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Ha Ar4cceprallLr oHHyro pa6ory Ka:eHosoi Airepnv Ourap6exonnr,r Ha reMy
<Pa:pa6orxa vo4e,refi Ir MeroAoB cra6unrea4l4u Qparcquouuoro cocraBa
TepMoAuHaMHqecKI4 Heycroiur,resrx AncnepcHbIX cucreM B xI4MHqecKI{x

anfiaparax) Ha coacKaHrre crerleHlt AoKTopa $llnocoQuu PhD no cnequallbHocrl4
6D072400 - Texno:roru.recKr{e MairraHu u o6opyAonanne.

Cooreerc.rsrle HanpaB,teHufl M pasBnrus HayK]t.

fiauuar Hayr'rHa{ pa6ora coorBercrByer rrpuopl,ITerHoMy Ha[paBJIeHI,Irc:

I .Paqraonanruoe [cnonb3oBaHr.re npvpo,qubrx, B ToM IILIcJIe BoAHrIX pecypcoB,
feoJrofur, nepepa6orra, HoBbIe MarepI{aJIbr r{ TexHoJIoruu, 6esonacHble Li3.qenHs u
KOHCTpyKUUTT U c[eq[anr43r4poBaHHoMy Har{HoMy HarlpaBreHHro

I . 1(DyHgar'aenrarr,Hbre rr npr4KnaAHbre l{ccre,4oBaHut s o6\acru xalrauqecroii
HayKr4.

Arryarsnocrb reMr,r [ccreAoBaHuq.
-fereHue arperaquir qacrr.ru 4r.rcnepcnofi Qa:u n lruoro$a:uux fioroKax

corrpoBoxAaeT MHorr.re Ilpoueccbl, ocyulecTBnteMble B pa3rl{tlHbrx alnapaTax
xzlruqecxoft TexHoJrofu[. Arperaqux Moxer nporeKarr n neo6parrrMoM pex{IrMe,

:ru6o 6rrrl o6parzrrrofi, T.e. npoucxoArlTb KaK c yKpy[HeHI{eM qacrl{L{

4ucnepcuofi Qaarr, rar< 14 c nx pac[aAoM Ha 6onee MeJIKue qacrlrlrll.
Hecuorpx Ha paclpocrpaHeHHocrb raKlrx poueccoB, MareMarr{qecKl{e

MOAeJIlr, UCnOnByeMLIe Ang, hX TeOpeTI,IqeCKOrO Oru{CaHnrr, He OTJII4TTaIOTC{

pa-enoo6pa:uerra. Ocnosoi 6omrufincrea uogelefi afperau[u tBrslorc{
ypaBHeHVr CMonlxoscrofo, flpe.qJroxeHnbre eule B HaqaJIe 20-ro sexa. 3rt{
ypaBHeurrr no cei AeHb rrc[oJrb3)torcq An-r pacqera KIaHerI{KIr KoaryJItrII4n B

Szauvecr<ofi z xomrouAnoft xnMr{u. Ho usrecr:no, qro ypaBueHux Cvorlxoncxoro
BbrBeAeHEr Ha ocHoBe rex xe coo6paxenuft, qro I{ ypaBHeHI,It xravvqecxoft
Kr,ruerrrKrr. BxoAqrqze B sry MoAeJrb rrpeAcraBneuvs o tApax KoaryJItIInu
AocrarorrHo xopomo o6ocnogaHH B Hacrorrqee BpeMr AJrr cnf{arr 4raQ(pysuouuo.
orpanuveunofi alpemrlrr[ (AOA). MoAemnsre coorHorxeHr,rr An-a pacqera tAep
Koarynrqrrr4 B 3ToM cJD rae 6ruu npe4roxeHbl elqe cavrav CIraonyxoBcKI,IM, lt
3aTeM KoppeKTr{poBaJrr4cb prAoM rrccJreAoBaTeneft.

OAnaxo B coBpeMeHHofi crTyarlr4r4 MexaHLI3M MHorIrx flpoqeccoB
onrzcbrBaercr 6oree croxnofi rnnerpr.recroft cxeuoii. 3.qecr lroxno rlpriBecrlr B

Kar{ecrBe nprrMepa flpoqeccbr gecy6ruuaqr.rrr, crpyKTypHrrx rpaucSoprr,rarlufi
MaTepuanoB, r{clonByeMErx B cMapT ycTpor.rcTBax, IIpE nporr3BoAcrBe creKoJI I,r

r.A. Bo Bcex 3Trrx cJrf{€ux HeJrb3r oAHo3HaqHo roBopI4T6 o [peo6raAaHuz .{OA n

Kr,rHeTr{Ke alperaqulI.
I4cnolrgosaHr,re laogereft flAep arperaufiu Ha ocHoBe [oAXoAa

Crraoryxoecxoro, T.e. vepee guS$FuoHH;re [po{eccbl, [pIzBoAIrr K BHyrpeHHI4M

lpoTEBopeqfiqM, T.K. npvxoAr.rTcr rlcKyccTBeHHo rroAroHrTl BbrpDKeHI4t Ant r.Iep
Koaryirrrlfin. Taroft noAxoA flpaKTr.rqecrr,{ He aMeer Szruuecxoro o6ocnosanut.

B peqeHsr,rpyerr,rofi pa6ore AoKTopaHT KageHosa A.O. npegnaraer pelxarb
3anaqy MoAeirrrpoBaHrrr arperaquoHHr,rx npoueccoB Ha ocHoBe ){paBHeHarll



Cno:ryxoncroro, Ho r{cnonb3yt p.ns rgep neo6parrauofi arperaquu $rlrzuecrn
o6ocnoeaHHue npeAcraBneHrrr o cMeuraHHofi xl.rirersre atperaqu[, T.e. c yrreroM
vepapxvn xapaKTepH[,rx BpeMeH Ar.iQ(py3r4oHHr,rx, Kr.rHeTnr]ecKrrx npoqeccoB, a

raKxe fipoqeccoB BHyrpeHuefi rpaHcQopMar{r4u KnacrepoB grlcnepcrofi Sasrr.
Taxofr no4xo4 rBJnrercr 6eayc:roeno aKTyanbHbrM, T.K. cyulecrBeHHo pac[rr4prer
aAanruBHble Bo3Mo)KHocrr4 HoBbIX MoAenefi. 3ro oco6eHno aKTyanbHo ,qJiq
coBpeMeHHbIX TexnoJrofnrlecKr4x rlpoqeccoB, orrnqalouluxcx pasnoo6pa3veM 14

c:IoxHocrrlo npoqeccoB tennovaccoo6Meua, riporeKaroulllx B cottptx<eHHrlx
pexr,{Max c $a3oBbrMr4 z crpyKTypHbrMr,r lepexoAaMr,t.

Coornercreue tlpuHIIr{rlaM HoBH3Hbr.
Zgloxensrre B Ar.rccepraurafi Kasenosoft A.O. pe3ynbrarbr r,r BbrBoAr,t

coorBercrByror npHHunnaM uayvHo[ HoBl43H bt.

B coorBercrBLru c qenlrc pa6orbr B Alrcceprarlui{ pa3pa6oraHa
rr.rogutpuqapoaannar MareMari4qecKarr MoAenb Ha ocnoBe ypaaueunfi
Cuoryxoncxoro, )'arr.{TrrBaroqar, B orJr[qrie or rrocJregHero u Apyrux n3BecrHr,rx
MoAeJret, uepapxtaro xapaKTepHbrx BpeMeH gn$Sysulz r,r BuyrpeHHr,rx
rpaucQoprraaqnfr croNuux KnacrepoB. flpoee4en aHaJrLr:3 uoeoft uo4elr,r tr
COOTBeTCTByIOqIT14 qI4cJIeHHbIIt 9KcnepLIMeHT.

Ha ocHoBaHr,ru [poBeAeHHErx B Arrcceprarlfipr gKclepr,rMeHTanLHErx

ucc e4or,auuf4 noATBepxAeH BbrBoA o Bnr4tHurvr pit3n6rx BpeMeHHErx ctagui.r na
Spar<qraonHui cocran o6pasyrcqeicq Arrcrepcr{H Ha [pr,rMepe,4ecy6nulaara
Ar,roKcr,rAa KpeMHlrJr. flpu erou B pe3yJrbrare o6pa6orrlr 3KcneprrMeHTa:rbHbrx

AaHHLIX BbrBeAeHbr gMrrr{puqecKne cooTHorrr€Hr4r Anfi pacqeTa [apaMeTpoB

Qyurqzu pacrpeAeJreHr,rrr Qparcquonuoro cocTaBa Ar4c epcuu. KoTopbre

AeMoHcTpI4pyIOT Bo3MoXHOCTI{ ylpaBneHltt IlpOqeccoM arperal{Irll{ C IIoMoIIILIo
peryJrnpoBaHr rrpo.qoJrxr{TeJrbHocrr,r BpeMeHHrrx crag.uit npoqecca. 3ro
orKpbrBaer HoB;re Bo3MoxHocrrr noJryqeHr,rrr gncuepcr,rft cta6unuzuposanHoro
cocraBa npa ueo6parraMofi arpemrluu.

llocr:poena MoAeJrb ocaxAeu[r Ar,rcnepcufi, ycJroBHo cocroruleft B

Ha.rarrHofr cra4uLr zg nre.nxoft z xpynHofi $parqr.rfi u conpoBoxAaroqefict
npoqeccoM arpemquv qacrrirl Ar4cnepcLlu. Taxax vo4e-n4 6y gytu AocraroqHo
lpocrofi, orpoxaer ocHoBHlIe oco6ennocru upoqecca, H no3BoJrqer, B orJrr{que or
Apyfr.rx r43BecTHr,rx rroAxoAoB, rrecTL BlrnrHr,re alperaquoHHErx npoqeccoB Ha
BpeMr o6pa3oBaHrrrr ocaAKoB r,r rrrJraMoB.

B pa6ore KaseHoeofi A.O. pa^:pa6oraHa rarc(e HoBarr MeroAr,rKa pacqera
fipoqecca BLrrpy3Kr,r rr rpaucnoprlrpoBKr.r rycrbrx Aua epcvfr, frr.rrbrBarotua{ r4x
peonoMrrecKr,le oco6esnocu4, rrTo no3BoJrreT BbrAerr,tTb fJraBHbre ynpaBnrroque
napaMelpbr n TeM caMErM oTKpbrTb Bo3MoxHocTr.r onTr.rMr,r3auu[ I,I coKpalleHr4s
3Hepro3aTpar.

Coorgercren€ rrpnurlllrraM caMocroqrerbHocru.
Hacxolmo MoxHo cyArrrb r43 nucrynleuuft coucKarerq creneHl4

Kagenosoi A.O. na ceMr,rHapax u rou$epeuqLrax, ora [poBeJra 6onturyro
caMocToqTer6Hyro paoory fio aH.aJlu3y r,r3BecTHbrx HayqH6rx AaHHbrx,

Qopruy:rnponre 3aAar{ lrccne4oaanuii, flocrauoBKe 3aAa.r Heo6xoAuMbrx
ucc:re4onauufi, Izx npoBeAenkru 14 o6pa6orxe pe3ynbraroB. YnepeHHoe rz



KOMneTeHTHOe O6CyxAeHHe MSTOAOB IIpOBeAeHI4t [ccneA6Baqt4fr r'I BbIB6AOB

rroATBepxAaeT 3peJloc'r'b Ka:enosoi A.O. r<ax HayqHofo pa6oTHI4Ka I4 ee

CnOCO6HOCTL K CaMOcTOtTeJIbHOfi pa6oTe B O6IacTLl HayqHblx I4CCI eAoBaHI4ii.

Coornetcte[e npfiHq nau AocroBepHocrlr.
CooreerctsIae flpl4Hqt{naM AocroBepHocrl4 pe3ynlTaroB. pa6orbl

loATBepxAaercs B rlepBylo oqepeAb Iz3noxeHI'IeM B ,4}rccepTaqar{ {pu3lrgecKux
o6ocHoBaHLrfi npeAflocblnoK nocrpoeHut MareMarHr{ecKnx MoA€-rreii. ,{a,'ree,

aHaJ]Ir4s pa3pa6oTaHH6rx MoAeJieft [poBeAeH c co6nroAeHr.reM rrpr{HrlllnoB HayqHofr

CTpOTOcTII L lIOfUqeCKOi noCIe.qOeaTenbHOCTI{. .{O6pOCOnecrHO I43JIOXeHII

AOrryuIeHIr{,aTaKxerpaHl4rlblI,lxnpi'{MeHIrMOcrVArqoDI{CaHIetfipoueccoB
afpefarlr4u B AucnepcHbrx cr{cTeMax. ,{ocronepHocrb nonyqeHH6rx pe3yn!'TaroB

rrpoBepeHa TaKxe [poBeAeHHeM gKCnepHMeHT€lJrbH6rx rlccneAoBaHllfr C

r4crroJrb3oBaHI4eM COBpeMeHHOXO [peUI{3I]OHHOTO 06OpyAOBaHI'lJl.

CoornercrsI,te rrpHHrltrrraM BHyrpeHHero eArrHcrBa.

Pa6ora o6raAaer BIry'TpeHHI4M eAIrHcrBoM, T.K. ueJlb I4 rlocralroBKa 3aAaq

uccne,{oBaHr,rfi [onHocTr,ro corJracoBaHLr. Pesylrrarrr pa6or6r coorBeTcrByloT

TIocTaBJIeHHbIM 3aIarIaM It JIOTIaIIeCKIZ OOOOIIIeH6I.

Cooreercrsfi e rrpHHIIqrraM IrpaKTl{qecKofr lnaquuoctll.
Teva AnccepTar\Lru 14 nonyqeHHbre pe3yJrbTaT6r rBrrroTcq [paKTr,rqecKr.{

3HaqrrMbrMr{, T.K. Ha[paBIIesbI Ha pa3pa6oTKy MeToAI'tK pacqeTa rlpoqeccoB

afpemquu c IIeJII'rc IIOTJ IeHI'It ALICnepCI4ft CTa6IlnIsI'rpOBaHHOrO $parquounoro
COCTaBa. 3rO urr.reer 6OlrmOe rIpaKTI,IqecKOe 3Haueg[e npl{ [poeI$UpoBaHIIPI

pa3rnirHbrx fipoMbruneqHbrx TexHoJron{qecKr{x flpoqeccoB. Pesynrrarrr Lr

BbrBoAbr Alrcceprallau BHeApeHI'r B y.re6Hblft fipoqecc Ha KaipeApe

((TexHorOruIiIecKIIe MaIIIIaHEI I{ o6OpyAoBaHI,Ie)) B JIeKI{IIOHHrIe 3aHJITIzf, IIo

Ancqu[JILIHe (llpoqeccbl I{ anllapaTbl xI'IMI{iIecKofr TexHoJIorznD B pa3AeJIe

(<f r.rApoAuHaMI,IqecKI4 e [poqeccbl>. Paspa6orannax MeroAlIKa pacqera flpoqeccoB

TpaHcnopTI4poBaHI,I{AI,ICIIopCH6IXMaTepI{anOBrlepeAaHaAJI'I'ICIIOJI63OBAHI{S'pu
rrpoeKTprpoBaHr,rr4 TexHoJrofuqecKl.rx flpoqeccoB B TOO <KA3HI',ItrDftaMrIpoeKT>,
qTo noATBepxAaeTct aKToM BHeApeHIrt.

Coorsercrs[e [puErIItnaM aKaAeMuqecKofi 'recrHocr[.
flocroruxy qenb AI'Iccep rar\fiu Ll [oJrytIeHHbIe pe3ynbrarbl o6laAaror

HayqHoi HoB1r3HOfi, B pa6oTe co$nroAeH npnHrlvn oTcyTcTBr,rq JrartraTa vJwl

yMoraraur.rfi B r,r3,rloxeHl4lt MeTOAOB I{ pe3yJIbTaTOB pa6oTbl. B rexcre AvccepTa\r4rl
lpr{cyTcTByror ccblJrKn Ha I4cnOnByeMbIe pe3yJlbTar6l Apyrux uccJleAoBaTenefi.

Taxzu o6pa:oM, ecrb Bce ocHoBaHlrt TIoATBepAI'ITb co6rroAeHEe [pIrHIII4rIoB

aKareMlrrrecKo[ .recrHoc'tl4.

Henocrarru u 3aMeqauuq

AUCCepTaIIlII{.

IIo coAepxaHlrrc u ooopMfleHlrlo

1 . B nureparypHoM o63ope oxBaqeH IIrt4poKI'Ifi Kpyr Bo[pocoB. B ro xe BpeMq,

MoxHo 6ulo 6rr y.qenllTb 6olrure MecTa aHaJII43y uoge:reii, aJIbTepHaTI4 BHLIX

Mo.4err4 cUOrlXOnCxOrO. TO, IITO TaKUe MOAeiII4 CyrqecTByroT' oTMeqeHo Ir B

caMoi pa6ore.
2. Errno 6u uenecoo6pa3Ho npe.{craBzTb MeroAIlKy pacqera pexltMoB AJII

lpoqeccoB o6pa3oBaHur Ar4cnepctlfr, B KoTopofi 6u coeguuunucE MeTo,4r,r pacqeTa



<Pa:pa6o:rr<a voAeneil r{ MeroAoB

TepMoAHHaMHqecKr.r ueycrofrvneux
cra6z;rrsaqlrrz Sparcqaouuoro cocraaa

AUCIIepCHbIX CIICTeM B Xr,rMr4rreCK$X

roaoeuoii i{ "xBocrosofi" craaufi- 3ro uoNno 6r'rro 6r't caelrarb, T.K. E

Iucceprarluu ecrb coorBercreyou{[fi ]ra{epuaJl.
3. B pa6ore yAeneHo He rax MHoro BHITMaHI4I KOHKpeTH3ATIHT{

peKoMeHAyeTcsTexHoJroruqecKax [poueccoB, rrpu [poeKTI,IpoBaH it KoTopblx
prcrloJrL3oBaTE nonrreHHble B .qncc€pTar{ndxrl pe3yn6TaT6l.

Coornercrefie Arrccep'raqsu rptSotannau <<flp a erur rIprrcy (Aeuns cr€-
nenefi>>.

fiuccepraquonnax pa6ora Ka:eryoaofi AfirepNna Onrap6exoanll Ha reuy

aIIIIapaTax>
6DO72400

Ha colrcKaHr,re cTeneHri{ Ao(ropa (purocorpur.r PhD no clleqrlarlEHocTfl
Texnororu.recrue M€uu{,IHbI u o6opy4onanue, tBrterc'rl

xaanu$ur<aquonnoft Hayrxoii pa6o'rofi pr ooAepxl4T HoBrIe Hayrruo o6ocnosansbre
T€OpeT[rIecKI4e II 3KcnepuMerrTaJrbKbre pe3yn6TaTbl, coBoKy[HocTL KoTOpbIK

[MeeT BaxHoe 3HaqeHue An'' pa3BId'r[.Ifr Teopull lI IpaKTLIKI,I MeToAoB pacqe!]a

npoqeccoB [porr3BoAcTBa Ar.rcfle{rcrr6rx MaTepr,raJroB c'ra6uruassoro

Qpaxqlrounoro cocraBa.

,,{uccepraqnouua-n pa6ora orBeqa€T rpe6onarurau Korr.rrarera lro KouTpoJrro B

c$epe o6pa:oBaHrrr v :aayKrt MOH PK, rpeAlf,BffIeMEIM K

.qr{cceprarlurrM, a Kasenona Afixepun Ourap6eronHa 3acJryxr{Baer
creneHr{ AoKTopa $zroco$nu PhD rro cfleq[€L]rbHocru
Texnororr.r.recK[e Marrruubr n o6opygorarne

K.r.n., crapurufi npeno4anarelr
Ka$eApbr <<Brr.rnclurel6Harl TexHI,IKa I{
g:azairtt>> IOxno-KasaxcraHcxoro

ryMaHLITapHoIo I{HcTLITyTa nlr,r. M.Canapbaeea

lloanzcr lOnycoroft ,{.Y. yAocroneparo:
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