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Anomauyia B pobomi  poszensoaromvcs  cKIa008i  UACMUHU  Pe3YIbMAMUBHOCHE
@DYHKYIOHYBAHHA CKAAOHUX Ccucmem 5K 00 €Kmu MOOeN08AHHA 3 MOUKU 30pY OO0CHIONCEeHHS.
BIONOBIOHO20 NOHAMIUHO20 MA KAMe2OPiUHO20 HCMPYMEHMApPil0 HA OCHOBI  OHOBIEHUX
aBMoOpPCoKUX no2asadie (nioxoois).

Kntouoei cnosa: 3acanvruil, uucmuil i Macuumabruti npooyKmu npoyecy, npooyKmueHicmb,
ehekmusHicmeb i pe3yIbmMamueHiCms Npoyecy;, NOKA3HUKU NpOoOYKmie, epexmusHocmi ma
Pe3yIbmamueHoCmi npoyecy; Mooeli CK1adosux pe3yivmamusHocmi bypennixosoi — Apmonenka.

Abstract. The article is a continuation of the previously published works of the authors
Yarmolenko V.O. and Burennikova N.V., which considered the components of the efficiency of
functioning of complex systems as objects of modeling. Over time, these authors were able to find
additional indicators, which make it possible to form an extended system of models for the study of
complex systems of different types and levels of hierarchy. The article presents these indicators.
Some attention is paid to the energy aspect of the research results. Three types of author’s rates for
effectiveness of processes of functioning of system components in the following kinds are analyzed:
of the relation of rates of the total products of processes to rates of its expenses (this type of rates
characterizes effectiveness of the specified processes generally from the point of view of expenses);
of the ratio of rates of net products of processes to rates of their total products (these are output-
input ratios; they characterize the effectiveness of the process mainly with in terms of benefits); of
geometric mean values of these two types of rates (which characterize the effectiveness of the
process in terms of both costs and benefits, simultaneously taking into account the effectiveness of
the process in the classical sense and effectiveness in the form of output-input ratios). It is offered
to construct three types of rates of efficiency of processes in the form of products of rates of scale
and the corresponding rates of effectiveness. Thus, the paper considers the components of the
efficiency for functioning of complex systems as objects of modeling in terms of research of the
relevant conceptual and categorical tools based on updated author's approaches.

3 * Crarra € npojosxeHHam po6it [8, 9] asropis Spmonenka B.O. ta Bypennikosoi H.B., B skili BUKOpUCTaHO
OTpUMaHi TEOPETUYHI pe3yNbTaTH 3a3Ha4eHNX pooOiT. ToMy npu mpe3eHTanii OTpuMaHuX HAMH PE3yNbTaTIB Y IiH CTAaTTI
BHHUKJIa HEOOXITHICT IEIKUX TEKCTOBHX Ta CMHUCIOBUX IOBTOPEHD i3 IIUX POOIT 3 BiAIOBITHUM HMOCHIIAHHSIM.
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Keywords: Total, clean and scale products of the process; effectiveness and efficiency of the
process; rates for products, effectiveness and efficiency of the process; Burennikova — Yarmolenko
models for components of efficiency of functioning of complex systems.

Berym.

HectabinpHuii po3BUTOK cHUCTEM MOTpeOye BUIINYKYBAaHHS IUISXIB HOBITHIX
METO/IIB YIPaBIiHHS JISJIbHICTIO Ta PO3BUTKOM CHCTEM Ha MATPYHTI PI3HOMAHITHUX
TEOpili PO3BUTKY (30KpeMa, €HEPreTUYHOrO MiAXOay). AKTyaJbHUMH € Teopis 1
NpaKTHKa OLIHIOBAHHS Oicsocmi Tipoliecy (YHKIIIOHYyBaHHS cHcTeMu (K i
CIIPOMOXKHOCTI CHUCTEMH JaBaTh TICBHHH pE3yJbTaT) HAa OCHOBI BUKOPUCTAHHS
BIJIMOBIAHOI CYKYITHOCTI TOKa3HUKIB MeETO0 CTaTTi € Mpe3eHTallisl pe3yibTaTiB
IOCTDKEHHST K O00’€KTIB  MOJCIIOBAaHHS  CKJIAJOBUX  Pe3yJbTaTUBHOCTI
(YHKITIOHYBaHHSI CKJIAJTHUX CHCTEM 3 MOYKU 30pY GIONOBIOHO20 NOHAMIUHO20 Ma
KamezopitiHo20 IHCMPYMeHmMapilo Ha OCHOBI OHOBNIEHUX ABMOPCLKUX TIIXO/IB.

Orasig aiteparypu.

Eneprernuni 3acagu exonomiku C.A. Ilogonuncekoro [1], koTpi, 6e3nepeyHo,
3aCIIyTOBYIOTh Ha yBary, Oyiu po3BuUHYTI y pociimkeHHsx M.Jl. Pynenka [2], B.O.
[lleBuyka [3] Ta 1HmmX. EHepretnuna teopis, siky po3pobuB C. [logonuHChKMiA,
JIOCIIKyBaslach OaraTbMa BYeHUMU 0e3 nocianns Ha Hporo (JI. Jlapym [4] Ta iH.)

Opnnl HayKoBILI TpU PO3TJISAAHHI TOKAa3HUKIB, KOTpPl, SK BHUSBISETHCS, €
HEOOXITHUMHU TPU MOJICIIOBaHHI OYyJb-SKMX TMPOIECIB Ta 1IX pe3yJbTarTiB,
3aCTOCOBYIOTh IOHATTS €(QEKTUBHOCTI, BBaXKAlOYM HOTO MOHATTSIM, TOTOXHHUM
pe3yNbTaTUBHOCTI [5 Ta 1Hmi]. [HII HaykoBI He BOadalOTh €(EKTUBHICTH Ta
pE3ybTaTUBHICTh TMPOIECIB TOTOXHUMU TOHATTSAMH [6 Ta iHmi]. IlpoTsrom Bixke
OiNbIIe ABOX MAECATWIITH MH JOBOJAMMO Ha KOHKPETHHUX TMPUKIAAaX JUIsi CUCTEM
pI3HUX THUIIB Ta BUIIB, L0 € CEHC BHOKPEMJIIOBATH KaTEropii J1€BOCTI MpoleCy
(YHKILIOHYBaHHS CHCTEM HAa OCHOBI KaTeropii pe3yJabTaTUBHOCTI Oyab-sSKOIrO
Mpolecy sIK KaTeropii, KOTpa OJHOYACHO XapakTepu3ye MpOIeC SK 3 KUIbKICHOI
CTOPOHM (y BUIJIAI HOTO MacIITaOHOTO MPOJYKTY), TaK 1 3 SKICHOI (3 ypaxyBaHHAM
e(EeKTUBHOCTI MpOLECy), Ta BUKOPUCTOBYBAaTHM MpPU OI[IHIOBaHHI J1€BOCTI
(GYHKIIIOHYBaHHS CHUCTEM KOMIUIEKC B3a€MOTIOB’SI3aHUX AaBTOPCHKUX TIOKA3HUKIB
(Momeneit) sk iHaMKaTopiB mporecy [7, 8 Ta inmi]. Ilpuknamom TpomOBKEHHS
JOCIIIKEHB Y 3a3HaYE€HOMY KOHTEKCTI € TPe3eHTOBaHa CTaTTsl.

Buxkiaa ocHoBHOro Mmarepiady.

BigHOCHO eHepreTMYHOro acmheKkTy pe3yJbTaTiB JIOCHIKEHHS HaMH BUSBICHO
TaKe: OCKUIbKHM 3HAYCHHS MOKAa3HHWKIB €HEPTriil 3arajJbHUX MPOIYKTIB, MPOIYKTIB SIK
3arpar (BTpaT) 1 YMCTHX MPOAYKTIB (MPOAYKTIB y BUIJISIAI KOPHUCTI, BUTOJIN)
MIAIPOLIECIB MPOLECIB PYHKIIOHYBaHHS CUCTEM JAOPIBHIOIOTH BIINOBIIHO 3HAYEHHSIM
MOKa3HUKIB 3a3HAYEHUX MPOAYKTIB (1€ JOBECHO HAMHU B OAHIN 3 HAIIUX MyOiKaIin
([28, c. 118] y mepeniky myOumikaiiii [8]), TO MOXHA PUITYCTUTH, IO AOCHIHKCHHS
NEBHUX INPOLECIB HA OCHOBI MOKA3HUKIB I[MX MPOAYKTIB O3HA4Ya€ iX HAyKOBUU
PO3TIISi B CHEPTETUIHOMY aCTICKTI.

Mu npomnoHyemo (K 3aBXId, 0OpW  10OTpedi, Yy HaAMKUX PpoOOTax)
BUKOPHUCTOBYBATH MOJIENI CKJIAJOBUX YaCTUH PE3yJbTaTUBHOCTI Oy Ib-SKOTO MPOLIECy
Ta BIJIMOBIHI TOKa3HUKHU K 1HAMKATOPH JIIEBOCTI MPOIIECY, € OCHOBOIO MOJIENEH, K
MU BBa)XaJl 1 BBAXKAEMO, CIYrye T€, IO HACIIAKOM Oylb-SKOTO MpoIecy € Horo
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NPOJYKTHU: SIK KOPHUCTh, AK 3aTpaTH, 3arajbHUN MPOAYKT y BUIJISAI MPOAYKTY SIK
KOPHCTI Ta MPOAYKTY SIK 3aTpar, MaclITAOHUN MNPOAYKT y BHIJISIAL MPOIYKTY SIK
KOPHCTI Ta Ti€i YaCTUHU MPOAYKTY SK 3aTpaT, KOTpa MPOIMOPIiifHa YacTili TPOAYKTY
SIK KOPHUCTI Y 3araJlbHOMY ITpoaykTi [8, ¢. 105].

[Toka3HUKHM SK 1HIAWKATOPH JI€BOCTI TPOLECY MAarOTh Takud BuUrisia: V —
MOKA3HUK 3arajJbHOro MPOIYKTY Mpoliecy; Z — MOKa3HUK MOT0 MPOAYKTY SIK 3aTpart;
G =(V —Z)€ TNOKa3HUKOM TMPOJYKTY K BUToIu (KOpHCTi) mpouecy; E=V/Z -
MOKa3HUK €(EeKTUBHOCTI MPOLIECY SIK BIHOIICHHS MOKAa3HUKIB 3arajibHOTO MPOIYKTY
V 1 mponykry sk 3arpaT Z (sSKiCHA CKJIaJoBa pPe3yJIbTaTUBHOCTI TMPOIECY);
K=(G+Z-G/V) — oKa3HUK MaciTabHOro MPOIYKTY Mpoliecy (KIJIbKiCHa CKJIaJ0Ba
NMOKa3HUKA PE3yJNbTaTHUBHOCTI mpouecy); R=K-E=K-V/Z=G-VQ+V/Z) -
MOKA3HUK Pe3yJbTaTUBHOCTI MpoIecy sK M00yTok mokasHuka K MacmraOHOro
HOPOAYKTY MpOIleCy Ha Moka3HuK E ioro epexruBnocTi [8, ¢. 105].

VY crarri [8, c. 105] Mu HaBenu GhopMysIH Ui pO3paxyHKy NMEBHUX IMOKa3HHUKIB,
K1 OTPUMAHO HaMU y MOIEpeAHIX OMmy0IIiKoBaHUX poOoTax. BoHr MaroTh HACTYIHUIA
BUTJISA.

Jlns po3paxynky nokasauka KKJI (77) mporecy 3amponoHOBaHO BHKOPHCTATH
dopmyny (1) y Burasai BigHomeHHS Moka3HUKa G MPOIYKTY SIK KOPUCTI MPOLIECY 10
nmoka3HWKa V 3arajgpbHOro NPOAYKTY TMIpolecy, SKHM omucye e(EeKTHBHICTh B
OCHOBHOMY 3 TOUYKH 30py BUTO1H (KopucTi) ([29, c. 263] y nepemniky myOmikariii [8]):

n=G/V. (1)

EdexTuBHICTh TpoLECY NEPETBOPEHHSI €HEprii MOKHA OIUCAaTH TaKOX 3a
JIOTIOMOTOI0  TTIOKa3HUKa €(QEeKTUBHOCTI y KIACUYHOMY pO3yMiHHI (y BHUIJISIOIL
BIJTHOILLEHHS MMOKA3HMKA 3arajlbHOTO MPOAYKTY IIPOLECY 10 MMOKa3HHUKa HOro BUTPAT).
[leli moka3HMK Yy BUTJIAMI 3alieHOCTI (2) BHU3HA4ae 0COOJMBOCTI €()EKTUBHOCTI 3
Touku 30py BuTpar ([27, ¢. 181] y nepeniky nmyomikartii [8]]):

E=V/Z. (2)

Ha ocnoBi MonenroBanus mu (B [27, c. 181] y mepeniky myOmikariii [8])
copMyBai HOBHI MOKa3HUK €(PEKTUBHOCTI E' sSK XapaKTEpUCTHKY IMPOIECY 3

MO3UIIINA BUTOAM 1 BUTPAT OJJHOYACHO Y BUTJIAl CEPEAHBOTO T€OMETPUYHOTO T00YTKY
nokasHuka epekruBHocTi E=V/Z 1 mokasuuka n=G/V, T100T10:

E'=JE-n=W/Z-GIV=JG/Z (3)

VY crarrti [27, c. 181] mepeniky myOumikamii [8] Ha KOHKPETHOMY MPHKIAII MU

PO3TISHYU MPAKTUYHE BUKOPUCTAHHSA OTPUMAHMX PE3yIbTATiB 1010 BUMIPIOBAHHS

HOBOTO TOKa3HHWKa E' e(heKTUBHOCTI MpoIiecy (pa3oMm 3 iHIIUMHU ABOMa aBTOPCHKUMHU

MOKa3HUKaMH e(eKTUBHOCTI E=V/Z, n=G/V) Ta TphbOMa BBEACHUMH HaMH

MOKa3HUKAMH PEe3YyJIbTATUBHOCTI (3 TO3WIIIA BUTpPAT, BUTOAM, BUTOAU W BUTpaT
oHOYacHO). L1i moKka3HUKH Pe3yIbTaTUBHOCTI MAlOTh HACTYITHHI BUTIIS;
R=K-E, R =K-E, R, =K:7. 4)
BucHoBkwu.
Byno po3rmisiHyTo TmomnepenHi aBTOPChKI  TMOKAa3HUKH JTIEBOCTI  MPOIECIB
(GyHKI[IOHYBaHHSI CUCTEM, KOTP1 Pa3oM 3 OHOBJICHHMMH MiJAXOJaMHU JI0 BUMIPIOBAHHS
MOKa3HUKIB €()eKTUBHOCTI JI03BOJISIIOTh CTBEPKYBATH TIPO MOXKIIUBICTH ()OPMYBaHHSI
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PO3MIUPEHO] CUCTEMHU MOJIENeH sl JOCTIKEHHS CKJIaHUX CUCTEM PI3HUX THUIIB Ta
piBHIB i€papXii Ha OCHOBI BIAMOBIIHOI PO3IIKUPEHOI CUCTEMH MOKA3HUKIB CKIaJI0BUX
PE3YIBTATHBHOCTI.
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