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JUCCepTaIlMi Ha COMCKaHKe cTereHu Jokropa dpunocoduu (PhD)
o cnenuanbHocTh «6D073200 — Texuuueckast puznka
HyrpimanoBoit Aiixkan OmkaOeKKbI3bI
Ha Temy «IIpouecchl ropeHusi B TONOYHBIX kaMepax kazaxcranckux TIC,
HCNOJIL3YIOIIMX BHICOKO30JIbHBIH yIoJIb)

JuccepranvioHHas  padoTa  MOCBAILIEHA  MCCIEAOBAHHMIO  IIPOLIECCOB
TEIUIOMacconepeHoca ©U (OPMUPOBAHUS BPEIHBIX BEIIECTB MPU CXKUTAHUU
HU3KOCOPTHOrO TOIUIMBAa B Tomo4yHOW kamepe koTia bK3-75 Ilaxtunckoir TOLL.
Pa3zpaboransl ¢pu3MKo-MaTeMaTHYECKas, XUMUUECKasi U TEOMETPUUECKass MOJIEIH,
KOTOpBIE TMPaBUJIBHO OMHUCHIBAIOT pealbHBIC TOMOYHBIE Tporecchl. [IpoBeneHs!
BBIUMCIIUTENbHBIE OJKCIEPUMEHTHl 10 HCCIEAOBAHUIO BIMSHHS BHEIPCHUS
TEXHOJIOTUM JBYXCTYNEHYATOTO CXKUTAHUSI BBICOKO30JIBHOTO KaparaHIMHCKOTO
yIisi, KOHCTPYKIIMOHHBIX  TapamMeTpoB  TOMOYHOM  KaMephbl, pa3IMYHBIX
KOMITOHOBOYHBIX PEHICHUI MO TOpPEeJOYHBIM YCTPOMCTBAM M CrHocoba Mojadu
TOIUIMBHOM  a’pOCMECM  Ha  OCHOBHBIE  XapaKTEpPUCTUKH  IPOLECCOB
TEIUIOMAacCONEPEHOca: a3poJIMHAMUKa TEUEHUs, paclpeesieHue TeMIepaTrypbl U
KOHIIEHTpAIMU MPOAYKTOB TopeHusi. C MOMOIIBI0O COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTWI  TpeJcTaBlieHa  BblcOKOMH(popmaTuBHas 3D  Busyanmzanus
MOJTyYEHHBIX PE3YyJIbTATOB U MPOBEICHO WX CPABHEHHE C SKCIIEPHUMEHTAIbHBIMU
JAHHBIMH, [TOJTyY€HHBIMH HENTOCPEACTBEHHO Ha Ka3zaxcTtaHnckon TOC.

AKTYaJIbHOCTh TeMbl. TeIUIOPHEepreTHKa SBISETCS BEAYIEH OTPaCibIO
MHPOBOM SHEPTETUKU M MTPACT BAXHEHUIITYIO POJIb B PA3BUTUU MPOMBIILICHHOCTH
BO MHOTHX CTpaHaX MUpPa, HO MPEBBIIIACT BCE APYTHUE OTPACIH 10 00bEMY BRIOPOCOB
3arpsI3HSIONINX BEIIECTB B aTMoc(depy (JacTHIIBI 30JIbI, TUOKCHA CEPBI, OKCHIBI
a30Ta W yriepojia u Jip.). B Tonmkax sHepreTHyeckux KOTI0B MPUMEHSETCS C)KUTAHUE
Pa3TUYHBIX TOITUB U B OCOOCHHOCTH TBEPBIX: OypbhIi, KAMEHHBIN yTOJib, KOKC.

Okosoruueckas oOCTaHOBKAa B MUpPE M CTPEMJICHME K YUCTOMY BO3IYyXYy B
ropoJiax 3aCTaBWJIM MHOTHE Pa3BUTHIC CTPAHBI 3aKPBIBATh YIOJbHbIE CTAaHINH. B TO
K€ BpeMs B pa3BUBAIOIIMXCA CTpPaHAaX TPAJWIIMOHHAS JelieBas yrojbHas
HHEpPreTHKa YCIEmHO (YHKIMOHUPYET, CO3JAI0TCSI M BHEAPSIOTCS HOBbBIE
HKOJIOTUYECKHU «UUCTHIEY YTOJIbHBIE TEXHOJIOTHH.

[Tocneanue coOBITHS B MUPE TIOKA3aJIH, YTO TAKUX UCTOYHUKOB SHEPTUH, KaK
BETEp M COJHIE, JUI KOTOPBIX XapaKTEpHO HEMOCTOSAHCTBO (Oe3BeTpeHHas M
XO0JIOJHAs TOrojAa), MOXKET He XBaTUTh IS TOro, YTOObl O0OECHEeYUTh MHUP
ANIEKTPUYECTBOM M TemoM. B Hacrosimiee Bpemsi EBpoma, Bosriamistoias
«3EJICHYI0» PEBOJIIOLUIO, BBIHYK/I€HA YBEIUUYUTH NOTPEOJICHUE YIJI U IEPEBOIUTH
CETO/IHS Ta30BbIe CTAHIIUU HA YTOJb. TakuM 00pa3oM, XOTS B MEPCHEKTUBE IO
YTOJBHBIX CTAHIIMNA B MHUpPE OyIeT HEYKIOHHO CHIKATHCS, YTOJb MOKAa OCTAHETCS
OJIHAM W3 OCHOBHBIX BHJIOB TOTUIMBA B TETUIODHEPTETUKE.

Kazaxctan o0namaer orpoMHBIMHU 3amacamu yrieBoaoponaos: 33,600 muH.
TOHH yT1s — 3,8% MupoBBIX 3anacoB, 30000 muH. 6appeneit nedtu — 1,8% MUPOBBIX
3amacoB u 1,5 TpiH. kyObomeTpoB mpupoaHoro raza — 0,8% MUPOBBIX 3amacos,
KOTOpBIE OKa3bIBAIOT CYIIECTBEHHOE BIMAHHE Ha (HOPMHUPOBAHHE U COCTOSHHUE



MHUPOBOIO 3HEPreTHYECKOro pblHKA. OCHOBHBIM TOIUIMBOM  Ka3aXCTaHCKHX
TEIJIOBBIX JIEKTPOCTAHIINH, BbIpaOaThIBAIOIIUX 10 85% 3JIEKTPOIHEPT UM, SIBIISETCA
yroiab (3016HOCTH 10 40-50%), HCHOIB30BaHKE KOTOPOTO MPUBOIUT K MpodIeMaM
B CTa0WIM3allMU TJIaMEHH, NIJJAKOBAHUM KOHBEKTHMBHBIX MOBEPXHOCTEH Harpena,
3arpsA3HEHUHM  BO3AyXa JIETyd4ed 30510, OKCHIAaMH  YIJIEpoJa,  a3oTa,
YTJIEBOJIOPOAAMH U APYTUMHU MPOAYKTAMH CTOPAHUSI.

B OonbmiuHcTBe permoHoB PK  skonormdeckass cutTyamusi HE TOJBKO
HeOnmaronpusTHas, HO M Karactpoduueckas. [lo mocimenHuM HaHHBIM, KOTOpBIE
NPUBEACHBl HHEPreTMYecKUM areHTcTBoM, Kaszaxctan ocymectBisier 43.,7%
BBIOPOCOB 3arpsI3HAIONINX BEIIECTB B aTMoc(hepHsIii Bo3ayx LlenTpansHoii A3un, a
BbIOpOCHl CO; nocturnu 12,8 TOHH Ha AyIly HACETIEHUS.

JI1s1 cyIecTBEHHOr0 3KOHOMUYECKOIo pa3BuThs KazaxcraHa u CBA3aHHOIO ¢
3TUM pPOCTa CIpOca Ha DSJIEKTPORHEPrHI0, HEOO0XOoAuMa NPUHIMIUAIbHAS
MOJIEpHHU3AIUS CYLIECTBYIOIIUX HSHEPreTUUECKUX OOBEKTOB U CTPOUTEIHCTBO
HOBBIX. KOHEYHO, IO BO3MOYKHOCTH HYKHO CMEHHUTH THII OCHOBHOTO TOIUIMBA U
nepedparbcsd € yIiisi Ha ra3, 4To MO3BOJIUT 3HAYUTENIBHO CHU3UTH BBIOPOCHI
3arpsI3HAIOLINX BELIECTB B aTMOC(eEpy.

[lepeBectu yrosnbHyro TOLl Ha ra3 T€OpETHYECKH MOYKHO, HO BO3HUKAET PsiJ
npobsieM, KOTOpble 3aMemJIsloT 3TOT mpouecc. Kaszaxcranckuid — yrois
(Oxubacrysckuit, Kaparanaunckuii, Typraiickuii yrojibHble O0acceiHbl) 00J1aaeT
PAAOM IPEUMYILIECTB — Majasi CEPHUCTOCTh U BBICOKHI BBIXO[l JIETYYUX HA CYXYIO
0€330JIbHYI0 Maccy. 3amacoB HEJOPOTOro yroibHOrO TOIIMBA JOCTATOYHO U IO
OLICHKaM €ro XBaTUT Ha COTHHU JIET, B TO BpeMs KakK 3amacbl HeTH MU rasza
orpanuydeHsl. [Ipu nepexosae ¢ yrisg Ha ra3 noTpeOyroTCs CTPOUTEIHCTBO HOBBIX
TOLl wim OrpoMHBIE KalmWTAJIbHBIE 3aTparbl Ha  MOAEPHU3ALMIO U
nepeo0opyA0BaHUE CYIIECTBYIOUIUX SHEPTETHUECKUX KOTIIOB.

XOTsl B IEPCHEKTUBE J0JIs1 YTOJNBHBIX CTAaHUUN OyJeT CHUXKAThCA, YToJb MOKa
OCTAHETCSI OCHOBHBIM BHJIOM TOIUIMBA JUIsl KA3aXCTAHCKOW TEIUIOHEPreTuku. Jlis
CHIJKEHHUSI 3aBHCHUMOCTH SHEPreTH4ecKoro OajlaHca OT COKMTaHusl yrisg Oyner
pa3paboTtan HanmoHanbHBIN OPOEKT MO Pa3BUTHIO AJIEKTPOIHEPIETUKH, COTJIACHO
kotopomy KazaxcTaH NOJIHOCThIO OTKAKETCSI OT UCIOJIb30BaHus yrias kK 2060 roxy.
B 37101 CBsI3K B YCTIOBUSX Y>KECTOUCHHS TPEOOBAHUN K OKPY KaIOIIEH cpesie OJTHOM
U3 AKTYaJbHBIX 33/1a4 COBPEMEHHOM OTEYECTBEHHON TEIJIO3HEPreTUKU
CTAaHOBUTCS U BHEJPEHUE HA Ka3aXCTaHCKUX YrojibHbIX TOL[ aHeprosdpexTuBHbIX
HKOJOTHYECKH  «YHUCTBIX» TEXHOJOTHUW, C TIOMOILIBIO KOTOPBIX MOKHO
KOHTPOJIMPOBATh MPOIECCHl 00pa30BaHMs BPEIHbBIX BEIIECTB U MPEIaraTb METO bl
YMEHBIIEHUS UX BBIOPOCOB B aTMoc(hepy.

3ajioroM  JajnbHEHIIEro  pa3BUTHS  PECNyOJMKAHCKOTO  TOIUIMBHO-
HPHEPreTUYECKOro KOMIUIEKCA CTpaHbl HapsAAy C WMHHOBAIMOHHBIMHU YTOJIbHBIMU
pa3paboTKaMu SBIISIIOTCA HMH(MOPMAIIMOHHBIE TEXHOJIOTUH, MpPHUMEHSIEMbIE B
HACTOsIIIee BPEMS B TEIUIOIHEPIE€TUKE PA3BUTHIX CTpaH. BHEIpeHNE COBPEMEHHBIX
HHEPreTHUECKUX TEXHOJIOTUI ONpeiessieTcss ypOBHEM pa3pabOTKK METO/I0B pacuera
COOTBETCTBYIOIIUX (PU3UKO-XUMUYECKUX MPOLECCOB, MPOTEKAIOIINX MPU TOPEHUU
TOIUIMBA B TOMNOYHBIX Kamepax TOL[, ¢ pacyeTHO-TEOPETUUYECKUMU H
HKCIIEPUMEHTAJIbHBIMU HCCIIEJOBAHUSAMH ITPOLIECCOB JBMKEHUS U HArpeBa 4acTHUL]



TOIUIABA, UX MMOCIEAYOIMX IPEBPALICHUN B TOIIOYHOM ITPOCTPAHCTBE U POLIECCOB
(bopMHpOBaHUS BPEIHBIX MBUIETA30BbIX BEIOPOCOB.

B nocnegHee BpeMs IIMPOKOE pacpOCTPAHEHUE TMOITYYUIIN KOMITbIOTEPHBIE
TE€XHOJIOTUH, OCHOBAaHHBIE Ha MOJEIMPOBAHUM IMPOLECCOB TEILIOMACCOINEPEHOCA
IpU TOPEHUU TOIUIMBA B TOIKAX 3HEPreTUYECKUX KOTIOB. KoOMIbIOTEpHBIE
TE€XHOJIOTUU MO3BOJIAIOT NPOBOJIUTh BBIYUCIUTEIIBHBIE SKCIIEPUMEHTHI U M1OTy4YaTh
pe3yJbTaThl, XOpPOUIO COMIACYIOIIMECA C OKCHEPUMEHTAIbHBIMA JIaHHBIMH,
MOJIy4YeHHBIMH HETIOCPEICTBEHHO HA JEHCTBYIOLIEM YHEPIETUYECKOM OOBEKTE.

Hear pabGorbl: [[ns BHeApeHHS MeETOAA ABYXCTYINEHYATOrO COKUTaHUS
BBICOKO30JIPHOTO Ka3aXCTAaHCKOTO yIJiA, 3(PQGEKTHBHBIX KOHCTPYKTHBHBIX U
KOMIIOHOBOYHBIX PEIIEHUH 110 TOPEIOYHBIM yCTpoWcTBaM wmeroaamu 3D
KOMIIBIOTEPHOI'O MOJIEIIMPOBAHMS MCCIEN0BATh POLIECCH TEIIOMACCOIIEPEHOCA U
dbopMHpoBaHUsS BpEAHBIX BEIIECTB B TOMOYHOM Kamepe koriaa bK3-75
nerictByronied I[llaxtunckoit TOIl W mpeaiIoXUTh ONTUMAJbHBIE BapHAHTHI
MUHHAMM3AIUU BEIOPOCOB OKCHJIOB YTIIEPOJia U a30Ta B aTMOCheEpy.

3apaum ucciie10BaHUA

- Ul TPOBEACHUSA BBIUHUCIHUTEIBHBIX JSKCIEPUMEHTOB pa3padorathb
bU3UKO-MaTEMAaTHYECKYI0, XUMUYECKYI0O U T€OMETPUYECKYI0 MOJIEIH, KOTOphIE
IPaBUJIBHO OIIUCBIBAIOT PEAJIBHO CYLIECTBYIOIIUE TEXHOJOTMYECKUE IPOLECCHI
CKUTaHUsI HU3KOCOPTHOIO YIJisl B TOmo4yHOM kKamepe kotia BK3-75 IlaxtuHckoi
oL

- NPOBECTH BBIYUCIUTEIBHBIEC SKCIIEPUMEHTBI 10 UCCIEIOBAHUIO BIUSHUS
Pa3JIMUHBIX CITIOCOOOB BBO/1a TOIUIUBA (ITPSIMOTOYHBIA M BUXPEBOU C YTIIOM 3aKPYTKH
NBUIEYTOJIBHOT0 MOTOKA) YEPE3 TOPEIOYHBIE YCTPONCTBA HA TOTIOYHBIE MTPOLIECCHI U
ONPEAECTUTH ONITUMAIIBHBIN BAPUAHT MOJAYM a3POCMECH B KAMEPY CTOPAHMUS;

- 4 ONTHUMHU3ALMM TPOIECCAa TOPEHHUS MPOBECTH BBIYUCIUTEIIBHBIE
DKCIIEPUMEHTBl [0  WCCIEAOBAHUIO  A3POAMHAMHUYECKUX,  TEIUIOBBIX W
KOHIIEHTPAIIMOHHBIX T0JIeH B TOMO4HOM kamepe kotina BK3-75 mpu nmoHmkeHHOU
Harpy3ke KoTJa;

- NPOBECTH BBIYUCIIUTEIBHBIE SKCIIEPUMEHTHI 10 UCCIEAOBAHUIO BIISIHUSA
TEXHOJIOTUU JBYXCTYIIEHYATOI0 CHXKUTaHHWS BBICOKO30JBHOIO KaparaHIWHCKOIO
yIJg Ha XapaKTepPUCTHUKH TOMOYHBIX IPOLIECCOB M OMNPEAEINUTh ONTUMAJIbHBIMI
BapUAHT MOJIa4YM JIONOJHUTEIHLHOTO BO3ayXa 15 3((HEKTUBHOTO CHIDKCHUS YPOBHS
BBIOPOCOB BPEIHBIX BEILIECTBR,;

- NOJYYUTb C TIOMOIIBKD COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHI
BBICOKOUH(pOpMaTUBHYIO 3D BU3yanu3aiuio NOJy4EeHHBIX Pe3yJbTaTOB U IPOBECTH
uX Bepu(UKaINIO, CPABHUB UX ¢ UMEIOUTUMHUCS DKCIIEPUMEHTAIBHBIMU JaHHBIMH,
MOJy4eHHbIMH HenocpeacTBeHHo Ha TOC.

O0bekT HccaegoBaHMs: TonoyHas Kamepa korna BK3-75 pelictByromei
[MaxTunckoi TOI (r. [llaxTuHck, Kazaxcran).

IIpeaMeTomM uHcCC/IeI0BaHMS SIBJISIFOTCS NPOLECCHl TEINIOMACCONEPEHOCA U
dbopMHpOBaHUS ~ BPEOHBIX  BEIIECTB  MPU  CKHUTAHUU  BBICOKO30JHHOTO
KaparaHJuHCKOro yrias (3oiapHOCTh 35,1%) B TOmMOYHOM KaMmepe KoTiia
kazaxcranckoin TOII.

MeTtoabl HCCIIeI0BAHMS. Js WCCJICIOBAHUS MPOIECCOB



TEIJIOMACCOINEPEHOCa B TOMOYHBIX Kamepax C LEJIbI0 pa3padOTKU 3KOJOTHMYECKU
«UHCTBIX» YTOJBHBIX TEXHOJIOTUH TNPUMEHSJIUCh YHUCJIEHHBIE METOIbl U
MPOBOAMIIMCH BBIYMCIUTEIBHBIE SKCIEPUMEHTHI. VX HCHOJIb30BaHHE MO3BOJISET
NOOUTBCSI TEOMETPUUECKOT0 M (PU3MUYECKOro MOJ00Us HCCIEAYEeMbIX OOBEKTOB,
COOJIIOJICHUsI BCEX OCHOBHBIX IMAPaMETPOB U PEKUMHBIX YCIOBUM, aJ€KBATHBIX
TEXHOJIOTUYECKOM CXEME€ CHKUTaHUs TOIUIMBA HA pEATbHOM HHEPreTHYECKOM
00BEKTeE.

HoBu3Ha quccepTanMmOHHOIO MCCJIeI0BAHUSA

- HUCCIENOBAHO BIMSHUE 3aKPYTKH TBUICYTOJBHOTO TOTOKAa Ha
XapaKTepUCTUKUA TPOILIECCOB TEIUIOMAacconepeHoca (BEKTOp MOJIHOW CKOPOCTH,
pacrpeielieHue TeMIepaTypbl, KOHIEHTPALUK MPOYKTOB TOPEHUS);

- HUCCIEOBaHbl OCHOBHBIE XapPaKTEPUCTUKH TOIMOYHBIX MPOIECCOB MPHU
MMOHMKEHHOW HArpy3Ke KOTJa,;

- HCCIIEOBaHbI PA3JIMYHbIEC PEXKUMBI IM0JaYU JOTOJIHHUTEIBHOTO BO3AyXa B
TonouHoe mpoctpancTBo uepe3 OFA-umxektopsl: 0% (0a30Bblii BapuaHt), 5%,
10%, 15%, 18%, 20%, 25% u 30% ot ob111ero oo6beMa Bo3ayxa.

OCHOBHBIE 10JI02KEHN I, BBIHOCHMbIC HA 3AIINUTY:

1  IlIpu ucnosb30BaHUU BUXPEBBIX TOPEJIOK C 3aKPYTKOM MOTOKA a3pOCMECH
Y HAKJIOHOM HX K HeHTpy cumMmerpun kotia BbK3-75 na 30 rpamycoB cpennue
3Ha4YEeHUS KOHUEHTpauuii okcuaa yraepoaa CO u aquokcuaa azota NO, Ha BbIXOJIE
13 TOIMOYHOM KaMmepsbl yMeHbIIatoTea Ha 15 u 20% COOTBETCTBEHHO.

2  Hcnomb3oBaHME BUXPEBBIX TOPEIOYHBIX YCTPONCTB B PEKUME CHIKCHUS
Harpy3ku KOTJIa MPUBOJMUT K YMEHBIICHUIO 3HAUYCHHI KOHIEHTpPALUN BPEIHBIX
BemiecTB (okcuaa yraepoaa CO u auokcuna azota NO3) Ha BbIXOJIe U3 TOTIOYHOTO
IIPOCTPAHCTBA COOTBETCTBEHHO Ha 34 u 8%.

3  Ilpm ncronb30BaHUN TEXHOJIOTHH ABYXCTYTICHYATOTO CKUTAHMSI TOTUTHBA
B komie BK3-75 onTumanbHBIM BapHaHTOM CHHIXKEHHMS KOHIIEHTPAIIMU OKCHJA
yrieponaa CO Ha 36% u quokcuaa azota NO2 Ha 25% Ha BBIXO/€ U3 TOKH ABJISECTCS
ucnosbzoBanue OFA-umxkekTopoB ¢ nogaue yepe3 Hux 18% ot obmiero oorema
BO3/yXa.

Teopernueckasi M NpaKTUYeCKasi 3HAYUMOCTDH Pe3yJIbTaTOB

Teopernueckasi 3HAYMMOCTH MCCIIEIOBAHUW COCTOMT B IIOJYYEHHH
byHIaMEHTAIbHBIX 3HAHWUN, KOTOPbIE MOTYT OBITH NMPUMEHEHBI JJI MOCTPOCHUS
COBPEMEHHOW TEOPUM TOPEHHUSI Pa3IMYHOIO BUJA TOIUIMBA U PALMOHAIBHOTO €T0
UCIoJb30BaHusA. Pa3paboTaHHble METOABl MOACIMPOBAHUS JUIS TPOBEACHUS
BBIYUCIUTEIBHBIX JKCIEPUMEHTOB U BhICOKOMH(pOpMaTuBHOW 3D BHU3yanmzanuu
pe3yJbTaTOB HCCIEI0BaHUS OyayT CIOCOOCTBOBATH PAa3BUTHIO BBIUMCIUTEIIHLHOM
TUAPOIMHAMUKHA, MATEMATUYECKOTO U KOMITBIOTEPHOT'O MOJICTUPOBAHUSI.

Pe3ynbTarhl Mccae0BaHUs TOMOYHBIX MPOIIECCOB C IIEJIbIO BHEIPEHHUS Ha
yroabHbIX TOLl 3KOTOTHYECKH «UYHUCTBIX» HHEPreTUYECKUX TEXHOJOTUA HMEIOT
NMPAKTHYeCKOe 3HAYeHHEe TIOCKOJIbKY BHECYT BKJAJl B PEIICHUE aKTyaJIbHBIX
mpo0JIeM TEIUIOPHEPTeTUKU W JdKojoruu. [lomydeHHBbIE pe3yabTaThl MO3BOJISIIOT
2G()EKTUBHO  yOpaBISITH MPOIIECCAMH TOPEHUS TOIUIMBA B peajbHBIX
HPHEPreTUYECKUX YCTAaHOBKAX C HEOOXOJIUMBIM BO3JEHCTBHEM Ha PAa3IMYHBIE €TO
napaMeTpbl M JalT PEKOMEHAAIMU [0 ONTUMHU3ALMUU MPOIECCOB TOPEHUs



DPHEPTreTUYECKUX TOIUTMB W MHUHUMHU3AINHN BPEIHBIX TIHIJIETa30BBIX BBIOPOCOB.
3auHTEepEeCOBaHHBIMM MOTYT OBITH JeicTBytomue yroabpHbie TOC Kazaxcrana u
CTpaH C TPAJAUIIMOHHON yroyibHOM 3HepreTukoi (Poccus, Kurait, Unaus u ap.).

JInuHblil BKJIAA aBTOpa. ABTOp NpHHUMAJa y4acTHE BO BCEX OCHOBHBIX
JTamax MCCIeI0BaTeIbCKOM pabOThl: MOCTAHOBKA 3aJaydl MCCIEI0BAaHUS, BHIOOD
o0OBeKTa  HUCCJIENOBaHMs, pa3paboTka  MOJEJel  MPOIECCOB  CXKUTAHUS
BBICOKO30JIBHOTO TOIUIMBA M AaHAIW3 pPe3yabTaToB. (CaMOCTOSTENBHO MpPOBEIA
BBIYMCIIUTEIbHBIE SKCIEPUMEHTBl U HCMOJb30Basa MeTon 3D Buzyanmzanuum mis
rpauIeCcKO HHTEPITPETAINS TTOJTYICHHBIX PE3yJIbTAaTOB.

Hyoaukauuu

[To MaTepuanam gauccepTanuu OmyoTMKOBaHO 27 HaydHbIX padoT (18 crareid,
9 Te3ucoB), B ToM uncie 10 crareii B xypHanax, nHIeKcupyeMbix Scopus u Web of
Science, u 8 — B u3nanusx, pexkomennposanasix KOKCOH PK.

Anpobanusi JUCCEPTAIMOHHOM PadOTHI.

[IpuBeneHHbie B TaHHON paboTe pe3ysIbTaThl UCCIIEIOBAHUN OOCYKIaTUCh Ha
CIICAYIOIIMX MEXKIYHApOAHbIX KoH(epeniusax: The International Congress of
Chemical and Process Engineering (Prague); «®apabu anemix»; First International
Alternative Energy Sources, Materials & Technologies (Bulgaria); International
Academic Conferences: Engineering (Prague); X Bcepoccuiickas koH(epeHIus ¢
MEXKIyHAapOIHbIM ydacTueM «['opeHwe TomiamBa: TeEOpuUs, OSKCIIEPUMEHT,
npuioxkenus» (HoBocubupck); First Annual Meeting of Kazakh Physical Society
Nazarbayev University (Hyp-Cynran).

JIOCTOBEPHOCT M O0OCHOBAHHOCTH  IOJIYYEHHBIX  Pe3yJbTaTOB
00€eCleynBalOTCs UCHOJIb30BaHUEM (DyHIAAMEHTaNbHBIX (U3HMUYECKUX 3aKOHOB,
TIIATEbHBIM aHAJU30M PEATM30BAHHBIX IMIIUPUUYECKUX MOJENEH, MPUMEHEHUEM
COBPEMEHHBIX YUCIEHHBIX METO/IOB, COITOCTABIEHUEM PE3YIbTATOB C UMEIOIUMUCS
PACUYETHBIMU U HKCIIEPUMEHTAIBLHBIMU TAHHBIMU, NTOJIYYEHHBIMU B XOJ€ HATYPHBIX
M3MEPEHUI Ha JEHCTBYIONIEM YHEPTETUYECKOM 00BEKTE.

CBsi3b TeMbl ¢ IUIAHAMH Hay4yHbIX padot. [lucceprammonnas pabota
BBITIOJTHEHA B paMKaxX HAy4YHbBIX MNPOEKTOB: «ONTUMHU3ALHUS MPOIECCOB CHKUTAHUS
BBICOKO30JIBHOTO yIyisi B 3Hepretnueckux korinax TOC Kazaxcrana s
YMEHBIIIEHUSI BEIOPOCOB BPEIHBIX BeliecTB B atMocdepy» u «Buenpenue OFA-
Technology ¢ 1enbl0 MHHMMH3ALMU BPEAHBIX IBUICTa30BbIX BBIOPOCOB Ha
ka3zaxcTaHckux TOC, MCHONB3YIOMKX BBICOKO30JBHBIA YIOJIb», IO MNpOrpamme
IPAHTOBOTO (PMHAHCUPOBAHUS MO HAYYHBIM W HAYYHO-TEXHUUYECKHUM ITPOCKTaM
MOH PK no npuoputreTHOMYy HampasieHHIO . DHepreTuka U MallMHOCTPOEHUE.
Cnennanu3npoBaHHOE HayyHOe HarpasieHue: 1.1 Temno- u 3JeKTpodIHEpPreTUKa U
BIIUSIHUE SHEPTETUYECKOTO CEKTOPa Ha OKPYKAIOIIYI0 CPEly, SHEProcOepekeHue.

O0bem u cTpyKTypa amccepraumu. J[uccepramusi COCTOUT W3 BBEICHUS,
MIECTH TJIaB, 3aKJIIOYEHUS, CIHCKAa WCIOIB30BaHHONW JuTepaTypbl. O0bem
JUccepTamuu coctapiisieT 123 cTpanuil, BKIO4YaeT B ce0st 67 pucyHkoB, 14 taGmwuil.



