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oQuqua;rbHoro o[rroHeHTa Ha Ar{cceprarluro

{xcyrvra6aen a My para f[a n.rreroBnq a

Ha reMy: <<Jlernufi ap6o.rrnro6eron Ha ocHoBe KoMrro3rruHoHHbrx
II e M eHTO3OJT b H O rrr Jra M o B brx BqlKyrrlIIx (ua.r r US(,JIbIIUI I IJIAMOIJbTX B'I?KYIIIIIX I{ TBEPAbIX OPIAHIqECKIIX OTXOAOB

rrpHMepe uo6o.ilDrx [poAyKToB CeJrbcKoro xosqficrna pecny6JrHKH
Kasaxcran)>, npe4craBJreHHofi na corlcKar{ue yrenofi crerreHrr KaHAr4Aara

TexHLIqecKI4x HayK no cneqvallbHocrLr 05.23.A5 - CrpozreJrbHbre Marepu€rJrbr r{
I43IIEJIId.fl,

Arcrva.nsnocrr reprcr AucceprarlHu
orurofi lr3 ocHoBHEIX 3aAaq e o6nacrr{ orpor4TeJrbHoro MareprianoBeAeHr4rr

tBJlf,erct co3AaHI4e HOBETX CTpOr4TeJrbHhrx Marepl4€trloB vr uz$eltui]. Koropbre
o6ecue'IzBaror ynyq[eHlre vx gKofrnyararlzoHHhrx Lr rexHoJrorr4qecKLrx
rloKa3arelefi, nonbllrreHl{e e$SerrznHocrr4, clrrprxreHr{e r4x Marepr{€uodurocrz z
rpy4odurocrr4 npor{3BoAcrBa.

I-{emro Alrcceprarluonsofi pa6orrr .{Nynra6aena Mypara ,{aueronzua,
j[BI'f,eTC-'I IIonfleHl4e kI ynf{[IeHLIe TeXHOJIOTLIqeOKI4X u SKCIIJD/aTaIIIIOHHbTX
ceoficrs ap6olzronrrx MarepvafloB rra ocHoBe KoMrro3r{rlrroHHhrx
IIeMeHTo3oJIbHbIX z 6orcurorrnaMocoAepxarql4x B{}r(yqrrx, qro, 6es coNaH e;g1vr1.,

rBJr.rrerc-rr arcryalruoft .

ZcuonrsoBaHr{e MIlHepaJIbHbIX orxoAoB npoMblrlneHHocrr{ B KaqecrBe
3oJIoIIrJIaMoBbIX B-f,xylqzx c srrcoxofi aKTuBHocrbro u npLrBoArrrlr{x K
Bo3HrrKHoBeHr{ro crpyKrypoo6pasyroqux 9JreMeHTOB, AOIXHO npr4BecTrr K

rIoBbIIrreHLIIo npoqHocrHhlx xapaKTepr4crraK n AonroBeqHocrLt ap6otura. Oro
cBLIAereJrbcrByer o IleJrecoo6pa^:noc rkr r4ccreAoBaHr4rr Bo3Mol1Hocrr{
nrrcorosQSerrznnux crpor4TeJrbHbrx Marepr4€rJroB Ha OCHOBe

p a^:pa6 orKkr rexHolorafi v x np orl3BoAcru a rr BHeAp eHlr.f, .

tIOJTYqEHI4'I

ap6orrura,

Anropou ycnelxHo perreHa sa1aHa sQsercrznHoro rr3MeHeHur csoficre
KoMrIo3I4IU4oHHoro B-f,xylrlero c pa3JrlrrrHbrMr4 4o6anrauz, qro rro3BoJrr4Jro
peallI3oBaTb KOMfIJTeKC TeXHOJIO|UqeCKI4X 3aAarl v uoJIytrLITb JIefKLIe
KoMrro3lrr{kroHHbre ap6onzro6eronrr
xapaKTepurcTvrKaM[.

fiauuar^ Ar4cceprar{kronHafl

c neodxo4zvrirvrz gKcrrnyararlr{oHHErMr4

pa6ora nocBrrrleHa rroflyqeHuro JrerKr4x
ap6onuro6eroHos Ha ocHoBe KoMro3r{rlrloHHhrx r{eMeHTo3oJrbHorrrJraMoBhrx
B{xyql4x, pa^:pa6orKe Haf{HbIX ocHon $oprvrzpoBaHr{r ?rx crpyKTypbr, cocraBa Lr

cnoftcrs ttptl I4ctIoJIb3oBaHI{I4 B Karrecrne oprauprrrecKoro 3aloJrHr{Tenr rBepAbrx



opfaHr{qecKr4x orxoAoB Vrs lr3MeJrbqeHHofi CKopJrynbr lperlKoro opexa.
IIO3BOJI.ICT CqI,ITATb TCMY ALICCEPTAI{NV AKTYANEHOfi KAK C HAYqHOfi. TAK
IrpoMhrrrrJreHHofi TOrrKr4 3peHr4_rr.

3ro
VC

IIIIT HOBII3HbI. .trOCTO

,{zcceptaqzx [NyMa6aesaM. A, no coAep)r{aHuro rBJr-f,erc-rr sanepurdHuofi
HafrHo-KnanzQzrcaqzonnofi pa6orofi , o6na4arorqefi nonuguofi z 4ocroBepHocrbro
pe3ynbraroB LIccJleAonauuit, ztvrerolqefi [paKTnqecKyro rleHHocrb 14 BhrnoJrHennoft
Ha AocraroqHo BbrcoKoM Haf{HoM ypoBHe. Pa6ora cocrot4T kr3 BBeAeHL1s, qerErpex
DIaB' 3aKJIIoqeHLIt' cIII4cKa nI4TepaT'ypBI pI upznoxenzfi. O6rqzfi o6rena
Al4cceprallull [peAcraBJIeH sa 144 crpaHr4llax Marur4HorrrrcHoro reKcra, BKJrroqaer
32 ra6nzqrr, 2I pzcyHKoB, crrlIcoK nr4Teparypbr u3 ISg HauMeHoB auuit. 3
npzloxeuufi.

OSopuneuue .qkrcceprarlytoHnofi pa6orrr coorBercrByer BceM
npeAb-f, BnteMhIM rpe6onanz-f, N4. llo Marepll€uraM Ar.rcce pr ar\Lrkr ony6nzroBaHo 12
Ha) rHbIX pa6or, B ToM qlrcJle 4 ctarsu B LBAaHpr{x, peKoMeHAoBaHHrrx BAK pql.

B nepeofi rrane aBTopoM rlpoarr€urr43LrpoBaHbr coBpeMeHHbre reHAeHrlr4rr
npLIMeHeHLIfl B cTpol{TenbcTBe MLIHepalIbHbIX V OpraHlrqecKnx OTXOAOB; BLr/Ibr,
cocraBbl z csoficrna ap6onzro6eronoB; BLrAbr rrpLrMerrf,eMbrx n ap6onzro6eronax
Bqxyqzx BeIrIecrB z 4o6anoK I4 Iix BIrtrflHvre na ceoficrna 6eroHHoro KaMrur;
p€l3HoBI4AHocrI4 npuMeH-aeMbIX B rlporr3uoAcrne ap6onuro6eroHoB opraHLrqecKr4x
3aloJrHllTelefi kr vx Blrkrfl:a:ae Ha rtlpoqHocrb AonroBeqHocrb Marepvana;
TeopeTI4tIecKLIe 14 npaKTI4qecKLIe [peArrocbIJIKI4 pa:pa6orrcu u r{ccJreAoB ag{Ufl
ap6olzro6eronon Ha ocHoBe MecrHbIX orxoAoB npoMbrrrrJreHHoc rv kr ceJrbcKoro
xosxficBa; oco6ennocrz rexHoJlorl4r{ [onrreHrrrr rIeMeHTo3oJrbHoruJraMoBbrx
B.'Ixyulr4x BerrIecTB; TeopeTlrqecKlre ocHOBbr
I{eMeHTO3OJrbHOrrrJraMoBhrx B.rDKyrrlr4x BeIr{ecTB.

14 rrpr4Hrlr{nbr aKTkrBarJVr4

Bo nropofi r.nane rrpeAno)KeHa HawHafl n4[ore3a o BO3MO)KHOCTLT
rIoJIyIreHI4,[ e0@errunHoro MHoroKoMrroHeHTHoro Bx>Kynlero cocraBa Ha ocHoBe
IIeMeHTa' BblcoKoKEtllrqzenofi 3onbr-yHoca vr 6orcr.rrosoro rrrJraMa MeronoM
KoMnJleKcnofi slexrpoMexaHl'Iqecrofi aK.rr{Barlrz (K3MA) nxNyrqefi cuecrE 4lx
rIpLIMeHeHkrfl B rrpolr3BoAcrBe ap6oluro6erona c opfaHzqecKr4M 3arroJrHprreJreM Lr3
I43Merbrlennofi cKopJryrlbl rpellKoro opexa. Taxxe paccMorpeHbr rrpt4MeHrreMbre B
pa6ore cbrpbeBble MarepLIaJIbr u r4x xapaKTepkrcrLrKvr) r43Jro)Kega MeroAr{Ka

o6ocHonaHnocru nrrnoAon u percoueHAarlufi

ncuurauufi TNfl IIONYIEHI4.'I IICMEHTO3OJIbHbIX U 6OTCTATOTUNAMOCOAEPXAIIII4X



B'qxytrIl4x cocraBoB AJIf, tIpzMeHeHI4r r] cocraBe JrerKoro ap6onrara, rpeAJrol1eHa
MeroAI4Ka kI3MeJIbqeHI4-[ OpraHzqecKoro 3afioJrHr4TeJr-rr kr3 cKopnyrrbr fpeqKoro
opexa, npkIBeAeHa MeroALIxa paspa6orKpl 14 cbrpbeBhre MarepuaJrbr AJrr rroJrfr e;1Lr;_
e$Se*znHoro B-fl)Kyrrlero Ha ocHoBe rleMeHTo3onruofi cMecr{ c Ao6anrarrrz
6oxclrrosoro IrrJIaMa.

Tperrq rrana rrocBrrrleHa BorrpocaM pa:pa6orrcz cocraBoB u
LIccneAoBaHI{ro csoficrs JlerKoro IIeMe ro3oJrbHorrrJraMoBoro ap6onuro6erona c
opraHZqecKI4M 3arroJIHI{TeJIeM kr3 r{3MeJrbqeuuofi cKopnylbr lperlKoro opexa.
flpune4ena TexHoJIortIt r<oruunexcnofi gneKTpoMexanz.recrofi aKTvrBarJLrLr
MHoroKoMuoneHTrofi naxyulefi cMecu rlo cran4aptrofi MeroALrKe u
TexHoJrorzqecrofi nocneAoBareJlbHocrl4 B p€r3pa6orannofi anropou ra6oparopnofi
MeJrbHI4I{e. Pa":pa6oraH orlTl4Ivra-urnrrfi cocraB MHoroKoMnoHeHTHoro B.DKy[Iero
cocraBa (" %) I{eMeHT:3oJra:IrrJIaM 55:35:10. I4ccneAoBaHo BrrLrxHkre xr4Mr4rrecKrrx
go6anor<AVV*UV\ LLYIL UIrL'\/UU(, I\JI-VIf\ ,FIA MEXAHI4qCCKZE CSOftCTNA

ueMeHTo3oJIbHoIrIJraMoBoro Btxyulero cocraBzr. B pa6ore npoBeAeHbr Lr3MepeHr4rr

rrpkr cnoco0e K3MA HA csoficrna

3JIeKTpOKI4HeTI{qecKofo noreHIIZ€Lla BffKyrrlefo cocraBanpu rrcrroJrb3oBaH?rv ilIrfl
z3MerbqeHLl-s o6H'rHoro rIoMoJIa, M:oKporo AoMona kr cuoco6e KOMA.
vcranonnenrr 3aBuclrMocr'4 yMeHblxeHprrl gJTeKTpol{zHerzqecKofo froreHrlu€ua
rIpI4 crloco6e rcouulercuofi gneKTpoMexaHr.rqecrofi arruBaqtnu nxNyqefi cMec11,
qro BJII4[er Ha rIoBhIIrreHI4e aKTlzBFrocrkr B.rrx{yxlero cocraBa. Zccne4onanrr
trpoqecchl B3al4MoAeitcrsvr Lr o6pasonanzx Sa:onoro cocraBa KoMrrJreKcHbrx
B'qxyql4x Itoiuuoszqzfi c 4o6anr<airau 3oJlhl-yHoca n 6oxczroeoro urnaMa. B
p a6ore npo B eAeHbI I{c cneA oBanvrfl rro onp eAeneHr4ro orrrrrM€urbHoro c o orHorrr elLr;
n-axyu1eft cMecr{ I{ opraHllqecKoro 3arroJrHr4T'eJr.f,. Paspa6oran cocraB JrerKoro
ap6olura Ha nxxyulefi cMecu, cocroxrqefi Lr3 rIeMeHTa, 3oJrbr Lr [rrraMa c
opraHI4qecKI{M 3arIoJIHI4TeJIeM u3 Lr3MeJrbqeHnofi cKopnynhr rperlKoro opexa,
rcoroprrfi coorBercrByer rpe6onanzxrvr fOCTa Lr caHr4TapHo-
SrII{AeMI{OJrOfI4qecKLrM HOpMaM Arrfl Lrxr4crloJrb3osaLrva B rrporr3BoAcrBe creHoBbrx
6noKoe Anfl )KLIJTIIX z4aunfi. llpone,4eHa orrrlrMk3ar{uq cocraBoB
IIeMeHTo3oJrbHoIrIJIaMoBoro ap6owrca c rroMolrlbro MeroAoB MareMarr.rqecKoro
rlnaHr{poBaHLrfl gKcnepr4MeHTa. C rroMorrlbro peHrreHo$a^:onoro u

rrpkrTepMolpaszvecroro aH€urr.r3oB onpe!;eneH cocraB nonoo6pasoeaHzfi
TBepAeHLIV KOMTIO3I4III4I{, cocroxlqefi }I3 3oJlbl-yHooa. B pa6ore [poBeAeHhr
zccnenoBaHvrfl IIo orrpeAeneHr{ro anresuoHHofi lpoqHocTr4
I{eMeHTo3oJIbHoIIrJIaMoBoro ap6otura. llpozsneAeH aH€rnLr3 xlrMr4qecKoro cocraBa
kr xprl/.r4qecxofi alpeccllBHocrLI opraHllqecKoro 3arroJrHr{Ter.f, rro orHorrreHLrro K
MI{Hep€LnbHoMy cblpbro. @zgzrco-uexaE[4qecKr4e csoficrsa KaMHrr
IIeMeHTO3OJIbHOIITJIaMOBbTX BSXynIr4X OrrpeAensJrLr fro rrpeAeJry [poqHocrLr npu



alKarr4vr. llonyren rpa0zrc 3aBr.IcI4MocrLI lpoqHocrrl r{eMeHTo3oJrbHorrrJraMoBoro
ap6otura Ha opraHl'IqecKoM 3arIoJIHIrreJre kr3 Lr3MeJrlqennofi cKopnyrrbr rp€r{Koror
opexa. Hafigeno, rITo n3MeHeHeHr4e [poqHocra Bo BpeMeHrl paspa6oraHHbrx
IIeMeHTO3OJIbHOITIJIaMOBbIX Btxyqr4x rouno:zqufi 3aBr.rclrr or lrx cocraBa.
cnoco6a o6pa6orrcr{ Lr [ocJreAyroqero r,BepAerrm.

rlernepraq rrana ArrccepraqlaoHnofi pa6oru rocB.f,IrleHa orracaHr4K)
TexHoJIorLIfi upousnoAcrBa r4 pacqera rexHr{Ko-oKoHoMz.recKofi ssQerrunHocrr4
BEIrrycKa ap6onuro6eronoe Ha ocHoBe Mecr.rrbrx orxoAoB rrpoMbrrrrJreHHoc rv u
cblpbeBblx pecypcoB. Paspa6oraHbl TexHoJrorkrkr rro npor43BoAcrBy ap6otura na
ocHoBe I{eMeHTO3OJIbHOrrrJIaMoBbIX BS)Kyr{pIX oocraBoB Lr rBepAhrx opfaHlrqecKlrx
orxoAoB I'13 cKopnylhr rper{Kofo opexa, Koroprre )^rzrrrBarcr oco6ennocrr4 HoBbrx
KOMNO3LIIII{OHHbIX B'X(YXII4X LI OP|AHI4I{ECKOIO 3AIIOJIHI4TEJI.I.

Brrno4rr, c0oprraynlIpoBaHHble cor4cKareJreM Ha ocHoBe [poBeAeHHhrx
SKcrIepI'rMeHT€UIbHhrx LlccJreAonanuit, orpalKarcT 3HaqzMocrr pa6orbr AJUr reopr{r4
vr npaKTI'IKI4 rIpoI{3BoAcrBa ap6onvrro6eroHon Ha ocHoBe KoMrro3r{ur4oHHhrx
IIeMeHTO3 OJIbHO IrrJraMOBbIX BDKyITIT4X C O CTaB OB n3 MecrHbrx cbrpb eBbrx pe cyp c oB.

Hayunax HoBLr3Ha Ar,rccepraqzonnofi pa6oru 3aKrroqaercr B ToM. qro:
- BnepBble rIccJIeAoBaHa BO3MOir{HOCTb rroJryrreHr,Ur Brxyqero Marepuala
rloBhllrreHnofi a4re:zounofi lpoqHocrLr I( TBeplloMy opraHr4trecKoMy 3arroJrulrreJrro
Ha ocHoBe rIeMeHTo3oJIbHofo B.f,xyrqero c 4o6a.nrcofi 6orccurosoro IrrnaMa;
- rIpoBeAeHbI t43MepeIJLrJd SneKTpoKprHern4qecKofo noreHrlr{€ura Brxyqefo cocraBa
npv vcloJrb3oBaHr4kr Arrfl I{3Meflbqent{.f, o6rrqHoro rroMoJra, MoKporo AoMona 14

K3MA;
- ycraHoBJIeHbI 3aBLICLIMOCTI4 rIOnrreH;LrA rIeMeHTO3OJrbHOrXJIaMOBbrx B-f,xtyqr4x
cuecefi, aKTuBlIpoBaHHbIX cnoco6ov KoMrlJler<cnofi gneKTpoMexanpr.recrofi

aKTLIBaIII4vt, c 4o6aeroft BblcoKoK€ulrqzenofi 3onbr-yHoca z 6orcLrroBoro rrrJraMa
rloBbllrreHnofi a4reszosnofi cuoco6nocrlr K opraHuqecKr{M Marepr4€rn av ap6otura;
- paspa6oraH cocraB B{x(yrtlefi cvrecu a3 rIeMeHTa, 3oJrhr-yHoca ll 6orcuroBoro
IITJIaMa nonrrruennofi a4reszonnofi cnoco6nocrblo K TBepAhrM opraHr4qecKr.rM
orxoAaM npr.r r4 crroJrb3oBaHLrLr MeroAa KOMA B,rrxyruero ;

- BrIepBbIe rIpeAJIoxteH cocraB JlerKoro ap6onuro6erona Ha Bf,xyqeM Lr3 r{eMeHra,
0OKoI4TOBOrO UnaMa C opfaHurlecKllM 3afronHlrTeJreM Ha ocHoBe

kI3MeJlbqennofi cKopnyrlbl rperlKoro ope.Ka Qpaxqz-arrau 2,5-5 MM B coorHorrr e1kru

HoeugHa. nocro OCHOBHbI

l: 0,73 coorBercrBeHuo. Paspa6oranHr,rii cocraB ap6onuro6erona coorBercrByer



Tpe6oBaHI'sM focTa K nerKI4M 6eronau v caHr4TapHo-orrr4AeMr'oJrorr4qecKLrM
HOpMaM;

- Anfl rIpoBeAeHI4'[ lpoqecca K3MA B.flxyulero cocraBa paspa6oraHa ycraHoBKa
Ha 6a^se 6apa6autoit MeJIbHI4qbI MIIII-II, BHyrpr.r roropofr co3Aaerc.f,
3neKTpl4qecKoe IroJre 3a cqer AByx sneKTpoAOlB B BrrAe AByx Kpyfnhrx rracrLr:H Lr3
Hep)KaBeloqero MeT€LIrJIa, ALIaMeTp KoTOpbIX coBrlaAaeT c BHyTpeHHrlM ALIaMeTpoM
rlr4nr4 HApa 6 ap a6 annofi vrelurLrrlbr ;

- pa3paooraHa IlpI4HqnllvralrbHafl. TexHoJrortFrecKar cxeMa [pokr3BoAcrBa
ap6onzro6eroHa Ha IIeMeHTHo3oJrbHoIrrJraMoBofi nxNyrqefr cuecz r{ 3arroJrHr4TeJre
Ha ocHoBe I43MeJIb'{eHHofr cKopnyrlbl l-pellKoro opexa, Koropa.rr orrlrqaerc_f, or
TpaALII{voHnofi cxeMbl rlon} {eHI4n ap6<>rruron 4o6aBJreHr4eM crapLrr4 KOMA npu
rroMoJle' LrCKIIoqeHI{eM rlpoqecOa [pLIHyAI4TeJIbHoIo [peccoBaHr4-fl npr{
Sopuoranvkr vr3$enLrfl Lr saMeHofi reunosofi o6pa6orxv [onrreHHbrx usge;1uit ua
TerrJroB JraxHo cTHyro.

Cxo4ztuoc* 6onr'roro qucra nonrrer{H'rx c frpr{MeHeHueM KoMrrJreKca
craHAaprHhrx kr BbrcoKor4HSopvrarzBHhrx MeTOAOB lrCCneAoBaHl4fl .rlaHHbrx
npoBeAeHHbIX B pa6ore SKcrrepLIMeHToB, LIX Helporr4BopeqrlBocrb z3BecrHhrM
3aKoHOMepHOcT'flM' IIOATBepXAaIOT AOcTOBepHocTE IIpoBeAeHHhIX LlccJle,qosaHzfi
14 BbIBoAoB Iro Al4ccepral{kroHHofi pa6ore. Brrno4rr rz peKoMeHAarU{r4 pa6orrr
Ilonyqr4Jlr.{ rroJro}KnTenbHyro

ap6olzroBbrx Marepr4 €rrroB.

anpooarlwo kr BHeApeHr4e B rrporr3BoAcTBe

B OOJIACTI4

KOMfIO3LTUIIOHHhIX

TeoperuvecKafi 3HaqzMocrb Alulccepraquonnofi pa6oru 3aKrroqaercr B
I,ICfIOJIb3OBAHPII4 syn4arvreHTEUrbHbrx I{ccne.rloBartvtit
crpyKryp o o 6p a: on aHLrfl uo4z$.aqr4potsaHHhx

OOKCT4TOBO|O IIIJIAMA

ap6onzro6eronoe Ha ocHoBe r{eMeHTo3oJrbHhrx Bsx(yqr{x c 406anrofi
z opfaHr4qecKr{x oTxoAoB ceJrbcKofo xos.sficrna. Mero.rlaMlr

czcreMHo ro aH€uIkI3 a p azp a6 oraHbl Te op eruqe cKr{e [puHrlr.Inhr nonyreHzr JrerKoro
ap6olHro6eroHa Ha ocHoBe KoMrlo3?rr{proHHbrx r{eMeuTo3onocoAepx{arq[x vr

6orcuro[ulaMoBhlx B.tDltylqvx cocraBoB. MeroAonorr4qecKu o6ocnosaHa
r{eJrecooopa3HocTb KOMTIJIEKCHOfO pefLr oH€LJrbHOfO I{CIIOJIb3OBAIJI'{A
rrpoMblluneHHbrx I4 ceJlbcKoxogsficrBerlHblx orxoAoB, llpousne4eH KoMrrJrercnrrfi
a[anvr3 oco6enHocrefi crpyKTyprr z cnoficrn ap6onuro6eron a B 3aBvrclrMocrLr or
ero COCTaBa, uCCneAOBaHa BO3IVIO)KHOCTb Ilonf{eHl{-f, Ha OCHOBe
IIeMeHTO3OJIbHOrrrJraMoBofo BflKyulefo cocraBa ynelzuennofi a4reszonnofi
cnoco6uocrl{ K opraHzqecKoMy 3arloJrHzrrenro ap6o wrca.llpone4eHbr rr3MepeHrzrr
SneKTpoKI4HeTI4qeCKOfO nOTeHI{I4aJIa Bf,X(yqefo cocraBa [pr4 LrcrroJrb3oBaHprv [rrfl
LI3MeJIbqenzs o6rr'{Horo rIoMoJIa, MoKporo Aor\doJra u cnoco6e K3MA. Hafiaenu
3aBr{cr{MocTl{ yMeHbrIreHLI-f, gneKTpoKLrHeTr4qecKoro noTeHrlr4ana [pr4 cuoco6e
KOMrrJreKCnofi elerrpoMexaHra.recrofi aKTr4BarIr{Lr Bf,xryIIIefi cuecz, rrro BJrr{rrer Ha



IIOBbIIIICHIIC

xnoprrcTofo
AKTLIBHOCTIi B.rrxyulefo cocTaBa. VcraHosreHo BlrvrflH;ae lo6anrcu lotoxnoprrcrofo 6apnx Ha rpoqecc KSMA n.axyrqefi cMecr4. pesynrrarn,r

peHTreHo0asonoro v repMolpa0uvecrcoro aH€LJrrr3oB rleMeHTo3oJrbHorrrJraMoBoro
KaMHt nxNyqefr cMecl{ u ril{ - clreKTpocKorlr4r4 rroKzl3hrBaror xplrcyrcrBr4e rrnonrreHHbrx o6pa:qax fr4ApoanroMLrHara, K€Urbrlzra, aJTUrrA, 6apura,
rloprnaHAr4Ta, KBapIIa, rLIApockrlrkrQara. Oupe4eneHo Bru-qHr4e renJroBnax{Hocrnofr
o6pa6orrv o6pasqoB Ha $oprrazpoBaHLre crpyKryp u aplotruro6erona.
flparrzvecKat 3HaqzMocrb I4ccJreAoB a.'."flAJrfl [pou3BoAcrBa 3aKrroqaerc.f, B ToM.,qro pa:pa6oraHa HoBa-f, I{eMeHTo3oJrbHorrrJraMoBa.[ B-rrxyqa-s cMecb cl
yBenl4qeHnofr a4reszoHHofi cnoco6noorbro K TBepAhrM opraHr'qecKLrM orxo.rlaM
upll vcloJIb3oBaHI4LI MeroAa K3MA. Pa:pa6oraH cocraB JrerKoro ap6onzro6erona
Ha B'{x{yqeM LI3 qeMeHTa, 3onbr-yHoca u 6orccLrroBoro ruJraMa c opraHprqecKzM
3arIoJIHI{TeneM LI3 }I3MeJIFreHHofi cKopnyrlbl Ipel{Koro opexa, coorBercrnyrorqzfr
rpe6onanuxu focra v caHLrrapt:ro-gnaAeMlroJrorprqecKr{M HopMaM Anfl.
LICIrOJrb3oBaHLrt ux B npoz3BoAcrBe creHoBhfx 6noros Anl. )Kr4nbrx s+auuit.
Paspa6oraHa [ppIHlu4rrkrurb*afl TexHoJrorrrqecKa-n cxeMa [por43BoAcrBa
ap6onzro6eTona Ha IIeMeHTHo3oJIbHorrrJraMoBofi nxNyrqefr cnrecu 14 3arroJrHLrrene
Ha ocHoBe I43MeJIb'{eHHofi cKopnynhr rpellKoro opexa, Koropaf orJrr4qaerc, or
rpaALIllr4onnoft cxeMhr rlon)^reHI4{ apSonuron 4o6anneHr4eM cra*Lrkr KOMA upz
rroMoJle' I{cKJrroqeHrreM rlpoqecca [pI4rryAI4TeJIbHoro npeccoBaHlur rrpz
Soprr'ronaHM ktr,$elrr4l_ lr salaeHofi rennosofi o6pa6orrra nonrreHHbrx r43Aen uft ua
TenJIoBJIalKHocrHyIo. llpe4noxteHHa-f, TexHoJrorr{rr rro3Bonr4T coKpaTr4Tb BpeMrr r4
eHepfo3arparbl npr4 rlpl4foroBJreHr4r aptlorruronofi cMecr4 e 1,5-1 ,g paza, BpeMrr
yKnaAKI4 14 ylnorHeEkrfl cMecl4 n 2-2,5 PB4 AnLrrenbHocrr r{LrKJra rBepAeH1rrr
uzgenuirs 6-7 pffid, yAenbHyro MeraJrJroeMKocrb rrpor43BoAcrBa B r,g_2,3 pasa.

Pa^:pa6oraHHble cocraBbl u ycoBepllerrcrBoBaHHafl TexHoJrorr.r.rr ,,porunr{
aupo6aqzro Ha 3aBoAax crpofizu4ycrplrlr pecuy6nzrz KasaxcraH rpr.r BhrrrycKe
ap6onzro6eronnrrx creHoBhrx 6norcos.

3apreqanurr uo Auccepraunu
1' llpu no46ope cocraBoB IleMeHTo3oJrbHorrrJraMoBhrx ap6onraros 6rr,,o 6rr

qerecoo6pa3Ho npkr nrr6ope $parqzonuhrx

pa6ore He KoHKpera3r,rpoBarr BLrA 14 MeroA yrrJrorHeHrzrr

3arroJrHr4Teneft

nnaHvpoBaHl,i.s

2.B

rrpoBecrkr perpeccvoHnrrft
sKcnepr4MeHTa.

cocTaBoB OpfaHr{qecKr4x

c froMorrlEro MeTOIOBAH€LIILI3

cBexeynoxeHHhrx ap6onzro6eronos (rnana 3 ).
3 . Her o 6o *ron a HLrfl npLr*eHeHr{.f, xnopr4Aa 6 apw (rnan a 3 ).
4' AnropoM KoHKperHo He yKa3aHa lpr{qlrHa rroBbrrrreHr4r Mopo3ocrofirocru

rIeMeHTO3OJrbFrorrrJraMoBofo ap6or|.ura ao 35 ru{KnoB (rnana 3).



5' Mecrarrau a pa6ore I{Merorc-f, oreqarKuLr arvrlrr4crzqecKr{e HeroqHocrLr.

C4elannrre 3aMeqaHr4r He cnux{aror o6uryro rroJroxLrTenbrryro orIeHK)'
rlpeAcraBnennofi Ar4cceprar{uonnofi padorur.

Pe:ynrrarEl AI4ccepraIIVoHHofi pa6omr AocraroqHo rxupoKo ocBerrloHbr Br

orrprrroft I'equrr4' AonolKeHbl Ha pa3nzqHbrx xonsepeHrlzrx o6qepocczficxoro z
MexAyHapoAHoro yponnefi .

ocnosHrre pe3ynbrarhr, BhIBoArbI u peKoMeHA ar\Lr'r, npeAcraBJreHHbre B
nkrccepTarlur4, rroATBepxAaroTc.rr pe3ynbTaTaMr{ 3 KCrr epLr M e HTaJrb Hhrx
I4ccneAoBarrnit u ony6tuKoBaHbr B rroJIIroM o6revre e 12 uayturrx pa6orax, B ToM
ql'Icre e 4 crarrrx B Lr3AaHr.rrx, peKoMerrAoBaHsux BAK p(D.

ocnonnrre IroJro)KeHr4fl. Avrcceprar{Lrkr AocraroqHo rxr4porco aupo6r4poBaHbr
Ha Me)KAyHapoAHbIX Haf{HbIX ronQepenrlutx. 3ro rro3BoJr.rrer roBopprrb o
xopourefi oSocHosaHHocrll Hay{HhIX uonoxeuufi, BbrBoAoB r4 peKoM euggquit.
Anropou nonf{eHHble pe3yJlbrarbr c Aocraro.rHofi uonnorofi r{3Jro}KeHbr B cBoLtx
ny6nzrcaqzxx.

Anrope0epar coorBercrByer rpe6onanzxru BAK v B uomrofr Mepe
oTp alKaeT c oAeplKaHr4 e Ar{c c ep T ar\kru.

,{zcceprarlLIoHHat palora Harrvca*a lpaMorHbrM TexHrrqecKuM .rr3brKoM.
Marepuan I43JIo)I{eH B norn lecrofi nocJreAoBareJlbHocrl4 u .uocraroqHo
BI{3y€LJII43HpOBaH. Br[rocuurre Ha 3aIrII4Ty rroJroxreHLrf, cBrlAerenbcrByK)T o
Jrr{qHoM BKJIaAe COprcKaTeJrr.

B 4r'rcceprar\vr4 coAepxplTct HarrHar Horlrr3Ha, rrpaKTr4rrecKa.[ qennocrr. Ha
ocHoBaHI4I{ BbrIroJrHeHHbIX I4ccneAoBanuit aBTopoM npeAnolr(eHbr HafrHo
o6ocnosaHHble TexHoJrofr4qecKLIe perueHl'f,, Koropble rlo3BoJrtlor c rloMolrlbro
KoMrIJIeKcnofi slercTpoMexaHzqecrcofi aKTLIBarIur4, rl3MeH eHLrl_ pexLrMoB rennoeofi
o6pa6orrz, cuoco6oB rrpeABapr{TenbHofi o6pa6orKr4 opraHzqecKoro 3arroJrHr4reJryr,
yrLrnzBarJ[vr MecrHbIX BTOpktqHbIX OTXOAOB rrpoMbrrrrJreHHocrr{ 14 ceJrEcKofo
xos'sficrna peIxI{Tb 3aAarry rronyr{eHzt BbrcoKorrpoqHbrx JrerKr4x ap6onrnro6eronon
HA O CHOB E KOMIO3 I{I{ZOHHbIX I{EMEHTO3 O JIbHOIIJIAMOBbIX B.f, }KYIUI4X.

3a K"rrro.IeHlt,e no Ancceprau HLr

{uccepraqza [xy Ma6 aesa Mypara. .{anneron u.gla flBrrflercf, caMocro-rrreJrbHo
BhIfIoJIHeHnofi, axryalruofi, 3aKoHqeHu fi nayrHo-KB€uraszraqzonnofi pa6orofi,
KOrOpa-'I coAepxI4T HaylrHhre pe3y.rrbrarhr, BbrBoAbr u peKoMeHA ar\krvr,
OTJIIIqAIOIULIECfl noszsnofi. Brrnomre:,:I]Frafl Ar4cceprarllroHHafl pa6ora
npeAcraBr-fier uayrurrfi I4HTepec I{ I4MeelcyqecrBeHHoe npaKTr{qecKoe 3HaqeHLre.

llpe4craereHHa-s Ha orlnoHupoBanrre Ar4cceprarlr4oHHa-f, pa6ora [o cBoeMy
coAepxaHl{ro, uay'ilrofi z npaKTkI.recxofi 3HarrrrMocrrr, rro qr4cry ny6nurcaqufi



coorBercrByer rpe6oBaHLrflM, LrsrontellHblM B rr.9 <<lloroxeuufi o npucyxA eH'nr
yqeHhIX creuenefi'..) BAK Po rc KaHALTAaTcKLIM Ar4cceprarluxna (n peAaKr{r4zl
rlocraHoBIreHvrfl llpanzrenbcrBa P(D or 24 cesrs6pn 2013 roAa, Ilbg42). Anrop
pa6o*r {Nyua6aen Mypar [annerou4q 3acryxprBaer npr4cyx{A eH.rs creneHr4
KaHALIAaTa TexHI4qecKI4X HayK rro cnerlr{€LJrbHocTt4 05.23.05 - <<crpoureJrbHhre
MaTeprran br v kI3 AenLrA>> .

OQuqua;rrHrrfi orrroHeHT:
{orrop rexHraqe cKr.rx HayK no cnequ€urbHocrr4
05.23.05 - CrpozrenbHhre Marepv€Lrrbr rr
Lr3 Ae rrkrfl , np o Q e cc op rca@ e4pu
< Crp ozre JrbHbr e Mareprr ulnbr)
HI{Y M|CY
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