
Orqer o pa6ore ArrcceprarlrroHHoro coBera

fiuccepraqvronnuft coBer npr,r HAO <Ka:HI4T]/uneHLr K.Z. CarrraeBa rro crelllliulbHocrrM
(HanpanleHr,rro rroAroro nrcu ra4po e) :

- 6D070700 - <<fopuoe Aeno);
- 6D071100 - <:feo.uegras).

1 . [annue o KoJrrrqecrBe rIpoBeAeHHbIx saceAaHrlft - 3 saceranws.
<Dauumlu, lIMt, o:rrrecrno (upu ero HarLtquu) urenon ALIccepraIII4oHHoro coBera,rrocerlaBlllux

MeHee noJroBr,rHbr saceranruir: no.[aBnrroulee 6onsur4HcrBo ruIeHoB coBera IIocerHJII4 6olee rIoJIoBI4HbI

saceAauafi.
I(apcrcH ,{pe6eururer - A.r.H,, 6D070700 - I-opuoe Aeno (fepuaurEr) - nocerurl MeHee

rr onoBlr.Iubr zace Aar.uit tt o yBaxllTelruoil npI4qLIH e.

11. Cnucorc AoKTopaHToB c yKa3anrreM opraHrr3ralluu odyueHnn:

- Xaftpynnaee H.Il.- KagHI4TY IaMeHLI K.I,I.Cauaena;
- Toxranprcoea C.M. - KagHI,ITY arrlenu K.IrI. Carnaeea;

- CaArr(oe B.E. - Ka:HI'ITY IrMeHu K.I'I. Carnaeea;

- Yrvrup6aeea A.B, -KagHI4TY urr.tenu K.Z. Carrraena;
-- Arraesa A.A.- lKasHI4TV I4MeHI'I K.Z. Carnaena;
- Toxrapon A.C. - Ka:Htr4TY LIMeHI4 K.14. Carnaena;
- Baxruaralt6eroset f.B. - KagHZTY IIMeHII K.14. Carnaena;
- Bertyp B.K. - KTagHI,ITV I,IMeHII K.IrI. Carnaenel;
- Oprrn6afi A.A. -- KagHI,ITY LIMeHI4 K.Z. Carnaeea;

3. Kparrcufi anlalug Aucceprarlufi, paccuorpenublx coBeroM Il rerreHrre orrlerHoro roAa
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'{.1 Aua.rru3 TeMar[KIl pa6orrr Xaftpyrraeea Hypcyrraua Ba:rrrpxaHoBr.rqa <<floebrrueHr4e
eQQer:ranuocrz |ICB ypaHa c aKTLIBarIr4eft pacrnopa), npeAcraereH ofi Ha coracKaHze yueuofi crerreH7
AoKropil PhD no cnequiurbHocru 6D070700-"fopHoe 4ero".

,{uccepraqlloHHarl pa6ora AoKropaHra KagHI,lT'Y zveuu K.14. Clarnaena Xaftpyruaena H.E.
nocBqnr,eHa npo6neue ftoBbIIIreHLIt coAepxaHufl ypaHa B npoAyKTr.rBHoM pacrBope 14 cHv:xieHvrfl,
pacxo,[il peareHTa rlpu iloA3eMHoM cKBaxr{HHoM BbrrrlenaqlBanr4vr ypana, uro rpe6yer npoBeAeHrit
cleqlraJrbHbx r.rccJreAonauufi , Koropbre npoBeAeHbr n 4annoii pa6ore.

Ha ocnosaHnft uonyreHHbrx pe3ynbraroB [p,oBen,eHr{brx na6oparopHbrx r.rccJre 1osanuiz u
onbITHo-[poMbIIrIJIeHHrx pa6or 6suo AoKa3aHo, qro IacrroJrb3oBaHr4e npeA:raraeuofi TexHonorur4
noA3ret{Horo cKBaxIaHHoro BblrrleJraqrlBaHr4s [pr.rBoAr4'r r $arruqecKoMy rroBbrureHz]o coAepxaHzt
ypaHa B npoAyKrr.rBHoM pacrnope na 80/o.

Pa:pa6oraHa opllrplHanbHarl TexnoJrora.fl MexaHrcqecrofi arcrranaryuu pa6orrefo pacrBopa,
KOTOIptU OTJII{tIaeTCt HI43KI4MU KanI{TiIJIbIrbrMLI U SKCnnyaTauI,IOHHbrMt4 3aTpaTaMI4, nO3BOJIflIOlUat
rr oBbrrcr4Tb aKTr,rBHo cTb BbrrrleJlalllrBaroqero pacTBopa.

Cnsgs reMarI{KI{ Alrccepralluu c HarrparBJre[rrrflMrr pa3Brrrufl HayKn, Koropbre
cQopuupoBaHbl Brtcureft HayrrHo-Texuuqeucofi rcouuccueil npu llpanureJlbcrBe Pecnyb;rurn
Kasaxc'raH B coorBelcrBlru c rryHKToM 3 crarbrr l8 3arcosa "O HayKe" u (uln)
rocyA:lpcrBeHHblMr{ [porpaMMaMr,r. lzccepraquoHHirfl, pa6ora BbrnoJrHeHa B paMKax
xossftoleeHHoro AofoBopa Ne50 TOO 19 or 20.02.2019r <Paspa6orra rexHoJrorrza
unren,cHQuKarluv npoqeccoB AeHr{Tpaqu[ u BbruleJrarrvrBaH]nfl B ycnoBr4rx fracrKa <I-{enrpanruufi>
MecrolpoxAenus <MuHg/AyK) (20|9 -2020r.r.).

Anallrs ypoBHfl BHeApeH[q pe3yJrbraroB Arrcceprarluu B rrpaKTrrqecKyro AerreJrbuocrb.
lla nepuoA BbIrIoJIHeHrI.s pa6orbr ony6rr,rroeano 9) Ha)'rrHbrx crarefi rr AoKnaAoB, B ToM 'rucre:2

crarrbvr ony6ruaronaHbl iB 6ase AaHurx Scopus (npoqeulunr, 50 u 28); I crarru B v31alkrflx,
peKoMeHAoBaHHbIx KKCOH PK; 4 crarbn ory6naronauu B MareplraJrax MeN4yuapoAHbx
rcou$epenquit,usuux2 sapy6eNou (Poccvr) u2-PK;2 crarra B Apyrr4x xypHanax.

I4naeercs aKT o rrpoBeAenufi [onylpoMbrrrrJreHnbrx uc rtrrc artv it,

tl.z AHaJrus reMarlrKlr pa6oru Toxral{ucosofi C:.M. <floebrureHr4e eQ$ercrunnocrz
3KcrIn)ieLTaIIrII4 orKar{Hblx cKBaiKr.rH ypaHoBbrx MecropoNAenzfi c lpzMeHeuuetr rou6r{Hr4poBaHHbrx
HacocHt'IX ycTaHoBoK), npeAcTaBneHHofi Ha col{cKilHl4e yueuofi crerreHr.r AoKTopa PhD ro
crequaJrbHocru 6D070700-"f opHoe 4ero ".

lluccepraqrroHHart pa6ora ,4oKTopaHrKrr Torcrav:zcosofi C.M. nocBrrqeHa upo6lelre
rIoBbIUroHI4x e(pQenrraBHocrll pa6orrr ruy6uuHouacocHoro o6opygonanur orKar{Hbrx cKBaxr{H rrprr

Io6H.re ypaHa MeroAoM IICB, ro rpe6yer rrpoBeAe)Hr.rs cleunaJrbHbx uccneAoBanuft, roroprre
npoBeileHbr n 4aHuoft pa6ore.



SrcnepuueHTiIJIbHbIMI,I rIccJIeAoBaHuflMu ycrar{oBneHo, rlro npuMeHeHl4e rolr6zHuponauHofi
HacocHofi ycraHoBKI{ B orKaqHbIX cKBaxr4Hax Anfl go6r,run ,ypaHaMeroIOM |ICB rosno nner aolurl;ct
paIII4oHaJIbHOfO peXI4Ma OTKaqKr.r [pOAyKTr4BHOfO pa0TBO'pa C rroBbrrrreHr4eM noAaqn B cpeAHeM Ha
25o/o vt rroBbrrrreHr.reu o6uqero KIII ua 8-10%.

Palpa6orana opurl{HiulbHtul MeroAuKa pacrrerHr)ro MoAeJrr4poBaHr..rfl pexr{MoB pa6orbr
TaH,n,e,MHOf HacOcHoft ycraHoBKLI B cKBaxuHHbx ycnoBurx B cr.rcreMe (nporyKTr.rnugfi rrJracr -
cKBaxLIHa - Hacoc)), no3Bontrctq€ul c Aocraroqnoft Ans [paKTLrqecKoro [pvMeHeHr.rs roqHocrbro
ollpeleJltrb palll4oHanblryIo rny6uny ero rlorpyxeHlrs rroA AlrHaMuqecxufi ypoBeHb xr.rAKocrr.r B
cKBaxI,IHe I{ KoHcrpyKTI,IBHbIe flapaMerpbr ocHoBHbrx g.rreMeHToB crpyfiHoro Hacoca 4lr o6ecneqeHrur.rr
onrurrvrilJrbHbrx pexr4Mon pa6orsr KHy.

Pac'{erHo-gKcnepaMeHTaJIbHbIMLr r.rccneAoBaHr.rsMn yoraHoB.[eHo cyurecrBeHHoe BrzqHue
upo$ra:rr pI ql4crorbl pa6oueft noBepxHocrr4 BbrcoKoHilnopHoro corrJra na $oprraupoBaHr.re npoQu:rr
crpyl{ .a rlorepl,I 3Hepf[u pa6ouefi xIdAKocrLI r{ ero B3ar4]\.(HOe rroJro)KeHrze orHocr,rrenbHo KaMepbr
CMeUIr3IIUq.

Csssr reMarnKr{ Ar.rcceprarluu c HarIp:lBJre,HuqMIr pa3Br{Trrfl HayKn, Koropbre
c$opruupoBaHbr Brrcruefi HayqHo-Texnuqecnofi rcolrrraccuefi upu llpanureJrbcrBe Pecuydlzxu
Kagarrc,ran B coorBercrBrrrr c rryHKToM 3 critrblt l8 3arcona ttO HayKett u (u,ru)
rocyAapcrBeHHbIMIr IIporpaMMaruu. Hay.rHble I,IccneAoBaHr4g. rro reMe Aucceprar{r4r4 ocytllecrBr.f,rr4cb
B paMKax BbIIIorIHeHus HIrIP no f@ <2018/AP051313i63) no reMe: <I,lccle4oealtre h pa:pa6orxa
TexHllKLM TeXHOJIOTIU OTKarrKr.r npoAyKTr{BHbrx pacTBopoB rlpu noA3eMHoM cKBaxr.rHHoM
BbIlIeliilIuBaHLIu c floMotrlbro xoru6unrapoBaHHbrx crpyfi:nux HacocHbrx ycraHoBoK>>,na2018-2020 r.r.

AnaJrns ypoBHfl BHeApeHuq pe3yJrbraroB Arrccepriarlnrl B rrpaKTr.rqecKyro AeflTeJrbHocrb.
3a uepuo4 BbIIroJIHeHIl.a pa6orrr ony6ruroeauo 10 HayqHbrx crarefi Lr AoKnaAoB, B roM qucre:

2 crar:su - B pelleH3upyeMbrx r43raHnflx, peKoMeHAoBaHHbrx KKCOH; 4 crarsu - B MeirAyHapoAHbrx
HayrrHtblx xypHanax c KBaprr,rneu Q2 tr Q3, BxoArurue n 6esy AaHHbrx Scopus; 4 AouaAa - ua
MexAyI{apoAHbIX rouQepenqvrflx, B r.v. 1 4oxla4 e sapi,6erxuoir Mex(AyHapoAnofi xouQepeulrzr,r.

Tarxe, nonyueHo 2 naresra PK ua none3Hyro MoAerb u I uareur PK ua zso6pereur4e; r{3AaHo
yve6Hoe uoco6ue <Crpyfinue u raHAeMHbre H&c,ocHhre ycraHoBxr4> o6reuou 9 n.n. Ans
vcnoJltb3oBaHufl.B y.re6Hou npoqecce npr4 [oAroroBKe Marr.rorpaHToB r.r AoKTopaHToB.

4.3 Alaasl:a3 TeMarrrKu pa6orrr Ca4rrKosa B.li. <CoeeprxeHcrBoBaHpre Merola ylpaBneHr.rq
pI4cKaMLI B ycnoBl4tx I4HTeHcI4nuofi pa:pa6orxu Mecropo)K/{eHus. Ha ocHoBe r{crroJrb3oBattus fWC
TexHoJror[I4), npeAcraBneHHoft Ha cor4cKaHlre yqeHoii cr,enesu AoKTopa PhD no cleqr{aJrbHocrur
6D07 1 1.00 - "feo4e3u.f,".

[uccepraqr{oHHar pa6ora AoKropaHra KasHLtTY uuenz K.Z. Carnaesa CaAurcona B.B.
rlocBtrr[eHa axryaruroft npo6reue ropHoro npolr3BoAciTBa o6ecneqeuuro 6egonacsocrra u
e(fQerclunnocru paapa6orKr{ Mecropox4enuft. C pocrou rly6unu orpa6omu, ycJroxHrrorcr ropHo-
reoJIofI.IqecKI,Ie ycnoBvra, yBelrvulrBaercr [noulaAb nupa6oraHHbrx npocrpaHcrB, qro rrplrBoAlrr K

r4HTen.crzBHbtl,t cABI4xeHr,rrM fopHbrx nopoA u selauoji rroBepxHocrrr. lloerovy, n 4auuofi
Ar4cceprarluouuoft pa6ore npe.qnoxeHa MeroAr.rKa rrponro3upoBaHnr 3oH cABr.rxeHr4r, Koropa.f,

o6ecne,qusaer 6egouacHocrb, oneparr{BHocrb npr.rH.srr4rr pef[eHr4q z 3KoHoMr4qecKyro sSSexrneHocrs
ocBoeH tIr MecTopo)KAeHr.rr B rlenoM.

Paspa6oran xprareprafi AJUr perxeHkrs. sap1aq 3olrHoro pafionuponaHrrs 3eMHoft uouepxHocrt4
MecropoxAeHr{r no crerreHr4 rrpoBanoonacHocrr{ Ha ocHoBe A3MeHeHLrr reogHeprr4rl, nurouarorqefi
noreHur{aJrbHbre sHeprtlr.r rsroreHu.f, u ynpyroft 4ecpoprvraqul4 ropHofo MacclrBa c yqeroM efo
HeoAEropoAHocTr4.

VcranoereHa KoppenrqaoHHar 3aBucLtMocrb Mex:Ay seruqraFrofi npeAenbHoro oceAaHns
geuncrfr noBepxHocrr.r rr r43MeHeHrreM reooHepfr4r4 MaccI4Ba fopHbIX [opoA.

Paspa6oraua MeroAr.rKa orrrrdMr43arlr4r4 rcoAe3rrrrecKr.rx u:uepeHuft no rIoreHIII{any feogHepruru
ropHor0 MaccrrBa.

Cnqsr reMarrrKrr Arrcceprarlu[ c HarrpaBJreH[rrMrr pa3Blrrrrfl HayKrr, Koropble
cQoprunpoBaHbr Bucurefi Hayquo-TexHr.rqecrcoft rconrruccneii npu llpanrrreJrbcrBe Pecny6.runu



4"4 Ananw TeMarl{rcr'r paoorrr v^aup6aenoft A.Ii. <cocrasneHLre oKonorr4rrecKrrx KaprTeppl4T()pura cenaznanarl4HcKoro ,ncrlblTareJrbHoro noJraroHa (cI4rI) Ha ocHoBe uHHoBarlr4oHHr,rx

xff;ffi,,T,iffi3iili3l. 
rpeAcraBnennoft Ha cor4cKaHnr crerreHu AoKropa phD no 

"r,.urJ""o.r,
asHI,IT'v zMeHr{ K.Z. Carnaena yuup6aenofi A.B.paAr4oaKr reppraropzfr
I,IfI) rc qe.

xo:sircrne KLIX KaPT An{
HA3EMHbX I,I

us. paAI.ZCTAKTT.TBHO 3arps3HeHHbrx yiracTKOB HA
cHoro MOHr4TOpIrHfa.

c I cHofo MOHLITOpaHTa cocro.rrHzx npzpo4HOfi

c l)r \upoBaHufl' 3eMnlz (A33), feo.4e3uqecK[e

o rH KOT'Opat no3Bonter orleHurb cocrogHr4e
r.r ( onfoxrlByltll4x parl4 oHyKJr vrAoB, rrpeBbrruarcq,nxy [( 

\/uarnrf, ],v ry 3aKoFloMepu'cretl flepeMeuleH vg.prcKyccrBeHHblxpaAr4OHy'KrrHAOB, C yqeToM r4x rr oB.
]/.raHosreHa np,nql{H. gJlbHofo 

'oK'oBa 
Ha rracrKax ucrrbrrareJrbHbrxnJrorrlaAot: CI,il.

rlo pesynrraraM I'IccneAoBaHuft cos4anbr gKoJroraqecKr{e Kaprbr, c r4cnoJrb3oBaHr.reM yuc-TexHoJlo.r.ft' oro6paNaloulue paAl{onorl4qecKylo a gKoJror[qeoKyro crcryar]r4ro Ha reppLrro puu cv.,,,trn cnoco{5orByrou[e [pLIHsruIo eSQexrHnnbD( peureuufi no 6esolacHoMy r4cnonb3oBaHrrro 3eMeJrbIIOJII4IOH.A.

cins:r reMar,nKl{ Alrcceprarlrrn c HarrpaBfleHuqMu pa3Br.rr[s HayKr.r, KoropbrecQopvrupoBaHbl Bucmefi *tuy""o-taxnuqecrofi rcoprzcczeffi rpu rrpanureJrbcrBe pecny6lnrcuKagaxcraH B coorBercrBrrn c TIyHKTOM 3 crarbr.r lt8 3arcoua ((o HayKe>) rr (utm)focyAapcTBeHHbrMrr IIpo HUs,) ocyqecTBJr s.Jlvrcbno maqucrfr: uHtrIJLrarHBe u pur(
Ana.lug ypoBnfl BH _ rqrrr4 flTeJrbHocrr. .flope3ynbrarana pa6oBr Ynarap6aeeofi A.E. ony6ruronaHrr 15 reqarHbrx pa6or, B r.rr.: 2 crarsu sxypHarla(' A (upoqenrrnr - 70) z Web of Science (upea6ara) ,4 crarruB xypHalli 4 v HayKLr Pecny6lzxz KasaxcraH, peKoMeHroBaHHbrxKolrzreror B 6Banufl. Lr HayKu MOH pK, 7 qarelt B MarepuanaxMexAyHalpoAHbIX Har{Ho-npaKTl4qecKlzx xoH$epeuqzi.i, $opymon u xourpeccax, I - rrareHT Hazso6perenv.e u I uoHorpa$rz{ B coaBTopcrBe.

4'ii Aua'nn3 TeMarI{Ku padorrr Arraesoft Ace* A64r.rxepr.rMKhr3hr <conepueucrBoBa'r4e
MeroAI'IKL: lleoAe3[qecnux ua6rnoAenuft se'i,IHoft rloBepxHo(:tz OpnoncKoro pyAHr.rKa c rrpHMeHeHHeMfl'IC-rexrrculorrlfi))' [peAcraBnenuoft Ha corrcKaHue cre[eHu 4omopa phD [o cneqr{aJrbHocrr46D071 I00 - "feo4esur".

{u:ccepraqno[Has. pa6ora AoKTopaHra KasHITITY zvi:uz K.Z. Carnaesa Amaenoft A.A.



ABr{xeHr4fr r4 AeQopMarlrafi selanofi rroBepxHoc ru rrpLr
h.

B s6pa:ona-uc.a noroeM. ,Ihq
npoqeocoB 4e$opruarizr4 rroBepxHocrp'BrrreTc, )M Qoprvraqzz o rlporeKaHl4a

Elropax .orru o..,qa'r4r Haxo Avtrcr, B ro-Boc-";; qacrr4 nXl' ,*"^sro ocHosHoe uoxBarbnBaer ua6nro4areJrr,Hbre penepa 35, 34, 33, 32,31, 30, 29, 2g, 27, i6, 25 npo$u'rnoir truuuu6IIIII.
Tperrr 3oHa oceftaHrrfl. csopuzpoBaJrocb roro-noc.ro.{uoft ,,ac-rv[Koropair oxBarblBaer upo(lznr"ur. ot""" iorclo z l6IoJIo. I,IureuczsH"; J3i"ffi""tffirtJ##?cB{3ztHr,r c BeAeHr4eM noA3eMHbIX fopHrIX pa6or H
VconeprueHcrBoBaua MeroAr,rKa KoMrrJre

3r4pyeMbre s ourr 4eQ opMarlEz 14 f eoMexaHr4 rrecKr4 e
bHyro Br43.yanr.r3arluro feoJror[qecKux yclonzfr Ha

orITLr MiuIbHoIO TexHl,rqecKofo pelleHr4r.
OploBcKoro MecropoxA eHLrl, cocro{rqa.s z3xapxacHofi feonoro-crpyx'rypnoft MoAeJII4, 6roquoa feoMex,aHr4.recxofi Morenr4 H qnpponofi 6asrlAaHHr,rx, BKnloqaroqefi qzr:leuubre 3Har{eHr4, BCeXrroK&3ilroJ FF _

Beusscxo - Ge
Ia AP. Aalr Baer
no pe3ynbraraM aHaJrr43a xoropoft peKoMeH.4yer
eS Ser<run uofi orpa6orxrr M ecropoxAeHr.rr.

c*ssr TeMarI{KIr Alrccepralluu c HarrpaBreHr.rrsMr.r pa3Burus HayKu, KoropbrecoopnaupoBaHbl Brtcrueft ,tuy"*ro-taxnraqecxofi xomuccuefi npu flpau{Te!,rbcTBe pecny'lux'
KasaxcraH B COOTB€TCTBUIa C nyHKTOM 3 crarru 18 3arcona "o HayKe,, u (z.nu)rocyAapcrBeHHbrMu
'porpailrrdaM'n' [uccepluluo'Has palora 6rrra BbrrromreHa aBTopoM B paMKax Ha)^{Ho-IzccneAoBarerbcxt'x pa6or orrena reoMexanllKz LlncrurTraropHoro Aena rrMeHr.r {.A. KyHae"u rro 

"uyr"o-I.ccreAoBiateJlbcKoMy [poeKry "Paspa6orra reoMexaHrzrrecKnx uogerefi Apreurencroro, oproncKoro,Irlprrnucrcoro Mecropo>44euufi" cZ016r. uo 2017 r.
Anarus ypoBHfl BHeApeHI'Ifl pe3yJl'TaroB Ar{ccepraqr.ru B [pa*TnqecKyro AeflTeJrbHocrb.flo reve ,II4ccepralluoHnoii pi6ot", tny6nr*ouun; l0 ;.qarHbrx pa6or, B roM r{rrcre I crarrq exypHanaK' peIIeH3I4pyeMbIX 

'asoir 
AaHHrIX Scopus; 4 crarefi u 

"rnuni"*. 
peKoMeHAyeMbrx Kouarerolrno KoHrlpoJIIo B cQepe o6palorauus u MoH PK; rrrrb crarelz e c6opHr4K€x MexAyHapoAHbrxxoHQepeuqufi, $opyrraoB 14 KoHrpeccax.

4.6
x(ene3op).u 3BLt',IUe fopHoTpaHcnoprnotZ cIdcTeMbI

cTeneHV I( 
eIcTaBJIeHHofi Ha COLICKaHI,Ie yveuofi
)Ae.rlo)).

!.w TY zueuz K.I,I. Carnaesa 'I'oKrapona A.A.rIocBtIrIeIIsL aKryanbHoMy Bolpocy o6ocHoBaHufl. napaMerpon rpaHcnopruofi crrcreMbr uy6oxzxKapbepoB' J-{enr 4zcceprall[o'Horo EccneAoBaHrrr cocror.rr B p^3Brzrr4t4 ropHorpaHcnopr'ofi cr4creM6r)Kene3opyAHbrx KapbepoB c rIoHzxeHrIeM ropHbIX pa6or Ha oa"o"a ycranoBJreHLr{ rpaHsrlssQercrurrnoro np[MeHeHLIJ{ 3BeHbeB cxeM KoMo"""po"u"rr* *"*ott c rdcrroJrb3oBaHueM
I(pyroHaKJ-IOHHofo xoHneftepa Ant yMeHbIIreHI4.'ce6ecrovlrocrr,r rpaHcloprr{poBaH nx ropuoitMaccbr,



ltfi:ilT:ff:1"1ffi"J##,to"u*4o'Horo uccneroBaHvr 3aKnroqarorc.r B crreryrorreM:

mlirul6lh*X*:3;:;iffi ."ffiffi ffi }";oJff H."i"'l#?"iTffi*:l;;;
l|' flpousneaen nrr6op''K.MIIJI.KTaIII4T z o6ocHosaHr4e KoMrrJreKcoB qLtKnr4rrHo-noro.{Ho[TexHotro,fLr u I'nfi y c ttonnft Kauap cxoro Kapbepa;
3 ' Paspa6oraH I4 anpo6zponaH Ha rlpt4Mepe Kavapcroro Kapbepa zrnropr4rM orrrLrMa3arr uvr ilorriy6zrre 3oH OrpaHcnopr'*1:ri!::'lJd;:#.ffi offi :ilT'JllTfiillH#*ru*,'li"*:::crrycK a IIoAbeM C neperp]/3KOfi ropnoft raaa", ua ronneftepurrfi norseM'zK.4' {oxasauo' qro flepexoA c xotrl6asapoBaHHofo aero^ao6rnuno-*ane3HoAopoxHoro 

Haxou6uultposaHulrlu arrovro6r'ribHo-KoHBefiepno-Nere3HoAopox 
ustf,r suarpaHcnopra gKoHoMrrqecKuqeleco'6pa3eH I'I IIo3BoJItar pac,'uparb rpaHr4rlbr s@$erruruofo npr,rMe rreHus.orKpbrroro cnoco.apa.:pa6orxx xene3opyAHbrx MecropoNaeuuft .

'4rs ycnonzfi 4opa6orru' Kavapcroro Kapbepa yc:raHoBneHbr onrrrMaJrbHbre lapaMerpbrr<ou6zuzpona'nofi as'o*{o6urbHo-KoHBefiepuo-xenesno4olloNnofi 
ropHorpaHcnopruoli cxeMbr,o6ecreqznarcIq[e MIcHI4MaJIbuyto ce6ecror{Mocrb rpaHcnoprr,rpoBa'r.rr ropuofi Maccbr. pexonaeu4yercxrly6unlg BBoAa xene3HoAopoxHofo TpaHcrropra orpaHrzrru ts r49 *, u no""arlepuoro rroAbeMHzKa -t"1i[ffit#A#on"*"'-noroq'ofi rexHorrorur4 c aBroMo6rz*no-xoHnefiepuo-xene3HoropoxHbrM

(lBssr Tl
cQopuup,o"u"',ruffi#l'ffi::T:l#,J."il"11ffiffi :l1i"'fi:Hfi "Jilx?..il;:ll';51il;LJ",ilfffiil*J"nvHr.'oM 3 crarbr.r 18 bu*o"u ,,o ,uy*.;--1" irn l

Pa6ora BbItIoJIHer{a B paMKax 7 u 2 nanoB xo3AoroBorpHoro [poeKTa nor Jrlb2 <o6ocHosaHr.reqelecoo6pa3Hocrl4 nepexoAa ua xorra6zuuponauHufi a"'tonnoo,air"no-ntruaftepuo-Neresuo4opoNuuft
BI4'q rpa*orlopra u anpo6a'qzs 6esonacHoro IrHTeHcpIBHoro 

rra3rlr4T ux pa6ouax 3oH BAoJrb Kpyrbrx6oproe 0 ucrIoJIb3oBaHI4eM sKCKaBaropHo-aBTOMO r4JrbHbrx KoMrrJreKcon Ha Ka.rapcKOM Kapbepe Ao(ccfflo) cofrracHo Aor.Bopy Nsz4zzttlr2' rcp "r-iq oxrx6px 2017 rora. 3aKrrroqeHHor.o cAxquoHeprnrnr'r o6qecrnou nco*ooo"arco-cap6aiicKoe ropHo-o6orarzreJrbHoe [pot43BoAcrBeHHoeo6re4Iaueuue>. B yKiBaHHoM npoeKTe coLrcKareJrb yr{acrBoBan KaK 14 crroJrHrrreJrb.

A'Ha','us ypoBHs B'eApeHr'rq pe3yJrb-raroB Aficceprarluu B rrpaKTrrqecKyro AeqrerbHocr.b.3a uepuo4 BbrrronHe.Hur pa6oirr ony6nzxoeauo 1i HayrrHhrx crarefi 14 AoKJraAoB, B roM qraorre:3 crarru - B pelleH3upyeMbtx nsftaflvrflx, peKoMeHAoBaHHbx KiKCoH; 2 crarsu- B MexryHapoAHbrxHayqHblx xypHrrnax c KBilprr.rneM e2, BxoA.{rque n 6ary ounn"i* S.opur; 6 AoxraAoB _ HaMexAyH ap o.qHhrx xonSepeuqarx.

4'7 Asatm3 TeMarI'rKu paoorrt Eaxuara-na6erosofi f.B. <paspa6orrcarexno lroruvlBbrqeJrraqHBaHa,6e4Hutx :foJlorocoAep)Kaulux pyA c ytreroM B3avlM 4eicrenr pacrBopa c A,c[epcHbrMl.r Lracrnrla'4u)>,rlpeAcraBll(:Hsofi Ha col4c*aHue yveuoli creneHv roKropa PhD rro c[eqzanbH icru 6D070700-,,fopuoeAero".
{rc:cepraqlroHHa'I pa6ora AoKTopaHTxu KagHI4TV zuerHu K.z. carnaesa EaxNaaraNa6erosoftf'E' nocnrqeHa npo6leve [oBhrIrIeHI'I-a e$SelcrnBHocrr4 KyqH(cro Bbu{enaquBaHr{, c [pr'MeHeHr4eMKaBUTI{pOB|IHHOrO pacrBopa B ycnoBI4tx [oBbrrrIeHHOfO coAcpx( iLHuU AIr)repcHbrx qacrllrl.
flc'ryreHa Qopvyna Ant onpereJleHllr yAenbHoro pacxoAa pacrBopa c yqeroM BecoBofonpoIIeHTHOfo coAepxaHvI'.,\vcnepcHblx qacrzrl n pyauofi Macoe u ecrecrBeunorl ee BJra)KHOCTkr, T.e.cyMMap'tofo o6re'ta qacrlzll 0- I narra c nporrHo cs.sgaHHofi )KaAKocrbro, Koropa.fl [o3BoJr4T cHr{3r4Tb3aTpaTbr Ha xr4MrrqecKr.re peafeHTbr;
flonyvena 3aBI{crIMocrE coAepxaHl{r 3onora B npoAyKTr4BHoM pacrBope or crerreHr.rKaBI'ITaIII{U Bblureraql4Barorulero pacrBopa u BpeMeHU B]srlIleraqu BaHUfl pyAbl c BbrcoKr4McoAepxarFrr{eM Ar,rcnepcHbrx qacrlErl HennnefiHoro BnAa, rrro r]o3Bonr.rr ycraHoBr.rrb orrrr4MaJrbrroe



tKa r{ O6OcHoB Kpelra
)oIOfI4 qecKz X r4Mepe
reHrr AOKTOpa HOcTrr

rrrecrz MeJrKocrpyKTypHbrx nopoAHbrx 6roKoe cpa3n[rlHbu/M [poqHocrHbrr/tu z AeQopuaIII4oHHbIMI{ xapaKTe'pucraKaMu r.r ycraHoBJreHbr rpaHr4rlbrTeKToHI'IqecKI'Ix Hapyrue'raii (€epKzlna cKoJrbxeHLIt)). cepnexrrzH urbr Lr cepneHTr.rHLtsr{poBa'HbrenopoAbr rylz 4esopMarlr4r,r fi yBnaxHeHvrur, B ,,poqecce npoxol,
MexaHzqexlae csoficrBat yron BHyrpeHHero TpeHr4, yMeHrrrr
cqeueHr.rs yMeHbrxaerc.rr or, 4_6 oo 0,9_1,5 MIIaN 3ror .rpoq.
Hafpy3Ka Ha Kpenb.

VqurHnaq r4epapxr4 trl
onpeAeneH AByMf anbTepHaT
reoMexaHr4rllecKzul xnaccz{lu
noAXoAa (t,o ecrr, B qacrHoc,

Ha ourone aHaJrvga
{.Jlo6ruzp;r u CHuII II-9
4alruefiureua no3Bonrer o
AasreHrafi uopoA Ha Kpenr [c

Ilpe,4noNeHbr HoBbr(r r co3ri oAoHeropo4uoft KoHcrpyKrluaHay BoAo .CyrrlrlopoAHhlx xoncrpyrcquft, co3.{zlBaeM6rX BoKpyr 6orol B MrrcrroJrb3 oBarrr4 z Hecyuefi cuoco6no crrr Maccr4Ba rropo4.



rCsqsr
.4 op 

"p o"un"lilffi# 
"iffi:T:ff;" J,., ;Kasaxc.raH B cooTBelcrBrru c rryHKToM 3rocyAapcrBeHHBrMn np.rpaMMur". Auyo""r. r..no ;rzqHori vrHvrr\vraruBe n ccneAoB areJrflIl HayrIHrIX pyrono4ure-uerz.

ItHa.lrzs ypoBHer BHeApeHrrff pe3yJrbraroB Arrccepra3a nepzo4 
"utuo,n*re*r"" 

pa6oru ony6rzxon atro 12 na ,crb.
4 ctarra - B perleH3r.rpy'eMrrx tzpanuxx,peKoMeHronaHHrx KKc lzcJre:
HayqHr,D( xypHanax c roaprrzneu e2 u'e3, 

"*;;;;" n (iazy )AHbrx
MexAyH'rpoAHbrx rousepe:Hquxx. D '/aJ _ Ha

uuro*ulrn 
AHa'rrus reM'lrllKrl paoorrr oprrn6aft A.A. <paspa6orra aHHoBarluoHHhrx MeroAoB

ocHoBe 14 rx epI4crI'IK B3opBaHHbrx ropubrx rropo.4 Ha
PhD no c 5I Ha coprcKa]due yveHofi creneHr.r AoKropa

[uccepmIllzoHHaf, pa6ota AoKropaHrrra KasHI4TV znreuu K.IrI. Carnaena oprm6aft A.A.nocB{IIIeHa BbUIBJIeHI''rc 3aKo'oMep"ott"fi Qoprr'lapon*r" 
"tpyn'rypH6rx xapar(Teprrcrr{K 83opBaHHF,xfopHbrx [opoA Lr co3AE]Hrzro r4HHoBaIIZOHHbrx MeT(

rp aHynoM erpaqecKo ro c o c raB a B3 opB aHHbrx n opoA, o ";J:;, 
J#"fTX.:t^1ffi""#r, 

oo}:n 
J ffi ;pa3H.poAHbx [opoA Or6unraelroro cJror Maccr4Ba B piBBane nopor.

F[a oc'one yqera coBMecrHoro pa3pyueHr.rr B3pbrBaeMofo 6roxa ycryila3a cqer AeficrsusB.JIH nanpaxeirufi' 
^<>itcrnun 

nporyKToB Aeronaq"ru u coynapeHr4s KpyrrHbrx KycKoB npunepeMeIrleHI'II4 ycraHoEUIeHbI 3aKoHoMepHocrl4 Soprraaponauza rpaHynoMerprzrrecKoro cocraBaB3OpBaHII6IX ropHbx nopoA B saBI4c[MocTH or pa3nhqHoro correraHux @z:uxo-MexaHr4r{e(]Kr4xceoficrs 
''opoA' 

6noqnoctll Maccr4Ba, xranrzxo-Qz:fiqecKr4x xapaKTepucrl,rK rrplzMeHseuoro BB,rlapaMerpon BBP' cos'.arro nporpulMMHoe o6ecniqeHr,re An.i{ arroMarr'3zpoBaHHoro olpe reneHLrflfpaHynoMerpEqecKoro cocraBa BOpBaHHhrx rropoA [plr pa3nrrFrHbx ycJroBr4rx B3pbrB aII Ifl..c EcnonrsoBaHlztel'I KoopAI{HarHbx ceroK B3pbrBaeMoro ra BopBaHHoro 6roxon ycTynaycraHoBJleHhI 3aKoHoMeprlocrl4 pacnonoxenl4t ptl3HopoAHbrx rropol or6zsae^,{oro cJro.,r Maccrr.Ba Bpa3Bane 14 rpyrl4e feolvlerpl4rrecKae xapa*Teplrctrrcr, olpeAenrrcqr4e BHyrpeHHroro crpyK'ypyptBBana lropo'.' Paspa6.t*r 
''porpttMMHuft 

rrao^yn b Anfl aBToMarpr3rzpoBaHHofo [porHo3 vrpoBa.HLrflpa3Merrletrr4.rr pa3HopoAHbrll II
O6'se4zueHaerra l?a3p 

x B3pbIBaHI4t'

sKcrleplrMe:HTarbual{ nnarQ,opu4 co3AaHa uHQoprrlaql4orlHo-
y4o6nrrfi u ru6xuir pacqerrlapMerpoB EBP' ux pe3ynb'aroB 4'eHlrtx $zsnxo-ue*u""t"a*"x csofrcrs nopoA t4susutco-xzMl4rrecKl'Ix xapa*Tepllt tpoB pacnoJroxeHr4r 3aprAoB B MaccrzBe rrop.r 14yCnOBrcrX rleAeHr.rr B3pbrBHibrx pa6Or.

ceqsr TeMar,nKIr Alrccepralluu c HarrpaB 
'te'utr^rt pa3B[Tus Hay*n, KoropbrecQopullpoBaHbl Bnrcureii 

"uy""o-t"xnz'recxofi rcoprzccuefi npu flpanvreJrbcrBe pecny6nurcuKa:axcran n coorBercrlllrl| c rryHr$oM 3 crarbrr 1g -:u 
o"u ,,o HayKe,, u (u.rrn)rocyAapcTBeHHbrMrr [porpaMMaMrr. B paMKax rlereBrcfoSuuaHcrpo,BaHlrfl, BR052356;18 nMoaep nporr3BoAcrB narorqeft aropHonepepa6arrmaroqeft orpacJrrx rH)) (npoerr cr4creMbraBToMarl43rtpoBaHHoro npoeKTl{poBa1us' paIII4oHanbHbIX lapaMerpon 6ypoasprrBHbrx pa6or 14rlporHo3l{poBaEwfl LIX pe3)/nbraroB Ha Kapbepax KasaxcraHa ('CAIIP BBp))) 20lg-2020 r.r., xo3-AoroBop'oii reurt <Bnerpeuze vHHoBaIIrIoHHbrx rexHoJrorrrii 6yporsp'rBHbrx pa6or Ha ocHoBeaBTOMarIt3I4pOBaHHOfO [poercrzpoBAF|lr'_ [apaMerpoB rr pe3ynbrilroB MaccoBbrx B3pbrBoB Ha KapbepaxAo (ccfflo>> na coronc,soxo-cap6afi c*o* r."ropoN'aenvu 2i0 | g_20 19 r,r.

AHa','us ypoBHq Bn:eApeHnq pe3yJrb-TaroB Anccepr arruilB rrparouqecKyro AesreJrbHoc*,.3a nepzo4 BbrrloJrHeHlaxpa6oistony6"rrzxonauo 8 nuy"n"r" crarefi l, roKJraAoB, B ToM .rracre: 3



cTaT6r4 - B pelleH3r{pyeMl,rx Lr3n
HayrrHbIX xypHanax c KBaprr4Jre crarcfi - B Me)KAyHapoAHbrx
MexAynapoAHbrx roH$eprssqTsy, x Scopus; 3 lornala - Ha

s. AHa.nnr parooru u',

HeKarrecrBeHnbrx orlrrnion) (c [pl{MepaMrr Han6o.nee

(Duo
AOrcropaHTa

. oUO peqeu:eura I
(Aorx(Hocrb, yqeHa, creneHb, 3Balne.

KoJr[g ecrBo ny 6 nnrca\nil no
cleqfiaJlbHocrr4 3a nocneAnne 5 ler)

{DLIO peqenzenra2
(AoIXHocrb, yqeHa, crcneHb, 3BaHuo.

KoJ.r r.i q ec rBo ty 6 nurca\u it no c n e L(r4an b H o cr Lt 3 a
nocneAsue5 ,rer)

Xafipynnaen
Hypcynran
Earurpxanonuv

CtpblHro

TEXH[tIE

3aMecrureJrb [peAceAarenfl <fopHo-
reoJrorrrrrecxoro) orAeJreHuq HZA pK

Earauapoaa Xenucryn Tenr,riHooHi _
KaHAlrAaT TexH[r{ecxr{x Hayr, ctapnuft
nayrHrrft corpyAHr{K orAeJra rroAroroBxrr
HayrHbrx KaApon pI-II <HaquoHalrnufi

lro 
KoM:jer(cHoft nepepa6orn. rrn"palr",ro.o

crrprr PK>Ka6ayaoe Ce
TCXH}IqCCKKX

npoSeccop KaeeApbr <HeSrera:oea.a
aH)r(eHepr4r) Ka:axcraucxo_BpuraHc
TerxH[.recKoro VHlrsepcfirera

fpa0 AnerccaHapa tOpseeHa
KaHL,UIAT TexHr4qecKHX HayK, AOqeHr,
Kagaxcrascx nfi nAepusriryHr.rBepcurer

CaArr(os
IiarrrpxaH
liolarylrr

HIlsauerAngon ffi
AoKTop rexHtrqecKr.rx tayr, npo$eccop
rcaQe4pu <MaprurefiAepcKoe Aeno u
neoAe3nr)), HAO KaparaHAzr.rcrcuft

Caplr6aen E4in
u.o. noqeHra D'

nrooliHeopMarr4Ka) Kagaxcxor-o
Hal(uoHanbHoro yHr.{BepcuTeTa AM. a[.tb_
4>aoa6n.

)'uzp6aera
A,Iut
Baryxauorua

KAI{AI4AAT TEXHFIECKIIX HAYK, AI1IPEKTOP
TC)O <feo6z:uec>.

HusauerAuno" ffanoo Oaprrouru.r. _ KafipaH6aena nrinyp- SepunralrraerHa :
{r]ffop PhD, _ ylenufi ceKperallb
AKqr.roHepHoro o6qecrsa <Haur.ronaluHtrI
IIeHTp KocM[irecKr.IX ttccrelLosaHuit n
re:xxolorlrfi>,{ovepHee Toaapnqecrao c
orpaHr,rqeH Ho it grBercrBeHHocrbro

Arraeea Acelr
A6;lrarepuurusu Aorr:Top TexHrrlrecK[x Hayr, lpoSeccop

raQe4pu <Mapxuefi4epcKoe Aeno u
feo,Ae3l,I.rr), HAO KaparaH4nHcxufi
rexnuqecruft yHr.IBepcr,rrer wMeHV
A6ruxaca CaruHona.

Hu::auer4uHoa @aplrr-t<alaffir,r.r _

AoKrop PhD, cneuz€rJl4cr trrxoJllr parasat
Allmaty.

I(upru:6aeaa 4rzHap-- traEfparaOexoaHa _

Toxrapon ArH
Acxaporuv

AAunxaHoea XauHa AArnxaHoBHa.
KAHAI4AAT TEXHTqECKI,IX HAYK, 3ABEAY}OUA
la6o paropuefi <AsroMarr.l3 upoBaH Hbl x
cr4 cTeM y[IpaBneHr4r TexHoJrof lz qecKrM r.i

IIpoqeccaM14).

6onee l0 rry6mzraunu.

CteAr,rHa Caeuaua AHnpeeana, aorcrop phD,
H HXeHep-reorexH[K TOO Leica Geosystems
Kazakhstan.
I4ureel 6onee I 0 ny6tuxagnu.

Mr.rHepaJrbHoro crrprr pKl

x.r.u., BHC,{enapraueHTa pa3BLrrarr,
HafrHo-TexHulrecKr.tx xouleresuzfi pf II
<Haqaosalruurfi qeurp no xourmexcHofi

Earaurap or a XeH"cry-Tenlnarron na.

Geosystems Kazakhstan Aorrop phD,
r,rH:xeHep-feoTexHnK

Cr,eAuna Cserr;;; A;apeeBHa- TOO Leica

Eexryp EaKur6ex
I(anu6erylu

Capu6aen Maarlrp a6oynJrae Blrrr,
KaHALrAar rexHr,Frecrnx nayx, KasHv
uMen[ Alr-Oapa6ra, Qaxyltrer
(fe6rrpaQuu 14 npr4poAorroJrb3oBaH[r).
craplwuit rpenoAaBarem r<aQe4prr
<Kaprrorpa$rz a reoa HQopMarrr Kl.r),
I,luee'r 6oree l0 ny6lnxaur.ra.

larilee [auunp AfirxarveeH.t, aorcrop phD.
:aneAyrcutnfi la6oparopne fi(AB .rupoBaHl{.rl).

VIuc

Qnn 
['A'KYnaena'

Hueer 6oaee l0 ry6nuxaquu.



Oprru6afi
,/\c0aHAr4rp

,r\frr(a:rquu

Canaroe Eplrer Ax6apoeuv, Aor(rop
'IexHlrqecKr{x uayx, lpo@eccop,
Ar.rper(rop TOO <Jlouvau>.
tr'llreer 6onee l0 nyltwxarJuw.

Iie rc6epretoa locau6ail Ka"rap6a*, *
KaHAn[.ar rex Hr4 qecKrzx Hay rc, :aaeAyro ulrzr
la6oparopueii',KoumercHofo ocBoeHu,r
HelIP", Vwcrnryr ropHoro /lena fiNr. A. A.
Kyuaeaa.

Elce peqeu3eHTbr rrMeror 
-_l)ia'.,,e,'tTqM rrrr^npnrqrrr 

bcK fpyrblTIO HANP,ABIEHU'M AIICCEPTAIIVOHH'IX P4UUr',n OOOTBETCTBYIO'. TPEOOBAHH,M.
6' lrpe4lo]I(eHr{ff tro AaJlbHefiureruy coBeprrreHcrBor}aH'ro crrcreMbr rroAroroBKrr HayqHbrxKaApoB: flonrrc'rr rpe6oBaHrrt K pa6ore 

"uy"rr"r* K:oHC)ynbraHToB AoKropaHroB B [naHenpe'4no)I(eHHbx reM AI4ccepraIII{oHHbIX I4ccneAoBaHuir Lr I4,K pyKoBoAcrBa B noAroroBKe Ha).qHbrxKaApoB.

PhD
7. {annrre o paccMorpeHHblx Alrcceprarlllsx Ha coucKaHr.re crerreHn AoKTOpa sz.nocoszr.ropa ro rpodr,ilrc

3au.upe4ceAarerq luccepraquoHHoro ., :
coBe'ra no lopnorrry Ae,.ry u reoAe3r.ru, aoxr.leiH;

Yqennrfi ceKperapb l{uccepraqr{oHHoro
f eoAe3rrt{, KaHA.TeXH. rrayK

UMeer 6nnec lO -

X.A.IOcynon

AO

{raccepraqnonH tl fr co aer
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