REVIEW

of a foreign scientific consultant of the dissertation work of Anar
Magzhanovna Kabzhanova on the topic «The Influence of climatic and socio-
economic factors on the epizootic process of rabies” submitted for the degree
of Doctor of Philosophy (PhD) in the specialty 6D120200 "Veterinary
Sanitation"

The dissertation addresses a pressing scientific and applied problem - the
study of the epizootic process of rabies in Kazakhstan under the influence of
natural-climatic and socio-economic factors. Given the global climate changes and
shifts in human economic activities, understanding the patterns of rabies spread is
crucial for ensuring biological safety and reducing the risk of infection among
humans and animals. The research is distinguished by its high scientific and
practical significance. For the first time in Kazakhstan, the author has conducted a
comprehensive assessment of the impact of these factors on rabies distribution
using modern geoinformation technologies and spatial analysis methods.

One of the key achievements of the dissertation is the creation of an extensive
rabies database, which includes epizootiological characteristics of infection
hotspots from 2013 to 2025. This structured database allows for detailed statistical
analysis, taking into account geographical distribution, species affiliation of
infected animals, as well as the natural and social conditions of the regions.

The study's novelty also lies in the application of advanced geostatistical
analysis and modeling of epizootic processes. For the first time in Kazakhstan,
spatial analysis methods using ArcGIS Pro software have been employed to
identify patterns in rabies distribution, including:

- Examination of spatiotemporal outbreak dynamics;

- Analysis of the influence of natural-climatic conditions (temperature,
precipitation, vegetation, terrain slope);

- Consideration of socio-economic factors (population density, infrastructure
development);

- Zoning of territories based on rabies risk levels;

- Evaluation of the effectiveness of veterinary measures in different regions.

The research results are based on the analysis of a substantial dataset and the
application of modern statistical and spatial analysis methods. The use of ArcGIS
Pro software and a spatially referenced database enabled the author to conduct a
multidimensional analysis of rabies virus distribution, identify epizootiological
patterns, and determine disease predictors.

The dissertation’s findings are well-supported by publications in leading
scientific journals, including those indexed in Scopus. The author has published 14
works, three of which are in international journals indexed by Scopus, seven in
journals recommended by the Committee for Quality Assurance in Science and
Higher Education of the Ministry of Education and Science of Kazakhstan, and
four in international conference proceedings. This reflects the scientific
contribution and recognition of the author’s work in the field of epizootology and
veterinary medicine.
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The practical significance of the dissertation is substantial, as its findings can
be applied in the development of rabies control strategies in Kazakhstan. In
particular, the compiled database and risk zoning results provide veterinary and
health authorities with tools for designing effective prevention and vaccination
programs in high-risk regions.

This dissertation represents a complete and independent scientific study that
meets modern requirements for doctoral research. The author has demonstrated a
high level of theoretical knowledge, proficiency in contemporary methods of
epizootiological analysis, and the ability to synthesize scientific findings.

The results obtained have both theoretical and practical value, and the
proposed methods can be used in epizootological practice and veterinary planning.
The research is conducted at a high scientific level and meets the criteria for
awarding the PhD degree.

Based on the above, I conclude that the dissertation "The influence of climatic
and socio-economic factors on the epizootic process of rabies" meets the
requirements and can be recommended for defense in pursuit of the degree of
Doctor of Philosophy (PhD) in the specialty 6D120200 "Veterinary Sanitation."

Tadeusz Jakubowski DVM, PhD

Visiting professor, lecturer
at the Warsaw University of Life Sciences - SGGW, Poland
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HAy4YHOI
mpyﬁem:)l;(l)“; z;a :el‘:)“cyﬂ;TaHTa Ha [HccepTaunoHHY0 pa6oTy AHap MarkaHOBHbI
Kaﬁmal’:meCK“x B oy «bauauHe NPHPOJHO-KAMMATHYECKHX H  COLHAJBLHO-
»KOHOM POB HA NH300THYeCKHi] npouecc demweHcTBA», NPEACTABJCHHYIO Ha

CO"CKa““e CTENCHH HOKIOPa l‘bHJIOCO(PHH PhD I
Ino crie
y A ( ) NneuHajJdbHOCTH 6D120200

e i et 0 el X e
RS o feons s Basaxc*raae MO\ BIMSHHEM MPHPO/IHO-KIHMATHHECKHX
- manEel B Komalrss poB. B ycioBusx rnobanbHBIX KIMMAaTHYECKUX H3MEHEHHH

JEATENbHOCTH uenoBeKa MOHMMAaHME 3aKOHOMEPHOCTEH
pacnpoCTpaHeHHs OELIEHCTBA MMEET peluaollee 3HaYeHHe AN obecredyeHus OHONOTHYECKOH
6630r1achocm W CHWOKCHHS PUCKA 3apaCHH mozneH U KHUBOTHBIX. MccnenoBaHue OTIHYAeTCA
BBICOKOH HAy4YHOH M MPAKTHYECKOH 3HauMMOCTbIO. Briepseie B Ka3axcTtaHe aBTOpOM MpOBEICHA
KOMIJIEKCHAs OLEHKAa BNHSHHA 3THX (PAKTOPOB Ha pacnpocTpaHeHue OelleHCTBa C
HCTIONb30BAHHEM  COBPEMEHHBIX  TeOMH(OPMAL[MOHHBIX  TEXHONOTHMH M METONOB
MIPOCTPAHCTBEHHOrO aHAJIU3A.

ONHHM M3 KIFOYEBBIX NOCTHXKEHWH JHCCEPTAUMH SBIAETCS CO3LaHHE OOIMPHOH Ga3el
JAHHBIX 1O GEIIEHCTBY, BKIIOUAIOLIEH SMH300TOIOTHYECKHE XaPAKTEPUCTHKH 04aroB HHQEKIuH
3a mepuon ¢ 2013 mo 2025 romel. JlaHHas CTpyKTypHpoBaHHasd 0asa JaHHBIX IO3BOJLACT
TIPOBOMTH JAETANBHEIN CTATHCTHYECKHH aHalM3 C yYeTOM Teorpapuieckoro pacrpeneicHud,
BHJIOBOH IPMHALNEKHOCTH HH(HIMPOBAHHBIX KHBOTHBIX, & TAKXKE NPUPOIHBIX H CONHANBHBIX
YCIIOBHH PETHOHOB.

HoBu3Ha MCCIEOOBAHUS TAKXKE 3aKJIF0YacTCs B IPHUMEHEHWH COBPEMEHHBIX MCTOLOB
[eOCTATHCTHUECKOr0 AHANH3A M MOJIENHPOBAHHMS SIH300THYECKHX MpOLECccoB. Brepsbie B
KasaxcTane OBUIM [PMMEHEHBl METOABI NMPOCTPAHCTBEHHOTO AaHauK3a C HCNOJB30BAHHEM
nporpamMmHoro obecrnedenus ArcGIS Pro ana seuiBneHus 3aKOHOMEPHOCTeH pacnpOCTpaHeHHA
OeleHcTBa, BKITIOYAs:

- A3ydeHUe IPOCTPAHCTBEHHO-BPEMEHHON THHAMHKH BCIIBIICK 3aboneBaHHus;

. a@anM3 BIMAHUS [IPHPONHO-KIMMATHYECKMX yCNOBHH (Temmeparypa, OCalKH,
PACTHTENHHOCTh, YKJIOH penbeda); '

_ aHaTH3 BIMSHHS COLMAIBHO-3KOHOMHYECKMX (haKTOpoB (TIOTHOCTb HACENEHHS,
pa3BUTHE HH(PacTPyKTypPEL);

- 30HEpOBAHHE TEPPUTOPHH! 110 YPOBHIO PHCKA PACTIPOCTPAHCHHA GemeHcTRa;

- olieHKa 3 (peKTHBHOCTH BETEPHHAPHBIX MEPOIPHATHH B pa3IMYHBIX PECHOHAX.

Pe3y/bTaThl HCCNENOBAHMA OCHOBAHDBI HA AHAJH3C 3HAUMTEJIGHOIO MAcCHBA IJAHHBIX H
NPUMEHEHHH COBPEMEHHBIX CTATHCTHHICCKUX METOZIOB ¥ METONOB [IPOCTPaHCTBEHHOIO aHaNu3a.
Vcronp30BaHie NPOrPaMMHOT0 00eCTIeHeHHS ArcGIS Pro ¥ mpOCTpaHCTBEHHO TpPHUBA3aHHOH
Ga3pl JAHHBIX [O3BOJMHJIO aBTOPY MPOBECTH MHOTOMEPHBIH aHalnH3 paclHpOCTpaHeHHs BHpYCa
GelIeHCTBA, BbIABMTH IMH300TONOTMHECKHC 3aKOHOMEPHOCTH ¥ OIpPENENUTh NPEIHKTOPBI
3aboneBaHu.

PeaymbTaThl MUCCEPTALHOHHOTO HCCeIOBAHHS MTOATBEPXKACHBI MyOIHKAIMAME B BEIYIHX
HayyHBIX XypHaiax, BKIo4das Ky pHANB], HHIEKCHPYEMBIC B Scopus. ABTOpoM omyOmiKoBaHo 14
Hay4HbIX paboT, TPY M3 KOTOPBIX - B MEMNCIYHAPOIHBIX XKYPHAaX, WHAEKCHPYeMbIX B SCOpUS,
CEMb - B XKypHaJax, PEKOMEH10BAHHBIX KomuTeToM Mo o0ecneyeHHIo KaiecTsa B ccpepre HayKH{ H
BbicIIero obpasoBanHs MHHHCTEPCTBA HAYKH W BBICLIETO (36pa303aﬂm Pecny6nuxu Kasaxcran,
M YeTbipe B MaTepuanax MeNKAyHapOaAHBIX xoHdepeHuuii. DTO CBUAETENBCTBYEST O HAyTHOM
BKJIaJIe M npu3HaHMK paGoTh! aBTOpa B 061aCcTH 3MU300TOIOTHH U BETCPHHAPHH.

MMeuats: JlokTop BeTepiHapHsiy Hayk Taeyw S1kyGOBCKHI
BETEPHHAPHbIH BPAY

05-092 Jlomanks, yn. Konowras, 17

Ten.: 0-602-313-361, Ne 07868



[paKkTHIECKas 3HAYMMOCTL  AMcceprammy  spy
c3yIbTaThl MOTYT OBITE MCMIONB30BAKE] MpH pa3pabo
Kasaxcrane. B UacTHOCTH, cocramnennas Gasq naH
npeAOCTABIAIOT  BETEPHHAPHBIM  OpraHam mmerp
nporpamM IPOQHIAKTHKH H BAKUMHALME B perionax c BLICOKHM YPOBHEM DHCKA.

JlaHHas OMCCEPTAUUA NPENCTABNseT cobol 3aBEPIIEHHOE M CAMOCTOATENBHOE HayyHOE
HCCNCAOBARHC, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeGOBAHMSM, IIPeABABIAEMBIM K HOKTOPCKHM
paGoTaM. ABTOp MPONEMOHCTPHDOBAN BBICOKHH YPOBEHb TeOPETHUECKHX 3HAHHH, BIANCHHE
COBPEMEHHBIMH METOJAMH SMH300TONOrHYECKOTO aHaNH3a, a TAKKE CIOCOOHOCT 060GLIATH
HayuHbIE PE3yNBTaThL

Tlory4eHHbIE PE3YNETATEl HMEIOT KaK TEOPETHYECKOe, TaK ¥ MPAKTHYECKOE 3HAUeHHE, a
[PEIOXKEHHBIC METOIBl MOTYT OBITh HCHONB3OBAHEI B 3MH300TOIOTHYECKOH NPAKTHKE H
BETEPHHAPHOM TlIaHHpoBaHMU. HccnemoBakue BIMONHEHO Ha BBHICOKOM HAy4HOM YDOBHE H
COOTBETCTBYET KPMTEPHAM, NPENbABIAEMBIM K MPHUCY)NKAEHHIO CTENEHH HoKTopa (rnocoduu
(PhD).

Ha oCHOBaHHM BBIIIEM3NOKEHHOTO CUMTAIO, YTO AMCCEpTAUHOHHas pabora «BiusaHue
NPUPOAHO-KIMMATHYECKHX H  COLHANBHO-9KOHOMHYECKHX (AKTOpOB HA 3IMH300THHECKHH
nporecc OEIEHCTBa» COOTBETCTBYET TPeOOBAHHAM H MOXET ObITh PEKOMEHIOBAHA K 3alIMTE Ha
COMCKaHHE CTENEHH foKTopa Qpunocopuu (PhD) no cnennansHocTd 6D120200 «BereprHapHas
CAHUTAPHUSI.

ACTCA  CYWIECTBEHHOH, IOCKONBKY €8
TKE CTpaterHéi 60peObl ¢ GelieHCTBOM B
HbIX H pe3ynbTaTel 30HUPOBAaHHA PHCKOB
YMEHTBl it pa3paboTkd 3¢deKTHBHBIX

Taneym SIKky6oBcKHii, JOKTOp BeTepHHAPHOH MeaHUHHbI, PhD

Mpurnaménnblii npodeccop, NpernogaBareb
BapiaBckoro yHnBepcHTeTa ecTecTBeHHbIX Hayk SGGW, Iloabma

Meyars: lokTop BeTepHHapHsIx Hayk Taneyw SIky6osckufi
BETEPUHAPHBII1 BPAY

05-092 Jlomanky, yn. Koanouras, 17

Ten.: 0-602-313-561, Ne 07868
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