
OT3bIB

ropHoro nHlr(eHepa, AoKTopa rexHrlrtecKux HayK (De4opona Eopnca
B.naAupru poBrqa Ha AH ccepra llrroHHyro pa6ory lllapayonofi Aff saA u

<<I4AeHruQu xaq ur MoAeJrH 6ypu rvroc r\r *r r poruo3rr poBa H I{e n orcasarerefr
6ypennn Ha Mecropo4Aenr{[ Vsenb>>, rpeAcraBJreHHylo

rrpeAcraBJreHHyro Ha corrcKaHrre yveHofi crerreHr AoKTopa QN;rocoQuu (PhD)
ro Hayqnofi cnequaJrbHocrrl 6D070800 - HeQrera3oBoe AeJro.

.{orropanrra lflapayoBa A. nocryrrvura B AoKropaHrypy Ka:HI4TY HMeHII
K.?I.CaruaeBa rro creqvalrbHocrlr 6D070800 - He$reriBoBoe Aeno s2015 roAy.

3a npeux o6yueyut oHa ocBoutla yte6Hyto [porpaMMy reoperllqecKoro

Kypca B rroJrHoM o6reue u [pucryrrr4rra K Haf{Ho-[ccneAoBareJlbcKofi pa6ore uo

TeMe Aprcceprarlurr. Yqprrrrea-f, cuequQnry reMbr uccneAoBattuit, [poBo.{I4na

xpoHoMerpa)KHbre na6nro4eHua, cBq3aHHbre c rexnonorzefi BHeApeHut

cpaBulrreJrbHo HoBbrx [opoAopa3pyrxaroqux uHcrpyMeHroB - Aonor PDC B3aMeH
rrraporrreqHbrx rrpu 6ypeuuu cKBa]erH na ne$rera3oBoM Mecropox(AeHwr YseHr.

.{oxropaHrrofi 6un co6pan 6olrruofi o6rerur SarrzuecKLIX AaHHIIX o rloKa3areJl.rx
pa6oru AoJror PDC: cKopocrb, TeMrr r43Hoca AoJrora, crofixocrb, crollMocu lu

cKBa)Kr{Hbr r,I ApyfLIe IIOKA3ATCJII4.

rro3BoJruJra AoKTopaHTy rlpv co4eficrnuu KoHcynbraHTa
MATCMATLIIIECKYIO MOAEJIb OYPIIMOCTII C YqCTOM TOPHO-

ycnonufi Mecropox{ Aenvrfl. YseHr.
Illapayona A. rpouna crarrrpoBKy B BnuxHesocroqHoM TexHLIrIecKoM

yHr4Bepcr4rere (r.Anrcapa, Typqua), rAe rrpoBoAr{na oKcrlepuMeHr€LllbHbre
zccneAoBanrrfl rro coBeprxeHcrBoBaHkrro peqerrrypbr 6yponux pacrBopoB,

rrpvMeHrBruLrxc.rr npz 6ypeHukr:aa Mecropoxp'envwr VaeHr, qro oco6eHHo BaxtHo
rrpu BHeApeHLrv MoAenr{ 6ypurvrocru B TexHoJrorr4ro crpol4TenbcrBa cKBaxclH.

Arcrya;r rHocrb rrccJreAoB ala.la.it. Hecrr,rorp r, Ha rrepexoA 6ypeynn AonoraMLI
PDC B3aMeH rrrapoueqHbrx vr 3Haqr.ITerbHoe rroBbIIrIeHIde rexHI4Ko-
gKoHoMraqecKr4x uorasarelefi 6yponrrx pa6or, MoAenb 6ypzvrocrz HoBbIM

nopoAopa3pyuarour4M r4HcrpyMeHToM, c yreroM ropHo-I'eoJIorLIrIecKHx ycloezft

npoxoAKkI cKBalKuH Ha MecTopox,qeHI4LI oTcyTcTByeT.
ArcryalrHocrb LrccJreAosaHzfi 3aKrroqaerc-fi B ToM, rITo pa:pa6orKa MoAeJIu

6ypzvrocrz 6esonopHbrMr4 AoJroraMr{ PDC ro3BoJlter rlporHo3upoBarb cKopocrb

rrpoxoAKtr cKBalrr4Hbr, n mo6ofi MoMeHT BpeMeHI4, oTITI4MI{3pIpoBarb 6yponofi

[poqecc Ha 3aKJrroqraTeJrbHoit craguu ucrroJrb3oBanvrs Aonora PDC, cHI{3I4Tb
cror,rMocrr 6ypeuw, rr B IIenoM cro[Mocrb coopyxeuur cKBaxrIHbI.

Pesylrraru ArrcceprarllroHHoro nccJreAoBa,Hnfl. Hayuuat HoBH3Ha pr

lpaKTr4qecKaq 3Haqr,rMocrb reoperr{r{ecKr4x LrccneAoBalr.uit Lr onpe4eneHufr.
Pe:ylrrarrr uoragarelefi 6ypeuux AonoraMu PDC vr ux MareMarr{r{ecKail
o6pa6orra 3aKrroq aercfl B cne.{ypqeM:

,.{nx onpeAeneHr4-s KoHcraHT u4euru$zKarllrrl B MoAenr4 6ypurr,rocrl4 c yrreroM
ycnonufi pa6or Ha Mecropox{AeHlru Vseur npoBeAeH KoMnJreKc reoperl,Iq-ecKl4x 14

3ra pa6ora
pa:pa6orarr
feoJlofuqecKux

oKcrrepr4MeHTaJrbHbrx I4c cn eAo r,auuit, 3aKrroqaloull4xcq B cneAyrcrl{eM :



perrreHa TeopeTr4qecKafl. 3al.aqa no olpeAeJreHlrro Haq€ulbHopl cKopocT]I

AOnOTOM PDC C HOBbrM, He3aTyrrJIeHHbrM BOOpyX(eHVeM, KOTOpAfl flBJIfleTCt O,qHOfi

r43 KoHcraHT r{AeHTnQuraqnla MoAen}I;

rrpoBeAeHbr rBMepeHI4{ cKopocrll fypeuur. K BpeMeHLI npe6rrnaHz.r

Aonora PDC na:a6oe Ao Lrcqepranvrfl.pecypca pa6orocuoco6nocrurtrHcrpyMeHra;
rroJrlrqegHbre AaHHbre o6pa6oranu MeroAaMH MareMarl{.recrofr

cTaTvrcTvrKvt, qTo Aano Bo3MoxHocTb ycTaHoBLITb Bce ocTaIIbHbIe KoHcTaHTbI

u4eHrz$r,rKarlr{n: TeMn yMeHbrueHurl cKopocrLI 1ypenux Af kr rloKa3areJlb

crerreHkr ffi, B roropsrfi Bo3BoAr4Tcr BpeMr 6ypenux. B pesymrare noJrfleHbl
qerbrpe MoAenu 6ypzrvrocrv B 3aBvrcLlMocrl/t or KoJILIrIecrBa cKBaxLIH, B Koropblx
pa:6ypnnaJrncb paHee AaHHbIM AonoroM Ao LlcqeplaaHtrs. ero pecypca ;

perrreHa orrrrrMrrcaqLroHHar 3a4a.ra o Har{BblroAnefirueu BpeMeHLI

rroAbeMa AonoTa Ha 3aKJrroquTelbHoM STarre ero ucloJlb3oBaHllt IIo 4prITepI4Io
MLTHLT MyMa yAenbHbIX gKCnnyaraIIuoHHbIX 3arpar ;

IIpOBeAeHbI SKCIIepI4MOHTUIIIbHbIO I4CcneAoBAIJkIfl, TeXHononiFIecKI{X

csoficrs 6yponrrx pacrBopoB, rrpprMeHreMbx Ha MecropoxAeHnvr Yaenr;
roKa3aHo, rrro cHlrxeHr4e KoHr{eHrpar\vvr peafeHTa IIAA e 6yponoM pacrBope c

IYo rc 0,5o yMeHbrrraer norepu AaBneHnfl, Trpu ero rrpoKaqr4Bannu n 1,5 - 1,7
pasd, qro oco6eHHo BaxrHo rrpu ucrroJrbsoBaHlrv p.ns. rIpkTBoAa Aonora ga6ofiurx

Bkr HTOBbrX,UnUrarelefi .

Hay.urar HoBrr3Ha Ar{cceprarluonnofi padorbl Illapayonofi A.
3aKJrroqaeTcr B cneAylou{eM :

flonyrena reoperl4qecKzlt Sopuyna Ant orpeAeneHllt cKopocrLI 6ypeuw

AonoroM PDC, Korop€u cBr3brBaer QyHrquoH€LrrbHo reoMerpl{ro PDC pe3IIoB LI
p€BMepbr r4HcTpyMeHTa, oceByro Harpy3Ky pr alacToTy BpalIxeHut, a TaK)Ke
rBepAocrr 6ypuvrofi uopogu. BrrneAelrtHafl. Qopvryra noJrf{vna noArBepx{AeHl4e
Ha npaKTr4Ke;

pe3Koe cHlrxteHue cKopocrlr Aonorarrau PDC Ha 3aKnroqI4TeJIbHoM gralle

r4x ur3Hoca o6rs,crtflercfl. pe3Ko yBenuqlrBruefic.f, rrnorqaAbro KoHTaKTa BoopyxeHvlfl,)
cocrorrqero Lr3 rrnonlaAefi ceqeuzr €InMa3Hofo cJlot, TBepAocurasHofi ocHoBbI I4

ilnoulaAlr ceqeHr4r caMofo rBepAoclJlaBHoro pBIIa;

yMeHbrueHl4e TIoJILIaKpI{JIaMr{aa (IIAA) n 6ypoBoM pacrBope c lo/o lo
0,5Yo yMeHbrxaer rrorepr4 AaBneHr4-f, rlpkI efo reqeHull e rpy6ax e 1,5 - 1,7 pa3a.

flo.noxceruq, BbIHocHMbre Ha 3arllrrry.
paspa6orana MeroArlKa onpeAeneHr4r MoAeJTLI 6ypuvrocru nnfl Aonor

PDC, BKrroqaroqa-f, B ceSx tpu KoHcraHT, Koropbre 3aB?Ictr or 6 ocnosHrrx
rapaMerpon 6ypeHu-a (oceaofi narpysKr4, rracrorhr BparqeHvlfl, AnaMerpa AoJIora,
r{3HOCa pe3UOB r4HCTpyMeHTa ; TBepAOCTT4 rrOpOA; KOHCTpyKTT4BHbIX [apaMerpoB

4onora);
MrrHr4Mr43Ar\krfl cTor.rMocTr4 1 vr cKBar{uHbr c rrpHMeHeHI{eM AonoT PDC

.4OCTr4faeTC_fl IIOT4CKOM COOTBeTCTByTOqeIO OnTI4MyMa C I4CIOJIb3OBaHI4eM

coorBercreyrorqefi MareMaru.recxofi MoAenr4 6ypunrocrv anfl. ynoMtHyrhrx

AOnOr no Kpr4Tepr4ro yAenbHbrx 3KcnnyaraIIr4oHHbIX 3aTpaT ua 6ypeuue;



pecypc pa6oru PDC - Aonor B o.{HopoAHoM p€Bpe3e onpeAen.aerc-x

orHorueHr{eM cropocrefi lypenux B KoHIIe I4HTepBana BpeMeHLI yrny6nenz-r

cKBaxrr4Hbr K cKopocru typeuus B Haq€L[e groro HHTepB€Ina.
Pe:y.nrrarbl HarypHblx rlccJre4onaHufi .
B pe:ynrrare onpe4eneHur rroK€Barenefi PDC - Aonor B npoqecce 6ypenux

noA sKcnnyaraquoHHyro KonoHHy (cpe4nufi r4HrepB€ul rpoxoAKll 220-l350wr)

co6pan 6anr AaHHbrx no 197 cKBaxr4HaM, rrro Aano Bo3Mo)KHocrb c upuevtleuofi
TorrHocrbro ycraHoBlrrb MoAenb 6ypzvrocrkr rnfl. ropHo-reoJlorl4qecKux ycnonuft

Mecropox Aenr4fl, YseHr.
3axrroqenue.
flolyreunrre pe3ynbrarbl LTccne,qoBaHvfl. Illapayoeofi A. AocroBepHbl,

c 4eficrnyroqLlMllHafrHo o6ocnonanrr u oSoprr,ueHrr B coorBercrBvrn
rpe6onaHnflMvr Kounrera no KoHTponrc s o6racrra o6pa:oBanvrfl. u lnayKpr MOH

PK.
OcnonHrre rIoJIox{eHI{t Al4ccepralluonnofi pa6oru lllapayoeofi A.

orry6nnrcoBaHbr B cneqlr€un3rrpoBaHHbrx Haf{HbIX r434aHuflx, B ToM vlrcre B

x{ypHanax c HeHyneBbrM rlMrrarr-QarropoM, u anpo6upoBaHbl B AoKJIaAax Ha

MexAyHapoAHhIX z pecny6JILI KaHcKI4x xonQ epeHIII4tx.

,{zccepraquron:rrat pa6ora, rIoAroroBJIeHHiuI lllapayonofi A. orBerlaer
rpe6onauers\4 |OCO Pecuy6JrLrKLr KasaxcraH 14 peKoMeHAyloqkrxc . K 3aqure Ha

npoSzntHoM Ar4cceprarluoHHoM coBere Ha corlcKaHl4e yteuol creIIeHI4 AoKTopa

SzrocoSuz (PhD) no cneql4€urbHocrlr 6D070800 - HeSrera3oBoe .qeno.

Hayvnrrfi KoHcynbraHT, AoKTop
TexHlrqecKr{x HayK
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(De4opon E.B.


