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Ile o3Hauae, 10 JyIi OTPUMAaHHS TaKOro > pIBHS TOYHOCTI NpH
BUKOPHCTAHHI TMOBHICTIO PaHIOMI30BAaHOTO OJHO(AKTOPHOTO EKCIIEPUMEHTY
3Ha/100MThCS 301JIBLINTH KUIBKICTB criocTepexeHb B 11 — 12 pasis.

BucHoBku
Ha manomy mpukiazi Oylio MOKa3aHO SK METOJ OJOKOBOTO PaHAOMi30BaHOTO
eKCIIepUMEHTY 3a0e3ledye OI[HKY SKOCTi, IONUTY TOBapy 3 YypaxyBaHHSIM
JOACHKOTO (hakTopy.
CrBopena 0a3a MaHHMX 3a JOTMIOMOTOK 3a3HAYEHOTO METOMAY J03BOJISE
MaHIITyJIOBaTH iHQOpPMAIli€l0 IIOIO MOMUTY HA TOBapH 3 YypaxyBaHHIM
JIFOJICEKUX BIOZO00AHB [T BUPIIICHHS OJIaroMiifHUX Ta MPHOYTKOBUX ITiTECH.

Jlitrepatypa
1. “Statistics for Managers” by David M.Levine, David F.Stephan, Timothy C.
Krehbiel, Mark L Berenson: Prentice Hall,2005, 1310 p.
2. "Analysis of Variance and Covariance: How to Choose and Construct Models
for the Life Sciences" by Eugene Demidenko: Cambridge University Press,
2014, 400 p.

PE3AHOBA B.I',, JEBYEHKO B. M.
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MATEMATHUYHOI MOJEJI TEXHOJIOI'TYHOTI'O ITPOLIECY
REZANOVA V.G., LEVCHENKO V. M.
SOFTWARE FOR CONSTRUCTING A MATHEMATICAL MODEL OF THE
TECHNOLOGICAL PROCESS

Dynamic transformations taking place in all spheres of our life, rapid development of
technology and equipment, continuous informatization and computerization, processes of
globalization and integration of Ukraine into the world space today place high demands on
scientific research and the use of computer technologies. Modern industry is designed to
satisfy the population's needs for goods

Scientific research is mainly carried out experimentally, theoretical methods are used
significantly less. But mathematical modeling of technological processes is important from
the point of view of the possibility of obtaining theoretically grounded practical results,
therefore the task set in the work is relevant.

The development of software that implements all the steps described above will allow
to rationalize the researcher's work. It will be possible to build different models and compare
them without carrying out cumbersome manual calculations. Ultimately, the application of
mathematical and informational methods opens up opportunities for further scientific
research and obtaining important practical results. In particular, mathematical models can
be used to optimize process parameters and to predict its behavior in the future.

Beryn
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JluHamivHI TEepeTBOPEHHsI, sKi BiAOYBalOThCS Yy BCIX cdepax HAIIOro
KWUTTS, MIBUIKAI PO3BUTOK TEXHIKM Ta TEXHOJIOTiH, CyIiibHa iH(OpMaTH3aIis
Ta KOMII TOTepH3allis, MpoIecH rirobaiizarii Ta iHTerparmis YKpaiHu y CBiTOBHI
HPOCTIP CTaBJISITh Ha CHOTOAHI BHUCOKI BHUMOTH JI0 HAayKOBHX JIOCII/DKCHb Ta
BUKOPHUCTaHHS KOMIT'IOTepHUX  TexHousoriil. CydacHa TNPOMHCIOBICTb
NOK/IMKaHA 3aJOBOJNBHATH MOTpeOM HaceneHHs B ToBapaX. CTaHOBICHHA
CTa0IJIBHOrO CTaHy EKOHOMIKM IIAPUEMCTB BHMarae po3poOKH IiHOBHX
MEXaHI3MIB 1 TMiJXOMiB, BIOPOB3/PKEHHSIM HOBHX TEXHOJOTIH 1 akTWBizamii
MapKeTHHIOBOi pOOOTH, AKi O Jamum 3MOTy MiABHIINATH e(eKTHBHICTh
BUPOOHHMIITBA, CTBOPUTH CIPUSTIMBI IHBECTHULIHHI YMOBH, 3a0€3HEUUTH
KOHKYPEHTOCTIPOMOXHICTh MIPOAYKIIil Ha CIIOXKHBUOMY PHUHKY [1,2].

IMocranoBka 3aBAaHHSA
HaykoBi mocmimkeHHS 3IHCHIOETECS B OCHOBHOMY €KCIICPUMEHTAIBHUM
NUIIXOM, TEOPETHUYHI METOJM BHUKOPUCTOBYIOTBCS CYTTEBO MeHIIE. Ae
MaTeMaTUIHEe MOJICTIOBAHHS TEXHOJIOTIYHHMX TPOIECIB € BAXKIMBUM 3 TOUKH
30py MOXIIMBOCTI OTPUMAaHHS TEOPETHYHO OOIPYHTOBAaHUX TIPAKTUIHHX
pe3yibTaTiB, OTKE IIOCTAaBJICHA B POOOTI 33a7a4ya € aKTyaJIbHOI0.

OcHOBHa YacTHHA
[To6ynoBy MaTeMaTHIHOT MOJIENI 3aJI€XKHOCTI KPUTEPiiB BUXITHUX (DyHKIIH
3amadi BiM BXiMHUX (akToOpiB OyAeMO 3MIMCHUTH Ha OCHOBI pe3yJbTaTiB
EKCIICPHMEHTIB, IPOBEJICHUX 32 TUIaHOM [3].
ExciepuMeHT HEOOXiZHO TOCTaBUTH TaK, MO0 TpH MiHIMaNbHII
KUTBKOCTI JIOCTI/TiB, BapifOr0ul 3HAYCHHS HE3AIC)KHUX 3MIHHHUX 3a CIICIiaJbHO
copMyIIbOBaHUMH TPAaBWIIAaMH, TTOOYyBaTH MaTeMaTH4YHY MOJEIb CUCTEMH i
3HAHTH ONTHUMAJIbHI 3HAUYCHHS BIACTUBOCTEH CHCTEMH.
ExcriepuMeHT, B SIKOMY pealli3yloThCsl yCi MOXJIMBI ITOETHAHHS DPiBHIB
BCIX HE3aJIeXKHUX 3MIHHUX ((aKTopiB) - Iic MOBHHUH (HaKTOPHUI CKCIIEPUMEHT.
Komu 4ncno piBHIB piBHSETBCS JBOM, TO Ii€ IOBHHH (DaKTOPHUI €KCIIEPUMEHT
Ty 2%, YMOBH eKCIIepHMEHTY MpeJCTaB/IsIOTh Y BUIISAI TAOIHI| - MATPHI
TUTAaHYBAHHS, J€ PSIKU BiAMOBITAIOTH ICBHUM JIOCIIIaM, a CTOBIIII - 3HAYCHHIM
YUHHKKIB. ['eoMeTpuuHa iHTephpeTallis NOBHUX (AKTOPHMX IUIAHIB: IIaH 22
3a/1a€ThCsl KOOPJMHATAMHU BEPIIMH KBaJpaTa, TiaH 23 - KoOp/[MHATAMH BEPIINH
Ky0a, ipu k >3 - koopIMHATAMK BEPIIIMH TillepKyoOa.
3Haxomxenus moaeni merogoM [IDE cknanaerses 3:

- IUIaHyBaHHS EKCIIEPUMEHTY;

- BJACHE eKCIIePHUMEHTY;

- IepeBIPKH BiATBOPIOBAHOCTI (OJHOPITHOCTI BUOIPKOBUX JHCHEPCii);

- YTBOPEHHS MaTeMaTHYHOI MOAENTI 00’€KTa 3 MepeBipKOI0 CTaTHCTHYHOI
3HAYYIIOCTI BHOIPKOBHX KOE(IMi€HTIB perpecii;

- TepeBIpKH aeKBAaTHOCTI MATEMAaTHYHOTO OIIHCY.
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Bubip ¢axropiB, BUXiIHMX IapaMeTpiB i Mojeseil BinOyBaeTbcs 3
ypaxyBaHHSAM METH IOCTiKeHHS. MaTeMaTHyHa MOJENb, M0 MOXe OyTH
moOynoBaHa 3a pe3ylbTaTaMH eKCIIEPUMEHTIB 1 OIMMCYy€ TMPOIECH, IO
BiZIOYBarOThCS, 3aJIEKHO BiJ] BXITHUX (DAKTOPIB, MOXHA 3HAXOJUTH, 30KpeMa, y
BUTVIAAI TOJiHOMY TieBHOro mopsaky [1,2]. YacTo BHKOPHCTOBYIOTH
KBaJIpaTW4Hi, HEMOBHI KyOiuHi Ta KyOiduHI MOJeNi — B CHIJIy IPOCTOTH, a 3
iHmoro OOKy — 3[aTHOCTI JOCHUTh J00Ope OMUCYBaTH MPOILECH, IO
BiOyBatoThcsi. OOpaHHS BHIY MOJEINi 3MIMCHIOETHCS HA OCHOBI €MITIpHYHHUX
3HaHb JOCHIiJHUKA. 30KpeMa, MOIENb Yy BHUIJLAAI HEMOBHOTO KyOi4HOTO
MOJIIHOMY Ma€ BUTJISI:

Y= Bixy + Boxy + Bixs + Bpxi Xy + PiyXixy + fosX, Xy + S X XX, (1)
ne: B B> B — meinomi koedilieHTH NOTIHOMY;
X1, X2, X3 — akropu (BXiZHI MapamMeTpu) Mpolecy;
V1, Y2 — BUXiJHI TapaMETpH poLeCCy.
Jlo mapameTpiB BUCYBaIOTh PsiJi BUMOT:
- e(peKTHBHICTh 3 TOYKH 30py [OCATHEHHS MeTH (TOOTO mapameTp
OIITUMIi3alii TOBUHEH OIIHIOBATH (DYHKI[IOHYBaHHS CHCTEMH B LIJIOMY, a HE
OKpeMuX ii migcucrem);

- YHIBEpCaJIbHICTh (34ATHICTh 110 BCEOIYHOI XapaKTEpUCTHKH 00’ekTa
JTOCTTIDKEHHS);

- KUTBKICHUH BHpa3 OJHUM YHCIIOM;
- HasBHICTH (Pi3MIHOTO CMHUCIY;
- MIPOCTOTA 1 JOCTYIHICTh O0UNCIICHHSL.

Jns yHiBepcamizamii poOoTu mepeTBopuMo Mozaenb (1) mo BUNIALY
y3arajJbHeHO1 JTiHIHHOT 3aJIeKHOCTI:

Y=Lz + Bz + Bsza + Lz + Piazis + PrsZos + BiaaZizs
AC Z12=X1X25 Z13=X1X35 223=X2X35 Z723=X] X2X3.

Herimomi koedirieHTH, siKi HEOOXIIHO OOYHCIHTH 3a pe3yabTaTaMu
eKCIIEpUMEHTY, OyJIeMo IIyKaTH 3a MEeTOIOM HaiimeHmuX kBanpartiB (MHK) B
MaTpUYHOMY BHUTIANI [4], CyTh SKOrO TWOJNATae y HAcTymHOMy.  Hexait
BUKOHYETBCSI N CKCIICPUMEHTIB, B KOXXHOMY 3 SIKAX HC3QJCKHUM 3MIHHUM
(hakTOopam) x HamalOTLCS TIEBHI 3HAYEHHSA, i TIPH BOMY OJCPXKYFOTBCS MESKi
3HaueHHs 3aiexkHoi 3minHOl y. Hexait x' = (x'y,..., x',) Habip 3HaueHb
Ha3aJIC)KHUX 3MIHHUX, 0 0YyJI0 HAJaHO M B i-MY €KCIICPUMEHTI, y; — BiJIIIOBiAHI
3HA4YCHHS 3ayekHOi 3MiHHOI. 3rimHo 3 MHK B sKOCTI OLIHKH BEKTOpa
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napametpiB S = (f,...,[,) 0eperbest Takuii BekTop b = (by,..., b,) IpH IKOMY
. 2
cyma §(f)= % [ y; = f( Xt /3)} npUiMae MiHIMaJIbHE 3HAYESHHS 110 L.
i=1

Hexait X — MaTpuns miany, e 7 - KUIBKICTh TOYOK IUIAHY, p — KiJIbKICTh
(akTopiB; Y — BEKTOP-CTOBIMYMK 3HAYEHb 3alle)KHOI 3MIHHOI (Tapamerpa
onTHMi3amii), IO CIIOCTEPIraroThCsl y MEBHUX TOYKAX IUIaHa; b — BEKTOp-
CTOBIMUMK HeBimomux koedimientiB. Toni, 3rimao 3 MHK: »=(XX)"'XY, ne
«UITPUX» O3HAYAE ONEPALi0 TPAaHCIOHYBAHHSL.

3HaiineHi Koe(illieHTH — KOMITIOHEHTH BEKTOpa b — BKa3ylOTh Ha CHIY
BIUIMBY OKpEMHUX YMHHHMKIB Ha pe3yibrar. [Iporpamuo nmoOynoBany mouens [S]
HEOoOXi/THO MepeBipUTH Ha aAEKBATHICTD, MICII YOr0 MOYKHA BUKOPHCTOBYBATH il
JUTS TOJATIBIINX HAYKOBHX JOCIIDKEHb.

BucnoBku

Po3pobka mporpamMHOro 3a0e3rneueHHs, M0 peaji3ye BCi BHICOMUCAHI
KPOKH, TO3BOJIUTH PalliOHATi3yBaTH POOOTY MOCITITHHUKA. 3’ IBUTHCS MOXKIIMBICTh
0e3 TpOBENEHHS TPOMIZIKAX PYYHHX PO3PaxyHKIB OyayBaTW pi3HI Mopeni i
MOPIBHIOBATH iX. B KiHIIEBOMY pPaxyHKy — 3aCTOCYBaHHS MaTeMAaTHYHHX Ta
iHhOpMAIITHAX METOIB BIIKPUBAE MOXJIMBOCTI Ui MOJAJIbIINX HAYKOBHX
JOCTIDKEHb Ta OTPUMAHHS BaXJIMBUX TPAKTHIHUX Pe3ynbTaTiB. 30Kpema —
MaTeMaTHIHI MOJEN MOXXYTb OyTH BUKOPHCTAHI JJIS ONTHMI3alii mapaMeTpiB
MPOIIECY Ta JJIsl MPOTHO3YBaHHSI HOTO MOBEIIHKU Y MAaHOyTHEOMY.

Kntouoei cnosa: nporpamae 3a0e3neueHHs, €KCIIEPUMEHT, MaTeMaTH4Ha
MOJIENb, METO]] HAalMEHIIINX KBaPaTiB
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