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RESEARCH AND DEVELOPMENT OF SOFTWARE FOR CHECKING ADEQUACY OF THE
MATHEMATICAL MODEL OF FIBERFORMATION

Purpose and tasks. The purpose of the work is to create software for checking the
adequacy of regression mathematical models for the study of three-component polymer
mixtures for the implementation of the process of specific fiber formation

The task is to study the adequacy of the model by the method of checking the proper
linear hypothesis. Software development in C ++ language in the Borland Builder
environment.

Object and subject of research. Object of research - specific fiber formation. It is
realized under appropriate conditions under the flow of molten polymer mixtures. It is based
on micro-regional processes - such as the deformation of the droplets of the disperse phase
component and the combining of liquid jets in the direction of flow.

Subject of research - the process of automated verification of the adequacy of the
model.

Beryn
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B cywacHOMy OKHTTI BaXJIUBY pONb BiAirpaoTs momiMepn. CrTymiHb
BUKOPHUCTAHHS  IIMX BHCOKOMOJICKYJSIDHHX CIIONYK € OJHHM 3 BaKIMBHX
KpPUTEPIiB OI[IHKH PiBHS HAayKOBO-TEXHIYHOIO Mporpecy B KkpaiHi. CBiToBHIi
JIOCBiJl CBiMYMTH, MIO paliOHAIBHUM PIMICHHSM IIPOOJIEMH CTBOPEHHS HOBHX
MaTepiajiB i3 YHIKAIbHUMH XapaKTePUCTUKAMU € 3MIIyBaHHS MTOJIIMEPIB.

CrenugiyHe BOJOKHOYTBOPEHHS PEAi3y€eThCsl y BIJIOBIIIHUX YMOBaXxX
IpH Tedii PO3IIaBiB CyMimIeil moiMepiB. Y TBOPEHHS MiKPOBOJOKOH 3 OJHOTO
HnoJiMepy B MATpHUI IHIIOrO Ma€ Ha3By cHEUU(]IYHE BOJOKHO YTBOPCHHS.
Pesysnbrat aBTOpIB 3 JIOCHIDKEHHS IIOTO IPOLIECY BIJHOCATHCS 1O THUTaHb
MaTeMaTHYHOTO  MOJIENIOBAaHHS  TMOBEMIHKM  KUIBKICHHUX  XapaKTePUCTHK
crnerdiYHOro BOJIOKHOYTBOPEHHS, IO HAJA€ MOXIMBICTH OIHCYBaTH BXKE
ICHYFOU1 3aKOHOMIPHOCTI, a TAKOX MPOTHO3YBATH MOBEIIHKY MPOLIECY HA 1HIITNX
(me He MOCHIKEHMX) CyMilIaXx MOJiMepiB. 3ayBaKHMMO, IO TIPAKTHIHE
BUKOPUCTAHHS MaTeMaTHYHOI MOJENl MOJMIIMBE JIHIIE ICs TepeBipku il
a7IeKBAaTHOCTI.

IlocTanoBka 3aBIaHHA

JlocmikyeMo TPUKOMIIOHEHTHY CYMIIIIEBY CHCTEMY, SIKa CKJIQNA€ThCs 13
JIBOX ToJIiMepiB (BOJIOKHOYTBOprotoumid — nostinponiiex (IT11) Ta maTpuynnii —
coinomawming (CITA)) Ta npobGaBku-kommatudiiizaropa (MOMiETHICUIOKCAH
(TTEC-5)). BmicTu KOMIIOHEHTIB cyMilni (B 10JsX oauHUII): x, — Bmict [IIT; x,
— Bmict CITA; x, — Bwmict IIEC-5 (x +x,+x,=1). KoHTponp sxocTi

OTPUMAHOTO  IIONIMEPHOTO KOMIIO3UTY BiIOyBaeTbCcs 3a  HACTYIHHMH
MOKAa3HUKaMU: y, — CepedHild IiaMeTp MIKpOBOJOKOH (MKM); y, — MacoBa
yacTka Oe3nepepBHUX BOJOKOH (%); y, — MacoBa 4acTKa KOPOTKHUX BOJOKOH
(%).
3agaua MaTeMaTUYHOIO MOJETIOBAHHS B JaHii poOOTI Moidrae y BCTaHOBJICHHI
3aJIeKHOCTI MK OJIHIEIO TPYIOI0 3MIHHUX (HE3aJIe)KHUX 3MIHHUX, (pakTopiB) Ta
IHIIOIO TPYNOIO 3MIHHHX (3aJIeKHUX 3MIHHHX,  (QYHKOI Biaryky). Mmu
OI[IHIOEMO TapaMeTpu oOpaHOi Mojeni, mepeBipseMo ii ajaeKBaTHICTH 1, Y
BUTMAJKY TMO3UTHBHOTO BUPILIIEHHS OCTAHHBOTO MUTAHHS, POOMMO BUCHOBOK ITPO
MOXKJIMBICTh 3aCTOCYBAaHHS ITOOYXOBAHOT MOJEIIi IO THX MHUTaHb, JUIA SKAX BOHA
1 Oysa nmoOymoBaHa.
OcHoOBHa YyacTHHA

Jnst mobymosu mozeni (1) obupaemo HemOBHUI KyOiYHUH MOIHOM, OCKIIBKH
JaHi JiTepaTypw CBiguaTh, IO Taki (YHKIIl JOCHUTH SKICHO OIHUCYIOTh
MOBE/IIHKY TPUKOMIIOHEHTHHX cyMimeBux cucreMm [1, 2]. BiamoigHo 10
METOAWKH IUIAaHYBaHHS EKCICPHMEHTY i3 CyMilIamMu BHUKOPHCTOBYEMO
CUMIUICKCHO-TPaTKOBUH 11aH [1, 2]. OcTaHHil 3a0e3medye piBHOMIPHHUH PO3KH
€KCIIEPUMEHTAIIBHUX TOYOK Ha 00JIaCTi, 10 SBJIsIE COOO0 CUMILICKC BiAMOBIAHOT
PO3MIpHOCTI (/I TPUKOMIOHEHTHOI CyMiIIi Iie¢ MPaBHIBHUH TPUKYTHHK Ha
wromuHi). OCKUIBKM Ha BMICT KOMIIOHGHTIB CyMIiIlli yMOBaMH 3ajadi
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HAKJIaJal0ThCs TIeBHI 0OMEXEHHS, Ha TIOBHOMY CHMIUIEKCI MIPOrPAMHUM YHHOM
BHUJIUISIEMO MiZI00JIaCTh, 110 BIJIMOBia€ MM OOMEKEHHSIM, a TIOTIM BCEpEAMHI
BUAiNeHOT migobnacti o0upaeMo 067acTh, «MOAIOHY» BUXITHOMY CHMILIEKCY,
TOOTO TPHUKYTHHK (Xoua i He 0OOB’SI3KOBO MpaBWIbHHWIT). BimmomimHo mo
CHUMIUIEKCHO-TPATKOBOTO TIIXOY JUIs HEMOBHOI KyOiuHoi moxeni [1, 2], aus
moOy/I0BAaHOTO TPaHC(HOPMOBAHOTO CHUMILICKCY MAaeMO CiM TOYOK IUIAHY
ekcrepuMeHTy.  Jns  3a0e3ledyeHHss ~ MOXIJIMBOCTI B TOAAJIBIIOMY
BHUKOPUCTOBYBATH METOJU PErPECIHHOTO aHami3y MOJENi, 30KpeMa — MepeBipKu
11 aJIeKBaTHOCTI, 10JIA€MO JI0 TUIAHY IIE OJIHY TOUKY.

Cepen MeTONiB TepeBipKM aJeKBAaTHOCTI JIHIHHOI MoOJeNi JaHuX JOCHTh
MOLIMPEHUM € METOJ, IO TMOJISATa€E B MOPIBHSIHHI OI[IHOK TUCTIEPCiH MOXHOOK,
0 OJIep>KaHi, 3 OJHOTO OOKY, 3 3aCTOCYBaHHSIM JaHOI MOJIENi, a 3 IHIIOro —
He3aJIeXKHUM IUIIXoM. Lle € eKBiBaICHTHHUM IIepeBipIli AesKol TiHIHHOI rinoTe3n
3a JIOTIOMOT'OF0 OOYHCIICHHS 1 aHaIi3y BiamoBigHoro F-BimHOMeHHs Dimepa.
Hexaii x;, X4, ..., X, — PI3HI TOYKH CIIOCTEPEIKEHb (BEKTOPU-PSIKH), PUIOMY
X04 B OJHIM 3 HHMX KIIBKICTh CHOCTepekeHb Oimbire HiK 1. 3a3nauena F-
CTaTHCTUKA Mae BUTJIST F= St e S = ;i”x (3, -7),
m-=p iz

2

Sz
1

n—m

ZZ(M -3 Vi Vin,» 1= 1,...., m — 3HaYEHHs BUXiIHOI 3MIHHOT,
i=1 j=1

I1I0 CIIOCTEPITaakCh B TOYI X = X'; 1, - KUIBKICTb JOCII/iB i-H TOYIL.

s

2
2

S; =

Skmo m > p, TO BiTHOUICHHS BUIJISILY (BapiaHT 3 cykymHOCTi F-
BiiHOMLIEHB) Mae po3noain dimepa F(m — p, n — m) [4]. 3riiHoO 3 3aralbHUMU
MOJIOKEHHSIMU [4] TiroTe3a mpo aJeKBaTHICTh MOJENI J HE MPUHAMAEThCS TPU
piBHI 3HAYYIIOCTI (7, SKIIO BKa3aHE BiTHOIICHHS IEPEBHINYE KBAHTHIb PiBHA |
— O BKa3aHOTO pO3MOJiTYy. 3a3HadeHi [ii peani3yloThes pPo3poOIICHHM
MIPOTPaMHUM 3a0€3MeUEeHHSIM.

3naxonumo F-BimHOmEHHs i moxeni, moOymoBanoi B [3]. Jlnsa Bcix
BUXIZIHUX 3MIHHHUX Mozeli [3] 3a JAONMOMOrow CTBOPEHOrO MpPOrpamMHOro
Jo1aTKy [5] oTpuMyeMO 3HAUEHHS, 1110 HaBEJECHO Ha puc. 1.
Jami mpuitMaeMo pimieHHS 3 TPHUBOAY TINOTE3M TPO aJeKBATHICTH HAIIOI
MaTeMaTH4YHOI Mojeni. Y JaHomy Bumaaky maemo: misi o = 0.01 F(m — p, n —
m) = F(8 — 7, 24 — 8) = F(1, 16)=8.531. bauumo, mo g BCiX y 3

2

.. . . S,
TECTOBOIMOJIENI PO3paxOBaHE BiJHOLICHHS S—'z MeHIIE 3a 3Ha4eHHs F(m — p, n

2
— m). OTxKe, TinoTe3a npo aJeKBaTHICTh MOJIENI MOXKE OyTH MPHUIHSTA.
BucnoBku
3a J0HOMOrOI0 CIeLiajJbHO CTBOPEHOrO MPOrpaMHOro 3ale3neueHHs
3/IIHCHEHO TEPeBIpKY aJIeKBATHOCTI MaTeMaTHYHOI Mojeni crenudiyHoro
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BOJIOKHOYTBOPEHHS IIUITXOM I€PEBipPKU BIIMOBIAHUX JiHIHHNX TimoTe3. Moaeis
BUSIBUJIACH aJICKBATHOIO, IO JIA€ IiICTAaBU JUIsl 11 BUKOPHCTAHHS y MOAANIBIINX
JIOCII/DKEHHSIX, 30KpeMa — JUISl MPOTHO3YBAaHHS MOBEIIHKHA CHCTEMH, a TaKo¥kK
quts ontuMizamii 1i mapamerpiB. Kpim Toro, cTBopeHe mporpaMHe 3a0e3IedeHHs
MO>Ke OyTH 3aCTOCOBAHE /10 OUIBII MIMPOKOTo KiIacy 3ajad.
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RESEARCH AND DEVELOPMENT OF SOFTWARE FOR CREATION OF
THE MATHEMATICAL MODEL OF FORMATION OF MICROFIBRILLAR STRUCTURES

Purpose and tasks. The purpose of the work is the mathematical modeling and software
development for the investigation of fiber formation processes.
To achieve the goal, the following tasks need to be solved: according to the theory of
experiment planning, develop a plan for a given subject area. According to the results of
experiments, construct mathematical models of the dependence of the optimization criteria on
the input factors of the problem.
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