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from a foreign scientific consultant for the dissertation work of Aizhulov D.E. 
on topic: "Study of geological and hydrological mechanisms of deposit 

formation in the form of roll fronts", submitted for the degree of Doctor of 
Philosophy (PhD) in the specialty of Mechanics 

I know Aizhulov Daniar since 2015, when he completed an internship at the University of Lorrain (Université 
de Lorraine), under the supervision of my colleague Jean-Jacques Royer, focusing on 30 geological modeling 
of uranium deposits. In 2017, during an extended internship at our university, Daniar's research findings were 
presented at the Ring Meeting conference. 
The manuscript of Daniar's research comprises two sections. In the first section, a quantitative model of the 
mechanisms governing the formation of roll-front uranium deposits was developed. This model aims to 
replicate laboratory experiments through numerical simulation, focusing on the reactive transport of mineral 
rich solutions within permeable medium. The resulting model enables the identification of factors influencing 
the geometry and composition of uranium deposits, as wel as the key mechanisms driving the evolution of 
the front itself. Utilizing the proposed methodology, synthetic geological models of reservoir-infiltration type 
deposits were generated. 
In the second section of his research, Daniar proposed a new geostatistical method for enhancing the 
accuracy of geological models, as compared to traditional algorithms. Increased accuracy is achieved by taking 
into account the of geological and hydrodynamic nature of the formation of infiltration type deposits. One 
notable enhancement involves integrating the concept of time of flight (TOF) of water particles along 
streamlines of groundwater flow when calculating variograms. This approach not only enhances the 
qualitative aspects of geological modeling but also augments the precision of reserve estimations. 
The results of the work were reported at specialized scientific conferences, incluindng Ring Meetings 
(University of Lorrain) and URAM (IAEA), and published in highly rated journals, which confirms the good 
scientific level of conducted research. 

In light of the aforementioned results, I believe the dissertation work of Aizhulov Daniar, title "The study of 
geological and hydrological processes of roll-front type deposits genesis" meets all necessary requirements, 
and he deserves an academic degree of Doctor of Philosophy (PhD) in the specialty of "Mechanics". 
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Lemta 

LEMTA 

oT 3apybexHoro HayuHoro KoHCyNbTaHTa Ha AuccepraunoHHyio pabory 
AüyxnoBa A.E. no TeMe: «MccnenoBaHMe reonoro-fuAponorvecKnX 

MexaHM3MOB QopMHpoBaHMA MecTOpoKAeHnÄ B BHAe ponn-poHTOB», 
npegcrasneHHO Ha coMCKaHMe cTeneHn AOKTopa unocoun (PhD) no 

cnewanbHOCTM «MexaHMKa» 

OT3bIB 

A 3Haro AMxynoBa AaHnapa c 2015 roga, KOrAa OH npoxognn CTanpoBKy B yHMBepcTeTe 
NorapHrMM (Université de Lorraine) no 3D reonorvyeCKOMY MOAenmpoBaHnIO YpaHoBbIX 
MecTopOMAeHMM nOA pyKoBOACTBOM MOero Konnern Mau-Maka Poae. 2017 roAy B paMK•X 
ANMTeNbHOH craknpOBKM B yHMBepcuTeTe norapuHrun ero pabora 6bina AonoxeHa Ha 

KOHQepeHunn Ring Meeting. 

Pabora MaHMapa cocTOnT M3 ABYX vacreH. B nepsom yacTH paspa6oraHa KONMMeCTBeHHaA 
MOAenb MexaHMIMOB opMupoBaHMA ponngpoHTOBbIX ypaHoBbIX MecropoxAeHMÄ, M 
HanpasneHa Ha uncneHHOe 80cnpon3BeAeHne naboparopHbIx 9KCnepuMeHTOB C noMOubro 
MO�enMpOBaHMA MacconepeHoca MMHepano cogepxanx pacrBopoB B npoOHMyaeMOm cpege. 
lonyeHHaR MOAeNb no3BonaeT BbIABMTb QaKTopbi, BAMANOLMe Ha reomerpuo ypaHosb1x 
oTNOKeHMM, a Takxe onpegenaTb KAIO4eBbIle MexaHM3Mbl, BAMANOune Ha TBonHOMKO caMoro 
opOHTa. Ha oCHOBe npegnoxeHHOH MeroAMKM COopMMposaHbi CMHTeTHYeCKMe reonorwuecKne 
MOAenM nnacToBO-MH¢unbTpanOHHBIX YpaHoBbIX MeCTOpox�eHnÄ. 

Bo eTopoM yacTH paboTbl npennaraerCA HOBbIÄ reocraTMCTH4eCKMÄ MeTOA ANa nocrpoeHna 
reonorw4eCKMX MOgeneH noBbIweHHOM TOYHOCTM no cpaBHeHMI0 C TpagmuMOHHbIMM 
anropTMaMM. loBbIIeHHaA TOYHOCTb A0CTMraeTCA nyTeM yyera reonoro-rMapoaMHaMM4eCKoro 
xapakTepa opmupoBaHMA MecTopO%AeHn� nnacTOBOro OKMCAneHMA. OAHO M3 npennaraembIX 
ynyyueHn� npeAnonaraeT BKAHO4eHMe Tak Ha3bIBaeMoro BpemeHM nonera (TOF) 4acTMs BOAbI 

BAONb nMHMÝ TOKa nnacToBbIX BOA npu pacyere BapnorpamM. AaHHBIH nogxog no3BoNAeT He 
TONbKO KayecTBeHHO ynywMTb reonorwyecKoe MogenntoaHMe, Ho M noBbICMTb TOYHOCTb 
nogceTa 3anacOB. 

PesynbraTbl pabor AonOMeHbI Ha npoouNbHbIX HayHbIX KOHQepeHunax B TOM YMCne Ring 
Meetings (University of Lorraine) n URAM (MATAT•), M ony6nuKoBaHbI B BbICOKOpemTMHTOBbIX 
WYpHanax, YTO NOATBepKAaeT BbICOKMM ypoBeHb npoBeAeHHbIX Hay4HbIX MCcnenoBaHMM. 

B CBA34C 4eM, cHMTaO, YTO AMCcepTauuOHHaA pabora Ha TeMy «MccnegoBaHMe reonoro 
rMAporeonoruyecKMX MexaHM3MOB ¢opMupoBaHMA MecTopoKAeHMÄ B BnAe ponn-opOHTOB» 
CoOTBeTCTByeT BCeM TpeboBaHMAM, a AMxynOB AaHnap 3acnyxMBaeT akagemnueCKOM CTeneHM 
AOKTOpa unocoun (PhD) no cnewanbHOCTM «MexaHMKa». 
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