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Pa3paboTka nmporpaMMHOro odecrneyeHus AJis1 JMATHOCTUKHA BU/A OTKJIOHEHUS
AOMEHHOM MJIABKH OT HOPMAJIBLHOT0 pPe:KuMa

Paccmotpens! 3Tamsl pa3paboTKH WH(OPMAIIOHHO-IOTHYECKOH CHCTEMBI, TIO3BOJISIONIEH paclo3HATh HAJMYHE OTKIIO-
HEHUS JOMEHHOH IIaBKH OT HOPMAIBHOTO pexuMa. [ 3TOro mpoBeAeHO HCCIEAOBAHUE BIMSHMS IAapaMeTPOB XOAa
JIOMEHHOM IIJIaBKH HAa BEPOSTHOCTH BO3HUKHOBEHWS OTKIIOHCHHUS OT HOPMAJIBHOTO peskuMa. 11omydeHHbIH porpaMMHbIH
MIPOAYKT MO3BOJISICT ONEPATHUBHO BBIBIITH HAJIWYHME OTKIOHCHHUS, OMPENENSATh €ro THI M PEKOMEHIOBAaTh MEPHI IS
JUKBHIAIMN TAaKUX OTKIOHCHUH.

KiioueBble ci10Ba: JOMEHHOE IPOM3BOACTBO; HWH(OPMAMOHHO-IOTMYECKAs CHCTEMa; pa3padoTKa IIPOrpaMMHOTO
o0ecredeHns; TNarHOCTHKA XOa JOMEHHOH TUIaBKH.

CoBpeMeHHBIN MPOLIECC BHIIUIABKH YyTyHAa B JTOMEHHOM INE€4YM MOABEPEH BIMSHUIO MHOTHMX IEpEMEH-
HBIX KOHTPOJIMPYEMBIX U HEKOHTPOIUPYEMBIX (DaKTOPOB, KOTOPBIE BHI3BIBAIOT HAPYILICHHS X0/1a NIEYH U ee Tel-
JIOBOTO COCTOSIHUSL U TPEeOYIOT BBICOKOM KBajlM(PHUKALMN TEXHOIOTHMYECKOro MEepCoHaNa MPH YIpPaBiICHUH JI0-
MEHHOH IUTaBKOH.

OnHuM U3 croco0OB TMATHOCTHKH M YIPABICHUS XOAOM JOMEHHOHN MEYH B HACTOSIIEE BPEMs SBIIACTCS
WCTIOJIb30BaHMUE HKCIEPTHBIX CUCTEM, BKIIIOUAIOUINX B ce0s KaK AeTepMUHHPOBAHHBIC 3HAHUS O MPOLECCe, TaK
u (HopMaTN30BaHHBIA MPAKTUUYECKHHA OMBIT CIEHUATUCTOB-IOMEHIINKOB. B o0lneM ciydae Takue CHCTEMBI
JOJKHBI MIMETh HaBBIKU CYXKIEHUH O X0J1€ JOMEHHOH TUIaBKH 10 Pa3JInYHbIM MpHU3HAKaM, IPAaBUJIBHO aHAIU3H-
pOBaTh UX M MOMOTaTh MPOU3BOICTBEHHOMY IIEPCOHATY CBOEBPEMEHHO MPENYNPEKIaTh BOSMOKHBIE OTKJIOHE-
HUS OT HOPMAJIbHOTO P&KHMA, IPUMEHS pa3INdHble TEXHOIOTHYECKHE TPUEMBI BO3ICHCTBUS HA XON IOMEH-
HOM TuTaBKH. JIJIs 3TUX LieNiel CyIecTByeT MHOXKECTBO MaTeMaTHYECKUX MOJENeH, HO B OOJBIIMHCTBE CITyYaces
WX OCHOBHOH IpOOIEMOM SIBIIIETCS HEAOCTOBEPHOCTh 3HAUEHHH BXOIIIIMX B HUX MapamerpoB. Jlo cux mop
aKTYaJIbHBIMH OCTAaIOTCS BOIPOCH! CO3AaHUsl HH(OPMALMOHHO-IOTHYECKONH CHCTEMBI paclO3HABAHMSI BUAA OT-
KJIOHEHHUSI JOMEHHOW TJIaBKKM OT HOPMaJbHOTrO pekuMa. Jlornueckne OCHOBHI PAcliO3HAaBaHMUS BUAA OTKJIOHE-
HUS OT HOPMAJILHOTO PeXHMMa JOMEHHOHN IUIABKU M3JI0KEHBI B padotax [1-15].

Jns aHanu3a JaHHBIX, HEOOXOOMMBIX JUIS BBIBICHHUS PacCTPOWCTBA XOAa Me4YH, HEOOXOAUMO B KOM-
TJIEKCE PACCMOTPETh MOKAa3aTelu IIaBKU U pa0oTy meyu B nenoM. [lenast BEIBOJ Ha OCHOBE JaHHBIX O XUMHUYE-
CKOM COCTaBe rasa, KayecTBe MaTEpHaJIOB, TEIJIOBOM COCTOSIHHMH I1€YH U APYTHX CBEIEHHH 00 YCIOBHAX IJIaB-
K{, He0O0XOIMMO BBISIBUTH OCHOBHBIE (DAKTOPHI M YBS3aTh UX C U3MCHEHUSIMHU TEXHOJIOTHUECKHUX ITapaMeTpPOB.

Lenbto KOHTPOMNSA HAX XOJIOM AOMEHHOM IE€YM SABJISETCS CBOEBPEMEHHOE MPUHATHE Mep sl yCTaHOBIIE-
HUS IPUYMH PaccTPOMCTBA MEYN M BOCCTAHOBJICHHS] HOPMAJIBHOTO X0/1a B MAaKCHMaJIbHO KOpOTKHE Cpoku. [1o-
3TOMY TJIaBHBIMU 3aJlauaMH SIBJISIOTCS MPEAyNpEeKIeHNE HAapyIIeHUH u Hanbolee ObICTpOe BOCCTAHOBICHUE
HOPMaJIbHOI paboThI EYH B CIydae HX BOZHUKHOBEHHS.

1. ITocTaHoBKA Heael

PazpaboTaHHblii TporpaMMHBIA MPOAYKT MPOBOAUT aHAIN3 pabOThI MEYM MO TAKUM IapameTpaM, Kak:
TemIiepaTypa nepudepuitHbIX ra30B, TeMIlepaTypa ra3oB [0 Ta300TBOJAM I1€UH, MapaMeTphl AyThsl, KOJIOIHUKO-
BOTO Ta3a U Mepenajpl JaBIeHus, a TakKe paclpeaeseHne TeEMIIEpaTyp Mo ANaMETPy KOJIOIIHUKA U COCTaB Ipo-
IYKTOB JOMEHHOM IutaBku. Ha ocHOBe 3HaueHuil 3THX mapaMeTpoB MPOBOAUTCS PacdeT, Pe3yIbTaTOM KOTOPOro
SIBJIIETCA BBIBOJ O COCTOSHUM X071 IEYM U B CIy4ae OTKIOHEHUS — O BO3MOXKHON IPHUYMHE HAPYIIEHHS XO/1a.

[Iporpamma npeaHasHaueHa sl ONEPAaTUBHOIO MPEIOCTABICHNS MPOU3BOJACTBEHHOMY NEPCOHAIY IOJI-
HOro obbema MHQOpPMAIMK O XOAE€ TMpolecca MIaBku. Ee nucrmonb3oBaHue MO3BOIHUT YIPOCTHTH YIpPaBICHUE
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TEXHOJIOTHYECKUM TPOLIECCOM, MOBBICUTDH 3()(H)EKTUBHOCTH MPOM3BOACTBA, YMEHBIIUTH BEPOSTHOCTD MPOCTOCB
000pymOBaHMS U aBapUUd.

2. OyHKIMOHATBHOE MOJCTUPOBAHNE

[TepBbIM 3TaroM B pa3paboTKe MPOrpaMMHOrO MPOAYKTa ObUIO co3laHKe (BYHKIMOHANBEHOM Mozenu. Ee
pa3pabotka Obiia BeimonHeHa B nporpamme AllFusion Process Modeler (BPwin) o crangapty IDEFO (Inte-
grated computer aided manufacturing DEFinition) [16]. MUcnons3oBanue meronuku IDEF0 mo3Bonmio co3nath
(YHKIIMOHAIBHYIO CTPYKTYPY HPOIPaMMHOTO KOMIUIEKCA, BBISIBHUTH MPOWU3BOJMMBIC UM ICHCTBUS U CBS3U
MEXIy STUMHU JEUCTBUSAMH, YIIPABISIONIME BO3ICHCTBHS M MEXaHU3MbI BHIIIOIHEHUS KaXI0H (QYHKIIMHU, YTO B
KOHEYHOM HMTOI'€ TIO3BOJIMIIO HA PaHHEH CTaJMH MPOSKTHPOBAHMUS MPEAOTBPATUTD BOZMOKHBIC OIIHOKH.

OO11ee KOMUYECTBO IEKOMITO3UPOBAHHBIX OJIOKOB (DYHKIIMOHATBHOM Mozenu coctapisier 90. dparmeHT
JHUArpaMMbl 1-ro ypoBHsI (pyHKIMOHAIBHOH MOJEITH MOJCUCTEMBI IIPOrHO3HPOBAHUSI BOSHUKHOBEHUS OTKIIOHE-
HUI B X0/I€ IOMCHHOM TIUIABKH, MIPEACTABICHHBIH Ha PHC. 1, BKIIOYAET CISAYIOMUE () yHKIIH:

— Cbop u nepsuunas oopabomra oannvix (A1) — obecrieyrBacT aBTOMaTHIECKOE HAMTOHEHHE CUCTEMBI
naaaeiMU U3 ACY TII u xoprnopatuBHo# nHdopmarronnoi cuctemsl (KMC). COop nmepBHUHBIX AaHHBIX MPO-
M3BOJIMTCS B CTPOTO PEriaMEHTUPOBAHHBIC MOMEHTBI BPEMEHHU, KOTOPBIE YCTaHOBJICHBI COTIACHO TPEOOBaHUSIM
MH)KEHEPHO-TEXHOJIOTHYECKOTO MEPCOHala JOMEHHOro Iexa. BrixomHas MH(pOpMAIus CIYKUT HCTOYHHKOM
ISl BCEX IPYTHX TOJICUCTEM.

— Onpedenums NPUHAKU HOPMATLHOU pabombl domenHoll newu (A2) — obecrieunBacT NepecuET U aHaIU3
MPU3HAKOB OTKJIOHEHHS NapaMeTpPOB: OTKIOHEHUE PAcXoja JyThs; OTKIOHCHHE JABJICHHS JyThs; OTKIOHCHHE
TEeMIepaTypbl IyThs; OTKIOHEHHE OOLIECro IMepernajga IaBJCHUs; OTKIOHEGHHWE HW)KHEro ITepenajia TaBlICHUS,
OTKJIOHEHHE BEPXHETO Ieperaja JaBIeHUs; OKPY)KHYIO HEpaBHOMEPHOCTh TEMIIEpaTyphl ra3a; pacrpeielicHIe
TeMIepaTypbl KOJIOITHUKOBOT'O ra3a; OTKIOHEHUE YCPEIHEHHOH TeMITepaTyphl KOJOIIHUKOBOIO Ta3a; OTKIOHE-
HUE cofepkanus Si B UyryHe; oTkiIoHeHue coaepkanust CO, KOJTOMHUKOBOTO ra3a; OTKIOHEHHUE TeMIIepaTyphl
YyryHa; OTKJIOHEHHE OCHOBHOCTH IIIaKa.

— Onpedenums NPU3HAKU OMKIOHEHUS OM HOPMATILHO20 pecuma domenHou niaexku (A3) — obecneunBa-
€T TepecuéT U aHaIn3 TaAKUX OTKJIOHCHUH, KaK: epu(epuitHbIl Ta30BbIN MOTOK; IIEHTPAIBHBII ra30BbIi MOTOK;
TOpSIYMil X0 TUTaBKU; XOJOAHBIN X0/ TUIABKH; TYrOi XOJ IUIaBKU; BEPXHUE MOABHCAHHS [INXTHI; HUKHUE MO
BUCAHUSI IMIMXTHI; KOJIMYECTBO cpadaThIBaEMbIX IOIay.

— Dopmuposanue pekoMeHOayuli N0 MexHoI02uU 6edeHust domerHol niasku (A4) BHITIOTHACTCS HA OCHOBA-
HHUH BBISIBJICHHBIX OTKJIOHEHUH U MPOUCXOAUT POPMHUPOBAHKE PEKOMEHIAIINH MO KOPPEKTHPOBKE BEICHHS TUIABKH.
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PeBy.]'H:TaTI:I (bYHKLII/IOHaHLHOI‘O MOACIUPOBAHUA ITO3BOJIMIIU B Z[aJ'II:HefII.HeM Hepef/’ITI/I K CICAYyHOINM
oTamnam paspa60TKI/1 CHUCTCMBI — CO3IaHUT0 apXUTCKTYPhI U pCain3aliui MporpaMMHOI0 00€eCreUeHHUs CUCTEMBIL.

3. Co3naHne NporpaMMHOro odecrev4eHust
CJ'IC)_'IYIOH_II/IM OTallOM B CO3JJaHUHU IMPOrpaMMHOI0 MPOAYKTA ABJIACTCA OIMPCACICHUC €ro apXUTCKTYPhI.

Ha puc. 2 NpOACMOHCTPHUPOBAHA APXUTCKTypa NINPOrpaMMHOro obecrieucHuUs HH(l)OpMaLIHOHHOfI CUCTCMBI, B
KOTOpOfI BbBIJICJICHBI OCHOBHBIC KOMIIOHCHTEI €€ HpOFpaMMHOfI pcajm3anuu.
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Puc. 2. ApxutekTypa nporpaMMHOro 00eCIIeueHHS

ApXUTEKTypy NpOrpaMMHOr0 MPOIYKTa YCIOBHO MOXHO pPa3AEINTh HAa HECKOJIBKO dYacTel, IepBas
MpeACTaBIsAeT cOO0H MaTeMaTHUECKYI0 OMONMMOTEKY Ha OCHOBE NMPOBEACHHBIX M (POPMaTIN30BaHHBIX PacuéroB.
Hcnone3ys npensaputenbHo 00paboTaHHBIN HAO0Op JaHHBIX, PACUETHBIA MOIYJb BBITIOJNHSCT HAaYalbHYIO CTa-
JMIO BBIYMCIICHUH, CYTh KOTOPOW 3aKIII0Yaercs B TOM, YTOOBI MPOAHAIN3UPOBATh MAKCHMYM BO3MOXKHBIX I1a-
paMeTpoB, BIUSAIONIMX Ha BO3MOXKHOCTH TOI'O WJIM MHOTO HapyllEHHUs Ipolecca IUIABKH, a 3aTEM BBIMOIHAET
(uHANTBHBIN pacyeT, Ha OCHOBAHMHM KOTOPOrO MOXHO OyZeT caenaTh BHIBOA O HAMETHBLICHCS TEHICHIUHU K
OIpEeTICHHOMY THITy OTKJIOHEHHWS XOZa IJIaBKU. BTopas yacTh — 3TO MOAYINb, OTBETCTBEHHBIH 3a paboTy ¢
0a30i1 JaHHBIX; OH pEIIaeT TaKHue 3aJa4u, Kak obecriedeHne NPUIOKEHHsI JaHHBIMHU B PEXXHME PeaIbHOro Bpe-
MeHH, GUIBTpAlHsl JaHHBIX, X YCPEAHEHHE U MPEIOCTAaBICHUE B TOM BHJIE, B KOTOPOM MX MOXHO OBLIO OBI
WCTONIBb30BaTh B alroputMe. [lpyras 4acTb MpenCTaBIseT MOJIb30BATENbCKUN HHTEPQENc, KOTOPBIN 3aKiII0YaeT
B ceOc OCHOBHBbIC (DYHKLMHU Ui CIECKEHHUS 32 COCTOSHHEM XOAa JOMEHHOH meuu. Ha Tekymmii MoMeHT 5Ta
YacTh peali30BaHa B BU/IC HACTONBHOIO MPUJIOKEHUS, OHAKO OJlarofaps TakoMy apXUTEKTYpHOMY MOAXONY B
mo00ii MOMEHT NpE3eHTAlMOHHAS JIOTHKA MOXET OBITh JIETKO peajn30BaHa, HampuMmep, B BUAE web-
MPUIIOKEHHS MITH CITY>KOBI, YBEJOMIIIOUIEH O COCTOSHUH MEYH ITOCPEICTBOM MOOMIIBHBIX YCTPOMCTB.

[IporpamMmHuoe obOecrieueHne «PacnozHaBaHue BUIa OTKIOHEHUH TOMEHHOW IJIaBKW» pa3pabOTaHo B CO-
OTBETCTBUHM C COBPEMEHHBIMU MPUHIUIIAMH HOCTPOSHHS MPUKIAIHBIX IporpamMM ((QpyHKIHOHAIEHOCTD, pac-
HIMPSEMOCTh, UHTErpanus ¢ 0a3amMy NaHHBIX, WHTYUTHBHO-TIOHATHBIM MONb30BaTENbCKUN HHTEpdeiic, 6e3-
OIaCHOCTB, OlleHnBaHue uH(popmanun). [IporpaMMHBIIl MOAYIb SIBISETCA YaCTHIO CUCTEMBI ONITUMH3ALNHN TEX-
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HOJIOTHYECKOTO TpoIlecca JOMEHHOHN IJIaBKU, BXOJUT B COCTaB aBTOMAaTH3WPOBAaHHOW MH(OPMAIMOHHOHN CH-
CTEMBbI aHaJIKU3a U MPOTHO3UPOBAHMS TPOU3BOJCTBEHHBIX cuTyauuit nomenHoro nexa OAO «MMK» u npenna-
3HAYEH JIsI HHKEHEPHO-TEXHOIOTHYECKOT0 MIepCoHaIa.

B ocHoBe mporpammHOii peanuzanuu sexuT TexHomorus .NET, 4ro maer AOMOTHUTEIHHYIO CBOOOMY
pu BeIOOpE TIaT(OpMEI, a TakKe sA3bIKa MporpaMMupoBaHus. [IporpaMMHBIH MPOAYKT HamucaH Ha si3bike C#
C MCIOJIB30BaHUEM cpenbl pa3padborku Microsoft Visual Studio 2012 [17].

4. OnucaHue MPOrpaMMHOr0 MPOAYKTA

[IporpaMMHBIH POLYKT MPOM3BOIUT cienyromme neiictBus. CHadana mporpaMma 3arpyxaer u3 0asbl
JaHHBIX 3HAUCHHS NapaMeTPOB, UCIONb3YEMbIX B pacyére, B YACTHOCTH TEMIIEpPAaTypy T'a30B 110 Ta300TBOAAM
Meyy, TeMIepaTypy nepuQepuilHbIX Ta30B, MapaMeTphl AyThs, MapaMeTphl KOJOIIHUKOBOIO Ta3a U Iepenaabl
JaBJICHUS, paclpeieicHUue TeMIeparyp MO AWaMETPy KOJOIIHMKA, COCTaB XHUIKUX IMPOAYKTOB JTOMEHHON
iaBku. Jlanee ucmonp3yercs co3laHHas MaTeMaThdeckas OMOIMOTEeKa, ¢ MOMOIIBI0 KOTOPOW TepecunuThIBa-
I0TCSI ¥ aHAJIM3UPYIOTCS 3HAYCHU S TPU3HAKOB U BECOBBIX (DYHKLMIA.

st ynoOcTBa HCNONB30BAaHMS paccMaTpUBaeMble MPU3HAKK 00bEJUHEHBI B CIETYIOUINE TPYIIIBL:

— MPU3HAKY, XapaKTepHu3yIollre TyTheBble TapaMeTphl;

— KOJIOUTHUKOBBIH Ta3;

— XHJIKUE IPOAYKTHI IJIaBKH;

— PEeXHUM 3arpy3KH MaTepHaoB.

[IporpaMma npou3BOIUT PacyET BECOBBIX (DYHKIMIA AJIsl pacro3HaBaHUs BEPOSITHOCTH:

— HOPMaJILHOTO PeXXHMa PabOoTHl JOMEHHOM 1meyn;

— HapyILIEeHUs! YCTOMYMBOCTH Ta30BOr0 MOTOKA (HalM4uue Mepu(epruilHOr0 Wik LEHTPAILHOTO Ta30BOI0
MOTOKA);

— HapyIlIeHUe TEIUIOBOTO PEKUMa TOMEHHOW TUTaBKH (TOPSYME MM XOJIOTHBIN XO1);

— HapyIlIeHHWEe POBHOT'O CXOZa IIWXTHl B IOMEHHOW Te4H (Tyrol XoJ, BepXHEE WM HIDKHEE MOJIBUCAHHE
LIUXTHI).

Pe3ynbTar BBIUMCICHNS BECOBBIX (DYHKIHH, CBUACTEIBCTBYIOIINI O BEPOITHOCTH HAJHYHUS WIH OTCYT-
CTBHS COOTBETCTBYIOIIMX OTKJIOHEHWH B XOJI€ JOMEHHOH IUIaBKH, MPEJOCTABIISAETCS MOJIB30BATENIO0 B YUCIICH-
HOM M rpa)uvuecKkoM BHUJE.

B kauecTBe mpumepa Ha puc. 3 IPEACTaBIIEHO TJIaBHOE OKHO IPOrPaMMBbl, B KOTOPOM OTPa)KEHO COCTOS-
Hue paboThl JOMeHHOW neuu. [Ipu aHanu3e y4MTHIBAaIOTCS] TPHU THIIA HAPYIICHWH: HapYIIEHHUS TEIJIOBOTO pe-
XKHUMa, HapyLIEHHs Ta30BOT0 X0Ja U HapyLIEHUs PeKUMa cX0Ja MHUXTHL. [ Ka)X10ro U3 OTKJIOHEHHUH yKa3aHO
€ro COCTOSIHHE, a TaKKe €CTh BO3MOKHOCTh MPEAOCTaBICHUS MOAPOOHONH MH(pOpPMaLuH 10 OTKIOHeHHIo. Ha
¢dopme, n300pakeHHOW Ha puC. 3, B BUE TPaHKOB MMOKa3aHa HH(popMaIKs O mapaMeTpax, BIUAIOUINX Ha Be-
POSITHOCTD BO3HHKHOBEHHUS ONIPEACICHHOTO OTKIOHCHHS.
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3akjIoueHne

PaBpa60TaHHBII>’I HpOFpaMMHBIfI MPOAYKT IMO3BOJISCT MOJB30BATCIIIO OIICPATUBHO BBIABJIATH HAJIMYIUC OT-

KJIOHEHHS OT HOPMAJILHOTO XO0/1a TUIaBKH M OMPENeNsATh ero TUM M0 (GaKTHUECKUM JaHHBIM paboTaroiel neuu,
MPEAOCTABISIET EMYy BO3MOKHOCTh B JI000H MOMEHT MPOCMOTPETh rpaduyecKyio HHGOPMALHIO MO KaXIOMY
U3 TapaMeTpoB, UCIONb3YEMBIX IIPH pacueTe OTKIoHeHuH. Mcrnonp3oBanne nHPOPMaLMOHHO-IOTHUECKON CH-
CTEMBI IOMOTaeT PON3BOICTBEHHOMY IIEPCOHANY OCYIIECTBIISATh JUATHOCTUKY XO/a MEYN B pEKUME PeaIbHO-

r'o BpCMCHHU, a TaKXKC pCUIaTh OINICPATHBHBIC 3a/1a4M YIIPABJICHUA TEXHOJIOTHCH Z[OMCHHOP’I IIJTaBKH.
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Considered the task of creating software to diagnose deviations from normal mode to blast smelting is solved on the basis of a study
the practical experience of melting specialists from Magnitogorsk Iron and Steel Works. Usually approach to solve such problems is
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to create expert systems on the basis of various signs giving advice on keeping the melting. However, since the blast smelting process
has enormous complexity, many issues are still unresolved. Among them the task of diagnosis progress of blast furnace to identify devi-
ations from the normal mode with an aim to timely take measures to eliminate the causes of disorders of the furnace smelting process.
To accomplish this, a mathematical model was created, which was presented in earlier works. Concerning this article, here is a descrip-
tion of the process of creating software based on above-mentioned mathematical model.

The developed software analyzes the operation of the furnace by parameters such as the temperature of the peripheral gas, flue gas
temperature, blast furnace gas and the pressure drops and the temperature distribution on the furnace top diameter and composition of
blast furnace products. Based on these parameters, the calculation is performed, which resulted in a conclusion about the state of the
furnace in case of deviation - about possible reason for disturbances of melting process.

Software development is performed on already well-established methodology. In this case, the first step is functional modeling. Re-
lying on the principle of decomposition, it allows you to split the task into manageable lots of smaller tasks and to begin addressing
them. Developed functional model contains 90 blocks on 3 levels of decomposition.

The next step is to describe the architecture of the software under development. According to this description, the software consists
of two blocks: data processing unit, using the module for communicate with the database, gets preprocessed data set, then calculates it
using the above-mentioned mathematical model. The result is displayed in the unit that present information, which is able to present
these results in various forms.

During creating a software, modern development tools are used. Software implementation based on .NET technology. The applica-
tion was developed using C# language in the development environment Microsoft Visual Studio 2012.

The resulting software allows quickly identify deviations from normal (including disturbances of the thermal conditions, disturb-
ances of the gas stream and disturbance of charge descent), and identify the probability of their occurrence, as well as able to indicate
possible ways to restoring the required operating mode of the blast furnace.
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