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Ha (PhD) EccepraJEr Illan6aesa Marcara XacrrysaKoBLtrla rro reMe

<OaspaSoma TeXHOJIOMu KOMIIIIeKCnOfi yrunusAlJun OTXoAoB [poMbIIruIeHHOcT]D)

Paspa6orra TexHoJlorufi BKJIIoqeHus. B AopoxHoe cTpoI{TeJIbcTBo oTXoAoB

(focrfopnofi rpoMbIIruIeHHocrII (rpaxynupoBaHHblfi QocQopHrtft IIIJIaK'

Qoc(fornllc, BcKpbIInHbIe nopoAbl, o6paryroUuecfl. npI'I Ao6bMe QoctpopllroB LI

r.l.), TT93BOJIIIT peIuIITb npO6JIeMy uepepa6oTKL1 MHoroToHHa)KHbIX OTXoAoB lI

o6ecueqr,rrr Aopo)KHoe

Mareplr€IJlaMI,I.

(DocQopnrre

MarepI,I€lJIoM VT

rpar{yJl}rpoBarrHbre IrrJIaKU, .f,BJlfircIquec'f,

o6naAaroqlle nplr oqpeAeneHHblx ycJloBt4fi

CnofiCtealtll, MOryT cny)KLITb paCTIIpeHIIIO [pI{MeHeHI'[t MeCTHIIX

MaTepIIaJIoB rrpLl cTpo]rTeJIbcTBe AopoXHbD( IIoKpbITrrfi s Ka3aXcTaHe'

I4CnOISSOBaHLIe Ba>KyIquX O6eCne'Iuaaer KaTIeCTBO [OJIyrIaeMbD(

KOrrcTpyKTI/tBHbfx cJIoeB II IIaAe)KHOCTb I4X SKCnJryaTa\uu B Aopo)KHbD( [OKp6ITLItrX

B pa3Jrr4rHbrx [pupoAHo-KJrlrMarr{rrecKr{x ycJloBvtstx) ) ILrrbIB€UI pOCT He TOJIbKO

}rr{TeHOLIBHOCTII ABLIXeHIltf,, HO }I TpaHCnopTHbIX Hafpy3oK.

Cle4oaareJrbHo, Ba)KHo perxarb KoMnJreKcrrylo 3aAarry, )^IrITbrBa[ ycJIoBLrt

M4pOB6IX rIpeACTaBJIeHrIft O AOJITOBeTIHbIX AOpOmX.

Hayunaa HoBrr3Ha rroJrfreHHbrx p$yJlbraroB JIe)KLtr B o6racrlr KpyroBofi

gKoHoMI{KLl: noBTopHoe rlcnonb3oBaH}re rexHoreHHbrx orxoAoB QocQopnofi

npoMbIIIueHHOCTII C IIOJIJTIeHLIeM Ha I{X OCHOBe AOpO)KHbD( MaTep}IaJIoB co

CBOfiCTBaMu n XapaKTepI4CTI/KaMLI, aH€UIOTIIIH6IMII CBofiCTBaM U

xapaKTepLIcTIIK€lM MaTepUaJIoB, IIOJITIeHHbD( I',I3 npupoAHolo cblpbs.

Ha ocHoBe KoMrIJIeKcHoro I{3yrreHl4fl Qusuro-xl{Ml{ilecKltx npoqeccoB

TBepAeHr4f, n QoprrlllpoBaHr4r crpyKTypbr ITIJIaKo-MI,IHepaJIbHBrx Marepua[oB nprl

oTplrqaTeJrbrr6rx TeMnepaTypax lr3yreHbl BO3MOXHOCTI{ UCnOJIb3OBA}J}{S' IIIJIaKO-

Mr,rHepanbHbrx cMecefi nprr KpyrJroroAI{tIHoM crpo}rreJlbcrBe aBToMo6I{JIbHbrx

Aopor. floAo6nrre xccneAoBaHllt paHee He npoBoAlrJllrcb.

TeopernvecKrr o6ocnosaHa Bo3MolrHocrb rroJrfreHllt Aopo)KHbD( BDKyIqax

r{a ocHoBe orxoAon QocifopHofi npoMbllrrlleHHocru (90-92Yo rpavytlrpoBaHHoro

Qocifopnoro ruJraKa + 8-10% rleMeHra B KarlecrBe arrranaropa) AJrf,

crpolrreJrbcrBa Ao[roBeqHbD( rr gKoHoMI4tIHbD( KoHcrpyKIILrfi Aopo)KHbD( oAe)KA.

Na yBenuqeHrt o6reMos nepepa6orKl,I orxoAoB Qoc$opnofi
npOMbIIIIJIeHHocTII u paclxlpero1g cblpbeBoft 6asrr AopolKHo-cTpoIITeJIbHblx

MaTeprraJroB co3A€IHbr HOBbre, He rrMeK)@e aHaJIofoB, B.DKyIqrIe Aopo)KHbre cMecrI'

Parpa6oraHbr ocHoBHbre HarrpaBJrennf, rrpuMeHelrr{f, Aopo)KHbD( cMecefi Ha ocHoBe

OT3bIB . 3A.flBJIEHI{E

crpouTeJlbcrBo AeIneBbrMLr KAqECTBEHHbIMI'I

MECTHbIM

B.f,XqruILIMLI

KAMEHHbIX



orxoAoB rfocifopnofi upor'mmnellgocTl{ Anf, qeneft ,qopoxHolo cTpoLIreJI6cTBa:

ycrpoficTBo KSHSTpyICTBHED( cJIoeB AopoxHbD( oAexA; ycTpoficTBo cJIoeB

3eMJrf,Horo noJrorHa. YcraHoBlrel{br rexHoJrorrrrecK}re pe)KrlMbr crpo}rreJlbcrBa

aBToMo6lrJrbHbrx Aopor pa3JrruHbrx rexHl{llecK}rx Kareropufi rI3 IuJIaKoBbrx

BpKyrqvx, peQopMrrpoBaHHbrx rrocne rax An]rreJlbHoro 3ztMopa)Kr4BaHufl'.

Parpa6oraHa rexHoJrorr,nr co3AaHnf, aBToMo6uJIbHbIx Aopor c ucrroJlb3oBaHl4eM

TexrroreHHbD( orxoAoB Qocipopnofi qpoMbrlruleHHocrlr. Ocy{ecrBJIeHo

cTpoI{TeJIbcTBO TITIJIOTHOTO yqacTKa Aoporu.

Hayrurte p$yJlbrarbl

AOCTaTOqHO AOCTOBepHbI U

u BbIBOAbI AlrccepTaul{oHHoro UCCJTeAOBAIIUS'

BCeCTOpOHI{e HarrHo o6ocnosaHrr. B IIeJIOM

AlrcceprarllroHH€rf, pa6ora ocraBJrf,er noJlortcllTelrHrrfi sQQert, pe3yJlbraraMll

noropofi sBr.f,ercf, cnoco6 yrrrnlr3arluu c ucIroJIb3oBaHrIeM cBf,3ylolllero

ycrpoficrna, rroJrfreHHoro Ha ocHoBe qpoMblluneHHbrx rexHoreHHbrx orxoAoB

(f ocrf opnofi upotuuurneHHocrlr.

Mne .uoBeJrocb Jrr{rrHo no3HaKoMrfrrbc.f, c MarcatoM, KorAa t IlpoxoAuna Ha

cra)Kr,rpoBKy B Satbayev University. Marcar 6un oqeHb rpyAoJllo6uabrlvl vr

cKpoMHbrM. B ro BpeMf, on pa6oran n la6op aropvu BMecre c Typryu6aeaofi X',

Ho raK)Ke nperroAaBaJr rr noceq€IJr neKIIun u ceMlrHapbl. On xoteJl lloJrfrurb KaK

Mo)KHo 6onrure HoBbIx gHaHzfi u 6rtn uoIryJIf,peH cpeAl{ KoJIJIeI.

Ha ocnos a1un BbIIueIBJIoXeHHoro AlICcepTaIII{OHHat pa6om <<Paspa6orra

TexHoJlorrrlr Houunerccnofi yrl{Jrrr3allnu orxoAoB rIpoMbIIrrJIeHHocr}D)

rrpeAcraBJleHHaf, Ha coI{cKaHI{e yrenofi crelreHu AoKTopa QnlocoQnr'r (PhD)

rBJrf,erc.f, 3aBeprneHHofi u orBerraer rpe6onaHl4.f,M (flpaBrln [pIacy)KAeHI4t freHbIX
cTelleHefi), [peAbsBnteMbf,x K AI,IccepTaIILIoHHbIM pa6otau, a ee aBTop

IIIAFIEAEB MAKCAT XACbIy3AKOBL{II 3acrryxuBaer npl{cyx(Aelrun'

crerreHlr AoKropa QulocoQuu (PhD) ro creqrlaJlbHocrl{ 6D060800 - <<Sronorl{-D).

3apy6exnufi Hayrnrrfi pyronoAl{renb

[orrop xa6nluryc ]rHXe H epzra, np o Qe c c op [ar:nus' Erryrr'r6 epra

[upentop I4Hcrra:ryta gHeplerlFlecK1lx cucTeM I,I oKpyxarcqefi cpe4u

@ arymrer gHeprer ril<vr u 9 JIeKTp orexHIaKIiI

Pzxcrurfi Texnr{Erecrrroi yuuaepcllTer

Yrurqa AseHec l2lI - 605

Jlarnur, Pura, LV-1048

E-mail : dagnij a.blumberga@rtu. lv
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Illan6aes Marcar XacrrysaroBl{ElTlr{

<OH4ipic KarrAlrr$aplrr yrrrnAey4iu reruenAi rexHoJlorl4f,cblH )Kacay) arrbl

AOKTOpJIbI( ATICCepTaIII{f,rIbrK XqMbrcbrHa

Ilitcip

@ocQop onepraci6iniq xanabr(rapbrH (ryfiipruirrenreH (foctfop IrrrlaKrapbr,

QocQorunc, QocQopr{rrep en4ipici resiHAe nafiAa 6olarrrn YcreMe 4a6amap

*."a r.6.) xon KlpbrJrbrcnrna enri3y rexHonorl{tnapblH AaMb:Iry ipi ToHHaJI6IK

(arrAbrKrapArr Kafira or{Aey uecerecin rueureAi xoHe xon rpuJlbrcblH (rrru6ar

eMec, epi xorapbl calzulhl MaTeplIaJIAapMeH (aMTaMagrrs eteAi.

Xeprilircri uarepuat 6olrrn ra6nrnarrrH xeHe 6elrili 6ip xar4afinapAa

6afilanucrblparblH KacrerKe LIe QocQop ryfiipurirteJlreH IruIaKrap

K a3a(craHAa xoJr receu4epin carryAa xeprinixri aprraarypaJlaHraH rac

MareplraJrAapblH (onAal{yArr reqefire aJIaAbI.

TyrfnplapAbr nafi4anany Ko3raJrbrc Kap(brHAbrJlbrrbr MeH KoJIIKTIK

)KlrcreMeJrepaiu ecyin ecKepe orblpbrn, taftAa 6olarrrH K+pbIJIbIMAbrK

4a6arrapAbrrl cauacbrH x(eHe oJrapAbrH eprypni ra6zrra-ruLrMarrblK xar4afilap,qa

)KoJI Tocerra4epiH4e x+Mblc icrey cenirr,rlinirin Kaurauacbl3 ereAi.

,{euer, y3a( rvrepsirvr4i xonAapAbrrl ereu4ir KoHIIenIIrtJIapbIHbIH

rnapTTapblH ecKepe orblpbln, ryp4eli ueceneHi Ine[y MaHbI3AbI.

Ansrnran HerrDKeJrep4iq rbrJrbrMlr x(aHaJIbIFbI afinanualrr gKoHoMuKa

caJracbrHAa: Qoctfop euepreci6iniq rexHorenAir (aJIAbrKrapbIH oJIapAbIr{

neriginle ra6uru ruurigattaH aJrbrHraH MarepI,IaJIAapFa YKcac Kacr4errepi rraen

cI{IIarTaIuaJIapbI 6ap xon MarepIaaJIAapbIH en4ipyrvreH 4afira nafi4alary.
L[lar-uzHepalrAbr (ocrraJrapAbr )KbrJr 6ofiuna astoNdo6nnr )KonAapbIH

carryAa nafi4anany rvryrtmin4inrepi repic reMneparypaAa rrrJIaK-MI{Hep€IJIAbI

Marepr{aJrAapAbrrl K}pbrnbrMbrHbrrl KararobIHbII{ )I(eHe (aJlbrrlTacyblHbrrl Qusura-
xprMr{.flJrbrK upoqecrepin rceuenAi 3eprrey nerisiHAe seprrel4i. I\4+Haafi

3eprreyJlep 61pnn >rypririlrvrereH.
Xol xa6rrnrrnuq 6epir )KeHe ynerra4i KXpbInbIMAapbrH calry yluin Qoc$op

eueprsci6inir{ (ar4br(rapbr neriginAe (90-92% ryfiipuirreJlreH (foc(fop IrrJIarbI

+ aKrrrBarop perin4e 8-I0% qervrenr) x(on 6afinaHucrblpFbllnrapblH arly

rvryr"rrcin4iri reopurJlblK rlprblAaH KapacrbrpblnAbl.
@ocQop enepxeci6iniq xalabrKrapbrH (afira or{Aey relenrin 1rlrafiTy )KeHe

x(on-(+pbrJrbrc MareprraJrAapbrHbrr{ ruurisat 6agacrrH reqefiry yuriH )Kar{a,

rertrqeci xoK 6aftlaHbrcrbrpyrnbr )KoJr (ocnaJrapbl )KacaIIArr. Xol KlpbrnbrcblHa

QocQop enepreci6iniq ranlbr(rapbr nerisin4e x(on \ocu€ulapbrH KonAarryAblr{

nerigri 6arnrrrapu esipnen4i: xon receMAepiniq rgyprrnblMAbl( 4a6amapblH cany;

x(eHe )KoJr recerrainiH 4a6amapblH calry.

L[lar-uuHep€rJrAbr 6afinanucrbrpFbrrurapAaH eprlpm rexHrIKaIIbIK

caHarraFbr xoJrAap4lr carryAEr{ TexHoJron{.f,JrblK pexurr,r4epi 6enrinen4i, olap
y3a6 yaKbrr I\,SAarbrJIFaHHan refiin peQoprurananAbl.



@ocSop enepreci6iniq rcxnorenqir KaII,{EIKrapErI na^fiAalanarblH

aBroMo6I,IJIb )KoJIAapbrH carry TexHoJlollrtcbr $ipneHAi. XonArrH rexipu6elir
6eniriniq KIpbrJIbIcbr )KYpri3irAi.

.{nccepraqprsnbrK 3eprreyAirl rrrrrrurr Herl{xenepi MeH TI}IGIpbIMAapbI

xerridxti cenirvrd )KeHe xaH-)Ka(rbl FbrJIbIMlr neris4enren'

Xanubl aJrraHAa, Alrcceprarlu.rJrbr( ry\,Ibrc orl HerlrlKe KanABrpaqbl' oHbrr{

nerllxenepi Qocipop onepreci6iniq eneprecinrir rexnoren4ir KaJIAbIKrapbI

neriginAe -"r".u" 6afilanucrblpyrrrbr KXpbIJIrbIHbr (onAal{y apKDIJI6I )KoK) edcin

Kapacrblpa,Ilbl.- 
Cer6aeB yHlrBepcureriHAe rarbrJrbrMAaMaAan erin )KIpreHAe Marqcarnen

raHbrcyAbrtl ..ti rycri. Ma(car ere eq6eKKoP, 4apanariurra eAi. Col negAe oJI

X.Typrunr6aeaaN,IeH 6ipre 3eprxaHaAa xqMbrc icreAi' coHbIMeH (arap 4epic

6.pin, gepicrcp MeH ceMrrHapnapra (arbrcrbl. On rvryr"rrcindriruue xaHa 6ilirra

€Urpbrcbr renAi. On epinrecrepi apacblHAa raHbIMaII 6olAu.
Xorapu4a afirrmraHAapAblq nerisin4e <On4ipic KaJIAbIKrapbIH

yrr,rJrAeyAir{ reurenAi rexnonoru.f,cbrH )Kacay) Azccepralll{fl xqMbrcu QnnocoQru

AoKropbr (PhD) TIIJIIIMTI 4epexecin aIry Yurin AuccepralluflIlapta apHaJIraH

<<Fsrnrruu Aepe)KeJrep 6epy epexeciniq>> rananrapblHa cefirec rcenetinin )KeHe

oHbrq u"top", IIIAHEAEB MAKCAT XACbIy3AKOBI4[IKE 6D060800

<<Srortorun) MaMaHAbIrbI 6oftuHura QunocoQur AoKropbl (PhD) TbIJIIIMII

4epexeci 6epyre lafiul1 4eu ofilaftMblH.

IllereraiK FsIJIIIMIT xererrui
Xa6unuryc LIH)KeHepIrt AoKropbl, npoQeccopu .{arnzx Erryn'r6epra

SneprerzK€urbrK xyftenep xeHe KoplxaraH opra lrHcrlrryrblHblr{

AlrpeKropbl
SneprerzKa )KeHe oJIeKTporexHrIKa Qarynrreri
Pura rexHlrKaIIbI( yHaBePcureti
AseHec Kelueci l2lI - 605

Ilarnut,Pnra, 1v-1048

SnerrponAbl4 nollrra: dagnij a.blumberg a@ttu-Iv
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