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on the theme “Modification of petroleum bitumen with nanomaterials ”
on the speciality: “8D07113 — Nanomaterials and nanotechnology in chemistry ”’

The thesis of candidate KENZHEGALIYEVA ALIYA RUKHULLAKYZY is
devoted to the modification of petroleum bitumen with nanomaterials, with
particular emphasis on the application of biochars and natural carbon-based
additives, including shungite and carbonized rice husk. The research is aimed at
improving the key performance characteristics of petroleum bitumen, enhancing its
resistance to oxidative aging, and ensuring the long-term durability of asphalt
binders under real service conditions. The relevance of the work is determined by
the increasing requirements for the quality and durability of road pavements, as well
as the necessity of introducing innovative and sustainable solutions into road
construction.The use of nanomaterials obtained from natural and renewable
resources demonstrates an ecological and cost-effective approach, while at the same
time providing the opportunity to create advanced bituminous binders with
improved physical, mechanical properties.

The thesis is logically structured, consistently written, and well-illustrated. The
candidate demonstrates a high level of theoretical knowledge, originality, and
research skills, as well as the ability to combine fundamental scientific approaches
with practical applications. I give a highly positive evaluation of the dissertation and
strongly support the admission of the candidate to the defense of the thesis.
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«8D07113 — XuMusaarsl HaHOMaTepHaIIap JKOHE HAaHOTEXHOJIOTHSLIAP» MaMaHIbIFbl OONBIHIIA
KEHXXEFAJIMEBA ©JIVA PYXVIJIJIAKBI3bIHBIH «Hanomatepuangapmer MyHail GUTYMBIH
TYPJICHIIPY» TaKbIPHIOBIHAAFBI JOKTOPIIBIK AUCCEPTALIMSICHIHA TIKIp.

KEHXEFAJIMEBA ©JIMA PYXVYJUIAKBI3bIHBIH muccepransiblk  MKyMBICHI MyHaii
OHTYMBIH HaHOMAaTepHAJIJapMeH TYpPJIEHAIpyre apHaifaH. 3epTTey JKYMBICHI OHOKOMip MeH
TaOUFU KOMIPTEKTI KOCHaJap/bl, COHBIH iNIiH/JE HIYHTUT ME€H KOMIPTEKTEHI€H KYpIll KaybI3bIH
KOJJlaHyFa €peKlle Haszap ayAapazabl. 3epTTey MakcaTbhl — MyHail OMTYMBIHBIH HETI3Ti JKYMBIC
CHUIIaTTaMaJIapblH JKaKcapTy, OHBIH TOTBIFyFa TO3IMIUIIIH apTTRIPY JKOHE HAKTHI INaijaiaHy
xarjainapelHaa acanbT TYTKBIPJIAFBIITAPBIHBIH OEpiKTiriH KamTamacei3 ery. JKYMBICTBIH
83eKTINIrT KON KaOBIHIAPBIHBIH camackl MEH TO3IMIilirine KOWBUIATHIH —TallanTap/IblH
apTybIMEH, COHJAN-aK >KOJI KYPbUIBICBIHA MHHOBAIMSIIBIK JKOHE TYPaKThl IMICIIIMIEPIl €HTri3y
KOKETTUITNMEH alKpiHAananpl. TaOurm jKoHe KalTa )KaHApTBUIATBIH pecypcTapiaH ajlbIHFaH

HaHoOMaTepHaapAbl Naliagany dKOJOTHSUIBIK HKOHE YHEMI TACIIi KepceTe/li, COHBIMEH Katap
DH3MKANBIK JKOHE MEXaHMKAIbIK KacuerTepi

KAKCAPTBUIFAH OKETUIMIpIAreH OUTYMIIBIK
TYPACHOIPrimTepi Kacayra MyMKIHIIK Oepeti.

_liccepTalMAHbIH KYPBUIBIMBI JOTHKAIBIK TYpPFBLIA XKYHeleHreH, Ma3MyHsbl Oipi3ai OasHaatras
#2HE WUTIOCTPAlMSIIapMEH TOJIBIKTBIPBUIFAH. ABTOP YKOFAphl TEOPUSUTBIK JAMBIH/IBIK JCHIeHiH,
“SUTHIMU JKAQHAIIBUIIBIFBIH JKOHE 3epTTey IarAbIapblH KOPCETIN, COHAai-ak ipreji FhUIBIMH

Tacinzepal TaxipuOenik KoJdJaHyMeH ymTacTeipa Oinai. MeH auccepranusira »orapel oH Oara
“epeMiH JKOHE 13JeHYIIIHI KopFayFa xi0epy i TOIBIK KOJIIaiMBIH.
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