THdopmamiitHi TeXHOIOTII B HAYIli, BUPOOHUIITBI Ta MiAMPUEMHHUIITBI
KuiBchkuii HalllOHATBHUI YHIBEPCUTET TEXHOJOTIH Ta JU3aliHY

Januii nporpaMHuil NpOLyKT MOXKHA BUKOPUCTOBYBATHU SIK HAa BEIMKUX Ta
CepeHiX MiAPHEMCTBAX 3 BEJIWKOIO KiJBKICTIO MPAIiBHHUKIB, TaK 1 Ha MaJuX
mignpueMcTBax abo HaBiTh POIl. Ockigbkum TpoCTOTa 1 3pPO3YMITICTH
iHTepgeiicy 3abe3nednTh MIBUAKE OCBOEHHS PO3POOJICHOTO NPOrpaMHOro
3a0e3neueHHs Oy/Ib-IKUM KOPHCTYBadeM.

BucHoBku

Po3pobrnenuii  mporpamMHHMIi  TPOAYKT  IOBHHEH  HPUIIBHIIINTH
pO3paxyHOK 3apoOiTHOI IUIaTH Ha PI3HHX 3a 00csAroM pOOITHHKIB
nignpuemcreax ta @OII. [Iporpama 103Bossie BUPIILIUTH TPoOIIEMy PO3paxyHKY
dbonmy 3apobiTHOI IIaTH MPH IOMY POOUTH PO3PAXYHOK MAKCUMAIILHO
MIPOCTHM JIJISI KOPUCTYBAYiB, SIKi HE MalOTh B IITaTi OyXrainTepa, HampUKIa Il IS
@OIliB, siki caMOCTIHHO BUpIIIYIOTH 00MIKOBI 3aja4i. Takoxx mporpama Hagae
MOJKJIMBICTH CIUTaYyBaTH TMOJATKH JepKaBi Ta 3apO0iTHY IUIaTy MpaIliBHUKAM.

Po3pobieHa crcrema Mae IpocTHiA, 3po3yMinuid iHTepdeiic. [Iporpamamii
MPOIYKT MOXKE BHKOPHCTOBYBATHUCH HE TIIBKM OyXraiarepy 3 OaraTopidyHUM
JIOCB1IOM pOOOTH, aje W BUKOHABIIO, KWW IMOWHO CTaB HAa MUIAX KaJPOBOTO
00iKy.

Knrouosi cnosa: nporpamHe 3abesnedeHHs, OOJIK 3apoOITHOI ILIaTH,
3apIuiaTa Ha HiAMPUEMCTBI, aBTOMATH3AIlis OOJIKY.
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RESEARCH AND DEVELOPMENT OF SOFTWARE FOR PROCESSING OF
EXPERIMENTAL DATA OF RHEOLOGICAL PROPERTIES OF POLYMER
MIXTURE MELTS

Processing of melts of polymer blends is one of the most relevant methods of obtaining
synthetic microfibers. Experimental studies in the processing of melts of polymer blends
involve quite complex and exhausting calculations, which in many cases can be significantly
facilitated with the use of computer tools, so the development of software for appropriate
calculations is of great practical interest.

The application of statistical methods of experimental data processing, criteria of
reliability and adequacy of models of studied processes or phenomena, assessment of
accuracy and reliability of experimental results requires knowledge of the basic principles of
probability theory and mathematical statistics, skillful use of programming principles and
techniques.

The purpose of the work is to determine the errors of experiments in the study of the
rheological properties of polymer melts using the methods of mathematical statistics.

The use of information and mathematical methods opens opportunities for important
practical results and further research.

Beryn

IlepepoOka po3IUTaBiB cyMimield MOJIMEpIB SABIAETbCA OJHUM i3
HaWaKTyaJbHIIIMX  METOMIB  OJEp)KaHHS  CHHTETHYHHX  MIKPOBOJIOKOH.
BuxopucTtaHHs po3miaBiB cymimied MoiiMepiB € TPOBITHOI CBITOBOIO
TEHCHITIEI0 B TATy3i XiMii 1 TEXHOJIOTIT TOIMEPIB, IO TaKOXK J1a€ MOXKIUBICTH
HE TUTBKH MMOEJHYBATH BIACTHBOCTI JCKITBKOX IOJIMEPIB B OTHOMY BUPOOI, ane
il 3a0e3neuye OTpUMaHHs YHIKaIbHUX eeKkTiB. YHIKaIbHUM e()eKTOM, € SBUIIE
BOJIOKHOYTBOPEHHS, SIK€ JI03BOJISIE BUPOOHUITBO YIbTPATOHKUX CHHTETHUHHX
BOJIOKOH 3 YHIKaJbHHMH BJIACTHBOCTSIMH. Peaiizamis 11boro MeToay J1ae 3MOry
OTPUMYBAaTH BOJOKHA, $AKI MAalOTh YHIKaJbHI BIIACTUBOCTI, caMe€ TOMY
JOCIIKEHHS IIbOTO SIBUIIA € BaXKIIMBUM.

ExcrniepuMeHTaNbHI JTOCTIMKEHHS TPH TepepoOIll po3ILIaBiB CyMileit
HoNiMepiB IrepefdavyaroTh IPOBEIACHHS NOCHTh CKIaJHUX 1 BUCHAXKIMBHX
o0urcieHp, sKi B 0araTboX BHIAIKaX MOXXYTh OYTH ICTOTHO IIOJIETTICHI 3
BUKOPUCTAHHSAM KOMIT'IOTEPHUX 3aco0iB, TOMYy po3poOKa HpOrpaMHOro
3a0e3MeyeH s BiIIIOBITHUX 00YKCIIEHh Ma€ BETMKUN MPaKTUIHUN iHTepec.

IlocTaHoBKa 3aBJaHHA

3acTocyBaHHS CTaTHCTHYHUX METOJIB OOpPOOKHM EKCIEepUMEHTAIbHUX
JAHUX, KPUTEPIlB IOCTOBIPHOCTI Ta aJEKBATHOCTI MOJENIEH JOCIIKYBaHHX
mporeciB abo SBUII, OIIHKA TOYHOCTI 1 HAJIHHOCTI PE3yNbTATIB CKCICPHUMEHTY
BUMara€e 3HaHHs OCHOBHHUX IIOJOKEHb Teopii WMOBIpHOCTEH 1 MareMaTHYHOI
CTaTUCTHKH, BMIJIOTO BUKOPUCTAHHS IPUHIIMIIB 1 MPUHOMiB IIPOrpaMyBaHHS.

Mera poboTH - 3a JONOMOTOI0 METOMIB MAaTeMaTH4HOI CTATHCTHKH
BU3HAYATH [OXMOKM CKCHEPHMEHTIB TIPH  JIOCHIIKEHHI  PEONIOTIUHMX
BJIACTHBOCTEHN PO3IJIAaBiB MOJTIMEPIB.
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OcHOBHA YacTHHA

[TpoBesieHHST TEOPETHYHUX Ta EKCIEPHUMEHTABHUX JOCITIPKeHb, IO
BiJIKpHBAIOTh TPUHIIMIIOBO HOBI NUITXH OJCP)KaHHS MaTepialiB 3 3aJaHIuMH
BJIACTHBOCTSMH Ta CTBOPCHHSA 1 BIPOBA[HKCHHS B IIPOMUCIOBICTH HOBHX
OC3BIIXOMAHUX EKOJOTIYHO YHCTHX Majo CHEPrOEMHHX TEXHOJIOTIH €
BOXKJIMBUM 3aBOAaHHSIM JUIsi Haykd. J[ns OWIHKM piBHS HayKOBO-TEXHIYHOTO
MPOTPECy OJHUM i3 BXKIIMBHX KPUTEPIiB € CTYMiHb BUKOPUCTAHHS MOJIIMEPHHUX
MmarepianiB. HaiiGinpin  JOWIIBHUM — BHpILIEHHSM HPOOJEMH CTBOPEHHS
MOJIIMEPHUX MaTepiayliB 3 3aJaHUMH BIACTHBOCTAMH € He po3poOKka HOBOI
CHUPOBHHH (K IMPaBWIO, NOporoi i medinuTHOI), a MoauGikamis IPOMHUCIOBO
OCBOEHUX ToONiMepiB. [IpuynHOK I1BOrO € Te, MO NUBIXH Moaugikarii
MPaKTUYHO HEBUYEPITHI Yepe3 BENHUKY KUIBKICTh YK€ ICHYIOUHMX IOJIMEpiB Ta
OJIIroMepiB, a TAKOK CIIOCOOIB 1 METOJIIB BIUIMBY HA HUX. PO3pi3HsAIOTH (i3uyHi,
xiMiuHi Ta (isuko-ximiuni Metoau Moaubikaiii. JIo OCTaHHIX HAIEKHUTh
BUKOPHCTaHHS CyMillel IoJiMepiB, SKi JaBHO BHKJIMKAIM HAyKOBHH Ta
MpaKTHYHHH iHTEpeC.

Y Ham yac BUBYEHHS SIBUINA CHENU(IYHOTO BOJIOKHOYTBOPEHHS B
OCHOBHOMY 3JIHCHIOETBCS JIOCTIHMM IIUISIXOM, 3aCTOCYBaHHS MaTeMaTH4HHX
METO/IiB CYTTEBO BijcTae. Benukuii HaykoBHil iHTEpeC 3 TOUKH 30py CTBOPEHHS
3arajgbHOl Teopii MpoIleciB MmepepoOKn CyMilleld MOoJiMepiB Ma€ 3aCTOCYBaHHS
METOJ[IB MaTeMaTHYHOI CTAaTUCTHKH 1O OOpOOKH pEe3yNlbTaTiB YHCICHHUX
EKCIICPHUMEHTIB.

[Ipn npsiMUX BUMIPIOBaHHSIX YHMCIIOBI 3HAUCHHS BHUMipIOBAHOI BEJIMYMHU
OTPUMYIOTh Bifipa3y 3 MOKa3aHb MpUJIaLy, 32 JOIHOMOIOK SKOIO BHKOHYIOTHCS
BUMIpIOBaHHs. Pe3ynbTaT KOXXKHOTO TIPSIMOTO BUMIPY BKJIIOYA€ BUIAIKOBY
MOMMJIKY, 5IKa 3aJI€)KUTh B/l BEJIMKOTO YUCIIa BUIAKOBUX YHHHHUKIB.

IIpu mpoBeneHHi n BUMIPIOBaHb ONHIET 1 Ti€l XK BETMYWHH BUXOIATH
pe3yinbTaTH X;, Xz, ..., X, lIpH BIACYTHOCTI CHCTEMAaTHYHHX MOXHOOK
HalKpaIuM HaOJIM)KeHHSIM 110 BUMIpIOBaHiil BENUYMHI € CEpeTHE CTATUCTUYHE
3HA4YECHHS pe3yNbTaTiB BHMIpIOBaHHA. Pi3HHMII MK cepenHiM 3HAYeHHSIM
BUMIpPIOBAaHOI BEJIMYNHM i 3HAYCHHAMH X, X2, ..., X,;, OTPUMAHUMH TIPH OKPEMIX
BUMIpax, Ha3UBAIOTHCS a0COTIOTHUMH TOMUIIKaMH. [1J1sl BU3HAUEHHS CepelHbOT
a0COFOTHOT TIOMIJIKH pPe3yJbTaTy BHMIpIB OepyTh cepelHe apupMETHIHE
a0COIOTHAX 3HAYCHb OKPEMIX ITOMHJIOK.

MoxHa chopMyITIOBaTH HACTYIHUIN aJrOpUTM MaTeMaTHYHOI 00poOKH
pe3yIbTaTIB.
1. 3anmcyeThcst MacCUB OTPUMAHUX €KCIEPHUMEHTATIBHUX JAHUX.
2. Otpumani [aHi pO3TAIIOBYIOTECS B TOPAAKY 3POCTaHHS i
HYMEpYIOTBCH.
3. PoOutbcs omiHKa HAsSBHOCTI «BIICKAKYyIOUMX» HaHMX 1 HpH IX
HasIBHOCTI BOHH BiJIKHIAIOTHCSL.
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4. BwusHawaeTbcs cepenHe apudMeTHUHE 3HAYEHHS BHUMIPIOBAaHOI

e
BCIIMYHUHU x =— E X .
n'i5

5. OOUHCIIOITHCSA MOXMOKM OKPEeMHUX BHUMIpIOBaHb AXx; =X—X;, Ta

. 2 . 2
BH3HAYAIOTHCS KBAAPATH IIOXUOOK OKPEMUX BUMipIoBaHb AX; = (X —X;)

6. PospaxoByeTbcsi cepenHsi KBaapaTHyHa IOXHOKa pe3yiabTaTy cepil
BUMIpIOBaHb

7. 3maeThCs 3HAYEHH HALIWHOCTI O.
8. BusHauaetbes koediuienT CThrofieHTa t, 114 obpaHoi HagiHHOCTI o i

qurciia IpoOBEACHUX BI/IMip}OBaHB.

9. 3HaxoIAThCSl MEXI IOBIPYOTo iHTEpBaATY 32 (HOPMYJIOI0 Ax =t AS;

10. fIxmo BenmMuMHA MOXMOKK Pe3yNbTaTy BHMIpiB, BU3HadeHa 3a 1. 10,
BUSIBUTBCSL TIOPIBHSHHOIO 3 BEIMYMHOIO MOXHWOKM TNPHIIAmy, TO B SIKOCTI MEXI
JIOBIPUYOTO iHTEPBAIY CIiJ B3ATH BEIUIHHY

2
Ax = \/tiAsf n (L:@j 5

ne O — BeMMYMHA TOXHOKY TpHiIaTy.
11. OcTaTouHumii pe3yIbTaT 3aIIMCYEThCs y BUMJIs X =X £ AX,
12. BuKOHYyeThCS OIiHKA BITJHOCHOI TIOXHOKH pe3ynibTaty cepii

BUMIPIOBaHb ¢ = @ -100% .
X

BucnoBku

[TporpamMHe 3a0e3neyeHHs, sKe pealidye Ta aBTOMAaTU3ye Ha
MPOrpaMHOMY PIiBHI yCi BHIIEONMHUCAHI KPOKH, JACTh MOXJIHMBICTh 301TBITUTH
e(EeKTUBHICTb POOOTH JIOCIIIHNKA, 3MEHIIUTH KUIbKICTh 3aTpauyyBaHOro 4acy Ha
O0YMCIEHHS TiJ dYac eKCIIePUMEHTIB TpPH JIOCHIIKEHHI PEOJIOTidYHHUX
BJIACTHBOCTEH pO3IUIaBiB TMOJIMEpiB. 3acTOCYBaHHSA 1HQOpPMANIHHUX Ta
MaTeMaTHYHUX METOJIB BIJIKPUBAE€ MOXKIMBOCTI JJIS OTPHUMAHHS BaXKITHBHX
NPaKTUYHUX PE3YJIbTATIB Ta HOAAIBIINX HAYKOBUX JIOCII/PKEHb.

Kniouoei cnosa: mnporpamHe 3a0e3levyeHHs, pO3IUIAB  MOJIMeEpiB,
CTaTUCTUYHA 00pOOKa JTaHUX.
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JOCJIIKEHHSA TA PO3POBKA ITPOI'PAMHOI'O 3ABE3IIEYEHHA
JIJISI TEPEBIPKA AJEKBATHOCTI MATEMATHYHOI MOJIEJII
YTBOPEHHSA MIKPO®IGPUJIAPHUX CTPYKTYP

REZANOVA V.G., PRUDNIK D.O.
RESEARCH AND DEVELOPMENT OF SOFTWARE FOR VERIFICATION OF

ADEQUACY OF MATHEMATICAL MODEL OF FORMATION OF
MICROFIBRIBRAL STRUCTURES

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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