REVIEW OF SCIENTIFIC SUPERVISOR
on FARKHUTDINOV Anvar M., the applicant ofthe degree of Candidate
ofgeological-mineralogical sciences, who prepared thesis titled
“Geothermal waters of the Khankala deposit: formation, use, forecasts”

on the specialty 25.00.07 - Hydrogeology (Earth Sciences)

Farkhutdinov Anvar graduated from the Bashkir State University
(BSU), specialty “Geology”, in 2012 and entered the graduate school of the
BSU in the same year. The same year the Agreement forjoint supervision of a
doctoral thesis was signed by Mines ParisTech (FRANCE) and the
Federal State Budgetary Educational Institution of Higher Education
“Bashkir State University” (RUSSIA). And in October 2012 he was
enrolled in the graduate school o f Mines ParisTech. In 2012 he got the
scholarship ofthe French Government forjoint supervision thesis writing.

Research work of A. Farkhutdinov is carried out on a subject which is very
relevant: the use of geothermal waters as an alternative energy source. This work is
the first try to apply modem approaches for the Khankala geothermal waters
deposit of Russia.

The study is based on the results of the application of a geostatistical
approach for the depth of the productive layer, the temperature measurements
within the area of study and a numerical modeling approach for prediction of the
Khankala deposit exploitation using reinjection of cooled water. The author
performed a statistical analysis of the data, numerical modeling, built maps and
developed recommendations on the Khankala geothermal waters deposit
exploitation.

As a result o f the work carried out in MPT, we published a major scientific
article in “Geothermics”, indexed by Web of Science (IF= 2.9). In addition, the
main results were published in 19 articles and conference proceedings (mostly in
Russian), 8 of them in the journals from the list recommended by the Higher

Attestation Commission of Russian Federation.



During scientific research, A. Farkhutdinov showed himself as a hard-
working person, who constantly seeks for new knowledge to improve his academic
qualifications.

Based on the foregoing, | believe that the present dissertation work meets
the requirements for the thesis and that FARKHUTDINOV Anvar M. deserves the
degree of Candidate of Geological-mineralogical Sciences (specialty 25.00.07 -

Hydrogeology (Earth Sciences)) in Russia and the degree of Doctor in France.
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OT3blB HAYYHOIO PYKOBOOWNTEJ/IA HA PABOTY
AHBAPA MAHCYPOBUWYA PAPXYTANHOBA,
couckaTensa cTeneHu KaHgupaTa
reonoro-MmHepanorMyecknx Hayk, npeacTaBmMBLUEro guccepTauuto Ha TeMy “"TepmanbHble
nof3eMHble BOAbl XaHKaNbCKOr0 MECTOPOXAEHUSA: (hOpMUPOBaHNE, UCNOb30BaHWE, MPOrHO3bI"
no cneyunansHocTtn 25.00.07 - Fmgporeonorus (Ceonornyeckne GUCLUNINUHBI)

®apxyTAnHOB AHBap OKOHYMA BallKUpCKWil rocyfapcTBeHHbIn yHuBepcuteT (BIY) no
cneuunansHoct "Teonormna™ B 2012 r. n B TOM Xe rogy nocTtynun B acnupaHtypy BI'yY. B Tom xe
rofly Mexxay BbiCLIEi TOPHOI LWKO/ON MapMmxCcKoro MHCTUTYTa Hayku U TexHuku (MapuTtex) / Mines
ParisTech (®PPAHLNA) n PefepanbHbiM rOCYAApCTBEHHLIM OHOMKETHbIM 06pa3oBaTe/lbHbIM
YUpeXxaeHnem BbICLLEr0 00pa3oBaHmMs «ballKUPCKuiA rocyapcTBeHHbIV YHUBepcuTeT» (POCCUA)
6bino0  nognucaHo CornaweHve O COBMECTHOM Hay4yHOM pPYKOBOACTBE MpU  HanucaHum
KaHomgaTckux aucceptaumiti. U B okTa6pe 2012 r. AHBap PapXyTAuMHOB Obii 3aynCieH B
acnupaHTypy Beoiclieli ropHoit wkonbl Mapwx (Maputex) // Mines ParisTech. B 2012 r. oH nonyuun
cTuneHauio MpasuTenbcTea PpaHUMM 3a HaNUcaHUe KaHAMAATCKON AuccepTauny nog COBMECTHbLIM
PYKOBOZCTBOM.

WccnepoBatenbckasi pabota A. dapxyTAMHOBa BeAeTCA MO OYeHb aKTyallbHOW TeMme:
MCMOo/b30BaHME TepMa/ibHbIX MOA3EMHbIX BOL B KayeCTBe aNbTepPHAaTMBHOIO WUCTOYHUKA SHEpPruu.
[daHHas paboTa - 3TO nepBas MOMNbITKA MPUMEHUTL COBPEMEHHble MOAXOAbl B pa3paboTke
XaHKanbCKOro MeCcTOpOXAeHUa TepMasibHbIX NOA3eMHbIX BoA, Poccus.

WccnefoBaHme OCHOBAHO Ha pe3ynbTatax NPUMEHEHUs reocTaTMyecKoro noaxofa npu
M3MepeHUN rNyOuHbI NPOLYKTMBHOIO CNOf, 3amepax TeMnepatyp B M3y4yaemoill 30He U MeTofe
4MC/OBOr0 MOAENNPOBAHUA NS MPOrHO3MPOBaHWUSA BO3MOXHOCTEN pa3paboTKM XaHKalbCKOro
MeCTOPOXJEHNA C UCMONb30BaHMEM MeToZa 06paTHOM 3aKauyKu OXNaXKAeHHOW BOAbl. ABTOP NPOBer
CTaTUCTUYECKUA aHanu3 [AaHHbIX, YMC/I0BOE MOJE/NMpOBaHMe, COCTaBU/ KapTbl M NOArOTOBU/I
pekomeHzaLummn no paspaboTke XaHKaNbCKOro MeCTOPOXAEHUS TepMa/ibHbIX NOL3EMHbIX BOL.

B pe3synbTate paboTbl, BbIMNOJAHEHHOW MpPU MOMOLM MHOr030HAOBOro npubopa, Mbl
ony61MKoBanu 60/bLUYI0 Hay4YHYIO CTaTbiO B pasgene "reoTepMumka” MexayHapogHol 6a3bl AaHHbIX
Hay4Horo uutuposaHus Web of Science / «CeTb Hayku» (IF (umnakT-hakTop) = 2.9). Kpome Toro,
OCHOBHble pe3ynbTaTbl UCCNeA0BaHUSA OMybMKoBaHbl B 19 cTaTbaX M MaTepuanax KOH(epeHumi
(rnaBHbIM 06pa3om, Ha pPYCCKOM f3blke), 8 Mn3 KOTOPbIX - 3TO >KYpHanbl W3 MNepeyHs

PEKOMEH/0BaHHbIX BbiCLLei aTTecTaunoHHOW Komunccmen Poccuiickoin depepaymn.



3a Bpems NpoBefeHNs Hay4yHOro uccnefosaHnsa A. @apxyTANHOB NPOABUA Ce6A Kak
TPYLOMOOMBBIA YUeHbIil, NOCTOSAHHO CTPEMALLUIACH K HOBbIM 3HAHWAM U MOBbILLIEHNIO YPOBHS
CBOeli akaemMmnyecKom noLroToBKY.

Ha oCHOBaHMM BbILLEN3NOXEHHOTO, S YBEPEH, YTO HACTOALLAA AMCCepTaLmMa COOTBETCTBYET
TpeboBaHMAM, MPeLbABIAEMbIM K HayYHbIM paboTam, 1 4To AHBap M. ®apXyTAMHOB 3aC/y>XM1BaeT
CTENeHN KaHauaarta reonoro-MMHepanornyecknx Hayk (cneumansHoctb 25.00.07 -I'vagporeonorus

(Ceonornyeckne AUCUMNANHLI) B POCCUM 1 AOKTOPCKOI CTeneHn Bo dpaHuun.

[okTop thunocouun, npotheccop-nccnenosartesb
pynnbl TMAPONOrNYECKUX CUCTEM U pe3epByapoB,

OTfeneHve reoHayk, Moanuck
BbicLuein ropHoi wkonbl Mapmxka
(MapuTtex) / Mines ParisTech Matpuk Fobne

Appec: ®paHuusa, 77305 ®oHTeHONO, yn. CeHT-OHope, 4. 35,
Ten.: +33-016469-4749, e-mail: patrick.goblet@mines-paristech.fr
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Moanwuck I. MTobne ygoctoBepeHa

[lokTopom thmnocoun, pyKoBoaMTeNIeM OTAEeNEHUS TeOHayK Moanucb
BbicLein ropHoli wkonbl Mapvka
(MapuTex) / / Mines ParisTech Xeon CENIJTAMIK

Bbicwasn ropHas wkona Mapwmxka (Mapwutex)/

Bbicwei ropHoi WwKonoi MapuKCKoro MHCTUTYTa Haykn 1 TexHukn (Maputex) / Mines ParisTech
LleHTp reoHayk

PpaHuunsa, 77305 POHTEHB/IO, yn. CeHT-OHope, 4. 35,

Ten. (33) 164 69 47 02 - dhakc (33) 164 69 47 03

MepeBOA C aHIIMIACKOTO A3blKa Ha PYCCKMiA A3bIK BbINOMHWA nepeBogunK KypbaHranmesa
MagavHa MapaToBHa
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Mopog Ya Pecnybnnkn bawkopTocTaH.
TpuHagLaToe aBrycra Age TbiCAUM LLIECTHAALATOrO roja.

A, XapynnuHa [anns Pyponb(oBHa, BPeMEHHO WCMOMHAKOWMNIA 0643aHHOCTM HOTapuyca
HOTapuaiibHOro OKpyra ropof Yda Pecny6nukn bawkoptoctaH XasiMKoBoOi  PasuHbI
XanunosHbl, CBUAETENLCTBYIO NOA/IMHHOCTb noanucu, clienaHHow nepeBoAYMKOM
Kyp6aHranvesoi MaguHoii MapaToBHOM B MOEM NPUCYTCTBUW. JIMUHOCTb €ro yCTaHOB/IEHaA.

3aperncTpmposaHo B peectpe 3a Ne bl]- &BbH!
B3bickaHo rocnownuHbl (no Tapudy) 100 py6. + 250 py6. TexH. 1 npas. c6.

I.P.XalipynnuHa
JinyeHsma 03 Ne 000382, BbigaHa YnpaBneHnem
MwuHuncTepcTBa KOcTuunm Poccuiickoii degepaymmn
no Pecnybnuke bawkopTtoctaH 12.05.2014 ropa.






