
PEruH3r[fl

Ha AJi.ccepralll,Irc [xana6aena ,{aypeua XylraraJrneBpr..ra <<Paspa6orKa H pacqer
rpoqecca QzlstpaqzoHnoft cymu Marepr,r€rlroB sororHzcrofi crpyKryphD),
npeAcraBneHHylo Ha corrcKarilre creneHu AoKTopa SunocoQnu PhD rro
cneltrI4uulbHocrLI 6D072400 - TexnonomrrecKze MarrrrrHbr n o6opy,qoBaHr,re.

,{uccepraquonnafl pa6ora Bbr[oJrHeHa B coorBeTcrBlre npuopr,rrerHbrM
HanpaBneueM pa3Brrufl HayKrr Pecrry6nurn Kagaxcrau Ha 2017-2020r.r.
6.<<YcroftqllBoe puBBI4TI,Ie arporpoMbrrrrJreHHoro KoMrrJreKca kr 6esouacHocrb
ceJlbcKoxossficrsenuoft npoAyKrlr,rn) rro creqrranu3r{poBaHHoMy HafrHoMy
HarlpaBJlenzro 5.<<flepepa6orKa I,I xpaHeHne ceJrbcKoxos.flficrsenuofi npoAyKrlnr,r tr
cblpbD). Kporvre roro, peyJlbrarbr coorBercrByror 3aAaqaM focygapcrseHHoft
rpolpaMMbl I,IHAycrplI€uIbHo-uHHoBarIuoHHoro pa3Bnrnfl. Pecrry6lurra KasaxcraH
na 2020-2025 roAbl u llocnannro flpesuAeHra PK or 10 aHnaps, 2018 roAa
"HostrIe Bo3Mo)KHocrI{ pa3Br4Tul. B ycnoBrarx .rerneprofi npoMbrruJrennofi
penonroqzu".

AxryansHocrb reMbl. I4geecruo, qro rrpoqect; yraJrenufl BJrana ]r3
MATepLraJra colpoBox(Aaercs HapyrrreHueM cBfl3u ee c MarepnaJroM, Ha qTo
3aTparrr4BaeTcs, 3HaqI4TenbHOe KOIr4rrecTBo SHepfr{n.

Bu6op pelKklMa cyIIrKI4 xJlonKa-cbrpqa 3aBucur or cneAyroulr{x noKasarerefi:
IIB9T' ATILIIrA BoJIOKHa, TLIna MeXaHI{qeCKoro [oBpex(AeHI4s,I4 ToMy nO4o6HOe. llpu
cyIIrKe xJlorlKa-cblprla BalKHo nu6pam orlTrrM€rJrbnrrfi pexr.rM cyrrrKr{, rrocKoJrbKy
rlpla HecooTBeTcTByIoIq[x [apaMeTpax cyIrIKLt, na6lro4aerca o6pun BoJroKHa,
yMeHbIIreHI{e efo AJIpIHbI, B pe3yJrbrare qero cHr4xaercr KarrecrBo BoJroKHa.

Hecuorpfl, Ha uMeroull4ecs pe3ynbrarbr rro cyruKe xnolKa-cbrprla, AeraJrbHbre
klccneAoBaHr4fl, npu [puMeHeHr{r4 puBnLrqHbrx cnoco6oB cyrrrKr{ Ao Hacrorrqero
BpeMeHLI orcyrcrByror. Kouunercurrft noAXoA - $u:nuqcKoe r{ MareMarr4rrecKoe
MoAeJlrrpoBaEue, a raKlKe paspa6orxa KoHcrpyKrluu cyruunrrrofi ycraHoBKlr
o6ecne.runaroqefi oAHoBpeMeHHo coxpaHeHHe KaqecTBa u BbrcoKyro

MO)KHO AOCTIIqb,eQ$errunHocrb cyrrrKr4 rrpu Hr{3Kr{x oHeprorrorpe6leHurx
I'IcnoJlb3yt $unmpaqzonnrrfi MeroA cyrrrKu. ZccneAosalue rlrApo,qlrHaMprKr{,
TenJloMaccoo6uena rrprr SlEnmpaqrnonuofi cyruKe xJrorrKa-cblpqa rro3BoJrr{T
rrorIyqLrrb HoBhre 14 Bax(Hbre p$yJrbraru n grofi o6lacru.

Oco6ennocrbro rlpeAnoxeHHoro cnoco6a u nccneAonanHofi KoHcrpyKrtrr4rd

SlEnrrpaqnonnofi cyrxl4Jlr-Hoft ycranoBKr,r f,BJrrercfl To, qro upn QnmrpaquonHofi
cyIIrKe teulonoft areHT QIEmrpyerc;t cKBo3b noptrcryro crpyKrypy BJraxHoro
Marepl{€lJla. flpu gToM cylrrKa npo[cxoAr{T Ha noBepxHoelr{ BonoKoH, B nepr4oAax
TIoJIHOTO V qACTIdqHOTO HaChrrrleHr,rr TerrJroBoro areHTa, rAe cyrrrKa npoucxoAr,rr B
Mr4Kpolopax [opr4cToro cro.s.

Bonpocau ycraHoBnenr4fl, 3aKoHoMepuocrefi Snnrrpaqnu cyurrrJrbHoro
areHTa qepe3 cnoft BoJIoKoH xJIorIKa cblpqa, I{ccneAoBaHrrrro Kr{HerI{KIrt, [poqeccoB
TerIJIo- v Maccoo6vreua, ux MoAenLIpoBaHI{Io, rroJqnteHr4lo ocHoBHbrx pacqerHhrx
3aBLrCr.rMOCrefi nocBrrrleHa Ar4cceprarluoHHax pa6o.ta flxana'aeFia 4.X., rrro n
orrpeAeJr{eT ee aKTy€rJrbHocTb.



xJrorrKa noA AaBneHueM Harropa

Haq€rrrbHbrx, TeKyrq[x yAenbHbD(
IIop I4 KaHzuroB BoJroKoH xJIonKa-
fuApaBnr{qecKofo colpoTr4BJreH}nr

ros$QnqueHra n4ApaBnr{qecKoro

flony'reurr pacqerHbre 3aBvcr.rMocrrr [opo3Hocrut cJror or SurrunHofi
cKopocrl4 TeIrJIoBoro areHTa, roeSQnqueHTa rr,rApaBnrrrllecKoro corrporprBrreunfl,
BoJIoKoH xJrorrKa urrvtcra 3filepa or all{cna Pefinoln4ca.

YcraHosreHrr leprroAbr rroJrHoro u qacrr4qHoro HacbrrrleHr{r renJroBoro
areHTa, 6arnpyrorqr4ecfl, Ha aHurn3e MexaHr43Ma SranrrpaqnonHofi cyrrrKr4, rrro
Aaer Bo3MoxHocrb paccql,ITarb BpeMn Bbrcyurr4BaEvrs, cJro.tr BJrax(Horo xJrorrKa-
chrprla.

Ha ocHose I43freHI4t 3aKoHoMepHocrefi rxnernru QulrrpaqproHHofi cyurn
BOJIOKOH XJIOIKa-CbIpIIa B CTaTILIOHapHOM CJrOe OnpeAeJreHa ee 3aBncl{MocTb or
cKopocrl4 Sznrtpaqzll TelnoBoro areHTa vr pacortnra*a Mr{HLrM€urb*afl, Bbrcora
HacbIIIIeHr{t TeTIJTOBOTO afeHTa.

Ha ocnoBanvrvr 3aKoHoMepHocrefi TerrJroMaccoo6uena, u3BecrHbrx 3aKoHoB
TenJloMaccolepeHoca, TepMoAHHaMr{Kr4 BJrDKHoro Bo3Ayxa n reopvu uo4o6nx
rlpeAnoxeHbl KpLITepH€lIIbHbIe 3aBI4ctIMocrI4 qLIceJI Hyccenrra u IIIepByAa or
tryrcra PefiHolr,uca.

{ocronepnocrb n o6ocHoBaHnocrb HayqHbrx no.noxeHufi.
flonyueuHble ypaBHeHLIt Am pacqera cyMMapHofi rroBepxHocrr4, Harr€urbHhrx

n reKylrllx yAeJrbHbIX rroBepxHocrefr BoJroKoH xJrorrKa vr oKBkrBzrleHTHoro
Al4aMerpa rrop I4 KaH€uIoB, a raKxre ycraHoBneHnofi ycaxc,rBaeMocrn cJror xJrorrKa
noA AaBJIeHI{eM HarIOpa rerrJloBofo afeHTa tBJlrrorct AocroBepHbrMH, TaK KaK
6aslEpylorcx Ha aHarII{3e reoMerpruecxofi Soprran BoJroKoH xJrorrKa-cbrprla Lt

noATBepx(Aenrr co6crBeHHbrMlr SKcrrep[MeHTaMH. r

Pac'rerHrre 3aBLIcLIMocrr4 flopo3Hocrrr cJror, ruApaBJrrrqecKoro
conporllB[rennfl or QurrznHofi cKopocrr4 TenJroBoro areHTa, rcosQQuqlreHTa
ruApaBfluqecKoro colporl,IBJreHr{r BoJroKoH xJro[Ka n qkrcila 3finepa or qr,rcJra

Pefiuonr4ca, Kpureplr€ulbHble 3aBLrcr{Mocrr,r qr{ceJr Hyccelrra kr lllepny4a or
pexl{MHblx [apaMerpoB noflyqeHbr c npr,rMeHeH[eM Teopr4r,r uo4o6rax, rrcBecrHbx
3aKoHoB TenJloMaccoo6ueHa, TenJloMaccolepeHoca, TepMoAI{HaMIIKI4 BJIOI(Horo
Bo3Ayxa, qro cBr,rAerenbcrByer o6 ux o6ocnoBaHHocrr{.

Pesylrrarrr gKcrlepldMeHT€lJrbHbrx r4ccJreAoBanufi coucKarer.s sBJrrrorct
AocroBepHbIMI{, TaK KaK oHIa rroflyqeHhr Ha ocHoBe AaHHbrx co6crneHHrrx
uccneAoBanuit, rIoATBepxAeHrI Lr conocraBJreHrr c," pe3ynbraTaMr{ Apyrr4x
I{ccneAoBaretefi c oqeHKoft uorpeuruocrefi, a raK)r(e coorBercrByror onr4caHHbrM
KJIacCFIeCKUM TeOpI4.flM O CBt3IiI BJIan4 c KOJIJIOI4AHbIMLI KanLIJIntpHO-nOpUCThIMI{

lfayunaa HoBrr3Ha pa6orrr.
flonyreHbl ypaBHenus. NIfl. pacqera cyr\,${apHofi nooepxHocrr{, Haq€rJrbHhrx r4

TeKylqux yAenbHbIX noBepxHomefi BoJIoKoH xJrorrKa Lr gKBLtB€rJreHTHoro AuaMerpa
rlop I4 KaHanoB, frI4TbIBaIoIqI{e r€oMsrpr{qecKyro Qopr"ty BoJroKoH xJrorrKa-cbrpqa,
a TaKx(e ycTaHoBJreHa ycaxrrBaeMocTb cno.fl
TCIIJIOBOTO ATEHTA.

C yr{eroM cyrvrvrapnoft rroBepxnocrr{,
rroBepxHocreft I{ oKBI{B€rJreHTHoro Ar.IaMerpa
cbrprla ro[yqeHbr ypaBHeHrarr Anfl, pacqeTa
rropr{cToro cTarluoHapHofo cJror u
conpoTr{BJreHulr.



TeJraMLr r{ r.rMercT rrpoMbrrlneffiyro aupo6argo.
[parcruuecKafl 3Harrf,Mocrb Agcceprarluu 3aKJrroqaerct

npeAnoxeHa MeroALrKa r,rmKerrepHoFo pacqera Szmrpaqzonuofi cyuulrnofi
ycTaHoBKr4, BKrrcqaroqaf, orrpeAeneHEe Ir4ApOAlrHaMr{qecKLrx u
rerlJloMaccoo6uennrrx rapaMerpoB. flonyrennue B 6espasrvrepnofi Qoprvre
pacqeTHble 3aBncnMocTrl [o3BoJUrroT nporHo3rrpoBaTb 9HepfeTr{qecKr,re 3aTpaTbr,

ux y4o6Ho ucrloJlb3oBarb uprr eKcrrrryararluu cyrrrkrJrbHofi ycranoBKra B cJD rae,

KorAa llyxffio LI3MeHuTb TeXHoJIoruqeCKI{e [apaMeTpbl IIpOqeCCa, a TaK)I(e

rro3BoJrrror rrporHo3r,rpoBarb 3arparbr renrosoft gHepruu Ha rrpoqecc

SnnrrpaqnoHnofi cyrxKl4 BoJroKrrr4croro Marepu€ila u\ coorBercrBeHHo,
sKcIIJIyaTaIII4oHHhIe 3aTpaTbI Ha STane npoeKTI/tpOBaHlIfl 14 ycTaHoBuTb
gKoHoMlaqecKyro qerecoo6p€BHocrb npraMeHeHkr.[ Qunnpaqr{oHHoro MeroAa
cyruKI,I. Kpovre roro, [peAno)KeHbr peKoMeHAar\uvr no upoeKTkrpoBaHlrro Lr

3 KCnnyaT arlvrv B ycn o Br4rx rrp oMbrrrrJr eHHo cTt4.

Oqenrca BHyrpenHero eArrHcrBa [oryqeHH brx pe3yJr braroB.
3a4a.ru I{ccne.qoBannfl\ rlpeAJroxeHHble MeroAbr Lrx perreHufl. 14 nonfreHHble

pe3yJlbrarbl l4ccJleAoBanufi, coorBercrByror rrocraBJreHHbrM rlenrM v 3aAaqaM
pa6oru u o6la4ator BHyTpeHHLIM eALrHcrBoM, HarrpaBJreHHbrM na pazpa6orKy

Qumrpaquonnoft cyrulurbHoft ycraHo BKkr u MeroAprKra ee pacqera.
Jlnqnstfi BKJTaA aBTopa B rroJryqeHrrrr pe3yJrbraroB cocrolrr B: anatrr43e

nl,ITeparypHo-rlaTeHTHbrx r4cToqHr{KoB rro KoHcTpyKrI}rrM cyu}rnbHbrx ycTaHoBoK,
MeroAIdKaM r4x pacrrera; paspa6orrce noeoft KoHcrpyKrlr4z @ramrpaqzonnofi
cyruunHroft ycraHoBKLI; npoBeAeH[Lr r{ccneAoBa]Fluit rr4ApoAprHaMr/rrecKrfrx
xapaKTepvIcrvIK) rosQ$uqLIeHToB TerrJro 14 MaccoorAarrpr Bo BJralr(HoM Lr cyxoM
cJloe xJrorlKa-cblplla v [onyqeHuu pacqerHbrx 3aBr{cr4Mocrefi; parpa6orre
peKoMeHAa\uit IIo [poeKTllpoBaHr4ro amrapaToB; [poBeAeHr4r4 rrpoMbrrrrJreHHbrx

ucnrtlarruit u BHeApeHr4Lr Qunrrpaqnonnoft cyruunrHofi ycraHoBKr{ B

IIpOMbIIUneHHOCTb. ,_

ArcaAeurnqecKag qecrHocrb.
Ananzs Marepl{zlrroB Akrcceprar\uu rroKa3arr, rrro rrpu ee noAroroBKe

co6moAeHbl rIpI4HIInnbr HayqHofi srzxn. He Ao[ycK€rJracr Qa6pLrKargus, HafrHbrx
AaHHbrx, Q am c u$ LrKarlr4fl ., rrJr arr4 ar, r{crr oJr b3 o B aHr{e

CCbINOK HA I{CTOITHHK.

Ilo4reep4AeHrre 4ocrarouHofi rroJrHorbr

nr.rreparypHbrx AaHHrx 6es

ny6.nnrcaqufi ocHoBHbrx
IIOJIOII(eH rrrr, pe3yJl bTaTOB, BbIBOAOB rr 3aKJIIOqeHnq AItCCepTarIIIU.

Perynrtarur [poBeAeHHbIX r4ccneAoBanuit, TeoperlrqecKr{e BbrKJraAKr{,

BbIBoAbI Ia 3aKrloqelekrfl Al4ccepraqzonHofi pa6oru ouy6luroBaHbr n 10 crarrrx,
I43 HI{x 1 crarr.s B u3AaHLrLI BXoArtrIeM B 6*y Hayrrrlrrx xypHaJros SKOPUS
(npoqeurunr 29), 3 crarblr B xrypHarrax, peKoMeHAoBaHHbrx Kouurerou no
o6ecue.reHI4lo KaqecrBa n c$epe o6pasonaHurs, 14 HayKr.r MOH PK, 6 crarefi s
Marepr{zrJrax Mex(AyHapoAHbrx ronQepern{ufi .

HeAocrarKrr rro coAepxaHrrro u oQopnaJreH rr ro Arrcceprarlrru.
1. llp" aHarrrrce nr4reparypHbrx r.rcroqHuKoB (pa:4el 1) paccMoTpeHbr

a[IapaToB I.IKOHCTpyK\LIW H MeTOAI4KLI pacqeTa pa3nl{qHbx TI{IIoB cyIIII4JIbHbIX



MOAenHpOBAIJLlclfl. rrpOqeCCOB. B Kar(Ofi CTerreHrr 9Tr{ AaHHbre nCnOJrb3OBaHbr B

AZlCCeqTATI|lilrI?

2. Tpe6yer IIotcHeHI4f, 3HAIMTEJIbIIbIII pas6poc pe3yJrbTaToB

oKcrrepvMeHToB Ha plrcyHKe 5.1-I,IsMeHeHne reMneparypbr rerrJloBoro areHTa rlpu
pa3JluqHbrx cKopocTrx ABkl xr eIJUA.

3. l4z Ancceprapn He rrorrrrno, rrorreMy B Kpr,rreplr€rJrbHhrx ypaBHeHnf,x Ans
pacqera rcoeQfiuqueHToB TerrJro ,r MacoorAarrra creneHb Lrurcila [Ipau4ru
npLrnuvraercf, paBHofi m:0.3 3 ?

4. Cozcrarens B Ar{cceprarlrrrr B KaqecrBe orrpeAensrcqrlx Qarropon
BblAenf,er reoMerplaqecKyro Qopuy pr pa3Mepbr Bbrcyrlr4BaeMoro MarepuraJra, a
KaKI4M o6pa:o*t ern Sarropbl frr,rrbrBarorcr rrpn pacqere roeSQrEqueHtoB TenJro

n MaccooTAaqn?
5. Cre4yer o6ocnoearr orIeHKy rexHlrKo-oKoHoMrrqecKoft eQSercrueHocrrr

BHeApeHur paspa6orannofi SunrrpaqzoHnofi ycTaHoBKu, TaK KaK B aKTe

cymLrnbHofo TerrJroBofo afeHTanpLIBoAf,Tc[ AaHHbIe IIo cHIDKeHIrtrc TeMIIepaTypbI

ao 60 oC, .""*eHlrro paaxoAa sneKTpooHeprLru na 1 roHHy nepep a6arusaeMoro
xJIonKa Ao 631,77 xBr'.r. llpu sroM oKoHoMuqecrufi eSSexr B AeHe)KHoM
BbrpaxeHun He npI,IBoAHTc.fi .

6. Irlnxenepuyro MeroAr,rKy pacqera Hyx(Ho 6rrno [peAcraBkrrb
KoHKpeTHunru QopMyJIaMH, a He B BkrAe ra6maqrr co cchrJrKaMrr Ha [oJrfreHHbre
ypaBHeHr4r.

CoornercrBrre Arrccepraqnn rpe6oBaHrqM <<Ilpann.n [pucyxAeHnq cre-
neHefi>>.

,{z ccepraq ux [xaua6 aesa,{ayp eu a Xyu aral uearr.ela Ha reMy <<Pasp a6 o rKa pr

pacqeT rrpoqecca Sunrrpaquousoft cyrrrKlr MaTepn€uroB BOJIOKHI4CTOIfT

crpyKTypbD), rrpeAcraBJreHHas, Ha coucKaHze crereHu AoKTopa SunocoQuu PhD,
tBJltercr xnaru$uraqzoHHofi uayruofi pa6orofi u coAep)Krrr HoBhre HafrHo
o6ocnosaHHble reoperlrarecKlre 14 gKcrlepuMeHTturbHble pe3ynbrarbl, coBoKyrrHocrb
KOTOpbTX r{MeeT BaXHOe 3HarreHr/re Anfl p€l3Bk[Tr4fl, [poqeccon QnnrrpaquoHnofi
cyrrrKr4 Mareplr€lJroB BonoKnucroft crpyKTypbr.

,{uccepmrlr4oHHas pa6ora orBerraer rpe6onaruEru Kounrera no
o6ecue.reHuro KatrecrBa B c$epe o6pasonaHnr
lpeAbsBnreMbrM K AoKTopcKtrM ..Ar,rccepTaunrM,
XyuararlaeBl{q 3acJryxerBaer nprdcy)r(AeHuf, crerreHr{ AoKropa Qznoco$prn PhD
ro creIII{aJIbHocrLt 6D472400 - TexsoJrorr{qecKr{e Marrrnnbr n o6opy4onaHrae (uo
orpacmla).

K.r.n., AorIeHT,
raSe4pn <<Brr.rucn[TerbHa.rr
TCXHI{KA 14 AI43AI'IH>>

l4Hcruryra Map4au a Canap6aena

floAnncs I4rnauronofi JI.B. 3aBep{ro :

*/ /a/z- 7_

"u HayKu MOH PK,
a !2nana6aen flaypen

JI.B. I4ruarrroBa

{7.4./Mar


