OT3bIB
HAY4HOTO KOHCYJIbTaHTa Ha UCCEPTAMOHHYIO paboty TaeykeeBoii Aceap EpxxaHoBHBI
«Pa3paboTKa aJbroya00peHHusi Ha 0OCHOBE NIPOLECCOB KOMILIEKCHOH KOHBEPCHM
docdopoconepxamux orxoa0s r.JIbIMKeHT», IPEICTABICHHYIO HA COUCKAHHE yYCHO!
creneHs qokTopa ¢punocoduu (PhD) Ha ruccepTallMOHHBIA COBET IO CIIENHAIBHOCTH
8D05120-Br0oTeXHOJIOTHYECKHE aCIIEKThI B arpOINIPOMBIIITICHHOM KOMILIEKCE

B mocnenuue roapl mpobiieMa YTHJIM3allMd MHMHEPAJIbHBIX M TEXHOTCHHBIX OTXOIOB
ABJISETCS OJHOM M3 aKTyaJIbHBEIX GMOTEXHOJIOrHYeCKHX MpobieM. PakT HaMHYAs GHOreHHBIX
37eMeHTOB B (hocdopcomepkamux NPOMBIIUIEHHBIX 0TXojAax I.IIBIMKEeHT mnpexmosaraer
BO3MOXXHOCTh HCIIOJIb30BaHHMSI MX B KauyeCTBE CHIPbS IS KYJIbTHBHPOBAHHSA DPa3IMYHBIX
MukpoopranusmoB. C fpyroit croponsl, TypkecraHckas o0JacTe 00jafaeT OrpOMHBIMH
TEPPUTOPUAMH HCTOIIEHHBIX M 3aCOJIEHHBIX MOYB, i€ IMpobjeMa IOBBIICHUS INIOAOPOANs
ABIIseTCS aKTyanbHoM. I[losToMy, Bompoc yTtuiam3amuu (ochopcoaepkanmx OTXOIO0B H
MMOJIyYeHHs aJbroygoOpeHHs JUIS IIOBBIIIEHHS IUIOJOPOAHMSA IIOYB MOXET PEIIMTh MABE
aKTyaJbHbIE IKOJIOTHYecKHe IpobieMsl TypkecTanckol o6inactd. B aToit cBasu npobiema u
uenb aucceprauuu TineykeeBoid A.E. COOTBETCTBYET NPHOPHUTETHBIM 3aJaydaM COLHUAJIBHO-
9KOHOMHYecKoro pa3BuTHs Kasaxcrana.

JucceprannonHas paboTa BBIIOJHEHA B paMKaX peaguM3allid 2 TPaHTOB
MunncrepcTBa Beicmiero obOpasoBanus u Hayku PK  AP09563499 «Onrumusanus
(GYHKIHOHUPOBaHHS JEIEHTPATH30BAHHBIX CUCTEM OHOJIOrHYECKOM OYHCTKH CTOYHBIX BOX
dapMaKo-KOCMETOJIOTHYECKOH ~ OTpacid  IyTeM  moabopa  cocTaBa  pacTCHHH-
¢utomenuopanToB» (2021), AP14869410 «TexHoyoruss NOJYYEHHUs] OPraHHYECKHX
ymobpeHnit Ha ocHOBe yTmiau3anuu Qocdopconepkamux U yriaecoAepKamux OTXOA0B I
IOBBIIIEHHS YPOXXAWHOCTH OBOIIHBIX KyibTyp TypkecraHckoit obmactu» (2022-2024), rae
TneykeeBa A.E. sBs€TCS OTBETCTBEHHBIM HCIIOTTHUTEIIEM.

OCBOEGHHBIE BO BpeMsi Hay4HOU CTaXHpPOBKU B II03HAaHBCKMH YHMBEPCHTET METOJBI
UCCIIEIOBAaHUS M aHAJIU3a IPHUIOJUINCH BO BpeMs NPOBEAEHHUS 3KCIEPHMEHTOB. Bo Bpems
BBIIOJIHEHHS JUCCEPTAIMOHHOM paboThl, TOKTOPAHT NposiBHIA ce0s KaK MHUIMATHBHBIA M
OTBETCTBEHHBIN COTPYIHHK, CIIOCOOHBIH CAMOCTOSATENBHO pellaTh HaydyHbIEe 3alayH.
Teopueckuii moaxox K pabore, HOA0Op M HCHOIb30BaHHE TPATHULIHOHHBIX H COBPEMEHHBIX
METONOB HCCJIEZIOBAHHUs, BBITOJHEHHE OHKCIEPHMEHTOB M aHAJIMU3 IOJyYEHHBIX MJAHHBIX
IO3BOJIMJIA  JOKTOPAaHTY pEIIUTh 3aJadd U JIOCTHYb II€JIH, IIOCTABJICHHBIE B
JIACCEPTALlMOHHOM paborTe.

Ha moii B3raa, auccepranuonHas pabora TieykeeBoit A.E. sBisercs 3akOHYEHHBIM
HAyYHBIM TPYAOM, KOTODBIH COOTBETCTBYIOT BCEM TpeOOBaHMSAM, IPEABABIIEMBIM K
JIMCCEpTaIMsAM, a aBTop — TieykeeBa Acenb Ep)aHoBHa, 3aCiIyKHBAeT NPHCYXKACHUS YIEHOH
crenenud gokropa ¢uinocopun (PhD) mo cnemmansHoctH 8D05120-Brotexnomormyeckue
aCIEKThI B arpOIIPOMBIIIUIEHHOM KOMIIJIEKCE.

[TozHaHnbcku#t yHUBEpcUTET UM.A.MuIKEeBHYAa,
HenapramenT xumuu, Dr hab,

mpodeccop P. [TagxueBuy
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REVIEW
Of scientific consultant
for a doctoral dissertation Tleukeyeva Assel Yerzhanovna on the topic: ""Development of
algal fertilizer based on the processes of complex conversion of phosphorus-containing
wastes in Shymkent" for the academic degree of doctor PhD in the specialty 8D05120-
Biotechnological aspects in the agro-industrial complex

In recent years, the problem of utilization of mineral and man-made waste has been one of the
urgent biotechnological problems. The fact of the presence of biogenic elements in
phosphorus-containing industrial wastes of Shymkent suggests the possibility of using them
as a raw material for the cultivation of various microorganisms. On the other hand, the
Turkestan region has vast areas of depleted and saline soils, where the problem of increasing
fertility is relevant. Therefore, the issue of recycling phosphorus-containing waste and
obtaining algo fertilizer to improve soil fertility can solve two urgent environmental problems
of the Turkestan region. In this regard, the problem and purpose of the thesis of Tleukeyeva
A. Ye. corresponds to the priority tasks of the socio-economic development of Kazakhstan.
The dissertation work was carried out as part of the implementation of 2 grants from the
Ministry of Higher Education and Science of the Republic of Kazakhstan AP09563499
“Optimization of the functioning of decentralized biological wastewater treatment systems in
the pharmaceutical and cosmetology industry by selecting the composition of phytomeliorant
plants” (2021), AP14869410 “Technology for obtaining organic fertilizers based on the
utilization of phosphorus-containing and carbon-containing waste to increase the yield of
vegetable crops in the Turkestan region "(2022-2024), where Tleukeyeva A. Ye. is the
responsible person.

The methods of research and analysis learned during the scientific internship at Adam
Mickiewicz University, Poznan came in handy during the experiments. During the
dissertation work, the doctoral candidate showed herself as an initiative and responsible
employee, able to independently solve scientific problems. A creative approach to work, the
selection and use of traditional and modern research methods, the implementation of
experiments and the analysis of the data obtained allowed the doctoral student to solve the
problems and achieve the goals set in the dissertation work.

In my opinion, the dissertation work of Tleukeyeva A. Ye. is a completed scientific work that
meets all the requirements for dissertations, and the author, Tleukeyeva Assel Yerzhanovna,
deserves to be awarded the degree of Doctor of Philosophy (PhD) in the specialty 8D05120-
Biotechnological aspects in the agro-industrial complex.

Adam Mickiewicz University,
Poznan, Poland,

Faculty of Chemistry, Department of atostaw Pankiewicz
Environmental Physicochemistry,
Dr hab, Professor AMU d
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