
3AKJIIOTIEHITE
[uccepraunoHHoro coBera no MeraJrJrypruu, o6oralueHnro H

M arepuaJroBeAeH H ro rr pH KagaxcKoM Harlr{ouaJr bHoM [IccJreAoBareJr bcKoM

TexHHqecKoM yHr{Bepcr{Tere [rMeHH K.lI. CarnaeBa rlo 3aIrIHTe

ArrccepralllroHnofi pa6orrt
EupraHonofi fayxap EayupxcaHKblsbl Ha reMy:

<<Parpa6orna rexnoJrorHfi HaneceHrrfl 3aruurHblx rloKpblrnfi rIJra3MeHHoro

SJTeKTpOJTHTHOTO OKCrrArrpOBaIf,Ii.fl, Ha rrOBepXHocTH aJIIOMIIHITeBbIX CnJIaBOB)>t

npeAcraBJreHHofi ua corrcKaHrre crerreHrl AoKTopa Qn.rrocoQun (PhD) no
o6paroBareJrbsofi nporpaMMe 8D07103 - (MarepraJroBeAeHlre u I{H?I(eHepIrfl>>.

Pa6ora BbrrroJrHeHa B KagaxcKoM Harlr{oH€urbHoM I4ccJIeAoBareiIbcKoM

TexHr{rrecKoM yHr4Bepcr{Tere r{MeHr4 K.I4. Caruaesa n rpeAcraBJleHa B Sopvre
Ar.rcceprauraoHnofi pa6orn. 3aulura [poBeAeHa Ha pyccKoM fl3blKe.

HayuHble KoHcyJrbraHTbI :

1. CnraryJroB .{aynerxaH YlusroBr4rr - .qoKTop rexHIrqecKHX HayK, npo$eccop
raQegpu Marepr{€uroBeAeHlre, HaHorexHoJrorrar{ u LrH}KeHepH€uI Su:zra, KagHI4TY
rrMeHH K.I4. CarnaeBa, r. Aruatu, Pecny6turca KasaxcraH.

2. Enanepr Kapcreu PhD, pyKoBoAr.rrenb orAeJIa QyHxquoH€uIbHbIX
rroBepxuocrefi, femuroJlbrll IIOHTp, r. fecraxr, fepuaHur.

PeueHseHTbI:
1 . .flp-MyxaMeAoBa fynrrraupa lllapuSonna AoKrop

MareMarr4rrecKr{x HayK, npoQeccop xaQeapu QueuKrd rBep.{oro reJla H
HoBbrx Mareprr€uroB, Kasaxcrcuit Harlr4oHzurrsufi yHHBepcI4Ter I{MeHI,I

Suauro-
TEXHOJIOIUII

anr-@apa6u,
r. Alruaru, Pecuy6nuxa KasaxcraH.

2. Xarcau6aen Elgap AcxaroBr{rr - KaHAuAar Qzsnro-MareMarl{qecKl{x HayK,

3aBeAyroqufi na6oparopuefi proHHo-rrJra3MeHHbrx rexHoJlorufi, PflI Ha ID(B
<<Vltrcruryr rAepHoit $usuKr{>, r. Aruaru, Pecuy1turca KasaxcraH.

OcHosHrre BbrBoAbr, rroJrolKeHvrfl. rr pe3yJrbrarbr, Lr3JroxeHHbre B Ar4ccepra\vu,
ony6nuKoBaHbr B 4 HafrHhrx rpyAax, rr3 :aux 2 s 6a3e AaHHhrx Scopus u WoS; 1

ny6nnra\vfl, B xypHaJre, peKoMeHAoBaHHbrM KOKHBO PK; I ny6nvrKarpvrfl, B

Marepr{aJrax MexAyHapoAHbrx KoH$epenqnfi .

3aulura cocrorJracb 13 orrr6pr 2025 r., B 11-00 qac. B AO <<I,Iucruryr
MeraJrJrypruru o6oraqeHr{f,) ro aApecy:050010, r. Aruarbr, yn. IIIeBrreHKo, yr.yn.
BaruxaHoBa, 29 I I33, xouSepenq-3€ur.

[zcceprarlr4oH :nafl, pa6ora ilocBflrrleHa perxeHr4ro aKTy€umuofi 3a;iaqu
pazpa6orKe rexHoJrorlrr4 Anfl noryqennfl, 3arrlr{THbrx norprrrufi rrJra3MeHHoro

SneKTpoJrr4THOfO . OKCr4ArApOBaHr4f, Ha TTOBepXHOCTrI €urrcMUHI4eBbIX CIIJIaBOB,

HanpaBrenuofi Ha KoMnJreKcHoe perxeHue 3aAarr eHcoxofi cKopocrl4 pocra
tro*:", tt"O, yryqruenufl, r{x crpyKrypHhrx xapaKrepucrr.rK H rroBbrruennfl.



oHepros$$eru,IBHocrl4 rrpoqecca. Pesynrrarbr pa6orrr rpeAcraBJrrror
3HaqI,ITemHufi uHTepec B cBf,3u c lxlrpoKofi o6nacrbro rrprrMeH ennfl, €urroMnHr{eBbrx

c[JIaBoB B JIerKux KoHcTpyKrllaf,x. llosrrrueHr4e 3aulr{THbrx csoficre noBepxHocrr4
Marepu€LrroB, o6pa6oraHHbrx MeroAoM nJra3MeHHoro gJIeKTpoJrr4THoro

oKcrrArapoBaHr4r, Koropufi 6rrr nogpo6Ho rr3yrreH, Moxer errle 6omue pacuupr{Tb
o6lacrb rrx npr4MeH elnnfl..

[ls perueHr4r BbrrueyK€BaHHbrx 3aAarr B Aracceprarluvr paspa6oraH KoMnneKc

HayqHo o6ocuoBaHHhrx peueuufi ro orrrr{Mrd3ar\krr4 ycronufi o6pa6orKpr c
r4crronb3oBaHraeM cocTaBoB 9KoJrofrrrlHbrx SJreKTpoJrHToB npr{ rrpHMeHeIJuH

c[erlu€IJrbHbrx r4MlyJrbcHbrx pexr{MoB gJreKTpoJrrd3a. Onrunan3prpoBaHbr napaMerpbr
o6pa6orKn, BJrr{*oulue Ha nepexoA B perrr4M MrfKoro r,rcKpeHr{fl npra 6znorqpnofi
o6pa6orre [I3O, o6ecnerrraBaroulne BbrcoKyro oHeproeQ$emr{BHocrb rrpoqecca.
VcrauoBJIeHo [oBbrlrreHue [JrorHo crv, Lr3Hoco - u Koppo3uossofi crofinocrrd
uoxpurufi ga crrer BBeAeHI4s B oneKTpoJrraT KpeMHr4fico4ep)Karrllax r{acrurl v HX

rlocneAyroqero BKrloqenufl, B orccuAsufi crofi. Oupe4eJreHa 3aKoHoMepHocrb
I,I3MeHeHHfl, Sasonoro cocraBa noKprrrnfi B 3aBr.rcrlMocrl{ or cocraBa gJreKTponura vr

KoHeqHoro Hanps)Kenkrfl, rIpI4 oKcr4Ar4poBaHHH. YcrauoBJreHo BnrvrflHkre xraMr4.recrcofi

ct adutbHocrr{ cuJrr4KarHbrx gneKTpoJrr4To B Ha np oqe cc lI3 O.
Cpegu gTI{x pIHHoBaIIufi - orrrr{Mr{3arluf, cocraBa gJreKTpoJrr{Ta B ynnrronspHoM

pexl{Me o6pa6orKla fI3O, Koropas rro3BoJrrer oKoHoMt4rb oHeprr4ro npu 6ucrpola
pocre uorpurufi, B KarrecrBe alrbrepHarrrBbr 6unolspHofi o6pa6orre B pexr{Me
Mf, rKoro HcKpe Hkrfl, paccMarprlBaercf, KaK Hau6 o ne e uepcneKTprBurrfi [oAXoA.

Pa6ora orrlrTraercfl BbrcoKofi uparrr{rrecKofi gHa.rr4Mocrbro. PesyJrbrarbr MoryT
cJIylKI4Tb ocHosofi rlrfl co3AaHIu gHeprosQSeKTr.rBHbrx rr oKororurrecKu 6esonacHbrx
TexHoJlorufi y[porlHeHvIfl, noBepxuocrefi uzyertuit H3 €rrrroMr{Hr{eBbrx crrJraBoB,
pacluuptrt BO3MOIKHOCTI4 ero npaKTLIqeCKorO [pI4MeHeHI4f, B pa3JILITIHbIX OTpacJIsX.

Teua Al{cceprarrnu coorBercrByer npr.ropr4TerHoMy HanpaBJreHprro pa3Btrrufl,
HayKI{ <<3neprur, repeAoBbre Marepu€urbr r{ TpaHc[opr) yrBep]KAeHHoMy Bucruefi
HayrlHo-TexHl4.Iecrofi KoMuccuefi rtprd flpanureJrbcrBe Pecny6Jrr{Ku KasaxcraH.
VIccneAoBaHHe BbIroJrHeHo ro o6pasosaremHofi nporpaMMe 8D07103
<MarepuaJroBeAeHue r.r 14 H)KeHepr{s)).

tl

Perynsrarbl roJlocoBanufl, rro Bonpocy o rrpncylK p'ennvt creneHr.r AoKTopa

Surocofluu (PhD) Eluuanosofi fayxap EayupxaHKbr3hr rro o6pasoearemHofi
nporpaMMe 8D07 1 03 - <Marepr4€rJroBeAeHr{e u r{H}KeHepvrfl>>:

(3A> - g_roJrocoB

([POTI4B> - Her
HeAefi crBr.rreJrbHhrx 6rcllereuefi Her.

Taxuu o6pasou, [ncceprarluoHHufi coBer ro Mera-nnyprkrn, o6orauleHr{ro,
MarepI4€uIoBeAeHI,IIo Ha ocHoBanuu uy6nnunofi 3arrluTbr Ar4cceprarJuvr u pe3yJrbraroB
rafisoro roJrocoBanvrfl, rpI4Hrn perxeHrae rpr4cyAr{Tb Eruuasosofi fayxap
EayupxaHKhl3bl creneHb AoKropa Qunoco 6u^ (PhD) ro o6pasosaremHofi
rporpaMMe 8D071 03 - <Marepz€uroBeAeHr{e ra r{H}KeHeprrf,).



KJTACCVAnKAUT4OHHbTETTPTT3HAKVIilUCCEPTAIII4TI

1. CoorBercrBrre [puop[TerHbrM HarrpaBJreHrrflM pa3BHTHfl HayKrr talrtr
rocyAa,RcrBeHHbrM r pofpaMMaM :

(l_Xncceprarlur BbrrroJrHeHa B paMKax npoeKra ulrla rleresofi nporpaMMbr,

fruuancnpyeMoro(ofi) r43 rocyAapcrBeHHoro 6roAxerar /ar ./

Qfiucceprarlr{r BbrroJrHeHa B paMKax Apyrofi rocyAapcrBeHHofi npolpaMMbr
(MexayHapoAssrfi rpoeKr H2020 -MS CA-RI SE- 20 18 <Paspa6orra u AugairH HoBbrx

rr,r H oro S yH KrIr{ o H air b H brx r o Kp strufr n3 O ), 823 9 42) .

3 [uccepra\ufl. coorBercrByer rrpr4opraTerHoMy HarrpaBJreHr{ro pa3Bkrrufl,

HayKu, yrBep)KAeHHoMy Brrcuefi HayrrHo-TexHr{.recxofi KoMr{ccuefi rrpu
flp anureJrbcrBe P ecrry 6 nuxu Kas axcraH (yxasarb Harp aeneune)

2, BaxHocrb AJrn HayKrr :

Pa6ora sHocpru/He BHocLrr cyrqecrseHHHfi BKJTaA B HayKy, a ee BaxHocrb
xoporuo pacrprrra/He pacKpbrra

3. VpoBeHb caMocrosreJrbHocrlr :

.O"rcorufi 2) Cpeanufi,3) Huarcufi 4) CauocrosrerrbHocrrd Her

ArrPuHqrrl BHYTPeHHeTo eAHHcrBa

(, AmyanbHocrb o6ocuoeaHa/coAepxaHr{e Aucceprar\uvr orpoKaer reMy
Ar,r c c ep r a\uuhleJr b u 3a4aqu c o orB ercrByror re M e Auc c ep r arrukr

2) AxryanbHocrb rlacrutrHo o6ocsosana/coAepxaHrre Araccepra\uv qacrnrrHo

orpa)Kaer reMy Anccepraguu/ rleJrb vr ga4a-r..u qacrr.rqHo coorBercrByror reMe

AI,rCCepTArlkrkr

3) Arty€rJlbHocrb He o6ocuosa*a/coAepxaHue Ar4cceprarlr4u He orpa)Kaer reMy
Alacceptalqnul IIeJIb u sa4aql4 He coorBercrByror reMe Aucceprarrnu

5. fIpIrHuHrI HayrrHofi Hosn3HbI
5. I HayrIHbIe pe3ynbrarbl r4 rroJroxeHr{r qBJrflrorcr HoBbrvru?

lulonHocrbro HoBbre;

2) uacn rrrHo HoBbre (Honrrur{ rBJrf,rotcs.25-7 5%);
3) He HoBbre (uonunard flBJr.rrrorc{ MeHee25oh)

5.2 BuBoAbr Ancceprarlntl flBJrflrorcfl uonurun?
,zi( l uoJrHocTbro HoBbre;

2) uacrtrrrHo HoBbre (uonurrau .flBJrtrrorcs.25-7 5%);
3) ne HoBbre (uonuuar flBnrflrorcr MeHee 25%)

5.3 TexH H rrecKlle, TexHoJIo rrlqecnue, oKoH oM H qecK fie uJftr yn pa BJreHqecK[e
perueHufl flBJrsrorcfl HoBbrMr.r n o6ocHoBaHHbrMH:

,ra.( I UOIHOCTbK) HOBbre;

2) uaca{qHo HoBbre (Honrrur{ rBJrrrorcn 25-7 5%);
3) ne HoBbre (uonuukr flBJrflrorcs MeHee 25%)

6. O6ocHoBaHHocrb ocHoBHbrx BbrBoAoB:



Bce ocHoeHsle nHso.[rl o,cHosaqH/He ocHoBaHbI Ha BecoMbIX c uayuuofi

TorrKr,r 3peHlrf, AoKa3areJrbcrBax nn6o AocrarorrHo xopouo o6ocnoBaHbl

7. OCHoBH ble IIoJIOxeH LIfl , BbI HoCIr M ble H a 3a IIIITTy

7.1 [orca3aHo JrH rloJroxenue?
,Z?\( I AoKa3aHo 2) cxopee AoKa3aHo 3) cropee He AoK€BaHo 4) ue AoKa3aHo

lYgsJrfl ercfl JrrI HoBu u ?

(J Iu 2) ner

7.3 YpoBeHb Arq rrpu)ryeHnq?
1) ysruir 2) cpeAHHfr 1 futaPorcnfi

8. r{ocroBepuocrb ucrorrHrrKoB H rlpeAocraBJrseuofi nnQopMaullu
8.1Bu6op MeroAoJrofrrrr ooocuoBaH HJrH MeroAOJrOfHfl AOCTaTOTTHO

no,qpo6Ho orrlrcaHa:
( l\a 2) ner

8.2 PesyJrbrarbr ArrcceprarluoHHofi pa6oru rroJryqeHbl c uc[oJIb3oBaHI{eM

coBpeMeHHbrx MeroAoB HayqHbrx r{ccJreAosaHnfi u MeroAHK o6pa6orKl{ tr
[rHTep[ peTa ur{rr AaHH brx c II prr M eHeH IreM KOM II bIOTepH bIX TexHO"norn fi

( l\a 2) ner
9. flpuHutltI npaKTnqecnofi IIeHHocrH
9.1 fiHcceprallnfl nMeer reoperl{qecKoe 3HaqeHHe

@u 2)ner

9.2 fincceprarlnq rrMeer rrpaKTuqecKoe 3HaqeHlre H cylqecrByer BblcoKafl

BepoflTHocTb rrprrMeHeHHfl [oryqeHHblx pe3yJIbTaToB Ha IIpaKTITKe--\(!)a 2) uer

9.3 IIpeAJIoI(eHHfl AJIfl [paKTHKIr flBJIflIOTcfl uOnuuu?
/'-\( I UonHOCTbIO HOBbIe;

2) uacnaqHo HoBbIe (Honuul{ f,BJIflIo rcs, 25 -7 5%);
3) He HoBbIe (uonunrn tBJlflrorcfl MeHee25%)

10. KaqecrBo HarlncaHuq u oQopMJreHlrfl
(fiucoKoe;

2) cpeyHee;

3) nuxe cpeAHero;
4) nusxoe.
ll.YpoBeHb BHeApela.fifl (ucno"rrb3oBaHufl) pe3yJrbraroB Anccepraqufi,

HMeroIr1efi npnKJraAHoe 3HaqeHlre
1) Ha Me)KAyHapoAHoM ypoBHe (npo4anu luqeusnfi, nonyrreHbl

MelKAyHapoAHbIe rpauru) ;,/=.
l, Ha Me)KorpacJIeBoM ypoBHe

3 s Nlacura6ax orpacnll
4 n parraKax opraHugagir



l2.PenoMeHAarIHrr no pacturpenHoMy

Arrcceprellrrfi r Ir Melolulrx npll KJraAHoe 3HarreH He

@ot6yet pactuupeHHoro HclroJlb3oBaHaf,

2 He rye6yer pacuplpeHHoro ucnoJlb3oBantrfl,

Ilpe4ce,uareJr b .{u ccepra II rIoH H o ro
coBera rro Mera.nJryprun, o6oralueHlrlo
MaTep[aJroBeAeHHrot

AOICTOp rexHHrrecK[x HayK

Vqenufi cercperapb r{ucceprarllroHHoro
coBera no MetanJryprnn, o6oraulenlrlo n
MaTepuaJroBeAeHlrrot
KaHArrAar QurnKio-MareMarrlrlecKrrx HayK

ncn0.rrrgoBaHHI0 p$yJrbrarOB

KeHxaJrrreB E.K.

Marraena A.A.
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