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XapKiBChbKUM HaIllOHATBHUN eKoHOMIYHUH yHiBepcuteT iM. C. Ky3Hers
M. XapkiB, Ykpaina, dmytro.dymertsov@hneu.net

AHoTanis. Y poOOTi pO3MIAHYTO 3acTOCYBaHHS LU(POBUX TEXHOJOTIH Ta KOMIT IOTEPHOTO
MOJICJIFOBAHHS JUTS JIOCII/DKEHHS Ta30JUHAMIYHHUX IPOIECIB y TEXHIYHUX cHcTeMax. Po3pobieHo
y3arajlbHEHy OJHOBHMIPHY MaTE€MAaTU4YHY MOJEIb Ta30JMHAMIKM Ha OCHOBI CHCTEMH
nuQepeHIiaTbHUX PIBHSIHD, JUIS YUCEIBHOTO PO3B’S3aHHS SKOI BUKOPHUCTAHO METOJ KiHIEBHX
pizHub. Mojens peanri3oBaHO y BHIVIAAI MPOTPaMHOTO KOMIUIEKCY B cepenoBuili Lazarus Free
Pascal, 1o 3a6e3neqy€ IHTErpaIilo eTamiB MOJICIIOBAHHS: BBEACHHS IMOYATKOBUX I1apaMETPIB,
BUKOHAHHS PO3PaxyHKiB, Bi3yali3allito Ta aHaji3 pe3ynbraTiB. [IpoBeneHo nepeBipKy aeKBaTHOCTI
MOJIeJII IUISIXOM  TIOPIBHSIHHS ~ PE3yJIbTaTiB pOSpElXYHKlB i3 KOPIOPATUBHUM IPOrPAMHUM
KomruiekcoM. OTpuMaHi pe3yabTaTh MOKa3aly He3HAYHI BIIXHICHHS mapameTpiB (10 6—7 %), mo
MIATBEPIKYE IOCTATHIO TOYHICTH Mojeni. Po3poOrnenuii mporpamMHHil KOMIUIEKC MOXe OyTH
e(EeKTUBHUM 1HCTPYMEHTOM JUIS 1HKEHEPHHUX PO3PaxyHKiB, HAYKOBHX JOCIHIHKEHb Ta HABUYAIBHOTO
MPOLIECY Y raixy3i ra30AMHAMIKH.

KuarouoBi cioBa: razoamHamika, MaTeMaTHYHE MOJICITIOBAHHS, YHCEIbHI METOIU, KOMIT IOTEPHE
MO/ICJIFOBAHHS, IPOTPAMHUI KOMIUIEKC, IIPOTPaMyBaHHS

CyuyacHuil pO3BUTOK €HEPreTUKH, MAIIMHOOYIYBaHHS, XOJOIWIbHUX Ta
KpPIOTeHHUX CHCTEM, a TaKOXX aBlallliHOl Ta PaKETHOI TEXHIKHM MOTpPeOy€e TOYHOTO
aHaii3y Ta30AMHAMIYHMX TPOIECIB 1 MIMPOKOTO 3aCTOCYBaHHA IU(GPOBUX
TeXHOJOri. PyX ra3oBUX NOTOKIB y TEXHIYHHX CHUCTEMaxX XapaKTepU3yeTbCs
CKJIQJHOI0 HENIHIMHOIO TOBEJIHKOI: CTUCKAHHSM 1 pO3LIMPEHHSM  rasy,
TypOYJICHTHICTIO, HECTAlllOHAapHUMU 3MIHAMH THUCKY Ta TEMIIEpaTypH, a TaKOX
B32EMO/IIEI0 3 TIOBEPXHSIMHU.

ExcriepuMeHTanbHl JOCHIJIKEHHST TaKUX TMPOIECIB € TPYJOMICTKUMHU Ta
pecypco 3aTpaTHUMH, TOMY aKTyaJlbHUM CTa€ 3aCTOCYBaHHS KOMIT FOTEPHOTO
MOJICJIIOBAHHS, YUCEIbHUX QJITOPUTMIB 1 MPOTPAMHUX KOMIUIEKCIB. BukopucTanHs
MOB MporpamMyBaHHs ISl peaii3allii BJIaCHUX MoOJeel J03BoJig€ €(PEeKTUBHO
MPOTHO3YBAaTH TMOBEAIHKY Ta30BUX MOTOKIB, ONTHMI3yBaTH NapamMeTpu CUCTEM 1
IHTErpyBaTy Pe3yJIbTaTH MOJEIIOBAHHS Y Cy4acHI HU(POBI 1HKEHEPH] TEXHOJIOTI].

Y mpencraBieHOMY JIOCHIDKEHHI CKJIQJIEHO Yy3arajibHEHY OJHOBUMIPHY
MaTeMaTUyHy MOJENb  Ta30JUHAMIYHMX TPOIECIB HAa  OCHOBI  CHCTEMH
nudepeHIliaIbHUX PIBHSHb Ta30BOi JIWHAMIKM 3 TpPAaHUYHUMHU ymoBamu. Jlis
BHU3HAUEHHS MapaMeTpiB Ta30BOr0 MOTOKY B €MHOCTI 3aCTOCOBAHO METOJ| KIHIIEBHX
pi3HHIb. {15 YHUKHEHHS 4YHMCENbHUX HECTIMKOCTEH MpU pPO3paxyHKaX BPaxOBaHO
3aJady JIOBUIBHOTO pO3pPHBY MDK By3JlIaMu oOuMchioBainbHOI ciTku. [lepen
MIPOBE/ICHHSIM OCHOBHHMX YHCEJIbHHX EKCIIEPUMEHTIB MOJIeJh Oyia mepeBipeHa Ha
aJIeKBATHICTh MOPIBHIOIOYM OTPUMAaHI JIaHl 3 ICHYIOUMMH pesynbTatamu. [lepeBipka
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Cekuis 6. Lludposi TexHoJ10Tii Yy MalIMHOOYIyBaHHI

MOJIeJIl Ha ICHYIOUMX pe3ysbTaTax IOKa3ajda MOXMOKy He Ouibine Hik 5 % abo
TeMmnepaTypHui nepenana 6au3bko 20 K [1].

Mopens peanizoBana y cepenoBuil Lazarus Free Pascal [2] sik mporpamamii
KOMIUIEKC JJIi YHCENbHOIO MOJENIOBaHHS ra3oJMHaMI4yHUX mporeciB. [Iporpama
3a0e3mnedye IMOBHY IHTETpAIlil0 €TamiB KOMIT IOTEPHOTO JOCIHIKEHHS: BBEICHHS
MOYAaTKOBUX TMapaMeTpiB, BUKOHAHHS PO3paxyHKIB, Bi3yasi3allil0o pe3yJbTaTiB, iX
aHai3 Ta 30epeXeHHs IS MOAANbIIOr0 BUKOPUCTaHHA. Buxopuctanus uudpoBux
METO/IIB 00pOOKHM JaHuX 3abe3neuye aBTOMATH30BaHY ONTHUMI3AIlI0 PO3PAXyHKOBOI
CITKM Ta HAOYHE BIJOOpa)KEHHS 3MIHM OCHOBHMX IapaMeTpiB ra3oBOTO IMOTOKY —
TUCKY, TEMIEPaTypHu Ta MIBUAKOCTI — Y PI3HUX JAUISHKAaX TOCHIHKyBaHoi obmacTi. Lle
JI03BOJISIE  MIABUINUTH €()EKTHBHICTh aHaNli3y Tra30JWHAMIYHUX TMPOLECIB Ta
CIPOCTHUTH IHTEPIIPETALIIIO PE3YIbTATIB MOJCIIIOBAHHS.
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Puc. 1. Intepdeiic po3po6sIeHOTO IPOTrpaMHOTO KOMIUIEKCY

CtBOpeHuil mporpaMHuil KOMILIEKC PO3paXyHKY ra30JMHAMIYHUX TapaMeTpiB
Mae 3po3yminuii rpadiunmii iHTepdeic, Mo A03BOJIIE KOPUCTYBady IIBHUJIKO
OpieHTyBaTuCs y pobouiil obsacti. Ha ronoBHOMY €KpaHi po3TalloBaHl MaHelnl s
BBEJICHHS TOYATKOBUX 1 TPaHUYHUX [apaMeTpiB Ta30JMHAMIYHOTO TMPOIIECY:
reOMEeTpis KaHajly, BJIACTHBOCTI Ta3y, MOYaTKOBI YMOBHM THCKY Ta TEMIIEPATYpH.
Pe3ynbTaT po3paxyHKIB BiIOOpa)KalOThCsl Y BUIVISAL IHTEPAKTUBHUX TIpadikiB Ta
TaOJauIlb, 110 JIO3BOJISIE aHAI3yBaTH JWHAMIKY TMpOlLeCY B peajbHOMY dacl.
KopuctyBau  Moke  Jerko  3MiHIOBaTH  MapaMeTpd Ta  MOBTOPIOBATH
MOJIETIIOBAHHS,CIIOCTEPITaloyuu 3a 3MIHOIO TOKa3HUKIB Y Bi3yalbHOMY (OpMaTi.

[IporpamHuii KOMIUIEKC CKJIQJA€ThCS 3 KITBKOX OCHOBHUX MOIYJiB. Moayib
BBEJICHHS MapaMeTpiB — 3a0e3lneuye THYYKHH Ta 3py4yHMl croci0 3aJaHHA
MOYATKOBUX YMOB 1 (DI3MYHHMX XapaKTEPUCTHK Tra3y (mapameTpu raszy, TeOMeTpis
KaHajly, MOYaTKOBI YMOBH, T'paHU4HI YMOBH). PO3paxyHKOBHI MOIyJb — peajizye
OJTHOMIpHI MaTeMaTW4YHI MOJENl Ta30/IMHAMIKH, OOUYMCIIOIYM THCK, TEMIIEpaTypy,
MIBUIKICTh Ta HIUIBHICTH Ta3y IO BCIM JOBXKUHI KaHaly. Moaynb Bi3yami3aiiii —
Oynye rpadiku Ta TaOIUIl PE3yibTaTiB, TO3BOJISE MOPIBHIOBATH PIi3HI CLEHApIi 1
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NPOBOAMTU aHaAMI3 YyTJIMBOCTI. Moaynb 30epekeHHS Ta eKCHOpTY MJaHuX —
3abe3neuye 30€peKEHHS PE3yJNbTaTiB I IMOJAJBIIOTO0 BUKOPUCTAHHS Ta
JTOKYMEHTYBAHHS JIOCIiI’KCHb.

3aBISKM Takiil CTPyKTypl Mporpama MO€IHYE 3pPY4YHICTb KOPUCTYBaHHS,
MIBUJKICTh PO3PAxXyHKIB 1 MOJIMBICTB ajamnTalii 7o pi3HUX 3aaad, Mo poOuTh ii
e(eKTUBHUM IHCTPYMEHTOM IS IOCIII/DKEHB 1 HABYAHHS y Tary3i Ta30AMHAMIKH.
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Puc. 2 Po3paxyHkoBa cxema éMHOCTI y Puc.3 IopiBHSIHHS pe3yJIbTATIB
KOPIOPATUBHOMY MPOrPAMHOMY KOMILJIEKCI PO3paXyHKY

Byno npoBeaeHo pociikeHHs 301KHOCTI po3po0IeHOT MaTeMaTUYHOI MOJIe1
3 pe3yiabTaTaMH, OTPUMAHMMH B CEPEJOBHUIIN KOPHOPATHUBHOIO MPOTPaAMHOTO
komrmuiekcy FlowVision (muB. puc. 2). AHami3 1OKa3aB HE3HA4H1 BIIXUJICHHS
pe3ynbTariB: Mo THUCKY — 6,7 %, mo Ttemmepatypi — 6,9 % (muB. puc. 3), mo
HIATBEPKYE TOCTAaTHIO TOUHICTh CTBOPEHOI MOJEI Ta pOo3pOOJIEHOTO MPOrpaMHOIO
KOMILJIEKCY ISl MOJANBIINUX AOCTIPKeHb ra30JMHaMIuYHUX mporieciB [3].

PesynbraT MOJENIOBAaHHS MIATBEPKYIOTh €(OEKTUBHICTh OJHOBUMIPHUX
MoIeNiel SIK 1HCTPYMEHTY JUIsl 1H)XKEHEPHHMX pPO3PaxyHKIB, HAaBYAHHS Ta HAYKOBHUX
JOCIIKEHb, 3a0e3Meuyloyn  IIBUJKWM, HAOYHUM Ta JOCTOBIpHUW  aHami3
ra3oJIMHaAMIYHUX TPOLECIB, a TAKOXX OOIPYHTOBAHE NPUHHATTS pILIEHb 100
KOHCTPYKTUBHUX 1 TEXHOJIOTIYHMX TNapameTpiB CHUCTEM. Y NEPCHEKTHUBI PO3BUTOK
MpOrpaMHUX 3aco0iB TaKOro THUIy MOXE OyTH pO3IIMPEHHl Ha OararoBUMIpHI
MOJIeN U OUTBIN JETAIBHOTO JOCIIIKEHHS CKJIAIHUX NOTOKOBUX SIBUIIL.
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