REVIEW

I have meticulously examined Makpal Bostubayeva's doctoral dissertation entitled
"Development of microbiological technology for processing sludge into organic
fertilizer" within the framework of the educational program 8D08103 - Scientific Basis
of Plant Nutrition and Application of Fertilizers.

Summary of the Thesis:

The dissertation addresses the critical issue of sewage sludge disposal, emphasizing the
environmental challenges associated with the accumulation of sludge in landfills. The
focus is on the cities of Astana in Kazakhstan, where the lack of effective sludge disposal
technologies poses a potential environmental disaster. The research aims to develop a
microbiological technology for recycling sludge into organic fertilizer, addressing the
urgent need for sustainable wastewater recycling in the region.

Research Objectives and Methodology:

The objectives are clearly defined, focusing on the physico-chemical properties of
untreated sludge, growth promotion properties of different sludge concentrations on test
crops, isolation and study of microorganisms, development of regulations for
biopreparations, and application of organic fertilizers in agro-landscape farming. The
incorporation of laboratory. field, and mathematical methods demonstrates a
comprehensive approach.

Key Findings and Contributions:

Makpal Bostubayeva's work makes significant contributions to the field. The
identification and isolation of beneficial strains of microorganisms from sewage sludge
for the development of biopreparations demonstrate innovative thinking. The creation
of two consortia of effective microorganisms and their successful testing in sludge
reclamation mark a noteworthy achievement. Importantly, the dissertation evaluates the
application of fertilizers derived from sewage sludge in agro-landscape farming, a novel
aspect that extends the potential utility of the developed technology.

Scientific Significance:

The research is not only timely but also scientifically significant, addressing gaps in
existing studies on sludge recycling. The thorough investigation of the physico-chemical
properties, heavy metal composition. and microbiological aspects of untreated sludge
lays a solid foundation for the developed technology. Additionally, the consideration of
sludge as a fertilizer for decorative plants adds practical value to the findings.

International Recognition and Dissemination:

The dissertation's recognition at international conferences and its publication in
reputable journals, including those indexed in the Scopus database, attest to the global
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relevance and quality of the research. The approval of a patent ‘and practical

recommendations further highlight the potential applicability of the developed
technology.

Recommendations:

The dissertation exhibits a well-structured and comprehensive approach to addressing
the research objectives. However. providing more detailed insights into the limitations
of the developed technology and potential areas for future research would enhance the
completeness of the work. Additionally, the dissertation could benefit from a more
explicit discussion on the economic feasibility of implementing the proposed technology
on a larger scale.

Conclusion:

In conclusion, Makpal Bostubayeva's dissertation makes a valuable contribution to the
field of wastewater recycling and organic fertilizer production. The developed
microbiological technology offers a sustainable solution to the pressing issue of sewage
sludge disposal. The scientific rigor, innovative approach, and practical applications
demonstrated in this research warrant the award of the PhD degree.
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Men «8D08103 — OcimMaikTepiH KOPeKTeHY1 MEH ThIHAWTKBIIITAPbI ‘KOJIAaHY 1bIH
FBUTBIMA Herizflepi» OKBITY Oaraapiamacel wieHOepiHze ikaspuiran «Jlaiubl
TyHOanap/ibl OPraHMKalbIK THIHAWTKBIIIKA KaiTa OHIEYAiH MHUKPOOHOIOrHsIIBIK
TEXHONOTUSICHIH  jkacay»  artel  bocrybaeBa ~ MaknmannblH — JOKTOPJBIK
JICCEPTALUACHIH MYKHSAT TEKCEPAIM.

)_-[HCCCPTB HHAHBIH KOPBITBIHABICHI:

Jlvccepraliys aFbIHABI Cy TYHOANaphIH KoJere kKapaTy CHSKThl MaHbI3[bl MaCeJlere
KOHia Geutin, onapablH KOKBIC MOJHIOHIapbIH/Ia HKUHAJBIN KalybIMeH OalIaHbICTh]
SKOJIOTUSJIBIK Tpobiemanapra epekuie Haszap ayaapazasl. Jlainel TyHOamapibl
KoJlere JXKapaTyAblH THIMII TEXHOJOTHsIAPBIHBIH JKETICMEYIIUIir cajiaapbiHaH
SKONOTHAJIBIK anaT Kayri 6onraHabiKTaH, 3eiin KaszakcTanmnarsr AcTaHa KalachlHa
ayaapblaajbl, 3epTTey 1iH MaKkcaThl aTaliraH aiiMaKTa arbiH/Ibl CyJbl TYPAKThl KaiTa
naififianady CHSKThl MOCENIeHI IIYFbUI LIeNly MaKCaThIHAA Jaljbl TyHOamap/sl
OpraHUKANbIK TBIHAUTKBILIKA KaiiTa eHaey 1iH MUKPOOUOIOTUSIBIK TEXHONTOTHACHIH
JaMBITY OONBIT TAOBIIAIBI.

3epTTeyaiH MaKkcaTTapbl MeH dicTemMeci:

3eprTeyiH MakcaTTapbl HAaKThl KOWBUIFaH, OyJ peTTe Ta3apThlIMaraH Jaijibl
TyHOANapIbiH  (U3NKATIBIK-XUMUSIBIK KacHETIHE, ChIHANAThiH aKbl1Aapaarhl
apTypai TyHOaap [IOFBIPBIHBIH 6CYiHe jKaF/ail kacay KacHeTine, MUKpoar3aiap/bl
GoJlin WbIFapyFa XKoHe 3epTTeyre, OHOMpenapaTTap ylllH Karuaarapabl 1aMbITyFa,
COHfali-ak aybll »JKOHE eriH IapyallbUIBIK CalalapblHIa OpraHUKalbIK
THIHAWTKBILITAP/BI KONJaHyFa Ha3ap ayAapblLiajibl. 3epTXaHANbIK, CallalblK jKoHe
MAaTeMaTUKAJIBIK oJicTepiHiH OipikTipinyi KelleHAi TCIIAIH KONIaHbIIFaHBIH
KepceTel.

Ko.1 :xeTKi3iIreH HITHKe MeH Kaca/lFaH yJec:

BocrybaeBa  MaknanablH ~ JKyMBICBI  calafa  eleyli — yjec  Kocalbl
BronpenaparTap/bl 1aMbiTy MakcaTbiHIa aFrblHibl Cy TyHOanapblHaH ajblHFaH
MHKpOAaF3anap/iblH Naigaisl [ITAMIApbIH COMKECTeHIpy koHe Oenin LiblFapy
YKAQHAIIBLT ONIAYABIH KepiHici 60sbin Tabbuiaasl. MuKpoar3anapblH eKi THIM
GipnecTirin Kypy oHe Jailibl TyHOanapibl KanumblHa KenTipy TYpPFBICHIH/A
CHIHAKTBIH TaOBICTHI ©Tyi allphlKiia >KeTIiCTIKTIH aaneni OobIn TabbLIaIbL.
Jluccepranmsaa d3ipJeHreH TeXHOJOTUSHBIH OoJKaMIbl MalIacklH apTThIpaThiH
naiinel  TyHOanapmaH  alnblHFAaH  THIHANTKBIKTApAbIH — aybll —JKSHE  eriH
IIapYalIBUIBIKTAPEIHAA KOJAaHbLTY bIHA TaJlAay JKacayIbIH KaHaIIbLT aCeKT EKEHIH
aTamn eTKeH JeH.

Fo1apiMu MaHBI3ABLIBIFDI:
3epTTey FBUILIMH TYPFblAa MaHbI3/bl OOJIBIN KaHa KOWMaM, naiibl TyHOamapasl
Kalita nafianaHyra KaThICThl KOJJAHBICTAFbl 3epTTeyJiepreri ONKbUIBIKTap/ibl




KapacTblpaibl. TasaptbuiMaran TyHOanapablH (QU3MKATBIK-XUMHSIBIK KACHETIH,
ayblp METall KypaMblH JKOHE MHKpOar3a acleKTilepiH 3epieney apKblibl
93IPIIEHTeH TEXHONOTHSHBIH Oepik HerisiH Kanmaiael. OChIFAH KOCa JIAiLThI
TYHOANapabl COHIIK OCIMIIKTepre apHAIFAH THIHAHTKBIILI peTiHAe KapacThIpy
HOTHIKEHIH [IPAKTUKABIK KYHABUIBIFBIH aPTTHIPaIBbI.

XasibIKapaJibIK JeHreiie TaHy jKaHe TAHBIMA eTy:

JluccepTauusiHbIH  XanblKapaiblk KOHMepeHIusIapa TaHBIIYbl JKQHe Oeneni,
OHBIH iwiHAe Scopus pepekTep 0a3achiHIa MHIEKCTEIreH KypHanaapjaa
KapHsNaHybl 3ePTTeyIiH XkahaH/IbIK MaHBI3AbLIBIFBl MEH CATIACKIH KYaIaHABIPALIbL.
IlaTeHTTiH  MaKynimaHybl oHe  MpaKTHKATBIK YCBIHBIMAAp  33ipJIeHTeH
TEXHOJIOTHSHBIH OOKaM/Ibl JKapaMABUIBIFGIH O/IaH 3pi HbIFAHTAIbI.

¥YcbiHbicTap:

HuccepTauus 3epTTeyaiH MaKcaTTapbiHa KATHICThI JYPBIC KYPBUIFAH KoHE KeIIeH i
TOCUI/LH KOJJaHBUIFAHbIH KepceTemi. JlereHmen, 33IpPJEHIeH TEeXHOJIOTHSIHBIH
uleKTeyaepi MeH Gosarmak 3eprreysepAin  GomKaMIObl  cananapbl  SKeHiHIe
AHAarypJISIM TOJBIK aKNapaTThiH YCBIHBUIYbl KYMBICTBIH TYTaCTHIFBIH apTThIpa
anazel. COHBIMEH KaTap AHCCEPTAlMAHBIH YChIHBLIATHIH TEXHOTOTHSHbI HEFYpJIbIM
KeH JEHrefile KOJJaHyIbIH YKOHOMHKANBIK TYPFbIAA KY3€re acaTblHbl TYpasibl
OapeIHIIa alIbIK MiKipTasacTau anap naiizacsl Kerl.

KopbITbIHABI:

Kopbiteinabinaii  kene, BocrTy6aesa Maknamisig TUCCePTALUSCHIH  aFbIH/IbI
Cynapabl KaWTa naiiganaHy »oHE OpraHMKaIblK THIHAWTKBIIITAPABl  OHAIPY
cajlachlta KacanraH 30p yllec en arayra 00ona/ibl, O3ipneHreH MEKpOOHOIOrMSTBIK
TEXHOJIOTHS aFBIH/BI CyJ1ap/bIH J1ailiibl TYHOAMAPBIH K3/Iere JKapaTy CHAKTHI 03eKTi
MOCeTeHIH TypakThl memiMid ycsiHansl Ochl 3eprreyiie GalKanaThiH FbLIbIMHU
THSHAKTBUTBIK, HHHOBALMANBIK TACII MEH OHBIH MPAKTHKAJBIK KOJMAaHbLIybl PhD
Adpexecin 6epy yuiin Heri3 60bin TabbLIAIbL.
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Pecrry6muka Kasaxcran, ropox AcraHa. JIBaauars BocbMoe despais nBe Thicsyn
ABallATh qeTBeproro roza. S, Hyprammega ['ynbrap CkakoBHa, wacTHsIj HOTapHyc
ropona Acrtausl, JeficTByowAs Ha OCHOBaHMH TOCY 1apCTBEHHOM NuueH3nu Ne0001236
BbIJaHHOH 12.12.2002 rona, MunucrepcTBom CTHLMU  Pecnybnnku Kasaxcran,
CBHIIETENIBCTBYIO BEPHOCTh COBEPIIEHHOTO MHOM MEPEBOJA NaHHOIO TeKCTa 10Ky-
MEHTa C aHIIMHACKOrO M TYPELKOro A3bIKOB Ha Ka3axCKHH S3bIK.
3apeructpupoBano B peectpe 3a Ne219
B3sickano: 1957 tenre
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