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IlocTanoBka 3amaui

Jis aHamiTHKA CKCICPUMEHT € HAWBAKIMBINIMM  €TAlloOM 0araThbOX (YHAAMCHTAIBHHX 1 HPUKIATHUX
JOCTIJKCHb. 3a3BH4Yaif, 00 MaKCHMAaJIbHO BHBYHTH OO0'€KT Ta JI3HATHCSA PO KOMIUICKC HOTO BIACTUBOCTEH,
MOTPiIOHO WOTO MOCHITUTH, a caMe: MPOBECTH EKCIIEPUMEHTAIbHI JOCTIKEHHS Ta 3adikCcyBaTH pe3yJIbTaTH X
JIOCITIIHKeHb Ha HOCiAx iHpopMartii. [le HeoOXigHO 3 METOI0 MOPIBHIHHS JOCATHYTOTO PiBHS Mi3HAHHS 00'€KTA 3 THM,
SIKFHA CKJIABCS y JOCIIAHMKA B MPOIIEC] JITEpaTypHUX Ta MATEHTHUX IMOINYKiB, a B MOJANBIIOMY JJISI BUKOPUCTAHHS
3HaHb, 3M00YTHUX B XOJi MPOBEICHHS CKCIEPUMEHTAIBHHUX IOCII/DKEHb, B MPAKTHYHUX MUIIX. A/DKE B IBOMY i
TIOJIATaE OCHOBHA 3aJ1aya HAyKOBOTO TIOMIYKY. B CBOTO 4epry, e(peKTUBHICTh EKCIIEPUMEHTAITLHUX TOCIIKEHb 0araTo
B YOMY 3aJIC)KHUTh BiJl METOOJIOT1, sIka BUKOPUCTOBYETHCS B MPOIIECI IPOBEJCHHS HAYKOBUX IONIYKIB.

AHaJI3 nonepeaHix J0caiIxkeHb

Sk moka3ye aHali3 MONEepeaHiX NOCHiKeHb, BAPOOHNITBO HamiBpaOpuKariB, narnepy Ta KapToHY BiTHOCHTHCS
IO KJIacy CKIIQJIHUX TEXHOJOT1uHUX cucteM [1,2]. JlociKeHHs Ta BUBYCHHS TAKUX CUCTEM MOTPEOye CHeliaIbHOTO
MiX0/Ty, 3BaXKAOUYHU Ha 1X 0coOnmBicTh. HeoOXiHO aKIeHTyBaTH yBary JOCHITHHKA MIHIMYM Ha TPhOX acleKTaX
MIPOBEICHHS MOUTYKOBUX POOIT, HAa SIKUX MOXJIMBO 3HAYHO 36KOHOMUTH Yac 1 MaTepiaibHi PECYPCH i, pa30M 3 THUM,
oTpuMaru Oa)kaHi pe3yJIbTaTH.

SKIo MoBa #e po MepIIniA acTeKT, TO Ha IIbOMY €TaIli MOTPiOHO 3BEpHYTH yBary Ha HacTymHe. JlocimimkeHHs
CTaHy TEXHOJIOTIYHHX CHCTEM BHPOOHHMIITBA HamiB(haOpUKaTiB, Manepy Ta KapTOHY MOKa3ye, 0 Ha OKpeMi OJIOKH
TaKAX TEXHOJIOTIYHMX CHUCTEM, a OT)KE 1 Ha BCIO B LIJIOMY TEXHOJIOTIYHYy CHCTEMY BIUIMBAa€E Maca HE3aJIC)KHUX
JIETEpMIHOBAaHWX BEJWYHWH, SKi Ha3uBatoThes Gakropamu [1,2]. I1i hakTopu mposIBISIIOTE CBil BIUIMB Ha KOYXHOMY
i3 eramiB BUPOOHWIITBA, a came: B TMpOIECi MiATOTOBKHM MacH, BKIIOYAIOYH CTafil pPO3IMyCKYy, OYHIICHHS,
PO3MEITIOBAHHS;, CKJIAJIaHHS KOMITO3UIIIT;, BiIJIMBAHHS; PECYBaHHs, CYIIiHHS MOJOTHA. AJDKE, BAPOOHUIITBO MAarepy
YM KapTOHYy — II€ TMOCIiJOBHICTh B3a€MOIIOB’SI3aHUX IPOILECiB, BiJ e(PEeKTUBHOCTI (YHKIIOHYBaHHS SKHX, B
KIiHIICBOMY BapiaHTi, 3aJeXHTh SKICTh NMPOAYKII{, 110 BUrOTOBISEThCS. Pa3oM 3 THM, KUIBKICTB (akTopiB, sIKi
MPOSIBJISIFOTH CBOK) CHJIY BIUIMBY, MOXKE OYyTH MPAKTUYHO HEOOMEKEHOI0. A Ie 3MYIIYE IOCITIIHUKA 301IbIIyBaTH
00CAT CKCIEePUMEHTAILHUX JOCHIKEHh 1 TPU3BOAWTH O 3HAYHUX MAaTepiajJbHUX BUTPAT HA iX MPOBEACHHS.
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[MuranHio BinciroBaHHS (aKTOpiB, sSKI MOXKYTh OyTH BiJHECEHI JO0 IPylH He3HauMMHX, OyJe IpuiieHa yBara y
BUKJIAJKaxX JaHOI CTAaTTI.

Ha npyromy erami mocmimkeHb BaKIMBHUM acleKTOM € JOCATHEHHS MaKCUMalbHOI 1H(GOPMATHBHOCTI
ekcriepuMenTy [3]. Sk BimoMo, B XOi IPOBEJACHHS €KCIIEPUMEHTAILHUX JOCITIKEHb 00'EKT, SIKUH TOCIIKYEThCS,
MO-pi3HOMY pearye Ha 3MiHy ¢GakTopiB (0JHOTO a00 AEKIIBKOX OJHOYACHO) 1, TAKAM YHHOM, IPOSIBJISIE CBiil KOMILICKC
BIacTUBOCTeH. 3amada, sika CTOITh Mepex IOCITITHHUKOM — Ie TaK CIUIAHYBaTH NPOBEICHHS EKCIEPHUMEHTAIBHUX
JIOCITIKEeHb, 00 00'€KT B MPOIIECi HOTO JOCTIIHKEHHS MAKCUMAIBHO MPOSIBUB BECh CBill KOMITIEKC BIACTUBOCTEH,
HE3aJIe)KHO BiJ| BHYTPINIHBOI CTPYKTYPH IOCIIJPKYBaHOTO o0'ekTa (SIKy MU 3 4acoM BioOpasUMo y BHUTJIISIIL
MaTeMaTU4HOi MOJielli), a TaKOXX BIUIMBOBOCTI THUX abo iHmuMX akropiB. Takum uYnHOM, 3a0e3HEUyETHCS
MaKCHUMallbHa JOCTOBIPHICTH PE3YJbTATIB CKCIEPUMEHTAIBHUX JOCIIIPKCHh B yMOBaX BHIAJKOBUX "IIyMOBHUX'
nepewkos [3].

Knacuunum (He TOMY MIO BiH € KIIACHKOIO, a TOMY, III0 HOr0 B OCHOBHOMY BUKOPHUCTOBYIOTH) BBXKAETHCS 1 IX1]T
JI0 TIPOBEIEHHS EKCIEPUMEHTAIbHHUX JOCHIIKeHb, 3a SKOTO CTaH JOCHTIKyBaHOro o0'ekta (a, BIAMOBITHO i
iH(OPMATHBHICTH) TIOCTYTIOBO 3MIiHIOETHCS 1 (DIKCYETHCS i1 BILTMBOM JIMIIIE OJTHOTO 13 ()aKTOpiB, 110 OyiH BimiOpaHi
EKCIIEPUMEHTATOPOM B SKOCTI BIUIMBOBHX. 3MiHa KOXHOTro i3 (hakTopiB BimOyBaeTbcs 1O dep3i (Ha ¢oHi
3a(ikcoBaHMX 3HA4YEHb IHIMUX QakTopiB). JledKi eKCIepUMEHTaTOPH BBAXKAIOTh, IO TAKMM YWHOM JIeTIIE
MIPOCTIIKYBaTH, SK 3MIHIOETHCS BIATYK JOCHIIKYyBaHOTO 00'ekTa i 3adikcyBaTh HamaHy iH(oOpMaIliio y BUTIAIL
rpadixkis (miarpam). Ase Takui miaxin g0 ro0yBaHHS iHGOpPMAIli CTOCOBHO AOCHiIKyBaHOTO 00'€KTa 6arato B 4oMy
XHOHUH, aJke MOKE BUSIBUTHUCS, IO (haKTOp 3a MONEPEHIMH J0CIiiaMu OyB BKIFOUCHHUH IO €KCIIEPHUMEHTY, aJle BiH
HE BHSIBHB CYyTTEBOTO BILUIMBY Ha BUXIIHHUN MOKA3HUK.

EdexruBHEM BUpILICHHSAM i€l TpOOIEMH € BUKOPUCTAHHS KOMII'IOTEPHHUX TEXHOJIOTIH JUIs pO3pOOKH IUIaHy
(MaTpuIli) eKCIIePUMEHTAIBHUX JOCIHIIKECHb 3 TOJANBIINM CTBOPECHHIM aJCKBATHUX MATEMATUYHUX MOJCICH, SKi
MpUIATHI Ui [ied MoaemoBanHs [3]. Pasom 3 TuM, BpaxoByrOUH, 10 B MPOLECi pOOOTH MPOTPaMHOTO KOMIUIEKCY
pO3po0IsIEThCS ACKIIbKA PIBHOLIHHUX IUIAHIB CKCIEPUMEHTY [3], mepeln eKCIIEpUMEHTATOPOM IIOCTa€E 3ajada
BiIOpaTH €OWHUI TUTAaH EKCIEPUMEHTY. BupimieHHI0O IbOT0 THUTAaHHA Oyjae TpHIiIeHa yBara y TOJAlbIINX
BUKJIAJKaX JaHOI CTAaTTI.

HactynmauMm (TpeTtiM) acieKToM, Ha KWK MOTPIOHO 3BEpHYTH OCOOJIMBY yBary B MpoOIieci MPOBEICHHS HAYKOBUX
JIOCITIIDKeHD, € PO3pOOJICHHS aJeKBAaTHOI MaTeMaTHYHOI MOJETl Ta BUKOPUCTAaHHS i1 3 METOIO ITOJaJBIIOTO
JOCITIKEHHS 00’ €KTY, TOOTO 3 METOIO MOJICITIOBAHHS.

MareMaTHYHE KOMIT FOTCPHE MOJICIIOBAHHS HAa CHOTOJHIIIHIA JCHb CTal0 OJHUM 13 TOJIOBHHX 3ac00iB
JOCTIJKCHHST CKJIQJHUX MPOLECIB 1 CUCTEM, IO SKHUX BIIHOCITHCS CHUCTEMH BHUPOOHHUITBA MANepy Ta KapTOHY,
0co0JIMBO B yMOBaxX MiHIMaJILHOTO CIIO’KMBaHHS CBIXOT BOJM Ha BUPOOHMYI notpedbu. Ha MonentoBanHi 6a3yroThCst
Cyd4acHi IiIXOAHU 10 IPOEKTYBAHHs, ONTUMI3allil Ta yIPaBIiHHSA B PI3HUX TalTy3sX HAyKH 1 TeXHIKH. Sk BioMo, MeTa
MPOIIECY MOJICITIOBAHHS - 1€ 300y TTsI, 00poOKa Ta BUKOPHCTaHHS iH(QOpMAIIil CTOCOBHO 00'€KTIB, SIKi B3aEMOIIIOTH
MiX CO0O0 1 30BHIIIHIM cepenoBuiieM. Mojieab B JaHiil CUTyallil BUCTyHae sk 3aci0 Mi3HAHHS BIACTHBOCTEH i
3aKOHOMIpHOCTEH moBeainku 06'ekra [1,2].

TomoBHa 1 Ba)wMBa yMOBa, 3a SKOI MOMJIMBO TMEPEWTH BiJ mporecy JOCTiDKEHHS caMoro o0’ekta a0
IOCIIIKEHHS MaTEMAaTHIHOT MOJIEI, - [I€ BUMOra aJeKBaTHOCTI MaTEMATHIHOI MOZEI 10 BiIHOLIEHHIO 10 00’ €KTAa.
3a BUKOHAHHSA I1i€1 YMOBU MOJIMBHUH MOJANBIINN MEepeXif] 0 TMepEeHECEHHs pe3yIbTaTiB MOACIIOBAHHS Ha 00’ €KT
JIOCITIHKCHHS. AJICKBATHICTh — 1€ MOXKJIMBICTh BiATBOPEHHS MATEMAaTHYHOIO MOJIEIUTIO 3 3aJaHO0 IMTOBHOTOIO BCIX
BIIACTHUBOCTEH TOCIIHPKYBAHOTO 00’€KTa, SKi € BXJIMBHUMH B TMPOIECI NAaHOTO JOCTKEHHS. SIK TpaBwmio,
aJICKBaTHICTh MOJICIII BU3HAYAETHCS HA IMiJICTABI CTATUCTHYHHX OI[IHOK PO301HOCTEH 3HAYCHb BUXITHHUX IMAPaAMETPiB
MoJIeIi Ta 00’ €KTY, IO AOCIIKY€ETHCS, 32 OTHAKOBUX 3HAYCHHSIX BXITHUX (PAKTOPIB, PO3PAXOBAHUX 32 PE3yIbTaTAMU
cepii ekcrmepuMeHTIiB Ha 00’ekti MojemoBanHs [1,2]. [l mepeBipkd  aJeKBaTHOCTI MOJENII MOXYTh
BUKOPHCTOBYBATHCS JlaHi iHIIOI cepii eKCHepHMEHTIB, HXK sl mapaMeTpuyHoi inentudikanii. Takum 4uHOM,
MaTeMAaTHYHA MOJICNIb CTBOPIOETHCS 3 METOH BHUPIIICHHS KOHKPETHUX 3aBJaHb i, B JAHOMY BHIIQJIKY, PO3POOHHUK
MoJiei Mae OyTH BIIEBHEHMM, IO BiH HE OTPHMAa€ B MPOLIECI MOJEIIOBaHHS aOCypIHHMX pe3yibTaTiB. JlocmimHuk
MTOBUHEH OYyTH MEPEKOHAHUMH, 1[0 BCI OTPUMaHI B MPOIECi MOACIIOBAHHS PE3yJIbTaTH, BiIOOpaKaTUMYTh HEOOXiTHI
JUTA HBOTO XapaKTEPHCTHUKHU Ta BIACTUBOCTI MOAEIHOBAHOI CHCTEMH.

V 3arajbHOMY B IPOIIeCi PO3POOKH MaTeMaTUIHOT MOJIENi MOTPiOHO BpaxOBYBaTH TaKi BUMOTH:

- 3MICTOBHICTh MOJIEJi, TOOTO 3AaTHICTS il BiIOOpakaTH iCTOTHI PUCH 1 BIACTUBOCTI TMPOIIECY, IKUH BUBYAETHCS
1 MOJIEITFOETHCS,
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- JEAYKTHUBHICTh MaTeMaTU4HOi MOJENi , TOOTO MOJMJIMBICTh KOHCTPYKTMBHOTO BHKOPHUCTaHHS 1i 3 METOIO
OTpUMaHHS 0aKaHOTO IS TOCHiTHUKA PE3yIIbTaTY;

- IHAYKTUBHICTDh MOJIENIi — BUBYCHHS NMPUYHH 1 HACIIAKIB, BiJl OKPEMOTO JI0 3arajbHOT0, 3 METOI0 HAKOITMICHHS
HEOOXiTHUX TSI JOCITiTHIKA 3HAHB.

Mopens TIOBUHHA JaTH MOXMJIMBICTh 3HAWTH BiJIOBiAi HA TEBHI 3alUTAHHA, SKi BUHUKAIOTH y JOCHIiTHUKA,
OCKIJIbKA BOHHM OyJIM TIOCTaBJIEHI 3 METOI0 TJIMOOKOTO BHMBUEHHS 1 BUpINICHHS MpoOieMu. 3a3BUYail, CTyMiHb
JIeTaizarii MaTeMaTHYHO1 MOJIEII CJIiJi BUOMpATH, OPIEHTYIOYNCH Ha I, III0 TIOCTABJIEH] B MPOIIECi MOACTIOBAHHS,
3 ypaxyBaHHSIM HasBHUX PECYPCIB JJIsl CTBOPSHHS MOJEIII.

Haii6ispi nporpecuBHUM METOJIOM, SIKUiI BUKOPHCTOBYETHCS JUI PO3POOKM MaTeMaTHYHUX Mojened Ha 6asi
EKCIIEPUMEHTAJILHUX JIOCII/PKEHb, € METOJI I'PYIIOBOr0O ypaxyBaHHs apryMeHTiB (MI'YA), sikuit 6a3yeTncst Ha JeIKnX
NPUHIMIAX Teopii HABYAaHHS Ta cCaMOOpraHizaii, a came: Ha puHIMIax "cenekuii", abo crpsiMoBaHoro Binoopy [4].
BupinienHio nHMTaHHS BUKOPUCTaHHS CTBOPEHUX aJIeKBaTHUX Mojelieil [4] 3 MeToro MozentoBaHHs, Oy/ie npuaiieHa
yBara y MoJaibIINX BUKJIAJAKaX JAHOI CTATTi.

TakuM YMHOM, HeBHUPIlIEHOK YACTHHOI NMPOOJeMH 3 TPAaKTUIHOI TOYKH 30PYy € BIJCYTHICTh BiAMOBiIHOT
metomojorii. Omxe, BIPOBAUKEHHSI HOBHX TEH/CHI B METOJOJIOTII0 JOCII/UKEHHSI CTaHy CKJIaIHUX CHCTEM KapTOHHO-
[anepoBoro BUPOOHHITBA 1 € TOJIOBHOIO METOI0 IAHOI CTATTI.

BukJ/aa ocHOBHOT0 MaTepiaiay

TToBepTarounch 10 MEPIIOTO aCIIEKTY MPOBEACHHS MONTYKOBHX POOIT, HEOOX1THO CKa3aTH, IO 3 METOIO YCYHEHHS
3a3HAYCHUX BHWIIE TPYIHOIIIB, 10 BUHUKAIOTH Ha €Talli TOIMEPEIHHOTO MOCHIIHKEHHS TEXHOJIOTiYHOI CHCTEMH,
EKCIIEPUMEHTATOPY PEKOMEHIYEThCSI TIPOBECTH TOTIEPEIHE OIIHIOBAHHS CHJIM BIUIMBY KOXKHOTO i3 ()aKkTOpiB, sKi
BUSIBJICHI B X011 JTiTEpaTypHUX Ta MATEHTHUX MOLIYKIB, 1 COpPMyBaTH Ha Liil OCHOBI IpyIy HalliCTOTHIMIMX (aKTOpiB.
B nopansmomy ni gakropu OyayTh 3alisiHi Ha HACTYNHHUX €Tanax eKCIepUMEHTAIBHHUX JOCIKeHb. PazoM 3 Tum,
IHTYITUBHUHA 100ip ICTOTHUX (aKTOPIB NOCUTH CYO'€KTMBHHM 1 MOXXE NPHU3BECTH IO ITOMHIIKOBHX BHCHOBKIB 3a
pe3yJbTaTaMH aHali3y pe3yJbTaTiB JOCTikeHb. TOMy Ha eTali MOIEPEeIHbOTO JOCHTIDKEHHS PEKOMEHJOBAHO
BUKOPHCTOBYBATH CTaTHCTHYHI METOAM BifOOpYy (akTopiB, a came: METOAM EKCIepTHHX OIiHOK. Lli Meromm
I'PYHTYIOTbCS HA CTATUCTUYHIN 00poOL AaHUX, OTPUMAHUX y PE3yJIbTaTi ONMUTYBAaHHs CIIELIAJICTIB B AaHIi ramysi
3HaHb 200 aHaJi3y HAYKOBHUX JOCHIKEeHb. EKCTIEpTHI OIIHKH ()OPMYIOTHCS Ha OCHOBI Pe3yJIbTaTiB HAHHOBIMINX Ta
e He oMy OJIIKOBaHUX HAYKOBHX TIpallb, SIKi BUKOHAHI KOXKHUM 13 €KCTIEPTiB.

HesBakarounm Ha iXHIO CyO0'€KTHBHICTh, €KCIEPTHI OI[IHKA MICTATh KOPHCHY OO0'eKTHBHY iH(opmMmarito. Ls
iH(hOpMAIlis 1Ta€ MOXKITUBICTh OI[IHUTH CHJIY BIUIMBY KOXKHOTO JOCIHIIXKYBAaHOTO (hakTopa. 3a 3aCTOCYBaHHS IbOTO
METOJIy BB)XKA€ETKLCS, IO AYMKa TPYTIH €KCIIEPTiB HAiHIIIa, HiXK JyMKa OKpEMOTo eKcriepTa. MeTo IpyHTYEThCSI Ha
TOMY, III0 HEBi/IOMa XapaKTepUCTHKA TOCTIIKYBaHOTO SBHIIA TPAKTYETHCS SIK BUIIAIKOBA BEJIMYHHA, a iHIAUBIAyaIbHA
OILIIHKa KOXKHOTO €KCIlepTa WI0J0 ICTMHHOCTI Ta 3HAYymiocTi Tiel 4M iHmOI nofii € BimoOpaxeHHAM ii 3aKoHY
pO3MOALTY.

OCKIIbKM JyMKa KOKHOTO Crewiajicrta Mae Cy0'€eKTHBHUI XapakTep, TO CTYyIMiHb y3TO/PKCHOCTI pe3ysbTaTiB
pamXyBaHHS I'PYIH €KCIEPTIB MOXKIIMBO OLIIHUTH KOe(illieHTOM KOHKOpJaLii, SKUH PO3paxoByeThCs 32 HOpMyIIOr0:

o n
m*(n’ —n)
0 <W<1; (D

JIe: M — KUTBKICTh €KCIICPTIB, SIKi BKIFOUCHI 10 aHKETH OIUTYBAaHHS;
n - KiIbKICTb (DaKTOPIB, SIKi aHANI3YIOTBCS.

[CTOTHICTB 3HaYeHHs W BH3HAYAETHCS 32 JOMOMOTO0 KPUTEPIIO y2y. 3HAUECHHS >y MMOPIBHIOETHCS 3 TAOIUYHUM
— Tabmuwi %y — po3noiny (3a 3a1aHOT0 piBHA 3HAYMMOCTI 1 4kcna cTyneHiB ceoboau f=n-1). 3a y2, > y*(f) — crynins
Y3TOKEHOCTI MiX TOCIITHUKaMU HE BU3UBA€E CYMHIBIB.

TakuM YHMHOM, BHUKOPHCTaHHS METOJY EKCHEPTHHX OIIHOK [IO3BOJISIE EKCIIEPUMEHTATOpy IO30yTHCS HE
3HAYUMUX (PAKTOPIB i AETO0 CKOPOTUTH OOCST EKCTIEPUMEHTAILHUX TOCIIHKESHb.

[oBepTarounce 10 APYroro eramy MPOBEICHHS IOCTIHKEHb, HEOOXIMHO BIAMITHTH, IIO METOJ CHHTE3Y
iH(hOPMATUBHUX IUIAHIB € ABOeTamHuM [3]:

1) Ha mepuIOMy erari 3a 3alaHUMU Napamerpamu 1iany (M — uncio dakropis, N - uncno pocninis, K - uncio
PiBHIB JMCKpeTH3allii) reHepyeTscst F Oa3ucHMX BapiaHTIB, sIKi 3aJ0BOJBHSAIOTH YMOBI PIBHOMIPHOCTI ITOKPHTTS
obmnacTi 3oHAyBaHHA. KinbKicTh 6azucHUX BapiaHTIB F, siki reHepyIoThCs Ha MIEPIIOMY €TalTi, 3aJIeKUTh BijI 3HAYCHb
napametpiB. M,N,K i Moke 3MiHIOBAaTHCS B MeXax BiJ 1 0 NEKiIbKOX COTCHb;
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2) Ha Jpyromy erari 31iHCHIOIOThCS OaraToKpHUTepialbHUIM aHaii3 0a3MCHUX IUIAHIB Ta JIOKaJIbHI IEPETBOPECHHS
KOXKHOTO 3 HUX 3 METOIO BiAOOpY HAMOUIBII MPUHHATHOTO I peaiizalii 3a BUMOror nociigauka. Le 1 € mpyrum
ACIIEKTOM METOLOIOTI.

Jnst oxeprkaHHS OUTBIT AeTanbHOI iHGOpMAIIl PO BIACTHBOCTI aHATI30BaHUX IJIaHIB MOKHA BHOpAaTH OJWH 3
HUX B SKOCTI OMOPHOTO Ta IMPOaHaTi3yBaTH JIOKAIHHO MOB'sI3aHi 3 HUM BapiaHTH 3a paXyHOK OTiepalliil iHBepTyBaHHS
1 IOpOJKEHHSI ajbTepHATHB [3].

IToBepTarounch 10 TPETHOTO, 1 JAyXKE BAKIMBOTO, ACIIEKTY METOOJIOTii HayKOBUX JOCIIIKEHb, HEOOXiaHO
BIZIMITUTH, 10 pO3pO0Ka aJIeKBaTHUX MaTeMaTHYHHUX MoJielieii [4] CTBOPIOE CIIPUSTIIMBE TOJIE JUIs MOAETIOBAaHHS Ta
MOUIYKY ONTHMAJIbHUX YMOB 32 YMOBH BUKOPUCTaHHSI KOMII IOTEPHUX TEXHOJIOTIH.

BpaxoByroun ckjiaJHICTh TEXHOJIOTTYHUX CHCTEM BUPOOHMLITBA HaNiB(aOpHKaTiB, Marepy Ta KapTOHY, CTBOPEHO
PAA aACKBaTHUX MAaTEeMaTHYHUX MOJICIICH, IPUAATHUX IS IIUJICH MoemoBaHHs [4], a came:

- MareMaTHyHa MOZEJb 3a IIOKa3HHKOM MacoBa KOHLEHTPALIisl BOJOPO3YMHHHUX OPraHIYHUX PEUOBHH:

Y = - 273,82 + 1,06+10""+X7+In(X7) + 5,28+X1+X6 + 4,06+10%X3+In(X2) + 2)
+1,05+10 « X2 + 8,56+102:X7:In(X3s) + 6,04+1072:X4+In(X7)
- MaTeMaTUIHa MOJIEITh 3a TIOKa3HUKOM OionorigHoro cnoxuBaHHsa kucHIO (BCKs):
Y: = 33,08 + 6,2+X1+X3 + 4,41:10*:X1+X7- 5,31:101:X2+X3 + 3)
+9,22:102« X2+X7 + 6,29:1071:Xs + 3,43+10"2:X+X7
- MaTeMaTHIHa MOJIEITh 33 TIOKa3HUKOM XiMI9HOTO crioxkuBaHHS KucHIO (XCK):
Y; = - 772,45 + 1,14:X7 + 6,15:10' «Xe:In(X1) + 1,15:X1+In(X2) + 4
+1,37+10% « X3+In(X5s) + 6,58+In(X4)+In(Xs) + 2,38+10'<In*(Xs).

[IpoBenennit ananiz mozeni (2-4) mokasye, 0 BiJHOCHA ITOXMOKa BIATBOPEHHS MacHBY BHXITHHMX JIaHUX, 32
SIKUMH pO3pOOJICHO Mojelni, He nepeBuurye 5%. Mojeni nmokaszajin IpakTHYHO OAHOCTaiHYy 30DKHICT Ha BCIX
EKCIICPUMEHTAIEHUX TOYKAX 1 1€ € MEPEKOHIMBUM JIOKa30M TOT'0, II[0 OTPUMAaHi MOJIEIi MOKYTh OYTH 3 BUKOPUCTaHI1
3 METOK TMPOTHO3YBAaHHS 3a MOKa3HMKaMU Y1 - Y3 K Ha TOYATKOBHX cTamnax (PyHKIIOHYBaHHS TEXHOJIOTTYHOI
CHCTeMH BUPOOHUIITBA HaliB(paOpHKaTiB, Manepy Ta KapToHy (3a HU3bKOi KOHIIEHTpAIlil BOJOPO3YHMHHUX OPTaHiqHAX
pPEYOBHUH), TaK i B yMOBaxX BUCOKO{ iX KOHIIEHTpAIlii (B TEXHOJOTIYHUX CUCTEMaXx, sIki HAOJIMKEHi 10 3aMKHYTHX ) [4].

B mporieci po3poOku MaTeMaTHIHIX MOJIETICH B po3paxyHOK B3sATO HACTyMHI (akTopu [3], a came:

- X - BMICT BOJJOPO3YMHHUX OPTaHIYHUX PEYOBHH Y BOJIOKHHUCTIH CUPOBUHI, KI'\T;

- X5 - Bigaomenns nmokasHukiB  XCK\BCKs y BogHI# BUTSKIII BOJIOKHHCTOT CHPOBHHU;

- X3 - BigHomeHHs moka3HukiB BCKs\opr.yactuHa y BOIHIN BUTSKII BOJIOKHUCTOT CUPOBHHU;

- X4 - TeMIIepaTypa 3B0pOTHBOI BOAM [/ po30bapienns macy, °C;

- X5 - ctynins miuBa Macu, LIP;

- X6 - MacoBa JI0J1s BOJIOKHA,%o;

- X7 - MacoBa KOHIIEHTpaIlisl pO3UNHHUX OPTaHIYHAX PEYOBUH Y 3BOPOTHIH BOIi, MT\IT;

- X3 - Bigaomenns nmokasHukiB  XCK\BCKs y 3BopoTHiit BO/Ii.

BucHoBkm

3 METO0 MOJEIIOBAaHHS PO3POOJICHO METOMOJIOTII0 JOCTIIKEHHS CTaHy CKJIAJHUX TEXHOJOTIYHUX CHUCTEM
BHPOOHMIITBA MATIEPY Ta KAPTOHY, SKa JO3BOJISE MepeA0adnTH 3HAUCHHS TTapaMeTpiB ONITHMI3allii y cTaHax (TOYKax
(aKTOPHOTO MPOCTOPY), L0 HE AOCHIJKYBaJIHCS B IPOLECI MPOBEICHHS CKCICPUMEHTY. MOJCTIOBaHHI Mae
BiOyBaTUCs Ha 0a3l KOMIUICKCY aJCKBATHHUX MaTEMATHYHUX MOJICJICH, SKi CTBOPCHI HAa OCHOBI MOIEPETHBO
MPOBEJCHUX CKCICPUMCHTANbHUX JAOCHikeHb [4]. TIpolecy MOJETIOBAHHIO MiAJAIOThCS  TaKi SBHINA, SK:
eKCTpaKIisi BOJOPO3YMHHUX OPTaHIYHMX PEYOBHMH 13 BOJOKHUCTUX HamiB()aOpuKaTiB B Hpolecax BHPOOHMLTBA
mamnepy Ta KapToHY 3 MiHIMAJIBHUAM CIIOKHBAHHSM CBIXKOi BOJIH.

IlepcneKTHBH MOAAIBLIIUX A0CTIAKEHb

TToganpmuMy eTanaMu AOCTiAHUITFKOT pOOOTH € BUKOPUCTAHHS CTBOPEHUX MaTEeMAaTHUYHUX MoJenet (2-4) s
niie  MozemoBaHHSA. [locTaBieHO 3amady CHOPOTHO3YBAaTH piBHI 3a0pyIHEHHS BOJOIOTOKIB CKJIATHUX
TEXHOJIOTIYHUX CUCTEM BHPOOHHIITBA MANepy Ta KApTOHY BOJOPO3UYNHHIMH OPTaHIYHIUMH, a TAKOXK MiHEPaTbHUMHI
KOMIIOHEHTAMH B YMOBaX CKOPOUYEHHS CIOXHMBaHHS cBixoi Bomu 3 40 M3\t mo 10 mM*\1. Lle gacTs MOXIHBiCTH
BU3HAYMTHCS 3 BUXITHUMHU HaliBpabpruKkaTamMu, KOMIUIEKCOM JOTIOMIKHHUX XIMi9HHX PEYOBHH, & TAKOXK 31 CXEMOIO
BHKOPHCTaHHS 3BOPOTHIX BOJI.
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Ploskonos V. G.

NEW TRENDS IN THE STATE RESEARCH METHODOLOGY OF COMPLEX SYSTEMS OF PAPER
AND PAPERBOARD PRODUCTION

For the analyst, experiment is the most important stage in many fundamental and applied research. In order to study
the object as much as possible and learn about the complex of its properties, it is necessary to investigate it, namely:
to carry out experimental researches and to record the results of these studies on the media. This is necessary to
compare the achieved level of knowledge of the object with that of the researcher in the process of literary and patent
searches. In the future, the knowledge gained during the experimental research is used for practical purposes. This
is the main task of scientific search. In turn, the effectiveness of experimental research largely depends on the
methodology used in the process of scientific research.

The researcher's attention should be focused on at least three aspects of carrying out the search work, at the expense
of which it is possible to save considerable time and material resources and, at the same time, to obtain the desired
results.

In the first stage, it should be noted that the study of the state of technological systems for the production of semi-
finished products, paper and cardboard shows that the individual blocks of such technological systems, and therefore
the whole technological system is affected by the mass of independent deterministic values, called factors. These
factors exert their influence in the process of mass preparation, including the stage of dissolution; cleaning; grinding;
composing the composition,; casting; pressing, drying of a cloth. After all, the production of paper or cardboard is a
sequence of interrelated processes, which, in the long run, ultimately depend on the quality of the products being
manufactured.

In order to effectively reduce the number of factors that exert their influence, it is advisable for the experimenter to
make a preliminary assessment of the influence of each of the factors identified in the literature and patent searches,
and to form a group of the most significant factors on this basis. In the future, these factors will be involved in the
next stages of experimental research. However, intuitive selection of significant factors is quite subjective and may
lead to erroneous conclusions from the results of the analysis of the research results. Therefore, at the stage of
preliminary research it is recommended to use statistical methods of selection of factors, namely: methods of expert
assessments. These methods are based on the statistical processing of data obtained from a survey of specialists in
the field of knowledge or analysis of scientific research. Expert assessments are based on the results of the most recent
and unpublished scientific works performed by each expert.

Despite their subjectivity, peer reviews provide useful, objective information. This information makes it possible to
evaluate the impact of each factor under study. Using this method, the opinion of the expert group is considered to be
more reliable than the opinion of the individual expert. The method is based on the fact that the unknown
characteristic of the studied phenomenon is treated as a random variable, and each expert's individual assessment of
the truth and significance of an event is a reflection of its law of distribution.

In the second stage of research, an important aspect is to achieve maximum informativeness of the experiment. It is
known that in the course of experimental research, the object under study responds differently to changing factors
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(one or more simultaneously) and, thus, exhibits its complex of properties. The task of the researcher is to plan the
experimental studies so that the object in the course of its research maximally manifested its entire complex of
properties, regardless of the internal structure of the investigated object, as well as the influence of these or other
factors. Thus, the maximum reliability of the results of experimental studies in the conditions of random "noise"
interference is ensured. Subsequently, multicriteria analysis of the basic plans and local transformations of each of
them are carried out in order to select the most suitable for implementation at the request of the researcher. This is
the second aspect of the methodology.

The third, and very important, aspect of research methodology is the development of adequate mathematical models
[4], on the basis of which a favorable field is created for modeling and finding optimal conditions with the use of
computer technologies. At this stage, taking into account the complexity of technological systems for the production
of semi-finished products, paper and cardboard, a number of adequate mathematical models, suitable for modeling
purposes, have been created.

Further stages of research work are the use of created mathematical models for modeling purposes. The task is to
predict the levels of pollution of water flows of complex technological systems of paper and cardboard production
with water-soluble organic, as well as mineral components under conditions of reduction of fresh water consumption
from 40 m? \ t to 10 m3\ t. This will give you an opportunity to determine the initial semi-finished products, a complex
of auxiliary chemicals, as well as with the scheme of return water use.

Key words: methodology, mathematical models, model adequacy, modeling, paper and cardboard production,
organic water-soluble substances.
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'HanjionaabHuii TexHiuHMii yHiBepcuTeT YKpainu
«KuiBcbknii moJitexuiynuii incturyt imeni Irops Cikopcbkoro»
Monichbkuii HALIOHAJBLHUI YHIBepcHTET

EKCIIEPTHA CUCTEMA ABTOMATHU30BAHOI'O
KEPYBAHHSA AKICTIO IPOAYKTIB 31 CKJIA

Piwenv 6 canysi eupobuuymea ckisnux o6’cxmis, 3 QYHKYICIO 6NAUGY HA MEXHONOLIUHUL Npoyec 3 Memoio
nioGuUeH s NPOOYKMUBHOCHI SUPOOHUYMBA HAPA3I HEMAE, MOMY AGMOMAMU3AYIS KEPYEAHHsL SIKICIIO 20MO8oi
NPOOYKYII WAAXOM PO3POOIEHHS MA UKOPUCMAHHI eKCNEPMHOL CUCTNEMU € AKIMYATbHUM 3A60AHHSAM.

Hocsenenns  memu  3anponoHOBAHO  WIAXOM — PO3POOKU MA  GNPOBAONCEHHS — eKCHepmHOl  cucmemu
ABMOMAMU308AHO20 KEPYBAHHI SAKICIMIO NPOOYKMI6 3a ckia. /s peanizayii 0anoi excnepmuoi cucmemu po3pooneHo
npozpamue 3a6e3nevents; npu QOpMySarHi excnepmiuoi 06asu 3HaHb 0OPAHO MemoO OYIHKU (PaKmopié uLiaxom
PAHIICYBAHHI; MAKONC BUKOPUCAHO MEMOO PO3PAXYHKY «8a2U» OYMOK eKCHepmis;, 3anponoHO8aHO RiOXi0 00
BUBHAYEHHSI «A0EKEAMHOCMIY eKCRePMI8, W0 NOJIA2AE Y 3aCMOCy8anii memoody Pomanoscvkozo; sukopucmogyemocs
OYIHKA Y32004CEHOCE PAHIICYBAHHS (haKmOopie ekcnepmamu 3a 00nomo2oto koegiyicuma xonxopoayii Kenoanna.
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