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Annomayun. Maxanaoa MmyHai KalObIKMAPLIHGIY — KYPAMbBIHOAbL  3USAHObL
3ammapoan Kopulazan opmarvl KOPay MIceneCin uweury HCoa0apulHbly OIipi YCbIHbIIZAH.
Conoati-ax MyHau waamvii eHoey 20icmepi MeH MeXHOLOUSAIAPLIHbIY e2xcell-me2dcelii
manoayvl bepineet, oHblH Heli3iHOe KANObIKMAapObly KOPULA2aH opmaga acepin bapvinuia
asaumy MaKcamolHOa MYHAU WIAMbIH 6HOeYOiy mepMUusivik 20ici manyoanean. Tepmusivik
oHO0ey YUiH MYHAU WIAMbIHAH 3UAHObL 3aMmapobly, OVIAHYbl Ke3iHOe2i HCblly MeH Macca
anmMacyovl CUNAmmaimvlH MamemMamuKaiblk MoOelb Kypacmuipuliosl. /Juppepenyuandviy
meHoeynepOiy CAHObIK WeIMI JHCIHEe AYKbIMObL ecenmey maxcipubeci anvlHeaH Hamuoicenep
MYHQU WAAMbIH MEPMUANLIK OHOeY Ke3iHOe 3UAHObL 3ammapobly JHCbULY IHCIHE Maccd
anmacy oHcone 0YIaHY 3aHOBLILIKMAPLIH OYPbIC CUNAMMAUMbBIHBIH Kopcemmi. Opmypii
MEXHONO2UANILIK, napamempaepOiy acepin 3epmmey dHcoHne 00axHCay MHCoHe MYHAUTb
Kan0blKmapobl 9KON02USIbIK Ma3a OeHeelice Oellin onoeydi 3epmmey JiCoHe Maioay Yuli
Python xypanoapeinviy kemezimern b6azoapramansix Kocvimuia a3ipaenoi. bazoapramanvix
KOCHIMUIA MYHAU WIAMbIH 6HOEYOIl UHMEPAKmuemi natoaianyulbl maiday MyMKiHOIeiH
Kammamacels emeoi. Aemopnapoviy 3epmmeynepi MYHAt WIAMbIH 3UAHObI KOCNANApOaH
Mazapmyaa Hcane oaapovly KOpulazan opmaza mepic acepin asanumyea 6a2elmmanean.

Kipicne

Kopmaran opra ymiH TaOuWFM pecypcTapAbl KailTa eHIey HKOJOTHUSJIBIK KOHE
SKOHOMHKAIIBIK TYPFBIIAH MaHBI3IBIPAK OOJNBINT OThIp. MyHail eHzey 3aybITTapbl MEH
MyHa#i-Ta3 KoCIOPBIHIAPBIHBIH OHIPICTIK KBI3MET1 KOpIIIaFaH OpTaHbI JJACTayIbIH HET13T1
Ke3nepiHiH Oipi Oonbim TabbuTagbl. MyHal ©HIEY KOCIOPBIHAAPBIHBIH KaJIBIKTAPBIHBIH
KOpILIaFraH OpTara KoHE ajaM JeHcayJIbIFblHa Kepl acepl €H allbIMEH OJIapJIbIH KOFapbl
VBITTBUIBIFBIMEH OalIaHBICTBI MAHBI3/IBI YKOJIOTHUSIIBIK OOJBIN MoceNie OOJBIN TaObLIAIbL.
Taburu opTaHbIH OapiBIK IEPJIIK KOMIOHEHTTEPIHIH IMIHIETT €H KayilTi JIacTayIibl —
MyHail nutamel. Kopimaran opTaHbIH JacTaHybl MyHail MEH MyHail eHIMIEpIH eHIIpy,
TackIMaiay, OHJACY JKOHE KOJIEre jKapaTy HOTHIKECIHJE, COHJai-aKk MyHall eHIMIEpiH
KabaTTapra pyKcaTchl3 Tery, TEXHOTCHIK aBapusuiap, ©HEPKACINTIK OHIIPIC HOTUKECIHE
OoJ1aIbl.

MyHaii mIIaMblH TEPMHUSUIBIK ©OHIEY MOCENECiH MOJEIbACY MaHBI3IBl  JKep
yJacKeJIepiHiH MYHAH KaJIIBIKTAPhIMEH JIaCTaHYbl HOTHIKECIHE SKOJIOTHS MOCEJIECIH MIeTy
KaKeTTUTIriHe 0aliIaHBICTBI OT€ ©3€KTi, OUTKEHI Ka3ipri yaKbpITTa KOFaMIbl TOJFaHIbIPATHIH
HET13T1 MaceseNnep/iH KOIIIIiri KopiaraH OpTaHbl KOpFay cajachl.

TepMusJabIK eHaey dici

MyHail nutaMblH KeIeH i TEPMUSIIBIK OHACY d7ici eHOeKTi YHeMIEeHTiH npoueaypa 0ok
TabbutaApl. MyHall HITaMbIH TEPMUSUIBIK BIOBIPATY MpoLeci KayinTi MyHall OUIaMBIH THIMZAL
naiganaHyblH TEPCICKTUBTI 9Mici OOJBIN TaOBLIAABI, ©HUTKEHI OHBIH VIIKBII OPraHUKAJBIK
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Cexkuus — 1. CoBpeMeHHBIE MTPOOIEMBI NPHUKIATHON MaTeMaTHKH, WHGOPMATHKH U TEOPUH YIpPaBICHUS.
MoenupoBaHie ¥ ONTHMHU3AIMS CJIOXKHBIX CUCTEM M OM3HEC-TPOLECCOB. BprducinTenbHas MaTeMaTHKa,
YHCJICHHBIH aHaJ N3 U MPOrpaMMHPOBaHUe, MareMariuueckas joruka. Teopus craTucTuku. CTaTHCTHYECKUE
METOIBI

MaTepHajiapbl KoHE >KOoFaphl Ke3aplpy KacueTi Oap [1]. Illerenmix >koHe OoTaHIBIK TaXipuOene
MYHal IUIaMBIH TEPMUSUIIBIK OeiiTapanTaHabpIpy 9/ici KeHIHEH KOJIAaHbIIa b

TepMuANBIK MpoIeCTep OAETTE JKOFaphl YIbl KalAbIKTap HEMece >KOFaphl
KOHI[EHTpAIlUsJIAaHFAaH OPTaHUKAIBIK KaJABIKTAp VIIH KOJNAAHBUIAIbL. TEepMHUSITBIK
JIECTPYKIUsl Tporectepi korapel temmeparypaaa (1600-ger 2000 °F) >xymbic icTeitni,
JacTayuibl 3aTTap/bIH KeMiHe €Ki CeKYH]] TYPY YaKbIThIH KAMTaMachl3 eTe/ll )KoHe Heri3ri
OpraHMKaNbIK JacTaymbuiap yuiH 99,99%-man sxorapbl KO0 THIMIUTITIHE KOJ JKETKi3e
anansl [4].

TepMusIBIK ocep — MyHal IJIaMbIH OHJCYIIH HEri3ri omici. TepMUsUTBbIK ocepiepaiy
€H Kem KOJJAAHBUIATHIH TYPJEpi kKaHy, Ta3AaH/bIpy, MUPOIN3, ayaaa, BaKyyMaa KbI3IbIpY
xkoHe T.0. JKbuTynbIK omicTepre ojfeTTe UUIaMAbl OHIEyre JalblHAay; >KOFaphbl
TEMIeparypaga ©HJEYy; KON CaThbUIbl Ta3[bl Ta3apTy; JKbUIYABl KajllblHA KENTipy;
OpraHUKAJIBIK KaHaMa oHIMEp (Ta3, OThIH) )KOHE MHUHEPAJIBI OHIMIEP (OKCUIITED, [IEMEHT,
MHUHepalJbl Ty3aap) eHaipici. OnapasiH Oip-OipiHEH MaHBI3ABI ANHBIPMAIIBUIBIFEl —
naijanaHblUIFaH OTTETHIH MOJIIIEPIH/IE .

MyHaii n1aMblH ©HICYAIH TEPMUSUITBIK 9ICTEPl OHIMI1 KOJIEKTOPBI KBUIBITY YIIiH
JKbUTY SHEPTUSICHIH TalJagaHybl KaMTUIbl. MyHaWIbIH TYTKBIPIBIFBIHBIH alTapJIbIKTail
TOMEHCYiHe KOJI KETKi3y YILIiH KabdaT TeMnepaTypachl alTapibIKTail KOFapbuIaybl Kepek,
OHbl MYHall NUIaMBIHBIH KO3FaJFBIILITHIFEl OCEpIH apTTHIPY YUIIH MaiifanaHyra Oojajbl.
OHzey OpeKeTiHAEC Tay >KbIHBICHIHBIH CYJIQHFBIIITBIFEl apTaJbl, MYHAl KaJIbIKTApPbIH
HEFYPJIBIM TUIMJII OHJIEY MYMKIHJIIT1 apTajIbl.

KbutyAplH KETKUTIKTI MOIIIepIMEeH J>KOHE OHIMI KbI3IBIPhUIFaH aliMakTaH Oip
ME3TUIIE MIBIFAPYMEH TYPY YaKBITBIMEH OapJIbIK IITMKI3aTThI (KAJIABIKTApIbl) a3aibin Oapa
KaTKaH IIUKI3aTThIH KaKETTI TYPJCHAIPY IOPEXKECiH KaMTaMachl3 €Ty YIIiH XbUIy Oepy
KApKBIHIBUTBIFBIH OJIIICY apKbUIbI «OHACYTe» 0omansl [5].

Kem xarmaiina TepMUsIIBIK OHACYAlI KOJIaHy YHEMJ1 eMec, OUTKEHI KalAbIKTapablH
KYpaMbIH/Ia Mail MEH Cy ThIM Kol [6]. Maii nutamMpIH cy3rijiey MyMKiH eMec, ce0e01 KaTThl
3aTTapJblH MOJIIIepi ThIM JKOFaphl JKOHE CY3Trijey opeKeTTepi cy3y Kylenepin Oiten
TacTal kL.

MyHaii mmamMblH KbI3ABIpFaH Ke3/e O0aiKanaThlH SHAOTEPMHUSIIBIK dCEp MaTepHalIaH
CyJIbl k0HE 0acKa J1a YIIKBII 3aTTapabl KETIpyMeH OailIaHbICTHI.

MyHaii KalJbIKTapblH TOTBIKTBIPY OHBI OHICYIIH THIM/IL 9/1ici OOMIbIN TaObUIaab, Oy
nuIaMAbl  aKKyMYJISTOPJapbl SKOIOJBIH AKOJIOTUSIIBIK MOCEIECIH MIelyre MYMKIHAIK
Oepeni. MyHail mHUIaMbIH TOTBIKTBIPFBIN TEPMUSIIBIK OHJACY NHMPOIN3 OCEH eprey
apachIHJaFbl TEXHOJOTH O0JIBITT TaObLIaAb! [7-8]. MyHall KalaabIKTapbIHBIH OPTaHUKAIBIK
0eJIiriH TepMUSIIBIK OHJICY JKOHE TOTHIKTHIPY OFaH BICTBIK ra30€H jKOHE aya aFbIHBIMEH dcep
eTyll KaXeT eTeAl >KOHE MYHAW KalJbIKTapbIHBIH OCTIHAE ra3 Topi3dl KOHE CYHMBIK
bpakuusap Ty3ineni .

3eprrey KyMBICHIHAA [9] OWUTYMHBIH KOMIPCYTEKTI KOMIIOHEHTTEpiHIH Oipiinama
TOTBIFYbl KepceTiuireH. [10] rampiMmap 3epTTeysiep >KYprisil, OHIA SKCIEPUMEHTTEp
HOTWIKECIHJIE Ta3 TOPi3/l eHIMIEPAIH €H >KOFapbl KOHIICHTPAIMACHI KOMIPKBIIIIKBUT Ta3bl,
CYTeri, MeTaH >K9HE KOMIPTET1 TOTBIFbI OOATHIHBIH KOPCETTI.

CyiipIK MyHall KaJJbIKTapblHAH XOHE MYHAMIIBI KaOaTTap/arbl Maljbl MIOTIHALIED
MEH HUIaMJap/aH KYThUTy YIIiH TEPMHUSIIBIK KbI3ABIPY KYprizunai . bapiblk HoTIXKEnep
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¢dparmentrepre Kpiablpy kedinge 150°C, 250°C, 350°C sxone 450°C BICTHIK aya
aFbIHAPbIHA YITBIPaFaH Ke3/1€ aJIbIH/IBL.

MyHaii nuiaMaapbiH 6HAeyAIH TeEPMHUSJIBIK AIiCIH MoJesbaey

EcenTiH KOHBUIBIMBL

MyHaii IIJTaMBbIH TEPMUSIIBIK OHJICY apKbLUIBI YKOJIOTUSIIBIK Kayilci3 JeHrenre Aeiin
MyHall KaJJIBIKTapbIH 3aJIaJICBI3IAHABIPY JKOHE KOJEre apaTy MoOceJeNepiH IIenryre
apHanFaH OarjmapiiaMaiblK KeIIeH J3ipiiey apKbUIbl KOpIIAaFaH OPTAHBIH MYHAMIIBI
KaJIILIKTapPMEH JIACTaHYbIH a3alTy — 013/11H KYMBICBIMBI3/IBIH OaCThl MiHJICTI.

Kaiita eHmey KaXeTTUTIrl KaJAbIKTapAblH KOpIIaraH OpTara Tepic dCEepiHEH e,
KOMIPCYTEK IIHKI3aTHIHBIH KalTa KaJblHA KEJIMEYIHEH i€ TYBIHIAWThIH KOJOTHSIIBIK
npobnemanapra OaiimaHBICTBI.  AMHamagarbl 9KOXYyienepre aHTPOMOTEHIIK —ocepai
OapbIHIIIA A3aUTY YIITIH TEXHOJIOTHSUTBIK IISIIMACP/Il 931pJiey KaKEeTTUIIr MyHal KeIeHIHIH
KapKBIH/bI JaMybl 3KOJOTHSIIBIK TeTe-TeHIIKTI Oy3aThlH OipKaTap KOJaiChI3 GakTopiapra
OKEJIIIT COKTHIPYBIMEH OaiJIaHBICTHI.

JKbUTBITY KOHBEKTUBTI aya aFbIHBI TOMEHHEH (1-cyperTerineit) eTeni aen 60mKaHaIbl
, a1 KaJFaH >KaKTapbl ©T€ JKaKChl OKIIAyJIaHFaH JCT CaHalaJbl. Y aKbITThIH YJIFalObIMEH
KBUTY MYHal [IJTAaMBIHBIH OYK1JT KeJIeMiHe iIKe Kapail Tapanasl, JeMeK, MyHail ITaMbIHbIH
CYWBIK (ppakiusiapbl OyTaHbIN, CHIPTKA Tapaiaibsl. TeMeHJe cumaTTalFaH IPOLEeCTi
MOJIETIBICYTE COMKEC, aBTOpJap MYHal MUIAMBIH TEPMUSUIBIK OHACY KE3iHC KbUTY JKOHE
Macca ajamacy MpoIEeCcTePiHIH COMKeC CUIaTTaMaliapbiH 3epTTEH Il )KOHE TaJ i Ibl.

LTETTETTIT

The heating convective flow

1-Cypert. Xbu1y Gepy aFbIHBIHBIH CXEMACHI .

MyHaii KaJJIbIKTAPbIH TEPMUSIIBIK OHIEYAi MOIe/IbAey

[TporecTin MaTeMaTHKAIBIK MOJIEI1 KBUTY J)KOHE Macca aJiMacy TeHCYJIep KyheciMeH
CUNATTANIFaH JKOHE TEPMUSIIBIK OHJICY Ke3iHIC JKbUTy MEH KOHIICHTPAIHs alMacy/Ibl
CTAIlMOHAP €MEC, KOHBEKTHBTI oHE JU(PPY3USUIBIK KAMTHTBIH KEKE TYBIHIABLIAPIAFhI
eKIHIII peTTi mapadonanbiK AudhepeHIUaIIABIK TEHACYIEp KYHECiH KaMTH/IBL.
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MyHait niaMbIlH TEPMUSUTBIK OHACY/IIH TYPAKChI3 JKBUTY KOHE Macca ajMacy eceOiH
MaTeMaTHKAJIBIK MOJEIBCY OJIIIEMCi3 allHbIMAlIbUIapAarsl TudQepeHITuaNIbIK TEHACYIeP
KyheciH KamTuabl. JKplTy anMacy TeHjeyl MyHail IUIaMbIHBIH IJIACTHHACHIH BICTHIK aya
aFbIHBIMEH KBI3JBIPFAH KE3/IET1 KbUTy alIMacy Ipolecid cunattaias ((1) GipiHmii Tenaey).
Macca anmacy Tenzaeyi ((1)-meri exinmni TeHaey ) MyHal IJTaMbIH TEPMUSIIBIK OHCY Ke31H/1e
CYUBIK (DpaKIUSHBIH KOFATYbIH CUIIATTANIbI:

oT — 0T . —OT 1 0°T = 9°T
—tuUu=+v—== — —

ot ox dy  RexPr \ox 0y (1)
oc A —odC ., —acC 1 9%c . 9%c
—tU—=+v—== — —

ot 0x 0y  RexSc \ox 0y

XKeumy eTKI3TIMTIK AeHenepAeri Xbuly Tapainy anddepeHuuanaplk TeHaeyiHe
KO3 PUIMEHT peTiHae Kipei:

Hudbdepennmanabik TeHACYJIEP >KyHeci OTKI3TIM JKbLIy TMPOIECIHIH JAaMybIH
CUTIATTAMIBI )KOHE MacCalbIK TaChIMAIIIAYy.

Haktpl ecenTepni memy kesinzae auddepeHnuanapl Oepiay TeHACyIep XKyheciH
OacTankpl kKoHE IIEKapallblK MApTTapMEeH TOJBIKTBIPY KaxeT [12]. Tenupeynep xyleciHig
HICNIMIH aTy YIIiH OFaH 0acTamKpl )KoHE IIeKapalbIK MapTTapabl Kocy kepek. Ochlnaiiia,
013 T xone C yIIiH yakeITTBIH 6acTaliKbl MOMEHTIHJIET1 0acTanKbl MeKapaiblK MapTTapabl
YKOHE TIeKapaiaparsl IIeKapabIK MapTTapabl OepIiK .

Kbury anmmacyIeiH OacTanKel XKoHE MIEKAPATIBIK MIAPTTaphl ObLIA jKa3bLTa Ik :

Tle=0=0

o, . 9T,

ox |x=0_ Oa x |x=L_ 0

= _ aT _

T |y=0_ 17 dy |y=H 0

Macca anmacypIH 6acTankpl xKoHe MIeKapallblK IIapTTaphl OblIail jka3buiaibl:

C_|t=0: Co

ac ac

5 lxe=0= 0, - [x=1=0

= ac

C |y=o= const, N ly=4=0

CaHabIK HIeliM K9He 0aFIapJIaMaJIbIK KOChIMIIA

(1) xyitecinmeri canaplk muddepeHIHanIbK TeHACYIep YIIiH aifHBIMAIBI OaFbITTap
omici kommaHbuIabl. bizmig mocenemis ymiiH ADI omiciHIH KOJJaHy >KOHE >KHHAKTBUIBIK
maptrapsl Tekcepinai [13]. Ilenrim KOHBepreHIHs apThl OPbIHAAIFAHFA JACHIH aybICIIaIbI
OarpITTap apKbUIbl >KAChIPhIH aWBIPMAIIBUIBIK CXEMAaChIH KOJJAaHy apKbUIbl JKY3ere
aceIpbUIabpl. MyHal IMIJTaMBIH OHACYTE OPTYPJIi TEXHOJOTHSUIBIK MapaMeTpIiepIiH dcepiH
3epTTey XoHEe Ooipkay yIIiH 013 apHaiibl OaFmapiiaMaliblK TakKeT o3ipJiemiK. AJIbIHFaH
ecenrey HoTmxkenepi Python kypanmapblHBIH KemeriMeH eHzeneni. MyHail NUTaMbIHBIH
KQJIJIBIKTAPBIH OHJICY HOTIDKEJIEPIH BU3yaHM3alysiiay YIIH KipIKTIpUITeH MUTOH TypJepi
KYpaJibl Nani1aJaHbUIIbL.

Barmapnamansik KOChIMIIIA 931pIey
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MyHail NUIAMBIHBIH KAJJIBIKTAPBIH OHICYIl ecemnTey Oaraapiamachl ajbIHFaH
HOTWKeNep i Tanaay yiriH Python Timinae ka3pirad rpauKanbiKk HHTEPPEHCTI KOJITaHyFa
OomateiHAai erin xacanrad. Jucmmeit ymin Matplotlib xypansr madpanansuigsl. by
KYpaJIIbIH KOMETIMEeH TeMIepaTypaHblH e3repyid kepceteTiH 3D cbr3backr kacanasl [14].
Tkinter KypaidblHBIH KOMETIMEH MYHAall IIaMBIHIAFbl KbUTy JKOHE Macca ajamacy
3aHJIBUTBIKTAPIH 3€PTTEY/I XKY3ere achlpy YIIIH HakThl HHTepdelic xacanapl. JlepexTepai
BH3yaJIM3alysiiay Oi3iH KOJIIAaHOAMBI3JBIH aXbIpaMac Oeiiri OOk TaObLTAJIbI.
WHuTepakTuBTI rpadUKTepMEH >KYMBIC iCT€yre FaHa €Mec, COHBIMEH Karap oyiapibl BeO-
caiiTta Kepceryre MyMKiHAiK OeperiH Python-Dash nepexrtep Bu3yamm3zanuscel xyieci
Koimanbuianel. Dash konmmanOachIHBIH KOABI JICKJIAPATHBTI JKOHE jKayam Oepemi, Oy
KOINTETeH HWHTEPAKTUBTI AJIEMEHTTEPlI KAMTHTBHIH KypjAesi KoJaaHOamapapl jkacaybl
xeHiereni. Kipicripinren python ctypes Kypajisl MmeriHaiiepAi ©HICYIl ecentey
KiTanmxaHackbIMeH OIpiKTipy ymriH maigamassiiasl. byn kypan Python imimgeri C\C++
TUTIHIE JKa3bUIFaH (YHKUMSJIapAbl allyFa jkKoHe maiinanmanyra kemekreceni. Tkinter
KYpaJbIHBIH KOMETIMEH OHBIH ITapaMeTPIIEPiH KYy3ere achIpy KOHE COMKEC HOTHKENIEP/Il alry
YIIiH MHTYUTHUBTI MHTepdeiic xacannsl. barmapimamanslk KockiMia Python oObexrini-
OarpITTaNFaH Oarmapiamainay OpTachIHIA KY3eTe achbIPhULIbL.

Horuxenep

CyMBIKTBIKTBIH KOFally POIIECIHE 9cep €TETIH HEeri3ri napameTpiiepii aHbIKTay YIIiH
MyHail [UIaMbl KBI3ABIPBUIFAH KOHBEKTHBTI aya aFbIHIAPBIHBIH OCEpiHE YIIBIPAIbI.
TikOyphILITHI TITUTATIAPAFHI )KBLUTY ’KOHE Macca ajaMacy MpoLeCcTepiH Tauaay KOHBEKTUBTIK
arplHHBIH ~TEMIIepaTypackl MEH  JKbUIJAMIBIFBI , COHBIMEH Karap IUIACTHHAHBIH
TEOMETPHSUIBIK OJIIeMIepl 3epTTEIeTIH HEri3ri mapameTpliepliH KaTapblHa >KaTajbl.
Ocsunaiima, O CaHIBIK TOKIPUOCITIK 3epTTey aya TemneparypackiHbiH 150°C-tan 450°C-
Ka JeHiHT1 Tuana3oHIaFsl ©3repyiH jKoHe aya KbpliaaMabiFbiHbH 0,83 M /c-tan 2,7 M /c -re
JIEHIHT1 apaJIbIKTa ©3repyiH 00JKAIbI.

Ecenreynep  Jkorapella  KepceTUIreH  mapamerpiep  OoifbiHIIa — OynaHFaH
KOMITOHEHTTEP/IH MacCajJblK KOHIEHTpAUMsAChIHA Heri3menreH. JKpulgaMapIK —TeH
TEeMIepaTypaHbl, IUIACTHHA OJIIEMiH ©3TepTy apKbUIbl TEPMHUSIIBIK OHJEY Ke3iHJe
JacTayIsl 3aTTapAbIH OyJIaHybIH €CEITey apKbUIbl KeJIeCi HOTHKENIEp aJIbIHIbL.

ros
r 0.6

ro.4

) 0.2
0 20 4 60 80 100
X ?wwdth)

3-cyper. 150 °C 0,83 M/c KbUTIaMIbIKTa MYHAa# IIJITAMBIHBIH TEMIICPATYPaCchIHbIH ©3repyl

Cypettep (3 ) xone (4) 2,7 m/c xxone 0,83 m/c 150 °C Kbu11aMIbIKTa TEXHOJIOTUSITBIK
napameTpIiepi e3repeTiH pe3epByap yuacKesIepiHeri TeMIepaTypaHblH ©3repyiH KopceTe/i.
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YHCJICHHBIH aHaJ N3 U MPOrpaMMHPOBaHUe, MareMariuueckas joruka. Teopus craTucTuku. CTaTHCTHYECKUE
METOIBI

JKorapsimarbl CypeTTep JKaJIbl aya aFbIHBIHBIH TEMITIEpaTypachkl MCH OJIIIIEMI TYPAKThI
CaKTalaThiH >Karmainapra apHanrad. Ockbuiaiiina, rpadukTep Macca aiamacy MpoIleciHe
KBUITAMIBIK 9CEPiH KopceTel. 3-4-cypeTTepaeri anblHFaH CaHIbIK HOTIDKENEP (PU3UKaAIBIK
MPOLECTEPl AYPHIC CHITATTANIBI.

60 80 100 0.2
o 20 Xquwdth)

4 -cyper . 150 ° C 2,7 M/ ¢ )KpIIAaMIBIKTa MYHAH IUIAMBIHBIH TEMIIEPaTypaChIHBIH ©3repyi

KOHBEKTHBTIK KbI3ABIPY JKaFJalbIH/Ia )KbUIIAMBIPAK KO3FaJIaThIH CYUBIKTHIK KYHeIeri
KBUTy Oepy cHMaTTaManapblH KaKCapTalbl, JEMEK, KbI3ABIPHUIFAaH MYHal KaJABIKTaph
iriHgeri Oynany koHe nudPy3usuIbIK skeTekTepai Kymenreni. CoHmai -aK , KbI3AbIPbIIFaH
TIATa OCTIHJIET1 )KOFaphl

5 - cyperTe opTypJli TeMIIepaTypaiarbl BICTHIK aya aFbIHapbhIHA CHT131ITeH MYHAUITBI
KaJIBIKTaphl 0ap TUIMTAIAPBIHBIH MACCAJIBIK KOFATYbl KOPCETUITEH.

____ourresults
0,5 - - - results of other authors

a

o]

-

=2

)

}_ —

U —

<<

[a'

[N

=)

o]

)

[N

0
01 02 03 04 05,96 07 08 09 1
250°C 350°C 450° C
- = =250°C* - = =350°C* 450°C *

5 - Cyper. 0,83 m/c ’KpUTTaMIBIKIIEH SPTYPIi aFbIH TEMIIEpaTypachlHAa CYHBIKTHIK
(paKkUUSCHIHBIH YaKbITICH CaIBICTBIPFaH/a CANBICTRIPMalbl Tanaaysl . by kepcerkim 6acka
aBTOpJIAp aJIFaH HOTIKEIEeP i KaMTHIIHI [9].

Kepin oTbIpraHbIMBI3/Iail, aFBIHHBIH KOFapbhl TEMIIEPATypachl COHFBI YIIKBIIITHIK
IIEKTEPiH apTTHIPAJBI JKOHE Macca alMacy >KbIIIAMIBIFBIH apTThIpaabl. JleMeK, aFbIHHBIH
TEMIIepaTypackl HEFYPJIBIM XKOFapbl Ooiica, OyiaHy (Qpakiusachl COFYpIbIM Kell 0oJajibl.
ATtan alTKaHJa, arblH TEMIEPAaTypachbHBIH JKOFapbUIaybIMEH MYHAil KalJbiFbl Oap
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TaKTaCBIHBIH 1IIIHJE YCTEMIK €TeTiH TeMIepaTypaHbIH XKOFapFbI IIET1 YJIKeH 00Jabl, Oy
ayblp KOMIOHEHTTEP/IH OylaHybIH >koHE MudPy3uschiH Tyabipansl. ExiHII >kaFbiHaH,
CYHBIK OynapbIHBIH UG GY3UUIIBIK KACHETI )KOFaphIpaK TeMIIepaTypaa >KorapbIpak Ooap
enl, Oy CYMBIKTHIKTBIH Auddy3us mporecin xenenaereni. COHbIMEH KaTap, aFbIHHBIH
KOFapel  TeMIlepaTypachkl OylapiablH KbI3ABIPY aFbIHIApbiHa — Au(Qy3uscel  MeH
KOHBEKIMACHIH XKaKcapTa/ibl, OyJ ©3 Ke3eTriH/e YIINaaany *KbUIIaMAbIFbIH KYIIEHTe 1 )KoHe
Te3JeTe .

KopbIThIHABI

OHzley eHEpKaCiOiHIH KalIbIKTapBIHBIH KOJeMl JKbUT CailblH apThinm Keneni. MyHait
KaJIILIKTAPBIHBIH 3HUSIHIBI 9Cepl ajaM eMipl MEeH JCHCAyJIbIFbIHA Kayill TOHIIPETIH KOHE
Oomamrak ypmakThIH ©Mipi MEH JeHCayJblfblHA Kayill TOHIIPETIH 3KOJIOTUSIIBIK
(dakTopnapra ocep eremi. COHIBIKTAH KOpIaraH OPTaHbl KOpFay YIIIH MyHai HUIaMbIH
CaHJBIK OMICTEPMEH TEPMUSIBIK OHJIEY MOJENIH Kacay TalChIPMaHbIH HETi3r1 MaKcaThl
0O0JIIBI.

MyHali mmampaapbl Typajibl amblK ofeOHeTTepre IOJIy BICTHIK KOHBEKTHBTIK
aTMocQepaarbl MyHall IUIMTAJIapbIHAAFhI )KbUTY JKOHE Macca ajiMacy MPOLECTEPIH CaHIbIK
Tanjgayfa KaThICThl CAJILICTBIpMAIIBI TYPAE a3 aKknmapaT Oap ekeHiH kepcerTTi. TiKOYpBIIITHI
MYHail IUIMTQJapbIHAAFbl SHEPruUsi MEH 3aTTap]blH TachIMAJIJAHYBIHBIH TaJJaybl
TaNKBUIAHIBl JKOHE KBI3ABIPBUIFAH MYHAll KaJlIbIKTaphl IUIMTATAPBIHIAFbl CYHBIKTBHIK
KOHIICHTPAIIUSICHl MEH OTIENI TeMITepaTypa mpoduiibIepiHiH KapanaibiM HISIIiMi OJIIICHIT,
TEOPHSUIBIK TYpPJE eCenTeN .

Y CBIHBIIFAH CaHABIK HOTHXKeEJIEp MyHall IUIaMbIH TEPMUSUIBIK OHACYIIH (U3UKAIIBIK
3aHJIBUTBIKTAPBIH IYPBIC CUIIATTAN b, OChIIAMIIa, KYpacThIPhUIFaH MaTeMAaTUKAJIBIK MO/IETH
’KOHE O31PJICHT€H CaHJIbIK MOJIENb/ICYy MYHAl IAMbIH TEPMUSUIBIK OHAEY Ke31HAe 00IaThIH
KBLTY ’KOHE Macca aliMacy MpOLECTePiH 3epTTeyTre MyMKIHIIK Oepe/ii, OHepKICINTe KOAaHy
YIIIiH TEK TEOPHSUIBIK eMeC, COHBIMEH KaTap MPaKTUKAJIBIK MaHbI3bI Oap €N YMITTCHEMI3.
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