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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.

The adequacy of the mathematical model of formation of microfibrillar structures is
checked by checking the corresponding linear hypotheses. The model turned out to be
adequate, which gives grounds for its use in further research, in particular - for predicting
the behavior of the system, as well as for optimizing its parameters. In addition, the created
software can be applied to a wider class of tasks.

Beryn

CBiTOBUH JOCBIJ] CBiAYWTH, IO pAIliOHAJHHHM pPIIICHHAM MPOOIeMHU
CTBOPCHHS HOBHUX MarepiajiB i3 YHIKQIGHUMH XapaKTCPHCTHKAMU €
3MINTyBaHHS MMOJTIMEPIB.

YTBOpeHHsT MIKpOQiOPIIAPHUX CTPYKTYp PEali3yeThCsl Y BiIMOBITHHX
yMOBax Ipu Teuil po3miaBiB cymimieil nosimepiB. Pesynbratn aBTOpiB 3
JOCII/KEHHS. [[bOr0 IIPOLIECY BIMHOCATBCS JO MHTaHb MaTeMaTHYHOTO
MOJICTIOBAHHS ~ TOBSHIHKM  KUIBKICHHX  XapaKTePUCTUK  CHEIU(ITHOrO
BOJIOKHOYTBOPEHHS, IO Haga€ MOXJIMBICTh ONKCYBAaTH BXKE ICHYHOYI
3aKOHOMIPHOCTI, a TaK0 MPOTHO3YBATH MOBEIHKY MpoIlecy Ha iHImuX (I1e He
JOCII/DKEHHX) CyMiMIaxX MoJiMepiB. 3ayBakUMO, IO MPaKTHYHE BUKOPHUCTAHHS
MaTeMaTHYHOT MOJIEITi MOYKIIMBE JIMIIIE TiCTsI IEPEBIPKH il aICKBATHOCTI
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IMocranoBKa 3aB/1aHHsA

O0’ekTOM JOCHTiKEHHsSI ¢ 0araTOKOMITOHEHTHa CyMilleBa CHCTeMa, sKa
CKJIQIAEThCA 13 JABOX IOJIIMEPIB (BOJIOKHOYTBOPIOIOYMH Ta MAaTpUYHMI) Ta
nobaBku (o6aBok). CymapHUN BMICT KOMIIOHEHTIB CyMillli IOPIBHIOE OJUHUIII.
KoHTposb SKOCTI OTPUMAaHOTO IOJIMEPHOTO KOMIIO3WTY BiJOYBacThCs 3a
BUX1JHUMU [TOKA3HUKAMH SIKOCTI.

3a/jaya MaTeMaTUYHOTO MOEIIOBaHHS B JaHi pPoOOOTi mossArae y
BCTAHOBIICHHI 3aJI©KHOCTI MK OJTHIEIO TPYIIOI0 3MIHHUX (HE3aJIeKHHUX 3MiHHUX,
(baxTOpiB) Ta IHIIOIO rPYIOI0 3MIHHUX (3AJIEKHUX 3MIHHUX, (YHKLIH BIATYKY).
OrmiHroeMo mapaMeTpu obOpaHoi Mojerni, mepeBipseMo Ii aneKBaTHICTb 1, ¥
BUITQAKY ITO3UTHBHOTO BUPILIEHHS OCTAHHBOTO MMUTAHHSA, POOMMO BHCHOBOK IIPO
MOXKJIMBICTD 3aCTOCYBaHHs OOYIOBaHOT MOJIENi 10 TUX MHTaHb, VIS SIKUX BOHA
i 6yma moOynoBaHa.

OcHoBHa yacTHHA

BinnoBigHO 1O METOJWMKH IUIAHYBaHHS CKCICPUMEHTY 13 CyMIilIaMu
BUKOPHCTOBYEMO  CHMIUIEKCHO-TpaTKOBMH IiaH. OctaHHIA — 3a0e3mneuye
PIBHOMIpHHUI PO3KU €KCIIEPUMEHTATLHUX TOYOK Ha 00JIaCTi, IO SABJSE COOOIO
CHMIUIEKC BIANOBIHOI pO3MIpHOCTI (A1 TPUKOMIIOHEHTHOI CyMmimn e
MpaBWIBHUA TPUKYTHUK Ha TwutommHi). s moOynoBm Moxem oOHpaeMo
HETIOBHUH KyOiYHHMH ITOJIIHOM, OCKUIBKH JaHi JITepaTypH CBiA4aTh, MO TaKi
(GyHKLIT TOCUTH SIKICHO ONMCYIOTH MOBENIHKY TPHUKOMIIOHEHTHHX CyMIIIEBHX
cucreM. OCKITBKM Ha BMICT KOMIIOHEHTIB CyMilli yMOBaMH 3afadi
HaKJIaIal0ThCS TIEBHI 0OMEXEHHS, Ha TIOBHOMY CHUMILIEKCI TIPOTPAaMHAM YHHOM
BUAUISEMO Ti00JIACTh, IO BIAIOBia€e MM OOMEKEHHSM, a MOTIM BCepelnHi
BHJIEHOT mimobaacti odupaeMo 00JIaCTh, «MOMIOHY» BHXITHOMY CHMILICKCY,
TOOTO TPUKYTHHK (Xoua 1 He OOOB’S3KOBO TpaBWIbHHI). BimmoBimHO m0
CHMIUICKCHO-TPATKOBOTO  MiAXOAY Uil HENMOBHOI KyOiuHOT Mopjemi, s
noOyI0BaHOTO TPaHC(OPMOBAHOTO CHMILIEKCY MaeMO CIM TOYOK IUIaHY
ekcriepuMeHTy.  Jlnst  3a0e3ledeHHs  MOXIIMBOCTI B MOJAJIBLIOMY
BUKOPHCTOBYBATH METOM PETPECIHHOrO aHalli3y MOJIEN, 30KpeMa — IepeBipKu
il aJIleKBaTHOCTI, TOJTAEMO JIO TUIAHY 1€ OJTHY TOUKY.

BuxopucToByeMO MeTON MEepeBipKH aJeKBATHOCTI JiHIHHOI MOJENi, mo
NOJISATaE B TOPIBHSHHI OLIHOK JHCHepciii MOXMOOK, IO OJep)KaHi, 3 OJHOTO
00Ky, 3 3aCTOCYBaHHAM JaHOI MOJEN, a 3 IHIIOro — He3aJeKHUM nuiixoMm. Lle
€ CKBIBJICHTHHM TIEPeBIpIli JCsIKoi JHIAHOI TiMOTe3W 3a JOIOMOTOI0
obuwncieHHs 1 aHanizy BianmosigHoro F-BigHomenns dimepa.

Hexaii x;, xj,..., X, — PpI3HI TOYKH CIIOCTEPEKEHb (BEKTOPH-PSAKH),
MPUIOMY X0U B OJHIHN 3 HUX KUTBKICTB CHOCTCpe)KeHL 6im>me HiX 1. 3a3HaueHa

2
F-craTtucruka Mae BUTJIA F = i Ac Z}’l y v,
S; m—
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-3 Vi, oo Yin ,i=1,...., m — 3HaYEHHs BUXiTHOi 3MiHHOI,

i=l j=1
IO CIIOCTEPITAKCH B TOUIl X = X'; 7, - KUTBKICTh JOCTI/IB i-if Toumi. SKmio m >
2
p, TO BIJIHOIICHHS BUIIISAAY -L 51 (BapiaHT 3 CyKyNmHOCTi F- BiJHOIIEHb) Mae
53
posmonin @imepa F(m — p, n — m) [4]. 3rigHO 3 3araIFHUMH TTOJIOKCHHAMH [4]

rinoTe3a Mmpo aIeKBaTHICTh MOJENi § He MPUHMAETHCS IPH PiBHI 3HAYYIIOCTI

SKIIO BKAa3aHE BiTHOMICHHS TMEPEBUIIYE KBAaHTWIb PIBHI | — ¢ BKa3aHOro
posmozmimy. 3a3HaueHi il  peawi3yloTbCsS  pPO3pOOJICHHMM  TIPOTPaMHHAM
3a0e3MeUCHHSM.

3naxomumo F-BigHomenHns mis moxaemnmi. Jlist BCiX BHUXiIHUX 3MiHHHX
MOJeNli 3a JOMOMOTOI0 CTBOPEHOTO TIPOTPAMHOTO MHOAATKy  OTPUMYEMO
3HAYCHHS, 10 HaBEICHO Ha puc. 1.

31/52 51/32 S1/52
427233 6.01442 412030

a) 0) B)
Pucynok. 1- BinHorieHHs Si , OTPHMAaHe B MPOrpaMHOMY A0JATKY [uisi y; (a), y2 (0) Ta y3 (B)

Jani npuiiMaeMo pillleHHs 3 IPUBOJY TiMOTE3M NP0 aAeKBAaTHICTH HAIIO]
MaTeMaTH4HOl Mojerni. Y maHoMmy BUmajky maemo: aiast o = 0.01 F(m — p, n —
m)y = F8 — 7, 24 — 8) = F(1, 16)=8.531. bauumo, mo mis BCiX ) 3

2

. . . S
TECTOBOIMOJIETII PO3paxOBaHE BiIIHOIICHHS S—lz MeHIIe 3a 3Ha4eHHs F(m — p, n
2

— m). OTxe, rinoTe3a Mpo aJIeKBaTHICTh MOAECII MOXKe OyTH PUIHSTA.

BucHoBku

3niificCHEHO NepeBipKy a/eKBaTHOCTI MaTeMaTHYHOI MOJEJ YTBOPEHHS
MIKpOGiOPHISIPHIX CTPYKTYp NUIIXOM TEPEBIPKH BIAMOBITHUX JTIHIHHUX
rimore3. Mognenb BUSABWIACH aJEKBAaTHOIO, IO A€ MIACTaBH Ot 1l
BUKOPUCTaHHS y MOJAJBLIMX JOCIHIDKEHHSIX, 30KpeMa — JUIs HNPOrHO3YBaHH:
MOBEMIHKA CHCTEMH, a TaKOX JUIa onTuMizarii i mapamerpiB. Kpim Toro,
CTBOpPEHE IIpOoTrpaMHe 3a0e3MEeYCHHS MOKe OYTH 3acTOCOBaHE 1O OiIbII
HIMPOKOTO KJIacy 3aad.

Knwouoei cnosa: mporpaMHe 3a0C3IEUCHHS, MaTeMaTHYHA MOJICIb,
aJIeKBaTHICTb.
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A SOFTWARE DEVELOPMENT
TO INVESTIGATE THE INFLUENCE OF TECHNOLOGICAL
PARAMETERS ON THE FORMATION OF MICROFIBRIBRAL STRUCTURES

An important task for science today is to conduct theoretical and experimental
research that opens up fundamentally new ways to obtain materials with specified properties
and the creation and introduction into industry of new waste-free environmentally friendly
low-energy technologies.

The aim is to study the mechanisms of processes and phenomena observed in the
processing of melts of polymer mixtures is important and relevant and is subject to further
study. Investigation of the influence of technological parameters on the formation of
microfibrillar structures.

Thus, software has been developed that optimizes the composition of the three-
component polymer mixture, which makes it possible to implement formation of microfibrillar
structures in the best way.

Beryn

BaxnuBuMm 3aBmaHHAM IS HayKn Ha CBOFO}IHi € TPOBCACHHIA
TCOPECTUIHUX Ta  CKCICPHUMCHTAJIbHUX ﬂOCJ’[iﬂ)KeHI), 1o BiﬂKpI/IBaIOTL
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