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The purpose of work is mathematical modeling and software development to study the
processes of destruction products of recycling leather industry. To achieve the goal should be
to solve the following problem: according to the theory of experiment planning, develop a
plan for this problem. By the results of the experiments construct mathematical models of
optimization criteria depending on the input factors of the problem.

The object of study - the process of destruction products of recycling leather industry. Subject
of research - experimental research for this process and its mathematical modeling.

Research is based on the basic theory of planning experiment and mathematical modeling.
As a method of building models using the method of least squares in matrix form.

The software to create mathematical models of the main parameters of the destruction
products leather industry utilization of input factors was carried out.
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Beryn

OcrtanHiM 4YacoM  BiIOYBa€ThCS  TIOCTIMHE  PO3IIMPEHHS  Traiysi
3aCTOCYBaHHS METOJ[IB MAaTEMAaTUYHOTO TIJIaHYBaHHs ekcriepuMenTty. Ll Mmeroau
3  YCIIXOM  BHUKOPUCTOBYIOTHCA  JJisi  MIJBUINEHHS  €(EKTHUBHOCTI
EKCIIEPUMEHTAJIbHUX  JIOCHIJKEHb, TIOIIYKY ONTUMAJIbHUX TEXHOJIOTTYHHUX
pEXUMIB BUPOOHUYUX TPOIIECIB, BAOOPY KOHCTPYKTHUBHUX MapaMeTpiB BUPOOY,
CKJIaJly 6araTOKOMIOHEHTHOT CyMillll TOIIIO.
Y Ham yac OUIBIIICTH TEXHOJIOTIM MepepoOKM  BIAXOJIB  LIKIPSIHOI
MIPOMUCIIOBOCTI YK€ TPYJOMICTKI Ta €Hepro3aTpaTHi, BHACIIOK YOTO JIECSITKU
TUCAY TOH BIAXOAIB HIKIPSHOTO BUPOOHHUIITBA 3aKOMYIOTHCA Ha 3BAIMILAX, YUM
HAHOCUTHCS BEJIMKAa IIKOJAAa JOBKUUTIO. Bcl 1l Bigxoaw MOXYTh OyTH
BUKOPUCTaHI JUIsl BUPOOHUITBA TIAPONI3aTiB, OLIKOBOTO A0OpHBA, IITY4HOI
mikipu Ta i, [1].

ITocTanoBka 3aBaaHHSA
JlocnmiKeHHsT OMUCAHWUX SIBUI 3MIMNCHIOETBCS B OCHOBHOMY JIOCTITHUM
[IUIIXOM, TEOPETUYHI METOJU BUKOPUCTOBYIOTHCS CYTTEBO MeEHIIE. Auie
MaTeMaTUYHE MOJEIIOBAaHHS IIUX TIPOIECIB € BAXIUBUM 3 TOYKH 30Dy
MO>KJIMBOCTI OTPUMAHHS TEOPETUYHO OOTPYHTOBAHUX MPAKTUYHUX PE3YJIbTATIB.
Tomy mocrae 3amaya noOyIOBM MaTeMaTHYHOI MOJENlI Ta pPO3POOKHU
POrpamMHOro 3a0e3MneyeHHs JJisi aBTOMATHU3allli bOTO MPOLIECY.
OcHOBHA yacTHHA

[ToOynoBy MaTeMaTMYHOI MOJIENl 3aJeKHOCTI KpHUTEPIiB ONTUMI3AIll Bij
BXIJTHUX (AaKTOpIB MOXKHA 3AIMCHUTH, 3aCTOCYBABIIM TEOPIiIO0 IUIaHYyBaHHS
ekcriepumeHTty [2], [3].
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ExcnepuMeHT HEOOXiHO TOCTAaBUTH Tak, 1100 TMpHU MiHIMaJIbHIN
KUTBKOCTI JOCIIJIIB, BapilOIOYM 3HAYCHHS HE3aJICKHUX 3MIHHHUX 3a CIeHiaIbHO
chopMyITbOBAaHUMH TPaBUIIAMH, MOOYIyBaTH MaTeMaTHYHy MOJEIh CUCTEMH i
3HAWTH ONTUMAaJIbHI 3HAYCHHS BIACTHBOCTEH CHCTEMH.

ExcnepuMeHT, B AKOMY pealli3yloThbCs YC1 MOJKJIMBI MO€IHAHHS PIBHIB
BCIX HE3aJCKHMUX 3MIHHHX ((haKTOpiB) - 1€ MOBHUHN (PAaKTOPHHUI EKCIIEPUMEHT.
Konu uucno piBHIB piBHSAETHCS ABOM, TO II€ MOBHUN (DAaKTOPHUI €KCTIEPUMEHT
iy 2%. YMOBH eKCIIEpPHMEHTY MPE/CTABIIAIOTh Yy BUIVISI TAOIMI[ - MAaTPHI

TJIaHYBaHHS, € PSIKH BIAMOBIAAIOTH IIEBHUM JOCIIIIaM, & CTOBIIII - 3HAYCHHIM
YUHHKUKIB. ['eOMeTpUuHa iHTepIpeTalis NOBHUX (AaKTOPHHUX IUIAHIB. IJIaH 2°
3aJIa€ThCsL KOOPAMHATAMH BEPIIMH KBaapaTa, IaH 22 - KoOpJuHATaMH BEPIIUH
KyOa, mpu K >3 - KoopIMHaTaMH BEPIIIHH TilepKyoa.

3HaxomkeHasa moaei MetoaoM I1DE ckimagaersed 3:
- IUIaHyBaHHS €KCIIEPUMEHTY;
- BJIACHE EKCIIEPUMEHTY;
- MEepeBIpPKHU BIATBOPIOBAHOCTI (OJHOPITHOCTI BUOIPKOBUX JUCIIEPCIi);
- YTBOPEHHS MaT€MaTU4YHOI MOJIEN1 00’ €KTa 3 MEPEBIPKOIO CTATUCTUYHOT

3HAYYIIOCTI BUOIPKOBUX KOE(QILIEHTIB pErpecii;

MIepPEeBIPKU aJIEKBAaTHOCTI MATEMATHYHOTO OTIHCY.
BH61p (dakTopiB, mNapaMmeTpiB ONTHUMI3aLli 1 Mojeleld BiIOYyBa€eTbCA 3
ypaxyBaHHSM METH JOCITIDKEHHA. MaTemMaTHyHa MOJAENb, IO MOXE OyTH
noOyzoBaHa 3a pe3yJbTaTaMH EKCIEPUMEHTIB 1 OMHUCYE TPOIECH, IO
BiIOYBAIOThCS TIPH TIAPOMI31 3aJ€KHO BiJl BXIIHUX (PAKTOPIB, 3HAXOJUMO Yy
BUTJISI/ TIOJIIHOMY HETIOBHOT'O TPETHOTO MOPSAKY [2]:

y = ﬁlxl + ﬁ2x2 + ﬂ3X3 + ﬁlZXlXZ + 1813X1X3 + 1823X2X3 + ﬁ123XlX2X3

ne: B, B, Bk — HEBIOIOMI KOE(]ILIEHTH NOJIIHOMY;

X1, X2, X3 — (akropu (BXigHI mapameTpu) MOpolLEecy, a came: X; —
KOHIIEHTpallisi GepMeHTy; X, — TeMIepaTypa; X3 — TPHUBAIICTh MPOIECY
TiApoizy;

V1,¥2 — BUX1JIHI TapaMeTPH MPOILIECCy.
Jlo mapameTpy onTuMi3allii BUCYBalOTh PsiJi BUMOT
- eeKTHBHICTh 3 TOYKH 30pYy JOCATHEHHS MeETH (TOOTO Tapamerp

ONTHMI3allli MOBUHEH OLIHIOBAaTH (PYHKIIOHYBAaHHS CUCTEMH B LIJIOMY, a HE
OKpEeMHUX ii MiJICUCTEM);

- YHIBEPCAIBHICTh (3AQTHICTh 1O BCEOIYHOI XapaKkTePUCTHUKU 00’ €KTa
JOCITKEHHS);

- KUTbKICHUW BUPa3 OJHUM YHCIIOM;
- HasIBHICTH (P13MYHOTO CMUCITY;

- MPOCTOTA 1 IOCTYIHICTh OOYUCIIEHHSI.
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Ob6epeMo B AKOCTI MapameTpiB: y; — CTYMIHb TIAPONI3Yy; V2 — BMICT CYXOro
3QJIMIIKY B T1APOJIi3aTi.
[TepeTBOprMO MOJIETH A0 BUTIISIAY y3arajabHEHOI JIIHIMHOT 3a1€KHOCTI:

y = IBlZl + ﬂZZZ + ﬂSZS +ﬁ12212 + 1813213 + ﬁ23223 +ﬂ1232123’
€ 217=X1X2, Z13=X1X3; Z23=X2X3; Z123=X1 X2X3.

HeBigomi koedimieHTH, sKi HEOOXiTHO OOYUCIUTU 3a pe3yibTaTaMu
eKCIIepUMEHTy, OyaeMo IIyKaTd 3a MeToAoM HaiiMeHmux kBaapatie (MHK) B
matpuuHoMmy Burisgi [3], cyTe skoro moiyiirae y HactymHomy. — Hexai
BUKOHYETHCS N EKCIEPUMEHTIB, B KOXXHOMY 3 SIKHUX HE3aJeKHUM 3MIHHUM
((paxkTopam) X HamarOThCA NEBHI 3HAYECHHS, 1 IMIPHU LBOMY OJECPIKYIOThCS AESKI
3HAYEHHs 3alekHOi 3MiHHOT Y. Hexail X' = (X'g,..., X)) Habip 3HAYeHbB
HA3aJICKHUX 3MIHHUX, [0 OyJI0 HaJaHO IM B I-My €KCIIEPUMEHTI, Y; — BIAMOBIIHI
3HAYCHHS 3ajiekHoi 3MiHHOI. 3rimHo 3 MHK B sKOCTI OIIHKH BeKTOpa
napametpiB S = (fi,...,[n) 0eperbes Takuii Bektop b = (by,..., by) npu sxomy

. 2
cyma S(f) = i%[ y; — (s ,B)} npuiiMac MiHiMaJabHE 3HAYEHHS 110 f3.

Hexait X — matpuns miaHy, 1€ N - KUIbKICTh TOYOK IUIaHY, P — KUIBKICTb
dakTopiB; Y — BEKTOP-CTOBIMUMK 3HAYEHb 3aJIeKHOI 3MIHHOI (mapameTpa
OINTUMI3aIlil), 10 CHOCTEpPIrar0ThCsl y MEBHUX TOYKAaX IUIaHa, D — BEKTOp-
CTOBIMUUK HeBimomux koedimientiB. Tomi, 3rigno 3 MHK: b=(XX)"XY, ge
«IITPUX» 03HAYAE OTEpaIlito TPAaHCIIOHYBAHHS.
3HaiifieHi Koe(illieHTH — KOMIIOHEHTH BEKTOpa D — BKa3ylOTh Ha CHITy BILTUBY
OKpEeMHUX YMHHUKIB Ha pe3yabTaT. [loOynoBany Mojesb HEOOXITHO MEePEBIPUTH
Ha aJeKBaTHICTh, MICIAS YOr0 MOKHA BUKOPHUCTOBYBATH ii JJIsi TMOJAIBIINX
HAyKOBUX JOCTIIKEHb.

BucHoBku
Po3pobka mporpamHoro 3a0e3medeHHs], M0 peanizye BCl BUIICOMHUCAHI KPOKH,
JIO3BOJIUTH pallioHaJII3yBaTH POOOTY MOCHIAHUKA. 3’SIBUTHCS MOXKIHMBICTH 0€3
MPOBEICHHS TPOMI3JKUX PYYHUX pO3paxyHKIB OyayBaTH pi3HI MoAenml 1
MOpiBHIOBATH iX. B KiHIIEBOMY paxyHKy — 3aCTOCYBaHHS MaTE€MaTUYHUX Ta
iHpOpMaIIHHUX METOMIB BIJKPHUBAE MOXJIMBOCTI IS MOAANBIINX HAayKOBHX
JOCITIJKEHb Ta OTPUMAHHS BaXKJIMBUX NPAKTUYHUX pE3yJbTaTiB. 30Kpema —
MaTeMaTU4YHl MOJIeTIl MOXYTh OyTH BHKOPHMCTaHI JUIsl ONTHUMI3AIlll mapaMeTpiB
MpolLiecy Ta JJisi IPOTHO3YBAaHHS MO0 MOBEAIHKA Y MaOyTHHOMY.
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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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