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Onucano npoyecu npoexmysants ma po3paxyHKy aibmepHamueHux i ONmMuMantbHUxX
sapianmis peanizayii mexunonociunux npoyedyp. Ingopmayitinum 6azucom 6uKoHaHo020
00CNIOAHCEHHA CTY2YIOMb aKmopu, wo ymeopioroms muoxcuny Ilapemo, ma pezynoma-
My OYIHIOBAHHA AbMEPHAMUE 3G YMOGHO BUPAICEHUMU YACMKAMU 6NAUEY (hakmopa
HA pe3yIbmamueHicmb NeeHoI anbmepHamusyu y npoexmosanux eapianmax [1]. lpu-
HACIOHO 3ACTOCOBAHO MeOPit0 O0CHIONHCEHHs Onepayiil, OOHUM i3 HANPAMIe SKoI € UOip
anemepHamug, nody0o8aHull Ha OCHOGI Memooy NiHIHO20 320PMAaHHs Kpumepiie ma
bazamoghaxmopnoi onmumizayii. Pospaxosano ¢yyHkyii KopucHocmi, wjo ciy2yrnoms iH-
CMPYMEHMOM 6CMAHOBIEHHS ONMUMATLHO20 6apIaHma peanisayii npoyecy 3anucy KHudiC-
K08020 8UOAHHS HA HOCII.

Knrwuosi cnosa: paxmop, mnoocuna Ilapemo, anvmepuamusHuii ma onmumais-
HUll eapianmu peanizayii npoyecis, OyYHKYil KOPUCHOCMI, AKICMb 3aNUCY BUOAHHS HA
HOCIU.

IocTranoBka npod/aemMu. onpyKapChbKuii eTan MigroTyBaHHS KHHKKOBUX BUAaHb
MICTHTB, KPIM NPOLECIB MPOEKTYBAHHS Ta KOMIO3ULIHHOTO OQOPMIICHHSI MallOyTHBOT
KHUTH, BaXKJIMBY IPOLIEAYPY 3alliCy BUJAHHS Ha MarepiajbHUN HOCii. BoHa akymyimoe
B cO01 pe3ysbTaTy NONEPeHBOr0 ONPALIOBAHHS MOJIirpadiuHol NpOAYKLii Ta roTye Ma-
TepiajbHe MIAIPYHTS AJIsl peaiizauii npouecy ApyKyBaHHA. JlociimkeHHs, BUKOHaHI y
BKa3aHOMY HampsMi, OPi€HTOBaHI Ha aHaJi3 1 onpauoBaHHs iHGpOpMaLiHHUX YMHHUKIB
Ta X BIUIMB Ha PE3YJbTaTHBHICTb 3aBEPIICHHS TEXHOJIOTTYHUX MPOLIEYP, 10 3yMOBIIIOE
3aCTOCYBaHHS BiJIMTOBIIHUX METO/IB 1 32C00IB CHCTEMHOTO aHalli3y, TeOPil JOCIiKEHHS
orepauii, Teopii HeUiTKUX MHOXHH Uil (pOpMYyBaHHs i IPOTHOCTUYHOTO OLIHIOBaHHS
SIKOCTI JTIOCJTIJ[PKYBaHUX TIPOIIECIB.

AHaJi3 oCTaHHIX JOCTiMKeHb Ta my0Jikaniil. BupueHHs omyOikoBaHUX TIpallb
CBIAYUTDH PO CTAHOBJICHHSI HOBOTO HAYKOBOI'O HAIpPsIMY, OPIEHTOBAHOTO HA CTBOPEHHS
METOJOJIOTTYHUX OCHOB iH(OPMALIHUX TEXHOJOTiH (OPMYBaHHS Ta MPOTHOCTUYHOTO
OIIIHFOBAHHS SIKOCT1 KHIDKKOBHX BHUJIaHb [ 1, 2] 1 pemakuiiiHo-BUIaBHUYOTO TIporecy [3].
PozpoOnieHo 3arasbHi TEOpETHYHI 3acaii IIaHyBaHHS AJIFTEpPHATUBHUX BapiaHTIB peastiza-
il TeXHOJIOrTYHUX TpoueciB [4, 5], 3aificHeHo GararoakTopHUid BUOIp albTepHATUBHUX



56 HAYKOBI 3AIIMICKM / SCIENTIFIC PAPERS * 2019 / 1 (58)

BapiaHTIB KOMIO3ULiITHOTO O(hOpMIICHHS BUIAHHS HA OCHOBI JIHIHHOTO 3rOpTaHHsI KPH-
TepiiB [6].

Merta crarTi. OTpuMaHi MOJENi MPIOPUTETHOTO BIUIMBY BHOKPEMIIEHUX (DakTOpiB
Ha AKICTh 3alyCy BUIAHHS HA MaTepiaJbHUN HOCIH CIyTryIOTh HiICTaBOIO AJIsl IPUNAHST-
TS piLICHHS MIPO IX BaXKJIMBICTH 3 ONNIAY HA «y4acThb» KOHKPETHOTO YHHHHKA y MPOLeci
pearizanii TexHOJOr YHUX npouenyp. Kopucryiounch MareMaTn4HOIO TEPMiHOJIOTIETO,
MaeMO HeoOXiJHI BUXIJHI AaHi 1010 MipHu BIUIMBY (akTopa Ha Mpolec, OTHAK HEel0C-
TaTHI JUIA X TIOBHOTO IPAaKTHYHOT'O BTIJIEHHS. TOOTO CyTTEBUMM € HE TUIbKU 3HAHHS PO
YMOBHY BaIuBicTh (akropa. [loTpiOHO mociianTH, Ky TPyAOMICTKICTh HEOOX1IHO
3aTpaTUTH Ha KOXHHUH 13 (pakTopiB, AKIIO BiH iAeHTU(IKYE Ait0, 200 HACKIIBKU BaXKIIH-
BUMH € O3HAYCHI HUMM Marepiany 4u oOJaJHaHHS NPHU CyKylHil B3aemomnii ¢axTopiB
JUISL AOCSITHEHHS HaJIeKHOI (200 MpOrHo30BaHoOi) SKOCTI BUpoOy 4u mpouecy. 3aBaaH-
HSl TAKOTO THITYy HaJIeKaTh 10 KJacy po3paxyHKy ajibTepHATUBHHUX BapiaHTiB Ta BUOOPY
Kparoro (ONTUMalbHOI0) 3 HUX 32 IIEBHUM KPUTEPIEM, 10 SIKOTO BiTHOCATH 3a1a4dy Oa-
raTokpurepiaibHoi (6ararodakTopHoi) onTuMi3alii, MOB’S3aHOT CBOEIO YEPIoI0 3 yXBa-
JICHHSIM pillICHb.

BukJiax ocHOBHOT0 MaTepiaxy goc/igaxeHHs1. /111 po3B’s13aHHS 03BYy4EHOTO BUILE
3aBaHHS JOCTAaTHRO OOMEXHTHUCS (HaKTOpaMH, 0 0OUparoThes 3a npuHuunoM Ilape-
TO [7], 3riIHO 3 SIKUM i3 3arajJbHOT MHO)KHHH BHOKPEMIIIOIOTHCS (DaKTOPH, SIKi 32 CBOIM
BIUIMBOM JIOMiHYIOTh Ha/l IHIIMMH, TOOTO 3 MOJAJIBIIOTO PO3IISAY BUIy4aeMO (hakTopH,
SIKi MAIOTh CYTTEBO MEHIII BaroBi 3HaueHHs [7]. OTke, IUIs TOCHIKSHHS OepeMOo B3aeM-
HO HeIOMiHOBaHi (pakTopH, sIKi yTBOPIOIOTH Tak 3BaHy MHOxHHY [lapeTto.

3rizHo 3 MeToxamMu Teopii yxBajeHHs pilleHb [ 7] 3a1ada OararokpurepiaabHOI ONTH-
Mizallii Ha MHOYKHHI aJlbTepHaTiB [ 3a HasSBHOCTI (yHKLIH MeTH [ (x) = ( 4 (x) yeees S (x))
NoJISIrae y MOJENIIOBaHHI (PyHKIIH KOPHUCHOCTI Ta 3HAXOKEHHI IX MaKCHUMAaJIbHOTO 3Ha-
yenns, 10610 f; (x )—>max i=lLm[7].

BararokpuTepianbHiLi BUGIP albTepHATHBH TOOYIOBAHMI Ha OCHOBI METOLLY JTiHili-
HOTO 3TrOPTAaHHS KPUTEPIiB, CyTh SIKOTO MOJISIrae y JiHIMHOMY 00’ €THAHHI YaCTKOBHX IIi-
JTbOBUX (DYHKIIOHAMIB f,,..., f, B ONUH (QYHKIIOHAI:

:iwiﬁ(x)_”fﬁ)m weW, (D

n
e W= w=(w1,...,wm)7; w, > 0; Zm =1
i=1
Baru dakTopiB W, OTOTOKHIOIOTHCS 3 YMCIOBUMH 3HAYEHHSIMU BIANOBITHUX (QyHK-
it kopucHocri. s BHOOpY allbTepHATHBY BUKOPUCTAEMO TEOPEMY METOTy OaraToKpu-
TepiabHOI TEOPil KOPUCHOCTI, CYTh SIKOT IOJIATAE B TOMY, 1[0 Y BUTIAJIKY HE3AJICKHHX 32
KOPHCHICTIO Ta IIEPEBaror0 KpUTEPiiB icHye QyHKIIsI KOPHCHOCTI [§]

= iwiui (yi )s (2)

=1

AKa CIyrye KpuTepieM BHOOpY onTumaibHoOro Bapianrta. [Ipu upomy U ( — Oararo-
KpHUTepiajabHa (QYHKLIS KOPUCHOCTI (0 <U ( )S ) QIBTEPHATHBHU X ; U, ( — (yHKLisA
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KOPHCHOCTI I -TO KPUTEPIiIO (0 <u,(y,)< 1) ; ¥; — 3HAUCHHS aJIbTCPHATHBH X 32 KpUTE-
piem i; w, — Bara i-ro KpuTepito, npudomy 0 <w, <1, Zwl. =1
i=1

DopmynioBaHHs 3aBIaHH OaraTroakTopHOro BUOOPY ajibTepHATUBH IiJl 4ac Mpu-
WHATTS pillieHHs TOOy0BaHe Ha OCHOBI TaKUX MPUMYIICHb [4, 8]:

— MHOXHHA anbTepHaTHB X — I¢ CKIHYCHHA MHO)KHHA eleMeHTiB X = {x1 I N },
sIKi 0c00a, 1110 TpUMae pillieHHs, MOXKE IepepaxyBaTy;
— OLIHIOBAHHS AJIBTEPHATHB 3/11HCHIOETECS 32 M KPUTEPisIMHU, a00 QYHKLISIMU KOPHC-

HOCTi f, npudomy f; 1 X —)R(z’zl,m .

— oco0a, o NpuiMae pillleHHs, TOCIYTOBY€EThCs (pakTOpaMu, YHOPSIIKOBAaHUMH 32

Ba)XJIMBICTIO a00 X BarOBUMH 3HAYCHHSIMH.

[ligcTaBoro A MPOSKTYBAHHS 1 PO3PAaXyHKY aJbTePHATUBHUX TA 3HAXOHKECHHS OI1-
TUMAaJILHOTO BapiaHTiB BUKOHAHHS JOCIIKYBAaHOTO MIPOLIECY CIYrye OTPUMaHa paHilie
Ta HaBe/IeHa HIDKYE ONTHMi30BaHa MOJEIb IPIOPUTETHOTO BILIUBY (aKTOpiB Ha HopMy-
BaHHS SIKOCTI BUJaHb y MPOIIEC 3anKcy Ha HOCIi [1].

| 3ATINC BUJIAHHS HA HOCIH |

< Ckua iHi cTh 300pasxeHus (180) | Z3 |

N
)

| Tun pxepena BunpowmiuoBa HHs (119) |

I Marepiamnu (77) | Z6 |
I Cnoci6 apyxyBaHns (50) | 7g |
]l Bun pacrpyBanns (32) | 7y |
I Tum maTepiansaoro HOCis (20) | Z |

| Jliniatypa pacrpooro exemera (13) |

N

° |

<« 1' Criod 6 3amucy Ha HOCi#(9) | 7 |

Puc. 1. OnTuMizoBaHa MOZIENb IPIOPUTETHOTO BILIMBY (PAKTOPIB HAa (hOPMYBAHHS SIKOCT1
BHJIaHP Yy MIPOIIECi 3ancy Ha MaTepialbHUA HOCIH

3rigno 3 Mmogemtio (puc. 1) Buokpemumo Qaxkropu MHOKHHHU [lapeTo — nomiHaHTHI
3a BIUIMBOM Ha JOCJIJDKYBaHUHN MpoLec, a came: Z; — CKiIagHicTs 300paxenHs (CKJL,
Bara 180 y. 0.); z; — Tun jpkepena sunpomintoBanns (TIB, Bara 119 y. 0.); z, — Ma-
tepiamu (MTP, Bara 77 y. 0.); z; — cnoci6 npykysanus (CLP, Bara ¢gaxropa 50 y. o.).
3anmamo y Tabn. 1 xomOiHawii 4acTOK BILIMBY (DaKTOpiB Ha MPOLEC, peai3alis SKoro
3IiHCHIOETBCA 32 allbTepHATUBHUMH Bapiantamu 1, 2, 3 [1].
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Tabmums 1

OuiHoBaHHS anbTepHATHB 3a pakTopamu MHOxUHU [IapeTo

o OUiHIOBaHHS aNbTePHATHUB
HasBu ¢axropis Brxizul Bart 3a (hakTopamu
(axropis
1 2 3
Ckuannicts 300paxkenHs (CKJI) 180 (23) 20 % 60 % 20 %
Tun mpxepena o o o

BunipominroBaHHs (T/IB) 19 (Z7) 20% 40% 40%
Martepianu (MTP) 77 (z) 30 % 20 % 50 %
Cnoci6 apykysanns (CJP) 50 (z) 50% | 30% 20 %

Jist yrouHeHHS Bar (pakTopiB pO3paxoByIOTh MAaTPUL HONAPHUX ITOPiBHIHD 3a APY-
UM cTOBMLEM Tadi. 1. Omyckarouu iX, AiCTaEMO:

w, =0,60; w, =0,25; w, =0,09; w, =0,006.

Kputepii y3romkeHocTi A, =4,16; IU =0,05; WU =0,06 € B Mexax, I0MyCTH-
MUX JJI51 IBOTO METOAY 3HAYEHb.

OO6uncnenns 3Ha4eHb QYHKLIH KOpUCHOCTI (hakTOpiB 31 ICHEHO HAa OCHOBI MaTPHUIIb
MOIIAPHUX TOPIBHSAHB, TOOYJOBAaHMX 3TiHO 3 YacTKaMH (DaKTOPiB B aJIbTEPHATHBAX, Ha-
BE/ICHUX Y TPhOX OCTAaHHIX CTOBNLSAX Ta0d. 1. OTpuMaHO Taki pe3ynbTaTh:

— akrop CKJI: u,, =0,142; u, =0,714; u,, =0,142;

— dakrop T[AB: u,, =0,111; u,, =0,444; u,, =0,444;

— ¢akrop MTP: u,, =0,194; u,, =0,088; u,, =0,717;

— ¢axrop CAP: u,, =0,717; u,, =0,194; u,, =0,088.

[lincraBuBIN po3paxoBaHi naui y Gopmynu (3), HaBeneHi B [1],

Up=wy-uy +wy ity + Wy -ty + W, -1y,
U, =W oty + W, sty + Wy Uy +W, Uy, , 3)
Us =Wty + W, tyy + Wy gy + W, - Uy

OTpUMAEMO Taki 3HaueHHs ¢yHkuionanis: U, =0.156; U, =0.559; U, =0.265.
Kpurepiem onTumManbHOCTI aJIbTEpHATUBHUX BapiaHTIB CIIY>KUTh MaKCUMaJIbHE 3Ha-
4YeHHs 00’ €qHaHUX (DYHKIIOHATIB, OTXKE, APYTUH 3 HUX € HAKpaLuM IS peatizamii npo-
LeCy 3anycy BUAAHHs HA MaTepiaJbHUNA HOCIH.
BucHoBKH. 311liCHEHO IPOEKTYBaHHS 1 PO3PaXyHOK AIbTCPHATUBHUX Ta ONTHMAaJIb-
HOTO BapiaHTIB peaiizalii mpolecy 3anucy BUAAHHS Ha MarepiajbHUN HOCIH 3 ypaxy-
BaHHSM 3Ha4eHb (YHKLiH KOPHCHOCTI Ta 00’ €JHAHUX (YHKIIOHAIIB.
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The preprint stage of preparation of book editions contains the important procedure
of the edition recording on a material carrier, except the processes of planning and com-
position design of a future book. It accumulates in itself the results of the previous pro-
cessing of printed products and prepares the material background for implementation of
the printing process. The researches performed in the indicated direction are oriented to
the analysis and processing the information factors and their influence on effectiveness
of the technological procedures completion, that predetermines the application of corre-
sponding methods and means of system analysis, the theory of analysis of operations, the
theory of fuzzy sets for forming and predictive evaluation of the studied process quality.

The received models of priority influence of the distinguished factors on quality of
the edition recording on a material carriers serve as the grounds for a decision-making
about their importance, taking into account the participation of certain factor in the pro-
cess of implementation of technological procedures. Using mathematical terminology,
we have necessary output data in relation to the level of influence of factor on a process,
however they are insufficient for their complete practical embodiment. Thus, not only the
knowledge about conditional importance of a factor is substantial. It is needed to study
what labour intensiveness must be spent on each of factors, if it identifies an action, or
how important certain materials or equipment are at the combined cooperation of fac-
tors for the achievement of the proper (or predictive) quality of a product or a process.
The tasks of such type belong to the class of calculation of alternative variants and the
selection of the best (optimal) one from them according to a certain criterion, to which
a task of multi-criterion (multivariable) optimization refers, connected with making de-
cision in its turn.

The essence of processes of planning and calculation of alternative and optimal
variants of implementation of technological procedures has been considered in the work.
The informative base of the executed research are the factors, that form Pareto set, and
results of evaluation of alternatives after the conditionally expressed parts of influence
of factor on effectiveness of certain alternative in the designed variants. The theory of
analysis of operations has been applied as well, one of the directions of which is the
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selection of alternatives, constructed on the basis of the method of the linear coagula-
tion of criteria and multivariable optimization. The functions of utility, that serve as an
instrument of establishment of the optimal variant of implementation of the process of
book edition recording on a carrier have been calculated.

Keywords: factor, Pareto set, alternative and optimal variants of implementation of
processes, function of utility, quality of edition recording on a carrier.
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