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Ilpe4ce4are;rs: Paroe B.T. - roKTop rexHr4qecKrrx HayK, npoQeccop, :ane4yrorqvfi
raQe4pofi <feo$usrarca u ceftcnoJrofr4r).

Cenpe'napr: Hrr,canosa A.C. - I4HlKeHep ra$e4prr <feo$zsrzxa n ceficuoJrofr4r).
flpucy'rcrBorlaJrrr:
Om rcarfuedpur <f,eoQusuKa u ceilcuono;:un>; Vlcrexosa C.A, - npo(pecc op, Llcaena n.n\. -

npo$eccop; Ynaupona f.K. - npoQeccop, lllapanaros A. - accou. npo$eccop, Toru3on K.C. -
npo$eccop, Teunpxairosa P.f. - accoq. npoQeccop, Vlcarastueea A.It. - accoq. npo@eccop,
A:ruax6ap M.lv{. - accoq npo{eccop, Ocip6en H,O. - crapruuft npenoAaBarem, A6receHoBa
3.11. - crapurufi flpenoAaBarem, 'Iorur6aeya [. - crapruafi rpenoraBarell, CurrlKaHoBa A. O. -
crllpuruft npenoAaBa:rers, lUepirosa H. O. - crapurvfi npelo4aBareJrb, {octnr6er<osa X. E. -
crilpllrufi [perroAaBarerrb, Eay4arylona f. T. rperroAaBareJrb, Cayprrrcor X,
rperroAaBareJrr;, Mysannapona A.E. npeloAaBarenb, Typuer<oe E.y. - 3aB. Ila6.,
Xrlqrurpxauosa A. - r.rHxeHep, Ay6arupoea X, - rrHxeHep.

fIOBEC'IKA NH.f :

O6cyrxgeuze AlrcceprallzoHuofi pa6oru Ha colrcKaHr4e yueHofi c'rerreHu AoKTopa
Qu:rocoQuu (I'hD) no ,c6pa:oearemHofi nporpaMMe (8D07104 - <He$rera3oBa.f, rr py1tar
reoQrzsuxo Ca4yona Aruurepa Eepnrrxauonuva Ha reMy <Texuo:rorus co31aHzfl. t4

I4CtIOJIb3OBAHI4,I, UCKyCCT.BeHHO|O T4HTeJIJTeKTa npH pellleHrru feonpofHo3HbIX 3aAaq)).

[zccepraql4oHHafl pa6ola BbrrroJrHeHa Ha xa(pe4pe <feo(pusur<a n ceficnro:rorvq)
Ka:axcrcoro HaIIrIoHaJIbr{oro r4cc)JreAoBareJrbcKoro rexHr4secKoro yHr,rBepcrrrera r,rMeHrr K. 11.

Carnaesa.
Hay.rHrre KoHcyJrbraHTbr:
- Lllapauaron A., KaHAIrAar reorrofo-Mr4HepanofuqecKlrx HayK, accoqr4r{poeaHurrfi

npo$eccop raSe4pu feoSn:uxa v ceficuororras Kagaxcroro HarlzoHanbHoro
KI C.]JICAOBATEJIE,CKOIO TEX.HIII{ECKO IC YHI{B EP ALIT' ET A II M EH II K. 14. C ATNAEN A ;

- flpuesNes V1.\4., AoKrop rexHr4qecKr.rx HayK, npoQeccop ra$e4prr pa:nr:gounoft
recl$u:uxtz u l(oMrILIorepHbIX crrcreM, PfV nesru u ra3a rarrr. I,I.M. fy6xuHa, feuepallnrui
Ar4peKrop TOCI "Jla6oparopr4s flpuesNena".

Peqeu:renrrr:
- Vlca<:sa JhoAntura lxtaH4yficeHoBHa - AoKTop reonofo-Mr4Hepanofr4r{ecKr.rx HayK,

rlpll@eccop rcaQegpu <feo$u:rara A ceftcnonorrzs> Kagaxcr<oro Harrr4oHuurbHofo
14 coJreAo B arenb cKo ro rex Hrzqe cKo ro yHr4Bep cr4'r er a vMeHu K. Z. C arn aee a ;

- Mapar Hyprac PhD, accoq. npo$eccop naQe4prr MareMarr4rrecKoro Lr

KotvtrlblorepHolo MoAe,rII4poBaHrrr Mex4yHapoAHofo yHrrBepctrrera rzuQopuaqr4oHHbx
re>gonoruft.
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HEKOMMEP qE(lKoE AItl ll4oHEPHoE oEIllECTBo (KA3AXCK vrn HAuuoHAnbHbIrZ
I4cc'llEAoBATlnJIbcKLln rrxHnqE CKI4i4 yFI 14BEpcr.{TE'f t4MEHh K. h. cAt-ftAEBlr)

l ' IlpegceAareJlb co6patru.r o3HaKoMr4n rrpr4cyrcrByroilrr4x c noBecrKo fi iln1^. AaraMu
yrBepxAeHl'It reMbl AI'IcCepraIIIrOHHOfO r4ccJreAoBaHLrfl. u HayqHbrx KoHcynbraFrroB, a
TAPKC NPEAOCTIiBJ]CHHbIM COI4 CKATEJIE M TAKETOM NO KVMEHTOB :

2. fiu;"ccepr€rrlr4oHHafl pa6ora
3. Osrmrr HayrrHoro pyr(oBollnr etx z zapy6ex(Hofo HayrrHofo KoHcynbraHra
4. Orsrreu .BHetrrHero u BHyrpeHHero peueH3errroB
5. llpororcolrt o6cyxrelus, Arrccep'r€ruzouHoii pa6orsr Ca4yona A. 8., B roM qr4cJre Ha

Clonere MoJroAbrx yqeut;rx I4luIIf ilrrMeHz K. Typr,rcosa.
6. Cnncox rpyr(oB, ony6lzronaHHbrx rro reMe 4zcceprar\uL:

IIo reue Ar.i(lceprar_llzoHHo fi pa6 or;r ony6lz xonaHo :

- I (cTaTbr B Me)KIyr{apoAHoM xypHaJre, BXoAruIeM B
lporleHTrzJrev -78, Ql, rz 1 crarr,.f, c rrporleHTuleu 4.3. e3.

6asy AaHHbrx Scopus, c

- 4 a'rarbu ouy6lnronaHbr ll xypHilrrax peKoMeHAoBaHHbre KOKCHBO MHBO pK;
- 3 r,oxlaAer ony6rzroBaH.6r B Marepr.a,rax Mex(Ayuapo4Hofi r<ourfepeuquz.
3arert cJIoBO 6rr"uo npeAocraBneHo Caayosy A. E. Cornaur6 p.r'rrur.nt.y, BpeM,

orBeAeHHoe r{a AoKnaA, He Ao.llxHo rrpeBbrcarr 25 naugyr.

2. CJIVIIIAJIIT{: Ca4yoa A., roroprrii r,r3Jro)r(r4rr coAepxaHr4e H pe3virbr.arr,l
Ar.rcceprarlrzoltHbrx 14 c cJleAoBaHuit s $ o pu e rrpe3eH raqa lr.

&tHr;r oTBeTbr:

Boupoc: Zcrexoea C.A.: t{ro o3Har{aer "MlrHepalt-lrH4zKarop" B reororvqecKoM gMbrcJre r.r
n()rreMy Brr racuonr3),erel pe4xze/auoMar'rbHbre MrrHepaJrbr rax rpzrepzu?

oreerl Ca4yon A.: lloa MaHeparoM-rrnllr4KaropoM rror{r4Maercrr rvrr4qepan (uttw
ycroftvznar 4rccollllalll4j{ MLrHepaJIoe), npacylcrBrze Ko'ropofo cra.racraqe cKu H r.er(,.aqecKy
cB.f,3aHo c orPeIeJIeHHr,MI{ dla:uro-xttMl4riecKl{Mr4 ycnoBLrrMti SoprrlapoeaHar cpeAbl (b,h-pH.
corleHocrb, aKlI4BHoc'rb cp-rllon4oe, TeMrleparypa, AaBJreHue, crerreHb MeracoMarosa u r.l.). B uoefi
pa6ore aKII€HT' cAenan rla peAKHX 14 aHoMaJrbHr,x Mr4Hepalax, rroroMy .rro oHr4 qarqe flB1srorcfl
"nuarHocruqeoKr4Mlz MapKepaMlz" cnequ@aqecKlzx o6craHosox u [poqeccoB 14, cJleAoBareJrbHo,
nyque pa3len.flror lleHernrrecKl{e rtrrrr] cpe,L qeM pacnpocrpaHeHHr,re nopo4oo6pa3]rotqve
MilHepaJIbI. 3ro nogeoruter nepetiTl4 or "nepe'{Hf, MuuepaJroB" K Bocrpou:no4uuofr Turru3arJuv
cpeA ua ocHoBe Mr4Hepanofuqecxofi ro,ulr4cr4.

Bonpoc: Izlcl'exona C.A.: B pa6clre r\r{olo foB()pr4 l'or o ueorrpcAcJreHHocr,n. Kax uMeHgo
oHa BbIqITcJUIJIaCb rI IIacKoJIbI{O 3TI{ 3HaqeHr4t rrpr.reMJTeMbr AJtn feonofo-feofrzsrauecxor.i
r4HrepnpeTwluu?

Orner: Ca4yon r\.: HeorpeAeJreHHocrb paccr4arpuBaJraab xan o6ssare6uufi Kor\rrroHenT
reolporHo3a Ir oUeHlzBilJlacb pa3H.bIMIi cnoco6auu B :laBlzcr4Mocrrz or 3a1aqu. lnx perrzoualrnofi
MoAenI{ lepcn()KTaBlrocra no 3onory rz cepe6py HeonpeAeneHHocrb nporr{o3a Bbrpil(iuracb qepe3
pa:l6poc Bepoq'rHocrefi lr ancau6:re z{epeeres .Random Forest (c.nyrafiurui :rec). ro ..ru .r.p..
craHAaprHoe orKJIoHelllle ralu6poHauustx repol lrrocrei.r rro ancanrS.irro ulJy,rpa o6lacla
rlplzMeHI4Mocrl.I MoAeJIu - oro KoruqecrBeHHat Mepa "HacKorbxo cra6aleg rrpolHo3" npu
BapuarJLrv o6yvaroqefi nrr6opru u crpyKryprr AeperlE,eB. 'faxa-f, Kapra HeonpeAeneHHocrr4
I4H'rcpnperlzpyerct He K€tx reoJrofr4q, a KaK KaqecrBo u ycrofiuwBocrb nporHo3a, rro3TOMy oHa
Hy){(Ha AJUI puol(-opue nrllpoB aHHo f o nplrllflTvls. pe[reH zfi nprr BbrAenenzz targets.

Bonpoc: I4cretcosa C.A.: llo rperbeMy 3arqr4rraeMoMy ronoireHrrro - 3ro perr4onzurnnrrfi
lraonra6. Mox<eu Jwt MbI yrBep)KAarb, qro B repcrIeKTI4BHlx 3oHax "To.{HCr ecrb"
MI4 Flepanr43 a\ust?

Oreer: Ca4yon A.: He't, ria peflioFrarlbHoM ypoBHe HeJrb3r ylBepx4arb r{aJurque
MI4HepaJII43auIril KaK fallr 6es noATlleplKleHzr. PefzorraJrbHal{ Kapra rrepcnerflI4BHocrr4 - 3To
I4HOTp}MeHT nellBaqHofi pra:ne4rz LI paHx{IrpoBaHr4fl, Teppr4ropr4il no o>xupaeuoil nepo.a.l.Hoorr.r
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HEKOMMEPTIECKOE AKI{I4OfIEPHOE OEil]ECTBO (KA3AXCKU%I HAIJUIHAIbH;II4
I4ccnEAoBATE,[bcKI4tZ rExHzqecl<uityHl4BEpcI4TET HMEHI4 K.I4.cATrrAEBA)

yO[exa e nepxneft qacrvl paH]KkIpoBaHux (top-kYo targets) npr4 ycnoBvrvr, qro rzHTeptrperarlr4rr
Br'IrloJrHterct roJIbKo BIryrpI4 o6tacru [pilMeHLrMocrr4 MoAenz. Bue o6rracrn npr4MeHzMocrr4
npeAcKa3aHr4fl. He vHTeplrpernppTcfl,.{ro6rr vcKJlloqarb JloxHbre "rop.f,w4e 3oHbr" r43-3a rrJroxoro
iloKpbrTr4s r.{cxoAHbrMr,r IaHHbMr{,

Boupoc: I'Icrexoea C,A.: tlro o3Haqaer "reolporuo3" B Ha3BaH:zrl Atrccepra\un?
Orser: Caayo",A..: llor reolpofHo3oM rroHrMaerc.,r Boc[porr3BoArrMoe npof'o3LrpoBaHrre

rlpocrpaHcrBeHHoro paonpeAeneHr4r reoJrortrqecKr{x o6rerroe u csoficre (nepcner:rnBHocrb
pyAoHocHocrt4, rlpolllr(:fllBHble rrHTepBaJrbr ITo Kaporaxy, Tr4nbr MrzHepanor[qecKr4x cpe4) n
ycnoBl'If,x HeTIOJIHrD( AanHbrx I{ npocrpaHcrseHrrofi HeorrpeAerreHHocrr4. B gzccepraqzu r.moqeeofi
aKIIeHT CAeJraH Ha rOM, rrro feoflpofHo3 AOJTXeH BKJrlor{arb: KoppeKTH)&o nOCTaHOBKy 3aAar{u ilpLr
4eQzqure pa3MerKLI, [pocrpaHcrBeHHo He3aBr.rcr4M]To npoBepKy KarrecrBa r4 KoJrr,rqec,rBeHH]aro
on,eHKy [pvMeHl4Moc'fr4 I{ pLrcKa, qro6rr nporHcr3 6rrr zHrepnperr,rpyeMbrM r,r 3arrlt4qaeMbrM nepeA
npaxruxofi.

Bonpoc: I4caran.weea A.K.: Mero4o,ror-zqecrs4 TpH 3arqaqaeMbx roroxreHr4s BbrrJrrnflT
loxoxr4Ml4. B raxolr r{3 rlux 6ulz Haz6olt[rne cnoxHocru u nouelry?

Orser: Ca4yoe l\.: Haz6o:rblrlarr cJro){(Etocrb 6rua e rperbeM nonoxeHwr (peruoua,rrurrfi
M;ineral Prospectivity I'4apping - MIrHepaJIoro-roI4cKOBoe Kaprr{poBaHrre nepcneKTrrBHocru),
noroMy qro raM oAHoIlpeMeHHO rlprlcyrcrByror (1.) lpocrparrcrBeHHar aBToKoppem4ut, (2)
He[oJIHa.fl rz sec6a,rancapoBaHHa.q pa3MerKa, (3) pa3HopoAHocrb r4croqHr.rKoB u n4acrura6os
AalFIHbx, z (4) eucorcuii pucx JIolKHbrx "a*oMaJrtril" B rroxo noKpblTbx o6lacrrx. Iloerorr,ry
npamnocb BBoAI4rb tIBHoe ofpaHI4 r{eHIae o6racra npr4MeHr.iMocru (Area of Applicability - o6lac6
IIpl{MeHI'IMocru) u npocrpaHcrBe}IHo 6lorzponaHHy}o repeKpecrH}To rrpoBepKy, .rro6rr KarrecrBo
He 3 aBbrrrraJrocb r{3 -3 a "'rrpo crpaHc,rseHHoft yreyKr4,,.

Bonpoc: I4caranuesa A.K.: f4e npoxonr4r rpaHr4rla AoBepr4r K MoAenf,M r4cKyccrBeHHoro
r4H'reJrJreKTa B feolporHose? Kor4a rvroAenr{ "Mo)KHo Bepurb", a KorAa sem,gs?

Orser: Ca4yon r\.: fpanaqa AoBepr4Jr 3aAaercrr He "Bepofi", a ycronufl.,vrr4 BaJrutpHocrr{:
MoAenb I{HTeprlperupyercfl ToJIbKo '[aM, fAe (1) nrrlo:rHeHa npocrpaHcrBeHHo H$aBucuMaq
npllBepKa KaqecrBa, (2.) rrepomnocrb orKaJlz6ponaua r4 nolTBepx(4aercs. ua6.nro4aeuofi .taciroroft
yclexa, u (3) TorrKa orHoclzTct x o6:racrz ilpr4MeHrrMocrr4 MoAeJrI4 no Merpr4Ke cxoAcrBa c
o6;rrarorqraMlz Aar{HbIMz. Bse o6racra [pr4MeHr4Mocrr{ nporHo3 He r.rHTepnperr4pyercs. 3ro u earb
$oplvra,rvsoBaHHarI "tpanuqa 4onepu.t" AJUI feonpofHo3a,

Bonpoc: Paroe B T.: llo.{errty Brr nu6paru uMerrrro gro HanpaBJreHkre Azooeprarlur4 r.r qeM
oH() BarKHo AJUr feoJroluz z reo@u3uKra Kasaxqana?

Oreer: Calyon A.: florolty r{To n pea,rruofi .rrpaKTr4Ke feoJrofo-reo$uszuecxr4e perrrenz{
npl4Hl4Marorc{ npl4 4e(puqnre nocroBepHofi pasvelxz, Heo.qHopo,4Hocrr4 AaHHbx u Brrcorofi
HeonpeAenerlHocrlz. Kraocz.{ecKl4e noAxoAbr rracro Aaror JroKanbHo xopour4e pe3ynbrarbr, Ho r{x
Tp)/AHo [epeHocI4TL I] 3auuqarb KoJrr4r{ecrBeHHo. Mor qelr - npeAno}KnTb rexHoJrornro GeoAI,
rAei pe3ynbrarbl BocIIpot43BoAI4Mbr, BaJrLrALrpoBaHr,r npooTpaHcrBeHHo KoppeKTHo z cua6xenu
oq<lnrofi prlcKa kI rIpI{Me)HLIMocrI4. 3lo nanpxMyro rroBbrruaer o6ocHoBaHHocrb pamrcrzpoBalvfl
o6bexros Ant AaJlbHefiunax feonoropa3BeAorrHbx pa6or rr cHr4)r(aer przcK 3arpar ua oruz6owrre
mrgets.

Boupoc: l4caesa II..{.: Kaxze MzHepanofr4qeoKrze Kpurepnu Brr srrflsHrr,u_ [ns. [porHo3a
MeoropoxAeHrafi nole:]Hbtx acKonaeMbD( B qacrlz, cs{gaHFrofi c aHoMaJrbHbrMt4 Mr4Hep atatvrur?

Orser: Ca4yon A.: Kprarepr.iu c$opnrynupoBaHbr He KaK "o4[H MrzHepar", a KaK
ycroftvnnue accoquaIII4LI pe4xrzx/auoM€rJrbHbx MuHepaJroB, Koropbre o(ipaslror
BocnpoI43BoAI'IM)'Io Ml4HepanoruqecKlro noArrr4cb. [aree gra norrrr4cb afpernpyercr B KJracrepbr,
coorBercrB).Iotque AOMIZHlrpyroru4M feHerr.rqecKr4M oOcraHoexaM (uanpzrraep, oBarropr4ToBo-
qeJorrHble, MeraMopQo-ueracoltarl'IqecKlre, rvrarMarvqecKl4e c nocle4y'roqeft c1'uepreuuofr
leprepa6g*ofi). llpaxlra.recxr4fi cMbrcJr Kpr4Tepr4 eB B roM, rrro raKrze \olinvcu qacro cBrtaHbr c
3JIeMeHTaMLr-HHAtrKa'rc)paMI4 il aCCO\l/.aIII4.f,MH pyAHl;IX CI4CTeM, B TOM r{I,ICJIe 3KOHOMLIqeCKI4
3HaqI4Mbx MerzlrrJroB, rr nc)oroMy npr4rolHbr KaK rror{cKoBbre rrpr43Haxr4 s 6omruux 6agax IaHHbx.
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HEKOMMEPTiEC KOE AKI {IIOHEPHOE O BiqEC TB O ( KA3AXCK vrir HArJnoHAnbHbirZ
r4cc ITEA]BATEJIb cKLIit tBxwuq.EcKuh v HWBEq cvrET vrMEHvr K. r4. cATTTAEBA))

Bonpoc: Vlcaena II.[.: Orxy4a 6svm B3rrrbr raHHbre rerrJroBoro rroroKa n rroqeMy
rennosofi rroroK r,rcrr oJrb3oBaH KaK np e4lrrcrop ?

OrBer: Cagyon ,A..: B perzoHaJrbHoM rroJroxeHh?r no Berzxony Eacceftuy renlonoft rroroK
6bln es-f,r I'I3 orKpbITbD( leoJlofllqecKr4x r4cror{Hr4KoB rnr Hera4lt 14 conpeAenbHbrx reppfiropuft (n
nl)BeHTaIII4I4 oH yKa3aH KaK or4e:EnruZ c:rofi I.[eatFlow), u BKJrroqeH r(ax $nsuuecxu
OcMbIcJIeHHufi npe4r'lK1'op, rocKonLKy MHofIIe snHTepManrHbre 3oJroro-cepe6px""r. .r.r"ru,
crifl3aHbl c IIOBbIITIeHITLIM TeIIJIoBrIM pe>lCIlMoM u (jltuzxuwl{ K nOBepXHocTI4 I4cTorIHI4KaMI4
3HepD{I4, a reflJloBoti norox orpaxaer peruroHanbHbre repMuulbHbre aHoMaJruv u rpaAr4eHTbr,
Koropbre Mor)'T KoppeJll{poBarb o pyiloreHepr4pyrotqirMr{ npoqeccaMu. f1pu oroM Bax(Ho, qro caM
clofi renloBoro roroKa I4Meer Ipy6oe e$serrunHoe pa3pemenze (r:ra4Koe none.), nogroMy oH
pa'6oraer KaK peraoHalrurtfi KoHlpofl{pyrorquil Saxlop, a He KaK loxalrurrfi "4ereKrop,'pyatr.

Bonpoc: ToItEgots K.C.: Brr cr(a3aJrrr, qro npr4Benr4 Bce cJrorr r s.refixe 250 w. He o:na.{aer
JInl3To I4cKyccrBeHHou "IroBbIIneHLre pa3perxeHlrfl" u pucn HeKoppeKTHofi ercrpauolx4uu'l

OrneT: Calyoe A.: Her, rIpHBeAeHI4e x 250 M - oro rapMoHr.tsarrur lpocrpaHcrseuuofr
ce'TKrI .4JIt coBMecTrIMocrI,I cJIoeB, rro He npr4pocr Szsnuecxofo pa3peruertus,. eat<[drrecKoe
pa3pelxeHl4e Ka)KIO|O [peAuKTopa ocraercs orpaHrzrreHHbM rlCXOIHbrMkr AaHHbrMr4:
rIoreHIIIraJIbHbIe IIoJltf I4r4elor s$$exlunHoe pa3pelxeHr4e nopf,Ara 0.5-1 KM, reoJrorr4r r.r pa3noMbr
npeAcraBneHbl B Macllrra6e l:500 000 c eSSerrnRHbrM pa3perxeHr4eM oKono 1 xlr, reurosofi
IIoroK eIrle 6olee crJlaxeH. lloerorray MoAeJrb He "Bu4r4T" 4erareft MeHbIxe Sar<rzvecroro
pa3pelxeHl4s BXOAHbD( AaHHbD(' a s'{i:fixa 250 v Hyxl{a, qro6rr KoppeKTHo co6parr [prr3HaKr4 B
e4anrrft 4araQpeftnr a us6exarr feoMerpl4qeoKr.{x apredlaxron npr{ HanoxeHr.rrr cJroeB.

Bonpoc: Yvuzp,cna f.K.: Kax Bu cBrr3brBaere "leo$uszuecKve" [pr43HaKr4 c
feoroD4qecKr4M cMblcjrotr,t, uro6lr 3To He BbIfJr{AeJIo KaK r{Izcro MareMarl4rlecKa.rl uolelr?

Orser: Ca4yon A.: Cnssr o6ecne.rzsaelc.s qepe3 $z:uvecrz HHTepnperupyeMbre
npeAI4KTOpbI 14 IIOCT-aHaJII,I3 BKJIaAOB nprBHaKoB: noreHllr4anbHble noJur I,I r4X npoI43BOAHbIe
orllaxalor rpaHIrIIbI rlJlorHocrHbn< u MafHI4'tHbIX 6loron, crpyKTypHbre nprr3HaKr4 3alaror
6illsocrr K pa3noMaM I4 I4x feoMexaHl4qecKyro 6laronpurruocrb, reoJrorrzfl 3aAaer .qoMeHbr,
rerutosofr tloroK orpaxaer repManbHblfi peNzlr. [aLree no MoAenr4 npoBoAr.ircs uHTepnperarJ4s
BKiraAa npI'BHaKoB (rla[]luMep, qepe3 aHaIru3 BKnaAoB nprz3HaKoB n nporuro:), t4 rrpoBep flercs.
col'JlacoBaHllocrb 3HaKoB BIIkrflF.Lrn c Qa:zxoft npoqecoa (rranputrep, 6nu:oc6 K pa3noMaM Aonlrga
rroiBbllrrarb BepoqrHocrb npu crpyK'fypHo KoHTpoJrrrpyeruofi MrzHepaJrr43aguu). B pe:ylrrare
Mo,4enb He rIoAMeHteT reoJlofnro, a Qopua,u.i3yer ee B BrrI{e Bocnpor43BoAkrMbrx npeAr,rKTopoB.

Bonpoc: Tenazpxauoea P.f.: gelr or.rrr4rraercr{ "repcneKTr,rBHocrb" or ",4oKa3aHHofo
Me(lropolKl eHkrfl" n Bamefi repvrauolcrruu?

orner: Ca4yos lt.: llepcneKTl{BHocrb - oro r}eposrHocrHoe paHxfl4poBaHr4e r{acrKoB no
oNz4aen'rofi Bepotrl{ocrl4 BbuIBJreHIi.s MuHepurlaar\uu [pr4 nocneA]Torrlr4x pa6orax, a He
Aol(a3areJrbcrBo HaJlrlru4.f, pyAbl. !oxa:aHHoe Mecropo)KAeHr.re rpe6yer noATBep)K.4euzr 6ypeHzetr,
oupo6onaHl4eM rr 3alrercalv{I4. Mo.a xapra 3aAaer rrpzopLrrerbl 14 cHrDraer HeonpeAeJreHHocrb Ha
grarre nnr6opa qelefi, Ho rre 3aMeH.[er AeTiurbHyrc pa3BeA](y,

Bonpoc: Annax6ap M.M,: lloveuy Bu no4vepKr4Baere, rrro MoAenb ,.He BMecro 3Kcrrepra,
a fI,oMoIrIHHx"? Vro I4MeHHo oHa [oMofaer.4eJlalb ercuepry?

Orner: Ca4yon A..: florolry qro oKcnepr npkrHrzMaer oKoHqareJrbHoe peixe;1Lte, aMoAenb
Iloriloraer B Tpex Beqax: (1) 6rrcrpo o6pa6arrrearr, 6omruue o6relru pa3HopoAHbx AaHHbx 14

BbIIaBarb p4HXI'IpoBaHu<t, (2) o6reKrIasHo orpaHr4rrr4Barb r4HTepnperarlurc TaM, fAe AaHHbre
HerpeAcraBI'ITeJIbHbI (o6lacrt nplrMeIII4Mocru), u (3) noxagrrBarb prrcK qepe3 KoJrrrqecrBeHHyro
HeclrlpeAeneHHocrb nporHo3a. 3ro cnuxaer BeporrHoc'rb KorHr4TrrBHbD( ouru6or n ,,cMerJJe1krfl,

BHvIMaHkrfl" rla JroxHLIe aHoMuuIIzIIa, oco6euno B perl4oHaJlbHbtx 3anaqux, fAe qeJIoBeK Qzsvuecxrz
He rv{oxer oAr.rHaKoBo ruy6 oxo npo arraJrr43r4poBarb Bcro reppn'r'opurc.

Bonpoc: A6neceuoea 3.H.: Kalcue orpaHr4qeHr4rr Barneft pa6oru Bu cqr.rraere
rIpIztHIII4nI{iubHbMI{, 'rro6sr KoMLIcctu ilpaBr4nbHo r4HTepnperupoBeLJrapesyl4aru?

@ KasHHTY 403-02 flpororco.r



HEI(OMMEPI{ECKoE AKI-{I4OFIEPHOE olilrlEc'rBo (KA3AXCKVrHAIluoHAJrbHbtI4
I4ccnEAoBATE.llbCKafi rEx uzqp crcuil yHIIBEpcI,ITET 

T IMEHZ K.t{. cATnAEBA)
Orrer: Ca4yon A.: lIpuHqvIrI4aJIbHbIe orparrrrrreHus.'raKue: (l) peruoHamnrrfi uacrura6

He Aaer rapaHTuu llutv''lvI* MrrHepaJrrr3arlrzlr - gro aHcrpyMeHT [epBr4rrHoft pazneyya; (2)
Qarruuecroe pa3pellren[4e orpaHur{eHo r4cxoAHbrur{ cJroqMr,r, nogroMy MoAeJrb He AonxHa
rpaKToBarbc.[ KaK "JIoKanbHbIfi nporl]to3 Ha ypoBHe py4Horo rera"; (3) rzurepnperarlr4{ Bo3MoxHa
TOrIbKo BHyrpI4 oOrtac'ru npI4MeHIltMocrI4; (:,4) lrodrre BbrBo.4br lonxHbr rroArBepxrar6ct
He3aBr4Cr,rMbrMr.r feoJrofr4qecKr.rMr4 AaHl:{brMr4 (vrapIrrpyrsr, onpo6onanze, SypeHrze).

3. Ilocle 3aBept[reHlrfl BorlpocoB r.r orBeron c orleunofi Arrcceprarluonnofi pa6oru
Bb,rcTytrrrJru HayrrH6re r,toHcyJrb.raHTbr:

Brrcryura.n lll:rpanaron ,4,. Hay.urr,rfi KoHcyJrbraHT, Ka:n1,r41ur ]reoJrofo-
MuHepanoruqecKux HayK, accoq. npoQeccop xafre4pu <feo(fu:arcau ceirctyro.lIorur) Ka:Htr4Ty
rrNreHr.r K.Z. Carraesa.

fl 6rr xoreJl orMerl4Tb, lITo ArrcceprarlLro:u:aafl pa6ora Ca4yona lrrtvruepa
BepzrxauoBl4qa "TexHOJIorI4q co3l.irHufl, I{ LrcrroJrb3oBaHr{r I4cKyccrBeHHoro r,rHTenneKTa rrprr
peueHlru feorrporHo3Hb.x 3aAaq" flBJlf,ercq aKTyanbHbIM 14 HayrrHo 3HaqI,IMbrM r4ccneAoBaHr,IeM,
locKonbKy coBpeMetrHzts reoJIoropa3BeAKa craJrKrrBaercs c 6ucrprru pocroM o6reua u
pa3HopoAHocrl4 .4aHHbIX 14 oAHoBpe\4eHHo rpe6yer rroBbrrrreHz-s pe3ynbrarvBHocrrr rrorrcKoBbrx
pat5or. f no4ueprcHyJl:, rITo B npaKTlr(e HepeAKo [pu,MerrsrcTcr rroAxoAbr MarrrrrHHoro odyveHux
rlo rrl[y "gepHofo -f,rqnKa", Koropble He yr{nrblBaK)T KJIIoqeelIe oco6eHHocrt4 teoJloraqecKrlx
IaIFIHbIX: peAKocrb qeJIeIlbIX o6textoa, cMelrlerrHylo z HerroJrHylo pa3MerKy, [pocrpaHcrBeHHyro
aBToKoppen.f,Ill{rc I{ Heo{Hopo[Hocrb ua6lroAeHufi. B srofi cBA3u r cqr4Taro npvHr]t4rrranbHo
Ba,'(HbIM, r{TO B ,lll{ccepra\uu ]rpeAnoxeHa ]rMeHHO teonofuqecKr4 ocMbrcJrellHa{ u
BO(ltrpol43BOl]dMafl. TexHcTJIOI'I4r{eCKat paMKa npI4MeH0HI4r MeTOAOB r{CKyCCTBeHHOfO r4HTeJItreKTa,
cofJracoBaHuaa c rpe6oB aHLrrMr4 f eoJl orr4t4 u reo Qnsuru,

Oqeuunaa crellerIb o6ocuosaHHocrLr rr.r AocroBepHocrr.r nonyqeHHbrx pe3ynb.l aroB, s.

orlv{eTI'IJI BbICOKyIO l(ynbTypy aHaJrr43a ,4aHHbrX, CTpOfyIO frocTaHoBKy 3aAAq U
lollneAoBaTeJlbHoe [p[r{eHeHl4e coBpeMeHHo|o MaTeMaTr{qecKoro ailnaputa. B .{acrnocTvr, s.

o6parnl BHIiMaHue Ha ro, qro aBTop yAen.f,er cl4creMHoe BHIzMaHI4e KoppeKTHbIM cxeMaM
BaJrkr4a\vft\ ranz6ponxr: BeposrHocrHblx [porHo3oB, KoHTpoJrro oltacru npr4MeFrr4Mocrr4
Itoqeleft u lrHTeprrpell4pyeMocrll pe3ynbraroB, qro flrilrfl,ercfl. Kpurr4r{ecKr4 Ba)KHbrM yoJloBrreM
An.,{ npr4MeHeHr4r reoilporHo3HbIX MoAerefi e [paKrr{Ke.

flo lepnouy HanpaBneHl4lo, rocBqqeHHoMy Mr4Hepanofuqecxofi aHaJrr{TrzKe uobarurofi
6a:rt pe4xI,tx 14 aHOMErJIbHbx Mr4nepaJroB, f, orMerr{Jr ycnerrrHyro peann3arl}rrc MeroroB
BbrrrBJreHr4{ anonaalrail Ir [ocneAyrorqefi KJlaorepr4]la\uu. f [oArrepKHyJr, qro nonyqeHubre
rp)rnrlbl tBJlflrorct 5'croft.runlruu v crarllcruqecKu o6ocuoeaHHblMr4, a rarcKe
IrHTepnpervpoBaHbl B feorol'uqecKoM KOHTeKCTe KaK OCMbrCJreHHbre Mr4Hepuroro-
feox[MliqecKI4e accotlva)qvu, r{To noBsrrxaer rrx qeHl{oclb KaK r4HAAKarOpOB CpeA rr IlpoueccoB.

flo nropouy HaltpaBneHl{ro, llocB.rlrue}rHoMy MoAenr.rpoBaHzro ypaHoBbrx ropr43oHToB
LLI;z-Capucycrofi rrpoB]4Hrlrzr4, r orMerr4Jr xoppexr.nsrfi y.{er uenonnoi pa3MerKH Lr

npocrpaHcrnesnofi 3aBIIcIrMocrr4 AaHHbx. fl, orAeJrbHo BbrAenrrJr npr4MeHeHrre rroAxoAa
Posiitive-Unlabeled learrning (o6yuenze ro rro3r4rr.rBHbrM u Hepa3MerreHHbrM .4aHHbrM),
[pocrpaHcrBeHHo He3aBrrcr,rMofi. natru;AaUuu ro cKBa)KH]faM 14 Bepo.f,THocrHofo rrpelcraBneHru
npoAyKTI4BHocrI'L fl. y".rcu;att, rrro nonyqeHHbre pe3ynbrarbr xopouo cornacyrorcr c Kepr{oBbrMz
AaHHbIMI4 I'I SKCnepTEtblNtI4 lIHTep[peTar\L1flMLt, npu 3ToM rro3Bon.flroT nonyrraTr, feoJror-r4r{ecKr.r
rlpetBAorloAo6Hue yrorlHeHut, Koropble Mofy:f 6ur:r, ucnoJlb3oBaHbl npu r{HTeprrperallrrr4 Li
nJIerHI,rpoBaH1414.

IIo TperleMy HalpaBJreHkIIo, rocBqrrleHHoMy perrroHanbHoMy Mineral Prospectivity
Mapping (xapruponaunlo [epcneKTl4BHocrr{ rro:re3Hbrx r4cKonaeuux) 4m Au-Ag cucreM B
Hena4e, t o'rMerI4JI opm'I4HanbHocrb 14 rlonHoly zcrroJlb3oBaHHoro KoMnJIeKca MHoroMepHbIX
rpaBI,IMarHr4THbx, TerrJroBbrx r4 crpyKTypHbIX npl43r{axon. -fl no4rrepKHyn, qro Mero!,r4rrecKr{
BaNiHbIM qBJlterct coqeraHl4e Positive-Unlabr:led learning, crporofi 6no.{Hofi GroupKFold-
Banu!.ar\HLr rro cy6pelllo]FlaM, xalu6ponxrr BeporrHoc'1efi, uacxupoBaHLtfl, nporHo3oB sHe Area
O Ka:HI4TY 403-02 flporoxo.n



HEKOMMEPT{EC KOE AKI-U4OFIEPHOE OBIIECTBO (KA3AXCKUiI H ArIuoHAnbHbtI,i
lrccJIEIoBATE.lIbcKI4il rExuu qECKI4\ yHI4BEpcLITET r4MEHLr r(.I4.cAt'rrAEBA)

of' Applicability (Area of Applicability - o6racrs rpizMeHr4Mocrrr More lru) u no4xo4a top-k
palH)KI'IpoBaHlI.f,. 5I orMerIrJI, rrro raroft KoMnJreKc coorBercrBye,r soBpeMeHHoMy
MOxAyHapoAIIOMy ypoBHIo pa6or no Mineral Prospectivity Mapping u o6ecre,ruBaer rlbrcoKyio
ACTCTOBepHOCTb: rlsBeoTHLIe MecropoxAeHr,rr KoHrIeHTpr{p}ToTcr B BepxHr4x paHrax
re)pcIIeKTI4BHOcrI4, t:l I'IcKyccrBeHHbIe "fop{uue 3oHbI" flo]IaBnqrorcr 3a cr{er K:oHTpoJIt
rrpr4MeHr4MocTr4.

orAe.luro x c(lopuyJrl4poBa,T, rrro HayqHas. HoBr43Ha Azccepraur4r4 3aKJrroqaercr B
paspa6orre eILIHolo rexHoJlof[qecKofo KapKaca rrcKyccrBeHHofo r4HTerr.rreKr a nns,
re'orPofHo3&, xoroprrfi BKrloqaer Auzaitn npkr3HaKoB, pa6ory c neno:rHofi pa^llrerxofi,
lprocrpaHcrBe:HHo He3aBl,IcrrMyro Banr4Aarlnrc, r4HTepnperr{pyeMocrb, ralu6ponry
BepotrHocrH[,Ix oqel{oK I,I KoHTpons o6laclu [pr4MeHr4Mocru. fl TaKxe orMerr,rJr, uro 4annufi
KapKac BnepBble peaJIV3oBaH B orerrecrseHuofi [paKTr4Ke B croJrb KoMfIneKcHoM ll
MerToAororl4qocKt4 clporoM BI.IIe, r{TO Aeraer BKna.4 lr4cceprarlhl4 cyrqecrBeHHbrM.

fonopx o npaKTrtrlecxofi 3Hartl,IMocrr{, rr orMerr4Jr, qro pe3ynbrarbr pa6oru uoryr 6rrrr
I4crIoJIb3oBaHr'I reonotopa3BeloqHbrMrr 14 cepBr,IcHErMLr opraHr43arluflM,r4. fl, yKa3aJL rrro
BblsIBJIeHHbIe MVHepaJIODrqecKue accorlr4aru4r.r Mo|yr [pLrMeHsrbc.tr KaK r4HA]rKaropbr
IepCIIeKTI4BH()CTa, BepO'STHOCTHLIe pa3pe3bl IIpoAyKl'IIBHocTI't ypaHoBbIX ropl43oHTots Moryr
ynyqurarb rloorpoeHue tfznrrpaulroHHo-eMKocrHbrx uo4elefi u noAAepxuBaTb nnaHr4poBaHr4e
6ypeuux, a pefl4oHatlbFlble Kaprbr rrepcneKTrrBHocrr4 Au-Ag .tp".o4"", rnfl. paH)KLrpoBaHr4.s
6r'oxoe c yrreroM plrcKa Ii rIoreHIII4aJrbHo a1anrupyeMbr Anr Apyrr4x pefr4oHoB. f, or4e6uo
noqrrepKHyn aKKyparHc)e o6parqeuue aBTopa c lpocrpaHcrseuHofi aBToKoppenxrlueft il
IIPI,IMEHEHI4E I{CCTHbIX CXEM BafIIdAAT\UU U BEPO'THOCTHbIX MCTOAOB, I{TO COOTBCTCTBYET
Mr4poBbrM craHAapraM data science B FeoJrofrn4,,

B saxrrto'IeHl4e ,t orMerI,IJI, xITo ocHo]BHbre pe3ynbrarbr Arrcceprarlnu anpo6upoBaHbr
uy{5nvxaqzoHHo, a caMa Arrcceprall}r.f, rrpeAcraBJr.ser co6ofi 3aBeplrreuHoe, MeroAoJlorr4rrecKrr
BbIBepeHHoe v HaygHo O6ocHosaHHoe I4ccneAOBaHAe, AeMoHcrpr{pyrcqee rny6oxoe BnaAeHr4e
collpeMeHHbIMI4 MeTOAal\rU IZCKyCCTBeHHOTO [HTeJrJrex:Ta 14 ux KoppeKTHoe npr,rMerreHLre B
reoJloro-feo@usu.recxoM aHanr,r3e. JI c4enaJr BrTBOA o roM, rrro Aucceprarlr4oHHa, pa6ora
C44yona Anzruepa liepz.xNaHoBr{r{a coorBercrByer rpe6onaHra-flM, npeAbrBJrf,eMbrM n pi6orat
Ha col{cKaHne creneHa AoKropa Sunoco$rEu (PhD) ro oreqrraJrbHocrur 8D07104 "HefrrrHas. u
py:uas reo$u:nxa", u pe:KoMeHAoBan Ar4cceprarlr4ro K 3atrlr4Te.

Orssrs rapy'6errcuoro Hay'qHoro KoHcyJrblaHTa AoKTopa rexHnrrecKrrx HayK,
nptlQeccopa xa@e4pst pirBeAorrHoil reoQu3vKr Lr KoMrrbrorepHbrx cr{creu, PfY Helprz h ra3a
un' I'I.M. fy6xuua, feHepaltnoro AlrpeKropa'IOO "Jla6oparoputllpuezxeBa" llpue:xena Z.
tr4., or tacula Tenrupx€rH o Ba P ayur aH f 

.alul,rNatro 
BHa.

lpuerxee ll,VI..: Xorel 6u orMerr4rb, Lrro Ar{cceprarlr{oHHa;r pa6ora Ca4yona
A:ruuepa Eepurxauon.ava "TexucrJrorzq co3raHvrt;, u 14cronb3oBaHur rrcKyccrlleHHoro
I4HTenJIeKTa npv pe[reHHI4 reonpofHo3Hbrx 3a4av" npeAcraBnrer co6ofi qenocrHoe v
Mero.4oiror[qecKrl BbtBel]eHHoe LrccreAoBaHvre, HanpaBneHFroe Ha paspa6orxy z atpo6aquro
coBipeMeHHofi rexHoloflu4 Irpl4MeHerlur MeroAoB r4cKyccrBeHHofo r4HTeJrJreKTa Anr perxeHrrt
IXI{pOKOIO Ktryfa I'eo[.pofHo3Hbrx 3aAarr Ha ocHoBe KOMrrJreKCHbrx MuHepaJrofr{qecKrlx,
reoQuszuecKr4x 14 reouu$opnraurroHHbrx AaHHbrx,

-fl no4'::eprHyJt,, qro oco6yro HayqHyro 14 rrpr4KnaAHyro rleHHocrb B .urrcceprarluu uMeer
pa3AeJI rlo peil'IoHanbHolv{y Mineral Prospectivity Mapping (xapurpoBaHaro nepcrreKTr{BHocrr4
lo.l:te3Hbx I{cKoIIaeMblx) 4na Au-Ag ct4creM s HesaAe. -fl orrr,re'ru:r, qro .qaHHa.f, r{acrb pa6ornr
coorBercrByer coBpeMeI{HoMy MexIyHapoAHoMy ypoBHro r4ccJreAoBartuit s o6lacra Mineral
Prospectivity Illapping, rocKoJIrKy aBrop rrHrefpupyer pa3Hopo.4Hbre AaHHbre - feoJroflrqecKr4e
l'I CTpyKTypHbIe MaTepIIIIJILI' rpaBI4MafHI4THbIe npI43HaKI4 I4 TeIIJIoBbIe xapaKTepI4cTI4Kr4 - B
eAIzH)'Io MoIeJrb, a ral{:xe KoppeKTHo penaer Kn}orreByro MeroAonoruqecKyro npo6lerr,ry
peAKocrl4 o6rexros MHHepaJrLI3ar\lru 3a cqer npr4MeFreHar pelKVMa Positive-Unlabeled learning
(o6yueuze rro IIo3I,ITI,II]HrIM Ir Hepa3MerrerrHbrM 4annrrrvr). fl, orAeJrbHo yKa3&n) rrro
rlpocrpaHcrBeE[Has He3aBl4crrMocrb rrpoBepKr{ KaqeorBa o6ecne.reua crporofi oxeuoft



HEKOMMEPT]ECKOE AKI]I,1OI{EPHOE O,BII]ECTBO (KA3AXCKT4ilHATJLI)HAnbHbI]Z
I4CC"IIEAOBATEIIbCKIAIZ TPXHZT{PCTUilYHI4BEPCryTET I,{MEHI4 K,I,I.CATfIAEBAII

GroupKFold-sanlaAaunu (uepexpec'r*afl, rrpoBepKa c rpyruuponxoft) no 6noxaulcy6peruonav,
qTO IIpl4IIIII4nI4a,IIbl{O BaXHO !;,Ilfl leOJ,tOfI4r{eCKLIX 3A!.AI{ U3-3a npocTpaHOrnensofi
aBTOKOppeJrflL\krnu pkraria 3aBbr[reHr4r MerpriK upra c.nyuafinou pas6zeHvu.

fl, 'raKxe orMerI4JI, qro ol4nbHofi cropoHofi pa6orbr rBJr{ercr nepeBor Kaprbr
nepcneKTI4BHOCTLI pl3 LrnnrocTpaTLrBHOrO [poIyKTa B zHCTpyMeHT noAAepxKrl rrpu]Hfltlrs.
pelmeuufi u l/npaBneHl4rl pI4cKaMu. 3ro oSecneqeHo coBMecrt{brM npHMeHeHLreM rala6poexz
nepoxrnocreii ('rro6rr BepotlHoc'rl4 coorBercrBoBanrz Ha6lrolaenaoft qacrore ycnexa),
MilcKLIpoBaHLlt oOlacrr:fi BHe Area of Applicability (Area of Applicability - o6racrt
IpI4M9HIIMOC'D.I MOAOJIIzI, TO eCTb 3OHbI, rAe MOAeJIb He VMeeT npaBa OKCTpanOnupOnaG) U
loAXoAa top-k paruKlzpoBaHrrf, (ett4erenne BepxHero [porreHTa nalr6o:rec nepcneKTrzBHbrx
tqeeK KaK rrllr{opr{:rerHbrx targets). f, no4vepxHyr, rrro r4MeHHo raKafl. xou6nnaqzjfi AeJraer
pe3ynbTaTbl IIpaKTu:qerCKu rIpIdMeHI4MbIMLi: OHa nO3BoLfleT SOpuupoeam rrpuOpzTeTbr
o6icreAoealllrrl, cpaBl:tlrBarb clleHaprlr.r pa6or rrro ofpaHr4rreHHoMy 6ro4xery u us6erart JroxHbrx
"fopqqux 3oH" B rrJroKo .[peIcraBneHHbIX o6nacr.gx AarIHbIX.

OrAellno tr nrlAr{epKHyn srrcoraii ypoBeHb BJraAeHr4r aBTopoM coBpeMeHHbrMr4
MC,ToAilMI4 MrlofoMeprrofo aHaJrLI3a v MaxfvrHHoro o6y.reuvx rr KoppeKTHocrL t4x [pvMeHeHI4.s B
fo,oJlofo-rooQzsuuecrcott KoHTeKcre. fl orN{erLIJI, rITo B llrrcceprallr4l4 lrooneAor}arenbHo
I{cnonb3yrorcf, Merq:(u o6uapy>xeHzt aHoMaluft (Isolation Forest - rr3onrUr4onuufi .rec, One-
Class Support Vector Machine - oAHo-Knac)coBas. Marxr.rHa onopHbrx nexropon), rroAxoAbr
o6yueuux rpz Herronnofi pa3MerKe (Positive-Unlabeled learning), ancaNr6:resrre MoAerrr4,
MeroAbI I{Ilreprpell4pyeMocrl{ (SHAP - Shapley Additive Explanations, PDP - Partial
Dependence Plot, rpa(fmx .{acrrrofi 3aBLrcr4Mocru; ICE - Individual Conditional Expectation,
I'IIlAI4BI4AyanbI{bIe ycnoBHble oxzganzl), raln6ponxa nepoarnocrefi u crporue cxeMbr
npocrpaHcrBeHHo He3aBacvMofi nattnga4uu. fl. [oAqeprHyJr, qro 3TI{ MeroAbr lpr{MeHrrorcs He

Sc,plralrHo, a c yqeroM reoJloruqecKofo cMbrcJra 3araq, tpe6ovauuit K npoBepKe
o6o6rqaelrocrr4 u neo6xo4nuocrr.r KoHTporupcrBarb o6,racrr Aorrycrr4Mofi unrepnperarlr.ru.

fl o]IenbHo orMerzJl, r{To rpu refica rvcceprarlw o6pa:yror eArrHyro
MeroAonofvqecKylo JILIHLIIO, a He ua6op pa3p03HeHHbrx rrpr.rMepoB. MHHepanorvqecKarr
aHilJII{TIrKa pe.4Kl{x ra ztHoMaJrbrrbrx MrrHepaJ]oB, MoAenrrpoBaHr.re npoAyKTrzBHbrx ypaHoBbrx
ropl43oHroB rlo .UaHIIr,ru reo$usl{Klr oKBax{rrH 14 perrronalrHufi Mineral Prospectivity Mapping
4n.r Au-Ag Ol4creM cBi[3aHbI o6u]vnrpr npr4Hur.rrraMr.r: reororr4rrecKr,r ocMbrcleHnufr ilusaitrt
rIpa3HaKoB, pa5ota c H.enoJlHoft n cuerqeHnofi pasuerxofi, rpocrpaHcrBeHHo He3aBr4cvMa{
np0BepKa KaqecTBa, I{cnoJIb3oBaHHe ra,rz6ponaHFIbrx nepoxtuocrefi, KoHTponE, o61acrz
rlpnMeHI4MocTu Lr LlHTeprilperl4pyeMocTb lroAe.neft. _fl 6rvlerul, rrTo 3arrlr4ulaeMble noJToxeHr.r_s
cSopuy:rrzpoBaHbl rterKo, KoHKperHo rr xopouo orpaxaror coAepxaHr4e u BKnar
4r4,scepTarluonuori pa6oru.

fonop;t o lpaKT]aqecxofi 3HaqklMocrr4, s rro/lqepKHyn, qro nperJroxeHHbre noAxor6r
IzMeror rlp-{Myro npI{MeHI4Mocrb An.{ [naHrrpo]laHr,r-f, peaJrbHbrx feoJroropa3BeAorrHux pa6or. _f,

orldeTlrJl, IITO pe3y.[r,Tar6l Mofyr HCrroJrb3oBafi,Qfl An{ rTpkropr4Tu3ar\uu yqacrKoB Ha
pefl4oHiulbHolvl ypoBHe, AJIS yroqHeHuq cxel\4 rrpoAyKTr4BHOCTrr ypaHoBbrx ropr43orrroB Ha
ocl{oBe AaHHb.x reot}tzszru cKBaxI4Ir 14 AIrs. Tapferr4Hla [epcneKTr4BHrx son Au-Ag c yqeroM
Bepof,THocleit u HeotrpeAeneHHocrlz,, To ecrb B pexr4Me pr4cK-opr4eHTr.rpoBaHHoro npuHflTr{{
perueuufi.

B gaxrro'reHl,Ie t orMerl4Jr o6,rqyro Kynbrypy pa6orur aBTopa c AaHHbrMrr, aKKyparHoe
o6parqeHze c [pocrpztHcrseHFlofi aBloKoppe tnlueit, [prrMeHeHr4 e qecrHbrx cxeM BaJrr4 )\a\un u
tBrlylo pa6ory c ralll6poeKofi Ia o6:lacmro flprrMeHrzMocrr.r MoAe nefi. fl cAenan 86180!; o roM,
LITo .quccepraluroHHat, lta6ota Ca4yona Aruurepa BepzxxauoBr4rra ABrrnercr 3aBeplreHHbrM
LIcoJIeAoBaHaeM, coorBercrByer rpe6onaH:aflv^, [peAbtBJrreMbrM K Ar4cceprarlurM Ha col4cKaHr4e
yuenofi crerrerrv AoKropur Sz"rroco0rza (PhD) ro cneqrraJrbHocrr4 8D07104 ,'HeQraHafl.vrpyIirrafl

reo{usnxa", r4 peKoMeHAoBaJr ee K 3auvre.
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HEKOMMEPI{ECKOE AKI]I,1OI-IEPHOE OEII-IECTBO (KA3AXCKI4%IHAIJI4IHAnbHIIIZ
acc-TIEAoBATEJIbcKI4tZ rBx szqp crcufi yHr4BEpcr4TET r4MEHr4 r.il.carnapea,

4. C o,qenrcoii gracceprallu ortrHofi p a 6 oru B br cryrrnJrrr p erleH3 eHTbr :
Ilepnrrfi peqent3el{T AoKTop reoJl-Mr{HepaJr Hayr(, accorluvponanurrfi upoQeccop

nrrQe4pnr <f'eoQuruma n cefictt0,rr0rrrfl)) Ka:lHlITV uru. K.I4, Carnaena, lll,caeua i,n.
Vlcaenia-[.Il-: I] csoeNa BblcrynJreHr,rr4 r orMerrrJra, qro rr4ccepraur4oHHa{ pa6ora

Cra4yona Allnuepa liepnxNauoBu.{a "TexHorTorr.{s co3&aHufl r4 ucnonrcoBaHus.rzcKyccrBeHHoro
I4IITOJITI€KTa )-rpv pemelrl4l4 teonpolHo3HLlx :JaAar{" nocn-f,u1eHa aKTy€rnruofi reue BHeApeHr4,
coBpeMeHHbD( MeroAoB I'IcKyccrBeHHofo krHTe.rrJreKTa B feoJrorlrro z reo$rz3LrKy, v npeAcraBnrer
cc'6oft 3aBC)pIxeHHoe I{ccneAoBaHI4e c Bbrpaxeuuoft nayruofi v npaxluuecrofr
HetrlpaBneHHocrblo' fl [onqepKHyJla, qro pa6ora orrlzqaercs cr4creMHbrM noAXoAoM K
nocrpoeHl4lo reonpofHo3Hblx vro4elefi, ucno.Ilb3oBalpreM pa3HoporHbrx Mr4HepanoruqecK2x r4
reoJrofo-feo0'143l.{qecl([>i AaHHbIX 14 OTpeMneHr.reM aBTOpa K Bocnporr3BoAr4MOCTr4 Z Kopperruot
rrpoBepKe pe3ynr,Tax)B.

! no'oxareJ*Ho oueHI'IJra crpyKTypy Ar4cceprarluu H norr.{qecK}To cBq3Hoerb rpex
uanpauenuft nccJreAoBaHr4r, Koropbre o6:ne4zneuu eAI,IHbrMr,r Me.roAoJrornLrecKuMU
IIp,I{HIIIIIaMr4: ocMt,}cJreHullft nu6op [prr3HaKoB, yrreT cneqzszxu nenonHofi pa3MeTKr4,
npuMeHeHl{e lBepotTrloc'tHbIX OIIeHOK r.r aKrleHT Ha rrHTeplperr4pyeMocrb pe3ynbraroB. .fl rarxe
OTMeTI4JIa' qTO pe3yJIbTaTbI' IIOJIyqeHHbIe aBTOpOM tIO KaXAOMy u3 TpeX 3aqI4rrIaeMbIX
noloNeuzft, flpeAcraBrsror r4HTepeo KaK .4nrr HayriHofo coo6rqecrna, Tarf n Anfl, rrpaKTr4Kr4,
rlocKonbKy olpIreHTI{poBaHbI Ha no/lAep}Iffiy trpr4Hs'Ir4s. peureuufi B nor4cKoBo-pa3Be.{oqHr,rx
parSorax.

Blrecr'o c reM 5':I(a3ana Ha psA gaueqanzft, Kolopbre Hoc.rrr He3Haqvrenrnrrft xapaKTep
14 rle cHr4)Karor o6rqeft nonox<zrenrnoft oIIeH.Kr,r rurcceprarlrau. Bo-nepBr,IX, ,{ peKoMerrAoBana
6onee gBHo v KoMraKTHo o6clsHaqzrb rpaHr4rlbr npr4MeHl,rMocrrz pe3ynbraroB rlo
pelll{oHanbHoN{y Mineral Prospectivity Mapping, rroAqepKHyB MacruTa6nocrr MoAenrr u ro, qro
noJryqeHHble rpofHo:]bl SBJT'IOTC.{ I4I{CTpyMeHTOM [epBkrrrHoro paHxrzpoBa%]/rfl yqacrKoB, a He
.4olKa3arenbcrlloM HaJtl{q.t{t MlrHepanruar\prr4. Bo-eropsx., r nperno)Kr4raAonoJrHr.rrb noscHeHze
rlo I4cxoAHbIM AaHHbIM LI r4x pa3pelxeHl4ro, oco6euno Ant npeAr{KTopoB Tarra rerrJroBofo rroroKau crpyKTypHbIX npz3H0KoB, vro6u y qurarent He Bo3HIrKaJro BIIerIarJIeHIrr o ".[ox(HoM
rloBbllrreHzz" pasperleul{t rrpu rpI4r]eAeHrrrr K eAHHoii cerxe. B-rperlux, r orMeruJra, qro B
rlacrl4 MlrHepalrorFrec;xofi aF.al'rurLrKu xeJlareJr.bno 6o,ree trerKo c$opuynupoBarb Kpr4Tepr{u, 11o
KOlfOpbIM rrpvrcBakrBilrl4cb IrHTepnpeltarlr{oHHbre Ha3BaHr4t KJracrepaM, u ycunvrb cBt3b 3TI4X
KnacrepoB c reoJIorlIqec.KIrMI4 o6cratrosxaMa qepe3 KparKyro cBoAHyro ra6laqy znrl aJrropr,rrM
I4HTeplperarJvrLl. B-'rerneprblx, q yKa3aJra, qro, B pa34ene no ypaHoBbrM fopt43oHTaM rroJre3Ho
KPUTTKO BbITE.IIZTb, I(AKIIC 3JIEMCH]'bI MCTOTIIKI,I ,ABN'}OTC,f, HOBbIMI4 I]O OTHOIIICHI4IO K
TpaEI4III,IoHttoli uurep[peraur4rz r.eo0a:rzru cKBalKuH, ,qro6tr HOBr43Ha Bocrrpt4HzM arracr> 6olee
oArlo3HaqHo AiDKe rnfl cnelll4aJrrrcroB, ne pa6oraroqux c MeroAaMr4 MarIrr4HHoro o6yveuur.

B saliltoqeHue s orMerl'IJra, q'lo npeAcraBJreHHbre 3aMeqaHr4r Hocrr peKoMeHAarenrgrrfi
xapaKTep, Moryr 6rrrr yureHbl aBTopoM rIpI4 rroAforoBKe zroronofi Bepcr{rl Marepr4anoB, 14 He
BJIIzttIoT sa o6qrzfi Bl:JBc)A. f cgetana BbrBoI o ToM, rtTo ALrccepTarlr4oHHa.f, puloru Ca4yona
Anuurepa EepzxxaHo.Bllqa coorBerclByer rpedonanz.f,r\4, rpeAb.f,BJrreMbrM K Anccepral,r4rM Ha
col4cKaHI'Ie yveHoft crerleHl4 noKropa Qu:roco$uu (PhD) ro creqranbHocrq 8D07104
"He@rxnax u ptyrHafl.leor$u:zxa", 14 MrolKer 6ulr pexove)HroBaHa K 3arrlr4Te.

oreer' Ca4y<ir A. E.: 3alae.IaHas rlpr{HzMa}o, corJraceH co BceM cKa3aHbrM. B
Ar4 C Ceprarl vv fiy lier 4<l 6 a sleHo pa3brcHeHr{e n o B arnuna 3 aMerraHr4.rrM.

Omeem Ha nepsoet sa.MeqaHue. Enaro4apro Bac 3a BHVMareJrbHoe lporrreHue pa6orrr z
KoHcrpyKTI4BHbIe 3aMeqal{14.[. .fl uoluocrblo co.rJraceH c neo6xo4znaocrblo 6o,ree KoMrraKTHo 14
qeHo o6o:uaqurb rparll4ttbl IrpI4MeHzMocrr4 perr4oHarrbHoro Mineral Prospectivity Mapping. B
zrorosoft Beporrr4 .rr /lorrotrHr4TeJrbHo noAqepK:Hy, qro rronyr{eHHble [porHo3br orHocrrc, K
perlaoHtrnbHoMy rraacrura6y, [peAHa3r{aqeHbl A.]u nepBr,tr{Horo paH)KrrpoBa1;;1rr yqacrKoB z He
gBJI[IoTct nptlv{blM IoKa:laTeJIbcTBoM HaIrplrlr4fl MvHepailvI3a\uu 6ez nocnelyrc111efi Aeralrnofi
[poBepKr{.
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HEKOMMEPTIECKOE AKIll,lOt.lEPHOE OBII-IECTBO (I(A3AXCKI4ilHArJVOHAnbHbItr
I4CCJIEAOBATE.IIbCKI,IIZ TNXHIZqEC:rUIT yH14BEPCI4TET 14MEHI4 K.14.CA.fTAEBA)

Bmop'oe 3aMe\taHue. 3alteqanHe no ucxorHbrM raHHbrM r,r r4x pa3perrreHr{ro rrpr4r{r.rM arc. fl
yTorlHro B TeKcre 14 B Ilpe3eHTar\urL oQQexrznHoe [pocrpaHcrBeHHoe pa3perrreHrre K:rroqeBbrx
rlperlIKTopon (nxltorrat TeIIJIOBofi torox r4 crpyKTypllbre npr43Haxu) u orAenbHo rrorcHro, qro
rIpI4BeAeHI4e rc e4zuofr cerKe I4crlonb3yerct r4cKJrrorrr4T'erbHo AJrr cornacoBaHnfl AaHHbrx, a He
AJLI llcKyccrBeHHoro IIoBbIIIIeHVfl, reralrLr3arfkrrr, qro6u rlcKrlroqr.rrb Bo3Mo)KHoe rreBeDHoe
TOIKOBAHUC qI4TATEJICM.

Tpemte 3aMeqaHue. flo uzHepa,rloruqecKofr,'aactu cofJraceH, r{To Kpr,rTepnvrpLrcBoelzrg.
I4rrreprlperarllaoHHbx n:,assaukrfr KnacrepaM cneAyer $oplra,rn:onart eqe npo3par{Hee. fl
4c'6anmo KparKylo cBc)AHyIo ra6ntr y r4nr4 cxeMy aJrfopr4rMa aHreprrperarlrLr, iae 6yaer
IICTKZBaHO, KaKae .4I'IaIHOCTIIqecKze MI4HepanbI II ilpII3HaKLI MllHepanornqeCxOfi trOA11r{Cn
LICIOJTb3OBaJTI{Cb vI x:aK oHIr c)B.rI3bIBarO'tC.f, C coorBeTcrByIoqL{MI4 teoJlotzqecKI4MA
o6cranosxal\,aa.

Vemee'pmoe 3e'vtt?qctHue. 3alreqarue rro ypaHoBbrM roprr3oHTaM crrararo clpaBeAnzBbrM.
-fl AonolHro Pa3Aen KpetrKt4M coflocraBneHr4eM c rpallrqrzoHuofi r.iHrep.rp.raqrefi reoSzsunz
cKBa)KI4H u OT,4eJIbI:to BbIAenIo SJIeMeHTbI MeToAIrKIz, KoTOpbIe tBn.rrroTqq HOBbIMr.r: yr{eT
nenolnofi piBMerKI{, tBepo.srHocrHoe rlpeAoraBneHr4e npoAyKTrzBHocrr,r, npocrpagcrBeHHo
He3aBI'ICI4Mas [poBeI]Ka rIO CKBaXT4HaM 14 nprrMeHeHue ranudpoBaHHbrx Bepo.f,THocreft. 3ro
no3BoJII4T 6o:lee oAHo3H,aqHo orpa3l4Tb HoBr43Hy Aax(e Anr crerlr4anr,rcroB, He rrcrroJrb3lrorunx
MeroAbr MalrrprHHoro <l6y.uenzx.

OrsrrB BHerIIHero pelreH3eHTa PhD, accoqar4ponaHuufi npo$eccop na6e4pu
MareMarl4r{ecriofo u ICoMrlbrorepHoro MoAeJrr.rpoBaHrrr Merx4ynapoAHoro yHu Bepcr,rrera
IaH{oprraaqHo}IHbx re.xHoJrofl4li Mapara H}rpraca 6ru orrarreH Czrrnxauoeofi A. O.

Pa6oral flBIrfl,et:cs. aKTyanbHofi, nocromr(y coBpeMeHHbre [ot4cKoBo-pa3BeAoqHrre pa6orrr
onLlpalorcq H'a 6o:rs[nae MaccLIBb], pa3HopoAHrrx Mr.rHepanorr{qecKr{x, reo$usuuecrcnx u
reouu{opltalll4oHHbrx .4aHHbIX, a roBbrrrrenze eQ(fexrr.rBHocrr4 r4x r4Hrepnp.iaq"lt rpe6yer
BOOIpOII3BOALIMbIX MeTOAOB kIHTerpaII[H I,I OIIeHKII HeolpeAeJIeHHOcTr{. fl nol.repKHyn, rrro
sarxHofi oco6ennoclblo Al4cceprar\lru: rBrrs.erc':fl orKa3 or (fopvzurbHoro rrpr4MeHeHr4r lao4elefr
MaIxI4HHoro o6y'renug KaK "gepHbIX .f,tquKoB" I4 cacreMHufi yuer cnequQzxz teonoD.rqecKlrx
AalrHbrx, BKJr[oqat pe.uKocrb UeJIeBbIX o6lexron, HenonHyro u cMerrIeHHyIo pa3MerKy,
rlpocrpaHcrBelFlHylo aBToKoppenqqlir0 rr HeoAHopoAHocTb nJrorHocrrr ua6lro4eurafi.

Oqeuzsat crerleHb o6ocuonagHocrrr u AocroBcpHocrli pe3yJrbraroB, r orMerl{Jr
KoppeKTHlro lfIocraHOBK,y 3a4alr, ocr\4brcJreHHr,rft nu6op npr.r3HaKoB rz rleneBbrx QyHrcqrafi, a
TaKXe rIpI{MeHeHI4e IrpocrpaHcrBeHHo He3aBr4CAMbrX CXeM rrpoBepKr4 KaqecrBa. f
rloJroxureJlbHo OUOHI{JI 6lox Mtr Ilepanof[*{ecxofi aHaltnruKu peAKr{x lr aHoMaJrbHbrx
MI4HepanoB, rlle npI4l\IeHeHbI MeroAbn o6Hapyxeuvfl, aloMalruit n xnacrepr43aqr4r c aFraJrr43oM
ycTofiuznocrl'I BbIIOJIeHFIrIX rpynn z r4x feoJror[.recrofi r4HTepnpera\uefi., -fl ortrerul, rITo B
xeitce no ypalloBblM foplr3ouranr Llly-Capsrcy'crcoft rpoeznqr4r.r KoppeKTHo yqreHa HerroJrHat
pa3MerKa, [pLrMeH9IIEI noAXoAbI positive-unlabeled o6yueuzx, cKBaxr4HHo-rpynnoBat
Ban:vraLryrs. u cl-JlaxHBar{ue nporHo:loB no npoQraJrf,M, qro o6ecnequsaer peanflcrr.Tr{Hocrb
BeptsqlHaarHblx pa3pe3oB r{ corJlacoBaHue c KepHoM 14 sKcneprHorl uurepnperaqraefi. lI rapre
roAqepKHyn, qro B xeftce perl4oHanbnoro Mineral Prospectivity Mapping glx Au-Ag cr4creM
Hena4rr peanlt3oBaHbt l4rrrefparlnr reoAaHHbrx, crpof a, 6ro,ruafl. GroupKFold-na-rrzaa.uils. ilo
cy6peruonaM., xwru6poBt(a BeporrHo{lreil, KoHrponb odlacru rprrMeHr4Mocrv (AOA) z top-k
paHiKIzpoBaHYr()) a AocroBepHocrb rloATBeplKAaercfl KoHueHTpaquefi r{3BecrHbrx o6le:Kros n
BepxHI'IX paHra.x nepcileKTHBHocru 14 rroAaBJreHr{eM Jro)KHbrx "fop_f,.rl,rx 3oH" B o6lacrsx IIJIoxoro
IIoI(:pbITVS.

-f, orrtervl Ha)'rIHyIo HoBLI3Hy pa6oru, 3aKnroqalor{yrccr n paspa6orxe: (l) roAXoIa K
BbIAeneHI4ro lrcrofiwnnx rpyrrrr itHoManbHhIX MrrHepanoB vr lrx rrHTepnperarlrg KaK
reHsrl{qecKl4x rI4rIoB; (2) neporrHocruofi TexHoJrofr4r4 NroAenrrpoBalr4s. ypaHoBbtx ropr43oHToB c
yqeroM seuonnofi pa3MerKI4 14 Irpoc'rpaHcrBelrHo He3aBr.rcrrMoft nponepxz; (3) xovrnlexcnoft
TexHoJIorI{II perlroHaIIbIIoro MPM, o6teAunsrcqeii PU-learning, crporyro BaJrvAaur4ro,
xana6ponxy, A.OA z decision-focuse<l top-k paHXr4poBalue; (4) e4zHoro MeroAonorvqecKoro
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HEICOMMET'qE CKOE AKIIZOHEPHOE OErIECTB O (KA3AXCKZIIZI HArJZlOHAJrbHr,rrz
HCI3JIENOT}ATEJIbCKI4IZ TPXHUTqgCXUiTYHLIBEPCHTET I,IMEHI4 K.I4.CATIIAEBA)

KapKaca Ilpr.rMeHer]r4s r,rcKyccTBeHHroro r.rHTeJrJreKTa K feorrporHo3HbrM 3aAaqaM, BKnroqarcilIelo

,\zzafiu npr43HaKon, pa6ory c ueroruofi pasue:rxoft, rrHTepnperr.rpyeMocrb, r<aru6ponxy

BepoflTHocreft z roHrllolr o6lacrr4 rrpr{MeHrutMocrt4.

Or4,3nss6 s noArIepKHyJr lpaKTrrr{ecKyro 3Haqr4Mocrb pe3yJrbraroB, nocKonbKy
[peAnoxeHHat TexHo,rlorufl. Moxe'r ucnoJrb3oBaTbcr Ans. n[aHvrpoBaHr4r reoJrofopa3BeAor{Hbrx
pa6oT: BblAeneHuq rIr3pcneKTLIBHE,rx 3oH no Ml{HepanorrlqecKuM r{HAr4KaropaM, rrocrpoeHr.r.s
BepotrHocrHblx pa3p(*oB npoAyKrr4BHocrr.r ypaHoBbrx fopr43oHToB no AaHHbrM reoQz:uru
loKBaxuH H QopuIEpollaHllt perploHanbHblx Kapr rrepcrreKTr4BHocrr{ Au-Ag c yrreror\d pkrcKa v
HeorIpeIeJIeHHocrH. fl TaKXe orMerprJr AocraroqHyro ny6nuraquoHHyro anpo6aquro
lpe3ynbrarorB, BKJrroqiu ny6lzraqrx4 B xypHanax KBaprr{neft Q1 r Q3.

Buecre c leM fl yna3an Ha pflr:aMe.rauufi, Hocrrrrrx pa3Br{Barouuft xaparrep r{ He
tlHI'IXaioilII4x o6rqero BblcoKoro ypoBHr pa6oTrr: ueo6xoAnuocrr 6olee pa3BepHyro
flpe.ucraBllrl SzsIEueoKI4e ocHoBbI I{clroJrb3yeMbrx reoou:u.recKr{x Mero4on, 6olee cr4creMHo
o6cy4urr rtyBcrBlrenbHocrb tuoAerefi K rr4neplapaMerpaM r,r cocraBy rrpr.r3HaKoB, AeraJrbHee
rl6o:naqurr cIIeHapuI4 nepeHoca noAXoIa I\{PM Ha Apyrr4e perr4oHbr vr rurrbr rrlecropoN4enufi
lKagaxcrana, a raKxe B nepcrleKTtrue ycunurlr 6rox KoJrr4qecrBennofi orleHKr.r gKoHoMr,rqecKoro

s$$exra or BHeApeH[s [peAnoNennofi TexHoJrorura. B garmoqeHrre r cAeJraJr BbrBoA o roM, rrro
/{rccepralll4oHHall pa6ora coorBercrByer rpe6onanzru no cneqrraJrbHocrr.r 8D07104
"He$rerasoBafl vr pyALrar reoQz:vr<a" Lr peKoMeHroBaJr ee K 3arrlure.

Omeem ua'tqt4eqaHun: Bnano4apro Bac sa rny6oxufr aHaJrv3 pa6orrr r{ KoHcrpyKTr.rBHr.Je
3aMerIaHI4{. -fl cor;IaceH, qro $Iasuuecrue ocHoBbr rlcttonmyelurrx reo@r.r3r4r{ecKr{x MeroAoB
cToLIT npe,qcraBllub 6olee pa3BepHyro. B zrononofi peAaKrlt4r{ r yroqHro vt ycunro
ooorBercrB)fioq[e [oJIcHeHI4S rro raMMa-Kaporaxy, SneKTpr4qecKr{M MeroAa.N4 Lt r4HTeprrperarlr{r.r
llpaBIrMarHI4.THbfx roJlrofi: .rro611 6alanc MelKIy reooz:z.recKr,rM coAepxaHr{eM u Ml.-qacrrro
6rur 6olee oqeBr4nrrbrN{.

3aueqauue rro xunepnapaMerpaM rr aHuru3y r{yBcrB[TeJrbHocrr.r npr4HLrMaro. -f couacen,
'rro 6onee rol4creMarplqecKoe r,rccreAoBaHue ycrofivr.{Bocrr.r x nu6opy napaMerpoB ri cocraBa
lrpLI3HaKoB ycLIJII{'t €pryMeHTaur{rc HaAexHocrr.r. ts Aanrnefiureft 4opa6ome fl. 4o6anmo
KoMIIaKTHbI.ft 6lor, r4e 6y4er rloKa3aHo, KaK MeH.rrrorc-f, KrroqeBbre Merpr4Krr r,r paHxr,rpoBaHr.re
l,argets npu lpa3yMHbrx Bapr4arlr4rx nareprapaMerpoB u Ha6opa rpeAuKropoB.

llo [epeHooy peruoHaJlbnoro MPM Ha Apyr[e rurrbr MecropoxAeuuit tt perrroHbr
l(agaxcrana IIoJIHocrbIo corJlaceu,. f Aono.rrHro o6cyx4eurae KparKr.rM nepeqHeM crleHapraeB
IrepeHoca, a raKxte orpaHu.reuuil v ueo6xo4uuux a4anraqufi, n nepByro oqepeAb rro
oorlocraBl{Mocrl4 feoAilHHbIX, uacutra6y cbeMoK r4 xapaKTepy Mr.rHepanr43yrorqux ctrcreM.

Blaro4apro :]a r4Aero ycvnult 3KoHoMr,rqecxzfi acnelcr. -f cornaceH, rITo KoJluqecrBeHHzur
oueHKa s$(!,erra (nanllunaep, cHLIxeHLIe o6tenra 1ypeaux npn (frExcupoBaHHoM rrr.rcJre "xlrroB")
lBJltrerct JIorI4qHbrM piBBLITr,reM TexHoJlolrrur. fl, o6osuavy gror 6nox KaK HarrpaBJIeHVe
4zutrnefimulK zccne"{onanuit Ia nnaHIapyro nllopa6orarb ero Ha or,uenbHoM rrpr.rKJraArrou xeftce
coBMecrHo () [poI,I3BOlICTBeHHbIMr,r AaHHbrMr4 rrpr.r Hi]nr4qr4r,r AocTyna K 3aTpaTaM Lr pe3ynbTaTaM
6ypenux.

5. Illoc.le paccMorpeHlrs BHerlurefr u BHyrpeHHefi peqeurufi, o3uanoMJreHrrfl c
or3blBaMrr oreqecrBeHHoro tr rapy6exuoro Hayrrnbrx KoHcyJrbraHToB, rreperrrJrr{ K
o6cyx4eHulro Arrcceprarlurr corrcKareJrs.

Paron E.T": f 6rr xoreJl cpry cKiBarb, qro pa6ora B rIeJroM BbrDrsA[T KaK
3aBepllreHHa.fl-, vI BuAHo, qro oua 4eftcrBlrreJlbHo c.qenaHa pyKaMrr aBTopa, a ne co6paHa vr3
pa3po3HeHHux QparueHToB. flo aucrynJIeHLIIo y MeHr cJroxr4Jrocb Brrer{aTrreHr,re, rrro Bbr
>lopomo IIoFtI4MaeTe, qro IeJIaJII{: rllte KaKr,re I[aHHbre, [orreMy eH6panu LrMeHHo raKr.re peureHr4r,
II r{To o3Harlulror rlonyqeHHble pe3ynbraru. flpe:eHlauus MHe rroHpaBvrrracb, oHa aKKyparHa_s,
tll{TaeMat, Ir B UenoM .lIolI'IKa BbllerpxaHa. Ho y MeHf, ecrb rlpocroe [paKTr4qecKoe 3aMerraHr.re:
rla ocHoBHofi 3ailIUTe BpeMeHIr 6yger MeHbrrre, o6rrquo 15-20 Mr4Hyr, u ecril4 Bbr HarrHere
rIo4po6uo o6t.f,cHs'rl, KaK I4MeHuo pa6oraror anropr4TMbr, To cfly[rarenr4 yitlyt He ryAa. f.6st

O Ka:HHTV 403-02 flporroror
L0



HEI(oMMEPqriCKoE AKIIII(IHEPHOE OBFIEC rBo (KA3AXCK Vir HArJuoHAnbHbrrZI4ccnEAoBAl'EJIbcKI4fr rr;xHzt{BCK uZyHaBEpcr4TET T4MEHLTK.LT.cATnAEBA)
BaM rlocoBgroBiul aJI|opLITMbI ocraBnrb o46 66rpour<oe o6r-scueHrle "[o.reMy r{MeHHo raK,,, aocuosHoft )rnop cAenarb Ha ro', ttTro BaxHo Ant rfeonofon z reoQz3LIKoB: qro oro Aaer, rAe gro
[pI'rMeHI4MC)' rI KaKI'Ie BbIBoAbI orcloAa cneAylor. I'I erqe MoMeHT - IIocJIe KaxAoro 3allluqaeM.fo
uoJIoxeHLIq HyxHo' qro6rr y cnyiliarent ocraBanocb ".rro r.r3 gToro cle4yer" B rIpI{KnaAHoMrlMblcre' B0r groro 0eiqac MecrilMl4 He xBaraer, 3To Haro [prMo or4enrnofi uapofi Qpa:rarpunarr' B SToM xe KoHTeKcre Ilenecoo6pa:no yroqHr.rrb Sopuynupon,ry reMbriracceprarlrzu, uto6u oHa rrp.,{Mo ocu ' 

,.u 
"aarreAoBaHuf,(lruHepzurorrEx, cKBDKI4HHrre 14 Je rzccne:4onaHra').Peroueu4yercr osoprur4Tb reMy B zAe: 14 r4cno.[b3o Ba*.nfl,IrcKyccrBeHlFroro I'IHTeJIJIeKTa n;ph pellteHni reorrporHo3Hbrx 3alaq (rra npzMepeI\[IrHepanorI4tqecKlitx' cKBaKrrI{Hbrx Lr perrroHaJrbHblx reoJroro-feoQusnuecxnx AaHHbrxI(asaxcrau a u zapylexHrx crpau)>.

Ylrupona r'K': -f, cKilKy r{ecrHo KaK reorory oro cJryrxarb MecraMr' rrxeJro He noroMy,Itro TIJIOXO, a noroMy rtro OJII4IITKOM MHO|O TepMr4HOB Zg IT Lr MarrrrrHHOrO ooyveHAX. Kor4a nrrroBopl{Te "positive-unlabeled", "HenorHa, pa3MerKa", ,'AOA,,, ,,ralu6ponKa,,, 4rit Bac 9ToOt9€BZrHo: a rIoJIoBI4Hat ayrkrropul4 npocro repter Hurb. fl 6g 
"ur o"a"" coBeroBaJla Bce grlrBelqu fipofoBopl{Tb [o_r{eloBerlecKn, Ha teo. cTounlabeled" Bbr Moxere roBoprntb raK: "y Hac 

r4HT(BCe OCTanbHrO€ [O CyTn HeI43BeCTHC|, IIOTOMy q 
rIM€cql{Tarb Bce ocriulbHoe orpl{qaHzeNl". Bor rclr4a crauoBr,ITcr rcHo BceM. To Ne caMoe c AOA:"l\4o4erb He ,AoJIlKHa 'yvIHI'I{arb' TaM, fAe y Hac AaHI{brx Her rI ycnoBl{, He rloxoxu,,. Ecru BbI

e.f MHe IJpaBvrTcs., lpocTo _,r36rK HyxHO cAeJraTb
MaTbcr oqeHb xopomo.
ocb, qro y Bac rplz rroJroxeHI4.a He ,'Tp.a pa3Hbx
e noD{Ky: .4aHHbre, ofpaHI4qeHr{{, frpoBepKa,
Hee c reM, KaK nu Qopuynr4pyere BbrBo.qbr,
bHas Kapra nepcnexTrrBHocrtl _ gro He ,,TaM

TOrrHo ecrb MecropoxileHl'e"' 3To I'IHcrpyMeHT, Koropblfi nor'roraer BblreJrr,rrb 3or{br, KyAaI'IIv{eer cMbIcJI I{ATI{ AaJrblrre: rAe .qenarb Aeranb}I}To cbeMKy, rAe craBr4Tr onpo6onarHr.re, rAerIJraHI4poBarB pa3BeAKy, Bor gry Ml;rcnb Ha.qo rrprMo [poroBapvrBarb,.rro6H y KoMrrccrrrr HeBO3HLIKJTo oqyqeHlrt, ,{To BbI "o6euqaete, 
eAeneHI4Ioo6erqarr He N{oxer. I4 nropoe: rocJre Kaxlo trczi lrror- {5yrnalruo 2-3 npe4JroxeHr4t "vro [orye

Bac BbrBo.qbr ecrb, Ho r{x HyxHo cAeJrarb, cefivac y
B KoHrIeBblcryrrneHus o6ssareJrbHo HyxeH o6rqrzfi rlbrBOI no nceft pa6ore, .rro6rr y cnyurarelelcnoxr4nacb rleJrbHar KapTuHKa.

llcaesa JI'A': fl' 6st xore.[a o'rMerI4rb errcoruii o6quft ypoBeHb pa6o*r r.r ro, q.ro 86r Henprocro npLIMeHrInv MO'IeJII{' a arapilrLrcb Aenarb 9To aKKyparHo I4 qecrno. Ho y MeH, ecrbHecKoJIbKo MoMeHToB' I(oropble 'b LIM.HH' 4lr reoSn:nqecrofi ayAzropnu. Bo-rrepBbrx' Qus'avecrvri c'narrcn n feororalr a reo$zszKaM BaxHO n.HnMarb HeTolIbKo "Mo'.erb cKa3ara", a upI'I3HaKLr noo6rqe .qoJIXHbI peafl,IporBarb HaMI4lHepilIIc3aIIHIo v'rLr H:a reoJrofl4qecKylo cpeAy' floeronay raMMa-Kaporax, oreKTp[qecKr4eMerolbr, fpallr{MafHuTHble [oJI]T, renrosofi no:
pa:]BepHyro, )lorr 6rr K:rroqesrre
uacrura6a 14 pia3perlenzr. Kor.4a
omtyuleHze, qro Bbr xax t5y4ro "c
nprlcTo TexHrzrqeCKoe cOrJraCOBaHr,re. 3rO ual yr _ 9TOpa5ouat cerKar MoneJrn, uo $axruvecKoe pa3pe 

wu Lr vrxrrraroM. lI erqe - 3arrlr4rlaeMble rloJroxeHr,r, [o crrro KoHKpeTHO c.4eJraHo a qro rronr{eHo. Bes o6 Qoprr're:

rpoqe I{ KoHKpgrHeo - Te)M nrrrle. "a' 
r{elr
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HEI:OMMEPqECKOE A KIII4OHEPHOE OEIIFICTBO (KA3AXCKVIr HAIJUOHAJrbHr,rrz
I4CI:,IIENOBATEJIbCKI4IZ TEXHHqTCIKU]'TYHI4BEPCVTET }IMEHI4 K.I4.CAT[AEBA)

llcaraJruesa lt.K.: Mne nonpaBvJrocb, rlro y Bac oAHa MeroAonorr4qecKur JrorLrKa Ha

rBce rpl4 rroJloxeHus. 3ro czmuas cropoHa, floroMy rrro Br4AHo, rITo BbI crpor.rre rexr]:oJron4ro, a

rFIe npocro rroKa3brBaere rprr rprlMepa. Ho s 6sr [oflpoc]rJra Bac rrerrre BbIAeJILITb, rAe 6blna
OAMAI' CJIOXHa' IIaCTL I'I B qeM pIMeHHO BaIIIa fJIaBHat HOBII3Ha IIO KaXAOMy IIOJIOXeHI,IT.
.Hanputrep, IJII reoJloroB BaxHo ycnbrrxarb npocryro MErcJrb: "s o6uqHofi rpaxrzxe y Hac Her
nomroft pa3MerKI4, I4 [oSToMy MBI He MoxeM qecrHo yqr4Tb MoAenb rar 6y4ro y Hac ecrb rc

lfJIIocbI, u trluHycu". tr{ 4altue - "Bor KaK aMeIIHo r gro o6otrel, u ttoqeMy gro Ha4exHee".
lBcru srt oT(J rlporoBopl{Te rlenoBeqecKr{M .rr3brKoM, HoBr43Ha 6yaer cqurbrBarbcs. cpa3,y. ?I eqe -
ro rperbeMy nonoxetrl4lo MHe 6rr xorenocb ycnhrrrrarb rrapy lpeAno]r(eHuft, xar Bbr Br.rAr4Te
repeHoc croft N,{exlALIKr4 Ha KasaxcraH: KaKrle lr,rrrbr MecropoxAeuuit, KaKpre AaHHbre AonxHbr
(irrtr', KaKI4e ofpaHlzrroHkrs. ro uacurta6y. 3ro cpasy Ao6asur [pr.rKJraAHyro UeHHocub r.rMeHHo

ills narueft ivy 4ur opurui.

Adn,ecenona 31.H.: -f, cxaxy rro BbrcryrrJreHrlro: eac 6rrro xopotrro crbrrrrHo, peqb
lroHsrH€ul, nu o6tscns;,ttu 6ez rITeHI,I.u "no 6yuaNrKe", r4 gro oqeHb xopouo. flpesenralprt roxe B

IIeJIOM IIpI4trHzM. HO MecritMl4 craftArr neperpyxeHbr repMr,rHaMrr, u ecJrr4 Bbr HarrHere
IrporoBapl4Barb Bce, BpeMeHIr ror{Ho He xBarr.rr. lloeronry Mofi coeer npocrofi: roBopr4Te
I(oporKo, Ho cMbIcJIoBo. He "xar< pa6oraer ,anfopllTM", a "qro oH Aax n noqeMy gro
|eoJlofl4rrecl(Iz olpan;1aHo". V orleHb BaxHo, qro6rr nocne Kaxloro rloJloxeH14t y Bac
ocraBaJlacb [paKTurreoKatl qacrb: KaKar peKoMeHlarlvtfl 4Irfl, reoJlora ralra reoQn3r.rra, xarofi
cnellrorlll{fi nar B pa]BeAKe, rITo iqeJram c xaproft nnr4 pa3pe3ou. Tor4a y cnyilrare.left 6yger
olqyrleHl{e, qro oro He flpocro Ha.V..tnas. pa6ora, a rrHcrpyMeHT, Koroprrfi lroxHo rrpprMeHrrb.

Torrson K"C.: fl 6s Ao6asnr or ce6r npocrofi MoMeHT: y Bac pa6ora Ha crbrKe
|eo$u:ut<u la Marrrl{HHrcro o6yuenvrfl., ur gro HopManbHo, qro qacrb repMr,rHoB "He Haua". Ho na
3iaIIII4Te BalI(Ho, '{ro6r,I y KoMpIccI{LI He ocraJrocb orrlyue]Fllvrfl., qro reonorlm ryr BTopI,IqHa.
Ifoetorr,ry -s 6rt rrorrpreaIal Bac B KaxAoM rroJroxeHr.ru rrpflMo rroKa3brBarr reo(fusr"i.nyro
JIorI'IKy: xaxofi reoSuauuecruii sQQeKT Bbr r4cnonb3yere, rrorreMy oH AoJrxeH 6rrrr ce.f,3au c
cl6rexrona rporHo3a, LI fAe fpaHI4IIbI KoppexlrHofi unrepnperarlva. Eclz nu gro rrpof,oBoprrre B
2l-3 nonsrHrsrx (fpa:ax, Borlpocbr rrpo "noueMy MoAenr{ Mox{Ho 4oBeprrb" 6ylyt,,rrrratua"
atBToMarur{e(3Kr4. U e.ule - 3alrlvtuaeMble troroxeHr.rs .qeficrnzrenrno nyqrrre neperrucarb
\{aKcLIMtlJIbEto KoHKperHo, B yTBepAl{Tenrno.ft (fopue: qro cAenaHo, Ha KaKr.rx AaHHr)x, rarofi
ItonyqeH pe:tynbTaT z ltTO OH AaeT Anr npaKTrrKr,r.

A;rullrc6ap M.IyI.: A 6u cKa3aJI raK: pe3ynblar xopotrruit, uo BaM HyxHo qyr.b cr.rnbHee
"rpI'I3eMrI4Tb" efo Ant [poI4:.tBoAcrBeHHr,rKoB. To ecrr He roJIbKo lloKa3arb, qro MoAerb
x:pacllBat I'I MerpLIKIr xopoul]4e, a o6t.acuurl, KaK 9To r4crloJrb3oBarb Ha npaKTI{Ke: rITo
x:oHKperHo Aenaer fe(cJlof nocJle sauefi KaprLI rInI4 pa3pe3a, KaK 9To rroMoraer npgHrrb
pelrreHlre' qTo cqlzraerot yclexoM, I4 rAe pacKI,I. Oco6enHo rro rperbeMy rronoxeH[ro - xopo111o
6irr nH-f,rHo cKztsarb, Ka,rt gTor noAXoA MoxHO nepeHecrz na KasaxcraH: KaKne rr4rrbr ,o6rerros,
K:aKLIe AaHHlbIe AoJIXHIbI 6lt:tr, I4 rITo 6yAer, ecJrrr AaHHbD( He xBaraer. TorAa pa6ora 6y4er
BocnpvHllMatTbc-f, He KaK aKaAeMkrrlecKat AeNiloHcTpallus, a KaK TexHoJrorr4r, KOTopyrc peanbHo
rvroxHo BHeAp{TB.

6. flocle orJtalrreHlrt o'T3bIBoB perIeH3eHToB ]r Hayqnbrx KoHcyJrbraHToB,
NIPOBEAEHHCITO O6 CYXC/IEHIIfl , B bICTYIIIIJI COIi CKA'IEJIN CA4YON A.E.

Caay'o" A.E.: []ceu yqacrHuKaM pacruupeHHoro 3aceAaHrzx raQe4psr 6onuuoe cnacz6o
3a BHI'IMareJIbHoe orHoIIreHI'Ie r uoefi pa6ore pI 3a KoHKperHhre, npo(feccuoHiurbHbre 3etMerraHr4r.
l[nr rraeux BaxHo, rITo Borlpocbl Ir peKoMeHrau.rr{ 6rrnu ue SopuanbHbrur4, a no cyrrr - no
repMl4Honorav' ro reorrorl4qecxofi znreprrperaul4t4, rlo npaKTLrqecKr.IM BbrBo.qaM pI no rro.rlaqe
Marepuana ]Infl ay4lrroplrpl reonoroB I{ reoQusuros. -fl co BceMr4 3aMerraHlrsMr4 ccrrraceH u
BocnpI'IHI'IMaIo I4x KaK noMolrlb, rloroMy qro oHtr AeftcrsureJrbHo Aenaror pa6ory culruee. B
6lnxafturee BpeMq a nepepa6oraro (fopvrynraponr<z 3arrlt4rrlaeMbrx noroNeuzfi s 6oree
yrBepxAilloultrf u Ko]rKperHblft nr'r4, "oreororuqy" repnuHoJrofrfio Marrrr,rHHoro 66yrenux,qro6lr oHa ql'ITaracb rloH-f,THee, coKpalqy B AoKnaAe 6noxrz rrpo BHyrpeHHroro rv{exaHr4Ky
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