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METHOD OF MAXIMUM-AVERAGE REDISTRIBUTION
OF A HOMOGENEOUS RESOURCE

B cmammi pozensoaemvcsa memoo npuiinamms piuleHb, 3aCHOBAHUL HA PO3NOOLLL 0OHOPIOHUX
pecypcie midxc 00’ ekmamu 3 pi3HUMU KINbKICHUMU NOKASHUKAMU 8NIUBY, V pa3i 0eiyumy 3a1yueHux
pecypcie. Memoo modice Oymu UKOPUCMAHULL ' CUCIEMAX NPULHAMMA pilieHb Y pasi po3nooiny
MaKux 0OHOPIOHUX PecypCis, AK: KOWmu, eleKmpudHa ma menjiosa eHepeis, 600a moujo.

Mema ma 3a80anns: niosuwjeHHs: egheKmugHOCmi po3nooiny Oe@iyumuux pecypcieé wisaxom
PO3pOONIeHHs Memoody PO3N0OiLy pecypcy 6 IHMeNeKmyalbHUX CUCMeMax NPUlHamms piuieHs 3a
YMOo8u deghiyumy abo HaOIUWKY 00HOPIOH020 pecypcy. s supiutents memu HeoOXiOHO po3pooumu
MamemamuyHe 3a0e3nedeHHs: Memooy MaKCUMAIbHO-CepeOHbO20 Nepepo3nooiLy pecypcy.

Bucnosku. Po3pobieno memoo MakcumaibHo-cepeonbo2o nepeposnooiny 00HOPIOHO20 pecypcy,
PO32NAHYMO NPUKILAO 3ACMOCY8AHHA Memoody. Memood 0036015€ po3nodiiamu 6eco HAAGHUL
0OHOPIOHULL pecypc, OmpUMyeamu nepesazy 8 eghekmi 8i0 6NPoB8AOIHCEeHHs. nepeo IHUMUMU ICHYIOYUMU
Memooamu, 3a NesHUX yMo8 ma NO4amkKo8Ux OAaHux. 3a paxyHoK HO8020 an2Opummy po3nooiny
00HOPIOH020 pecypcy ma NpOCMOmMuU pPO3PAXYHKIE OaHUL Memoo MOodHce 3HAUMU UWUPOKe
3acmocy8ants nio yac po3nooiny degpiyummuux pecypcis. Memoo mae cniecmaghi pezyibmamu 3
MemoO0oM NPONOPYILIHO20 OLNIEHHS Y 6UNAOKAX, KOAU 00 €KMU 3 8eNUKUMU 3ANUMYEBAHUMU PECYPCaMU
Maoms 3HAYHI NOKASHUKU 6NJIUBY, | HABNAKU, NOKASHUKU NO2IPULYIOMbCS, KOMU 00 °€eKkmu 3
HeGeNUKUMU 3aNUMYBAHUMU PeCypCcamil Maoms 3HAYHUL 6NIUE HA CUCTEM).

Opuzinanvnicms. 3anponoHosana HO8a MemOOUKA PO3PAXYHKY Nepepo3nooily 0OHOPIOHO20
pecypcy 3a 6CMAanosieHUM Kpumepiem. Bnepuwe supiwiena nocmasnena 3aoava 3 6UKOPUCMAHHAM
Memooy MAKCUMATIbHO-CEPEOHb020 Nepepo3no0iy 00HOPIOHO20 pecypc).

Ilpakmuuni nacnioku. Memoo maxkcumanibHO-cepeoHb020 Nepepo3nooiy 0OHOPIOHO20 pecypcy
MOodice 3HAUMU WUPOKe 3ACMOCY8AHHS NPU PO3NOOLNLL KOUMIB HA BNPOBAONCEHHS. eHep2030epiealodux
3ax00i8, @ MAKOHC 8 YCIX 2ANY35X NPOMUCTIOB0CMI, eKOHOMIUHIl chepi ma iHwux cghepax, oe icHye
HeoOXiOHICMb 6 3aCMOCY8AHHI THMENEKMYATbHUX CUCMeMax NPUUHAMmMA piuiensb. 3acmocy8aHHs
Memo9y 00380JIA€ UPIULY8AMU 3a0a4i 3 PO3NOOIIOM PecypcCis 3a YMosu ix dehiyumy abo HAOIUUIK) .
YV pa3zi naonuwky pecypcis ancopumm 3acmocy8anHs Memooy 3aruuacmsbCs mum CAMUM.

Kurouosi cnoBa: [nmenekmyanvui cucmemu, npuiinimms piuieHb, po3nooil pecypcie, 30umku,
MAaKCUMANbHO-CePeOHitl nepepo3nooin pecypcy.

The article considers the method of decision-making based on the distribution of homogeneous
resources between objects with different quantitative indicators of impact, in case of shortage of
resources involved. The method can be used in decision-making systems in the case of distribution of
such homogeneous resources as: funds, electricity and heat, water, etc.
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Purpose. Improving the adequacy of the results of the allocation of scarce resources by developing
a method of resource allocation in intelligent decision-making systems in the event of a shortage or
excess of a homogeneous resource.

Methodology. Let the studied complex system contain a finite set of subsystems that have a
common homogeneous resource: the means used to implement energy saving measures. In the
conditions of deficit of a homogeneous resource there is a necessity of distribution according to the
established criterion. Therefore, there is a need to develop new methods of decision-making that
would significantly enhance the ability to solve such problems.

Let the system under study create i,, from a finite set of objects. Each object characterizes: S;-
requested resource, A;-effect from the implementation of energy saving measures S;. In the conditions
of deficit of a homogeneous resource which falls under distribution, necessity of definition of a
resource for each of objects is defined. As a result of application of a method of the maximum-average
redistribution of a homogeneous resource for the decision of problems we receive the following
parameters: y’- quantity of losses which managed to be reduced, y - the real losses received
underfunding, x - the received quantity of resources in it.

Findings. The method of maximum-average redistribution of a homogeneous resource is
developed, the example of application of a method is considered. The method allows you to allocate
all available homogeneous resources, to gain an advantage in the effect of implementation over other
existing methods, under certain conditions and initial data. Due to the new algorithm of homogeneous
resource allocation and simplicity of calculations, this method can be widely used in the allocation
of scarce resources.The method has comparable results to the method of proportional division in
cases where objects with large requested resources have significant impact indicators, and
conversely, the indicators deteriorate when objects with small requested resources have a significant
impact on the system.

Originality. A new method of calculating the redistribution of a homogeneous resource according
to the established criterion is proposed. For the first time the problem was solved using the method
of maximum-average redistribution of a homogeneous resource.

Practicalimplications. The method of maximum-average redistribution of a homogeneous
resource can be wide lyusedintheal location off unds for the implementation of energy saving
measures, as well as in all industries, economics and other are as where there is a need for intelligent
decision-making systems. The application of the method allows to solve problems with the allocation
of resources in case of their shortage or excess. Incase of excess resources, the algorithm for applying
the method remains the same.

Keywords: Intelligent systems,decision-making,resource allocation,losses, maximum-average
redistribution of resources.

Beryn

Ha tenepinniii yac mpoiiec nekapOoHi3allii Ha0yBae CBITOBUX MaciITabiB, a OT)KE YUCTa HEpris
Ta 3aX0/M 3 eHepro30epeKeHHs BUXOATh Ha NepIuii maH. [[ns BnpoBakeHHs eHepro30epiratounx
3aX0JliB BUKOPHCTOBYIOTh KOIUTH BHUAUICHI LIEHTPOM NpUUHATTA pimeHb. [l oaHOpimHUMU
pecypcamMy po3yMIIOThCS: KOLITH, eIEKTPUYHA €Hepris, BYTiIIS TOILO.

BaxnuBum 3aco00M BJOCKOHQJIEHHS YIpPaBIIHHA B TaKUX CHUCTEMax MOXeE CIyryBaTu
nepepo3nonin pecypci. [lepepo3monin mo3Bossie OUTbII €(hEeKTUBHO BUKOPHUCTOBYBATH HAasBHI
pecypcu, KOPeKTyBaTH iX TUTAHOBUH PO3IOALT, 3a0€31euyBaTH CKOPOUEHHS AePIiuTy 0e3 3aTydeHHs
JOJaTKOBUX 30BHIIIHIX pecypciB. BinCyTHICTh e(heKTUBHOTO Mepepo3Nnoaily pecypcy MpU3BOIUTH
710 3HIDKCHHS IPOAYKTHBHOCTI CHCTEM, BUHUKHEHHIO HA JTMIITKOBUX 3amaciB pecypcey [5].

3Ha4YeHHs TaKOro poJy HEepepo3MOJiTy pecypciB O0COOIMBO 3pOCTa€ MPH HASIBHOCTI BEIMKOI
KUTBKOCTI BJIACHHKIB PECypCy, TaK SIK CTBOPIOIOTHCS MOJKJIMBOCTI JJII B3aEMHOTO 3aJJ0BOJICHHS
OLIBIIOT KITBKOCTI BIIACHHKIB pecypcy [5].



Ha tenepimHiif 9yac iCHy!OTh METOAM PO3IMOALTY OAHOPITHOTO PECypCy: METOJT ayKI[IOHY, METOT
OpSMUAX TPIOPUTETIB, METOX 3BOPOTHHX TPIOPUTETIB, METOJA ITEPALiHOTO  PO3MOALTY
E€HEPTropecypCy, METOJ BIIKPUTOTO YIPaBJIIHHSA, KOHKYPCHHUH METOM, MPOMOpLIHHUA MeTon[3,4].
Anie KOXEeH 3 IIMX METO/IB MalOTh HEJIONIKH, 5IKi, 32 IIEBHUX OOCTAaBHH, HE JO3BOJSIOTH PO3B’s3aTU
MoCTaBlieHy 3agady. Tomy OyJio 3ampoONOHOBAaHO BUKOPHCTOBYBAaTH METOJl MaKCHMAaJIbHO-
CepeIHBOTO MEePEPO3IOALTY OAHOPIIHOTO pecypey.

MeTtoa MakcUMaIbHO-CEPEHBOTO MEPEPO3INOALTY OJHOPIIHOTO PECypCy MOXKe 3HAMTH LIMpOKe
3aCTOCYBaHHSA B YCIX Trajy3sx HPOMHCIOBOCTI, EKOHOMiuHINA cdepi Ta iHmIMX cepax, e iCHye
HEOOXI1IHICTh B 3aCTOCYBaHHI IHTEICKTyIbHIUX CUCTEMAaX MPUUHSTTS PIllICHb. 3aCTOCYBaHHS METOTY
JI03BOJISIE€ BUPIIITYBATH 33]a4i 3 PO3MOIIOM PECypCiB 3a yMOBH iX nedinuty abo HaamumKy. Y pasi
HAJJIMIIKY PECypCiB aITOPUTM 3aCTOCYBAHHS METOY 3aJIUIIAE€THCA TUM CAMHM.

Meta Ta 3aBJaHHS: IiJBUIICHHS aJEKBaTHOCTI Pe3yJbTaTiB PO3MOALUTY Ae(DIUTHUX PECypciB
HUIIXOM PO3pOOJIECHHS METOIY PO3MOJILTY PECYpPCY B IHTENEKTYaIbHUX CUCTEMaX MPUIHATTS PillleHb
3a yMOBU JedinuTy abo HaUIMIIKY OJHOpiTHOTO pecypey. s BupimieHHS MeTH HEoOXiaHO
pO3poOHUTH MaTeMaTUYHE 3a0€3MEUCHHS METOy MaKCHMAalIbHO-CEPEIHBOT0 MEePEPO3IOALTY pecypey.

Orusj cydacHol JiTepaTypu Ta iCHYIOUHX MeTO/IB!

J1o HalOIBII MOMIMPEHUX METO/IIB PO3MOALTY OJHOPITHOTO PECypCy BiTHOCATH MPONOPUiiiHui
meto[1,2], skuii HEe 3aBXKAM € KOPEKTHHUM, B 3B’SI3Ky 3 THM, IIIO B 3aJI€)KHOCTI BiJl YMOBH 3ajadi,
MO’K€ BHHHMKATH HEOOXiTHICTh BPaXxOBYBaTH JOAATKOBI MapaMeTpH, sSKi He 3aKIaJeHl B aITOPUTM
PO3paxyHKy MeTOay. BilOBITHO O IMX YMOB BHHUKA€E HEOOXIHICTh 3aCTOCOBYBATH 1HIIN METOIH
PO3pPaxyHKYy, IO 33JJOBOJIBHIIOTH YMOBaM 3ajaui.

Metox 3BopoTHHX npiopuretiB[1,2] 0a3yerbcs Ha TNPUMYHIEHHI 110, YUM MEHIIE
BUKOPUCTOBYETHCSI OJHOPINHUN pecypc, TUM eQeKTHUBHIIIE BiH BUKOPUCTOBYE CBil pecypc.
OCHOBHOIO TIEpPEBArol0 JTAHOTO METOAY € Te, IO He BiAOyBa€ThCS HEBHUIIPABIAAHOTO 3aBHUILCHHS
3asiBOK Ha OJHOPiAHUHN pecypc. Hemomikom € Te, 110 KOXKEH 13 CHOKUBAYiB CKOPIIII 32 BCE OTPUMAE
peCypC MEHIIIE, HiXK 3asIBIISE.

Konkypcuuii meroa [1,2] 3acTocoBYyeThCS TOJi, KOJIM HEAOIUIHHO 3aJ0BOJBHATH 3asiBKU
CIIO’KMBaYiB B HEMOBHOMY 00’eMi. B 11boMy MeTO/1 LEHTp NPUNHATTS PIlIEeHb IPOBOJAUTH KOHKYPC
3asBOK. [lepeMoXKIli KOHKYpCY MOBHICTIO OTPUMYIOTh HEOOXIJHUIA pecypc, a pelTa He OTPUMYIOTh
Hiyoro. Hepomnikom 1aHoro MexaHiaMy B TOMY, 110 6€3 €(peKTUBHOTO KOHTPOJIIO CIIO’KHUBAYl MOXKYTh
3aBUIIYBaTH €(eKT BiJ] CBOTO MPOEKTY, Ha SIKUI BUJLIEHO pecypc.

Y pa3i BUKOpPUCTaHHS MeTOAY BiAKpMTOro ympasJiHHa [l,2]po3noaiieHHs pecypciB
IIPOBOJIUTHCA B JieKiUIbka eTamiB. Ha mepmiomy erami pecypc po3NOAUIAIOTH MOPIBHY MK yciMa
CHOKMBadaMHM. SIKIO 3asiBKM BUSBUIMCH MEHIIMMH, HIJK PO3IOALIEH] pECypCcH Ha MeplioMy eTari,
TO BOHM HOBHICTIO 33/10BOJIBHAIOTHCS. THM CaMUM KUIBKICTh CIIOKHMBaYiB 3MEHLIYEThCS. 32 TAKUM
MIPUHITUTIOM TIPOXOJATH HACTYIHI eTany. Ha olHOMY 3 HACTYIHHX €TaIliB pecypcy, o 3aJuIInBCS,
MO’K€ HE BUCTAYUTH, TOMY PELITY MOAUIATH MOPIBHY MIXK yCiMa CIIOKUBa4YaMH, 110 3aTUIIHIIUCD.

Sk mpaBuUII0, 3aMOBHUKH €HEPro30epirarourx 3axo/11B 3aMOBJISIOTH OUIbIIE 3HAYEHHS KOIITIB, HIXK
KUTBKICTh KOIITIB, SIKOIO BOJIOJIE€ LEHTP NMPUHHSTTS PIIICHb.

MarepiaJj Ta pe3yJbTaTH 10CHiIKEHb:

3micToBHe (hOPMYJIIOBAHHSA 3a1a4i.

Hexait mocnimkyBaHa cKiagHa CHCTeMa MICTHTh CKIHYEHY MHOXHHY TIJCHUCTEM, IO MarOTh
CIUIBHUM  ONHOPIAHUI  pecypc: KOIITH, $AKI BHUKOPUCTOBYIOTbCS  JJISi  BIIPOBAPKEHHS
eHepro3oepirarounx 3axofiB. B ymoBax nedinuTy OJHOPIAHOTO pecypcy BHHHMKAE HEOOXITHICTh
PO3MOALTY 32 BCTAaHOBJIEHUM KpuTepieM. ToMy BHHHKAae HEOOXiTHICTH pO3pOOKH HOBHX METOJIIB
MPUAHATTS PIIIeHb, SIKiI 0 3HAYHO MIACHIIOBAIN MOXKJIMBOCTI Y pO3B’s3aHH] TOMI0HMUX 3a/1a4.

MartemaTuyHe (pOpMYJIIOBAHHSA 3a7a4i.

Hexait gocmimpkyBaHa cucTeMa CKJIQJa€ThCsl 31 CKIHYEHOI MHOKHUHU 00’ €KTiB i,,. KoxkeH 00’ ekt
XapakTepusye: S; — 3alUMTYBaHUU pecypc,A;- edeKT Bil BIPOBAPKEHHS EHepro3depiraloynx
3axofdiBS;. B ymoBax pgediuuTy OTHOPIMHOTO pecypcy, IO MiIIrae PO3MOIiTy, BUHUKAE



HEOOXI1IHICTh BU3HAUEHHS KIJIBKOCTI PECYPCY MJIsi KOXKHOTO 3 00’ €KTiB. B pe3ynbpTaTi 3acTOCyBaHHS
METOAY MaKCHMaJbHO-CEPEIHBOr0 MEPEPO3NOALUTYy OJHOPITHOIO Pecypcy AJsl BUPILICHHS 3aadi
OTPMMA€EMO HACTYIIHI MapaMeTpHu: Y’ —KiIbKICTh 30MTKIB, SKMX BIAJIOCh YHHKHYTH,Y — peajbHi
30UTKH, 3aBJIaHl Hel0(IHAHCYBAaHHSIM, X- OTPUMaHa KiUIBKICTh pecypcy 00’ €KToM
AJITOPUTM 3aCTOCYBAHHSI METOAY MAaKCHMAJIbHO-CEPeIHLOr0 Mepepo3noAijy OIHOPiIHOro
pecypcy:
1) 3naxoauMo HEIOOTPHUMaHI pecypcu 3a (OpMYJIOH:
AS = ¥S§,— S, , (1.2)
ne

AS- HEOOTpHUMaHi pecypcH;
Y.S;- cyMa ycCiX 3aluTyBaHUX PECypCiB;
S,- 3aiydeHi pecypcu.
2) Po3noinuMo MmopiBHY HEAOOTPUMaHI PeCypcu Mixk 00’ €KTaMu

AS
AS =S
qn Zln
neAS,,- HeZoOoTpUMaHi YaCTKOBI pecypcu N-oi iTeparii,

(1.2)

)i~ CyMapHa KUTBKICTh MIANPUEMCTB BIAIOBIAHOT iTepartii

3) TlopiBHOEMO S; 3 ASyp:

SAxmo, S;<AS,, ToIi 00’ €KT, IO BiJIIOBiIa€ TaKiii yMOBIi, pecypc OTpUMyBaTH HE Oyne. Y
TaKOMy BHUIMAAKYy HEOOXiTHO PO3MOAUINTH HEJOOTPUMAaHI pecypcH Mik 00’€KTaMmu, IO
BIJIMOBIAAIOTh YMOBI S;>AS,,. g 1poro, 3HaliIeMO PI3HUIIO [0 MOJIYJIO HAIUIIKOBO
HEJ0OTPUMAaHUX PECYPCIiB 32 HACTYITHOIO (hOPMYJIOIO:

S! = 1S; = ASunl, (13)
71eS; - HaJUIMIIKOBO HEIOOTPUMAHUIA pecype

Po3noainuMo HaAIUIIKOBO HETOOTPUMAHUN pecypc MK 00’€KTaMH, 10 BiJNOBIAAIOTH
BUMO31S;>AS,,, 3a hopmyoro:

ASyiminy = 2L+ AS,, (1.4)

In+1

[ToBTOpIOEMO NTaHMH MYHKT, 10 BUKOHAaHHSA yMOBU S;>AS,, A1 BCiX 00’€KTiB, IO

3aJTUIIUIIACH.
4) 3HaX0JMMO OTPUMaHY KiIbKICTh pecypcy 00 €KTOM 3a HACTYITHO (HOPMYJIOH0:
X; = S; = ASuxn, (1.5)
ae

ASyn- KIHIIEB]1 YaCTKOB1 HEIOOTPUMAaHI PeCypCcH MixK 00’ €KTaMU IICJIst OCTAHHBO] iTepartii.

5) 3Hax0AMMO KiJIbKICTh 30UTKIB, SKHX BIAJIIOCh YHUKHYTH:

y| = 4% (1.6)

1
Si
6) 3HaxoaMMO peaiibHI 30UTKH, CTBOPEHI Uepe3 HeJI0CTauy pecypey:

Vi =Ai — i (1.7)
7) BukoHyeMO mepeBipKy OTPUMaHUX pe3yJIbTaTiB Ta 3alUCYEMO BiIOBIIb:
Yy — cyMapHi peanbHi 30MTKH, 3aB/IaH] HEIOCTAYCIO PECYPCY;
D X — CyMapHa KUIbKICTh BUKOPHUCTAHOTO PECYPCY.
Jlist mepeBipKy OTPUMaHMX pe3yJIbTaTiB HEOOX1IHO, 11100 BUKOHYBaJaCh yMOBA C 3a/IaHOIO

TOYHICTIO PO3PaxXyHKy: ) X <§,



MMpuxaan:

Ha notpe6u BpoBaiykeHHs eHepro30epiratouux 3axoAiB 15 3araibHUX CepeTHIX 3aKJIaJIiB OCBITH
(3C30) mnanyoTh 3aTyYUTH 30BHIINIHI KOIITH S;. JIJIs IIbOT0 KOKEH 3araIbHOOCBITHIH 3aKJIa]] HaJlaB
JI0 BEPXHBOTO PIBHS YIPABIIHHS MPOTHO30BaHI MOKA3HUKHU, HEOOXITHI JJIsi TIPOBEIACHHS 3aXOMIiB
npeAcTaBieHi B Taoi. 1.

Tabnuis 1 - 3BeqieH1 pe3ynbTaTu po3paxyHKy

i S, muc. A;,  muc. yi Vi X
2pu 2pn
1 4200 175 164,478 10,522 3947,46
2 3750 148 138,033 9,967 3497,46
3 3180 114 104,947 9,053 2927,46
4 2470 96 86,185 9,815 2217,46
5 2100 77 67,740 9,26 1847,46
6 1860 81 70,002 10,998 1607,46
7 1690 74 62,942 11,058 1437,46
8 1200 68 53,519 14,481 944,46
9 980 44 32,661 11,339 727,46
10 930 21 15,298 5,702 677,46
11 690 29 18,386 10,614 437,46
12 479 13 6,146 6,854 226,46
13 320 16 3,373 12,627 67,46
14 66,98 4.4 0 4.4 0
15 34 2 0 2 0

»'.S; = 23950 Tuc.rpH
[TpoTe, BepxHiii piBEeHb yNpaBIiHHS BUALIUB CyMy S,
S, =20 566 tuc. rpu
Jediuut oqHOpiIHOTO pecypcey (KOUITIB) CKIIaJaE:
AS = 'S, — S, =23950 — 20566 = 3 384 Tuc.rpH
OTxe, 3araJIbHOOCBITHI 3aKJa/ld HEAOOTPUMANIH Maixke 3,5 MiJIbIIOHU I'PUBEHb.
BuHukae nutaHHs, K pPO3MOJUIMTH 3aJTy4eH] KOIITH MK HUMH.
1) Po3aiauMo HEMOOTPUMAHY CYyMy Ha KIBKICTh 3aKJIaJliB OCBITH:
3384 :15=225,6 Tuc. TpH.
2) 3HaxoAMMO 3aralbHOOCBITHI 3aKjajau, sKi HaJald JaHi, MEHII 3a HEIOOTPUMAaHY
CyMy Ha KO>KEH 3aKjaJl OCBITH okpeMo. B nanomy npukinazai takumu € mkonu Nel4 ta NelS.
BBaxkaemo, 1110 BHECOK IMX 3aKJIafiB OCBITU € HECYTTEBUM 1, TOMY, KOIITH iM HajaHl He
OynyTh. ®axTruHo, mkoiu Nel4 ta Nel5 Hangani He npuiiMarOTh y4acTh y PO3MO/ILII KOIITIB,
3aKJIa/IM 10 3TUIIAINCH PO3MOIUISIOTh Mk 00010 HEZOCTauy.
[Ixomna Nel4:
S14 =/66,98 — 225.6| = 158,62 Tnc. rpu
Ixoma Nel5:
Sis =|34 —225,6|= 191,6 Tuc. rpu
3) IIpocymyemo nmedinmur komTiB 14 Ta 15 3aranbHUX cepenHiX 3aKiaaiB OCBITH Ta
PO3IITUMO MK YHYaCHUKAMH, 110 3aTUIIHIINACH.

Sy =158,62+191,6=350,22 Tuc. rpH.



350,22:13 = 26,94 THC. TpH — cyma, Ky HE0OX1THO TOIaTKOBO BITHATH BiJl IHBECTUIIIMHUX
KOILITIB.

4) TIpocymyeMo aedilUTHI CyMH Ha KUIBKICTb 3aKJIa/IIB OCBITH:

225,6+26,94=252,54 Tuc. rpH.

Uepes Te, 1110 cymMa HEOOX1THUX 1HBECTHUIIIH B 1HIII IIKOJIM OLIbIIA, HI’K CyMa HeJOOTPUMAaHUX
KOIITIB — HEOOXITHOCTI e B OAHOMY MEpepo3moijai HeMae. SIKIIO micis mepepo3moiry
HEJI00TpUMaHa cyma Oyjne Oiiblla, HDK 3asBJICHA, TOAI pOOMMO IEe OJWH TEPEpO3IOALT 3a
MPUHIUIIOM, SIKMI BKa3aHWU B MMyHKTI 2, 3 Ta 4.

5) Biz 3asBIIeHHX KOIITIB BiIHIMAEMO KIHIIEBY HEIOOTPUMAHY CyMy. X; = S; — ASyun
Tabnuuga 2 - OTpumana KiIbKICTh pecypcy 00’ €KToM

X1 X2 X3 X4 X5 Xe X7

3947,46 | 3497,46 | 2927,46 | 2217,46 | 1847,46 | 1607,46 | 1437,46

Xg X9 X10 X11 X12 X13

944,46 727,46 677,46 437,46 226,46 67,46

6) 3a J0mMOMOror MPOMOPIIii 3HAXOAUMO KUIBKICTh 30MTKIB, SIKMX BIAIOCh YHHKHYTH.
1 _ Airxi

Yi S,
Ta6auus 3 - KinbkicTb 30UTKIB, SIKUX BAAJIOCh YHUKHYTH

’ ! ! ! !

i V2 V3 Va s S V7

164,478 138,033 104,947 86,185 67,740 70,002 62,942

/ !

Ys Yo Yio Vi1 iz Vi3

53,519 32,661 15,298 18,386 6,146 3,373

7) 3HaxoaMMO peayibHi 30UTKH 3aBJaHi HeJ0(iHAHCYBAHHSIM.
vi =4 —yi
Tabnuus 4 - PeanbHi 30UTKH, OTpuMaHi yepe3 aedinut

Y1 Y2 y3 Va ¥s Ye y7
10,522 9,967 9,053 9,815 9,26 10,998 11,058
Ys Yo Y10 Y11 Y12 Y13
14,481 11,339 5,702 10,614 6,854 12,627
>y =138,69

> x =20 562,98 tuc. rpH.



TH>KUHIPUHI TA ABTOMATU3AIIA EJJEKTPOTEXHIYHUX KOMIIJIEKCIB

20 566- 20 562,98 = 3,02 Tuc rpH. Oyi10 BTpadyeHO NMPH OKPYTIICHHI 70 3 3HAKY MICJIsI KOMH,
o cknagae 0,01468% Bix 3araibHOT CyMHU.

MeToa MaKcMmanbHO-CcepeaHbOro Nepepo3noainy ogqHopiHoro

pecypcy

5000 _

4000

3000

2000 -‘ -I -I ‘I

1000

l Piddoss - -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15

WX 3947 3497 2927 2217 1847 1607 1437 944,5 727,5 677,5 437,5 226,5 67,46 0 0
Si 4200 3750 3180 2470 2100 1860 1690 1200 980 930 690 @ 479 320 66,98 34

Pucynoxk 1 - [liarpama 3aeKHOCTI 3alUTYBAHOTO OJHOPIAHOTO pecypcy BiJ OTPUMAaHOTO.

3 miarpaMu BUJAHO, L0 Ipyla CTOBILIB JAlarpaMy, 110 BIAMOBIJA€ OTPUMAHOMY OJIHOPITHOMY
pecypcey, micis Nepepo3noiiay LbOro pecypcy, MOBTOPIO€ (opMy Ipynu CTOBILIB Jiarpamu, L0
BIJINOB1/Ia€ 3aITUTYBAaHOMY OJHOPITHOMY pPECYypCy.

Bucnosok

Otxe, po3pobiieHO METOJ] MaKCHMalbHO-CEPEIHBOTO NEPEPO3NOJALTY OAHOPIIHOIO pecypcy,
PO3IJIIHYTO TpHUKJIaA 3acTOCyBaHHS MeTony. MeToa 103BoJiss€ PO3MOJAUISATH BeCh HAasBHHUM
OJITHOPITHUI pecypc, OTpUMYBATH MepeBary B e(peKTi Bl BIPOBAHKEHHS Nepe]l IHIIUMHU ICHYIOUUMU
METOJaMH, 3a MEBHUX YMOB Ta MOYAaTKOBUX JaHMX. 32 PaxXyHOK HOBOI'O AJITOPUTMY DPO3IMOJILTY
OJTHOP1THOTO pecypcy Ta MPOCTOTH PO3PaxyHKIB IaHUI METOJ MOXKe 3HAWTH IIUPOKE 3aCTOCYBAaHHS
mig yac po3noainy aAediuuTHHX pecypciB. MeToJ Mae CIHiBCTaBHI pe3ysbTaTH 3 METOIO0M
MPONOPLIHHOrO AIJICHHS Y BUNIA/IKAaX, KOJIU 00’ €KTH 3 BEJIMKUMU 3alIUTYBAaHUMH PECYypCaMu MalOTh
3HAaYH1 MOKAa3HUKU BIUIMBY, 1 HaBMaKW, MOKA3HUKHU MOTIPUIYIOTHCS, KOJIM 00 €KTU 3 HEBEIMKUMU
3aUTyBaHUMU peCcypcaMu MarOTh 3HAYHHUI BIJIUB HA CHCTEMY.
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