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The PhD thesis by Mrs Yuliya Sabirova is inspired by problems in mathematical and
computational modelling arising in the gas and oilindustry. The research group led by her
supervisor, Professor Lelya Khajiyeva, has a long-standing engagement in this area and
enjoys a strong academic reputation. Among the many important scientific challenges
associated with modern gas and oil technologies, the study of effect of the contrast
parameters in composite structures - particularly those related to variations in stiffness
between layers - is of considerable interest for advanced engineering applications. This
topic forms a part of Mrs Sabirova’s thesis and is closely aligned with current research
directions in applied mathematics at Keele University, UK. In this context, | currently
supervise an EPSRC (Engineering and Physical Sciences Research Council) funded
project on the asymptotic analysis of boundary-value problems for thin elastic

laminates.

The thesis is also devoted more broadly to the mathematical modelling of nonlinear
dynamics of deformable systems in the presence of vibration protection, with particular
emphasis on improving dynamic performance and ensuring safe operating regimes in
engineering applications. The relevance of this research is driven by the need to
accurately model nonlinear deformation effects, which are increasingly important in
modern technological systems, where large deformations may compromise reliability

and lead to failure.

Mrs Sabirova has developed nonlinear models of drill strings interacting with gas flow,
incorporating stabilisers and damping elements made of physically nonlinear materials.
She has also designed and implemented an efficient computational framework (in C++,
using parallel programming techniques) for simulating complex nonlinear dynamic
processes with high accuracy and computational efficiency. Furthermore, a
multiparameter analysis of nonlinear oscillations and phase portraits has been carried

out, revealing important patterns in the operation of vibration protection systems.



At the same time, Mrs Sabirova has made a valuable contribution to the development of

a refined asymptotic scheme for analysing a semi-infinite layered strip. Her principal
achievement is the derivation of an explicit correction to the recently established
additional decay condition, which generalises the classical Saint-Venant’s principle for
elastic structures exhibiting strong contrasts in material properties. In addition, she has

clarified the role of weak nonlinearity in a class of problems involving a contrast. As an

Ilustrative example, she studied the equilibrium of a thin strip resting on a soft Winkler
foundation having a cubic nonlinearity.

Significant progress in addressing the above-mentioned contrast problems was achieved
during Mrs Sabirova’s research visit to Keele University. During this time, she had the
opportunity to interact with leading experts in the field, including Professors J. Chapman,
). Healey, Y. Fu, J. Kaplunov, and V. Shrira among other renown experts in applied
mathematics and mechanics. She also presented her work at the departmental seminar
In applied mathematics, where she received valuable and constructive feedback. Her
excellent academic training, strong work ethic, and dedication to research were highly
appreciated by the staff at Keele. These observations demonstrate the clear benefits of

the system of co-supervision with an international collaborator, as implemented In
Kazakhstan.

Furthermore, Mrs Sabirova has demonstrated the high standard of mathematical
education provided by Al-Farabi Kazakh National University and continues the strong

tradition of Professor Khajiyeva’s PhD students, many of whom have benefited from
collaboration with Keele University.

Overall, Mrs Sabirova has fully demonstrated the qualities required for the award of a PhD

degree. Her thesis makes a novel and significant contribution to the field, with results of

a standard suitable for publication in leading international journals. | therefore offer my
strongest support for the award of her doctoral degree.

¥ Prtgaz%}wja/

Dr Ludmila Prikazchikova

Senior Lecturer in Applied Mathematics

School of Computer Science and Mathematics
Keele University, UK
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O13bIB HA JINCCEPTALHIO

«MoneamnpoBanme AUHAMUKH 1 BHO
MPEJACTABICHHBIN I-3k0it [Ommmeit €
no cneunanbHocTn «8D06

PO3AHTBI HEJIMHEHHBIX e(pOPMUPYEMBIX CHCTEM,
abMpoBoil Ha conckanme crenenu joktopa Gpunocodpun (PhD)
104 — Maremaruueckoe n KOMITBIOTEPHOE MOJICIMPOBAHUEY

| lll?fcepmum [Omn  CaGuponois OCBsSIIICHA  TpoOjieMaM  MareMaTH4eckoro M
BEIHHCIHTCIIBHOTO MONCTHPOBAHNS, BO3HUKAIONNM B Fa30BOH 1 HEPTSAHOM NMPOMBIILIEHHOCTH
Mcenenosarensekas rpynmna noj PYKOBOJICTBOM €€ HAVUHOT g | - |

. . | CC HAYUHOT'O PYKOBOAUTEISA, Ipodeccopa Jlenmun
XQJUKHEBOH, MMEET MHOTONETHHIH OITLIT PabOThI B JIaHHOM 0OGJIACTH M TOJB3YETCS BBICOKUM
ARAICMHYCCKAM aBTOPUTETOM. Cpestn MHOTOUHCIICT X B }:

; [HBIX BaXKHBIX HAYYHBIX 3aja4, CBSI3aHHBIX C
COBPEMCHHBIMH  TAQ30BBIMH M HE()TSIHBIMHY TCXHOJIOTHSIMH, OCOOBI MHTEPEC JUIST TEPETOBBIX
HIZKRCHCPHBIX  TIDWJIOXKCHMI  TIpe/icTaBiisieT M3yueHue BIMSHUS [IapaMeTpoB KOHTpAcTa B
KOMHOSHTHBIX CTPYKTYpaX, 0COOCHHO CB3AHHBIX ¢ paziMuieM KECTKOCTH MEKY CIIOSIMH. DTa
TEMA SIBIACTCH HacThIO aMCCepTanuoOHHON padoTer [Qnuu CabupoBOH M TECHO COOTBETCTBYET
COBPCMCHHBIM HAIPABICHUAM HCCIIEOBAHUH B 00JacTH MPUKIIAJHONW MaTeMaTHki B KHIICKOM
yHnBepcuteTe (BemukoOpuranus). B 5ToM KOHTEKCTE 5T B HACTOSIIIICE BPEMSI PYKOBOXKY TTPOEKTOM,
¢urancupyembeiM CoBeToM 10 HHXXCHCPHBIM M (pusndeckum Haykam (EPSRC), nocBsméHHbIM
ACHMITTOTHYCCKOMY aHAJIM3y KPaeBBIX 3a/1a4 ISl TOHKUX YIPYTUX CIIOUCTBIX CTPYKTYP.

Jluccepranus Taxke mocBsieHa Goyiee MHPOKOMY KPYTy BOIPOCOB MATeMaTHUeCKOTO
MOZICITHPOBAHMUS HEJIMHCHHON JINHAMUKH JAC()OPMUPYEMBIX CUCTEM MPH HAIWYHH BHOPO3AITUTHL,
¢ 0COOBIM aKIIEHTOM Ha ITOBBILICHNE AMHAMUIECKOM 5()(DEKTHBHOCTH 1 obOecreueHue 6e30MmacHbIX
PEKHUMOB 3KCIUIyaTAllUM B MHIKCHEPHBIX NMPHUJIOKEHHUSAX. AKTYaJIbHOCTh JAHHOTO HCCIIEI0BAHHUS
00ycioB/IeHa HEOOXOJAMMOCTBIO TOYHOIO MOMACIUPOBAHUSI HEJMHEHHBIX J1¢()hOpMAIIHOHHBIX
5O DEKTOB, KOTOphIE NMPHOOpEeTaroT BCE OOJIbIIEE 3HAUCHHE B COBPEMEHHBIX TEXHOJIOTHYECKHX
cucTeMax, rje oonpmue aedopMalud MOTYT CHHXKATh HAXEXHOCTh W NPHBOAHMTH K OTKa3am
000py/I0BaHHUHAL.

[-ka CabupoBa paspaboTaja HEIMHEHHbIC  MOIENH  OYPHIIBHBIX  KOJIOHH,
B3aMMOJIEHCTBYIONIMX C TIa30BbIM IIOTOKOM, C Y4ETOM CTAOMIIU3AaTOPOB U JAEMITIPUPYIOIIHX
37IeMEHTOB, H3rOTOBJICHHBIE U3 (PM3UUECKH HETMHEHHBIX MaTCPHAJIOB. Omna Taxxe pazpadorana u
peamn3oBaia 3(O(GEKTUBHBIA BBYUCTHTEIBHBI KOMIUICKC Ha S3BIKC CH+ ¢ HCTIONIb30BAHKEM
METOIOB MapaUIeJIbHOrO IMPOrpaMMHpOBAHMS UL MOJIC/IMPOBAHMUS  COXKHBIX  HE/IMHCHHBIX
TMHAMHYECKHX TTPOLECCOB C BHICOKOH TOYHOCTBIO 1 BBIYHCIHTE/IBHO 3(p(bexgnsﬂgcrmo. Kpowme
TOro, OBII MPOBEACH MHOTOIapaMeTpHUECKUN aHaIU3 HEITHHCHHBIX KOJICOAHHH Hy:l ;[q)ecl::{(lizl;(
[IOPTPETOB, MO3BOJMBIINK BBIABUTE BAKHDBIC 3aKOHOMEPHOCTH (DyHKIIHOHHPOBA .

BUOPO3aIHATHI.

~ o=
OJIHOBpEMEHHO  TI'-XKa CabupoBa BHECTA 3HAUHTENIBHBIA  BKIAL B paspaboTky
bi =

YCOBEPIICHCTBOBAHHOH ACHMIITOTHYECKOH CXeMBbI Ul aHalis3d MOyOECKOHEUHOH CIIOMCTOH

HUue SBHOM TIIOIpaBku K HCEAABHO
: z eM SIBJISICTCSsl TIOJTYHC P
mimes. EE, pa 3aTyXaHHus, KOTOPOC 00001aeT KJIACCHYCCKHH

, CJIOBHUIO ‘
AEIREORITCIONG FOTONENTCILANET. i ¢ CHJIbHBIM KOHTPAacTOM CBOMCTB MarepHasloB.

KIIH T
puHIMn CeH-BeHaHa oA ynpyrux KOHCT6py., uHenHHCﬁHOCTH B Kjlacce 3ajad, CBS3aHHBIX C
Kpome TOro, ona yrtouHuia PpoJib CIIa00H epa €10 ObLIO
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KyOHueckoil HeJJMHEUHOCTBIO.
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ctaXHpOBKH  1Omn Cabuposoji Kuniic DCUTETE
BO3MOXXHOCTh B3811M0ﬂeﬁc1l‘313013£1'l‘b C BCJl;ﬁ(l)l::mil Hcp:ch(;ﬁ:::x:TL. g e oo A
- MATHCTaMK B JTaHHOM 00J1aCTH, BKIIIOYas
npodeccopos Jhx. Yenmena, JT. Xuin, 10, dy, Jix. Kartynosa u B. Ilpupa, a Taiske JIPYTuX
HIBCCTHBIX OKCIICPTOB B 0bacTH npuknannoit maremMarixi i MeXaHnkH. OHa Takike npeacraBuiia
PE3YJILTATBI CBOCH paboThl Ha CCMUHApe Kaeapbl NnpuKIIaaHoi MATCMaTHKH, TJIe MOoJy4Yunsia
HEHRYIO M KOHCTPYKTHBHY10 06paTHyI0 cBsI3b. E& omunas AKAJICMUYCCKAst TTOArOTOBKA, BBICOKAS
IPY0BAS TMCHHMIUIMHA M TIPEJIAaHHOCTE HAYYHBIM  WCCIICIOBAHUSAM OBIJIH BBICOKO OLICHEHE
COTPYAHHKaMH  Kniickoro  yumsepcurera. i HaOJIOICHHS  HAIIAAHO  JIEMOHCTPHPYIOT
IPCHMYIIECTBA CHCTEMbI COBMECTHOTO HAYYHOIO PYKOBOACTBA ¢ MEXKIyHAPOJIHBIM MAPTHEPOM,
pcannsyemMon B Kasaxcrane.

Kpowme toro, IOmms CaGupona IPOZICMOHCTPHUPOBAJIA BLICOKHH YPOBEHD MATEMATHYE CKOTO
00pasoBaHmsl, TpenocTaBiIsieMoro Kazaxckim HAIMOHAJIbHBIM  YHUBEPCUTETOM HMEHH aJlb-
Gapabu, W mnpoxomKHIa  CHIBHBIC HAYuHBIC Tpajmumu  PhD-nokropantoB mnpodeccopa
XaJDKHEBOH, MHOTHE M3 KOTOPBIX CMOIVIH BOCIIONB30BATECS [MPEUMYLIECTBAMM COTPYIHUUYECTBA C

KunckuMm yHuBEpcuTeTOM,

B nesniom I0mus Cabuposa B monmoi MCpPE IPOJIEMOHCTPpUpOBaJia Ka4eCcTBa, HEOOXOAUMBIe
AL TIPHCYIIACHAS CTCCHN okTopa puiocodun (PhD). EE auccepranmst npeacTapiser co6oii
HOBBIM M 3HAQUWMBIM BKJIQ) B COOTBCTCTBYIOIIYIO O0JIACTh HAYKH, @ TTOJYYEHHBIC PE3YJIBTATHI
COOTBETCTBYIOT YPOBHIO, HEOOXOMMOMY TSI Iy OJIMKALIMHK B BEY IUX MEKIY HAPOIHBIX HAYYHBIX
KypHasax. B CBSI3H ¢ 9THM s BBIPaXaro CBOIO CaMyIo PEIIUTEIBHYIO MOAIEPIKKY MPHUCYIKICHUIO

€H JIOKTOPCKOI CTElEeHH.

/lloonuce umeemcs/

a-p Jlroomuiia Ilpuka3zynkosa
CTapILIMH MIPEeroaBaTeib IPUKIIaAHON MaTEMaTHKH

[IIx0j1a KOMIIBIOTEPHBIX HAYK U MaTeMaTHKH
Kuickuit yauBepcuTeT, BemukoOoputanust
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