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O6eu ApAaHa
CepNansusrr

Aruzlrona Ariuaru
AIzlxaHKu:rr

ConepureHcr"o"aHue nero.qo::roruu 3D
peKo Flcrp,/xrltru o rrop B o3A].ruH 6rx nuyuil.

3neKTpoleipe Ae'Is Ha ocHoBe reollpoc rpaHcTBeHHhrx

AAHHbIX

I
pv

LlccteTonanu.e coxpaHHocrrr rapj\4oHr.rur rrpu
ocBoeHr/rr4 He.qp rryreM nepepa6orrcz orxoAoB

IIpotr3BoAcrBa

4 Aruatuz reMarI{Kr'I pa6orblEreu:6ep4r.reBa PycJrana trIrbAocoBrrqa <<o6ocnosaHue
erpoB I'I pa3pa6orKa slreproc6{lpelrarcxlefi TexHoJrorr4r.r oKcnnyararlvz MirnoMoruHhrx
x'reJI>' [peIcraBJIeHHoI4 Ha col4crKaHl4e ] {eHofi crerleHr,I AoKTopa PhD lo c[erlr4aJlbHocrr,r
700 - <<fopuoe Aeno))
{r'rccepraql4oHHaf, paloraAoKropallla KasHtr'ITY zvr,3sra K.Z. Carnaeea ElreMoepArreBaHa lrlsgoconnva nocBtIIIeHa paapa6orr<e sHeproc6eperarorqeft TexHoJrofr4r4

nnyutar\ukr MaTIoMoIIIHbIX pyAHbIX TeJr a rarcKe MeroAr4Kr{ ycraHoBneilufl rrapaMerpoBlolB3pblBHbrx pa6or flpu 6ypeuuu MaoczBa paccpe.rloroqeHHbrx BeepoB crrerlr4ilJrbHbrM
r"""i p";;fi ;"';;-;;'.;

rcrefr cKBDI{I'IHHbrx 3aps.{oB' qro flo3l]oJurer cyqecrBieHHo cHr43rrrb o6re,urr 6ypeuux.
vwt sHa'reHzfi cropocrez cMeilIeHrrt cpeAbr rrplt nos4eficrnzz cl1r4Marorulrx

IIecKI4x naupxxenufr Anfl Ka.xAroii [apbr cKBaxzHH x 3aprAoB B Beepe, nplr
IrtiEvIvt napaMerpos z o6reN{oB pacrtrllpeHHhlx rracrKoB norocrefi B3phrBHbrx cKBaxr.rH rz

te cnoco6a [poBeAeHur npy6onofi nonocrz u 6ypeuuu lapannenbHo oolprx(eHHhrx
icrequaflbHbrM rrpucloco6nenzeu, o6ecnev[saroqefi lpoxorKy orpe3Hbrx v rpyrux

)rn[r4x 3a oAr,rH rrpueM B3pbrBa or 15 ,40 30 na. rar c Hr43ry BBepx, TaK r4 CBepxy BHr,r3.
Ha ocHone BbrrloJrHteMofi paCioru ycnerrrHo 6rrnli perxeHbr 3ararfvr, cBr3aHHbre c

IITeHLIeM npoIIeHTa I43BJIeqeHLIt py!:br 14: cHr,rxeHLrrc KycKoBarocrr4, Koropbre n 3na.rzrenbHofi
rI4 OOKpaIqaIor gKCrIJIyaraqI4oHHbIe 3arparbr He roJIbKo Ha rrorpy3orrHo-IocraBoqHoe
.4oBaHr.re, Ho r,r Ha Apo 6vnr;Ho -copll4p on oqHbre p a6orrr.
AHa.[r'rs ypoBHs BHe,ApeHLIflt lto3yJrbraroB Arrcceprarlrru B rrpaKTr{qecKyn)

IIOCTb.

3a nepuo4 BhrrroJrHeHr{x pa6orrr on'yr(inzr<orano 13
: 3 craruz - B MexlyHapoAHhrx Ha)AHbrx )KypHaJrax

HayqHbrx crarefi 14 AoKnaAoB, B ToM
c KBapruJreu Ql z Q2, nxo4xulze n

Eal
pa3

3aK

AOn

,4aHHlbrx Scopus; 2lareura PK.

4.41'uanns reMarlrKlr paborrr Qprrrn6aena Baypxaua AxueAr.reBr{qa <IrllccrelosaHrat
eHuK) sSQerrznuoclu or6oiiru r; npeABapr{TeJrbHbrM a3yrrpoqHeHraeM MaccrrBa>>,

HoI4 Ha corIcKaHI,Ie yreuofi crereHI4 AoKropa PhD no cnequaJrbHocra 8D07203 -
iaflvrHlKeHepus.

{zr:cepraqnoHnafl pa6ola AoKrc,paHra KagHZTY uvreuu K.trI. Carnaera Oprrnoaena
Axue4uenuua fIOcBtIIreHa I4ccneAoBanvIflM TexHoJrofrrr4 npeABapLrreJrbHoro

H9IJJ{{ MaccnBa .4JIt rIoBbIIIre)HVJ{ eQ$errznnocru or6ofiru py4u. Vl1en pa6orrr
K)qaerct B I'IcrIoJIb3oBaHI,II4 rlpelIBap[TeJrbHoro piB]TrpoqHeHr4r Maccr4B,a 6ypenzerra

ptAa cKBax(I4H c ) IeTol\4 3oH Aeircryut asprrnnofi BoJrHbr r,r B3phIBaHveM
B, MolqHocrbro He rlpeBblruarcqeil lpe4en lporrHocrrl f)a3pyrxaeMbrx ropHhD( rropoA.
Ha ocnoee BbIrIoJIHteMofi pa6orn ycrrrerrrHo 6sum peueHbr cneAyrorlt4 e 3areprvr:
- Ananzg MeroAoB rroBrrrrreHr.rs KaqecT,Ba Apo6neHr4r p.y4br
- OdocHosaHr4e paII[oHiuIbHbIX lapaMiorpoe 6ypeHnx cerKlt cKBaxr.rH, o6ecueqznarc11r14x

Hrre [peABapI'ITenbHOrO piBjmpoqHeHFroro cocro{Hv.s Inr,cHr4xe]FlLrs. ylenbHoro pacxoAa
BhrxoAa nera6apurHbrx KycKon ropnofi r\daccbr.

- flposeAeHr.re orrbrrHo -rrpoMhrruJreHn:hnx B3pLrBHbrx pa6or.
- o6pa6orra AaHHErx onb.rHo-rrpoM'rrrrJreHHbrx B3pbrBoB pl $oprr,rynzponxa

rIVr4.
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3a lepno4 BbrrroJrHeHr.rx pa6orrr on,ydlrron ano 4 HayqHbre crarrn, B ToM qlzcJre: 2 ctatsu
Ql ra Q2, rxo4rrrlze B 6asy 4aunrx

MexqIyHap0AHhIX HayqHhrx XypHanax rt) KBaprlrJr€M

4 Auarus reMaruKrl pa6orrl o6;lirepiuonofi fy.nHyp Ba4ur6eKKbr36r <paspa6orya
o-MeroAI'rqecKI'IX ocHoB AJLI co3AlaHun egunoi,t crIcreMLI feoMoHnTopltHra 3arHarp.flx(eHHo-

npoBaHHhrM cocrorHLreM MaccrrBa fopHbrx rropoA Ha Ka.rapcr0u Kapbepe),
sreHHofi Ha coI4cKaHLIe crereHt4 lox:ropa PhD uo .rr.q"*"" ocru 6D010700 - <fopuoe

)).

HA

n

[racceprau]IoHHat pa6oraroKropaHra KasHIITY rrM,eHr4 K.Z. Carnaesa €)6rixepirr,ronofi
r Ba(rrr6ex(bl36l rrocBrrrleHa pa:pa6,orre Ha) rHo-Mer()AlrqecKux ocHoB co31a111 e.[znoft

3MbI FeoMoHI'IToprrHra IIplIpoAHoro uauprxdHHoro cocrotHr.rr MaccLrBa cKaJrbHhrx nopoA
pcKofo Kapbepa, opzeHT[posaHHofi Ha [porHo3LIpoBaHI4 14 paHHee rrpe)AynpexAeHr.re
aqecKl'rx 4eQopuaqzfi orKocoB B ycnoBLrrx eos4eftcrnur reKToH1rq(lcKzx nonef
sxenrufi c I4cIroJIb3oBaHveM coBpeIueHHrbIX MoHr.rropr.rHroBhx rexHoJroflrfi. pzrspa6oraHurrfi
oA [o3BOJUIer BbUIBJI.ITb 3aKoHoMe]pHosrr4 nepeopr4eHTA):\Ulr fJraBHbrx Halp$r(eHprfi s soHax
)HI'IqecKI'IX prBJIoMoB, r4e ua6nrollirerofl rlepeAoBaHr.re 3oH pacrmr.rBaroqrzx r.l cxfl.rMaro11l14xpxxenzfi' r{zcneuuoe MoAenI4poBatFIIze rBhulBzno $opr'r}rpoBaHr,re noreHrlr4irnbHo orracHbrx
coB .uI4HaMuqecKoro pa3p'f0JeHvfl. ZcnonrsoeaHl4e .KpHTepr4eB flpotrHocrr,r B paMKax
krpoBaHus' rIo3BoJIkIJIo o6ocnosauHor BhIAerIlTb 3oHbr 4esoprr,raqzoHHhrx npornnenzfi,

BaHH-blx reKToHI4qecKI4MI4 HarlptxeHlttMrl. flpe4noxeunax MeroAr,rKa feoMoHr,rropr4Hra
HOBbIe rIepcrIeKTVBhI Anq [prlMeHeHI,rr aBToMarrr3r,rpoBaHHLrx Cr4CTeM na6nro.[eHZS Sa

aBocrblo orKocoB B ycnoBr4tx cn,oxrrofi reoAkIHaMr4KI.r KapbepoB.
AHa.[ns ypoBHq BHeApeHr.rfl lpe3yJrbraroB Arrcceprarlnrr B rrpaKTuqecKyro
bH0cTb.
3a nepuo4 BhrrroJrHeHLr.f, pa6oru

: 4 cratsu - B Me)KAyHapo.4Hbrx
on'y6lzronaso 12 Ha) rHbrx crareft v Aon:naAoB, B roM

lFlayqrrbrx xypHanax 0 [porleHTr4new 7I%o,, 43yo u 37o/o
e n 6aty AaHHbrx Scopus

AHaJrr'rs TeMarrrxrr pa6o'rrr Paxuu6aenofi [zuapu XexcenranrieBHbr
(C crBoBaHI4e MeroII4KI4 MoHl,itrol,r4Hra r,r3MeHenzx 6eperosofi rzHzu KacnzficKoro

Ha ocHoBe AaHHbIX ,4I4CTaHIII{OHHO|O 3OHAr4pOBaHrr{ 3eMJil4)), IIpeAcraBnenHofr Ha
Hr4e creneHkr AoKTOpa PhlD lo cnerlr4iiurbHocrz 6D071100 - <<feoresra_f,)>

,{uccepraqroHHa.f, pa6ola loKropanrra KagHZTV rauenra K.Z. Carnaeea lpaxvl{6aesofi
[u rprr XexceHraJII'IeBHbI [ocB.f,[IeHa aKT\/aJrbHofr npo6nenre MoHr4TopzHry 6eperosofi rr.rHuz

nfrcroro Mop.tr c [pLIMeHeHI4eM .4aHHbrx Ar4craHrlr4oHHoro 3oHAr.rpoBauus ileg4nu (A33).
OA OT TPAAI4III4OHHLIX MCTOAOB HA COBPEMEHHbIE TEXHOJIOfIrIVI C ZCTIOJIb3OBAHI,IEM METO,IIOB

14c KocMl'IqecKofi reoAeslalr [pLIBe)no K pzBBt4Tr4ro r,r [rr4poroMy rrprrMeHeuzrcr rlo6albHbrx
HA raqrloHHblx 0[yTHLIKoBBIX crlcreM (-|HCC). Hapxgy c orrrM, B rrocneAHee Bper\ur na uepnrrfi

BblAtsnralorcfl' 3a4aqv. KoHTpont npnpo4uofi cpe.4bl 14 nporHo3upoBalvrfl Bo3MoxHhrx
BpeMeHHbIX prsNreHeHI,Ii n npupo26Iofi o6cranoere prrnvqHhrx perkr oHoB. 3rzu

ocoooe BHI'IMaHI'I€ K I'I3f{eHI,In ,4I4HaMI4KLI reocltcreM, rlpoqeccoB, [pror4cxoArrqux
oI4 l(ope 14 co3AaHI,Is. I.rnaMurrecKr,rx Kapr rrp[poAHbrx ssrenprir. Mero4rr accneroBaHvfl

e ce6s: aHaJrus cyrqecrllyrorrlzx oreqecrBerrHbrx rr rapy6exnrrx Mero.qoB
ra BoAHbrx o6renron; o6ocncx'aHue nsr6opa uayruo-o6ocHoBaHHbrx MeroAr4K

HeHvfl zsuepeHzfi c [pI4MeHeHI4eM arllaparypbr crryrHl,rKoBbrx crrcreM, rcocMr4qecK7x
; paspa6orxa pa6o'rrlx nporpaMM nrpoBeAeHrr.rr gKcrrepr4MeHToB t4 r,rx MareMarr4qecKat
Ka c npuBJleqeHveM MeroAoB MareMrarr.rqecrofi cralvrcrprr<lr, Teopvtv BeporrHocrefi. u

yroqero npolpaMMHoro o6ecne ,u.envfl.

AHarII3 ypoBHfl BHeApeHr.Is pq]yJrbraroB Arrcceprarlnr B rrpilKTr{qecKyro
bHocTb.
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3a lepuo4 BhrrIoJIHeHrIa pa6orrr ony6rzxonaso 8 Haf{Hhrx crarefi r.r AorKnaAoB, B ToM
: 3 crarsr'r - B MexryHaporHbrx Hit) IHbrx )KypHirnax c npoueHTr4 neyt 4}%o,BxoArrrlLre s 6asy

irrhrx licopus
4 AnaJrra: TeMarlrKrr pa6orsl Hyprlrunora Cepuril Maparoeuua <<oqeuxa cocrorHr.r,

o'HeHroB ropHbrx xpzocQep c npuMeIIeHueM cnyrHl4Kotshrx rexHoJrorr.{fi>>, npencrasreHgofi

H
a

)aKbIHoBa cepuxa Maparonzva rro()BtlrleHa KoMrrJrencnofi orIeHKe cocro.trHr4jfl vr nvtHaMvrKprenenufi ocHoBHEIX KoMrIoHeHTon ropnoft rpzoc$epu }Cerucy Anaray c [c]rroJrb3oBaHveM
peMeHHbIx cnyrHLIKoBbIx rexHoJlorufr. Ii nccne4onaHrrrl BrilrroJrHeH aHaJrr43 rrpoorpaHcrBeHHo-
uterrnofi rvlflaMuK]1- nJloxlaAz JIeAI{LIKou, pacqer reoAe3r4rrecKoro MaccoBo'o 1anauca u

T

BJreIr[e KaraJrofa KaMeHHhrx rJI€TrI€poB. Bnepnrre 6rrn cocraBJleH KarzlJtor KaMeHHbx
ePon Xerucy Anaray I'I BbIrIoJIr{eHO KaprvpoBaHue ruHaMr4Kr.r nnorqa4efi JreAHr4KoB 3aI9 6J016 rr', a ra*Xe rloJry{eHbl z'Qoprwaqrnr o feoAe3^rrecKoM 6anaHce Macc Jre.rIHr4KoB.M [qrIpoBaHHarI MeroAzKa zHBeHTqpl{3a\vpt no3BoJrrrJra rroBbrcr{Tb roqHocrb oueHKr4

'orHll'fi aKTI4BHbrx KaMeHHbrx ulerqepoB. flparrravecKail 3Haqr,rMocrr pa6orbr 3aKJrK)qaercr B
MO)KHOCTI4 npofHo3l{poBaHn.fl AOcr)TIHOCTT4 BOIHbrx pecypcoB perr4oHa u yldre cKopocrt4
p'ara\prkr nerHr4KoB rIpI4 yrlpaBneHtu4 no4oxo:rficrBeHHhrM KoMrrJreKcoM, ceJrbcKr,rM

crBoM I'I sHeprerl'Iqecrofr uuQpacrpyrrlrypofi. floryvennrre AaHHbre o ABr4)r(en[.rr.r KaMeHHhrx
B cny)Kar ocuonofr AnuI cHI4xeHI4s pIzcKoB nplapolghx KaracrpoQ, raxux KaK ceJrr{,

HbI I'I IlpophlBhr MopeHnrrx osdp. Cpe4Hzfi orpullarenrHrrfi Naaccosrrfi 6anan,c nerurzxos (-
m wre.) orpax(aer reHAeHrlr{rc K 3acyru.u.rBoMy KJrr.rMar:r Lr $opuzpyer Ha}^rFryro 6asy 4nr

a;' a4anrarIul4 SKocI4creM pef[oHa. Pe3ynbrarbl I4ccJleAoBannfl.aMeror BaxHoe 3HaqeHr4e
[naH]apoBaHut unQpacrpyKrypbr, rocKorrbKy pexz Ar:cy, Kaparan z Jlercu, 6epyrqve
no s xerucy Alaray, o6ecneqzBari)]t oKono 20o/o r|oltrofo rrr.rraHvfr c/jtepa Eanxaru.

at pa6ota BHoOI'IT BKJIaA B pc)ftloHanbHbre prHr4rlr4arLrBbr I{eHrpangrofr Ar"" ,ro
KJrr4 Marn qecKzx z3MeH eunit pt;, so rHofi 6 es ouacHo crz.

Aua,rng ypoBHfl BHeApeHr{fl lpe3yJrbraroB Arrcceprarrur B [paKTr.recpyro
bHocTb.
3a neprao4 Bbr[oJrHeHr4x pa6oru onydnr{KoBaso 5 HarrHbrx crarefi
3 crarsz - B MexryHapoAHhrx rilayqHbrx x(ypHiurax o [porleHTr4neM

cou.cKaHr.re creneHrr AoKTopa phu no cilequanBH ocru 6D071 100 _ <feolegus>

,,^..IT-r^:rylt :_ ""o. cepr4rr r'r3 *re MeHee, qeM AByx crarrefi a o^Horo o6:opa
x:oBaHHbIX B v34aEvrflx' BXOA9:IIII4X B rlepBhrit u (n;nu) nropofi KBaprr4Jtrb rro r.rMrraKT-
rlo .4aHHbIM Journal Citation Reports) AoKropaHraL KagHLITV znaeuz I(.2. Carnaeea

L.I IOKnaIOB, B TOM

92%., 92% u 84%o
n 6asy AaHHbrx Scopus

AHa.lIIIs reMarr'rnlr pa6oru ]rpalanrzena Acera Ceficen6exoBr.rqa <Mo4epuu 3arrkr5
oli reo4esuuecrcofi cerl,I rop{ua Anuarrr c [pr,IMeHeHr,reM crr)rr,Ht4KoBbrx vl

LtMerpuqecKl4x AaHHhIx)), npe.qcraBJlerunofr Ha covcKutHr.re crerreHr.r 4orrppa PhD no
;rraJrbnrocrrr 6D07 11 00 - <feonegusr>

,{zrlcepraquonHas. pa6ola roKTopaHl'a KagHZTY rzrrreuu K.Z. Carnaeea vpas anvreBa
Ceiicen6exoBl'Iqa nocBtIIIeHa aKlyanbrFrofi Hayruo-upaKTr4qecKofi aa4ave MoAepHr43arrr4r.{
il reo4esz'recrofi cerI4 fopoAa A"unaamr Ha ocHoBe r.rH'lefparlur4 crryrHr.rKonr,rx (fHCC) n

MeTpLIqecKI'Ix AaHH6IX c flocTpoeHl4e]v{ JloKilJlrnofi nao4enu reov1la. Tenaarzma orpax(aer
lI or rpaAI'IIIr4OHHbrX MeroAoB K COBpeMeHHbrM TexHoJIOfr.rrM BbrcoKororrHoro
HarHo-BblcorHofo o6ecn:e'IeHllt, Bocrpe6osaHHrrll rrptr uHXeHepHErx vratbroria1vrflx vl

ocrpolnreJlbHoM [poeKTllpoBaHr,rr4 ]] reoAr,rHaMr4qecKr.r atKTr{BHoM pervoHe - r. Anrrlarrr.
BrIIrMaHI4e yAeJIeHo o6ecueqenl4ro cofJlacoBaHHocrrr noranrrrofi cerlz c rno6anrnofi

wGS84 fi KoppeK'rHoMy rflepexoAy MexAy cr4creMaMr4 Kooprr.rHar. Mero4rr
ILIas BKrroqanu s ce6s.: aHa.Irvt3 cyrqecrByroqux oreqecrBeHHbrx n sapy6exusrx
IvIoAepHv3allvt4 feo.qe3lzqecKl4tx cerefi; o6ocHonaHze err6opa MeroAaK rroJreBbrx

vI3

II
ttuu: u KaMepaJrbHofi o6pa6orKlr; trpoBe.qeHr4e cralaqecKr4x fHCC-Ha6.nrc[eunft ua

LI

M

A,fC z ux locro6pa6omy u w.rBiHvtBaHue B crre.rlr4aJrr.r3r.rpoBaHHoM rrporpaMMHoM



neqeH,n,n; Soprr'rr'rpora*vle u Biulvnarlrrm JroKaJrbHofi uo4enra reor4.4a Ha ocHoBe r4HTefpaqvuHI,IKOBrIX 14 HUBEMHrIX TPABI4MCTPUqE()X:UX AAHHEIX; IPI4:MCHEHIzE METONOB MATEMATI4qCCTTOfr
|]I{OTI{KI{ AJLI OIIeHKII ToqHocrl4 II Broclpt)[3BoIl4Mocr14 pesynlraron. IlonyveHHhre perxeHil,

l:,:#':,"?::::i-.::-TlieHre 
roqHocrrr rrrrraHoBo-Bhrcornroro o6ocHoBaHr4s. ropoAa ArMaru,ttln']Ine u ynu$vraql4lo Koo]pAnHarri:o-BblcorHoi ocHoBhr,, qro coorBercrByer coBpeMeHHErMdonanusirl qzQponofi reoA$I'Iqecro[ uutfpacrpyKTypbr 14'rpaKrr4rrecKr4M HpKraM orpacnr4.

Ananus ypoBHfl BnreApeHr.rs pre3yJrbraroB Aucceprarlztl
bIIOCTB.

ux Scopus

Htt5n{Hhrx crareft 14 AotKJIaAoB, B ToM
c irrporleHTltil.ev 37, BxoArtqkre n 6asy

AHa"Itrs reMaruKr{ padorrr Be.runraxanosofi Eprexau Epnap4rrsu <plHrerpaqzrtIpocrpaHcrBeHHEIX AaHHhrx rlpu oUeHKe gKoJrofzHecKr4x pzcKoB (na flpprMepe

B nlpar(TvqecKyro

3a neprzo4 BbrrroJrneHzx pa6orr,r on5r6nvxonano g
I crarrs - B Mex(.4yHapoluBrx Ha) rHbrx xypHaJrax

NGrIIrJIeHHhrx perlloHoB Kaparanl;zncrofi o6nacru)>>, rrpeAcraBnesuofr Ha coprcKaHr4eIeHI'I AoKropa PhD no o6pasoealemHofr rrporpaMMe sDoz:oo <feonpocrpaHcrBeHHa,
I)OBar zHxeHepr4r)).

,{u:ccepraqvro;ilnafl. padora AoKropaHra KasHl4lfv HMeHr,r K. rl. carraesaxanonoft Epnexan Epuapxrrrrbr tIocBtIIIeHa pa3pa6orre MeroAr.rKr4 rouunercHoft
oq KI4 gKoJloruqecKI{x pI4cKoB B lpoMbnruJle]rHhx pafiouax KaparaH4uucrofi o611a'ctuHa ocHoBe

Ee

u
II

rpaIII4z reonpocrpaHcrBeHHblx U CTarr.rcrr.rqecKr4x AilHHErX. flpe4noxeHr{brfi Ha) rHo-rzqecrzfi rIoAXo.4 HarlpaBneH Ha t\4oAenI4poBaHr.re paclpocrpaHeHr4r 3ilrp-rr3Hrroru[x
TB rt oKpyxatoqefr cpeAe, rlporH()3llpoBaHve gKoJroft4qecKr4x pt4cKoB r.r onpeAeJreHr.re 1111
vflHa 3AopoBBe HaceneHl4.g. I4nrencztlnroe I'IcnoJIb3oBanr4e rrp[poAHbrx pecyprcoB, BhlcoKa.,r

eHTpaIII4.fl rrr6pocor rr HaKoIJIeHHI;x o:rxoroB $opuzplrror KoMrrJreKcHEre or(olorr4qecKqe
, BJII'uroq[e Ha 3AopoBbe lraceJleHvnu'yctoittrl4Boe pa3ErraTr.re reppr.rropr{u.T;saguguoHHbre
hr SKOJrOf[qecKoro MoHI,ITOprrHfar 3arracrylo He o6ecre.rusaror .{ocraroqnofi

nor ro'IHocrll ut KoMrIJIeKcHocrI4 oIIeHKI,I pucKoB. Conperr,reHHbre) TexHoJrorLr1l
hr c reollpocrpaHcrBeHHr,IMl4 .qal{Hbl:M:r,r - lrHTefpauv;r reoranQopuaquorrHbrx crrcreM
),ILrcraHr\I4oHHoro 3oHILIpoBaHus3etrotu (A33), AaHHrIX oKoJrofr4rrecKoro MOHr4Topr4Hra z
crl'IqecKr'Ix rloKa3areJleft 

- orKpblBator HoBbre Bo3Mox(Hocrtr ;rlrs. 6onee roquofi pr

nercsofi 0II9HKI4 sKoJlofuqecKlax plrcK(x. O6leluHeHr4e lpa3nuqHbrx reonpocqpaHcrBeHHhrx
rIO3BOJIter BbuIBJItrb npocrpaHc[BeHHbre 3aKoHoMeprlocrll 3afp{3HeHI4r, MOAeJIr4poBarb

pocrpaHeHve 3arp-{3HtIOqI4X BeIrIecrB, otlpeAenrrb sKororurqec:KLtyfl3BLrMbre reppl,ITopv|?t, aIl pa:pa6arrrnarr o6ocuonaugrre, Ivtephr rro cHLDKeHr4ro axonorv.recroI Harpy3Kt4.
pa6ora BhrrronHer{a n ra6oparopufi <<3KonornrecKoro MoHr4ToprlHra))

I'IoHHo-t4HXzHI4pzHfoBOro qeHTpa fMK fopHo-Meriuuypft4rrecKofo r{Hcrr,rryra B
mq@ I4PH BR21881939 <Paspa6o:rKa pecypcoc6eperaroulr4x oHepforeHepvpyrourrx

oJIOfrII4 Anfr I'OpHo-MeTarnyprl4qecKolro KoMrrJIeKCa v co3AaHrre vHHOBarIuoHHofo
V HI'IpHHroBoro IIeHTpaD. llarzu o6pa:lotu, .4aHHoe r4ccJreAoBaHr4e, HanpaBJreHHoe Ha

K
VIH aIII'Irc reonpocrpaHcrBeHflbfx AaEHbrx [pr4 oueHKe 9K()Jrofl4rrecKr,rx prrcKoB Ha rrpr{Mepe

nAzscr<ofi o6nacru, flBIrfrercfr. al(TyiiltbHhrvr. OHo croco6crnyer coBeprleHcrBoBaHr.rrc
HA IX CICHOB I'I [paKTVqeCKLIX I4HcTpyMeHToB yIIpaBneHVtt SKOJIOrzqeCrOft 6eSOlacHOCTbrO,

eHI4Io eSQexrznnocru MoHltrTopr.IHra, cHtalKerrrrrc HeorrpeAendnrrocru np1a
II o3I4pOBaHI4t4 pTICKOB lI COOTBeTCTBT4:rO Ha.rlr4oHanbHbrM r,r Nre)KAyHapo.4HErM CTparerzqecKr4M

M.

AHaJrus
bH0cTb.
3a rrepuo4

ypoBHq BHeApeHus pe3yJr6TaTOB ArrCcepTarl[[ B

BrrnoJrHeHvx pa6orrr ony6.[r4KoBauo 11 Hayunrrx pa6or, z:
Ha) rHoM )KypHane c [po]rleHrunert 960/o u 860/o sxoArrqzfi

rrp,rKTr.rqecKyro

su>i: 2 crarbv B

n 6asy AaHHbrx

rp

AHOM



pocTpaHcTBeHHhrx AaHHbrx)), [peAcTaBiJIeHHOfi Ha
r4it"rrlHocrrr 6D07 l1 00 - <<I-eonesvJr)).

Copxau4rrsu <CorepureHcrBoBaHve
ttttuuit gneKTporrepeAarq Ha ocHoBe

coracKaHr4e crerreHr,r Aor(Topa phD no

Ana.irlr: TeMarlrKrr pa6orrr O,6eu Ap4aurr
IIOILIU 3D peroHcTpyKrlr4r4 orropr Bo3lyrrrgrrx

rypl-uqecKoro KOMIIJIeKCa v co3AaHlre) r.rHHoBarIuoHHOfO LrHlKUHr4pr4HroBofo rIeHTpa)) u
FIeHhI Ha 6ase Har{Ho-I4c,cneAoBatrenrcrofi na6oparopraz <<I{uQpo"o.o, KolvrrrbrorepHoro

erII4poBaHI4t rexuonorrafi 4o6rnu py'I Lrs 6noros p:rnz.rHofi cJrolrHocrr4 crpoeHr.rs)
oBaquoHHo-LrH)KXIJrrpvHroBofo rIeHTpa fMK fopno-naeraJrJrypruqecKorg uHcrvtryra
H'I'ITy, {nr peuleHu{ rlocraBneHrlblx 3araq npr{MeHrncr KoMrrJreKc reoperr.rqecKr4x t4
I4pl'l:qercKt4x Mero,4oB' BKJlroqaloquft o6<l6qeHvIe v cpaBHl{Tenrurrfr alurru3 cylrqecrByrou[x

AOB' MaTeMaTI'IqeCKOe MOAenI4pOBaIII4e, SKCII€pLIMr.'HTUIpOBaHl,re, [naHLrpOBaHl,re vr
o:tKy sKctIepI4MeHTanLHbIX AaHH6rX, a'raKxe COBpeMeHHhre MeroAEr o6pa6clrxu o6raxoe. Pe:iylrrarbl I'IccJleroBalnfl rrpcrrrulr.r anpo6aqHrc u BHeApeHbr B npov3r]o.rlcrBeHHyro
nr'Hocrb TOO <AliGeo>, qro flc)rrBepxAaer vrx npaKTr4qecKyro 3HarrprMocrb z
etiosaHHocrr n c$epe pasBvrtrfr reory)c)crpaHcrBeHHbrx rexHoJrorrrfi lns oHeprerr.rqecxofi

,{narlrs ypoBHfl BHeApeH[q pe3yJrbraroB Ar.cceprarln[ B npaKTrrqecKyro
rbH0cTb.
i3a nepvo4 BrITIoJIHeHI,Ix pa6otr onlr6inzronano 11 naryvnrrx pa6or, vrs HvtK: 1 crars-f, e

rHoM Ha) rHoM xypHane c [poq(]rrrt4new9IYo sxo4srqufi y 6azy AaHHbrx Scopus.

r{.na.ung reMarvKrr pa6orrr Aurranroeofi Afinan Aaznxanqrrsu <<Zccnenonague
HrIocrI4 rapMoHI,II4 rIpI4 ocBoer'nu Her,p [yreM nepepa6orKr4 orxoAoB np(]r.r3BoAcrBa)),
a.ereHHofr Ha coI4cKaHI4e crerleHlr lor:Topa PhD no crerlnanbHocrz 8D07.203 <fopHax

l]raccepraqvlonHas. pa6ora .{oKroparrra KagHITITV zuenz K.I4. Carnaena Amupronofi
m A{ra;rxaHKbr36r nocBrrlleHa aKT],/€ulbrrofi uayvno-upar(Tra ecxofi 3aAaqe rro coxpaHeHr4ro

rap IIZ B HeApO[IOJIb3OBaHVLI qepe3 BoBJreqeHr4e orxo,4or] npoLr3BoACTBa Anr rIoBErIrreHr,It
KOH no c o6Hocr v MvtHep anbHo -c t;Ipb, erB oro KoMnJreKc a. llcnonrsoeaHz e orx o.rloe f MK Lr
T3

4apctnennofr exonoruqecrofi noneclr<ofi v peatuzagu it Haquonanrnoro npoeKTa
dnrfi lKasaxcran>>. I'Iccne4otBaHvIfl 6r,rnz [poBeAeHbr B par,Kax rpaHTa MraHzcrepcrBa HayKr,r

urercr o6pasoBaHplt PK Nq AP14871(;94 ua 2022J02.t ro1Lsr Paspa6orxu ie*rrooo.",

{raccepraqlronnas.pa6oraAoKroparr]ra Ka3HZTY r4MeHr4 K. Z. Carnaena 06eu Ap4anu
HKbr36r rlocBtrqeHa peilreHr4ro €rKT)/aJrbHofi uayruo-npaKTr4qecK oit gana.,m, cn.n:anuofr curerlcrBoBaHrleM rlpoqeccoB MOlILITOpr4Hra il ilLraf*ocrr4Kz o6terroe 3Ereprerr4qecxofi

lcrpyKTypEr' Pocr Macurra6oe 3Krlrlnyarallvkt Bo3llyrrrHbrx nu:nuit 3neKTponepe.rlaq,
I4e HarpySoK Ha gHepferl'IqercKfle cerlr z no:4efrcrBr{e npvpoAHo-KJrr.rMarr4qecKr.rx
onpeAentrcr neo6xoArrMocrr, BHe,{peHIrt HoBrIx reolpocrpaHcrBeHHbrx rexuolornfr,

rI€rtIpIB&KIIrI4x roqHylo, oreparvBFiylo I{ o6rexrzerryro orIeHKy rexHr4qecKoro cocrorHr.r,I Blo3/xylrrHofi' turruu sneKrponepeAar{Ir. B erofi cBfl3r4 paspa6orxa 14 coBeprueHcrBoBaHr.rer'{ctrofvl{ 3D peKoHcrpyKIII4I4 ollop Bo3AylrrHbrx o^u i oneKTponepa4u,, Ha ocHoBe
pOCTpaHcTBeHHhIx .4aHHhIX IIpeAC)TaB[[IoT BaxHOe HialpaBneHI4e pA3BLITLIfl Uz$pOnrXlM MoHI4ropI{Hra 14 yrlpaEneHux uu(rpacrpyKTypofi. IllonyreHHbre HafrHhre pe3ynbrarbr
BepxAaIoT 3HaqilMocrb t4cCneAoBdt:IVIfr, lIIf- BHeApeHI,It c()BpeMeHHux qzQporhrx M9TO,TIOB B
r's1I4r(9' rIoBbIIIreHI'It HaAe)KHocrI'I I4H)KeHepHhIX coopyxeHl4fi z olruuu3arJtru npoqeccoB
BlreHvtfl' )Is43HeHHbrM IIr4KJroM onop no:4ytuHofi lrvrnvtv 3neKTpolepelaq[. OcnoeHrre
lrbrarbl npoee4enHhlx I{cc.IleAonaHzfr nonyqeHbr B paMK IIII@ BR21881939 no reuerpa(5orxa pecypcoc6eperarcqr4x sHepfofeHepkrpyroq[x rexnonorzfi Arfl ropHo-

cn:ocro6ctnyer ycrofiqI4BoMy pa3Blrrurro, cHr4xeHr,rrc grionorilqecrofr uarpylKr4 r.r 6olee
I(TIrBrltoMy pacxoAoBaHl4lo lrpt4poAnthrx pecypcoB. Baxnr>crr gTlrx 3aAaq noATBep)KAaercfl,sQ

It}r 3oJrorrnaKoBbrx orxoAoB rennonofr onoKTpocraHrll4Lr c rroflyqeHveM



peooBaHHbIX crpoI4TeJIbHLrx MareprIaJI'oB. AolonHzrerbHo onr,r coorH ocflTcfl c qerBeprouqefi r:rporpaMMHO-IIeJIeBOTO 
or4HaHCHpOeaHv flHa2023:1025 rolrr - CosFanu:e coBMecrHoro

Lrfl rro BbIrIycKy HO,BbIX u [epc][eKTI4BHbrx crpor.rrenbHrrx Marepr{4JroB Ha ocHoBe

:,9":-lt3i#i,":-.:i"* ,.KorvrnrreKcoB 
vt MrrHepan'Horo cBrpb, Kasaxcraua,o'*seN4ofr n Ka:HtrITV uvenz lK. u" carnaeea. ftrr perueHr4.fl rrocraB.rreHHbrx 3araq\4eH'['llI4Cb TeOpeTI{qeCKI'Ie, TaK I'I SMtI]IpI{qeCKI4e MCTOIbI, ocHoBaHHEre sa o6o6qeHr.rv,HIITeJTBHoM aHzUII{3e, 3KcrIepIIMelFITI'IpoBaHI4I4, rIJIaHI4poBaHI4t vl o6pa6orxra

epl{MeHTanbHbrx AaHHbIX. Pesynsta:ru vccneAosaHzii BHeApeHhr B rrpot43BoAcrBo Harrrl'BO-rIr'rHKoBoM MeCTOpOXreHzur l[roran, TOO <<]rtrova I{zur<> z Ttfo <politechtrstruction>' flonyreurr flarenrrr PK Ha rrone3Hyrio Moren' <<cuoco6 ,,on)AreHrz-s
c0Aep)Kalrlefo Btx(yrqero)) u <<Cocrae :lo.noraso6gtoHa HL'aBToKJraBHoro rBepAeHLrf, z croco6
rlcrJryrleHl4t>>, u Cru4ereniscrBo << oqema rrpurorHoctrr orxoAon o6orarqr )Hprfl c rleJr'roII{ p acTB OpoB Ans yKpeureHr4' qp ellr.rHoBaTbrx orKo c oB >.

Anra,rug ypoBHfl BHeApeHrrfi pe3yr'rbraroB Arr.rcceprarlu[ B rpaKTuqecKyro
IrrocTb.

3a nepzo4
hIX

BhIrIoJrHeHr.rx pa6oru onyr[17*o"aHo 15 HafrHhrx pa6or,
Ha) {Hbrx x(ypnanax c nporleHTwtert 6901,, 5106 u 42 yo

I43 HIIX: 3 crarrz g

BxoAqrrlze e 6a3vHrrx Soopus.

5. Ananras pa6orrr oQzqua.rrr,nrrx perleH3eHToB (c trpuMepaMr.r nau6olee
rrx orrrrnon)

Peqenreurrr

y3rrrHa Bepa CepreeBHa
A.T.H., crapnufi Ha)ArHbr

corpyAHr4K rorunauzfi (UI4OPA
A3I4-fl).

Ilenraen Toley6erc llleuraenuq
AOKTOp TexHr{qecrcr4x Ha
npoQeccop xaQe4pu <<3euen
pecypcbr vr KaAacrp)) Kagaxcrcz
naquoHanurrrfr afpapHhr

ono
AOTKTOpaHTa

(DUO peqenrenra I
(4olxHocrb, )AreHa.f, crerreHb,

3BaHLIe, KOJII{{r9CT]3CI ly6nuraqufi
flocnellrriurbHooTrl gil nocnennze 5

OIIO peqeH:reura 2
(AOJDKHo cr\ yqe]i.afl creleHb,

3BaHv e, KoJrr,rqecrBo ny6nuraqzfi
IIo cllellr4 UrnbHocTI4 3a

Capu6aen Ma4urp A6gy.rr;raennv
K.T.H., crapurufr. trp,en. KasHV

vMeHz Anr-@apa6z

tCaprr6aee Ma4nap A6gy,r,raenuu
K.r.H., crapurafi. rpe[. KagHY

LrMeHr4 Anr-@apa6z

Yrem<le Epxarn 1fy'pcrrHonu.r -

loxrop PhlD,I4fI
r..rMeHr.r n.A. K

Vremon Epxaru lly.pcunonlrv -

{orrop PhD, I4fA
14 MeHr4 n.A. K
Caprr6aren IVIa4unp

A64y;r.naeBrrq -- K.T.H., r{.o.

Aorlenra rcaSe4pu

<Kaprorpa$uuu
reoznrloprvrarlfxv )), S axynrrera

feorllaQura u
npr4poAononb3oBanu4s, KasHY

nMeHH Als-Oapa6ra loxrop PhD

CI(CCHIANIICBHA

Caprrtdaen E4in CayuroBr.rq -
AoKTop PhD, u.r:1. Arf,r{eHra
<<Kaprorpa $vrn v reouHQopuarz

Kagaxcroro Haqr,l:oHaJrbHolo
yHr{B epcl{rera, 14 M . urc -@ ap a6u,

r{ccneAoBarenrcxptfi Ircrcrt4Tyr



rpy

Capu6aer lEqlu Cayronu.r -
.{oKrop PhD, rr.o. AorleHra xaSe4pu
<Kaplorpa Qwx u reoznsoprr arr4Ka

Krnaxcxolo Harlr4 oHilJrbHoro
yHr4 Bepcnrera rlM. ut_eapa6u

Caprr6aen llqnl Cayronuv -
AoKrop PhD, u.o. AorleHra raSe4p
<Kapr orpa Sum u reoun$oprraarvKa

Kasaxcxor,o Hitf(r4oHaJrbHoro
yHr4 Bepcr{Te,ra rtNr. atrc-eapa6u

llce peIleH3eHThI I{MeIor onEIT llay#ro-zccne.qoBareJrrcKoft pa6orrr, ony6nvrxoeaHHhre
flo l{alpaBneHutM llaccepralll{oH:Hbrx pa6or rr coorBer()TByror rpe6onauuxrra.

(i. -llpe4.lor(eH[q rlo AaJrbHeftmeluy coBeprrreHcrlroB Hrrro crrcreMbr rroaroroBKrr
blxr(aApoB: floerrcurr rpe6onauvrfl r<i, pa6ore HafrHr,rx KoHcynbraHror (oco6eHHo r43

Hia) IoKTopaHToB B rIJIaHe rlpelJloxeHHbrx reM Ar4cc()prallkroHHbrx vccne.n:oBarruit u ux
B noAroToBKe HayqHbrx KaltpoB.

H

K
p

ypiucrrnon Cepu A,rraena A
A64lrrcepuMKrr3br - aorrop phD
accorlkrrrpoeaHnrrfi rtpc
r<a0e4pu <<FeoAesz.r

xaprorpaQzr, Ka,Iacrp)),
<Mex4yHapo4nrrfi

bHat KoprlopauvIfl>>
A;rraena A
A64rlrcepraMKbr3br - 4orcrop phD
accorlr4r4ponannrrfr rrpc
ra$e4pu <<feoregz.fl
KaprorpaQzr, KaI(acrp),
<Mex4yHapoInufi

bHall Krlpflooauvfl>>

II,II/DKAHOBA

KET(AH

pHallKbr3hr

Capr,r6aen E4i.l CayuroBr.rtr -
AoKlop PhD, 4o.qeur raQe4prr

<<Kapr,orpra$uxu
reovuQopua :&rKia)) Kasaxcrcoro

HarlvoHzlJrbHor0 yrrr4rBepcr4TeTa r4M.

alr-Oapa6u;

Ynrup6aena Astus
BaryxanonHt - 4e1116p phD,

accoq. npoQeccop, 3aBeAyrcrlas
xa$e4pofi <d-e,o4e3lu,

Kaprorpa$vfl v Kallacrp>, TOO
<Mex4yHapo4Hrrfi

Yuupbaena.Arns
EaryxanonHa - AOKrop phD,

accoq. npo$eccop, :raBeA)fiouuur
xa$e4pofr <<feo4esz.a,

raprorpa$vs. kr KaAacrp>, TOO
<MexlyHapo4nrrfi

elpxiaHKhr36r

Caprr6aen E;1i,r ClayuroBnrr -
AoKrop PhD, 4orleHr raSe4prr

<Kaprorpa<putu
reozu$opnaarlrKiD) Kasaxcroro

HaIILrOEraJIbHOr0 yr{I,IBepcr4TeTa r4M.

aswDapa.6u;

Caprr6aen Ma;4lrnp A64ylnaenuv
- KaHAr4AaT T'eXH:r4qecKr4X rrayK,

crapruufr np€rr o.{oBixrenr ra$e4pu
<<Kaplorpra,$uu u

reozrrSoprraalr.rKr{)), Sarynlrera
feorpatpru z

npupoAonoJr b3otBerHr4.f, , Ka:Hy

leuraen To.ney6erc - AoKTop
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