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The dissertation addresses a highly relevant and timely research problem. Rapid technological
transformation, digitalization, and the growing importance of science-intensive industries make the
development of effective project management mechanisms in nanotechnology particularly important.
Many countries have integrated nanotechnology into their national innovation systems, and the author
convincingly demonstrates that Kazakhstan faces a similar strategic challenge and requires theoretically
and methodologically grounded management tools. The scientific contribution of the dissertation is
substantial. The author:

* systematizes the theoretical foundations and distinctive features of nanotechnology projects in
comparison with conventional high-tech projects,

e introduces an original definition of a “nanotechnology project,” addressing an existing
terminological gap,

e proposes a comprehensive scientific and methodological model for managing nanotechnology
projects, adapted to the institutional environment of the Republic of Kazakhstan,

¢ develops an authorial maturity model and provides empirical validation using data from domestic
research organizations,

* substantiates an institutional integration model, “Government-Science-Business,” aimed at
enhancing coordination, standardization, and commercialization efficiency,

* proposes a conceptual design for the automated information system “AlS UP-Nano” to support
digital project management.

The dissertation demonstrates a high methodological standard. The author employs a wide:range of
research tools, including systematic literature review, content and comparative analysis, expert
interviews, surveys, statistical processing, correlation and factor analysis, as well as process modeling.
The émpirical results are credible, clearly interpreted, and logically aligned with the theoretical findings.

The dissertation is written in a clear academic style, maintains structural coherence, and demonstrates
the author’s ability to analyze, generalize, and develop practical solutions. The results possess scientific
novelty, theoretical significance, and practical applicability for research centers, technoparks, innovative
enterprises, and public institutions involved in science and technology policy.

I believe that the dissertation meets international academic standards and that its scientific results may
be useful not only in Kazakhstan but also in other countries developing high-tech industries and
nanotechnology ecosystems.

In light of the above, | confirm that the dissertation by Aknur Yesmurzayeva is an original and
accomplished scientific work. It bears both theoretical and practical significance and merits a positive
evaluation.

Therefore, | recommend the dissertation of Aknur Yesmurzayeva for public defense for the award of
the Ph.D. degree in Project Management.

Yours sincerely,

Dr. David Fuschi

PhD MBA MSc PMP CMgr CEng CMBE FCMI FRSA SFHEA
Associate Professor in Project Management

Program Lead for MSc Project Management

Foreign Scientific Supervisor



Ecemyp3aeBa Axknypabin
«Kasakcran Pecuy6nkachbIHIaFs HAHOTEXHOIOTHS cajachIHAA Kobanapabl 6ackapy
HKYHECIH KYpy JKoHE JaMBITY»
TAKBIPBIOLIHAFEI AHCCEPTANHSIBIK 3€PTTEY KYMbIChIHA
IIETEIIK FHIIBIMH KEHECIIiHIH |
IIKIPI

YCBIHBUIBIT OTHIPFAH IMCCEPTALMSIIEIK 3€PTTEy O3eKTiTiri YKOFapEl FBUIBIMH MOCEIIETe
apHanrad. Kasipri Ke3eHIeri TEXHONOTHATBIK YIEPICTEpHiH Xenenzueyi, MuppIaHIEIpyIEH
KCHEIO1 JKOHE FHUIBIMIIBI KAKETCIHETIH canamap/Ibly MAHLI3ABUTBIFEIHbIH apTybl HAHOTCXHOJIOTHs
OaFBITEIHAFEL 5KO0AAPE! THIMAL GacKapy TETIKTEpiH Xkacaymbl epeKIe KaKeT eTesi. OneMHig
KONTCICH CIICPi HAHOTEXHONOTUSHBI VITTHIK HHHOBAIHSIILIK JKYMeHIH HeTi3ri oJIeMeHTiHe
aHANIBIPEIT  OTEIP. ABTOp 3eprreyinme KasakcTaHHBIH 1a OCBHI GarbITTa CTPATeTrHsUTBIK
MIH/ICTTEPIi iCKE aChIpy YINiH TEOPHSUIBIK JKOHE O[iCHAMAIEIK TYPFEIZIAaH HETI3JENITCH KaHa
Gackapy KypannapelHa MYKTasK ¢KeHiH KOPCeTKCH. '

3epTTey HOTHIKENED] FRUTBIMFA Jid, IPAKTHKAFA J1a eNleyili yitec xocansl, JKymeicra:

¢ HAHOTEXHONOTHIBIK JkoOanapiplH Oacka JKOFapsl —TEXHOJIOTHSUIBIK xobanapaan
ePEKIIENKTEp] KYHENeHiII, TeOPHSIIBIK HeTi3aepi alIblIFan;

* (HAHOTCXHOJOTHSAIBIK XK00a» YFBIMbIHA FRUIBIMU HETI3/IENTeH XKAHA aHEIKTAMA Oepinren;

o Kasakcran sxarmaiibina GeifiMmenren kemremmi FBUIBIMH-9ICTEMEITiK GacKapy Mozei
o3ipieHreH; '

* OTaHIBIK FBUIBIMA YHBIM/IAp MBICATBIH/A 5K00amap/Ibl GacKapyIbIH KeMEIIeHy JIeHreiiH
OaraaybIH aBTOPIIBIK MOJEIi CHIHAKTAH OTKI3iNreH;

* «Mewmieker — FruisiM — BusHecy» HHTerpanusubi YIITiCi YCHIHBLIBII, CalalIBIK YinecTipy
MCH KOMMEPLUANAHBIPY THIMILTINH apTTHIPY XKOJIaphl KOPCETLIreH;

*  HaHOTeXHONOTHAMBIK sx06anapas! MubpPIBK $opmarrta 6ackapyra apranran «AVC VII-
Nano» aBroMaTTaHIBIPEUIFaH aKIAPATTHIK JKYHECIHIH KOHIIEIIIASCEL YCHIHBLIFaH. ‘

Jlccepranms oicHaMAaNbIK JKAFBIHAH CayaTThl opemHfanrad. JKykem onebu momy,
CAlBICTLIPMATIBI TAJIfay, KOHTEHT-Talliay, CapanTaMalblK Cyx0atr, cayalHaMa, CTATHCTHKAJIBIK
OHJICY, MONCNICY CHUSKTEI KCH ayKBIMIBI FBUIBIMH OJiCTep KOJIAHBUIFAH. OMIUPUKATEIK
MaTepUaIap XKETKIIIKTI, HOTHKeTep JIOTUKANBIK Gipi3itiKkinen TYCIHIIpiJreH. o

3eprTey Tim FRUIBIMH TYPFEINAH HAKTHL KYPBUIBIMBI JKYHEJi, TYXKBIPBIMIAPH! KHCHIHIIBI
KOHE NTOHEKTI. AJIBIHFaH HOTHIKENEp FHUIBIME JKAHAIBIKKA He, YITTBHIK FBUIBIMH-HHHOBAIUSIIBIK
CasCaTThI XKETUIMIPY/e, TEXHOMAPKTEP MEH FEUIBIME VHBIMIAPBIH K00AIBIK KBI3METIH IaMBITYA
IPAKTUKAIIBIK KYHIBUIBIFBI YKOFapPEL

JKorapsina GasnaayraHfapasl eckepe OTHIPHILI, Ecmyp3aeBa AKHYpIBIH JUCCEPTAHSITBIK
KYMBICHI TOJIBIKKAH/IBI OPBIHAAJIFaH, TYIIHYCKA FBUIBIMH €HOEK OONBII TabGbuiamsl skone PhD
JSPEXKECIH ally YIIiH KOPFayFa YChIHYFa JaNbIK e €CerTeHMIH.
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