OT3bIB
OTEYECTBEHHOI'O HAYYHOI'O KOHCYJIbTAHTA
Ha quccepTanHonHylo pabory CarbaeBoii 3apunbl Ackap6eKOBHBI
«CTpykTypoo6pazoBaHHe B JIETHPOBAHHLIX CTANAX MPH 1eKTPOJIHTHO-
NJIa3MEHHOM NMOBEPXHOCTHOM YNIPOYHEHHH», PEICTABICHHYIO HA COHCKAHHE
creneHH AoKkTopa ¢puaocopuu (PhD) no cnenuansnocTr 6D060400 — «Puzukar»

1. AKTya/IbHOCTE TeMbl HCCJIEIOBAHHS H €€ CBA3b ¢ OOLIeHAYYHBLIMH H
o0merocy1apcTBeHHbIMH NPOrpaMMaMHu

B HacTosiee BpeMs AN HOBEPXHOCTHOTO TEPMHYECKOTO YIPOYHEHHS CTAIBHBIX
J€TaJIEH B IPOMBIIIIEHHOCTH IIMPOKO IIPUMEHSFOT BEICOKOYACTOTHYIO, I'a30MJIaMEHHYIO,
IIa3MEHHYIO, 3JIEKTPOHHONMYYEBYI0 M JazepHyto obpaborky. Ilpu sTtOoM u3 Bcex
CYLICCTBYIOLIMX CIIOCOOOB  YNMPOYHEHHMSA II0 CBOMM TEXHHUKO-3KOHOMHYECKHM
nokas3arelsiM HaxXOAWT IIMPOKOe U 3G (QEeKTHBHOE MPUMEHEHHE B Tpon3BoacTBe. OqHUM
U3  Pa3sHOBHJIHOCTEH  MJIa3MEHHOTO  [OBEPXHOCTHOIO  YIPOYHEHHs  ABISAETCA
3JIEKTPOJIUTHO-IIJIa3MEHHOE yNpo4HeHHe. OCHOBHOM OTIHYUTENBHOM OCOGEHHOCTHIO
METOJ]a SJIEKTPOJHUTHO-IIJIa3MEHHOIO YIPOYHEHHsS SBISETCS MEHBbIIAs CTOMMOCTD,
JAOCTYITHOCTh TEXHOJIOTUYECKOIro 0OOpYyNIOBaHUS U PACXOJHBIX MAaTepHanos, GOJbIIHE
pa3Mepsl yNPOYHEHHOH 30HBI M BBICOKAs CKOPOCTh OXJIAKAEHHUS 110 CPABHEHHIO C
TPaJnIIMOHHBIMH METOaMH IJIa3MEHHOT'0 MOBEPXHOCTHOTO yrpo4HeHus. CyuIHOCTb ero
3aKIII0YaeTCs B (Pa30BBIX M CTPYKTYPHBIX MPEBPAIEHUIX, IPOUCKXOIAIINX TTPH GBICTPOM
KOHLICHTPUPDOBAHHOM HAarpeBe IOBEPXHOCTH [ETald IJIa3MEHHBEIM BO3/IEHCTBHEM C
MOCHeAyIoUMM OBICTPEIM OXJIAXKIEHHEM 3a CUET TEIUIOOTBOAA BIIIyOh MaTepuana M
BO3/ICHCTBUs MPOTOYHOIO 3JNEKTPOJIMTA Ha MOBepXHOCTh. OOpasylomuecs NpH 3TOM
CTPYKTYPBI 3aKaJIOYHOrO THIIa 00J1a1al0T BBICOKOH TBEPAOCTHIO, H3HOCOCTOUKOCTBIO U
CTOMKOCTBIO K pa3pyLICHHIO.

Huccepranronnas  pabora couckarens Carbaesoir 3.A.  mocBseHa
SKCIEPUMEHTANIBHBIM HCCIIEJOBaHUAM H3MEHEHHH CTPYKTYpHO-(ha30BEIX COCTOSHHH M
TPUOONOTHYECKUX CBOMCTB MOBEPXHOCTHBIX CIOEB KOHCTPYKLMOHHEIX JErHPOBAHHBIX
craneii 40XH, 20X2H4A, 34XHIM npu 31eKTpONTHTHO-IUIA3MEHHOM MOBEPXHOCTHOM
YIOPOYHEHHH, a Takke paspaboTke pecypcocheperaiomero crnocoba 271eKTPOITHTHO-
[UIa3MEHHOI0  yIIPOYHEHMsl KOHCTPYKLIMOHHBIX JIETMPOBAHHBIX cTanmeil. B paGore
NPEACTABIECHBl DPE3yNbTaThl BIMSAHMS TEXHOIOTHYECKUX OCOOEHHOCTEH IapameTpoB
pa3paboTaHHOro cnoco6a MOBEPXHOCTHOM 3JIEKTPOIMTHO-IIA3MEHHONH 06PaBOTKH
TpUGONOTNIECKUX CBOKMCTB IOBEPXHOCTH MaTepuana. COITacHO AampofuDOBAHHBIM
SKCTIEPHMEHTAJIbHBIM Pe3yJIbTaTaM U JaHHBIM KIIaCCUYECKUX U TEOPETHYECKIX METOLOB
HCCIIeZIOBaHKs], OBUIO YCTAHOBIIEHO, YTO MOBEPXHOCTHAS 3JEKTPONUTHO-TLIA3MEHHASN
00paboTKa MO3BONSET CYIIECTBEHHO NOBLICUTE MEXAHMYECKHE M TDFHONOIHYECKHE
CBOWMCTBA 3a CuYeT (GOPMUPOBAaHHA MOIMQUIMPOBAHHBIX CJIOEB 1a IOBEPXHOCTH
MaTepHalia COCTOSAMIMX KaK U3 OCHOBHBIX, TaK ¥ U3 BTOPUYHBIX YIIPOUHSIOUIHAY. has.

PesynbraTel, mnpeicTaBleHHBle B JaHHOW  jAuccepranmouuoil  pabore,
COOTBETCTBYIOT TPHOPUTETHOMY HaNpPaBIEHWIO DA3BUTHS HAYKH «IFepreTuka WU
MalIMHOCTPOCHHUE» M BHINOJHEHA B COOTBETCTBUM CO CIEOYIOIIUMY TNNNEKTAMHU,
¢unancupyembimu Komurerom nayku MHuBO PK:



= BR05236748 «HccnepoBanus 1 pa3paboTKka MHHOBALIMOHHBIX TEXHOIOIMH
MOJy4eHUsI U3HOCOCTOMKUX MaTepUalloB Ul H3/1eJIUi MalIMHOCTPOEHHUSD», IIPOIPAMMHO-
ueneBoe punancuposanue Ha 2018-2020 rr., gorosop Nel97 ot 16.03.2018 r.;

- AP05134936 «Pa3paGoTka TEXHOJOTMM  3JIEKTPOIMTHO-TIIa3MEHHOM
NOBEPXHOCTHOM 3aKaJKK JJIsi [OBBIIICHHUS [OJTNOBEYHOCTH TsXKEO-HarpyKE€HHbBIX

3y04aThIX Koyiecy», rpanToBoe (uuancupoBanue Ha 2018-2020 rr., moroBop Ne98 ot
05.03.2018 r.

2. HayuHble pe3yJIbTaThl H HX 000CHOBAHHOCTDL

Llens u 3agaum, mocTaBleHHBIE B AUCCEPTALIMOHHON paboTe MOCTHTHYTHI M
MOJIHOCTBIO PEeLlEHB] B X0/I€ UCClIeJOBaHMs. bbun ronyyeHsl ciueytouiie pe3yabTaThl:

1. Paspaboran crmoco6 ympoyHeHHe JIETMPOBaHHBLIX CTajed, KOTOPBIA
OCYIIECTBIISIETCS B AJIEKTPOJIUTE HA OCHOBE BOJIHOTO pacTBopa kapboHaTa HATpUs U
Kapbamuza [yTeM JIOKAbHOTO TMJIa3MEHHOIN0 BO3ACWCTBUST Ha IIOBEPXHOCTh
obpabaTbiBaeMOro Marepuana MpH MoAaye HampsHKeHUus Mexay oOpabaThiBaeMbIM
MaTepHaJIOB U XKUAKHUM IEKTPOIUTHBIM KatoaoM 320B B TedyeHnH 2 cek M OXJIaXKICHUS
NP OTKJIFOYEHUH HANPSKEHHUS 3@ CHET TEeIUIO0TBOJA BiyOb MaTepualia U BO3/I€HCTBUA
HaIpaBJIEHHOIO MOTOKA 3JIEKTPOJIUTA, HAXOIAUIHICS B LIUPKYJISALAOHHOM pEXKUME.

2. YCTaHOBIICHO, YTO TEXHOJOIHS JIEKTPOIUTHO-IIA3MEHHOTO [TOBEPXHOCTHOI'O
yIpO4HEeHHs criocob¢cTByeT hopMupoBaHHIO Ha noBepxHocty craned 40XH, 34XHIM u
20X2H4A MoauduuHMpOBaHHOIO CI0S CO CpeAHeH TOMIMHHON ~ 2 MM C YIy4lIeHHBIMA
MEXAHOTPUOONOTHYECKMMH ¥ TPHOOKOPPO3MOHHBIMH I1apaMeTpaMH, COCTOSIIEro W3
3aKaJ€HHOr0 C¢J10si C MOP(OJIOrHYECKHM COCTABISIOMUMHU (a3 MeTKO3epHUCTOTO
MapTeHCHUTa, U TIPOMEKYTOUHOI'O CIOS CO CTPYKTYPOM, COCTOSILIeH U3 3epeH Nepiaura u
MapTEHCHUTA.

3. OnpeneneHo, yto nocae JIITY B HU3KOYrIepoAUCTHIX cTandx (hopMHpyeTcs
MOAMGHUIMPOBAHHBIA CIOM K3 MapTeHCHTa C OCTATOYHBIM  ayCTEHHTOM, a
CPEIHEYTIIEPOAUCTRIX CTANAX (OPMHUPYIOTCS MApPTEHCUT C OCTATOYHBIM aYCTEHUTOM H
ueMeHTUT. IIpy 5TOM OCHOBa Marepuana, cocTosLMKi U3 QeppUTHOU KUK HEPPUTHO-
MEPIUTHOM CTPYKTYphl, HE W3MEHSETCsA, T.€. JETalb COXPaHAET CBOKI BA3KYIO
cepaueBuHy. Hannyue octaTouHOro aycreHHTa M LEMEHTHTA B ITOBEPXHOCTHBIX CIIOAX
TIOJIOJKHUTEJILHO BIIMAIOT Ha 3KCIUTyaTallMOHHEIE CBOMCTRA JIeTaJIeH.

4. Beieneno, yro DOIIIIY  no3Boaser MOAHGHUMPOBRATH  MeEXaHO-
Tpubonoruveckue coiictna cranei 40XH, 34XHIM u 20X2H4A crnenyronmm o6pazom:
MHUKPOTBEPAOCTh MOBEPXHOCTH moBbIaercs ans cranu 40XH B 2,17 paza, nns cranu
34XHIM B 2,62 pa3a u ans cranu 20X2H4A B 2,20 pasa, a nokaszarens ko3hduipent
TPEHUS CHU3UIIOCh B CPEIHEM 110 BceM obpa3siam B ~1,5 pasa, a Tak ke Tpubonoruyeckue
napameTpsl HHTEHCUBHOCTD U 00b€M M3HALIMBAHUS MTPU TPEHUH CKOJBKEHUH TS CTANH
40XH ymenbmuinocs B 10,4 u 4,33 pasa, aas crtanu 34XHIM B 3,4 u 1,8 paza, 1 ctanu
20X2H4A B 2,04 u 3,4 pa3a, 4TO NOATBEPKIAET YIPOUYHEHNUE IOBEPXHOCTH MaTepHala.

5. VYcranoBneno, uyrto DIITY nonoXuTenpHO BIHAET Ha TPUOOXONPO3NOHHBIE
napamerpbl craneii 40XH, 34XHIM wu 20X2H4A 3a cuer dopmupoBaHHs
MOZM(pHIUPOBAHHOTO CJIOS COCTOSIIMX W3 YNPOYHSIOMHMX (a3, Takmy: kax o'-(asa
(mMapreHcuT), y'-asa u kapbuasl Fe;C, rak koadduueHT ynpouHeHus 06n2310B cTanen
BEIDOC B CpEJIHEM II0 BCEM CTalaM B ~2,3 pasa, a mnapamerpsl npy abpa3uBHOM



M3HALUMBAHUK - KOY(Q(HUUUEHT OTHOCHTENIFHONW W3HOCOCTOWKOCTH YBEIWYHICA B
cpeaHeM B ~2,5 pa3a U IoKa3aTelb [IOTEPU MacChl CHU3MICA B ~1,6 pas, Tak Ke s 3TUX
cTajleil KOPPO3MOHHBIE MMapaMeTpbl YIYYLIMINCh CICAYIOIIMM 0OpasoM: CKOpPOCTh
KOPPO3HH B CpeIHEM YMEHBIIMIIOCH B ~1,5 pasa, a Macca yTepsaHa B IPOLIECCe KOPPO3HH
B CpelHeM CHH3HMIach B ~1,6 pa3 B 3aBHCMMOCTH OT HCXOJHOIO COCTOSHHS, YTO
nokasbiBaet 3¢ dexruBHocTs npuMenenus DY mis sTuX cTanew.

6. IlpoBeneHHble WHCCIEAOBaHHUS METOJIOM NPOCBEYMBAIOIIEH 2IeKTPOHHOU
IupakinOHHONW MUKPOCKOIMUHU ITOKA3aIu:

- IOBEPXHOCTHAS 3aKajka cTanu (eppuro-nepauTHoro knacca 34XH1M npusena
K U3MEHEHHIO CTPYKTYpPHO-(ha30BOro COCTOSHMS W OOPa3OBAHUIO CTPYKTYDHI TTAKETHO-
MJIaCTHHYAaTOrO0 MapTEHCHUTA;

- MTOBEPXHOCTHAs 3aKaJika MpPHUBEJa K BBIJIEJICHUIO MEIIKUX YaCTHll LIEMEHTHUTA U
kapbuaa Tuna M»;Cg, paBHOMEPHO PacloNIOKEHHBIX 110 BceMy 06heMy MaTepuaa;

- MOBEPXHOCTHAs 3aKaJIKa [pUBeIIa K NOJAPU3aLMM JUCIOKALMOHHON CTPYKTYPBI,
MCKaKEHUIO  KPUCTA/LIMYECKOM  pemleTkd YU (GOPMHUPOBAHMI0 B yTPEHHHMX
JaNbHOACHCTBYIOIUUX HANPSKEHUH, OJHAKO M3rHO-KpydeHHe KpHCTAIUTMYECKON
PELIETKH HOCHT YHMCTO IUIACTHYECKMM XapakTep, He MNPHUBOMAILMN K 0Opa30oBaHHUIO
MHUKPOTPEIIMH B MaTepHuae;

- TOBEPXHOCTHAas 3aKaJlka IpUBejIa K YBEIUYEHUIO RCEX KONMUeCTBEHHBIX
NapaMeTpOB TOHKOH CTPYKTYpPHI (P, P, s O, Go), YTO MPHUBEJIET K ICTIOIHHTEIBHOMY
YOPOYHEHHUIO MaTepUalla Ha Ipejielie TeKy9eCTH,;

- obpazoBaHMe HOBBIX IPAHUI] (peeK U IUTACTHH) ¥ PABHOMEPHC D2CNI0KEeHHBIE
MENIKME YacTHIbl KapOuaHOH ¢a3sl (eMeHTHT U M»3Ce) Takke J0DKHEI TNHUBECTH K
CYILIECTBEHHOMY YIIPOYHEHHMIO CTAJIM [0 CPABHEHUIO C UCXOIHBIM COCTOSHUEM.

7. Ha ocHOBe H3y4eHUs TOHKO# cTpYKTypsl ctanu 34XH1M 6bina yeraHOBIEHa,
4YTO OCHOBHBIMM MEXaHHM3MaMHU YIIPOYHEHHS cTajed QeppuTo-nenr»THoro Kiacca
ABIISIOTCA: BBIJICJIEHUIO MEJIKMX 4aCTHL] IeMEeHTUTa U KapOuaa tuna M»;Ce, pABHOMEPHO
pacroioXKeHHBIX 10 BCeMy o0OBeMy Marepuana; MONAPU3ANS THCTOKATMOHHOM
CTPYKTYPBI, HCKaKEHHME KPHUCTALIMYECKOH pelleTKH ¥ (OPMUPOBIUMIO EYYTPEHHHX
AaBHOJEHCTBYIONIMX HAIPAKEHUH; yBeJIHYEHHE BCeX KOJMYECTBEHHEIX [T2paMeTpOB
TOHKOH CTPYKTYPHI (P, P+, %> O, Op).

Takum obpasoM, npoBefeHHBIE HCCIENOBaHMA [MOKA3aI# TeNCIElTHIHOCTE M
11e1ecoo0pa3HOCTh  NIPUMEHEHHs  pa3paboTaHHoro crnocofa JUid  [IC=LINIEHHS

IKCIUTyaTallAOHHBIX CBOMCTB JeTaiell, paboTalommxX B YCIOBUSY TNEHHA U
M3HAIMBAHUS.

3. Crenedb 00OCHOBAaHHOCTH H [OCTOBEPHOCTH KAXKIOr0 HAYYHOIO
pesyabTaTa (HAYy4YHOrO IOJIOKEHHS), BBIBOAOB H 3aKIHYCHUN ~oriciaTels,
chopMyIHPOBAHHBIX B JHCCEPTALHH

JlocTOBEpHOCTh HAy4HBIX IOJIOKEHHH, BBIHOCHMBIX Ha 33TV, BEIROJIOB |
3aKJIFOUYEHHUs] COUCKATENS HE BbI3BIBAET COMHEHHUS.

JlocTOBEPHOCTh pe3ynbTaTOB OOecredrBacTCsl HCMONb30BaHUEM COBPEMEHHBIX
METOJIOB HMCCIIEZIOBAHHMs CTPYKTYphl, XHMHYECKOro M thazoBoro ~ocTasa, rpodHis
NOBEPXHOCTH, MEXAHUYECKHUX U TPUOOIIOTHYECKHX UCTIBITAaHU T, Honmsravii ofteMaMu U
MOBTOPSEMOCTBIO  JKCMEPUMEHTANBHBIX  JaHHBIX. Pe3yibratel  KCCiieI0BaHUS,



MPOBE/ICHHBIE B IMCCEPTALHOHHOH paboTe, HE NPOTHBOPEYAT WU3BECTHEIM HAYYHBIM
PEICTABICHUSAM H Pe3ysbTaTaM.

4. CTenens HOBH3HBI KAXKA0r0 HAYYHOrO pely abTaTa (nosioxenusn), BbIBOAA
COHCKaTeJIsl, CpOPMY/THPOBAHHBLIX B AHCCEPTALHH

B nmuccepranuonHoii pabore Cat6aesoii 3.A. 6uLIH BIIEPBBIE:

— pa3paboTaH HOBBIA CHOCO6 YHpOYHEHHUS JErMPOBAHHBIX CTallel, KOTOPBIA
OCYLIECTBIIACTCA B SIIEKTPOJIMTE HAa OCHOBE BOJHOTO pacTBOpa KapGoHara HATpHi H
Kapbamua IyTeM JIOKATBHOrO IUIA3MEHHOTO BO3NEHCTBHN HA NOBEPXHOCTh
obpabaTbiBaeMOro MaTepuana NpU TOAAYM HAMPSKEHHUS Mexay oOpabaTeiBaeéMBIM
MaTcpHagoB M KUAKUM OSJIEKTPOJIUTHBIM kaTonoMm 320B B TeyeHunm 2 CEeKyHI H
OXNAKNCHUA TIPH OTKIIOYEHUY HANPSDKEHMA 32 CYET TEIUIO0TBOMA BIITYOE MaTepuaia u
BO3/€HCTBHS HANpPABIEHHOTO [IOTOKA 3/IEKTPOJIATA, HAXOISIIMIACS B [IUPKYJISILIHOHHOM
peXuMe.

— IOIYyYCHBl CHCTEMAaTH3UPOBAHHBIE 3KCIIEPUMEHTA/IbHbIE MaHHbIE O BIUSHUU
SIICKTPONHTHO-IIA3MEHHOTO TIOBEPXHOCTHOTO YIPOYHEHHS HA CTPYKTYDY, (asoBEIiA
COCTaB U TPHOOIIOrHYECKHe CBOHCTBA KOHCTPYKIIHOHHBIX JIeripoBaHHEBIX cTajei 40XH,
34XHIM, 20X2H4A;

— YCTaHOBJEHBI MOPGONOrHYECKHEe OCOGEHHOCTH TOHKOM CTPYKTYphl H
KOJIMYIECTBEHHbIC MMapaMeTphl JUCIOKALMOHHOH CTPYKTYpbl JIETMPOBAHHOW CTajiH
34XHIM 110 1 nociie 31eKTPONUTHO-IJIa3MEeHHOMH ITOBEPXHOCTHOI'O YIIPOYHEHHS.

S. IIpakTHYECKAs H TEOPETHYECKAS JHAYHMOCTD HAYYHBIX pe3yJabTaToB

Tlomy4eHHbIe pe3ybTaThl TEOPETUYECKHX M SKCTIEDUMEHTATBHBIX UCCIIeIOBAHMI
AaloT HOBble, Oonee TIaybOKWMe NpeNCTABIEHHS O nporecce  (HOPMHUPOBAHUS
MOIU(GUIMPOBAHHOIO IOBEPXHOCTHOIO CJIOS B KOHCTPYKIIMOHHBIX JIETMPOBaHHBIX
CTAJBIX TIpH 37IEKTPONUTHO-IIIA3MEHHOM [10BEPXHOCTHOM YIpo4YHenuH. /lanHas pabota
HMECT BAKHOC IPaKTHYECKOE 3HaYCHHUE, TaK Kak pa3paboTaHHBbIi c1I0co6 3MeKTPOIHTHO-
[1IA3MEHHOTI'0 NIOBEPXHOCTHOIO YIPOYHEHHS MO3BOJIAET MOTYYUTh MOTUGBUIIUPOBAHHBIH
MOBEPXHOCTHBIN CJIOH HA KOHCTPYKIMOHHBIX JIETHPOBAHHBIX CTANAX C YIIyYeHHBIMHU
(PU3UKO-MeXaHUYECKUMHU CBOHCTBAMH.

Pa3paboTanHblif  cmoco6  3MeKTPOIHTHO-IIIA3MEHHOTO [IOBEPXHOCTHOTO
YIpOYIHCHMS 3aummineH mnateHtamu Pecny6bnuku Kazaxcran Ha mnonesnyio Mopens
«Crioco6 3aKaKy CTanbHEIX W3JETHi» (monesnas Momens Ned891 or 28.04.2020r.) u
«YCTaHOBKA [ TIa3MEHHOTO MOBEPXHOCTHOTO YIPOUYHEHHS neTaneil W3 CTald H
uyryHa» (Ne5354 ot 04.09.2020r.). ITonydeHHBIe pe3yIbTATE! HCCIIEIORAHUS MOTYT OBITh
MOJIE3HBI NPH BBIOOPE BUIOB M PEXHMMOB IOBEPXHOCTHBIX TEPMHYECKHX 0OPabOTOK
AeTalled U3 KOHCTPYKLMOHHEIX CTaJIeH.

6. JInunbIM BRI

JIvunbIi BKIa1 aBTOpa COCTOMT B MPOBEICHHUH 3KCIIEPUMEHTA 1O IEKTPOIUTHO-
Ia3MEHHOMY TIOBEPXHOCTHOMY YNPOYHEHHIO, QHallH3e JIUTEPATYPHEX NaHHBIX, B
MPOBEJICHUM 3/IEKTPOHHO-MUKPOCKONUYECKUX, PEHTTEHOCTPYKTYDHEIX HCCITeI0BaHUiH, B
MPOBECHUH PaboT MO ONMpeNeNeHHIo TBEPAOCTH, M3HOCOCTONKOCTH CTasel, a TaKkKe
CTaTHCTH4YeCKOH 00paboTke pe3ynbratoB. [locTaHOBKa 3amauu, aHaIU3 MOJTyYeHHBIX



pe3ynbTaToB M (HOPMYJTHPOBKA OCHOBHBIX BBIBOJIOB ObUIM MPOBEACHBI COBMECTHO €
HaYYHBIMH KOHCYJIbTaHTaMH.

7. 3ameyaHus, NpeaIoKeHHs N0 JHCCEPTALHH

B xo/1e peanu3aliu NoCTaB/IeHHbIX 3314 B IMCCEPTALMOHHOM paboTe conckarenb
Cat6aeBa 3.A. mposBuaa ce6s Kak BbICOKOKBANM(HIMPOBAHHEI M WHHUIMATHBHBINA
CIIEIUANIUCT, CIIOCOGHBINA CTABMTHL M pellaTh CIOXHBIE HaydHble 3aaud. BhICOKHH
npo)eCCHOHANBHBIH ypOBEHb TIO3BOJIMNI €My MCIIONb30BaTh B HCCIIEIOBAHHUAX
COBpPEMEHHOE HMCCIIEI0BATENBCKOE U IPOU3BOICTBEHHOE ODOPYIOBAHKE.

[1aBBl [IUCCEPTALMM CIIPOEKTUPOBAHBI, JTOTMYECKH B3aMMOCBS3aHBI U HMEIOT
BHyTpeHHee eIMHCTBO. PaboTa BhIMONHEHA C COOMIOIeHHEM TIPHHIUIIA aKaIeMHIECKOH
YeCTHOCTH.

Cat6aeBoii 3.A. peryJspHO NPEeACTaBIIsA] OCHOBHbBIE Pe3y/IbTaThl IUCCEPTALUU Ha
ceMuHapax Kapenpsl «Pu3KMKa U TEXHOIOTHH» U HAyYHO-UCCIIEN0BATENBCKOr0 LIEHTPa
«Vnxenepusi oBepxHOCTH U Tpubonorus» BKY umenn Capcena AmaHKo/IOBa U Ha
oHIaiH-ceMuHapax PhD-I0KTOpaHTOB PerHOHANIbHBIX YHUBEPCUTETOB (PyKOBOAUTEINH —
CkaxoB M.K.).

Pesynerathl auccepraunonHoi paGortel CarbaeBodt 3.A. nonoxedsl Ha 4
MEXKIyHApPOAHBIX HaydHelX KoH(pepeHimsx. OHa sBIAeTCS COaBTOPOM 14 Hay4HBIX
nyGIUKaLUi 110 TeMe AWCCepTalMi, M3 HUX 4 CTaTedl B pELEeH3UpYeMbIX Hay4YHbIX
M3JlaHMAX, MHIEKCUpyeMbIXx B Gaszax nanHbix Web of Science m Scopus, 3 cTaThy B
KypHaJaX, peKOMeHJoBaHHEIX KomuTeToM IO obecredeHuIo KauecTsa B cdepe
o6pazosanust MI1 PK, 2 narenta Ha nonesHyio Moziens Pecy6iuku KasaxcraH, a Takke
1 MoHOTpadusi B COaBTOPCTRE.

S y6exneH, 4To 06BEM, YPOBEHD BBINOJIHEHMS, TOYHOCTh, HAy4YHO-IPAaKTHIECKas
3HAYMMOCTh M [IOCTOBEPHOCTH DE3y/IbTATOB, JOCTUTHYTHIX coHckartenem CarbaeBoi
3.A., COOTBETCTBYIOT BceM TpeboBaHusi, npeabsnisieMsiM Komuterom no obecrnedeHu:o
kadecTBa B chepe obpasosanus MI1 PK k PhD-zauccepraimosHbiM paboTaM.

C y4eToM BBHIIEH3NTOKEHHOTO, CYATAIO, 4TO coHckarens CarGaea 3apuHa
AckapbexoBHaA, HECOMHEHHO, 3aClTy’KMBaeT MPHCYKJIEHHsS UCKOMOW CTeNeHH JOKTOpa
¢unocopun (PhD) mo cneumansroctr 6D060400 — «®Duzpka» ¥ peKOMeHIyeTcs K
3allUTe.

OrevecTBeHHBIH HAYYH
JOKTOp PH3HKO-MaTEMA
npodeccop
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