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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

| 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 3D 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 well 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, | 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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OT 3apy6eMHOro HayuHOro KOHCYNbTaHTa Ha AncCepTaumnoHHylo paboty
Awnymnosa [.E. no Teme: «MccneposaHue reonoro-ruaponoruiecKmx
MEexXaHU3MOB HOPMMPOBAHNA MECTOPOMACHMIA B BuAE PONN-GPOHTOBY,
NPeACTaBNEHHOI Ha COUCKAaHWe CTeneHmn AoKTopa punocodum (PhD) no
cneunanbHoOCTH «MexaHuka»

Al 3Hal0 Avxynosa [laHnapa c 2015 roaa, Koraa OM NPOX0AMN CTaMUPOBKY B YHUBEpCUTETe
NotapuHrun (Université de Lorraine) no 3D reonoruyeckomy MOAE/NIMPOBAHUIO YPaAHOBBIX
MEeCTOPOMAEHWUI NOA PYKOBOACTBOM MOEro Konneru Xaw-¥aka Poiie. B 2017 rogy 8 pamkax
ANMTENLHOW CTAXMPOBKW B yHUBepcuteTe JflotapuHrum ero pabota 6bina AONOKEeHa Ha
KoHdepeHuum Ring Meeting.

Pabora [laHnapa coctouT W3 gByx vacteil. B nepeoii YacTu paspaboTaHa KoNMYeCTBEHHaSR
MOAENb MEXaHU3MOB (YOPMMPOBAHWUA PONNPPOHTOBLIX YPAHOBLIX MECTOPOMAEHWNH, 1
HanpaeneHa Ha 4MCNeHHoe BOCNpou3BeaeHUe NabopaTOPHbLIX 3IKCMEPUMEHTOB C MOMOLLbIO
MOAENWPOBaHUA MacconepeHoca MMHEPano CoAEPKaLLMX PAacTBOPOB B NPOHMLAEMON cpeae.
Mony4yeHHan MoOAEeNb NO3BONAET BbLIABUTL (AKTOPbI, BAMAKLME HA FEOMETPMIO yPaHOBBbIX
OTNOMEHWH, a TaKKe ONpefenaTb KAKYEBbIe MEXaHW3Mbl, BAMAIOWME HA IBOMIOUMIO CaMOr0
¢poHTa. Ha ocHOBe NpeaNoKEHHON METOAUKN CHOPMUPOBaHBI CUHTETUYECKUE rE0NOMMYECKUEe
MOAE/M NNACTOBO-UHOUNBTPALMOHHBIX YPAHOBbBIX MECTOPOXAEHMUIA.

Bo BTOpOi 4actu paboTbi NpepnaraeTcs HOBLIM reOCTAaTUCTUHECKUIA METOZ, ANA MOCTPOEHUA
reONOTMYECKMX MOAENer NOBbLIWEHHOW TOYHOCTM MO CPABHEHWI0 C  TPAAMLMOHHBIMM
anroputmamu. MoebIWEHHAA TOYHOCTb AOCTUrAETCA NYTEM YYeTa reoNoro-rapoauHaMUYecKoro
xapakrepa ¢OpMUPOBAHMA MECTOPOXAEHUI NNACTOBOrO OKMCAeHWA. OAHO U3 Npeanaraembix
YAY4WeHni npeanonaraeT BKAOYEHWE TaK Ha3biBaeMOro BpemeHn noneta (TOF) yactuy, Bogpl
BAONb IMHMM TOKa NAACTOBLIX BOA NPKU pacyeTe Bapuorpamm. [aHHbIl NoAxXoA NO3BONSET He
TONbKO Ka4eCTBeHHO YNYYWMWTb reo/0rM4ecKoe MOAENUPOBaHUE, HO W MOBLICUTbL TOYHOCTb
noAcCYeTa 3anacos.

PesynbTatbl pabot AONOMEHbl HA NPOPUIBHBIX HAyYHbIX KOHdEpeHuMAx B ToM uucne Ring
Meetings (University of Lorraine) u URAM (MATAT3), u ony6aMKOBaHbI B BbICOKOPEWTUHIOBbIX
KYPHanax, YTo NOATBEPKAAET BbICOKUI YPOBEHb NPOBEAEHHbIX HaYuHbIX MCCNEA0BaHNHA.

B cBA3n C uyem, cuuTalo, 4TO AuccepTaumoHHas pabora Ha TeMy «WccnepoBaHWe reonoro-
rMAPOreoNorMYeckuX MexaHu3moB GOPMUPOBAHMA MECTOPOKAEHWI B BMAE PONN-PPOHTOBY
COOTBETCTBYET BCem TpeboBaHnAM, a AiKyN0B [laHMap 3aCNy)KUBAET aKaAeMUYECKOW CTENEHU
Aoktopa ¢punocodum (PhD) no cneumnansHocTH «MexaHuKay.
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