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MOZJIEJII OHTUMAJIBHOI'O BUKOPUCTAHHSA EHEPTETUYHUX PECYPCIB
HA ITPOMUCJIOBUX HIANTPUEMCTBAX 3 BPAXYBAHHAM
EKO-KIIMATUYHUX OBMEKEHDb

B pabome pewaromcs 3adauu onmumuzayuu cmpykmypvl NpOU3G00CmMed U CMmMpyKmypbl
nompeoneHus  MONIUBHO-IHEPSEMULECKUX —Pecypco8, Umo NO360JAem  YCOBEPUICHCIBO8ANb
OpP2aHU3AYUOHHO-NPOU3BOOCMBEHHbIN  MEXAHUIM dyHKYUOHUPOBANUS — MEMANIyPeUYECKUX
npeonpusmul U COpmMyIUposams NpaKmuyecKue npeosiodCeHus no ONMmuMu3ayuu CMmpyKmypbl
npOoU3800CMEA C Y4enom KOMNIEKCa IKOHOMUUECKUX,IHEPLEMUUECKUX U NPUPOOHO- IKONOSUUECKUX
Gakmopos, yuumwvléas maxue 0COOEHHOCMU OesMeNIbHOCU COBPEMEHHBIX MeMAlTypeUdecKux
KOMOUHAMO8, KaK KONUYECMEEHHOe U Ka4eCMBeHHOe HeCOBEPULEHCINBO UX CIPYKMYPbl RPOU3800CMEd,
KOMmopble 8bi3b18aAIOM 8bINYCK HEKOHKYPEHMOCHOCOOHOU NPOOYKYUU.

B pobomi eupiwyromvcs 3adaui onmumizayii cmpykmypu eupoOHuymea ma CmpyKmypu
CNOJCUBAHHS  NATIUBHO-EHEPSEMUYHUX PEeCYpCi8, WO 00360158€ YOOCKOHANUMU OpP2aAHi3ayiiHO-
BUPOOHUYUL MEXAHIZM QYHKYIOHY BAHHA MEMATYPIliHUX RIONPUEMCME MA CHOPMYII08AMU NPAKMUYHI
nponosuyii w000 onmumizayii CmpyKmypu eupooHUYmea 3 ypaxy8aHHaM KOMNIEKCY eKOHOMIYHUX,
eHepeemuUyHUX ma NpupoOHO-eKOLO2IYHUX (aKkmopie, 8paxosyiouu maxi 0coorueocmi OisibHOCMI
CYUAaCHUX MemanypeiiHux KOMOIHamis, SK KIIbKICHY [ AKICHY HEOOCKOHANICMb iX cmpyKmypu
BUPOOHUYMEA, KT CHPUHUHIOIOMb 8UNYCK HEKOHKYPEHMOCHPOMONCHOI NPOOYKYIL.

3arajibHa NOCTAHOBKA NMPo0/1eMH ONTUMI3aNii CTPYKTYpPH BUPOOHHMIITBA HA MiAMPHEMCTBAX
TipHUY0-MeTANYPriifHOr0 KOMILIEKCY

MertanypriiiHa raiay3b € HalOIIbII EHEPrOEMHOO Taly33t0 eKOHOMIKK Ykpaiau. JlocarayTuit
piBEHb €HEPrOEMHOCTI METAypriifHOT MpoayKiii eBponeichbkux BUpoOHHKIB Ha 2040 % Huxue,
HDK Ha BITYM3HSHUX MignpuemcTBax. lle miarBepmkye, M0 MiABHINEHHS PIiBHSA €(QEKTHBHOCTI
C€HEPrOBUKOPUCTAHHA — € OIHMM 3 OCHOBHHMX HANpsSMKIB IiJBUIICHHS KOHKYpPEHTO3IAaTHOCTI
BITYM3HSHOT METaJIypridiHOi NPOAYKIii ¥ 3HWKEHHS TEXHOTEHHOTO BIUIMBY Ha HaBKOJMIIHE
cepenosuie [1].

Cepen OCHOBHUX NMPUYMH BUCOKOTO PiBHS €HEPrOBUTPAT HEOOXITHO BUIUIUTH HE30aIaHCOBAHY
CTPYKTYpYy €HEPTOCIIOKMBAHHS 1 HEpaliOHAJbHE BUKOPUCTAHHS NaJIMBHO-EHEPreTUYHUX PECypCiB
(ITEP) nHa BCixX ctamisx BUpoOHUIITBA. binbmricTs (axiBiiB [2, 3] B SKOCTI OCHOBHOTO MEXaHi3My
3HMKECHHSI €HEPrOEMHOCTI BUPOOHMIITBA MPOMOHYIOTH 30CEPEIUTHUCS Ha BIPOBA/KEHHI Cy4aCHUX
eHepro30epiralounux TEXHOJOTiH, CTBOPEHHS 3aKOHOAABYOI Ta HOPMATUBHOI 0a3m uis iX pearizarii
Ta BIPOBA/DKCHHSI CHEPTeTUYHOTO aynuTy [4]. OmHak Juist TOCATHEHHS €BPONEHCHKUX TOKAa3HUKIB
€HEepProCIOKUBAHH MIPH peaji3alii MPoIoHOBaHUX MPOrpaM eHeproz0epekeHHsT YKpaiHa moTpioHi
POKH.

st Toro, mo0 3abe3neynTy OUTbII pi3Kke 3HMKeHHs eHeproBuTpaTHocTi BBII 1 3aransHoro
€HEepProCIOKUBAHHS B KpaiHi, CIiJl JOKOPIHHO 3MIHUTHU BITUYM3HSHY CTPYKTYypy HPOMHUCIOBOTO
BUPOOHMIITBA, OPIEHTOBaHY Ha BHITYCK €HEPrOeMHOI MPOAYKIi, 3 BUCOKOI YAaCTKOIO BUTpAT Ha
CHPOBHHHI Ta MaJUBHI PECYypCH.

Kpim Toro, B cydacHHX yMOBax Jii MibKHApOIHUX KIIMAaTUYHUX yTof [5, 6] ciig BUpilIyBaTH He
TUIBKH 33J]a4y €KOHOMIKO-MaTeMaTHYHOTO MOJIECIIOBAHHS CTPYKTYpH BHPOOHHIITBA METATypriiHUX
MiANPUEMCTB, IO Ja€ MOXIHUBICTH ONTHUMI3yBaTH BHKOPUCTaHHS EHEPropecypciB BHPOOHUIITBA
JUIST TiABUINEHHS e(QEeKTUBHOCTI BUPOOHHWYOI MiSUTBHOCTI B CY4YaCHHX YMOBAaxX, IMiJIBUIICHHS
KOHKYPEHTO3[aTHOCTI POAYKIIii, a i MiABUIyBaTH €KOJIOTTUYHICTH BUPOOHHIITBA.
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Jns  1mporo HeoOXimHE TpaKTUYHE BHPIMIEHHS KOMIUICKCY TIHTaHb, IIOB S3aHUX 3
(dbopMyBaHHSIM MOjIEJICH ONTUMI3aIlil BAPOOHUYOT iSUTBHOCTI METATYPTriiHUX MiANPHUEMCTB [7].

Po3risHeMo KOHIIENTyallbHI MEXaHI3MH CTBOPEHHS Ta IMPOEKTYBAaHHS MOJIENl ONTHMi3alii
CTPYKTYypU BUPOOHUIITBA METATYPriHUX MIAMPUEMCTB 32 YMOBU BCTAaHOBIICHHS BiJIOBIIaIbHOCTI
IIPH MIEPEBUINCHHI BCTAHOBJICHUX JIIMITIB Ha BUKHIM apHUKoBuX razis (I11).

MarteMaTH4YHA NOCTAHOBKA 3ajadi onTuMizamii CTPYKTYpH BHMPOOHHUIITBA 32 yYMOBH
BCTAHOBJICHHS BiANOBIAaILHOCTI NPH NepeBUIICHHI JIMITIB Ha BUKM/IM NAPHUKOBUX rasiB

B ymoBax aii MiXKHapOAHHMX yToJ 3i 3MiHHU KJIIMaTy MPOINOHYETHCS BCTAHOBIIEHHS rally3eBUX
mimiTiB Ha Bukuau 1T, ix posnonin nmo mianpuemctsaM. PeanbHi Bukuau 11" Big metamyprifiHux
HiANPUEMCTB B OCHOBHOMY I€PEBUIIYIOTh BCTaHOBIEHI JiMiTH. 3rizHo cr. 35 Ilpoekty 3akoHy
VYkpainu "[Ipo perymroBanns y cepi eneprozoepexkenns’ Ne 7231 Big 01.11 2010 3a nmepeButieHHs
BCTaHOBJICHUX JiMITiB Ha Bukuau I1I' mignpuemctBo crutauye mpad: «Po3mip mrpady noBuHeH
OyTH TpPONOpUINHUI KUIBKOCTI BIJICYyTHIX OOCATIB NIpaB Ha BUKUAM MApHUKOBUX Ta3iB 1
BCTAHOBIIIOETHCS Yy PO3MIpl ITSATAECATH HEOMOAATKOBYBAaHMX MIHIMYMIB JOXOJIB T'pOMAaJsH 3a
KokHY TOHHY COj- eKkBIBaJIEHTY BUKH[IB MAapHUKOBUX Ta3iB JAHOTO OIlepaTopa yCTaHOBKM, Ha
BUKUJI IKUX TaKUH OIIEpaTop YCTAHOBKH HE OTPHMAaB MPAaBO HA BUKHIM MAPHUKOBUX Ta3iB» [8].

Bunukae HeoOXiJHICTh ONTHUMI3Alil CTPYKTYpH BHpPOOHMITBA 32 YMOBU BCTaHOBJICHHS
BIJIMOBIANILHOCTI TPH TMEPEBUIICHHI TiMITIB Ha Bukuau [T anga migBumieHHs e(eKTHBHOCTI
Bukopuctanus [1EP B uinomy [9].

Ha erami aHamizy CTPYKTypd BHUPOOHHUIITBA BaXJIMBO BU3HAYUTU OOCATH IJIAHOBOTO
BUPOOHUIITBA HA HACTYIHUI 3BITHUHN MEpioJ Ta BIAMOBIIHO A0 HUX KBOTU Ha Bukuiu III', skux He
BUCTAyae JUIs MiJOPUEMCTBA, OOIPYHTYBaTH HEOOXIIHICTh KOPEKLil CTPYKTypH BHUPOOHMLITBA
npoaykiii Ta pamionanpHoro Bukopuctanus [1IEP [10]. Pa3om i3 HOCSATHEHHSM MaKCHUMaJIbHOTO
€HEepreTUYHOro e(heKkTy — eKOHOMIEI0 EHEPreTUYHUX PeCcypciB Ha METATypriiHUX MiANPUEMCTBAX,
Ta €KOJIOTIYHOTO — BUKOHAHHS 3000B’ 13aHb 3T1IHO MDKHAPOIHUX YTO/I.

Hexait 3araibHa KilbKicTh BUOpaHUX MeTaTypriiaux mianpuemcts — N i k=1, n. Koxue

. 0 .
k -Te TiANPHEMCTBO Mae 0OCIT BUPOOHUIITBA ) Jk - BupoOGHUIITBO KOKHOTO j -TOrO BUIY TPOIYKIII
JIa€ CKOJIOTIYHE HaBaHTa)KEHHS (BUKUIM MAPHUKOBMX ra3iB Ha OJWHHIIO BUTOTOBJICHOI MPOIYKIIIT,

T COz-exB/T npoaykii) y posmipi £F jk - 3arajbHa KUIbKICTh BUJIIB MPOJYKIII], [0 BUITYCKA€ThCS

MeTtanypriiaumu mignpuemcteamu — M i j =1, m. Koediuient ckopouenns suxumis I s

MeTaTypriifHoi ranysi moznaunmo gepes /. Mexi koedillieHTy CKOPOUCHHS BHKHIIB MAPHHKOBHX
rasziB 3a paxyHOK ONTHUMI3allii CTPYKTypH BUPOOHHUIITBA, MOXYTh OyTH pPO3paxoBaHi, OCKUIbKH
3pO3yMLJI0, 1110 BUKUIHM Oy yTh HAMMEHIIMMU NP MPUHHATTI HUKHBOI MeXi 3MiHU 11any. OTxe,

ZEij miny?k ﬂmianijy?k
_ .k _ j .k

L = ﬂmin (1)

Z Eijy?k Z Eijy?k
Jik Jik

PBin — KOE(DILIEHT MOXIUBOIO CKOPOYEHHS IIOYATKOBOIO IUIaHY BUpPOOHMUTBA; [ ..

Koe(iIieHT MOKIUBOTO 30UTBIIIEHHS TOYaTKOBOTO TUTAHY BUPOOHUIITBA.

HwxkHi rpaHuii miaHy BUpPOOHHUITBA Il METANyprilHUX MiJOPUEMCTB MOXYTh OyTH
NPOJUKTOBAHI YKJIQACHUMH JOrOBOPAMH, a BEPXHI — BHPOOHUYNMH MOTYKHOCTSIMHU. TaKUM YHHOM,
L<I<1

Jlns BpaxyBaHHSI €KOJIOTIYHOI CKJIaZoBOi BHM3HAYEHHSI E€HEProeeKTHBHOCTI BHPOOHHMIITBA
TOTO YHM IHIIOTO BUAY TPOIYKII BBOJUMO TOHSTTS CEPEIHBOTATy3eBOI0 MHUTOMOTO BUKUIY

MapHUKOBHX rasis — EF.
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Mertoro pimieHHs 3amadl € BUOIp HaWOLIBII eHeproeEeKTUBHOI CTPYKTYpPH BHPOOHHIITBA
Y jx Ha METaTypriiHuX IiJANPUEMCTBAX, 32 YMOB BCTaHOBJIEHMX OOMexeHb Ha Bukumu I[N Ta

BCTAHOBJICHHS CHUCTEeMHU INTpadiB MPHU IMEPEBHINCHHI BHIUICHUX JIMITIB 3 METOI JOCATHEHHS

MaKCHUMAaJIbHO-MOXJINBOT €Heproe()eKTUBHOCTI KOHKPETHOT'O METAIYyPriifHOTO i ITPUEMCTBA.
PosrnsitHeMO Mozenb poO3B’s3aHHS 3a/adi ONMTHUMI3allii CTPYKTypU BHPOOHHIITBA 32 YMOBH

BCTaHOBJICHHS BiJNOBIJAIILHOCTI MPH TMEPEeBHIICHHI NiMITIiB Ha Bukuau [II7 mas meramypriitHux

T ITPUEMCTB.
[isoBa yHKIIis Oy/1e MaTH BT
m,n f.n m,n
Z=f ()= Z (¢, —x, Z Sih) Vi _pZF(EF_;k —IEF))y; — max (2)

Jik=1 ik=1 Jik

3anumemo oomexxeHHs Ha Bukuau [117 ayis MetamypridiHuX miAnpHEMCTB:

0 0
ﬂminyjk < yjk < ﬂmaxyjk’

m,n m,n 0

ZEkay <1 Z EF;yy (3)
Jk Tk

k=Ln,j=1m,

Y jk — ONTMMaJILHUH IIJTaH BUPOOHUITBA j -TOTO BUY NPOAYKLIi k ~TUM MIAIPUEMCTBOM, T;

0 .
Y jk — baxTuuHuil IIaH BAPOOHHUITBA j ~TOTO BHTY MPOIYKIII & -TUM MiAIPHEMCTBOM, T,

Xy — muromi Butpatd IIEP Ha BUpPOOHMUTBO j-TOro BHMAY HPOAYKLIi Kk -TUM
MiPUEMCTBOM, T Y.I1.;

C; — yMOBHa BapTiCTh j -TOTO BHIy MPOAYKILi, IPH;

S — vacTKa majauBa THUIy I Yy 3arajbHId CTPYKTypl EHEPrOBUKOPHCTAaHHS Kk -TOTO
MIPUEMCTBA,

h, — yMOBHa BapTiCTh I -TOTO BUJy HaJKBa, IPH,;

p — mrpad 3a koxkxHy ToHHY CO»-eKBIBaJIEHTY BUKH/I1B TAPHUKOBUX ra3iB JIJIs MiANPUEMCTBA,
Ha BUKHJI IKUX MIANPUEMCTBO HE OTPUMAJIO MPABOo;

EF, — cepennbo-raiysesi nmuromi Bukuau I1I" mpu BUPOOHHUUTBI j -TOrO BHAY HMPOIYKIIL, T
COy,-€ekB;

Eij — muromi Bukumu 1T Opv BUPOOHMIITBI j-TOTO BHUAY MPOAYKIIl Kk -TUM
mianpueMctBoM, T CO2-eKB;

[ — mimit Ha Bukuau [N s ramysi, T CO2-€ekB,;

mn

. C.— 3araJlJbHa Bal TiCTB BUTOTOBJIEHOI I o KIIII Hi):[l'[ neEMCTBAMU, I'PH
y Jkj y
Jk=1

z Y X — 3aralibHi BATPATH CHEPropeCcypeiB Ha BUPOOHHUIITBO MPOMYKLIL, T y.I1;
fn m,n

S, Z Y 4X ;, — 3arajbHi rpOIIOBI BUTPATH HA CHEPrOPECYPCH, TPH
ik=1 Jik=1

pF ZEijyjk—lz Yy4EF; |- wrpadpHa QyHKUiA 0OpU TEPeBUIIECHHI 00’€My BHKHIIB
jik Jik

ACAKHMMH Hi,Z[HpI/IGMCTB aMu, TIpUIOMY:
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F () u, saxwo U > 0— nionpuemcmeo nepesuwgye nimim,
u)=
0, axwo U <0— nionpuemcmeso He nepeguwgye nimim.

u= Zk: EF; Y _IZk: YiEF; 4
N IE

m,n

3araneHuii 00'eM BukuaiB I1I" mo ramysi Oyzae CTaHOBI/ITI/IZ EF, Y - Ilpn upomy Bukuau He
j.k

MMOBHMHHI TIEPEBHUIYBATH JIMIT | , kvt OyB BCTAHOBJIEHUH ISl METATyPriiHOT ramysi.

3amaua ontuMizallli CTpyKTypy BUPOOHMIITBA 32 YMOBH BCTAHOBJICHHS BIMOBITATBHOCTI TIPH
MepeBUINeHH] JIMITIB Ha BUkuAu [IIT ams meTamypriiHUX MiAIPUEMCTB MTPEICTaBIsIE COOOIO
3BHYAifHy 3a/1a4y JiHiHOrO porpamyBans [10].

OTtpumana 3ajada ONTHMI3allii, BUPIIIYEThCS BimoMuMu meronamu [11], naitedexrusHile,
peaiizyeTbes 3a JOMOMOIo0 CHMIUIeKC-MeToAy [12]. PimienHs 3amgadi muM MeToaoM 3abesmnedye
MOJKJTUBICTh PO3pPaxyHKY €()EeKTHBHOCTI 3a MOYATKOBHMH JDKEpeTaMi €KOHOMIYHUX PECYpCiB, Aae
MOJKJIUBICTh ~ OTNICPATHBHOIO IEPEPaxyHKy BHOOPY ONTHUMAIBHOI CTPYKTYpH BHPOOHHIITBA

METaypriiHOro MiANPUEMCTBA, sKI JaroTh OutelMi edekr ckopoueHHs sukunais I, a i
BiMmoBiIHO edekTuBHOTO Bukopuctanus [1EP, B 3anexxHocTi Bix 3MiHuU dimiTy Ha Bukuau 117

MaremaTH4Ha NOCTAHOBKA 3aJ4ayi onTUMi3auii CTPYKTYpH BHPOOHUITBA 32 YMOBH
BHKOHAHHSA 3000B’I3aHb

BceranoBnenHns mrpadiB 3a mepeBULIeHHs JiMiTiB Ha Bukuau IIIT s metamypriiHux
MIANPUEMCTB, SK TIOKa3aJli pe3yJbTaTH MOJCITIOBAHHSA TONEPEAHBOTO IYHKTY, HE I BCIX
HiANPUEMCTB-BUPOOHUKIB SABISAETHCS €(EKTUBHUM 3ac000M, IKUH OU CIIOHYKaB 70 BIPOBAJKECHHS
YVOPABIIHCBKUX pIlIEHb 3 METOK 30UIbIIEHHS JKUTTE3JATHOCTI TMIANPUEMCTBA B HOBHUX
€KOHOMIYHUX YMOBaX, TOOTO B paMKax HOBUX MiKHapoaHuX yroa. Peanbni Bukuau I1I° Big nesxkux
METaNypriiHUX MiANPHUEMCTB TPOJOBXKYIOTh 3pOCTaTH 1 NEPEBUIIYIOTh BCTAHOBIECHI JIMITH.
[TinmpuemcTBO crutauye mpad i MPoIOBKYE BUPOOHUIITBO CHEPTOEMHOT MPOAYKITI.

Bunukae HeoOXiTHICTH oNTUMI3allii CTPYKTypH BHPOOHMITBA 32 YMOBU JKOPCTKOTO
BHKOHAHHS BCTAaHOBJICHUX 3000B’si3aHb 110710 BUKUAIB [1I" s migBuieHHs piBHSA €(EKTUBHOCTI
Bukopuctanns [1EP B minomy.

Ha eram anamizy CTpyKTypd BHUPOOHHWIITBA BaKJIWBO BH3HAYUTH OOCATH IIJITAHOBOTO
BUPOOHUIITBA HA HACTYMHUW 3BITHUW TeEpioa Ta BIAMOBITHO 10 HUX KBOTH Ha Bukuau [T
OOTpYHTYBaTH HEOOXITHICTb KOPEKIii CTPYKTYpH BHUPOOHHUIITBA MPOAYKINI Ta parioHAIBHOTO
Bukopuctanus [1EP. Pa3oM i3 nocsrHeHHSM MaKCUMAJIbHOTO €HEPreTUIHOTO €(PeKTy — CKOHOMIEIO
EHEPreTUYHUX PEeCcypciB Ha MeETaJypriiHUX MIANPUEMCTBAX, Ta EKOJOTIYHOTO — BHUKOHAHHS
BCTaHOBJICHUX 3000B’s13aHb 110/I0 €KOJOTIYHOCTI BUPOOHHUIITBA.

Hexaii 3aranbHa KibKicTh BUOpaHUMX MeTamyprifiaux migmpuemcts — N i k =1, n . Koxne

. 0 .
K -Te minmpuemcTBO Mae obcAr BUpoOHHITBA Y j . BUPOOHMIITBO KOXKHOTO | -TOro BUITY MPOYKIIii

J1a€ eKOJIOTIYHE HaBaHTaKEHHs (BUKUIM MAPHHUKOBHMX Tra3iB Ha OJUHMINIO BUTOTOBJICHOI MPOIYKIIIL,

T CO,-exB/T mpoaykuii) y posmipi E Fj K - 3arajgpHa KUJTbKICTh BHJIIB MPOAYKIIii, 10 BUITYCKAETHCS

mertanypriaumu mignpuemcteamu — M i j=1, m. Koediuient ckopouenns Buxuais I mis

MeTaypriiHol Tajy3i MO3HAYMMO 4Yepes | Mexi Koe(iIieHTy CKOpOYEHHS! BUKHUIIB MAPHUKOBUX
ra3iB 3a paxyHOK ONTHMi3allii CTPYKTypH BUPOOHHUITBA, MOXYThb OyTH pO3paxoBaHi, OCKUIbKU
3pO3yMUIO, IO BUKHUIW OyIyTh HAaWMEHIIUMHU TPU MPUUHSATTI HIKHBOI MEXI 3MiHU TutaHy. Jljis
BpaxyBaHHS EKOJIOTIYHOI CKJIaJI0BOi BHM3HAYEHHS EHEProe(eKTUBHOCTI BUPOOHUITBA TOTO YU
HIIOTO BHY MPOAYKIIi BBOIAUMO TOHATTS CEPEIHBOTATY3EBOI0 MUTOMOIO BUKUAY HMapHUKOBHX

rasiB — EFJ- )

CroyaTKy 3HaXOJMMO MOJIMBOCTI 31 CKOPOUCHHS BUKHU/IIB IPH TTOYaTKOBOMY TIJIaHi:
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m,n m,n
0 0 0.0
Z @l BrinY Z al;yu (5)
_ Jik _ Jik
L - m,n - ﬂmin m,n
2.4, 2.4,
apl ik Ay ik
J.k J.k

3HAMEHHHUK — II¢ BUKHIM PO3PAaxOBaHI 3 YMOB IOYATKOBOTO IIAHYy Ta JIFOYMX BHUKHJIIB.
UncenbHUK — BUKUAM NP MMOYATKOBOMY IIJIaHi, aje 3 MPUUHATTIM HaKOPCTKIIIUX 0OMEKeHb Ha
CepeIHl BUKHU]IM 332 BUAAMH MPOAYKITIi.

TakuM 4YMHOM, MOXJIUBHIA KOS(DILlIEHT CKOPOUCHHS:

L<IL1
L — MakcHMabHO-MOKJIMBHN KOE(IIIEHT CKOPOUCHHSI BUKUIIB MAPHUKOBUX T'a3iB;
/ - noTeHuian ckopoueHHst BUKuiB [1I" muist j-ro BUpoOHUIITBA,

I](.’ — MOXJIMBHH MOTeHIaln ckopoueHHs BukuiB [1I" nms j-ro BupoOHUIITBA,;

Boin — KOE(DILIEHT MOXKIMBOTO CKOPOYEHHS TOYATKOBOT'O IJIaHy BUPOOHUIITBA,

EF, — cepennbo-ranysesi nuromi Bukuau 1" npu BApOOHMITBI j -TOTO BUY TIPOAYKLLIi,
T CO5-eKB.

B peanbHili cuTyanii HWXKHI TpaHMI IUIaHY BHUPOOHMIITBA MOXYTh OYyTH HpPOJMKTOBAaHI
YKJIaJICHIMH JIOTOBOPaMH, a BEPXHI — BUPOOHUYMMH MOTY>KHOCTSIMH.

Mertoro pimeHHs 3afadyi € BuOip HaOLIbII eHeproeeKTUBHOI CTPYKTYpH BUPOOHHUIITBA

yjk Ha MeTaﬂpriﬁHHX Hi,Z[HpI/IEMCTBaX, 3a YMOB IOBHOI'0O JOTPUMAHHSA BCTAHOBJICHUX 00MEKEHb

Ha Bukuay 1" 3 METOr JHOCATHEHHS MaKCUMaJIbHO-MOXIIMBOI €HEProeeKTUBHOCTI KOHKPETHOTO
MeTaJypriiHOTO TiIPHEMCTRBA.

PosrnsiHeMo Mozmenbs po3B’s3aHHS 3a4a4l ONTHMI3alii CTPYKTypH BHUPOOHHUIITBA 32 YMOBH
BUKOHAHHSI BCTaHOBJICHHUX 3000B’S3aHb IOJI0 BHKHJIB IAPHUKOBUX Ta3iB JJIs METadypridiHUX
1 TPUEMCTB.

L{imboBa dyHKIIis Oy/1e MaTH BUTIISI,

m,n fin m,n
Z Yu€;— Z Sl Z Y Xy —> Max, (6)

Jk=1 ik=1 jk=1
3anumemo ooMexenHs Ha BUkuau [1I7 s MeTamypriiHuX miAnpHeMCTB!

/Bminy?k = yjk < ﬂmaxy;)k’

m,n m,n

Z EFlyy <1 Z VEF,
J.k=1 J.k=1 (7)
I° <I.<1

J J

k=1Lni=1f,j=1m.
PBrax — KOEDILIEHT MOKIMBOrO 301IbIIEHHS II0YaTKOBOT'O IIaHY BUPOOHUIITBA.

y jk — ONTUMAJIbHUH TJIaH BUPOOHUIITBA j -TOTO BUAY MPOAYKIIl k -TUM MiAIPUEMCTBOM, T,

y Jjk — (baKTUYHMI MIaH BUPOOHMITBA j ~TOrO BHAY IPOIYKIIi K -TMM HiAPUEMCTBOM, T,
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Xy — mnuromi Butpatn IIEP Ha BUPOOHUUTBO  j-TOr0 BHAY MNPOIAYKUIl K -TUM

MiAMPUEMCTBOM, T Y.II.;

C; — yMOBHa BapTiCTh j -TOT0 BHY MPOAYKLLi, 'PH.;

S, — dYacTka TaJMBa TUMY 1§ Yy 3arajibHId CTPYKTYypl EHEPrOBUKOPUCTAHHS K -TOTO

i ITPUEMCTBA,;
h, — yMOBHa BapTiCTh I -TOTO BUy IaJMBa, IPH.,

EF, - mmromi Bukwau III'  npu BHPOOHMUTBI j-TOrO BHAY HPOAYKIIi Kk -THM

mianpuemMctBoM, T CO;-eKB;
| — mimit Ha Bukuau [I" s ramysi, T CO2-exB,;
m,n
3aranpaui 00'em BukuziB I1I" mo ramysi Oyne CTaHOBI/ITI/IZEij Vi - [Ipn uboMy BUKUAM HE
Jik

MTOBHHHI TIEPEBUILYBATH JIMIT / , SKMi OyB BCTAHOBJICHUH JUUIsI METATypriifHOT rarysi.

3amaga onrtuMizamii CTPYKTYpH BHUPOOHUIITBA 332 YMOBH BUKOHAHHS 3000B’s13aHb
mpeJcTaBise co00k0 3BUYaliHy 3a/1a4y JiHIHHOTO MIPOrpaMyBaHHSI.

OtpuMaHa 3ajaya ONTHUMI3AIil CTPYKTYpHd BHPOOHHUIITBA 33 YMOBHU KOPCTKOTO BUKOHAHHS
BCTAHOBJIEHUX 3000B’s3aHbh 1mon0 BUKWAIB I[IT mi1s  migBuiieHHs piBHA — €QEKTHUBHOCTI
Bukopuctanns [1EP B minomy, BupilIy€eThCst BIIOMUME METO/IaMH, Haile(peKTUBHIIIE, peaizyeTbes
3a JOMOMOTOI CHMIUIEKC-MeTOAy. PilIeHHS 3amadi MM METOJOM 3a0e3leuye MOKIUBICTh
PO3paxyHKy ONTHUMAIBHOI CTPYKTYpH BHPOOHHIITBA T4 OCHOBHHX ITOKA3HHKIB TIIIPUEMCTB 3a
MMOYaTKOBUMH JKEpETaMH €KOHOMIYHUX PECYPCIB, Ta 1a€ MOKJIUBICTh ONEPATUBHOTO MEPEPAXYHKY
BUOOPY ONTHMAJIBHOI CTPYKTYpH BUPOOHUIITBA METATypPriiHUX MIANMPHEMCTB, SIKi AAlOTh OUTBIIMNA
edexT ckopoueHHs BukuaiB [1I7, a ¥ BiAMOBIMHO MiABUINEHHS PiBHSA €()EKTUBHOCTI BUKOPHUCTAHHS
[TEP, B 3anexxHOCTI Bij 3MiHM JiMiTy Ha Bukuau [T

MaTemMaTH4YHA TIOCTAHOBKA 3ajJa4yi ONTHMI3alii CHOKMBAHHS eHepropecypciB Ha
MeTAJYPriiiHUX MiANPUEMCTBAX 32 YMOBHM BCTAHOBJIEHHS JIMITIB Ha BUKHMIAU NMAPHHUKOBHUX
rasis

3a yMOBU BCTaHOBIEHHS JIMITIB Ha Bukugu [IT BUHHWKAe HEOOXiTHICTh OMTHMI3AIlil
CTPYKTYpU CHOXXHBAHHS €HEPreTUYHUX DPECYpCiB B CHUCTEMI €HEPrOBUKOPHCTAHHSA MiANPUEMCTB
I'MK nnst migBuiieHsst eextuBHoCTi Bukopuctants [IEP B minomy o ramysi [14].

Ha erami ananizy crpyktypu cnoxuBaHHs [IEP wmeranypriiHuMu manpueMcTBamMu IO
OCHOBHHMM BHPOOHHIITBAM Ba)KIIMBO OOIPYHTYBAaTH HEOOXIJHICTh KOPEKIl CTPYKTYPH CIIOKMBAHHS
CHEepropecypciB Ta paiioHAILHOTO iX BUKOpucTaHHs [15]. Pa3oM i3 JOCSTHEHHSAM MaKCHMATbHOTO
€HEePreTUYHOr0 e(heKTy — EKOHOMIEI0 EHEPreTUYHUX PECypCiB Ha METATypriiHUX MiANPHEMCTBAX,
Ta €KOJIOTIYHOTO — BUKOHAHHS 3000B’ 13aHb 3T1THO MDKHAPOIHUX YTOJ.

Hexaii 3araibHa KUTBKICTh BHOpaHHUX MeTanyprifHux mignpuemcts — n 1 k =1, n. Koxue

. 0 .
k -Te mianpueMcTBO Mae ob6cAr BUpoOHUMITBA Y ;4 . BUPOOHMIITBO KOKHOIO j ~TOTO BUIY MPOMYKILi
Jla€ eKOJIOTIYHEe HAaBaHTa)KCHHs (BUKUIM MAPHUKOBHX Ta3iB HA OJMHUIIO BUTOTOBJICHOI MPOMYKIIIT,

T CO2-eKB/T MpoAyKIlii) y po3mipi EF jk 3arajibHa KUTbKICTh BUIB MPOAYKIIii, 10 BUITYCKAETHCS

MeTanyprinumu mianpuemctBamu — m 1 j=1, m, j=1, m. KoedimieHT CKOPOUCHHS BUKHUIIB
I s MeTamypriiiHoi ranysi mosHadmmo wepes /. JIns BpaxyBaHHS €KOJOTiYHOI CKIagoBOi
BH3HAYEHHS eHEeProe(heKTUBHOCTI BUPOOHUIITBA TOTO YH 1HIIIOTO BHAY MPOIYKIIT BBOJUMO TOHSTTS
CepeIHBOralTy3eBOro IIHTOMOTO BUKH/Iy TapHUKOBHX rasis — EF .

Meroro pimeHHs 3a71a4i € BUOip HaOUIbII eHeproeeKTUBHOI CTPYKTYpH criokuBaHHs [IEP
Ha METAIypPrifHUX MiJIPUEMCTBAX 3 BpaxXyBaHHSAM €KOJOTIYHUX ACIEKTIB, 32 YMOB BCTAHOBIICHHX
OOMEXeHb Ha BHUKHIM 3 METOI JOCSITHEHHS MAaKCHMAaJIbHO-MOXXJIMBOI €Heproe()eKTHBHOCTI
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KOHKPETHOT'O METATyPriiHOTO MiANPHEMCTBA.

Criouatky po3TJIsSTHEMO JiHIMHY MOJENTh pO3B’s3aHHs 3aaadi omruMizarii Bukumis [0 3a
pPaxyHOK 3MiHU CTPYKTYpH €HEPrOBUKOPHCTAHHS HA METAITYPriliHUX IMiIIPUEMCTBAX.

inpoBa ¢yHKIis 3a7a4i MOJsrae y MiHIMi3amii 3araJbHUX BHUKH[IB MAapHUKOBUX ra3iB 3a
PaxyHOK 3MiHU CTPYKTYpH €HEPrOBUKOPHCTAHHS HA METAITYPriliHUX IMiIIPUEMCTBAX.

LinsoBa (yHKIIist Oy1e MaTH BUTIIS:

m,n fn
Z:f(sik)zzxjy?kzsikdi — min (8)
ik i,k

3anuiemo oomesxeHHs Ha BUKuAM [1I" ns MeTanmypriiiHuX miAnpueMCTB:

0 0
BrinSie < S < BroaxSic

s
Z,-: Sy =1 )

k=Ln,i=1f,
y?k — (paxTHUHUI TUTaH BUPOOHUITBA j -TOrO BUAY NPOAYKIIT A -TUM MIIPUEMCTBOM, T;

X; — cepenHbo-Taty3eBi muroMi Butpatu [TEP Ha BUPOOHMITBO j-TOr0 BUAY MPOAYKIIL, T

y.IL;
Sy — vacTKa majguBa THUIy [ Yy 3arajbHId CTPYKTypl EHEPrOBUKOPHCTAaHHS Kk -TOTO

M1IPUEMCTBA,;

0 . LRv) .
S, — OlTUMAaJIbHA YaCTKa MaJluBa TUILY I y 3arajibHil CTPYKTYpl €HEproOBUKOPUCTAHHS
k -TorO MANPUEMCTBA,
d, — xoedilieHT BUKUIIB JIOKCHHY BYTJICHIO BiJl CHIAJIFOBAHHS TaJIMBa TUITY 1,

T COz-ekB./T y.IL.;
EF, - muromi Bukumu III'  mpu BUPOOHMUTBI j-TOrO BHAY MHPOAYKUID K -THM

mignpueMctBoM, T CO;-eKB:
EF,, =x,) s,d, (10)

Bin — MIHIMAIBbHO-MOKINBUI KOe(DIUIEHT 3aMIleHHA OJHOTO BHJIY €HEpropecypcy Ha
IHIIUH;

Prax — MAKCUMaJIbHO-MOXJIUBHM KOE(ILI€HT 3aMIIIEHHs OJHOTO BUAY EHEPropecypcy Ha
THIITUH.

B peanbHiii cuTyalrii HIKHI TPaHUI MOXYTh OyTH MPOAMKTOBAHI YKIAACHUMH JIOTOBOPAMHU,
a BEpXHi — BUPOOHUYMMHU MOTY>KHOCTSIMH.

mn
3aransHuii 00'eM BukuAiB 1" o ramysi Oyne craHoBUTH Z EF,y, .
Jrk

3amava omnTHMI3aIii CHOXKHWBAHHSI EHEPropecypciB Ha MeETadypriiHUX MIAMPUEMCTBAX 3a
YMOBHU BCTaHOBJICHHs JiMITiB Ha Bukuau III' mpencraBisie coOoro 3BHYAlHY 3afady JIiHIHHOTO
pOorpaMyBaHHS.

B cywacHmx ymoBax il MDKHapOJAHHMX KIIMAaTUYHHUX YTOJ OKpiM 3a1adi epEeKTUBHOTO
BUKOPUCTaHHA EHEPreTHMYHHX pEeCypciB, CIiJ BHpINIyBaTH 3a4ady MIOAO 3aly4YeHHS B
SHepreTUYHUil OanaHC HOBUX BUIB CHEProHOCIiB 3 MeTol ckopouyeHHs BukuaiB I1I'. [l mporo
HEOOXiTHMI BHIXiJ Ha SIKICHO HOBHI piBEHb €HEPro30epekeHHs, NEepepO3MOIiT CHUPOBUHHHX
pecypciB 1 3allydeHHS 0 CHPOBHHHOTO Ta IaJMBHUI OaJaHC ajlbTEpPHATHBHUX CHEPreTHYHUX
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pecypciB, B TOMY uucii—BTopuHHOT0 nnoxopkeHHs (BEP). Ipu iiboMy citif 30116 1IIMTH BUKOPUCTAHHS
OuteII exostoriuamx BuaiB [1EP.

Takum 4MHOM, y BUpILIEHH] Ipo6aeMu €(heKTUBHOCTI BUKOPUCTAHHS MMaJTUBHO-EHEPTeTUYHUX
pecypciB B yMOBax Jii MIXKHAPOIHUX yrojl 0COOIHMBE MICIle HAICKHUTh PECTPYKTYPH3AIlil MATUBHO-
€HEepreTUYHOro OaslaHCy TIPHHYO-METATYPrifHOTO KOMIUIEKCY, a TaKOK IIMPOKE BUKOPHCTAHHS
BTOPUHHUX €HEPTETHYHUX PECYPCIB.

BucHoBku

1. OgauM 3 OCHOBHMX HAmNpsSMKIB TIiJBUIICHHS KOHKYPEHTO3JaTHOCTI BITYU3HSHOI
METaTyprifHOT TPOAYKIii ¥ 3HWKEHHS TEXHOTCHHOTO BIUIMBY Ha HABKOIMIIHE CEPEIOBHUIIE €
iIBUIIICHHS PiBHS €(PEKTUBHOCTI eHeproBUKOpUCTaHHsA. Cepel OCHOBHUX MPUYMH BUCOKOTO PiBHS
€HEeproBUTpAT HEOOX1THO BUIUINTH He30aTaHCOBAaHY CTPYKTYPY €HEProCIIOKMUBAHHS | HEpaIioHAIbHE
Bukopuctanas [IEP ma Bcix cramisx BupoOHHuTBa. s Toro, mo06 3abe3neduT OUTBIN pi3ke
3HWKEHHs1 eHeproBuTparHocTi BBII i1 3aranpHOro eHeprocrnoXMBaHHS B KpaiHi, CIiJ JOKOPIHHO
3MIHUTH BITYM3HIHY CTPYKTYPY IPOMHUCIIOBOTO BUPOOHUIITBA, OPIEHTOBAHY Ha BUITYCK €HEPTrOEMHOT
MPOIYKIIil, 3 BUCOKOIO YAaCTKOIO BUTPAT HAa CHPOBUHHI Ta NAJIIMBHI peCcypcH

2. BupimeHss 3agadi onTHMi3amii CTPYKTypd BHUPOOHUIITBA JO3BOJISE YIOCKOHAJIHUTH
OpraHizalifHO-BUpOOHMYMK MeXaHi3M (YHKIIOHYBaHHS METaJypriiHUX MiANPUEMCTB Ta
chopMyITIOBaTH MPAKTHYHI MPOTO3HUIIT 1010 ONTHUMI3allii CTPYKTypH BUPOOHHUIITBA 3 ypaxXyBaHHSIM
KOMIUIEKCY €KOHOMIYHHX, €HEPreTUYHHX Ta MPHPOJHO-SKOJIOTIYHUX (PAKTOPIB, BPAXOBYIOUM TaKi
0COOIMBOCTI NiSTPHOCTI Cy4YaCHUX METATYPriifHX KOMOIHATIB, SIK KUTbKICHY 1 IKICHY HEIOCKOHAITICTh
iX CTPYKTYpH BUPOOHHIITBA, SKi CIIPHYUHIOIOTH BUITYCK HEKOHKYPEHTOCIIPOMOXKHOT IMTPOIYKITI.

3. Bcranosnenns mpadiB 3a nepeBUIIeHHS JiMiTiB Ha BUkuau [1I° He 171t BCiX mMiAnpUeEMCTB-
BUPOOHUKIB SIBISIETHCS €PEKTUBHUM 3aCO00M, KU OU CTIIOHYKaB J0 BIPOBAHKEHHS YIPABIIHCHKUX
pillIeHb 3 METOO 301IBIICHHS KUTTE3AATHOCTI MIANPHEMCTBA B HOBUX €KOHOMIYHHUX YMOBAaX, TOOTO
B paMKax HOBUX MDKHApOAHHX yron. Tomy, y BupimeHHI npobiemu e(peKTHBHOCTI BUKOPUCTAHHS
MAJTMBHO-CHEPTETHYHUX PECYPCiB B yMOBaxX Jii MDKHApOIHUX YTOJl OCOOJMUBE MICIe HAJICKUTh
ONITUMI3aIlil CTPYKTYpH BHPOOHHIITBA 32 YMOBH >KOPCTKOTO BUKOHAHHS BCTAHOBIICHHX 3000B’s13aHb
mono BukuiB I1I" Ta pecTpykTypu3allii maauBHO-eHEPTETHYHOTO OalaHCy TipHUYO-METaTyPriiHOTO
KOMIUIEKCY, 3MEHIIEHHS BHMKOPUCTAHHS OPTaHIYHOTO TMajHMBa, 3aMiHI NPUPOTHUX MAIUBHO-
€HEepreTUYHUX PeCypciB BTOPUHHUMU BiANpaIlbOBAHUMH €HEPropecypcamMu, HapuKiaa, JOMEHHUM
Ta KOKCOBHUM Ta3oM. BpaxyBaHHS BIUIMBY Ha JOBKIJUISA MiJ 4ac IUIAHYBaHHS Ta BUOOpPY TEXHOJNOTIT
BHUPOOHMIITBA, ACCOPTUMEHTY MPOAYKLIi Ta CTpyKTypu criokuBanus [IEP ctumyitoe mignpuemcrsa
710 TEXHOJIOTTYHUX HOBOBBEJICHb T PO3POOKH eHEeproe()eKTUBHUX TEXHOIOT M.
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MODELS OF OPTIMAL ENERGY RESOURSES CONSUMPTION IN
INDUSTRIAL ENTERPRISES WITH THE CONSIDERATION OF
ECO-CLIMATIC RESTRICTIONS

E. N. INSHEKOYV, Cand. Tech. Scie.
0. KOZUB, O. S. DROBAKHA

In this paper carry out solving the optimization s tasks of production structure and consumption
structure of energy resources for improving organizational and production mechanism of the opera-
tion of industrial enterprises and for formulating the practical suggestion on optimize the structure of
production, taking into account the complex of economic, energy and environmental factors, includ-
ing the following features of modern enterprises, as quantitative and qualitative shortcomings of the
production structure that cause release of uncompetitive products.
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