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Virrt el Rrid trIrvuuvlry

PekTopy Ka3axckoro HalMoHaNbHOro EHCKOro NeAarormyeckoro yHUBEpPCUTETA
npodeccopy ayxap TepemypaTkbiabi AnaamGepreHosHe, npodeccopy EpwmnHoit AitHakyn
KanacosHe , yyacTHuKkam mexayHapoaHoOM oHAaiiH KOHpEepPeHLMM
«MHHOBALMOHHOE PA3BUTUE OBPA30BAHUA, HAYKOEMKMX MPOM3BOACTB U
A/IbTEPHATUBHbBIE MCTOYHUKW SHEPTUN», nocesuieHHoM 70-netuto flaypearta |
npemuun um. K.M. Catnaesa, yneHa HaumoHanbHoro Komutera no TEOPEeTUYECKOM U
NPUKNagHoM MexaHuke PK, uneHa KomuteTta no UCNoNb30BaHUIO BO30GHOBAAEMbIX
MCTOYHUKOB 3Heprum Poccuitckoro Coto3a Hay4HbIX U MHKEHEPHbIX 0BLLECTBEHHbBIX
opraHu3auwii, obnagatens MexayHapoaHO cTMneHauu Mpe3unaeHTa PK
«bonawak», u rocyaapcTBeHHOro rpaHTa «/lyyiumii npenopasatens BY3a PK»,
AOKTOPa GU3NKO-MaTeMaTUUECKUX HayK, npodeccopa Kadeapbi ¢un3nkmn Kasaxckoro
HaLMOHaNbHOTO KEHCKOro Nefjarornyeckoro yHueepcuteTa EpmHoi AliHakyn
KanacosHbil.

Hoporue konnern, no3apassem Bac c OTKPbITUEM MEXAYHAPOLHOMN KOHpEpeHLMM,
NOCBALLEHHO BblAatoweica yueHoM B 061acT GU3NKK, MaTEMaTUKM U ee
NPUNOXEHNN 1 3ameyaTenbHOMY neaarory AiiHakyn KanacosHe EpiumHoii!

AitHakyn KanacosHa Ha NpOTAKEHUM MHOTUX NeT NPUHUMAanNa aKTUBHOe yyactue B
CepUn MeXAyHapoAHbIX KOHGepPeHL A, NPOBOAUMbIX HayuHO-MeToanuYecKum
coBeTom no matematuke MuHobpHayku Poccun (HMC) ,kak B Poccuu, Tak 1 B Apyrux
CTpaHax. Ee AOKNaAbl CAYKUAW U CYKAT YKPaLIEHUEM HALLMX U MHOTFUX Apyrux
KOHdepeHUWMiA, yKpennsaioT Apy6y Mexay Halwumm HapoZamu , cnocobcTeyoT
YKPEn/IeHMIO CBA3e MeXAy Hay4YHO-NeAarornieckoit o6LLecTBeHHOCTbIO MHOTMX
CTpaH. Takue yyeHble-neparoru ,Kak A.K. EpwmHa,-3010T0M ¢doHpg cBOErO
YHUBEpPCUTETA, CBOEH CTpaHbI!

Henaem tobunapy Aiiakyn KanacoeHe EpmMHOM HOBbIX Hay4HO-NeAarorMyeckmx
AOCTUXEHWN, KPEMKOro 340P0BbA M A0/ITUE rOAbl OCTaBaTbCA TaKOM e KpacuBoii ,
06aATe/IbHO XXEHLUMHO; YHUBEPCUTETY-AaNbHeWero YCNEeLWwHOoro pasBuTus;
NN0A0TBOPHOM PaboTbl BCEM y4aCTHUKaM KOHdEPEHLMM, KPenKoro 340poBbs 1
TBOpYecKux ycnexos!

3amectutens npeacepatens HMC no matemaTtuke, npod. MI'V,Z%AA.I’. Arona

Y4eHbiit cekpetapb HMC no matematuke, npod. MUPIA- PTV‘/C%/Z‘C.A. Po3aHoBa
Y



rnybokoyBaxaemas AWHaKyn KanacosHa!

KONNekTUB MHCTUTYTA TexXHU4Yeckon Tennodusumkum HAH
YKpauHbl
cepaeyHO no3ApaBnawT Bac c 0buneem!

Mbl 3HaeM BacC KakK WUW3BECTHOro Yy4yeHoro B obnacrtwu
TeopeTU4YeCKOn U NPUKIAAHON  MexaHUuKu, uccneposaTens
3Konormyeckux npobnem Mmupa u KasaxcraHa, TanaHT/IMBOro
negarora. Bamu nonyyeHol rnybokue pesynbTathlh B obnactu
ynpaBneHus A3pPOANHAMUKON ropeHus anddy3MoHHOr o
TypbyneHTHOro ra3oBoro ¢akena npu 3BYKOBOM BO3AENCTBUM Ha
npouecc ropeHus C Uenbw OnTUMU3aUMM U 3KONOrUYeCcKou
be3onacHocTH, B obnactm  nocTpoeHUs  OCHOB  Teopuu
BeTpoTypbuHbl [apbe, Kak OAHOW W3 Haubonee nepcrneKkTUBHbIX
BeTPO3HepreTU4eCckMx YCTAaHOBOK. Pa3paboTaHbl U WM3rOTOBNEHbI
HECKOJIbKO nabopaTopHbIX Mozenen HOBbIX BEepCUin
BeTpoarperatoB KapycCe/lbHOro Tuna <C aHoMalbHO BbICOKUMU
Ko3ppuumeHTamMm UCNONb3OBAHUS SHEpPrum BeTpa, a Takxe
cnocob TennoBon 3aumThl paboTawuwero BeTpoarperata 3a cuyeT
MCNONb30BaHUA €eCTeCTBEHHOM KOHBEKUUM Tennoro Bo3ayxa B
NONbIX 3/1IeMEeHTAaX BeTPO3HepreTUYeCKUX YCTAHOBOK BCNEeACTBUE
LEUCTBUA LEeHTPOobexXHbIX Cun. TosyYyeHbl MaTeHTbl Ha HEeCKOJ/bKO
HOBbIX MNEpPCNeKTUBHbIX BepCUM BeTpoarperaTtoB. MHOMo Cun wu
3HepruuM Bbl OTAaeTe HayyYyHO-opraHu3auuoHHon paboTte. Bawwu
Bblaawwmecs AOCTUXEHUA B  HAYYHOW U npenojaBaTeNbCKou
LeATEeNbHOCTU BbLICOKO OLeHEeHbl Hay4yHbiM coobuecTtBom. Bbl
HEOAHOKPATHO HArpaxaanncb MPeCTUXHbIMU MPEMUAMM W Nosyyanu
rPaHThI.

KOnnekTuB WHCTUTYTa TexHMYyeckonm Tennopu3amkm  HAH
YKpauvHbl NpuUBETCTBYET BacC UM XenaeT Kpenkoro 340pOBbfA,
AaNbHENWUX TBOPYECKUX YCNexoB, OCywecTB/eHUs Bcero Bamu
3a/lyMaHHOr 0.

AvpekTop UTT® HAH YKpawHbl "
akaaeMuk HAH YKpawuHbl C ééﬁ441 1TtHeXKMH 10.®.

3aBe.D.YIOUlI/II7I oTaenom TO3T
UTT® HAH YKpauHsl A
YneH-Kop. HAH YKpaMH R Bacok b.W.

-
{C
Ineurudixaulinnl
Kop J 06417118
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POCCHIICKII COHO3 HAVYHED H HHEFHEPHELY OBIIEC TBEHHELL
OB BETHHEHMIT
KOMHTET IO IPOETEM AM HCTIO.Th30BAHHAA
BO30BHOBIAEMEBIX HCTOYHHKOB SHEPTHH

119034, r Mocsma, Kypeopoi mep., 17 Ten:B (493)605-16-36, 8-903-564-62-69

MoeNo_ 19 ot 2212 2020r.

I'nyboxoyeaxcaeman, dopozas Aiinuxyne Kanacoera!

Mwi  3Haem Bac xax oOoxmopa gusuio-
MameMamuieckux Hayx, npogeccopa, npogheccopa

Kazaxcrozo HAYUOHATLHOZ0 HCEHCKO20
nedazozu4eckozo VHUSepcumema xagedpui
gusuxu, wnena Hayuonanenoze Komumema no
meopemudeckolil u NPUKTAOHOT MeXAHUKE,

axkmusHoco  4iewa — Komumema no HUCHONbIOEAHNIO
60300HO81AEMbIX HcmoYHUKes 3Hepeuu Pocculickozo corwsa
HAYYHBIX U UHMHCEHEPHBIX  OOWECMEEHHBIX  00beOUHEHNI]
(Komumem BH2 PocCHHQO), manaimiueozo cheyuaiicma no
6EpPMUKATbHO-0CESHIM 6empoycmanoskam  Japve, asmopa
bonee 120 wuayunwix  mpydos, coasmopa  y4ebHUKa
«Teopemuyeckue ocHOEbl U KIACCHYECKUE MOOenl MeXaHuxu
CHIOWHOU cpedvl» U pAda yuebHulx Nocobull, yieHa
duccepmayuonnbix Cosemos.

Mpui cepdeuro nozdpasnaem Bac c wobuneem!

Menaem Baum Odobpozo  300poswba, yoauu, OambHeliiux
meop4ecKux  YCnexos, MATIAHMIUELIX ~ VYEHUKOE u
npodonxcameneii Bawezo Odena s obracmu 60300HOEIAEMBIX
UCMOYHUKOSE FHEP2UM, cuacmbA U brazonomyyua!

Ilpeacenarens KoMEteTa B D PocCIIHO
agajemHE PL1A, 2.1.0H., ipodeccop (/,’b Bespyrax ILIL

YueHn il cERpeTARS : :
il g
araJeMHEPIHA K.T.H. 3 J‘! a ;__; I'pucroe CD.

-
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Hayk, Iipodeccop, nmpodeccop Kazaxckoro
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I'nybokoysaxncaemasn Aunaxyns Kanacoena!

Cepoeuno nosdpaensem Bac co 3namenamensusim cobvimuem ¢ Baweii scusnu - 70-nemuem co oua
poscoenun u 47-1emuem HayuHO-UCCE006AMENbCKOU deAMeNbHOCMU.

But agnaemecs 00HUM U3 NPUIHAHHBIX YUEHBIX 6 001ACMU, CEA3AHHBIX IKOIOZUYECKUMU NPOOIEMamu mupa
u Kazaxcmana, 6 yacmuocmu ynpaenenus a3poouHamuKoil 2openusn ouggysuonrnozo mypoyneHmnozo 2az06020
gakena npu 36yKo6om 6030eiicmeuu HaA NPOYECC Z0PEHUA C UENbl0 ONMUMUAUUU U IKONOZUHECKOU
be3zonacnocmu; no npoexmy 60CCmanoeneHua ApanbcKkozo Mopa 3a cuem uzuuiKos 600vt Kacnuiickozo mops,
cucmemMamu3ayus CO6PeMEeHHON MpaouyUoHHOU U anbmepHamueHou nepzemuku mupa u Kazaxcmana;
nocmpoenuio ocnoe meopuu eempomypounst /lapve Kax 00Ho u3 naubonee nepcnexmuenvix BIY. Bamu
paspabomansl U U320MOGNEHbI HECKONbKO 1AOOPAMOPHbIX MoOenell HOBbIX 6EPCUil  6empoazpezamos
KapycensHoz0 muna ¢ GHOMAIbHO 6bICOKUMU KOIPPuyuenmamu uUcCnonb3oeanua Hepzuu 6empa, a makice
CNOCo6 mennosoll 3auiumesl pabomarnuiezo 6empoazpezama 3a cuem UCnoIb306aHUA eCIMECMEEHHOI KOHBEKYUU
mennozo 6o30yxa 6 nonvix nemenmax BIY ecnedcmeue Oeiicmeusn yenmpobescnvix cun. Ilonyuenst u
3aAGNEHbI HA NAMEHMOBAHUE HECKOTBKO HOBBIX NnepPCneKmugHbIX 6epcuu NOOOOHBIX 6empoazpezamos.

Mput 3naem, umo Bovi asmop 6onee 120 nayunvix mpyoos, ¢ mom uucne 1 monozpagusn, 1 yuebnux, 8
yuebnbIx nocobuil, 2 memoou4ecKux yKazanus, 4 namenma na uzoopemenus.

IToo Bawium pyxosoocmeom noozomognenvt 2 Kanouoama nayx u 30 mazucmpanmos gusuxu.

Ceoum mpyoom Ber 0obunucey donsvuux pesyibmamos Hayynovlx uccnedoeanuii, cmanu Jlaypeamom
I npemuu um. K.H. Camnaeea 3a 3nauumensvHulii 6kn1ao 6 pazeumue nayku Kazaxcmana, obnadamenem
Meswcoynapoonon cmunenouu Ilpesudoenma PK «Bonawak» u zocyoapcmeennozo zpanma «/Iyuwwiuii
npenooasamens BY3a PK».

Hopozaa Aunaxyne Kanacoena, But saensemece unenom Komumema no meopemuueckou u
npuknaonoit mexanuxe Pecnybnuxu Kazaxcman, unemom Komumema P® no ucnonvzosanuio
60300H06NAEMBIX UCMOYHUKOS IHEPZUU, HEHOM 00bedunennozo ouccepmayuonnozo cosema O/
14A.01.08 no 3awyume doxmopckux ouccepmayuii npu Kazaxckom HaAyuoOHANbHOM yHUGEpCUmMEmME UM.
anv-Dapabu.

Baw mpyo yuenozo 6bicoKo oyeHeHn HAYYHOU 06uecmeennocmuio pecnybnuku, 6 cmpanax bauscnezo
3apybexcoa. Bol nazpaxcoenvt ounnomom “3onoman xageopa Poccuu”, nonyyunu Ilouemnoe 36anue
“Sacayxscennsviii deamens nayku u obpasosanus PAE”, nazpyonvim 3naxom «3a 3acayzu 6 pazeumuu
nayku Pecnybnuxu Kazaxcman» u cepebpanoii medanvio ynusepcumema  «¥nazam”, medansio
Accoyuayuu gy3oe PK «Y30ix ycmasz».

Mut eepum, umo Bawia HcusHeHHAA NO3UUUA, NPUHYURUATLHOCMb U YECMHOCMb NO3E0IUM 6
Hawie Henpocmoe 6pemMA COXPAHUMbL U NPUYMHONCUMYL HAYYHLIE nomeHyuan € obaacmu
dynoamenmansHbIX U NPUKTAOHBIX UCCIE006AHU.

Mopozan Aunaxyn Kanacoena, nozeonvme nam noxcenamv Bam u Bawum 61auskum € 3mom
3ameuamensublit 0eHb = MEOPHECKO20 00N201emusn, 300p06bA U 0O1A20NOYHUA, A MAKHCE HOBBIX
Hay4YHbIX YCnexoe 6 0o1acmu IK0102uUu.

T —
Ilpeoceoamensy Komumema

no meopemuueckoiy' U NPUKAAOHOU
Mmexanuxe Kvipzoizcmana,

) | )
unen-xopp HAH KP~ " - /,&f’% Koaxcozynos K. Y.

\
\

Ynenwi: ‘t.\_\ P
A.Hcmanbaes "~ B.Yeueiibaes B.H. Buubocynos
A.H.Buiibocynos "P.Tabvimes T.Toxmaxkynos
K.T.Ocmonoe H.JK.Mykanbaes T.A.Apvinos
A.K.Opo3obekosa A.T.[Aviiikanoea K.T.Bexcyrmanos

Bumkexk 2020 r.
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’ Kypmemmi Aiinazyn Kanackbi3sl!
Ciadi 70 MOCTLY MENHRD WEKETY Mepelind Mepexenizton WsiR Wy peKmen

YR K TR M BT

Ciz 1967 WIAK! KTsmy i gradoy nedia0anm NHCTN RsHEH
fusNRT-M EmeMEMERT OKYERMETIR afrarns Maosraisesl fodauung Kremn
dunmommen iMIpin, uUNCHIMNMPMIEL xoadoMmeck Jodwnme O M. Kupos
OmuREME  Ke:MYV-0iy  (Kosipei an-+opofy  anepdossl Kos¥F)  darmmn
fanymsmemine maesassdaMadan amyee yidepindinis.

AnpOmKE ERMERE WMOMHABIGN CON  YRESEPCUMETWIME AolOpaNm, d@8d
OBy, JOEenm, RPpoQHEccop CHNRE SEIABIML TTHIKKE U Fomdursea.

TeopusRey, @uiNKT naRdepiHen, OpHElN KYPCmOpioH OpHC MPRE KE3EK
mHndEpinde CMydEHTENED MEH MOICPONMMIpEa Japic OB, CONHMEN KEMap
oRapouA KypomsE, GEnrosdsl, MOFICHpAE WEHE SLTHME BEMLCTIPER NG
JOCmEIARN WEeEn Keneriz. Odan Sanex I srmuiM Erfudamey Kane 30-20 MYRK
gusurg meercmpiy doduydofuRea.

Gipreme WeA a0-+opefy amuaNdoes KOsy pIMmeE FHUSEpCEmenimdes
JipixmipingeH NOPOMBALCIMIHY caooce  Oolmume  GuCcepMONMENHE
KENecmepiiy symect Jomdeiyeis.

CIadiy SHRLMU MYMEICIMIPLALS ~Scopuss SOBOCHAGESN  MypPROTGODda
wapey wepdi JJanipex aimgoro, I120-808 O00  BEABML  EHOEKMEN,
1 monpepofurdon, oxy Kypandapdaon, 2 alicmeMeny HYCKOFAEpPIoH MERE
& BMEpITEIEICKT NAMEHTENEPHEH K8 P iHiC ManmsL.

Eyainel KyHI SALIMU NYMHCMS JCMOS0LK KHIMEMNEN YINMOCMBIDLIT,
20 yaecinizii Koosin Kenecis.

Gaipde MoAdECHINEL? XOAKBIMHEIOWNY OpO@ETL FOR,  EYAOMO  SOALIM,
aendemun gxtas Grixzepaliyms EPRIAMEN SHARMOIE OO DaMuImern, moMonn
¥ MeH KR3 mapfusnadigizdepn.

Ciadiy eyfezigiz SO20nouen, «KOBOKCONTH PermpdmiKochiNery SslIEIMLIH
dameamyen ciyipeed enpdes ymiHy, «Engeams, «Fidix yemoas Medons0opepes,
K W Comimes omuudoes coifamxmery =sue «Bosomars Joedapmosocs
ﬁnktnmﬂmanuﬂannimmﬂumnm;uﬂqimﬂumﬂhdnm

MOPOMOUNMIPHARS  BOAREE KOEOM, MEMIEKEN MOMIMSHEH
ﬂnﬂlpmmﬁumuwhm

Epmd.lnupm OCHINAY CONMONGMmE comme Sodfsngma s
Xywmi epix-mieep, eROGENIZEE MOYCHAMOC MOoflCmEp, omOTCRHEIEE
mn;mmmmum Mepmedeyiz duiy Joncss!

Kozowrmean Pecnpinnemos

h‘ \m anaderin ‘SMT‘? Baxpmuwms Kymozynos
= L L b )} I
&l

ﬁh{&\:{ N
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Eypmerri Afimarya Kanackess!

Ciam, ¢HSHEA-MaTEeMaTHER FRUOBMIADHEHEE OOKTOPH, Kasaxk YITIHK EBISNap
OeJarCTHEANLE, YVHEBSPCHTETIHIE Opofeccopsl, KP TeopHATNE ®aHe EOMIAHOANE MeXaHHEA
¥orrux Koumrenmily ®me Pecefi $enepammecw Hamapenm TYypaThiE 3HEpPIHE Iﬂﬂ..u;eplﬁ
nafimamany KowEreTiHiH #Mymecl, Pecei ZEapaThUmicTaHy aKaNeMBESCEHLE — AKaJEMETL
vwarademur. G4 Wondacfekos amIHOAsE MEXIHUKA NCIHE MOWLHIMAMY MHCMUmMymsn 70
EBULTHK MePE MepeH TOHBHE06H Ky TTHIKT AL

Kasag MeMIeEeTTIE ERGISp DelaroTHER HECTHTYTRHEE 2 (HIEEA — MATeMaTHEA
ihaxyapTeTIEE Tycln «(HSHEAR® MaMAHIRFH OOHRHDDE GLIM amkm mHETHEES. HEcmHTyTrR
EBEEUT QHIDICAMMEH GiTipreEseH Eciin 197] =nome EEcTHTYTINH Sommauact GoEmemra C M
Krpor aramxarsl KazMY-mE ¢EsExa daxyaeTeTiEe ? ERIIIHE cTaEHpoEKaFa Gimipim, 1973
CTAEHPOBKANAH KeHlH YHHBEDCHTETTe NabopaET, ara IafopasT, acOHpaET, KON FRUIBME
EBISMETHED OB FyMEIC IcTemHls. Kasipri yassiTTa anbTepHATHRTE! 3HEPTETHEA CATACKHIA
TAERIMAT FATKIM, YIIAFATTHL FCTa3chs!

IIpodeccop Coser Mcaraessw HcearaesTnin meresmnmrives 1987 mmoma 01.04.14 -
oA BITY (PHIHEACH EaHe MOTSEYIATHE QHSHEAY MaMaHIRFR GoHMEmME «1ypOyaeHTIE Tas
{haKemHIH a3poIHEAMHEACKHHA AEICEICTEE 3CEPIH 3EPTTEY ATTE EaHIHIATTHE, JHCCEPTAHACHEH
KOPFaEIHEL.

Tra, opodecceop ¥3ax Faimpberosma HantacGaesmas megecmimrives 2001 snomes
01.02.05 — ¢CylinxTap, rasmap EaHe IIa3Ma MeXaHEEACcH) MAMAHILFH GoHemEma «FasakcTan
INOMOTHACH MOHHTOPHETIHIE HeH0lp SpOIENAMEEATEE, MoCENedepls ATTH  TAERPHITA
IOETOPIILE IHCCEPTANHECHE TAOEICTE EOPFANEEHELS .

Ochl TaEDA agaM eMIp EONLEHE ackap OHIN — EeTOICTIE IMHHELHA MEFHI OTHPFaH
CI37l, EGIINIE MeMIEEeTIMI3TIH EaSpaTkepl, FYMBDEE KaiamcTan GONANIaFLIEA apHAIFaH
SHENH A33MAT PeTIHAE TAHHIEL

Ewip EOANHEAZ eEJEECYHTINTIE, EOFAMIHE OeICcEHIUTIENEH EPeEIIeNeHIN, Harhs
23aMaTTHIE KACHETTEpre He Ipl TYiFa peTiHde Kasax XaIKeHLE Hrimrige O6eIeHll, KLSMeTTIH
€H EEISHIKTH 13 EHLE CATATAPHH STEAPHIl OTHPFaH aOHpoH-GelemHIsAl aTan oTHeH KeTyTe
Goauac. byn Enmmap cl3mlE EOFaMINE EIHE EeMICTl eHOETIHIIOE HIFW3 EeMemHe Eelres
Keseg Gomgm. TyraH emre OereH CYHICOEHOIUNE APEHNE DapacaTIsl g4 pPyxsl OHIE
1303capIApEEEEIN TIpOHeTey HONMHTA JAPEHEIE YHERIMIACTHPYION EHPHHAH KepiHID
wemecis. Koram Hrimiriee GafhIITan OTHIPFEH epeH eHOEKTEePIHIINIH eMMINH HbFAOLHA
eslEmE yaecl fap. OcsHEay HUMET] ICTe KaHATHHES TANMACHH, KEASHp -KAEPaTEHHEETS KaIIaEIa
apra Geprei!

©s31HI3re EaHe OTOACHIHEIIFA 30D JeHCAVILIE, Y33K FYMED, HIPRIC MEH HIHTHIMAE, GakhIT
men Gepere Tineinig! [[IsFap MEEIAPHEES JpEAMAHTa GHIE Gomral.

Isri Tinexmen
sarageMur 0. A KoagacheroB aThHIHIAFR

MEIAHHKA XKIHE MAIIHHATAHY HECTHTYTHIH
Gac THpeKTOPEL, T.F.A.mpodeccop, ¢ CERA T
KP ¥TA mome XHA axamemuri, 2 ko 3

KFP ¥T A xopp.mymeci i .'i'ﬁ
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Epwuna Aitnazyn Kanacosna!

an-Papaou ameinoazel Kazax ¥nmmeix Yuueepcumeminiy
(puzuUKa-MexXHUKANbIK PAKYIbMeMIHIY JHCHLTY PUSUKA HCIHE MEXHUKANBIK
Qusura kagheopaceiHwviy yHcoiMmbl
Ci30i 70 xcacka monysiybi30eH UlbiH HCYPEKMeH KymmuiKmaioot!

Ci30iy  emip  JICONbINGIZ  eNiMi30IH  OONAUIAZ6l  HCAC  YPRAKMbl
aoameepwinix pyxma mapoueneyze 3op ynec xocymen emyoe. Cizoiy ¢husuxa
Kagheopaceinoa Jicaii  OKelMyutbl, aea OKbIMYuA, OoyeHm, npogeccop
Oapedicecinoe dcemicmi eHOeKk emin Kejne HeamyaHviHuizoul 0inemis. bacmol
KVana —aimamelHeiMbl3, CI3  0Cbl  Kagedpada andel OOabIN - uzuKa-
MAMeMamuKka  SblI6IMOAPLIHGIY — OOKMOPAbIK  OUCCePMAYUACHIH  KOPAan,
npogheccop amazein anoviybi3, Oyn 6ackanapea aumapnuikmaii yaei 60a0wl.

Ci30iy ycmasovik MaMaHObLIKMbIY KbiP-CIPbIH, (YUIUKA NIHIHIY OKbIMY
MACiNiH yUpeH2eH WaKkipmmepiniz Kazipei kezoe pecnyonukamul3osiy mynkip-
MyRnKipnepinoe xcemicmi eHoex emin Heyp.

biz Ci30i 63 mamanowieein cyiiemin, Oineip, MusHaKmol, Xcayankeputiniai
MO, KORAMOBIK, OPMAOA nApacammol, WblHULLI A3AMAm peminoe maHumboi3.

Kypmemmi Aunaeyn Kanacosna!
biz Cizoi 70 cenowi mepeimotibiybi30en KymmblKmaii Omelpbin,
mepeumoiiols,  maovic  mineimiz.  Cowvimen — Oipee  63iHi30iy  Oail
neoa02uKanblk Maxcipuoenizoi apyaksimma oeniceoi oen cenemis. Cizee 30p
OeHcaynelk, omoacviywizea oOaxuim, y3ak emip dwcone Cizoiy apoaxmel
enoecinizee apKauian maodeic minetimis!

Daxyremem oexanwl, @.-m.&.0., Npo

2\ ﬂasﬂemoe AE.

TNy

:

Kagpeopa meneepyutici, ¢h.-m.2.0., npQg

0 bonecenosa C.O.

Kageopa meyeepymicinin F3KncXE

HCOHIHOCRT OPLIHOACADYL, (h.~M.2.K. Heamaes M.C.
Hoyenm, ¢h.-m.2.x. Teneyos I
Jloyenm, m.a.x. Manaméaes P.K.
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KpimbatThl Aitnary Kanackbizbi!

—FRE N9~
O3iMHiH xone Kasak YITTHIK KbI3Map MedaroriKajislK YHHBEPCUTETIHIH YoKBIMBIHBIH
arpiHad Cizzai 70 KBUTIBIK MepeHTONBIHBI30EH KYTTHIKTaiMBIH!

¥YaraTThl ycTas, FUOParTHl FalbM, mrebep yibIMaacTeipybl petinge Ciz GipHerue
OyBIH YpHakrsl TopOHeNelN, eniMisme OuTiMai memaror Kajapiap Jaspiayia ©3iHiK
KONTaHOaHbI3AB! KanabIpasiHe!3. Kapamansipak Kasak yausepcuteTinen 6actanran eHOex
JKOJIBIHBI3 OeH OYTiHII skeTKeH OMik OerreciHi3 IIOKIpTTepiHisre, oCKeIeH ypraKKa yiri-
©Here.

Ci3miH >xeTeKUIUTIriHi30eH KaH UIATTHIK XKOHE MamCTme qucceprauusuiap TabbICThI
Koprangpl. byrinme aranran eH6€KTep MeMJIEKeT WrijiriHe maimanasutyna. OTaHIBIK
FBUIBIMHBIH JIaMyBIHa KOCKaH YJeciHi3 6ip Oyn rana emec. Ci3fiH aBTOPIBIFBIHBI30EH
XapbIK KopreH 100-aeH acTaM FEUIBIMH €HOEKTIH JeHi 6ipTyTac opTa MEXaHHKACh, KbULY
(bH3UKACKHT XoHE SKOJIOTHS CalalapbiH KaMTH/IEL. byt eHbexTep FalnbiM eciMiH peciryOiuka
KoJeMiH/Ie FaHa eMec, COH/Iali-aK albIC-)KaKbIH [IeTeepre e TaHbIMas eTTi.

Aitnaryn Epmuna Kpi3gap yHHBepCHTETIHIE IIOKIPT TopOueneymeH Oipre coHFHI 20
XKbUIIA «AJIBETEPHATHBTI SHEPryus Ko3epiH mainanany» 6ackIMIBLIBIK OarbITel OOMBIHIIA
KP BuriM XoHe FBUIBIM MUHHUCTPIITiHIH OipHeNle TpaHTTBIK KapiKbUIAHABIPBUIFAH
XKOOaIaphHAa FRUIBIMH JKETEeKIi, KayalTsl aTKapymubl OOMBIN KbI3MET iCTeN KeNefi.
CoHj1aii-aK FbUIBIMH, FBUTBIMHA-TEX HUKAJIEIK K00 alapFa MEMJIEKETTiK FEUTBIMU-TEXHUKAJIBIK
caparnrama Xyprizesi. FalsIMHBIH YCTaHFaH FHUTBIME OarbIThl — IYHHEXKY31TIK MaHBI3HI 6ap
KIMMATTHIH JKahaHIBIK ©3TepiCiH TYIBIpaThiH MAPHUKTIK oCepiH AeHIeHiH TOMEHAETeTiH
SKOJIOTHSIIBIK MaceleiepiMeH ThIFbI3 GalilaHbICTEL.

Kaszakra «¥CTasfblk €Ty — YyakpiT YTy eMec. ©O3reHiH YaKbITBIH asiiay, ©3iHHIH
YaKbITHIHIBI asMay» JereH YIaraTKa alHainraH YFeIM Oap. PacklHna ma menaror — afam
TopOHENIiCi, Ke3 KeJITeH YKaHHBIH TaFAbIp TaaaibIHa JKa3bl1a OepMEHTiH epeKile MaMaHIbIK.
¥Ycra3 KoMl — FHOPATTHI XKOMI. ¥ CTa3IbIKTHIH YJIbl JKOJIBIHAA KaXKBIPIIBl KBI3MET KbUIFaH
aiaM raHa Ouik Oenecti OarpIHIBIpa aylaabl. Byn TYpPFBIIa eHOeri — epeH, eMipl — eHere
AjtHaryn Kanacxmsm ©CKeJIeH YPIAKTHI 8peci JKOFaphl a3aMar KbUIBII TopOueel, i3aeHic
[IEH TajlalKa Heri3genreH MopreOelli MaMaHIBIKTBIH aOBIPOMBIH apTTHIPYFa 30p YIIec
KOCBIII KeJesi.

Ipodeccop e3iHiH eHOEK KOMBIHA KAC KETKIHITEKTe P FEUIBIMU JKOHE I1€1arOr UKaJbIK
OarpiTTa TOpOMeNeyde THIHBIMCHI3, KayKBIPJIBI KalpaThIMEH KOATaHOACHIH KaJIBINTambl.
OMipiH FEUIBIMMEH ©PHEKTEreH FAJIBIM IIOKIipTTEpi eTiMi3/iH UILTiri XKOoIBIH/AA a0bIPOMIIBI
KBI3MET aTKapyna.

Kypmerri Aiinarya Kanackpisbi!

Byrinri Mepeiini KachIHBI3Fa TaFHI JIa Y3aK FYMBIP TUIeH OTBIPBII, JACHIHI3re cayibIk,
oTOachIHpI3Fa OasHaB! 0ak-Oepeke TinehHMin!

I. Angam0eprenosa

20




KA3AK YJTTBIK KBISTAP IIENJATOI' MKAJIBIK YHUBEPCUTETI

Aca kypMmerTi Aitnarys Kanackpizbi!
— AN —

Ciz Kasak YITTHIK KbI3ap MeJarordKaiblK yHHBEPCHTETIHIH Tyueri, Peceit

’apaThUIBICTaHy aKaJeMUACHIHBIH akageMuri, Korapsl oKy opHbiHBIH 2007, 2013

MOK. V3K OKBITYLIBICH, «Bonamaky Garnapiaamackl Ooibiama KP npesuaenti

CTUIEH/IUSACHIHBIH Herepi 60/1a OTHIPEII, eHOEK KOMBIHBI3IBI XKAac JKeTKiHIIIeKTepre

6iim Gepir, FEUIBIMFA GayJiblil, caHAbl TOpOUe Oepyre apHaIl Kejecis.

«Bonmacay ga ykcan 6ak, Oip radbIMABI KOpceHi3» aen AGail aTrambI3
aliTkanpai, Oirim, OiITiK, FAJBIMABIFEINEI3 TAJIAHTHIHBEI30EH Koca epilil, epeH
eHOeriHi3 eciMiHi3ai eaiMisie FaHa emec, anbic, JKAaKBIH HeTesnaepre Je Maihyp
eTTi.

1995 xpingan Gepi anbTepHATUBTI HEPTHs Ko3IepiMeH, aTan aTKaHaa kel
SHEPIUSCHIH KT SHEPrUsiChIHA alfHAIABIPATHIH XKEJI SJEKTP KOHIBIPFBUIAPEIH
3eprreyinis KP TeopHsbIK jxoHe KongaHOansl MexaHuka ¥nTTelK KoMuTeTiHig
xoHe Peceit ®enmepanuscel JKaHapein TypaThiH SHEprus KesAepiH HaijanaHy
Komurerinig wmymeci, Peceil aparbuiblcTaHy aKaJeMHSCHIHBIH aKaJeMHri
arakTapbiH ueneHin, Ci3zii XaabsIKapasiblK FATBIM PeTiH/Ie MONHBIHATTEL

Aiinaryn Kanackpissl GipHelne TpaHTTBIK Kap)KbUIaHABIPBUIFAH jkobanap/a
FBIIBIMHE JKETEKIII, XKayanThl aTKapyIubl OONBI )XYMBIC iCTEll, XKaHAJBIK allyna
aNIBIHFE] IIENTepaeH TaObUIABIHE3. EniMi3aiH anasHFel KaTapisl OiniM Gepy
OLIAKTAPBIHA I9PIC OKBII, FEUTBIME )KYMBICTBI YCTa3/bIK KBI3METIIEH YINTACTEIPa
6inminis. Kaszakcran PecnyOnukaceinma »xorapbl OumiMai, OumikTi MamaHIap
JaiibIHIayFa 03 YIIeCiHi3Ai KOChI, 2 FBIIBIM KaHAUIATHIH XoHe 30-Fa KyBIK pusuka
MarucTpid qaisiaaan, 120-1a8 aca FeUTBIME eHOEK, COHBIH imine 1 MoHOrpadus,
1 oKyJIBIK, 8 OKY KypaJbl, 2 oicTeMenik HycKay, 4 eHepTaObIcKa TaTeHT aBTOPhI
aTaH/BIHBI3. BYJI FBUIBIM KeriHAe TYFeIphl OUiK TyIIFa, O6iiM canacsiHa eHberini3
ciHreH 6ip Tyap a3aMar eKeHAITiHI3AIH Ad/ei.

Byriuri 70 jxacka TONFaH KyaHBILIBIHBI3IB 06JTiCe OTHIPHII, jKaHA JKaCHIHBI3
KYTThl OOJICHIH, OMIpIiK TOXipHOeHi3, ycTa3[plK MeHipiHi3 Oonalmak yprakka
[mIanaratelH THrizciH aemekiis. CismiH oTOachIHBI3Fa aMaHIBIK, ©3iHi3re 30p
JIEHCAyJIBIK, CApKBLIMAC KYII-KyaT TieiMi3!

arory

e )
8 S encKy; 32
W, T,

Cxuam,
uaTOuaTMID Xowe
UACONLIX "exHONOMRNap |

Aca KypMmeTIieH,
®duzuka, MaTeMaTHKA XKIHE
U PIBIKTEXHOJOTHAIAp

JKOFapbl MeKTeOiHIH JeKaHbI Canrapaesa [LH.

2020 XBUIFBI XENTOKCAH
AMathl
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Aca kypmemmi Aiinazyn Kanackbvizot!

Kaszax goi30apuvinsty Kapa wanvipazel, napacam mexmebine atunanzan Kvizoap
YHuéepcumeminiy mynezi Auinazyn Kanackvizel y30ikmep xamapviHoa 6Gonwin,
1967xc. Kazax memnexemmix Kvl30ap he0d2o2uka UHCHMUMYMbIHGIY (uU3uKa-
mamemamuxa haxynomemin mamamoa2aHHaH, SbITbIMHbIH Capa HConbIHa mycmi!

1971 oncviner Kvizoap uncmumymeinviy Cizee C.M. Kupoe amwinoaser KazMY-
Hiy Qusuxa paxynememine manimHamadan emyze bepzen ycondamacwl rabopanm,
aza nabopanm, acnupanm, Kiui eeLibiMu Koiamemiep 6onvin eybex bacnandazvimen
XHCO2apbL 6pEMMI.

«Typbynenmmix 2a3 pakeniniy aspPOOUHAMUKACHIHA OblObICHbIY JCEPIH
3epmmey» ammpl Kanouoammuix, «Kazaxcmarn sKkono2uscol MOHUMOPUH2iHiK Ketibip
a’poourHamMuKanvl Maceierepiy ammovl MAKbIpbINMA2bl OOKMOPALLE
ouccepmayusanviz 6yeinde Ciz0i Quauxa-mamemamura uiiblMOaPIHbIY OOKMOP®,
Kasax ynmmuix xwi30ap nedazozuxanwlx yHueepcumeminiy npodeccopu, KP
MeopUsnLIK JHcaHe Konoanbanvl mexanuxa ¥nmmuix Komumeminiy ocane Peceil
Dedepayusacer Kanapein mypamuin sHepaus ke3depin naiioanany Komumeminiy
myweci Epuwuna Avnacyn Kanackeizel peminoe anvic-oicaKpin wemenze, pecnyonuka
binim dicane bLTBIM CANACHIHA MAHBIMBIN, epeH enbe2inizi atizineyoe.

Toinvim men Ginim 6epy canacvindazvi 45 scwlndvix enbeziniz 2 2bi1biM
Kanouoamul JCane Macucmpnepinizoiy, cmyoeHmmepinisoen kypansan «Aiinazyn
Epwunaneiy evinoim mexmebindey Kanblnmacwin, 03vlK 2blibiMU eHbexmepimeH
monvikmaii agkmanyoa. Ciz 1995 sicoindan bepi scen sHepeuACyIH SNEKMp SHEPeUACHIHA
auHanObLIPAMbIH  Jicen INeKmp KOHObIDESLIAPLIH 3EPMMEYMeH UYEbLIOAHbIN,
MEOPUANBIK, MYPEbIOAH KAPACMbIPbIN, HCel MypOUHANAPLIHGIY A3POOUHAMUKATBIK
XAPAaKMepUCmuKanapoli.: KanaKuiansly Kemepy MeH Mayoaunbvik keoepei Kyuimepin,
auHany MOMEeHmiH, OYPLIUMbIK HCLLIOAMOBIZbIH, MYPOUHAHBIY KyambiH, cen
SHEP2UACHIH naudanany xoagguyuenmin awvikman, [apve oicen azpezamviHbiy
Jicemindipineen Jcana KOHCMPYKYuscoiHbly GipHeute MoOenvOepin ycoinovinsl3. Byn
enimiz0in eHdipicmix OamyviHa KOCKaH 30p yAecinis Oen binemis.

Foinvimu JcymMolcnen Yuimackan yemazoblx KbiIsMeminis scozapuvl 6azanamwin,
K.U. Combaes amvinoager 1 cuitinvixmuiy uezepi, KOO 2007, 2013 sxcoindapst y30ix
okvimywwicel, «Bonawaxy 6azdapnamacer 6oiivinwa KP npesudenmi
CMUnenRouACyIHbIY uezepi amanvin, Kypmem spamomanapeimen mapanammanyoa.

Aca kypMmerTi Aiinaryn Kanackeizbr!

Ciz0i Dusuxa KageopacviHvly YHCbiMbl QAMBIHAH Mepeini moublybl3ben
KYymmblKman, 30p OeHcaynvlk, ombacwiyblzza wammeik, 6epexe, enbezinizze mabvic
nex comminix mineumiz!

Tinex 6inaipywi ®@u3nka kadeapacbIHbIH YKbLIMBbI
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Currently, there are many types of minerals on earth. They can be classified according to the degre
of recovery into 2 types: exhaustible (oil,gas, etc.) and inexhaustible (solar, wind energy, etc.) minerals. Ir
particular, it is known that in theadd the level of use of exhaustible types of minerals is higher than
inexhaustible. According to rough calculations of scientists, if the rate of intensive consumption of
mankind continues, the natural gas reserves will probably last for 50 years, apdeoilesor 40-45
years. Therefore, the transition to a new or inexhaustible type of energy using modern technologies is
profitable and economical way for the inhabitants of the gl&ipeimportant step is the introduction of
such types of energy asatear, wind, water, solar, etc., which can directly compete. The type of energy
that requires special attention is solar energy.
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For the last 5 years, new wind power installatierseeded 50 GWANd it is expected more than
55GW new installations upcoming five years before declifihg]. Consequently, mankind needs to
install wind turbines in new territories. One of the options is offshore wind turbines. By the end of 2018
offshore wind turbines represented only 4% of total global wind power capacity. On théantddein the
same year, 8% of new installations accounteafizhore wind turbineg3]. Another opion is cold climate
regions, where increased air density at lower temperatures can offer approximately 10% higher powe
production[4]. At the same time, wind turbines located on cold climate sites are experiencing significant
periods of icing otemperatures below operational limits. Wind turbine icing creates liability issues such as
ice throw, increased noise and loads, health and safety|%i6ks

There is a high number of studies devoted to ice accretion of HAWT blades, both experimentally and
numerically[7]. Most of the studies took as a reference NREL Phase VI rotor due to publicly available
experimental datg8].

VAWT icing is less studied compared to HAW[B10]. Only a few studies on VAWT icing found
in the literature. The recent study was conducted by Li §tHland their main finding was that ice covers
the entire surface of the VAWT blade. Earlier Li et al. tested the effectsefice conditions simulated by
clay attachmenf12]. During the icing, the VAWT blade changes its shape from symmetrical to
asymmetrical. It changes the pressure field and increases the drald 8odds].

Due to rotational speed, relative velocity and AoA depend on the azimuthal angle and unsteady
simulations must be carried to predict ice shapes. Since the icing events last for several minutes to hours,
is difficult to simulate the icing shapes on VAWT.

This study suggests a quaseady approach to predict the ice accretion shapes on VAKIow
solution, droplet impingement and ice accretion were obtained using FENFAR comprehensive icing
system for iAflight ice simulations both for 2D and 3D sitations [17]. Comparisons between 2D
experimental and numerical results show that the FENEAPresults are accurate as figgneration
icing codes[18i 20]. A static NACA 0018 blade with a cord length of 0.125used as a reference to
validate the present method.

NUMERICAL METHODS

1. Computational domain and governing equations

The Otype structured meshes around the airfoil are generated by ANSYS Meshing. The fluid
domain is extended that they are 50 times ti@d length from the airfoil in all directions. To determine
the flow characteristics near the boundary layer, @ajue was set as 1. Mesh around leading and trailing
edges were refined. The growth ratio near the airfoil surface [8]1.1

Fig. 1 shows local meshes near the airfoil surface, which contain 400 points. The first layer thickness
is set as 56 m.
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Fig.1.Local meshes near the airfoll Fig. 2. Fluid domain

Fig.2 shows the fluid domain. The fluid domain contains 50 000 cells. The inlet specified as velocity
inlet and outlet is specified as a pressure outlet. The top and bottom boundaries are specified as symmetr
The blade surface is set as astip wall.

2. Validation cases

This section presented validation results of pressure coefficient, droplet collection efficiency and ice
shapes of fixed NACA0012 airfoil.

Airflow solution was compared with experimental data available on NASA Turbulence modeling
resourceq25]. Validation cases described in Tab.1. For each validation case, free stream velocity and
Reynold number kept constaihis numericatesults well matched with the experimemgults including
the high AoA.

Table 1.NASA Turbulence modeling resource validation cases

Name AOA _Free strean Re number
velocity
deg m/s
Case 1 0 43.8 3 1% 10
Case 2 10 43.8 3 1% 10

Fig.34 demonstrates the comparison between experimental and CFD pressure coefficient curves
Excellent agreement between experimental and CFD curves achieved.

Fig 3. Pressure coefficient at O degree Fig 4. Pressure coefficient at 10 degrees

RESULTS AND DISCUSSDN
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