Koe BHeApeHLIe pe3ynbTaToB pa-

6orst.
3Ha.rnN{ocrr pa6orbr AJrfl HayKrr cocrorrr n o6ocnoBaHvrvr rI AoKa3areJlbcrBe Ha

ocHoBe rpe6onannfi reopur.r no4o6us, vr HurypHoro MoAerupoBautprs. ycronuft Snsuve-
cKoro MoAenr,rpoBartus. Tennoo6MeHHbrx vr agpoAr4HaI\[I{rIecKI4x npoqeccoB B HI{3Ko-

IrraxrHbrx rreqax, [ocrotHcrBa reMrreparypHoro pexerMra B TonJlztsHoft HacaAKe LI B 30-

He HafpeBa rrrr4xTbr rrpkr ycJroBzlr BbrrroJrHeHr4t ocHoBlIbIX cooTll:onenvft MexAy feo-

MerpuqecKr{Mr{ lapaMerpaMr{ rrequ. B pa6ore 3arloxeua Haf{Hafl ocHoBa cdepexeHnt
gHepreTr,rrrecKr.rx pecypcoB nyTeM 3aMeHbr KoKca Ha aHlpaIII4T LI TOIIIUe yrnu npu IJIaB-



Ke qyryHa kr cwrLIKaTHbIX MaTep[€uIoB B Hr,rcKoruaxTl{blx Ileqax, KoTop€tfl cocTor4T B

yTotlHeHr4rr rI3BecTHbIX 3aKOHOMepHOCTeft, nO3BOJrrrcqUX OlpeAeJrf,Tb BbrCOTy Kr,rcJro-

poAHofi 3oHhr Ant cJloeBoro cxfl{raHr4.f, TBepAoro ronJrr{Ba B rrraxTHhrx Ileqax. c freroM
xoeQQuqI4eHra Qopuu KycKoB, orrpeAeJrrrb Bbrcory ro[Jr]rBHoii naca4rn, HaxoAr.rrb

TeMnepaTypy [oBepxHocTl4 KycKoB TBepAOfO TOnJrr{Ba r{ nporHo3r,rpoBaTb Ter\meparypy
paclnaBa Ha BbIXoAe u3 rleql{. Ha ocHoBe reoperr4rlecKprx vccneAoBaltuit n lvlareMaru-
qecKoro MoAeJIHpoBaHns. BbItrBneHbI oco6ennocru Lr ycraHoBneHbr ocHoBHlrre 3aKoHo-
MepHocTH npoqeccoB c)K[raHI4t rlbrJreyfoJrbHofo rorrJrr{Ba B Hep€BpbrxJreHHor\[ [JroTHoM

cnoe oqara ropeHl{;t Hl43KoruaxrHbrx ne.refi. VcranosreHbr HoBbre 3aKoHcfMepHocrr4

BlrkrflHkrfl. rloAolpeBa u yBnax(HeHr4r Ayrbr Ha rrporeKaHr4e ocHoBHbrx rerrJroMaccoo6-
MeHHbIX LI ra3OAlIHaMrIqeCKLlX [pOqeCCOB IIpU trJraBKe .ryryHa u cwruKaTHbrx. Marepl{a-
JIoB B HLI3KoIlaxrHbrx rreq€x npu zcloJrb3oBaHrrr4 aHTparlnra v rorr{rlx yueft B Karrecr-
Be ronJII,Ina. B pe3ynbrare MareMarl{rrecKoro MoAeJrLrpoBaHLrs,t4 rrpoBelenLrfl rrpoMbrrrr-

JIeHHrIX 3KclepI{MeHToB rIoJI) reHhl AaHHbre ra o6ocnoBaHbr HoBHe 3aKoHoM(3pHocrr{ o
B|rkrflHnr4 o6oralqeuvt Ayr:',s. KI4cJropoAoM Ha reMrreparypy rroJnlqaeMoro pacrrJraBa,

reMneparypy orxoAtlqlrx ra3oB 14 coAep)KaHpre B Hrx COz n CO. VcraHoBJreHbr 3aKo-
HOMepHOCTn BI[U[IJI4,I OCHOBHbTX TeXHOJIOTFIeCKVTX V TerrnOTeXHI4qeCKLrX n€rpaMerpoB
IIJIaBKI B HlI3KoIuaxTHbD( Ileqax [pI4 LIC[OJIb3OBaH]II4 B KaqeCTBe TOIIJII{Ba aH'rpaqnTA vI

Tolqnx yrneft Ha xl{Mrlqecrcufi cocraB, nurefinrre r4 MexaHr4qecKr.re csoficrsa qyryHa r.r

noATBep)KAeHa BO3MO)I(HOCTb [OnyrreHr{r [poAyKr\r4u 3a4aHHofo ypoBrrrr KaqecTBa.

3Haqnprocrs pa6orbr Arq [porr3BoAcrBa cocror,rr B ToM, rrro Anr [paKTr4qecKo-
ro rIcnoJIb3oBaHLI.tt paopa6oraHbl HoBbre cuoco6hr rrJraBKr4 rryryHa u oKcr/rArrhrx Mare-
puarloB, HoBbIe KoHcrpyKIIupI peKyleparopoB c yJrrr[eHHbrMr{ gKcrrJryararlLroHHbrMu kr

TexHLIKo-3KoHoMLIqecKLtMz xapaKTepkrcrkrKauLr, HosHfi cnoco6 orrpeAeJleHr4Jr ttpoqHo-
crl{ TBepAoro roIrJIIaBa rIoA Harpysrofi B npoqecce c)Kr{raHtrs, u la6oparopnafl ycra-
HoBKa Ant peaJlr43at\nv. groro cnoco6a r4ccJreAoBaHrrs. npoqHocrrr rBepAoro rolrJrr{Ba,

KOTOpUUI TIO3BOJUIeT BOCIpOZ3BeCTLT reXHOJrOn4rreCKZe yCJrOBr{f, B rrepuoA rrJraBK}r B
uraxrnoft reqv.

lStt [poBeAeHLIt KoMrIJIeKcHbx, rranoroQaKTopHbrx r4ccJre"{oBanuft 4porleccoB
uraxrHofr TIJIaBKLI co3AaH l{ccneAoBareJrbcK[fi nonynpoMhrrrrJreHnrrfi rourrJrerKc Ha oc-
HoBe Hu3KollraxrHofi ne.rz, ocHarrleunnfi ycrpoficrBavtu AJUI noAorpeBa [yrybfl., Bo3Ay-

xoAyBHbIMI,I cpeAcrBaMrl, KoHTpoJrbHo-t43 epr4TeJrbHofi analorono-qzQponoii arrilapa-
TypoII.

Paspa6oraHa ycoBeplueHcrBoBaHH€ur KoMrrJreKcHaf, AerepMr4nkrpoBaHHuur MareMa-

TI4rIeCKat MOAenb flpoqecca TIJIaBKI{ MaTepI4€UIOB B H}I3KOIITaXTHbIX neqa)(, T.O3BOJI'K)-

rr\afl, uccileAoBarb BIrvrfllaLre rloAolpeBa, o6orarqeHurfl, Ayrbfl, KLtcJropoAoM, npnMeHeHrrrr

nbrJleyronbHoro rorrJrprBa Ha rerrJronyro pa6ory rreqr,r. Ha ocnose paspa6orannoft Mare-
MarurlecKofi uo4eln pazpa6oraHa cepus. HoMorpaMM rrpoqecca rraxrHofi rurasru Ans.
onpeAeneHl{t [poI43BoAI{TenbHocrLr Ilequ, TeMrrepaTypbr paclnaBa Ha BbrxoAe r,t3 freqr{,



yAeJIbHoIo pacxoAa AyTbfl, pacxoAa TBepAoro ToIIJILIBa oT 10 Ao'2jyo IIpLI KrOHI{eHTpa-

rllrflx KkrcnopoAa B Ayrbe 6onee 2lYo u rroAorpeBe AyTbrr 6onee 27"C.
flonyreHbl ocHoBHbIe coorHolrreHrlr, 3aBr,rcr4Mocrrr 14 3aKoHoMepHocrr4. AJII ocy-

IrIecrBneHI4t uHxeHepHbIX pacqeroB KoHcrpyKTI4BHbIX, TeXHOJIOnAqeCKI{X n rerrJrorex-
HI{qecKI{X napaMeTpoB HLI3K IxaxTHbIX ueqefi npl4 nepexoAe c KC)Kca Ha Apyrlre BLrAbr

TBepAoro rorIJIuBa. llpz erorra 3aMeHa KoKca Ha aHTparlrrr B Karrec'tme rorlJrlrBia.{n{ HI43-

KolrraxrHsx neqefi coBMecrHo c rloAolpeBoM Ao reMrreparyp He Hr4xre 400"C: 14 yBJTDK-

HeHVeM Ayrbf, Ao 10 + I5%o o6ecleqr,rBaer BbrcoKr4e rroK€tsare,Ilu Illaxruofi rrJraBKr4

(renrueparypy paclnaBa v [por43BoAr{TeJrbHocrb uevz)., rroBbrrueHr4e rerrJronofi sQQer-
rLIBHocru rleqkl (erconouuto 12,5 rr y.r./ r rryryHa rr roBbrrueHrle KnA ua 5,5o/o\ clvr-
)KeH?Ie ce6ecrozMocrpl rlpo 3Bo.qurraofi [poAyKqlr[ 3o ce€T r4crro.rrb3oBannfl 6onee 4e-
IIICBOTO TOTIJIUBA.

Ha ocHose pe3ynbraroB Teoper[qecKLrx rlt gKcrrep[MeHT€uI]rHbIX r,Icc[r3AoBauuit,
rloJl}nreHHbrx AllccepraHroM, paspa6oraHbl MeroAbr r,rHTeHcz$vrraqr4r4 rr sneprosQQen-
TI4BHbI€ pecypcoc6eperaroql4e rexHoJIorzLI rIJIaBKkr rryryHa r{ cr.rJrr{KarHbrx MirrepLrzlrroB

B HLI3KoIuaxrHbIX rlerlax, Koropbre BHeApeHbr Ha rrpeArrpvrflTkrsx - OOO <<Irlg,onur-HK)
(r. Honorysneqr); AO <3ano4 VHznepc€u)) (r. Honoxysneqr); 3l\O <fypreacrcufi ue-
r€ulnyprl{qecruft 3aBoA) (r. fyprencrc), AO (EBPAI] - O6re,quneHHrrft 3ana.{Ho-
Cu6np crrlz^fi ueralnyp rLr q e c K nfi rcov6uH ar>) ( r. Ho n o rys H e qrc) .

IIo npe4craBJreHHoft qncceprarlr{oHnofi pa6ore rrMerorcfl cJreAyrorqrre Borrpo-
cbl I.l 3aMerlaH[q:

1. Heo6xoAI4Mo 6rtno KoHKperli3r4poBarb cyrb ocHoBHbrx 3aBiracr{Mocrefi AJrr pac-
rleTa KoHcTpyKTuBHbIX, TeXHOJIO|I4qeCKUX V TeIIJIOTeXHT4TIeCKAX IIArpaMeTpOB

HI43KoIuaxrHbIX ueuefi, npl4 rlepexoAe Ha Apyrr.re BkrAbr rBepAoro TorrJrkrBa.

2. He tcHo rcar 6urI4 orlpeAeJleHbr orrrLrMitrrbHbr€) napaMeqlbr BAyBaHr.u nbrJre-

yfonbHoro TorrJrlrBa.

3. B pa6ore He npllBeAeHa MeroAr4Ka, orrrcbrBarcrqiu ocHoBHhre npr4Hrlrnu pa6o-
Tbr zccJreAoBaTenbcKof o rronyllp oMbrrrrJreHHof o KOMrrJreKc a.

4. Ha HaIu B3TJUIA, B Avrcceprarllrrr He B onnofi Mepe [poBeAeHo o6ocHo]BaHrae Me-

xaHLI3MoB QopuupoBa[Lrt KpurepLruurbHoro pflAa rrpoqHocTlr pul3rnqHbrx Br4AoB

TOIIJIIBA.

YKasaHHrre 3aMeqaHplt He cHLrxaK)T o6rqeft rroJrorerrenrHoft orIeHKn ,qzccepra-
r\r4ur v Hoctr peKoMeHAarenrHrrfi xapaKTep. OcHosHhre rroJroxelnns, AocrarorrHo rroJrHo

orpoKeHbr B )KypHEuIax, c6opnlrKax rpyAoB Lr MarepLT€Lrrax Bcepocelrftcr<ux r4 tMex(AyHa-

poAHbrx roH$epen\ufi - Bcero 65 neqarnux pa6or, B ToM qr4cJre 2.8 s uslanurflx, peKo-

MeHAoBaHuux BAK, ABo uonorpaQun, 14 rrareHToB ua nso6pereHr.re r{ rrareHToB Ha

noJIe3HyIO MOAeJIb, 5 CekrAereJrbcrB o focyAapcrseHHofi perLrcrparllrr4 npolpaMM AJrt

3BM u 6az.uaHHbrx.



AnropeSepar AocraroqHo IroJrHo orpax(aer ocHoBrroe coAepxaHze pa6oru.

3arc.nro.reHrre rro ArrccepraquoHHofi pa6ore
luccepraqur @eomzcroBa AH4pex Bra4Hur,rpoBrrqa flBrflerofl caMocrof,re6nofi ,

3aBepllleHnofi uayrHo-KBaJll,t$uraqzoHuofi pa6orofi, B Koropofi sa ocHoBaHrrlr BbrrroJr-

HeHHhrx aBTopoM prccJleAoBanuit Lr3JroxeHbr Haf{Ho obocnonaHHbre rexHl,tqecKl,re pe-
rueHVA, BHeApeHue Koropblx BHocI4T 3HaqrrreJrrnrrft rlKJraA B pil3Btrrrre Pclcczficrofi
@e4epaquu. Ha ocHoBaHI{z BbIIIreH3JroxeHHoro crIIrITaeM, rrro Arrcceprarlrrron.Huur pa6o-
Ta coorBercrByer KpI4TepztM, ycraHoBJreHHbrM u.9 <fl.ono)r(eHLrr o [oprAKe rrpucyx{-

AeHufl, y{eHbIX creneHefi) [ocraHoBJreHr.r.f, llparzrenl;crBa Pocczftcrcoft QreAepar\r4Lr

J\b842 or 24.09.2013r., a eE asrop AocroprH rrpllcyxAlnkrr yrdHofi creueHrr.qoKropa
TexnuqecKlrx HayK rro c[erlr4arrbHocrlr 05.14.04 - [poMbrrrrJreHHar rerrJrogHeprerr{Ka.

OrsHe o6cyN4en z o4o6peH Ha pacmupeHHoM 3aceAaHr{z rca$e4pu <<Teoperr{qe-
cKpre ocHoBhI TerIJIorexHVKu) c rrpkrcyrcr LreM upeAcrieBurenefi rcaQe4prr <.flporrarrru-

JIeHHzUI TerIJIosHeprerLIKa)) u raQe4pu <3Heprer[Ka rerrJrorexnolornfi v ra:tocHa6xe-
lanfl>> flporor<ol c Ns 6 or 02 uox6px 2016 r.

3ane,4yroqufi rcaQe4pofi <TeoperkTqecKr4e ocHoBhr rerrJro'rexHlrKLD>
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