
OT3bIB

- orerrecTBeHHoro HayrrHoro KoHcyJrbraHTa Ha Ar4cceprarlnrc Vrenosa
3arraan6eKa fa6uroBu-.ra <Paspa6orra e00ercu4BHbrx rexHrlKo-
TexHoJIoruqecKpIX cpeAcrB Anfl 6ypeuux vr ocBoeHkrr reorexHoJrorr4qecKnx
cKBax{I,IH C BbICOKTTMTA SKCnJryaTaIIr4OHHbrMr{ XapaKTepr4cTLrKaMr4>,

rIpeAcraBJIeHHofi ua cor{cKaHue y.reHofi creneHr,r AoKropa Qznoco$rarE (PhD) uo
o6pasoBareJlbnofi rporpaMMe 8D070208 - feoJrofr4rr vr pa3BeAKa

Me cropo)K.qeHr,rfi uole3 HIIX LI cKo fraeMblx.

AnryaJrbHocrb reMbr Arrcceprarl[n
Pa:pa6orKa BbrcoKoeSQerurBHhrx 6yponux r4HCTpyMeHTOB,

rlpHcloco6lesHblx K cJro)KHbrM reoJroro-TexHr{rrecKrrM ycJroBr4sM, npeAcraBJlfler
co6ofi aKTy€ubrryto 3aAaqy B ycnoBvrflx r,rHreHcra$zraqvr4 noqgeNdHofi 4o6srull ypana
MeroAoM cKBa)KI4HHoro BbrrrleJraqvrBanufl, B Pecrry6Jrr,rKe KasaxcraH. Oco6yro
3HarruMocrb AaHHa,t npo6reua npuo6peraer rrpn 6ypenuu Ha MecroporKAeHkr.f,x,
no4o6nrx Ey4enoBcKoMy, fA€ pa3pe3 xapaKTepr43yercfl qepeAoBaHpreM MrrrKHX kr

TBepAbIX IOpOA, H€illII4rII{eM TpeIqIIHOBaTbIX I4HTepBEUIOB 14 BS3KLIX |JII{HI4CTbIX
orJlo)Keszfi. B uoAo6sblx ycJIoBI4sx Hecra6vrrbmafl. pa6ora 6yponoro r4HcrpyMeHra
TpI4BOALIT K cHlDKeHHro e$Serrl4BHocrr{ 6ypertux, yBernrreHr4ro Kor[qecrBa
aF,apwitHblx cI,ITyaIIuft u pocry 3arpaT Ha crpoprreJrbcrBo cKBarKT{H.

B nogo6urrx ycnoBl4.lx oco6enno aKTyzrrrruofi craHoBvrrcfl. npo6reua
ycrpaHeHu.a raK H€t3blBaeMoro sQ$ercra ((3aBr{c ankrfl>> 6yponoro HHcrpyMeHTa,
Koropblfi srrgrrBaer [pepblBlacroe yrny6neHr4e sa6ofl, n rpr{BoAHT K HepaBHoMepHoMy

.I{3Hocy pe}KyIqHX oJIeMeHToB. llpuvreHseMbre rpaAkrrdlroHHbre Br,rAbr 6yponoro
HHCTpyMeHTa, TaKLIe KaK TBepAOCrrJraBHbre JrofracrHbre Aonora u nnro6ypbr, He
o6la4aror AocraroqHofi ycrofi.rrrBocrbro K nos4eficrBlrro [epeMeHHbrx Halpy3oK,
BcJIeAcTBI{e rrero HX pecypc 6ucrpo coKparq aercs, oco6euHo rrpr4 rrepexoAe or MflfKLrx
rlopoA K 6olee rIJIorHbIM. B erofi cBf,3rr paspa6orKa HoBbrx KoHcrpyKTr.rBHbrx
perueunfi, HalpaBJreHHbIX Ha rloBbrrueHr,re ycrofi.urBocrn t4 r{3Hococrofixo crr
6yponoro Aonora, rpuo6peraer oco6yro 3Harrr,rMocrb.

llpo6neMbl rIpoeKTI,IpoBaHvrs" 6yponoro r4HcrpyMeHTa, yBeJrvlrennfl,ero pecypca
u I{3Hococrofirocrl,I I4crIoJIb3yeMbIX MarepI4aJIoB, a rarcKe coBeplueHcrBoBaHnfl.
TexHoJlorufi [poMbIBKIa 14 o6ecnerleHl{fl yctofi.rlrBocrrr creHoK cKBaxr{Hbr
npzo6peraroT oco6yro aKTyanbHocrb rIpI4 ocBoeHr,rr4 cJrolxHbrx rprAporeoJroro-
TexHoJlorr{qecKrrx o6rerroe.

Taxuvt o6pasol,t, paccMarpuBaewafl, TeMa ArrcceprarlrdoHHoro rrccneAoBaHnfl
o6la4aer errcoxofi aKTy€rJrbHocrbro KaK c uay.ruofi, TaK Lr c npaKTraqecrofi TorrKH
3peHr4{.

O6ocuoBaHHocrb HayrrHblx rroJrolneHr.rfi, BbrBoAoB lr peKoMeulaqnfir lrx
AOCTOBepHOcTb r{ HoBtr3Ha

Hay'ruue rIoJIo)KeHLrfl u peKoMe:aqaqirrv Ar,rccepra\ukr ocHoBaHbr Ha
KOMTTJIeKCHOM IOAXOAe, BKIIOqaIOUIeM IEOJIO|O-TEXHVILTECtr.KIVT AHAJIH3.
MoAeJIIap oB aHI4 e KoHcrpyrqufr , sKclepI{MeHT€t[bHbIe u ccJr eAoBaHns u krx anpo 6aqurc
B ycJroBuflx 6ypeHrar.



flpoae4€n arranns e(p(perta <s a',trca'wr>> 6yponoro rncrpyMerrra, ycraHoBJreHo
BJIII'HIE TEOMETPI{LI AOJIOTA }I KOHIICHTPAqII.I HAIPY3OK B IJEHTPAJIBHOft SOXE.
llpe4noxeno Ko'crpy*Tr.rBr{oe pe.reH[e c [epepaclpeAeJre.r{eM penryqrrx
gJIeMeIrroB rI rBMeHerrr{eru soprr,ru ocesofi qacrll, qro rIoBbIcrrJIo croftrocrr
riHcrpyMenra a 1,5 pasa.

O6ocnosaHa e$(perrr.ranocrr rou6r,rnnporaruroro Boopy)KeHr{,
(tneplocnnanrr're r{ PDC-pes4rr), o6ecneqzsarc'1ero yctoft.runyro pabory n
pa3JrlrrrHbrx r,m€x nopoA, CHIIDKeHIIe rr,r6paqzfi I{ yBeJILrrreHI4e pecypca AoJIora.
Paepa6orana ro'crpyKrlr{r Korvr6unnporaH"oro n"*o6ypu a.ro""uar""r*'u*."""ra*
p€3uoB*B pa60ry, saup'fiqdxnar rrareHToM n no4rnepxg€HrrEur ucrrbrrarr[rMr{.

Sxcnepruenranrno AoKailarra e(f(pexrunnoc* aJrMa3ocoAepxarqm
KOM[O3I4rII4oHHbrX Marepr{€uos c 4yo CrB2, floBElruarolltrrlrx r43HoCoCrOfrroctr,
repuocra6nnrnocru u a.4re3[rc aJrMa3Hbrx 3epeH. Brrno4rr rroATBepxAeHbr
Mr,rxpocrpyKT)?HbrM[ n $t r suro_xrnruqecKrlMfi Eccne,roBaHr.rrrMt4.

Tarnrra o6pasoM, Bce floJroxeHu.f,, qpeAcraBJreHHEIe K 3arrl[Te, ,BJUrIorc,
Ha)rrIHo o60cuonagnuMr,r, AocroBepHEIMt4 r{ o6ragaror gJreMeHTaMr4 Xayvnoft
HoBI{3Hbr, Onu nanpaeneHbl Ha perueH[e paHee HeAocrarorlgo I{3yrlenuoro KoM[JIeKca
3a'4arl' lIMeIo[IIlrx cyrqecrBeHHoe Ha]qHg-lgxHI4rlecKoe 3HarleHrlle.

Hay.rnoe u npaKrnqecKoe 3rraqeurre noflyqenHbrx peyJrbraroB
Hayrnax 3'aqr{MocrB A'cceprarlr{orr'oft pa6oru 3aKrrorraerc, B ,,o,,yqeHn,n,

HOB'TX npe4crarnexrnft o 3aKOHOMepHocrrx (pynxquonrponanr,rx 6yponoro
I{HCTPYMEHTA B YCJIOBI,I'rX JIIITOJIOfl4IIECKEi XEO.TTOPOgHOTO I{ TPEIIII{IIOBATOTO
pa3p$a. Ha ilofi ocHoBe parpa6oranrr Hayq'o o6ocuonanxua *o""rpy**"""ra
PEIIIEHII'I' HAIIPABJIEHHbIC HA TIOBEIIICrrUC YCrOft'rrrAOCTI{ IIHCTPYMCIITA K SOSETTY
<<sanvsanvrl;>, nu6paqr,rounrnra ros4eficrnzxu lr npex,qeBpeMeunoMy ]r3nocy.

Paspa6oranrr HoBbre KoM[o3r4 rlrrounbre Marepr{aJrlr AJrf, byponoro
I'IHcTpyMeHTa' xapaKTepu3yrol4llec.fi yJlfrlueHHbrMtr oKcrrJryaTaqrlrorrHbrMr4
csoicrgaMu. vcranosre'a K.ppeJrrruo'."as 3aBncnMocrb Mex,ry pexrrMaMr{
clleKaHfirr, crpyKTypHbrMr.r oco6ennocrrMr{ MarepaaJra r{ efo gKcrrrryararu{oHH6rMr4
xapaKTepn cTr{r(€rM}r.

flparruvecrar 3'aqr.rMocr6 pa6o*r [oATBepxAaercr pe3yJrbraraMrr
lpor'r3BoAcTBerrHbrx lrcrrhrraHuit u coeftanvteM KOHrq)erHED( XOnCrpyrqrfi 6yponoro
I'IlrCrpyMerrra' o6ecne'r[rarcqrD( qpoxoAKy cnB€nrurHbr Ha [oJrrryro [poercrryrou16uny (ao 70G-800 rr,r) sa ogr.*r perc 6es 4-ouomr"ren""6D( roAbeMoB. B ycnoazn<
4o6rrvu ypafia MeroAoM [oA3eM'oro BbrrrleJrarrr{BaHr,r, 9To cnoco6crnyer
cylqecrBe*HoMy c*LtxeHnro 3arpar r,r roB'rrrre'lro e(!(fernrnnocr" oypo""r* puoor.llpegnoxennrre M_eroAbr r{ Ko'crpyKr}rBHBre perueHwr cuoco6crayror
noBbrrrre'r{K' CrOfircocrz 6yponoro }rHcrpyMe'Ta, COKparrIeHr,[o rrzcJra rroAbeMHO_
CIIYCKOB6D( ONCPATIi II YMEHbIIIEHIIIO O6rqEfi 4POAOJIXI.ITCJIEHOCTI4 CTPOITENbCTBA
CKBAX}IH.

ffo.rrnora
pa6orax

ocBerrleHrrfl lloryqeHHblx pe3yJrbraroB B Onyo.rruKoBaHHbrx

ocHoeurre p*yJrbrarbl A'IcceprarlnoHHoro [ccJreA oBa'nfl, orpaxeHbr BHayqHblx rryonl4Kallu{x, BKJrK)qas.pa6orrr, rrHAeKcprpyeMhre B Me)KAyHapoAHrrx 6asax
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AaHHbIX Scopus v Web of Science, a rarcKe B u31a:nvrflx, BxoArrqux B 11epeqeHb
Kouurera rro KoHTpoJrIo B cQepe o6pasoBanvrs. r,r HayKlr MHrurcrepcrBa o6pasoBag1vrfl,
u HayKz Pecrry6JIHKI{ KasaxcTaH. Kpoue Toro, [oryrreHHbre pe3vJrbrarhrKasaxcTaH. Kponne Toro, loryrreHHbre pe3yJrbTaThr
rIoATBepxAeHbI rrareHTaMla Ha rroJre3Hbre MoAen[. 3ro cBr4AereirbcTByer o
Aocraro'rHofi cre[eH]I arrpo6a\uu I4 rroJlHore pacKpbrrrdf, coAep)Kauvfl.r4ccJre.{oBa1vrfl
B HayqHofi cpe4e.

PenoueHAaurr IIo AaJrbHefiruervry [crroJrb3oBaHHro floryqeHHbrx
pe3yJrbTaToB

Peaynrrarbl, noryqeHHble B Ancceprarlr4oHuofi pa6orer peKoMeH.qyerc.s
[pr{MeH.rrTb:

B plH)KeHepuofi [paKTLIKe npra rrpoeKTtrpoBalvru 14 6ypeuuu
reorexHoJloruqecKHx cKBaxLIH, rlpeAH€r3HaqeHHbrx AJrfl pa:pa6orKg ypaHoBbrx
M E CTOP OXA EHI4fi U ETOAOM TIOA3 E MH O rO B bIIII EJI AqVIBA;HLIfl;

- rlpu paspa6orKe 6yponoro I4HcrpyMeHTa c rroBbrrueHHbrMra rpoqHocrHbrMrr
xapaKTepIacTIIKaMI{, paccq[TaHHOfO Ha sKcnnyaTarlurc B arpeccplBHhrx cpeAax;

B AetreJlbHocrll rIporr3BoAcrBeHHbIX opraHLrzaguit, ocyqecrBJrflrorqzx
6ypenze feorexHoJroruqecKrax cKBa)KkrH.

OrleHrca ocHoBHoro coAepr( annfl, pa6orrr
[ucceprallLIoHHafl. pa6ora BKnroqaer BBeAeHr{e, rurrb pa3AenoB, 3aKJrrorreHqe,

C [II4C OK PIC N OJIb3 O B AHHbIX LI CTOIIHI4KO B TI TIP I{JI O XTE HI4' .

Bce pa3AeJIbI pa6oru rorl{rlecKl4 3aBepueHbr 14 BKJrrorraroT o6ocHoBaHHbre
TeoperplqecKne rIOJIOXeHVrs., pe3ynbraTbr SKclepr4MeHTaJrbHbrx r{ccneAosaHlrfi vr
cooTBeTCTByrOrIr4e BbrBolbr

fleprsIfi pa3Aen uocnrqeH aHarrn3y feoJrofo-reorpa6uuecKr4x kr
rl{AporeoJlorl4rrecKHx yclonufi 1ypewut reorexHoJlorr.rqecK14x cKBa}KLrH Ha
MecropolKAeHrrz Ey4eHoBcKoe. B H€vr paccMorpeHhr oco6enHocrr{ crpoeH ufl, pa3pe3a,
xapaKTeppl3yroqerocfl rrepeAoBaHrreM M.f,fKr4X vr rnepArrx ropoA, pasnurofi
TpelqllHoBarocTbro vI HaJrvrqLIeM rlnacrl{rrHbrx fJrkIH, qro o6ycnoBJrplBaer [oBbrrrleHHble
rpe6ona]Flufl' K KoHcTpyKIII{I4 6yponoro I{HcrpyMeHTa upe>KkrMaM efo oKcrrJryarar\uu.

Bropofi pa3AeJI uocnxulen coBepueHcrBoBaHrrro KoHcrpyKrlr4lr JrorracrHhrx
6yponrrx AoJIor, BKrroqat ycTpaueHne npn.rr,rH Lrx Heycrofi.rusofi pa6orrr. B
rlacTHocTu, ycTaHoBJIeHbI ycnoBZ.f, Bo3HI{KHoBeHvx eSSeKTa (3aBldc a1vrfl>> AoJroTa H
rlpeAnoxeHo HoBoe KoHcrpyKTrIBHoe peueHr4e c rou6r,rHr4poBaHHbrM Boopy)KeHrdeM,
o6ecneql'IBaloqee paBHoMepHufi I{3Hoc pexyqrax sJreMeHToB H cra6uybHoe
yrny6neHHe sa6os. Paspa6oraunsrfi r4HcrpyMeHr ycrerrrHo npouer
npor43BOACTBeHHbre 14 crrbrTali^krfl.

Tperzfi pa3.{ex uocnxul€H vccJleAoBaHr4ro ceoficrs KoMrro3r{rlr{oHHbrx
€uIM€BOCOAeplKarrIr4x MaTepr{aJroB, flolyrraeMbrx MeTOAOM rrJra3MeHHo_r{cKpoBofo
creKaHl4fl. PaccnaorpeHo BJII{{HI4e 4o6anrH CrBz Ha cTpyKTypy v xapaKTepr{crr4Kr4
TBepAocrrJIaBHofi iraarpHllbl, o6ecueqrlBaroqee rroBbrrueHpre ;1poqHo crvr cqenJre ;1ufl c
€UIMUI3HbIMI{ Sepnaukr u clHkrxeHI'Ie CKJIOHHOCTT4 Marepr{ araK xpy[KoMy pa3pyrrreHlrro.rlerneprstfi pa3Aen rIocBf,IrIeH l'ccJleAoBaHr*o [poqeccoB rr3Harrr, Ba"ufl.
rroJlyqeHHblx MaTepI{aJroB vr uHcTpyMeHTOB Ha HX OCHOBe. flpuneAeHhr AaHHbre o
rpu6onofktrrecKnx csoficrBax o6pasqoB c pa3nr4qsofi KoHrleHTparlr4efi CrBz, rroKa3aHo



// otlr[MaJlblroe co,qepx(aHlte Ao6aBKn r{ AoKa3aHa ee oQQeKrnBHocrb B fioBbrmeHar{

l/ ngrococrofirocrr,rpexyqr,D(eJreMeHroB.

I llrrblfi pa3AeJI coAepxLIT p$yJrbrarhr [pori3BoAcrBeuHrrx racnrrranni
/ parpa6oraxxoro ronr6nnupooannoro 6ypoaoro fficrpyMeuTa Ha ypanoBoM

Mecropox{AeHllkt. flo4rnep)KAeHa ero BbrcoKarr e$Sexrr{BHocrb, o6ecnequBaroulat
rpoxoAKy cKBa)KLrHbI Ao rpoeKTHofi rry6uHbr 3a oAr,rH pefic 6es gaN{eHhr HHcrpyMeHTa
14 IIpI4 3 HaIII{TeJIbHo M c HI/DK€ HLIPI 3 Kc IIJry aTaIII{o HHbIX 3 aTp aT.

[ucceprallploHnas. pa6ota BbrrroJrHeHa Ha BbrcoKoM HayrrHo-TexHprqecKoM
ypoBHe, oTJILIqaeTct 3HarrLITeJIbHbIM o6reuovr opnrr4HalrbHbrx r{ccneAoBaHrdfi vr

coAepxlaT o 60 cHoB aHubre [paKTr4qe cKr{e pe KoMe :n4algtrra.
Brrsorrr
[uccepralll4onlrrafl, pa6ora Yrenoea 3avran6eKa fa6uroBr4rra <Paspa6orra

e(pQenu{BHbIX TexHllKo-TexHoronlqecKktx cpeAcrB Arrfl 6ypenux u ocBoeHr4fl
IE OTEXHO JIOTI{II E C KI,IX CKBAXI{H c BbrcoKr4Mr4 3KC[JryaTaIInOHHbrMr4
xapaKTeppIcrLIKaMIa)) npeAcraBJlteT co6ofi 3aBepueunoe HayqHoe uccneAoBaHlre, B
paMKax Koropofo perueHa BaxHafl rrpHKJraAHafi. 3al.al{a, 3aKJrroqarculaflcf, B

pa3pa6orKe kr BHeApeHvIvr KoMrrJreKca pelreHr{fi, HanpaBJreHubrx Ha rroBbrrrreHr4e
e Q S enrr4BHo cr u 6y p eleivrfl re oTexH o Jro fuq e c Kprx c KB aIKZH .

.{ucceprallnoHmafl, pa6ora coorBercrByer rpe6oBanvrflM, [peAbflBJrfleMbrM K

ALIccepraIII{flM Ha coucKaHl4e yueHofi crereHn AoKTopa $unoco Q^u (PhD), a ee aB-
ToP, Vrenos 3aualr6er fa6uroBldrr, 3acJryxrr4Baer [prlcyx [envrs, yveHoft crerreHr4

AoKropa SIEnoco$uu (PhD) no o6p€BoBarelrHofi rporpaMnre 8D070208 - feolorvrn
r4 puBBeAKa MecropoxAeHufi nole3ubrx r{cKolaeMbr5.
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_uayrlHbrr{ KoHcyJIbTaHT,

3ane4yroqprfi xaQe4pofi <feoSn3vrKa vr

cefi cuoJrorrr> HAO <<KasaxcKoro
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TexHprqecKoro yHr,rBepcr4TeTa I{MeHLr
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