ity of Agrobiology,
i and Natural Resources

Review

of the Foreign Scientific Supervisor on the dissertation work of Zhanar Yessenbayeva with
the title “Development on the basis of vermiproducts of new biological active compounds and
identifying the scope of their application”, presented for the Degree of Doctor of Philosophy
on a speciality: 8D05201- Bioecological Engineering.

Relevance of the chosen topic is very high. The author of the dissertation work
emphasizes the ecological vulnerabilities and environmental challenges in Kazakhstan,
highlighting the nation's commitment to scie;ntiﬁc research for environmental safety and
resource management. It underscores the urgency of addressing land degradation in
Kazakhstan's agricultural sector, pointing out the detrimental impact of mineral chemical
fertilizers on soil and agricultural products. The text advocates for biotechnological solutions,
like processing organic waste with earthworms to produce biohumus, to improve agrochemical
and environmental efficiency. Furthermore, it recognizes the significance of agriculture in the
economy and food security, stressing the need for a broader range of genetically non-modified,
eco-friendly feed products to enhance livestock qﬁality and productivity.

The scientific statements in the text appear to be well-founded and exhibit a high degree
of validity, based on the detailed descriptions of the research objectives, methodology, tools,
and the comprehensive nature of the studies conducted. The research focused on vermicompost,
worm biomass, agricultural waste, and sulfuric acid production byproducts. These are well-
defined and relevant subjects in agricultural and environmental science. The research employed
established methods for determining the chemical, physico-chemical, and biological properties
of the studied objects. The use of certified measuring instruments and adherence to updated
methods and standards enhanced the reliability of the results. |

The objectives are clearly defined and address real-world problems, such as the need for
environmentally friendly agricultural products and the utilization of waste materials. The
novelty is evident in the development of new compound mixtures and the application of
vermitechnology for agricultural improvement. ‘

The dissertation work outlines the practical applications of the research findings,
particularly in the development and testing of new insecticide-fertilizing agents. The practical
significance is supported by field tests and the formalization of test results, which demonstrate
the application's effectiveness.

Czech University of Life Sciences Prague Kamyckéa 129 | Praha-Suchdol | 16500 | Czech Republic
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The presentation of the research at various scientific and practical conferences and
seminars adds to the credibility and peer recognition of the work. The achieved results have an
international scope and, in my opinion, can be applied not only in Kazakhstan, but also in many
other countries. :

The dissertation work provides a comprehensive analysis, from literature review to field
and laboratory experiments. The results, such as the effectiveness of vermitechnology and the
development of insecticidal fertilizers, are well-documented and validated by industrial
implementation acts. The research objectives were fully met indicating a high level of scientific
and practical significance.

I had the opportunity to work with Zhanar personally when she was on an internship at
our university in Prague (Spring, 2023). Zhanar was very hardworking and modest. She wanted
to gain as much new knowledge as possible. She worked in the laboratory, but also attended
lectures and seminars taught in English. She was popular among her colleagues in our
department.

For the reasons above, I strongly recommend the dissertation work for defense and then

to award a doctor's degree (Ph.D.)

Prof. Ales Hanc, Ph.D.

Full Professor

Czech University of Life Sciences Prague

Faculty of Agrobiology, Food and Natural
Resources

Department of Agro-Environmental Chemistry and
Plant Nutrition

Kamycka 129, Prague 6, 165 00
Czech Republic

e-mail: hanc@af.czu.cz g z /
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In Prague, on February 1%, 2024 i“ i
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. Arpo0uoJiorus,
( ;U a3BIK-TYJIK %aHe TaOHFH pecypeTap daxysibreti

3D05201 — BHOSKONOTUSIIBIK MHKEHEpUs MaMaH/IbIFbl GOMBIHIIA ¢dunocoduss AOKTOPB! FBUIBIMU
sepemecin atyra YChIHBUFaH «BepmueHimaep Herisinge GHOMOTHSJIBIK OeJCeHaiIiri Korapbl KaHa
sEpaMIsl KOCHaJapabl jKacay jkoHe 0/1apAbIH KOIAaHY asChIH aliKbIHAAY» TaKbIPBIOB! OolbiHma JKanap
Eenfaesansiy TACCEPTALUANBIK JKYMBICBIHA IIETENIK FRUTBIMH JKETEKLIHIH

IIKIPI

TamganFad  TaKbIPHINTHIH  ©3€KTUIri eTe Okorapbl. JlMCCEPTAUMMUIBIK  JKYMBICTBIH  aBTOPEL
N ssescramHLiE SKOJOCHANBIK OCAN TYCTAapsl MEH OKOJIOTHSUIBIK MOCENeepiH aramn KepceTe OTBIPEIM,
ssomorEETBIK  Kayilcismik JkoHe TaOWFu  pecypeTapibl  YTHIMABI nalfanaHy cajachlHAArbl FBUIBIMA
scorreymepain  Oedimaimiri  aditeuimel.  JlMcCepTAlWMAIBIK - KYMbICTA MUHEpaIAbl  XUMMAIBIK
TesEANTKEIITAPABIH TOMBIPAKKA JKOHE aybll IIAPyallbUIbIFbl oHiMiepiHe 3WSHIbl 9CEPiH KOpCceTe OTBIPHII,
SasascTaHHBIH aybll LIAPYALIbUIBIFEl CEKTOPBIHAAF! TOMBIPAKTBIH ACTrpalalsaChl MOCeNIeCiH IIEUTy/IiH
=sesTiniri aTan KepeeTiNreH. 3epTTey sKYMBIChIHIA GHOTEXHONOTHAIBIK eniMaepAi KoNaaHyabl KOpCeTiIreH,
MEICaTEI, OPraHMKAIBIK KaTIBIKTapIbl JKayblH KYPTTapbIMEH OHACY, GUOryMyc jxacay, arpOXUMHSIIBIK JKOHE
~snmOrHATLIK THIMALUTIKTI apTThIpy. COHBIMEH KaTap, aBTOp ayblIIapyallbUIbK XKaHyap/IapbHbIH OHIMITIrH
2DTTEIDY KOHE OHIMJEPiHiH camnachiH XKaKcapTy YIIiH FeHEeTUKANBIK TYPJEHAIPUIMEreH, SKOJOTHATIBIK Ta3a
=w esiMIepiHIH KeH aCCOPTHMEHTIHIH KaXeTTUliri aybll [IapyallbUIbIFBIHBIH SKOHOMUKA MCH a3bIK-TYJIK
sayinciairi YIIiH MaHBI3ABUTBIFBIH KOPCETTI. '

3epTTey JKYMBICHIHBIH MOTiHiHEri FBUIBIME TYKbIPbIMIAManap Kakchbl HETI3/IENITeH XKOHE 3€pTTey
wascatel, aicTeMeNepi, Kypaijapsl MeH JKYpri3iireH 3epTTey/IEePiH erKel-TerKeli KeleHl CHIaThl
seiveivE Herisely JOPEKECiHiH AYPBICTHIFBIH CHUMATTaifpl. 3epTTey JKYMBICHI OHUOryMycKa, KypTrap
SmomaccachiHa, AybUIIAPYAIUbUIBIK  KaJABIKTapblHA JKOHE KYKIPT KBIIIKBUIBI OHMAIPICIHIH KOCANKBI
esivaepine GarbITTAIFaH. Byl aybUINIAPYalIbUIBIK XKOHE SKONOTHUS FHUIBIMBIHBIH HAKTBI AHBIKTAIIFAH JKOHE
wa=ErRTEl TAKBIPHINTAPB! GONBIN Tabblanbl. 3epTTey JKYMBICHIH/A 3epTTeNeTiH HBICAHIAPIBbIH XUMUSIIBIK,
SEMEATBIK-XUMISUTBIK  JKOHE  GMONIOrHSIIBIK KACHeTTepiH aHBIKTAy[blH Oenrini omicTepi KOMIaHBUIABL.
Euwsicta cepTHOMKAUMSIAHFAH eNINey KypallapblH TalifanaHy XoHe >KaHApTbUIFaH amicrep MeH
CTasIapTTapIbl OPBIHAY HOTHKEIEP/IiH CEeHIMALTIr MCH LIBIHAWBLTBUTBIFBIH aPTTHIPAIbI.

JKYMBICTEIH MaKcaTbl HAaKThl KOWBUIFAH XKSHE SKOJNOTHSBIK Tasa ayblIIapyallbUIBK eHiMIepiHe
Seres CYPAHBIC TEH KABIKTAPIbl XKOK KAKETTUri CHAKTBI HAKTBI Macenenepai wemyre OarbITTajiFaH.
EMEICTHIH JKAHATBIFBI JKaHA KypamIbl KOCTanapibl d3ipney JKoHE aybll INapyallbUIBIFBIH JKAKCAPTY
se2sCaTHIEIA BEPMUTEXHOIOTASHBI KOJIaHYFa HEri3/lereH.

JluccepTalMANBIK  JKYMBICTa 3ePTTEY HOTWKeNepiH, aTan aHTKaHMa, JXaHa WUHCEKTHUIUATIK
TesmaiTKBINTApIbl O3ipJey JKOHE ChIHAY Ke3iHAe MNPaKTHKAIBIK KOJIAaHy kepcerinren. Taxipubernik
sEsErTEUTBIFEl ANAIBIK CHIHAYIAPMEH JKOHe KOJINAHYIBIH THiMUTIriH KOPCETETIH ChIHAY HOTHIKENEPiH
pecus paciMIeyMeH pacTaiaibl.

3eprTey HOTHIKEIEPiHiH Typri FBUTBIMU-TOKIpHOENiK KOH(pEepeHIMsIap MEH CeMUHapiapAa
SassmaTybl aTKAPBUIFAH XKYMBICTHIH Geleli MeH TaHBUTYbIH apTThIpFaH. AJIbIHFaH HOTHKE/CD XabIKapalblK
mwsiMFa He KOHe MeHiH oibiMila, Tek KasakcTaHna FaHa €MEC, KOITercH Gacka enmepae A€ KOJJaHbLIa
TR

JlviccepTalMAIBIK JKYMBIC ofe0M NepeKKesaepi IIOmynaH facTan OanaiblK JKOHE 3€PTXAHAIIBIK
sscmepEMEHTTepre JediHri kemenai Tangay Oosbin TabbuTagsl. BepMUTEXHOIOTHSHBIH THIMITIN JKOHE
SeCeSTWOHATIK  THIHAWTKBIITApABl JKacay CHSAKTHI HOTIDKENEp OHIIpICTIK €HAIpy AaKTijzepi CHSKTEI
gumETTaDMEH PACTAIFaH. 3epTTey MiHAETTepi TOMbIFBIMEH OPbIHIAJIALL, Oy FBUTBIMU JKOHE MPAKTHUKAIBIK
s TEUTBIKTBIH JKOFAphl ISHTeiiH KepceTei.

Seyws ®2paTHLILICTAHY FHUIBIMAAPHI yHUBepcuTeTi, [Ipara Kamycka 129 / Ipara-Cyu4zoa | 165 / Yexus PecnyGiuKachbl



MeH JKaHapMeH JKeKe XKYMBbIC icrenim, on [Iparagarsl yHuBepeuTeTiMizae (2023 sKpULIBIH KOKTEMi)
—ecsipMaaMazaH orTi. JKaHap eTe eHOSKKOp XKaHe KapanaibiM OOoMzbl. MyMKiHAiriHme xaHa Gimim amyra
wwereuipl. Ol 3epTXaHanapra xKyMblc icreni, COHBIMEH Karap arbUIIIbIH TiTiHAE OKBITHLIATHIH AOPICTEP MEH
sesmnapriapra KarbIcThl. O Giszin GeMiMHiH opinTecTepi apachiHAa KYPMETKE e Gonzpl.

Yorapsina KenTipinren ceGenrep Heri3iHje, MEH JMCCePTalMAIBIK JKYMBICTBI KOprayFa YCBIHAMbIH
s=ue asTopra (Quocodus JOKTOPBI (Ph.D.) FeIIBIMI nopesxecin 6epyre KeHeC GepeMiH.

Ph.D. Anec XaHK,

KayBIMIACTBIPBITFaH Mpodeccop

i Uexus )KapaTbUIbICTaHy FhUIBIMAAPBI ynusepcuteTi, [Ipara
ArpoGHONIOrHs, a3bIK-TYJIIK XKIHE Ta6uFu pecypeTap (GaKysbTeTi
ATpOSKOJIOTHANBIK XUMHUS HKIHE ociMIiKTep/i KOPEKTEHAIPY
kadenpacel
Kamycka 129, Ilpara 6, 165 00
Yexus Pecmybaukacst
e-mail: hanc@af.czu.cz
[Kox KoiibutraH]

[Mepra6an: Yexus xapaTbUIBICTaHY FBLIbIM/APEL YHUBEPCHUTETI,
IIpara

Arpo6uoNorus, a3bIK-TYJIK KOHE Taburu pecyperap (akysTeTi
ATrpO3KONIOTHAIBIK XUMHS JKIHE eciMIikTepai KOPEKTEHIIPY
kadenpacsl

Kamycka 129, 165 00 Ilpara, 6 Cyupon]
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PakyJbTeT arpoGHOJIOTHH,
NHIIEBBIX H NPHPOIHBIX PECYPCOB

OT3bIB

3apyOeHOro Hay4HOTO PyKOBOJMTENIS Ha AUCCEpTaUMOHHYI0 paboty HKanap EcenGaeBoii mo Teme
«Paspabomxa na 0cHO6e 6epMUNPOOYKYUU HOBbIX DUOTO2UYECKYU AKMUBHBIX COCIMABOE U GblAGNEeHUE 0Bnacmu
UX npuMeHenUA», IPEJICTABIICHHON Ha COUCKAHHE YUEHOU CTeleHH JOKTOpa qmnococppm IO CHEeLIUAIbHOCTH:
8D05201 — broskonoruyeckas HHKEHEPHS.

AKTyaIbHOCTb BLIOPaHHOH TeMbl OYeHb BEICOKA. ABTOP NHMCCEPTALMOHHON PabOThI MOIUEPKHBAET
YA3BUMBIC CTOPOHBI SKOJIOTHH M 3KONOTrHYecKHe mpobnemsl, cymecTByowue B Kasaxcrane, nomuepkuBas
NPUBEPXKEHHOCTh  CTPaHbl HAyYHBIM MCCJICNOBAaHUSM B OOJIACTH SKOJIOTMYECKOH OE30MacHOCTH U
PALMOHANIBHOIO  MCTIONIb30BaHMA TPHPOAHBIX pecypcoB. OHa MOMYEPKUBACT aKTyaJlbHOCTh pPEIICHUS
npoGieMbl Jerpafaliki MOYB B CENbCKOXO3IHCTBEHHOM cekTope KasaxcraHa, ykasbiBas Ha naryoHoe
BO3AEHCTBHE MHHEPANbHBIX XMMHYECKHX YNOOpEHHIl Ha MOYBY M CeNbCKOXO3SHCTBEHHYIO NMPOLYKUMIO. B
paboTe MOKA3aHO MCIIOB30BAHHE GHOTEXHONOTHYECKUX PELICHHH, TAKHX Kak nepepaboTka OpraHHYECKUX
OTXOZIOB C MOMOIIBIO NOXKAEBBIX 9YepBEH [UIs MNPOM3BOACTBA OHOTYMyca, IOBBILIEHHE arpOXHMUYECKOM
SKOJIOTHYeCKOH d¢¢ekTuBHOCTH. KpoMe TOro, aBTOp NpHU3HAET Ba’KHOCTh CEJNBCKOrO XO3MHCTBA IS
SKOHOMHKH M MPONOBOJILCTBEHHON (€30IaCHOCTH, MOAYEepKHBas HEOGXONMMOCTH B GON€e IIHMPOKOM
aCCOPTHMEHTE TEHETHYECKH He MOIU(DHMUMPOBAHHBIX, SKOJOTHYECKM YMCTHIX KOPMOBBIX NOGABOK it
TIOBBILICHUS KaYeCTBa U MPOLYKTHBHOCTH CeJTbCKOXO3SHCTBEHHBIX )KUBOTHBIX.

Hayunble yTBepikieHHS B TEKCTe IpEICTABISIOTCA XOPOIIO OGOCHOBAHHBIMU H JEMOHCTPHUPYIOT
BBICOKYIO CTCN€Hb MPAaBOMEPHOCTH, HAa OCHOBAHWM MOAPOGHOrO ONMCAHWs Lenell HCCIeNOBaHHA,
METOZIOJIOTHH, MHCTPYMEHTOB W KOMIUIEKCHOTO XapaKTepa IMpPOBENEHHBIX HcclefoBaHuit. McciemnoBanus
OBUIH COCPENOTOUEHB! Ha GHorymyce, GHomacce uepBei, CeTbCKOXO3AHCTBEHHBIX OTXOMAX M MOGOUHBIX
TPOIYKTaX MPOM3BOACTBA CEPHOHM KHCIOTBL. DTO 4YETKO OMNpENCNCHHBIE M aKTyalbHble MHpeAMETh
CEBCKOXO3AMCTBEHHOM M 9KONOTHYECKOH HAayKH. B HMCCIIeN0BAHUAX HCTIONB30BATHCE YCTOSBIIMECS METOMBI
OTPENICTICHHU XUMHYECKHX, (DHU3UKO-XMMUYECKUX H OHONIOrMYECKHX CBOMCTB M3yyaeMbIX OGBEKTOB.
Hcrone3oBatne CepTHHMIMPOBAHHBIX CDEACTE M3MEPEHH U COGMIONEHHEe OGHOBIEHHBIX METOIOB M
CTaHJapTOB MOBBICHIIK JIOCTOBEPHOCTD H HAJE)KHOCTh PE3YJIBTATOB.

Llemu 4eTko MoCTaBIeHbl 1 HATIPABIICHbI HA PELICHNHE PeatbHBIX MPOGIEM, TAKHX Kak I0TPeGHOCTh B
SKOJIOTHYECKM YHCTOH  CeTbCKOXO3SMCTBEHHOM MNpOXYKUMH MW HeOOXOAMMOCTh YTHIH3ALMH OTXOMIOB.
Hosu3Ha MNpOsBNIAeTCA B Pa3paGOTKe HOBBIX COCTABHBIX CMECEH M IpHMEHEHWH BEPMUTEXHOJIOTHI 151
VAVHIIEHHS CeJTBCKOTO XO3SMCTBA.

B nuccepraunonHoil paGoTe HaMeueHO NMPaKTHYeCKOe TIPUMEHEHHE Pe3yNBTATOB UCCIIEIOBaHUH, B
S2CTHOCTH, TPU Pa3pabOTKe M MCIIBITAHHH HOBBIX HHCEKTHLMAHO-yI06pHTENBHEIX cpencTs. [IpakTrdeckas
SE29HMOCTL  TIOATBCPXKIACTCS TMONICBBIMM HCIBITAHMAMH M OGUIMANBHBIM O(OPMIIEHHEM pe3yJIBTATOB
SCTIBITAHUH, IEMOHCTPUPYIOIUMHE 3¢ (HEKTUBHOCTD TPHMEHEHHS.

IIpeseHTanmns MccnenoBaHMit HA PAsNMUHBIX HAYYHO-NPAKTHYECKUX KOH(DEPEeHLHIX U CeMHHapax
SUSSIIaCT  aBTOPUTCT W NpPU3HAHME MPONCNAHHOW paboTel. JIOCTUTHYTBIE pPe3Y/BTATHl HMEOT

WEEIYHAPOMHBIA MaciuTab U, Ha MOM B3IJIs, MOTYT NPUMEHSTBCS HE TOJBKO B Kazaxcrane, Ho 1 BO MHOTHX
ZPWTHX CTpPaHax.

Hewmckuii YHUBEpCHTET eCTeCTBEHHBIX HayK, [Ipara Kamycka 129 | TIpara-Cyuzgos | 165 | Yemckas Pecny6.anka



TwccepramponHas paboTa npencTapiser coGoit KOMITJIEKCHBIN aHaim3, OoT 0030pa JUTepaTypHbIX
eswsos 10 TONEBBIX M J1a0OpATOPHBIX OKCMIEPUMEHTOB. Pesy/bTaThl, Takhe Kak 3¢ eKTUBHOCTD
SeTweTEXHEOTOTHH M Pa3paboTKa MHCEKTHIMAHBIX yI00pEeHUH, XOpoLOo JOKYMEHTHPOBAHE! H MOATBEPHKAECHEI
eTEws  TPOMBIUIEHHOTO BHEApeHWs. 3ajaud  HCC/IEN0BAHMUS ObUTH TOJHOCTBIO BBIMOJHEHBI, YTO
== =eTenECTBYET O BHICOKOM YPOBHE HAay4HOW M MIPAKTHYECKOH 3HAYAMOCTH.

Msue nosomwiock mopaborate ¢ JKaHap JMYHO, KOrga OHa MPOXOAMIA CTKHMPOBKY B HALICM
y=msepcutete B [Ipare (BecHa 2023 rona). XKanap GbUTa OueHb TPYAOMOOHBOM M ckpoMHOH. CTpeMHnach
SOTVEHTH KaK MOYKHO GOMblle HOBBIX 3HaHHH. OHa paboTana B 1ab0paTopuy, HO TaKKe MoceIana JeKIH 1

CeMHEHApBI, MPernoaaBacMbIiC Ha agruiickoM a3bike. OHA TOJb30Bajach ITOMYJISIPHOCTBIO CPCIH KOJIIeT
Hamero otacia.

[10 BBHIIEW3IOKEHHBIM TMPHUYMHAM HACTOATEJBHO PEKOMEHIYI [HUCCEpTalMio K 3alluTe |
rIOCIeAYIOLIEMY IPUCYKICHHUIO yYEeHON CTeNeHH IOKTOpa ¢dunocoduu (Ph.D.)

Ph.D. Anec XaHK,
"h accol. rpodecop
YemcKuil yHMBEPCUTET €CTECTBEHHBIX HAyK, [Ipara
®akyssTeT arpoGHOIOrHH, MHILEBBIX ¥ MPUPOJHBIX PECYPCOB
Kadenpa Arposkosorn4eckoil XAMHUH U TTUTaHHS PACTeHUH
Kamycka 129, Ipara 6, 165 00
Yemckas PecmyOnuka

e-mail: hanc@af.czu.cz

[[Moamnucano]

[IITamm: Yelckuii yHUBEPCHTET €CTECTBEHHBIX Hayk, Ipara
dakynpTeT arpoGHONIOTHH, MUILEBBIX W PUPOIHBIX PECYPCOB
Kadenpa ArposKonorndeckoil XMMHHU ¥ MUTaHUs PaCTeHUH
Kamycka 129, 165 00 ITpara, 6 Cy4mon]
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