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SOFTWARE TO OPTIMIZE PARAMETERS OF DESTRUCTION OF UTILIZATION PRODUCTS
OF LEATHER INDUSTRY

The purpose of the work is to develop the software for optimizing the parameters of
degradation products of recycling leather industry. To achieve the purpose should address
the following objectives: simplify and transformation the task and and make enable further
solve; analysis and selection method; creating special software for automation solutions.

The object of the research is the process of degradation products of recycling leather
industry. The subject of the study is to optimize the parameters of the process.

The study is based on the main provisions of mathematical modeling and numerical methods
of conditional optimization of multi-task problems; gradient method; method of penalty
functions.

Created software to optimize the parameters of degradation products of recycling leather
industry.

Keywords: optimization problem, multicriteria problem, conditional optimization, gradient
method, software.

Beryn

Y  Ham yac OUIBUIICT TEXHOJOTIH NEepepoOKH BIAXOIIB MIKIPSIHOI
IPOMUCIIOBOCTI € JIy>)K€ TPYIAOMICTKMUMU Ta €HeprozarpaTHuMu. BHacmimok
BOTO JIECATKU TUCSAY TOH BIJXOJIIB IIKIPSHOTO BUPOOHMIITBA 3aKOMYIOTHCS Ha
3BAJIMILAX Ta Kap’€pax, YUM HAHOCHUTHCS BEJIMKa IIKOJA JOBKULIIO. AJjie BCI i
BIIXOIM MOXYTb OyTH mepepoOjieHI Ta BHUKOPHUCTaHI MJis BUPOOHHUIITBA
MaJISIPHOTO KJIE0, OLIKOBOTO M00pMBa, MIKIPKApTOHIB, IITYYHOI IIKIpU Ta iH.
[1].

ITocTanoBka 3aBaaHHSA

JlochipkeHHsT  MpoLeciB  yTWi3amii  3IIACHIOETBCS B OCHOBHOMY
JOCIITHAM ~ TUISIXOM, TEOPETHYHI METOAU CYTTEBO  BIACTAIOTh. Ajie
BUKOPHUCTAHHSA MaTEMaTHYHUX METOJIB € BaXJIMBUM 3 TOUKH 30py MOXKIIUBOCTI
OTPUMaHHsSI TEOPETUYHO OOIPYHTOBAHMX IPAKTUYHUX PE3y/ibTaTIB, a 3HAHHA
ONTUMAJIBHUX YMOB peani3alii Ipouecy 103BOJIUTh €(PEKTUBHO KEPyBaTH HHUM.
ToMy mocrae 3ajaya CTBOPEHHS MPOTrpaMHOIO 3a0€3MEeYeHHs AJI1 ONTUMI3aLii
napaMmeTpiB IpoLECy.
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OcHoBHa YacTHHA
MaremaTuyHa MOJIEJIb, sIKa OMKMCY€E MPOIIECH, IO BiAOYBAIOTHCS MPHU T1APOTi3i
3QJIEKHO BIJl BXIIHMX MapaMeTpiB, MOKe OyTH 3HaWJIeHAa Y BUIJIIAL MOJIHOMY
HETIOBHOT'O TPETHOIO MOPSAAKY [2]:
Y = BiX + BoXy + PiXg + PBoX Xy + PiaXi Xg + FrXoXg + 556X X (1)
ne: B, B, Bk — HEBIIOMI KOE(]ILIIEHTH OJIIHOMY;

X1, X2, X3 — akTopu (BXiIHI TapamMeTpH) Mpolecy, a came: X; —
KOHIIEHTpallisl GepMEHTY; X, — TeMIlepaTypa; X3 — TPHUBAIICTh MPOLECY
Tiapomizy;

V1,2 — BUXIJHI TapaMeTpH MpPOLECY, a caMme: Y1 — CTYMHIHb T1APOTI3Y; Vo —
BMICT CyXOT'0 3aJIMILIKY B I'JPOJIi3aTi.
HeoOxigHo 311HCHUTH OaraTOKpUTepiadbHy ONTHUMI3Ai0 CUCTEMH, IO SBIISE
co00I0 TPOIIEC OAHOYACHOI ONTHUMI3aIlli KUIBKOX KOH(IIKTYIOUHX MK CO0O0I0
ITLOBUX (DYHKIIIN B MEBHIA 00J1aCcTl BU3HAYEHHS. 3a7ada OaraToKpuTepiaabHO1
onTumizamii 3AIMCHIOE TMONIYK BEKTOpa 3MIHHHMX, 1[0 OyAe 3aJ0BOJIbHATU
HaKJIaJIeHUM OOMEKEHHSM 1 ONTHMI3YBaTH BEKTOPHY (DYHKIIIO, €IEMEHTH SIKOT
BIIMOBIAAIOTh IUTHOBUM (YHKIAM. JlaHi PyHKIII CTBOPIOIOTh MaTEeMaTHYHUM
OIKC KPUTEPIIO 3aJOBUILHOCTI M, Maibke 3aBXKIH, B3a€EMHO KOHQIIKTYIOTb.
Tox, «onTUMI3yBaTU» — 1€ 3HAUTH PO3B'A30K, IPU IKOMY 3HAUEHHS I[LIbOBUX
¢byHkuid cramm O  NPUWHATHUMM JUIsl TIOCTAHOBKM 3ajgadl. HailiOinbim
NOIIUPEHUM NMPUHOMOM BHUPILIEHHS OaraTroKpuTepiaibHOI 3a4adl € ii 3BeIeHHA
710 PILIEHHS JESIKOT OJHOKPUTEPIAIbHOI 3aJayl, LUJIbOBAa (DYHKIIS SIKOT SBIISIE
co0O0 TIeBHY KOMOiHamiro HasBHUX kpurepiiB f,, f,, .., . [3], [4]. Takuii
OpuiloM  HOCHUTH  Ha3By  CKauspu3allii  OaraTokpurtepiaabHOI  3ajadi.
Haiinpocrimmuii cnioci® ckansipusaiiii 3aCHOBaHUN Ha BUKOPHCTAHHI TaK 3BaHOI
JHIAHOT 3rOPTKHU KPUTEPIiB:

FOO)=Ya f(x)>min, 0,20 i=1 .. m Ya =1
i=1 i=1

[Tpu BUKOpHUCTaHHI TAKOTO MIIX0y BUHUKAE MPoOIeMa BpaXyBaHHs MPIOPUTETY
KpUTEPIiB, KOJU y KPUTEPIiB pi3HA 3HAYUMICTh. Y IHOMY BHIMAAKy MOTPIOHO
BITHAWUTH MaTeMaTHYHE BU3HAYCHHS MPIOPUTETY W CTYIIHb HOro BIUIMBY Ha
BHPIIIICHHS 3a]1a4i.

Jlnst mepexoay BiI 3a7adl yMOBHOI ONTHUMI3AIil i3 OOMEXKEHHSMHU 10
3amayui 6e3 oOMexeHb, OylIeMO BHUKOPHCTOBYBATH METOJ mTpadHUX (QYHKIIIH
[3], [4]. ®yskuis P(x) — me mrpadna dynkmis. ITotpiGHO, mO6 BOHA
«mtpadyBanay (QyHkuiro Z mnpu MOPYIICHHI OOMExeHb (301ablryBana i
3HayeHHs1). Toxal MiHIMyM QyHKUii Z Oyae 3HAXOAUTUCS yCepeauHi 00JacTi
obmesxxenb. Oynkmis P(X), ska 3a10BOJIBHSE Will yMOBI, MOXe OyTH HE OJHOIO.
3agauy MiHIMI3aIii MOKHa CHOPMYJIIOBATH HACTYITHUM YHHOM: MiHIMI3yBaTu
byHKIIIO Z = f(x), npu obmexenusx ¢;(x)>0, j=12,..,m. Oynkuiro P(x)
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3pYy4YHO 3alMCaTd HACTYIHUM 9HHOM: P(X)=r- Z ( } 7e I — JOCHTh Maja

BEIMYMHA.

TakuMm yuHOM, B pe3ysbTaTl 3aCTOCYBaHHS METONy ITpadHUX (PYHKIIIMH,
OTpUMAJIH 3a7a4y 0€3yMOBHO1 ONITUMI3AITI].

PosrisitHemo migxoau 0 po3B’si3aHHA 3a3jad 0e3yMOBHOI onTUMi3aiii. 3agadya
O0araToBUMIpHOI O€3yYMOBHOi onTHMi3allii copMyIbOBaHa HACTYITHUM YHUHOM:
snaiiti Minimym ¢yskmii f(X), me Xe€R", mpu BigcyTHOCTI 0OMEXEHBL Ha X,
npu  IOMY f(x) — me ckamgpHa MUIbOBAa (QYHKINSA, Oe3MepepBHO
mudepenmiiorana [3], [4] .

[Ipu BupilIeHH] LOTO KJACy 3aJ1ay NOTPIOHO BPaxOBYBAaTH Takl (DaKTOPHU:

- XapakTep IUIbOBOI  (YHKIT po3B's3yBaHOi 3amadi  (OJHO
eKcTpeMaibHa abo 6arato ekcrpemMaibHa);

— MOXJIMBICTh OTPUMAaHHSI B MpoIlecl onTumizaiii iHdopMailii mpo
MOX1AH1 IIJILOBO1T (DYHKIIIT,

- HasIBHICTh PI3HUX MIAXOIIB A0 OpraHi3aiii ITepaTUBHOI IpOLEIypHU
MOIIYKY ONTHUMYMY (METOJIM, 3aCHOBaHI Ha ITEpaTUBHOMY pyCl 3MIHHUX B
HaIpPsIMKY, OOYMOBJICHOMY THUM a00 1HIITUM CIIOCOOOM).

s po3B’s3aHHS  OJHOKpUTEpIaibHOI  3aayl  OyJeMo  3aCTOCOBYBATH
rpajiiecHTHHIA MeToJ| 13 ApoOneHHsM Kpoky [3], [4]. OOpanHs maHOTO METOIY
3yMOBIIEHE, 3 OJHOTO OOKY, - JOCTaTHHOIO MPOCTOTOIO, & 3 IHIIOTO — XOPOIIIOI)
30ibkHiCTIO.  Bymyerscst  mocmigoBHicts  Towok  {x®}, k=0,1,..., ki

f(x(k*l))< f(x(")), k=0,1,....Touku mOCIIZOBHOCTI {Xk} BHPAXOBYIOThCS 32
HacTymHUM mpaBuiaom: x**=x*—4 -grad f(x,), k=0,1,...ITouaTkoBa TouKa X, i

HOYATKOBUM KPOK A, 3a1ar0oThCs KOpHUCTyBaueM. BemuuuHy Kpoky A, He

3MIHIOIOTH J0 THUX TP, JOKH (QYHKIIIS CHaga€e B TOYKAX MOCTIJOBHOCTI. ¥ MOBOIO
3aKiHYEHHSI OOYHUCICHb € BHKOHAHHS HEPIBHOCTEH (OJM3BKICTh A0 HYJA
df (x%)

rpagienta grad f(x®)): ~0

<g i=12,..,n

BucHoBxku
[Iporpamue 3a0es3neyeHHs, IO peaizye BCl BUIIECONHKCAaHI KPOKH,

parioHaii3ye poOOTy MOCTIIHUKA. 3HAHHS ONTUMAJIBHUX MMapaMeTpiB MPOIECy
TiIpoITi3y M03BOJUTH €(EKTUBHO BIPOBAIUTH 1€ HA MPAKTHUIIl, a caMe — JacTh
3MOry €(QeKTUBHO BHUKOPHUCTOBYBAaTH IIKIPSHI BIAXOAW JJIsI OTPUMAHHS
OpraHiYHUX JAOOPUB 1 CTUMYJIATOPIB POCTY, a MiC/Id MOAANBIIOT MoAUdIKAIIii SK
KOMITOHEHT KOMITO3ULIIMHUX MaTepiaiiB 1 010M0IiMepiB.
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CTPYMEHIB
REZANOVAV. G., MIROSHNYCHENKO O.V.
SOFTWARE DEVELOPMENT FOR DETERMINATION OF THERMODYNAMIC STABILITY
OF POLYMER LIQUID JETS

The aim of the work is to develop software to determine thermodynamic stability of liquid
polymer jets. To achieve the purpose of research should address the following objectives: to
determine the effect of additives on the morphology of compatibilized mixtures; to find the
regularities of microfibers destruction in origin and compatibilized mixtures of polypropylene
/ co-polyamide (PP / CPA); to provide automatic calculation of parameters of decay kinetics
and convenient their representation.

The object of the study is the formation of ultrathin polymer fibers (microfibers). The subject
of the research process is automated calculation of thermodynamic stability of liquid polymer
jets.

The study is based on the main provisions of polymer micro-production technology,
positions of classical fluid mechanics and methodology for calculating the lifetime of liquid
jets using methods of computational mathematics and computer technology.

Was created software for the automated processing of experimental data obtained in the
process of formation of liquid polymer jets.
Keywords: fiber-formation, liquid jet, interphase tension, automated calculation software.

Beryn
Bupo6HuiTeo YIBTPATOHKAX CHUHTETUYHHX BOJIOKOH (MIKPOBOJIOKOH)
MPUCKOPEHUMH TEMITAaMH PO3BUBAETHCS Y HAIl Yac y 0araThbox KpaiHaxX CBITY.
Taki BOJIOKHA 3HAXOJSATh IIUPOKE 3aCTOCYBaHHS MPH BHUTOTOBIICHHI TOBAapiB
HApOJHOTO CIIOKMBAaHHA (TKAHWHU, TPUKOTAX, MITy4HA INKIpa), a TAKOXK JUIS
TeXHIYHMX [UIed (Terio- Ta  3BYKOI3OJAMINHI  MaTepianu, (QUIBTPU
MPEU31MHOTO OYHUIIICHHS, CHHTETUYHUH Tarmip) Tomio. ICHyIoTs pi3Hi criocobu
OJICp>KaHHs YJIbTPATOHKUX BOJIOKOH, aj€ cepell HMX OCOOJMBE MicCIle 3aiMae
bopMyBaHHS MIKPDOBOJIOKOH MUISXOM IEpepoOKH PpO3IUIaBiB  CyMmille
nojimMepiB, TOOTO  peami3aiiss TaK 3BaHOTO  SBUINA  CHEHU(IYHOTO
BOJIOKHOYTBOpeHH [1], [2] . CrienudivHicTh BKa3aHOTO SIBUIA TIOJISITAE B TOMY,
[0 BOJIOKHOYTBOPEHHS peEaTi3yeThCsd HE MO BHXOAl 13 (QUIbEpU, 5K B
TpaauIlIMHUX crocobax (opMyBaHHS, a e Yy BXIJHIM 30HI (POpMyrHOUOro
orBopy. Ilpu Teuii po3mmaBy cywimi MOJIIMEPIB 3a MEBHUX YMOB OJHH
KOMITOHEHT (BOJIOKHOYTBOPIOIOYHI) yTBOPIOE B MacCl IHIIOTO Oe3mid
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