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The study of various technological processes is mainly carried out experimentally,
theoretical methods are significantly lagging behind. But the use of mathematical methods is
important from the point of view of the possibility of obtaining theoretically justified practical
results, and knowing the optimal conditions for the implementation of the process will allow
to effectively manage it. Therefore, the task of creating software for optimizing process
parameters arises.
Purpose and tasks. Solving the problem of optimization of technological parameters.
To achieve this goal, it is necessary to solve the following tasks: in accordance with the
theory of experimental planning, develop a plan for this subject area. Creating special
software..
The subject of the research is planning an experiment for the process and its
mathematical modeling.
Software that implements all the steps described above streamlines the researcher's
work. Knowing the optimal parameters of the process will allow to effectively implement it in
practice

Beryn

[IpoBeneHHA TEOPETHUHHX Ta EKCIEPUMEHTANBHUX JOCIiKEHb, IO
BiJIKpHBAIOTh TPUHIIMIIOBO HOBI NUIAXH OJEP)KaHHS MaTepiamiB 3 3aJaHUMHU
BIaCTUBOCTAMH Ta CTBOPEHHS 1 BIPOBA[PKCHHS B IPOMHUCIOBICTE HOBHX
0€3BIZIXOHUX EKOJOTIYHO YHCTHX MaJ0 CHEPrOEMHMX TEXHOJIOTIH € BaXKIIMBUM
3aBIAaHHAM /IS HayKW. AHAJi3 CTaHy Ta INEpPCIEKTHB rajiysi iHdopMmariiHux
TEXHOJIOT1A CBiTYNTH, IO AKTHBHE BIPOBAPKEHHS IX y HAYKOBi JOCIiIKEHHS
Ma€ BaXIIMBUI NPIOPUTET y HAWOIIBII €eKOHOMIYHO PO3BHHEHHX KpaiHax. Lle B
pe3ynbTaTi 3MiHIOE CBITOBI TEHZICHIII PO3BUTKY B HampsMKy 3Ha4yHOTO
PO3IMIMPEHHS MOKIMBOCTEH IMUPOKOTO KoJia Taimy3ell eKoHOMIKH: (papmakoJorii,
(apManeBTUKH, XiMii, aepOHABTUKM Ta KOCMOHABTHKH, OYIIBHUIITBA,
€HepreTHKH, 000pOHH, aBialii, TpaHcrnopty Too [1,2].

IlocTaHoBKa 3aBJaHHA

JocmipkeHHS  pi3HOMAHITHHX ~TEXHOJIOTIYHUX IPOILECIB  3MIHCHIOETHCS B
OCHOBHOMY JIOCHIZHUM LUISIXOM, TEOPETUYHI METOAM CYTTEBO BiACTAIOTH. Alle
BUKOPUCTaHHSI MATEMAaTHYHHUX METOAIB € BXKIIUBHUM 3 TOUKU 30Py MOXIJIHUBOCTI
OTPUMAaHHS TEOPETHYHO OOTPYHTOBAHWX MNPAKTUYHHUX PE3yJbTaTiB, a 3HAHHA
ONTUMAJBHUX YMOB peastizallii mporecy I03BOJIUTh €(PEeKTHBHO KEpyBaTH HHUM.
Tomy mocTtae 3agada CTBOPEHHS NPOTPAMHOTO 3a0€3NEUYEHHs JUIS ONTHMIi3alii
napaMeTpiB IpoIecy.
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OcHoBHa yacTUHA

BaraTokputepianpHa onTuMizamis abo TporpaMmyBaHHS — II€ TPOIIEC
OTHOYACHOI ONTHMI3allii 1BOX ab0 OuIbIIe KOH(UIIKTYFOUNX IITFOBAX (DYHKIIH
B 3a7aHii obnacti Bu3Hayenns [1,2,3].

3agaua OGaraToKpHUTepiadbHOI ONTHMI3aIlil 3yCTPidalOTBCS B 0araTbox
ramy3sx Haykd Ta TexHikd. [locTaHOBKa OaraTokpuTepiaibHOI ONTHMi3arii
omepye 3 TaKUMH  €JICMEHTaMH, 5K LUIbOBI  QyHKIil.  3amaua
OaraTokpuTepiadbHOT ONTUMI3aIli] 3A1MCHIOE TIONTYK BEKTOpPa 3MiHHUX, IO Oy1e
3aI0BOJILHATH HAKJIaICHUM OOMEXEHHSIM i ONTHMI3yBaTH BEKTOPHY (YHKIIIO,
€JIEMEHTH SIKOT BIiJNOBINAalOTh LUILOBUM (YHKIIsM. [laHi QyHKIIT CTBOPIOIOTH
MaTeMaTUYHUN ONHC KPHUTEPil0 33JOBUIBHOCTI W, Maibke 3aBXKIH, B3a€EMHO
KOHQTIKTYIOTh. TOX, «ONTHUMI3yBaTH» — II¢ 3HAHUTH PO3B'A30K, TMPHU SKOMY
3HAYEHHS LIIbOBUX (DyHKUIH cTanu 6 NpUIHATHUMHU AJIsl TOCTAHOBKHU 3ajaui.
Haiibinpnr nommpeHnM NpuiHoMOM BHpIIIEHHS OaraTOKpHTEepiabHOI 3a1adi € ii
3BEIICHHS JI0 PIllICHHS AESKOI OAHOKPUTEpiabHOI 3a1adi, MiThoBa QYHKIIS SKOi
ABJII€ COOOIO TIEBHY KOMOIHAIIIIO HAsIBHUX KPUTEPIiB f,, f,, - f, [3,4]. Taknit
OpUidOM  HOCHUTh  HAa3By  CKalspu3amii  OaraTOKpuTepialnbHOI  3amadi.
HaiinpocTimmii crioci6 ckanspu3zaiiii 3aCHOBaHWN Ha BUKOPHUCTaHHI TaK 3BaHOI
JHIAHOT 3rOPTKU KPUTEPIiB:

m

F(x)=ia,.~f,.(x)%min, a, 20, i=1, .., m, Za‘. =1
P i=1

ITpu BUKOPUCTAHHI TAKOTO MiXO0Iy BUHUKAE TTPoOIeMa BpaXyBaHHS MPIOPUTETY
KPUTEPIiB, KOJIM y KPUTEPIiB pi3HA 3HAYMMICTb. Y IIbOMY BHIAJKy HOTpPiIOHO
BiTHAHTH MaTeMaTHYHE BU3HAYCHHS NPIOPUTETYy ¥ CTYHmiHb HOTO BIUIMBY Ha
BHPIIICHHS 3a1a4i.

Jus mepexonmy BiA 3amadi yMOBHOI ONTHMi3amii i3 OOMEXKEHHSIMH IO
3aja4i 6e3 oOMexeHb, OyleMO BHKOPHCTOBYBAaTH METOA IITpapHUX (GYHKIIH
[3, 4]. ®ymknis P(x) — ne mrpadua ¢ynxuis. IloTpi6Ho, mO6 BoHA
«mrpadyBana»y GyHKII0 Z TpU TOpyUIeHHI oOMexeHb (30imbiryBanma il
3HaueHHs). Toxi MiHIMYyM QyHKIII Z Oyme 3HAXOAWTHCS ycepeawHi obmacTi
obmexenb. Oynkiis P(x), sika 3a70BONBHSE Iiif YMOBI, MOXe OyTH HE OJHOIO.
3amady MiHiMi3amii MOXKHa C(OPMYIIIOBATH HACTYITHUM YHHOM: MiHIMI3yBaTH
¢dbyHKLIO Z = f(x), pu OOMEKCHHSX cj(x)>0, j=12,..,m. ®yskuio P(x)
3PY4YHO 3aNMCAaTH HACTYITHUM 4YMHOM: P(x)= rz !

= Cj(x)

, 1€ r — JOCHUTb Maja

BEJIMUUHA.
TakuM 9MHOM, B pe3yJbTaTi 3aCTOCYBaHHSA METOAY ITpapHUX (QyHKIIH,
OTpUMaH 3aady 0e3yMOBHOT ONITHMI3arlii.
Po3risiHeMo minxoau 10 po3B’si3aHHS 3anad Oe3yMOBHOI ONTHMIi3arlii.
3agaga OaraToBMMIpHOI 0€3yMOBHOI onTHMi3amii cOpMyTbOBaHA HACTYITHUM
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YUHOM: 3HaWTH MiHIMyM QyHKUIT f{x), ne x € R", npu BiACyTHOCTI 0OMEXKEHb
HAa X, MpU IOMYy f{x) — 1me cKalspHa WiaboBa (YHKINsS, Oe3mepepBHO
mudepeHnniiioBana [3, 4] .

Ipu BHpIIIEHH] [[HOTO KJIACY 3a/1a4 IOTPIOHO BPaxOBYBATH TaKi (haKTOPHU:

- xapakTep IboBoi  (QyHKIIi  po3B's3yBaHOl 3amaui  (0mHO
eKcTpeMalibHa ab0 6araTto eKCTpeMalbHa);

- MOJKJIMBICTh OTPUMAaHHS B Tpolleci omtumizamii iHGopMarii mpo
MOXiTHI ITHOBOT PYHKIIIT;

— HasBHICTBH PI3HHUX MIIXOJIB JIO OpraHi3ailii iTepaTUBHOI MPOICIypH
MOIIYKY ONTUMYMY (METOJH, 3aCHOBAaHI Ha ITEPaTHBHOMY pyCi 3MIHHHX B
HAINpPSIMKY, 00YMOBJICHOMY THM 200 IHIIIUM CIIOCOOOM).

Jist po3B’s3aHHS OMHOKPHUTEPiaibHOI 3amadi OyJeMo 3acTOCOBYBaTH
TpamieHTHHH MeTox i3 nIpoOieHHsSM Kpoky [3, 4]. OOpaHHS HaHOTO METOIY
3YMOBJICHE, 3 OJHOTO OOKY, - TOCTATHBOIO IIPOCTOTOIO, a 3 IHIIOTO — XOPOIIOD
30DKHICTIO. BymyeTbcsi  MOCHITOBHICTE — TOYOK {x‘“}, k=0,1,..., ki

f(x‘k*”)< f(x(“), k=0,1,....Toukn MOCTITOBHOCTI {xk} BHUPAaXOBYIOTECS 32
HACTYIHMM TIpaBuioM: x**' =x*—4, -grad f(x,), k=0,1,...IToyaTkoBa TOUKa X, i
[OYaTKOBUM KPOK /4, 3a1al0TbCs KOpUCTyBaueM. Benuduny Kpoky A, He
3MIHIOIOTH /IO THX Iip, JOKK (QYHKIIiS CTIaJae B TOYKAX ITOCIITOBHOCTI. Y MOBOIO
3aKiHYeHHs OOYHCICHb € BHKOHaHHS HepiBHOCTEH (OJHM3BKICTE 1O HYJSA

df (x)

rpamienta grad f(x*)): ,
dx"?

<g i=12,..n.

=&,

BucHoBku

IIporpamue 3abe3neueHHs [5,0], mo pearnizye BCi BHICONMCAHI KPOKH,
pawioHaji3ye poOOTy IOCHiAHUKA. 3HAHHS ONTHMAaJbHUX IapaMeTpiB Mpolecy
TipoIi3y 103BOJINTE €()EKTHBHO BIPOBAJHUTH i€ HA NPAKTHIl, a CaMe — JacTh
3MOry e(eKTHBHO BHMKODHCTOBYBAaTH IIKIPSHI BIAXOAW JUI OTPHUMAaHHS
OpraHiyHUX JOOPHUB i CTUMYIIATOPIB POCTY, a MiCH MOAANBIIO MoaUdiKamii SK
KOMIIOHEHT KOMITO3HUIIIHHUX MaTepialiB i OiomomiMepis.

Knrouoei cnosa: nporpaMHe 3a0€3MEUCHHS, ONITUMI3AIlisl, TEXHOJIOTIYHUH
npolec, eKCIepUMEHT, MeToA ITpadHux QyHKIIH
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REZANOVA V.G.

SOFTWARE FOR VISUALIZATION THE PROCESS OF FORMATION OF
MICROFIBRILAR STRUCTURES

Studying the processes of structure formation in polymer mixtures is of scientific and
practical interest, therefore the topic of the work is relevant.

The purpose of the work is to develop software for visualizing the flow of melts of
polymer mixtures based on the results of mathematical modeling of rheological processes and
to investigate the influence of various factors on the processes of structure formation in
mixtures

The performed work confirms the possibility of using the approaches of classical
mechanics to describe the rheological behavior of melts of polymer mixtures. Software that
performs visualization has been developed of the process of formation of microfibrillar
structures, which can be used for an easy and economical study of the investigated process,
as well as convenient and visual forecasting.

Beryn

HeoOxigHicTh  poO3pOOKH  KOMITFOTEPHHMX  MOJETCH  3aXomuia
MPaKTHYHO BCi cdepu AismbHOCTI Jroaunu. e B 595 pomi m0 H. €., Bimommuii
(dimocod ITidarop 3asBuB: “Bei pewi cyTh 9mcna”, MO JOCHTh HA0YHO MOXHA
mo0aYUTH CHOTOJ/HI, B epy HU(PPOBHUX TexHOJOriH. JIfoauHa 13 JaBHIX JaBEH
BUKOPHCTOBYE MOJETIOBAHHS ISl JOCHTIDKEHHS 00 €KTIiB, MPOIECIB, SBHI B
pi3HEX oOyacTax. Pe3ympTaTé IMX JOCHIIKCHb CIIyXaTh Ui BH3HAYCHHS Ta
MOKPAIIICHHS XapaKTEPUCTHK PEaNBHUX 00 €KTIB Ta IMPOIECIB, UL PO3YMIHHS
CyTi fABHII 1100 3pO3YMITH SIK HHMH MOJKHA MAaHIIyJIIOBAaTH, a TaKOX IS
KOHCTPYIOBaHHs HOBUX 00’€kTiB abo MojepHizalii crapux. MoJenroBaHHS
JIOTIOMATae JIFOANHI MPUAMATH TPYHTOBHE Ta POyMaHe PillICHHS, epea0aduTu
HACJIIJTKW BTACHOT JIiSUTBHOCTI.
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