bapuyk B.11.
EKOHOMIKO-MATEMATHUYHI MOJEJII EOEKTUBHOCTI TIPOMUCJIOBOI'O
INOTEHLIAJY PEI'TOHY

AHoTanisA. Y cTarTi 3anponoHOBaHO 0aratoakTOpHy MOJEIb, sIKa MOXE OyTH BUKOPHU-
CTaHa JJig MOOYIOBH CTPYKTYPHHUX MOJENIeH €PEKTUBHOCTI €KOHOMIYHOTO PO3BUTKY B I[IJIOMY Ta
MIPOMUCIIOBOTO MOTEHITIATY PETI0HY 30Kpema.

KarouoBi cioBa: npomucioBuil mnoTeHuian, OararoakTopHa MoOJEIb, EKOHOMIKA
periony.

Annotation. A multivariable model which must be utilized for the construction of
structural models of efficiency of economic development on the whole and industrial potential in
particular is offered in the article.

Key words: industrial potential, multivariable model, economy of region.

Beryn. Po3BuTOK IpOMUCIOBOCTI OyAb-IKOTO PErioHy 4u KpaiHU TICHO NMOB’sI3aHUM 13
PO3BUTKOM IHLIMX CEKTOPIB €KOHOMIKH, TOMY AOCIIIKEHHS MPOMUCIOBOTO MOTEHIlany, HOro
CTPYKTYpH Ta JIWHaMIKU Oyne HaWOUIbIl aneKBaTHUM Ta €(EKTHUBHUM, SIKIIO pPO3TISIaTH
perioHanbHy €KOHOMIKY SIK LUIICHY CHUCTEMY YM MIJICUCTEMY €KOHOMIKM KpaiHu y muiomy. B
yMOBax Mepexo]ly E€KOHOMIKM YKpaiHu [0 PUHKOBHUX YMOB L OOCTaBMHA € BHUHSATKOBO
BAYKJIMBOIO, OCKUIbKM JIMIIE 30a7laHCOBAHUN Ta B MEBHOMY PO3YMIHHI PIBHOBa)XHUM PO3BUTOK
IIPOMHUCIIOBOCTI 3a0€3MeYUTh €eKOHOMIYHIIM CUCTeM1 BINOBIIHI BUPOOHUY1 IOTYKHOCTI, pecypcu
Ta MepCHeKTUBY Ha MaiOyTHe. Ha Ham morisa, MeToI0JIOTTHHOI0 OCHOBOIO JUISL IOCIIJIKEHHS
MIPOMUCIIOBOTO PO3BHUTKY PETIOHY Ta PEriOHATBHOT €KOHOMIKHM Ha MOJCIBHOMY PIBHI MOXKYTh
CILY’)KUTU MDKTaiy3eBi 6anaHcu [uB.: 1].

IlocTanoBka 3aBaanHsA. Hexall ekoHOMIKa pPEerioHy CKIAAA€TbCs 3 7 YUCTUX Tally3ed,
MPUYOMY KOKHa Tajly3b BHUIIYCKA€ OJMH NPOJYKT, a KOXKEH IMPOJYKT BHUITYCKA€THCS OJHIEIO
rany3sto. OCKUIbKM KOXHa Traiay3b y Mpolieci BHUPOOHHMIITBA, SIK MPAaBUIIO, BUKOPHUCTOBYE
MPOAYKIIIIO IHINUX Tally3ed, TO OyAeMO BBaXKaTH, IO BLAIOMa TEXHOJOTIYHA MAaTPHILI

— n o . cee o . . .
A= (Clij )i,jzl , Y AKIA €JIEeMEHT a jj — L€ IMHATOMI BUTpaTH IPOIYKUIi {-01 ramysi I 4ac

BUPOOHUIITBA MPOAYKIIL j-01 ramy3i. Jkmo X . — BajJloOBHH BUIOYCK IPOAYKIi j-01 raiysi, TO
p poAaykui j Y j ¥ poAaykuu j y3

BEKTOPOM BHPOOHHMYMX BUTPAT € BEKTOP AX, le X = (X,,...,X, ) , @ 3aIMImKoBHil BEKTOp (x-Ax),

SKIIO BIH € HEBI'MHUM, € BEKTOPOM HEBUPOOHUUYUX BUTPAT, K1 BUKOPUCTOBYIOTHCS, 30KpeMa,
Ha 0cOOMCTE CIOKMBAHHS, JIEP>KAaBHI UM PEriOHaJbHI BUTPATH, Ha PO3IIMPEHHS BUPOOHUIITBA,
HarpoMa/KEeHHsl Kamitainy Tolo. Sk y Mexax Bclei jaepkaBu, TaKk 1 B MeXaX KOHKpPETHOTO
perioHy cydyacHa €KOHOMIKa IIPAaKTHYHO Mae BIIKpUTHUH xapakrep. Lle HacmpaBai o3Hauae, 110
perioH €eKOHOMIYHO B3a€MOIIOB’SI3aHUI 3 IHIIMMHU pErioHaMHU KpaiHHM, a TAKOXK IHIIUX KpaiH.
[Hakie xaky4du, BEKTOp HEBUPOOHWYMX BUTPAT (X-AX) MOXKE MaTH SIK HYJIbOBI, TaK 1 BiI’€MHI
KOMIIOHEHTH, a Lie (PaKTHUYHO O3Hauae, M0 JEsKi ranxy3i He 3a0e3leuyioTh HaBITh BUPOOHUUYUX
BHUTPAT PErioHy, TOMY €KOHOMIKa PETiOHy SK MIACHUCTEMa 3arajibHOACP)KaBHOT €KOHOMIUHOI
CUCTEMH y LIJIOMY MYCUThb OYTH BIIKPHUTOI, TOOTO OpaTh y4yacThb y €KCHEPTHO-IMIIOPTHHX
onepauisx. Lle o3Havae, 1m0 K Ha piIBHI €KOHOMIKM KpaiHH, TaK 1 Ha PiBHI €KOHOMIKH PETIOHY
CTaTUCTUYHUI MDKrajly3eBUil OajlaHC ONMUIIETHCS CIIBBIIHOMICHHSIM:
x+ti=Ax+y+d+e, (1)

ne 1,y,d,e — BIATIOBITHO BEKTOPU IMIOPTY, OCOOMCTOTO CIIOKUBAHHS, I€P>KaBHUX BUTPAT 1
excriopty. Ilpu npomy ciin 3ayBaKuTH, L0 Mif €KCIOPTOM Ta IMIOPTOM Ui PErioHy Tpeba
PO3yMITH KaHaJIM 3B 53Ky SIK 3 IHIIMMU PETIOHAMM, TaK 1 IHIIKMHU KpaiHaMu.

Po3BuBaroun momens 1 i BIAKPUTOI €KOHOMIKHM, 3a3HAYMMO TaKOX, IO Yy MEXax
perioHy iCHyIOTbh CBOi 00CATM 0OMEXEHHUX 3arajlbHUX pecypciB (TPYAOBHUX, IPUPOJHUX TOLIO) Ta



m,n
BUPOOHUYHMX MOXJIUBOCTEH. OTxke, Hexau R= (7",1) i,j=I — TPAMOKYTHA MaTpHIls HOpMa-

. . . T
TMBHHX 3aTpaT PECYpPCIiB Ha BMPOOHMLTBO NPOAYKUil KOKHOI 3 ramyse, a 7 = (7,...,7,) —

. . T
BEKTOp HasBHUX pecypciB. Kpim Toro, uepes p=(p,,....p,)  TO3HAYUMO BEKTOP

MOTYXKHOCTEHN, TOOTO MaKCUMaIbHO MOKIMBUX 00CAT1B BUPOOHHUIITBA AJIsl BCIX rayry3ei.
B 3anexxHOCTI Bi MOCTaBIE€HUX IEpe] HaMM 3aJady MOXKHA Ha pEerioHaJbHOMY piBHI
3ampOIOHYBATH PsAJl €KOHOMIKO-MAaT€MAaTHYHUX MOJENIEH, 10 € aKTyalbHUMHU 1 JJIs PIBHA

*
eKOHOMIKH KpaiHu. [lo3HauuBIIM Yepes s = e-i BEKTOP €KCIIOPTHO-IMIIOPTHOTO CalbJIo, é =y
*
+ d + s — BEKTOp KIHIIEBOI MPOIYKIILii, é — BEKTOp, L0 33/1a€ CTPYKTYPY KIHLIEBOI MPOIYKIIii
(pikcoBaHMM KOMIUIEKT 1i€i HPOAYyKIii), k — 4YHMCIO BEKTOPIB-KOMILJIEKTIB, CPOPMYIIOEMO
HACTYIHY MOJIEb PAIIOHATEHOTO (ONMTUMAIBHOTO) PO3MOILUTY PECYPCiB:
k — max,
.
x—Ax>ké -,
Rx<r, (2)
k>0,

x2>0.

3a3HauMMo, 110 JJIs MOJIeNi 2 HepiBHICTh X>0 € BEKTOPHOI0, MPUUOMY HYIHOBHUI BEKTOP
CIpaBa € n-BUMIPHUM.

Skmo, kpiM oOMEXEeHb Ha 3arajbHi PECYpCH, CKOPHUCTAaTUCh TaKOX OOMEXKEHHSIMH Ha
BUPOOHUY] MOTYKHOCTI, a KpUTEPI MPOMUCIOBOIO PO3BUTKY PEriOHY KOHKPETH3YBAaTU JIESIKOIO
omiHkow f(&) mpoaykuiié, TO, OYEBUAHO, METOIO TAKOTO PO3BUTKY Oyne MakcuMizallis Ifiel
OI[IHKH.

Monens, sika BiioOpaxae 1ei Kputepiid, MaTUMe BUTJIS;

£(&) — max,
x=Ax+¢&,
Rx<r,
X< p,
x>0,
E>0.

3)

3ayBakmMo, 110 MOJIEJIb 2 B MAaTEMaTUYHOMY IUJIaH1 € 3a7a4elo JIHIMHOTO, a 3 — B 3arajib-
HOMY BHIMAJKYy HEJIIHIHHOTO mporpaMmyBaHHS. MeToau Ta anropuTMu iX JOCHIKEHHS 1
PO3B’sI3yBaHHS BIOMI, TOMY 3YIIUHATHUCS Ha IbOMY HE OyeMo.

[ToBepHemock 10 GanmancoBoi mozeni 1. HezanexxHo Bix TOoro, Ha SKOMY piBHI ii po3ris-
JaTh, BOHA ONUCYE BIOKPUTY €KOHOMIYHY CHUCTEMY YM HiAcUCTeMY. Y 3B’SI3Ky 3 IIUM MOJKHA
) o ) i o I Ha
113a
il MeXaMHU € JIOCKOHAJUM, TOMY I[IHM Ha EKCIOPT Ta IMIOPT € CTaOUIbHUMH 1 3aJlal0ThCs

bapuyx B.I1. ExoHoMiKO-MaTeMaTHYHI MOJIeNi e()eKTUBHOCTI POMHUCIIOBOI'0 TIOTEHIIIaTy PErioHy

BEKTOPOMC = (C,,...,¢, )" . Tozi B yMoBax cTabiTbHOCTI 1iH JOTTYHUM € MPHITYIIEHHS TIPO Te, IO
IMIOpTHA MPOJYKI[iS HE €KCIOPTYETbCSA, a E€KCIIOPTHA — HE IMIIOPTYEThCS, TOOTO CKaISIpHUN
I00YTOK, <e, i> =0,a BEKTOp § OJHO3HAYHMM YHMHOM BH3HAYA€ K E€KCIIOPT, Tak i iMOOPT: s

EKCIIOPTY KOMIIOHEHTH § € TOJATHUMHU, a JIJIsl IMIOPTY — BII EMHUMH.
BBaxkaroun BeKTOp s (TOOTO BEKTOpH e Ta i) 3aJaHUM 1, B3SIBLIM 332 KPUTEPIH PO3BUTKY
CyMapHY BapTicTh (y ICHYIOUMX CTAaOUTbHMX I[IHAX) JHIIE Ti€l YaCTUHH BUPOOIEHOT MPOIYKIIIi,



10 BXOJUTh Yy HEBUPOOHMYE CIOXKUBAHHAN =y +d, HpUilieMO A0 Takol ONTUMI3aLidHOT
Mo/ieni (PYHKI[IOHYBaHHS PET10HATBHOT €KOHOMIKH, Y TOMY YHCJI1 1 IPOMHUCIIOBOTO CEKTOPY:
<c,77> — max,

x=Ax +n+s,

Rx <r, 4)

x < p,

x>0,

n=0.

Y wmopensx 1-4 MOXHa OKpPEMO BHUAUISTH HIPOMHUCIOBHHA CEKTOpP PETIOHATBHOT
€KOHOMIKM a00 pO3risaaTd iX SK MOJENl LLIICHOI €KOHOMIYHOI MiACUCTeMH. Y Oylb-SKOMY
BUIAJIKY L1 MOJIEN1 JJAalOTh MOJKJIMBICTh ONTUMI3YBaTH 30aJaHCOBaHY CTPYKTYPY PO3BUTKY BCiX
BH/IIB €KOHOMIYHOI JiSTTbHOCTI, @ 3HAYUTH 1 TPOMHUCTIOBOCTI.

PesyabraT. Po3risHyTi MOJEN1 MOXYTh CIY>)KMTHU TaKOX JJIsl MOOYIOBU CTPYKTYPHUX
Mozened (QyHKIIH eheKTUBHOCTI €KOHOMIYHOIO po3BUTKY. Hampukiian, Bi3bMEMO 3a OCHOBY
mozens 4. Ilpu npomy OynemMo BBaKaTM HEBIAOMHMMM BEKTOPH X,7], BIIOMHM BEKTOp ¢ Ta

BEKTOpaMH-IapamMeTpaMu s,7,p. 3 OTJsAy Ha Te, 110 BeanHHa<c,n> € KUIbKICHOIO OIIIHKOIO

e(peKTUBHOCTI (YHKIIOHYBaHHS MPOMUCIOBOTO CEKTOpa (UM EKOHOMIKH pETriOHY), HaIIO0
METOI0 3BHYaHO € ii MakcuMizalis. OnHaKk eQeKTUBHICTh 3aJ€KUTh Bl ApaMeTPiB S,7,p, TOOTO
HacIpaB/ii € Aesikoto QyHKIieo F(s,7,p). [Ipu 11boMy BEKTOPH 7 1 p OJHO3HAYHO € HEB1I €MHUMH,
a BEKTOp S — JIOBUIbBHUN, TOOTO 3 ypaXyBaHHSIM iX PO3MIPHOCTI MO’KHA CTBEpKYBaTH, LIO

/ o . . . .
seR",reR”,peR’' (R —I]- Bumipnuii BexTOpHMIi mpocTip, R'— HeBin’emumit opramT
npocropy R').

BBenemo MHOXMHM:

X(s,r,p):{x,n eR'|x=Ax+n+s,Rx<r,x< p,x>0,n 20},

Y:{seR",reRi”,peRf X(S,’”,P);t@}-

Tomi wmoxemno ¢QyHKUIT MakcUMalbHOI €(QEKTUBHOCTI OyJe BIAMOBIAHICTE MDK

. . *
MHOXHUHOIO Y yCIX IOIYCTUMHUX S,7,p Ta MHOKMHOIO BCIX MAKCUMAJIbHUX 3HAYEHb <c,77 (s,r, p)> ,

ne 1 (s,r,p) — pPO3B’A30K 3amaui 4 TPU KOHKPETHO 3aJaHMX s,7,p. Taka BiImoBimHICTH
dhopmanizyeTbes BioOpaKeHHIM
F:Y >R, (5)

a00 CIIIBBIIHOUIECHHIM

z=F@) = F(s,rp). (6)
O6uactio Bu3HaueHHs1 QYHKIIT 5 9yu 6 € 3riIHO 3 O3HAYECHHSIM MHOXHWHa Y, a 00JacTio
z=F(s,r,p),(s,r,p) € Y}.

3a3HauMMO, L0 MM CKpi3b BBaXKaJld €(EKTHBHICTh HEBII €MHOIO (TOOTO TOYKOIO 13
R.=[0,+00)), OCKITIbKM BEKTOPH I[IH Ta HEBUPOOHMUYOTO CIIOKHMBAHHS ( ¢ 1 1)) HE MOXYTb OyTH
B1JI’€MHUMH.

BnactuBocti QyHkIiii edheKTUBHOCTI € OMU3BKUMH 10 HEOKIacHM4HuMX [auB.: 2, 3]. La
¢yHKIIA OyZe YrHYTOI0, HEMEPEPBHOIO Y BCIX BHYTPIIHIX TOYKAaX, MOHOTOHHO HECIAJHOIO 1O
KOMIIOHEHTaX BEKTOPIB 7 ip, JOJATHO OJHOPIIHOIO MEPIIOro CTENEHsI Ta KyCKOBO-JIHIHHOIO B
3arajlbHOMY BUIAJIKY.

Jlnisa imrocTpauii npouecy nooyaoBu GyHKIUI e(peKTUBHOCTI PO3TISHEMO DS IPUKIAIB.

3HAYEHb — MHOKHHA Z = {z eR,




Hpuxaan 1. Hexait
s 1s) <La) %o(e 3] 7=la) L2
= C= R = P= r=
0,75 1,33 2 6 8 200 r,
Toni: ’ ’ ’ ’ .
0,797r, +13167,2r, +35566,(r,,r,) € O,
0,631, +142,87r, —49.8,(r,,1,) € O,,
0,017r, +1756,01,(r,,1,) € O;,
3,57r +2809,2,(r,,1,) € O,,
F(r,ry) =11726,65,(1,.1,) € O,
181,8r, —144,7,(r,,r,) € O,
8392r,,(r,r,) € O,,
9,58r, —0,88,(r;,r,) € Oy,
12448,24,(r,,r,) € O,,

{ . +4205 < 10,977, <0,4r, —0,627:0,24r, < 21,287,
= {110,04r, < r,:0,14r, <037r, —1,75:0,17r, = 0,751},

{ |28,09r2 > 4,4r;1,27n <r,;r, 0,047 +2892},

= {10,155, < 7,;164,87r, <177,6r, —1,44;172,6r, <1, +164,87),
{r|r] <1,02r,;r, <0,88r;r <3,43r, +164 87}

{1113r, <7 +101,745 <0,05,31,55 <r, <1, +7,05},

{rlr +3.98<4,5n,;r, <18815, },

{rlr <1,02r,57, < 0,88r, +343,3:8392r, <9587, J,

{r 1,1, = 0}.

Hpuraan 2. J{ng nanux

0,125 0,2 1 1 2 100 K
=[ 0,75 0,33]’ CZ[z]’ R :[3 4]’ Pz(zoo]’ r=[r2].
[TobynoBana yHKIIS €PEKTUBHOCTI Ma€ BUTIISA:
(1,25 +10125r, + 38233, (n1,) €0,
1,777 +2962r, +177,6, (rr,) € 0,,
0,761, (nr)€ O,
4,197, +172,04, () O,,
887,2r, + 0,004, (r,r,)€O;,
17,021r,, (1) € O;.
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F(r,r)=A




ne:
O = {r'l0,94r, <12448,14r,; 0,36r, <0,4r; 17,455, <355r, - 28,09},
0, ={r 6,45, <0,25r, +49,8; 3,57r, <49,8r, —164,87,

6,2r, >134,87r; 198,3r, <12,42r, 19,1}
O, ={r[0,09, <r, +958; 1,551, <7,05r, - 0,04;
0,37r, <0,17r;; 28,09r, <4,4r, +18,81},
{r|0.05r, <r+77,6; r,<0,75r,; r,<0,04r, - 77,8; r, <172,6n, },
{r[111,3r, <15 172,65 <164,8r,; 1, <3,98r, —144,7; 17,561, <188,11|,
{r|22,19n, <1y 28,25r, 1,661, —144,2].
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Hpuxaan 3.
[ToOynyemo dyHkuito, 3aexXHy Bl HapaMeTpiB 7,7, p,, P, - Hexai

Toni:
0,25 0,1 1
A: s C= 3
0,75 0,25 2

1 3 . p= D = A '

2 4 pz ?‘2
(0,755, +10,44r, —3,48p,, (r,p)€O,
1,99% -0,797p, +13167 p,, (r,p) €0,,
4,195 -0,63r,, (r,p)e0,,
F=(r],rz,p,,p2)=<1,42r2+50,3p2, (r,p)e0,,
0,88p, +50p,, (r,p)eO,,

73"2p1’ (f',p)EOﬁ,
1198,3p,, (r,p)€O0,,

R

1!

Jc:
O = {r|0,94r, <12448,14r,; 0,36r, <0,4r; 17,45r, <3551, - 28,09},
0, ={r[6,45r, <0,251, +49,8; 3,571, <49,8, —164,87;
6,2r, 2134,87r,; 198,3r, <12,42r, - 19,1}
O, ={r|0,09r, <r, +958; 1,551, <7,05r, — 0,04;
0,37r, 0,17r;; 28,09r, <4,4r, +18,81},
, ={r[0,05r, <r, + 77,6; 1, <0,75n,; r, <0,04r, - 77,8; r, <172,61;},
O, ={r[111,3r, <n; 172,61, <164,8r,; 1, <3,98r, —144,7; 17,56r, <188,1r,},
O, ={r[22,19r, <r;; 28,251, <1,66r, —144,2}.
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BucnoBku. Hamu 3ampornoHoBaHo GaraToakTOpHy MOJEINb, SKa MOXKE CIYXKUTH IS
oOy/I0BU CTPYKTYPHUX MOJielel e(pEeKTUBHOCTI €KOHOMIYHOTO PO3BUTKY. 3aCTOCYBAaHHS Iepe-
JIYEHUX MOJeNed BiAirpae BaXJUBY POJb Y MPUHHATTI €KOHOMIUYHUX DIMIEHb 3 YIPABJIHHS
IIPOMHUCIIOBOT0 MOTEHLIATY Ta EKOHOMIKU PETI0HY B LIVIOMY.
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