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MOJOENIOBAHHA MAKCUMI3ALLI MPUBYTKY
HA OCHOBI BUPOBHUYOI ®YHKL|Ii KOBBA-OYITIACA

Poboma npucesuena docriddicennio excmpemymy @QyHKYil 018 onmumizayii pobomu upoOHUY020 NIONPUEMC-
mea 3a 0onomozoro eupobruyoi Gyukyii Koboa-/yenaca. Ompumana 3a1ex#CHiCmMb MAKCUMATLHO20 3HAYEHHS (DYH-
Kyii npubymxy 080XpecypcHo2o nionpuemcmsd 8io0 noxkasHukie yici yukyii. Ananiz maxoi 3anexcnocmi 0ae mMooxc-
JUGICIY OYIHUMU 3HAYEHHA YUX napamempis, npu aKux QYHKYia npubymxy oocaene makcumymy. B pobomi npose-
0eHO MOOeN0BAHHS NOKA3HUKIE 080X(DAKMOPHOL MOOeNi UPOOHUYMBA 3 MEMOI0 OMPUMAHHA MaAKcumizayii npuoy-
MKY, HA OCHO8I K020 6Y1a NPO8eOeHd OYIHKA YUCIO8UX 3HAYEHDb 6CIX NAPAMEMPI8, Wo 6X005Amb 6 QYHKYII npuody-
MKy 080xpecypcHoeo nionpuemcmea. bynu nposedeni oocniodicenns uymausocmi Qynxyii npubymky Ha 3miny na-

pamempis, Wo po32na0armscsl.

Knrouosi cnosa: supobrnuua @yuryis Kooba-/{yenaca, 0eoxgpaxmopua mooens upobHUYmaea, eKoHoOMempuiHa

MoOenb, MaKcumizayis npuOYmKy, 4ymiusicme.

Bctyn

IHocTanoBka mpo0JieMH y 3arajJibHOMY BHIJISIITI.
OyHUM 3 HaIPSMKIB MakCcUMi3alii NpuOyTKy BHPOOHH-
I[TBa € 3aCTOCYBaHHS BHPOOHMYNX (yHKHiH. BupoOHu-
4ya (DYHKIIS — 16 eKOHOMETPUYHA MOJEIb, 0 BimoOpa-
’Ka€ 3aJeKHICTh IMOKA3HUKIB BHPOOHUYOTOCIIOAAPCHKOT
TUSUTBHOCTI BiJl (hakTOPiB, MO BU3HAYAIOTH 1[I TIOKA3HU-
Kkd. JIo OCHOBHHX TOKa3HHKIB MOYKHA BiTHECTH: 00CsT
MPOAYKIIil, IO BUIYCKAETHCSA, MPUOYTOK, PEHTAOEIh-
HICTB, cO0iBapTiCTh, hoHAOBIAAAaYa ¥ iHIII. PakTopamu
JUTSL LIMX TIOKa3HUKIB MOXYTh OyTH: poboya cuia, OCHO-
BHI 3aco0H abo KariTalsl, 3eMJIs, IPOIyKTHBHICTh IIpari
Ta iHmi. BupoOHuua QyHKLisS 1a€ MOXKIHMBICTH JOCITI-
JIUTH JJIsl Taly3ed Ta €eKOHOMIKU B LIJIOMY NMOKa3HUKH
CepeIHbOl 1 rpaHUIHOI eeKTHBHOCTI pecypciB pobouoi
CHJIM 1 OCHOBHUX BUPOOHWYMX (DOHIIB, TPAHUYHI HOPMH
3aMillIeHHs PEeCypCiB Y BAPOOHUYOMY IPOLIECI.

Jo mHaiBinoMimwux BHUpOOHWYHMX (YHKIH BigHO-
cutbesa (ysakmis Ko66a-/lyrnaca, ska BU3Ha9a€e 3aiex-
HICTh MiX 00CATOM BUPOOHMIITBA, OOCSITaMM KarliTainy
Ta BHTpaTaMy pecypciB mpari. JJocmimkeHHs NoKa3aH,
o 6arato SBHI BUPOOHUIITBA T0OPE alPOKCHMYIOTHCS
3aJIOKHOCTSIMH TaKOro THUIy. 3a JOINOMOIO (YHKINT
Ko66a-/Iyrmaca MoXHa MPOrHO3yBaTU OOCATH BHPOO-
HUIITBA, OLIHIOBATH €(EeKTHBHICTh BHPOOHMITBA Ta
BUKOPHCTAHHS OKPEMHUX BUPOOHHYMX (HaKTOPIB, BU3HA-
YaTH MOXIJIUBICTh B3a€MO3aMiHM ()aKTOpiB BUPOOHUIIT-
Ba, OIIIHIOBATH MacmTad BUPOOHUIITBA Ta HOTO BIUIHB
Ha e(QEeKTUBHICTh BUPOOHUITBA, BUSABIATH BIuMB HTII
Ha IpollecH BUPOOHHUNTBA. TakuM YMHOM, 3aCTOCYBaH-
Hs ¢yskuii Ko6ba-/[yrimaca momo mianyBaHHS BHPOO-
HUIITBA JJO3BOJISIE 3HAXOAWTH OOIPYHTOBAHI YIIPaBIIiH-
cbKi pimenHs. [IpoTsrom 6aratbox poKiB €eKOHOMETpPH-

YHI JOCJIPKEHHS OyJIM CIIPSMOBaHI B OCHOBHOMY HE Ha
3aMiHy 11 IHIIUMYU BUAaMU (DYHKIIIH, 8 HA MOTU(IKAIIO
BHPOOHMYOI (PYHKIIIT, sika Moria O aJleKBaTHiIIe OIrca-
TH peajbHi eKOHOMIYHI CIIBBITHOIICHHSI.

AHani3 ocTaHHIX gocjaixxkens i myOaikanii. Ha-
YKOBHUMH IOCII/DKEHHSIMU B c(epi 3aCTOCYBaHHS Mare-
MaTHYHUX MOZEJNeH MpH aHawi3i ASUTBHOCTI CKIIAJHUX
COLIIAJIbHO-EKOHOMIYHUX CHCTEM MPHUCBSUEHI pPOOOTH
BITUM3HSIHUX Ta 3apyODKHHMX HaykoBIiB P. Axodd,
K. Bpaswmii, B. Bitnincekoro, B.Teeus, M. IBaHoBa,
A. Kamincekoro, FO. Jlucenka, B. Ilopoxni, O. Pa3y-
MoBcbkoro, JI. Cepreesoi, B. Tumoxina, M. Xa3oa Ta
THIINX.

Ha crorogHimHiii eHb iCHy€ BEJIMKHH MeEpesiK
po0iT, 0 MPUCBAYEH] Teopil 1 MPaKTHII 3aCTOCYBaHHS
¢yukmii Koo6a-Ayrnaca [1-12]. [Ipote BoHM Haiex-
HAM YMHOM HE TOPKAIOTHCS NHTAHHS 3aCTOCYBaHHS
METO/y AOCIIKEHHsI eKCTpeMyMy (YHKII Ui ONTH-
Mmizanii po6OTH BHPOOHMYOTrO MiANPUEMCTBA 33 JOMO-
Mororo BupoOHHMYOi QyHKIiT Ko66a-/yriaca. Bupi-
IICHHIO [TOCTABJICHOT 3a/1a4i 1 MPUCBAYYETHCS O3HAUCHA
pobora.

Merta po6oTH: TOCITiIKEHHS BUPOOHUTOT QYHKIIIT
Ko66a-/Iyrmaca i MonemoBaHHS MOKAa3HHUKIB IBOX(ak-
TOPHOT MOJIeJl BUPOOHHIITBA 3 METOI0 OTPUMAaHHS Mak-
cuMizarii mpuoOyTKy.

Buknaa ocHOBHOro
MaTepiany AOCRiAKeHHA

IIpu mocmimxkeHHi ePeKTUBHOCTI PoOOTH BHUPOO-
HUYOTO IMiJIPHEMCTBA BUKOPUCTOBYIOTH MOHSTTS CyO-
cTuTyuiitHoi BupoOHMYoi ¢yHkuii [1]. Bona BimoOpa-
*ae QYyHKITIOHABHUH 3B’ S130K MiXK 00°€MOM €(pEeKTHBHO
BUKOpHCTaHUX (akTOpiB BHPOOHUITBA (Tpalero Ta
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MalfHOBMM KalliTanoM) i 3 iX JTOTIOMOTOI0 TOCATHYTHM
BUITYCKOM TNPOAYKIIT NPU ICHYIOYMX TEXHIUYHHX 1 Oopra-
Hi3auiiHuX 3HaHHAX. Taka QyHKIiS BigoOpaxae Kiib-
KIiCTh BHITYIICHOI MPOAYKIIi 1 TOKa3ye, 10 BUPOOHHUIIT-
BO MOXe OyTu 30iIbLICHE 3a PaxyHOK IiJBHIICHHS
KIJIBKICHOI XapaKTepPUCTHKH OIHOTO 3 (akTopiB, B TOH
yac SK KUTBKICHA XapaKTepPHCTHKA IHIIOTO (aKTopy
BHUPOOHHUIITBA 3aUIIAETECS Oe3 3MiH. B iHmomy Bapia-
HTI BUPOOHUIITBO 3aJIMIIAETHCSI O€3 3MiH MpU pi3HOMA-
HITHUX KITbKICHHX KOMOiHamisix (akTopiB mpari Ta
MafHOBOTO KaIliTaly.

CyOctutyniiiHa BupoOHMYa (YHKIIS Mae B 3ara-
JIbHOMY BHIAJIKy HACTYITHUH BHUIJISIA:

y=y(K.L)yy >0y >0, )
ne K — gncno BupoOHMUOro Kamitary; L — gaucio Bupo-
OHMYMX TPYAOBHX TOJWH 200, IHIIUMH CJIOBaMH, YHCIIO
BUPOOHUYMX OJJMHHIb T'YMaHHOT'O KaIliTaly.

Haii6inpim mpocToio € ABoX(aKTopHa MOJENb BU-
pobuunuoi ¢pyHkuii Kob6a-/lyrnaca, 3a 10moMoror skoi
PO3KpHBAETHCS B3aeM03B'130K npaui (L) u xamitany (K).
I1i cdakTopn B3aeMO3aMiHHI M B3a€MOONOBHIOBANIBHI.
Ille B 1928 pori amMepuKaHChKI BUCHI — EKOHOMICT
I1. dyrnac u marematuk Y. Ko66 — cTBOpmim makpo-
SKOHOMIYHY MOJIENb, SIKa JI03BOJISIE OLIHIOBATH BKJIa]
pizHux (aKTOpiB BHUPOOHHUITBA B 301NMbIICHHS 00'€My
BHUPOOHHUIITBA 200 HaliOHATBHOIO moxoxy. Lls dyHKIis
Ma€ BUIJISIA:

y=AK"L". )

B Takux BHmaakax B SKOCTI BUPOOHWYOI (DyHKIIi{
3py4Ho BuKopucToBYBaTH (QyHKIit0o Kob66a-/lyrnaca
[1]:

f(x, y) = Ax"y". 3)

Tyr 3nauenns ¢ynkuii f(x,y) BimoOpaxae Kiib-
KiCTh BHITYIICHOI MPOIYKIIii, BEIMINHH X 1 Y € KiJIbKiC-
HUMH IOKa3HUKAMH BHUKOPUCTaHUX IIPH BUPOOHULTBI
pecypciB 000X BUIIB, HAITPUKIIAJ, IO BUTPAaTaM KarliTa-
Ty Ta Tpaili, II0 BimoOpaXkaroTh BKJIA[ MpAIli i KaImiTary
Yy BUTOTOBJICHHS POAYKIIil, o i § — 6€3p0o3MipHi MOKa3-
HUKH €JIACTHYHOCTI BHITYCKY MPOAYKII IO 3aTpaTam
KO’KHOTO 3 BHUJIIB PEeCypciB BiJIOBifHO, A — aeska mo-
CTilfHa, IO TIEPEeBOIUTH OIMHUII BUMIpYy Tparli i Karmi-
TaJly B OJMHUIII BUMIPY IIPOAYKTY.

Bubip mapamerpiB o i  31iHCHIOETBCS METOJaMU
perpecuBHOro aHamizy. MiK IUMH IapaMeTpamu €
TNeBHHIl 3B’A30K. IX CyMa TOpIiBHIOETBCS 3 OJMHHIIEIO.
BaxnuBa BiacTHBICTh KOEQIlI€HTIB €IaCTUYHOCTI pe-
cypciB ¢ynknii Ko606a-yriaca: cyma koedilieHTiB
€JTaCTUYHOCTI TOPIBHIOE MOKA3HUKY €(PEKTy PO3IIUpEH-
Hs Maciitaly. Skmio o i B B cyMi NepeBHIIYIOTh O/IU-
HHIIO, TO BUpoOHNYa (QyHKIIS Mae 3pOCTarouuii eexT
Bin MacmTaly BUpOOHHUITBAa (Ile O3HA4Ya€, MO SKIIO
BEJIMYMHA X 1 Y 30UTBIIYIOThCA B AESIKiil MPOIOPIIii, TO
BesnimunHa f(X,y) 3pocrae B Outbiiiil mpormopii). Skmio
XK IX cyMa TOpPIBHIOE OJMHUIII, TO TOBOPSATH PO MOCTil-
HUR edekT Big Macmrady BHPOOHHITBA (BEIMYHMHA

f(x,y) 30iIpIIy€eTHCS B TiH K€ MPOTMOPIii, IO i BETHIH-
HH X 1Y), a00 piBeHb eEeKTUBHOCTI pecypciB He 3aie-
JKUTH Bl MacmTaOiB BUPOOHHUITBA. Y BHIQJKY, KOJIU
cyMa mapameTpiB o i  MeHma, HDK OTUHHIS, TO Mae
Miclie 3MEHIIyBaJbHUI e(eKT BiJ MacmTady BUPOOHH-
urBa (BenuuuHa f(X,y) 30LIbLIyETHCS B MEHIINI IPOMO-
pIIii, HiXX BETHYUHH X 1 y), a00 3 PO3MHUPEHHIM MacCII-
TabiB BUPOOHHUIITBA CepeiHI BUTPATH PECYPCiB B po3pa-
XYHKY Ha OJMHHIIO MPOAYKIii 3MEHIIYIOThCS. 3a3Ha-
YMMO, IO Il BJACTMBOCTI HE 3aJ€XXaTh BlJ YHCIOBHX
3HaueHb K i L i 30epiraroTbcss B KOXKHIA TOYI BUPOO-
HU4oi (yHKLIl, ToOTO KoedilieHTH o 1 B MOCTilHI, AKi
He 3ajexarsb Bij 00'emy dakropiB Ki L.

KoeoimieHTH enacTHYHOCTI MarOTh BEJHKE 3Ha-
YeHHs [UIs aHamizy B® 1 XxapakTepus3yrTh BiJCOTOK
pupocTy 00'eMy BHITyCKY IPOAYKILii HpH 30iIbIIeH]
BuTpar pecypcy Ha 1%. Takum 4YmHOM, 30iNBIICHHA
BUTpAT Kamitaxy Ha 1% TIpHBOANTH 1O 3pPOCTaHHS BHU-
MYCKy TNPOJYKUIl Ha o BIJCOTKIB, a 3pOCTaHHS BUTpAT
npari Ha 1% IpUBOIUTE 10 3POCTaHHS BUITYCKY IPOIY-
kii Ha B BimcotkiB. Sxmo o = 0,25, To 3pocTaHHS BU-
Tpat Karitainy Ha 1% 30inbliye 06'eM BUpOOHHIITBA Ha
0,25%. MoxHa OIyCTHTH, 110 OOWABI BEIMYMHU O 1 B
3HAXOJAThCS MIXK HyJIEM Ta OJMHHUICIO. BOoHU MOBUHHI
OyTH DOZaTHUMH, OCKITBKH 30UIBIIICHHS BUTPAT BHPOO-
HUYMX (aKTOPiB MOBUHHO BUKJIMKATH 3POCTaHHS BHILY-
CKy mponykuii. B Toii e 4ac, MOXJINBO, BOHU OyIyTh
MEHIIE OJUHMII, OCKUIBKH JIOLUUIGHE MPUIYIIEHHS, 110
3MEHIICHHS e(peKTy Bi MacmrTady BHPOOHHWIITBA TpPH-
BOJUTH JI0 OUIBII MOBIIBHOTO 3POCTaHHS BUIIYCKY IPO-
JYKLi1, HXK BUTPAaTH BUPOOHMYNX (DAKTOPIB, SKIIO 1HII
(hakTOpH 3ATUIIAIOTHCS TOCTIHHIM.

EnacTiuHiCTh BHITYyCKY NMPOAYKIIi IO KamiTamy i
Tpalli JOPiBHIOE BiIMOBITHO O Ta 3, OCKIIBKH Ma€ Mic-
LI€ CIiBBIIHOLICHHSA

vk ALk
y/K — AK*P
AHANOTIYHAM — YHHOM
(dy/dL)/(y/L) mopiBHtoe .
B BiIIOBIAHOCTI 3 NPUIYILEHHSM PO KOHKYPEHT-

=a. 4)

JICTKO  IIOKa3aTu, 1o

HICTh PUHKY (hakTOpU BUPOOHHITBA O 1 B MaOTh iHTEp-
MPETaLilo K MPOrHO30BaHi 101 NPUOYTKY, KU OTpH-
MY€ETBCS BIAMIOBIIHO 32 PaxXyHOK Kamitaiy i mpari. SIk-
110 PUHOK TIpalli Ma€ KOHKYPEHTHHH XapakTep, TO CTaB-
Ka 3apoOiTHOT miatu (W) JOpIBHIOBATUME I'PAaHUYHOMY
npoxaykry mpai (dy/dL):

w=2 = AK*BLP =B_g. )

TakuMm 4mHOM, 3araibHa CyMa 3apoOiTHOI IUTaTH
(wL) mopiBHIOBaTHME Py, a IOJS Ipali B 3aralbHOMY
BUITYyCKy mpoaykii (WL/Y) ckimane mocCTiifHy BETUIHHY
. AHamOTriYHUM YMHOM HOpMa MPUOYTKY BHPAKAETHCS
yepe3 dy/dK:
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p= Y _ AokeIP =% 6)
oK K
1, TAKMM YUHOM, 3aranbHuii npudyTok (pK) mopisHioBa-
TUME Oy, a J0Js8 NpuOyTKy Oy/e MOCTIHOI BeNn4u-
HOM o. Lle 03Hauae, M0 rpaHUYHUI TPUPICT MPOAYKIIIT
3a paXyHOK IPHPOCTY KOKHOTO PECypCcy BH3HAYAETHCS
K JOOYTOK KoedilieHTa eIacTHYHOCTI Ha CEepeHIo
edexTuBHICTE pecypey. [lapamerp A y pynkuii Ko60oa-
Jyrnaca 3anexuTh BiJl BUOPaHUX OJMHHIL BUMIPIOBaH-
Ha Y, K, L; BogHOUac 4nciioBe 3HaY€HHs LbOr0 IMapa-
MeTpa BU3HAYAETHCS TaKOXK €(PEKTUBHICTIO BUPOOHHYO-
ro 1porecy. Y IbOMYy MOXKHa MEpEeKOHATUCH, TIOPIBHS-
BUIM JIBI BUPOOHWYI (QYHKILIi, sIKi BiIPI3HIIOTHCS OIHA
BiJl OJTHOT JIMIIIE 3HAUYEHHSIM Mapamerpa A.

s ikcoBarnx 3HaueHs K i L Tiel ynkmii, xe 6i-
JIBIIIE YKCIIOBE 3HAYCHHS MapameTpa a, BIAMOBITaE Oib-
me 3HayeHHs Y. Omke, 1 BUPOOHMYHMII TpOIEC, SIKWi
OIMUCYETHCS Li€t0 PyHKIiEr, Oyae edhexTuBHImmM. J{pyTi
noxinHi pynkuii Koo6a-/lyriaca MaroTh Takuii BUTIIS

Yik = —“("‘K'Zl)Y : ™)

yr _BB-DY.
2
BpaxoByroun, mo 0<a<l i 0<B<l, Ygx<O i
Y11.<O cmpaBmKyeTbcss BHUCHOBOK: TPH 30UTBIIECHHI
pecypciB 'paHUYHUI NPUPICT 00CITY MPOAYKIIi 3Me-
HIyBaTHUMeTbcs. SIkmo obcsr nponykuii y ¢yHkumii
Ko66a-/Iyrnaca BBaxkatu cTamum (const), TO MOXHa
O0YHCITUTY TPaHIYHI HOPMH 3aMIIIEHHS PECYpCIB:
h= Y—K = a—L. ®)
Y, BK
3Bigcu G6aumMo, 10 TpaHUYHA HOPMa 3aMilICHHS
pecypciB y ¢ynkuii Ko66a-/lyrinaca BHU3HA4a€eThCs K
JOOYTOK CITiBBIIHOLIIEHb OOCSTIB pecypciB Ta iXHIX
Koe(iLliEHTIB €1aCTHYHOCTI.
HIBHIKICTh 3MIHU HOPMH 3aMIILIICHHS PECYpCiB y
3B'SI3KY 31 3MIHOIO 00CSTY PECypCiB OOUHCITIOETHCS TaK:

oh_ o oh_ ok ©)

oL BK oK pBK2
Miporo mBUAKOCTI 3MiHH h € enacTUYHICTh 3aMi-
meHHs pecypceiB K 1 L, mo Bu3HadaeTbes K BigHO-

LICHHSI 3MiHH 00CSTY pecypciB 10 3MiHM BeluuuHU h:

h(Lh +K)
hy = —1 ) 10
£ ( oh ah) (10)
KL n &2
oK oL

OTKe, €TaCTUYHICTD 3aMIIIEHHS B KOXKHIM TOYIIl
KpHBOI, 110 Xapaktepusye BupoOHu4y ¢(ynkuio Kob-
0a-/lyrnaca, TOpiBHIOE OJMHUIII.

Posrsinemo tenep moBeninky QyHKmii mix vac
3MiHH MacmTa0y BUpOOHUITBA. J{JIsI IFOTO MPUITYCTH-
MO, IIO BUTPAaTH KOXKHOI'O Pecypcy BHPOOHHUITBA 30i-
JBIIMIIKCS B A pa3iB, TOJI HOBE 3HAa4eHHA Y BH3HAua-
TUMETHCA TaK:

Y’ =a(AK) * (AL)P=A*"PY. (11)
3a TpUNyIIeHHS, M0 MeTa TOCHOAAPCHKOL MisTh-
HOCTI — MaKCHUMi3allisi PUOYTKY, MOXHA MPOLTIOCTPY-
BaTH iHIII BIacTUBOCTI BUpoOHMUOi (yHKuil. 3anuure-
MO (PYHKIIFO MPHOYTKY B TAKOMY BUTJIIAII:
[I=bY "'-wL-rK+A[f(K,L)-Y] (12)
[lignpuemers Bubupae Taki 3uaveHss Y, L, K sxi
MaKCHMI3yIOTh IPUOYTOK NpH 0OMEKEHHSX, 1110 HaKJIa-
JIAFOTHCS] BUpOOHNUOI0 (yHKIie0. Bemmunam b, w, r —
napameTpu QyHKnii npubyTKy, A — MHOXHUK Jlarpan-
Ka. SIKIo BUpOOHWYMI MpoIec Y aHOMY CHiBBiIHO-
1ieHHi nogaetbes GyHkiieo Kobba-/Iyrnaca, To Mox-
HAa 3aIMCaTH YMOBU MaKCHMIi3allii IpUOYTKY:

wo BY. oY w PR

; ; , 13
L K r oL (13)
A=(r+1)P mpm r#-1, ne P=bY’.
3BizcH 00OCSTH PeCypeiB Taki:
L:(r+1)PBY;K:(r+l)POLY. (14)
w

VY 0pOMy BHIAAKY MakCHMalbHE 3HAYCHHS BHITY-
CKY TIPOAYKIIi, KO o+P+#1, MOKHA 3am¥IcaTH Tak:

Y =ak*1P =

:a{(”l)PGYT{(rH)PBYr (15)

T w

Ipu r = 1 3rigHO i3 3aNKMCaHUMHU IIOWHO YMOBaMHU
MmakcuMizanii (15) gicranemo:

o
K:WOLL; L=a ki 1o,
pr pr

OTmxe, HEOOXIZHI YMOBH ISl 3a0e3MeUeHHsT MaK-

(16)

cuMizalii npuOyTKy NaroTh 3MOI'Y BU3HAYHMTH BiJIIOBI-
IHI BHTpaTH poOOY0i CHIM 1 OCHOBHOTO KarmiTamy. 3
PO3IIUPEHHSIM MacmTabiB BUPOOHHIITBA €EKTHBHICT
BUTpPAT PECYPCIB CIajae, IO BiAMOBIAae MaKkCHUMI3aIlil
npuOyTKY B yMOBAaX JOCKOHAJIOI KOHKYPEHIIII.

[Ipu mobymoBi BupoObHHM4Oi ¢yHkmii Kobba-
Hyrnaca nmapamerpu A, o, [} MOXXKHa OLIHUTHU 32 JIOTO-
MOTOI0 JIHIHHOTO PErpecMBHOIO aHaj i3y MeETOA0M
HaiimeHimx kBanaparis (MHK):

1) Bupobnuuy ¢ynkuiro Ko66a—/lyrnaca npuso-
JIITH IO JTiHIKHOTO BUAY IUIIXOM JIOTapu(pMyBaHHS

ln(y):ln(A)+aln(K)+Bln(L). (17)

2) Ipu BukopucranHi MHK wmera nonsrae B mi-
HiMizamil cymMH KBaApaTHYHHX BimxwmieHb (SSD) mix
BEJIMYMHAMMU, 10 criocTepiratotbes In(y;), (i=1...N; N —
KUTBKICTh CITOCTEPEXKCHb) 1 BiJNOBITHUMH OLIHKAMHU

ln(A),&,B .
N 2
SSD =} (In(y)) - In(3;))" =

i=l i , (18)
_ Y (In(y)~In(A) -

o\ —aln(K;)-BIn(L;)

170


http://www.hups.mil.gov.ua/periodic-app/journal/soi/2017/2

Inghopmauiiini mexuonozii 6 exonomiuyi, exonozii, meduyuni ma oceimi

OtpumaeMo BUpa3 I MaKCUMAJIBHOTO 3HaYEeHHS
(yHKUIT TpUOYTKY TBOXPECYPCHOTO MigIpHEMCTBA. Bin
J03BOJIUTH OL[IHUTHU 3HAUEHHS [ApaMeTpiB a, 3, Po, P1, P2,
K, L npu sikux 3nadeHHst GyHKIIT npuOyTKy Oyne Mak-
CHMAITbHUM.

PosrnsiHeMo BHIAIOK JBOXPECYPCHOIO BUPOOHHII-
TBa. KinbKicTh BUpOOICHOT pOMyKIIii 3agaMo (yHKIIi-
eto KobGa-Jlyrmaca y Burmsimi (Oymemo Iiisl 3pyqHOCTI
BBaXkaTH, 1o A=1).

PosrnsiHeMO BHIIAIOK JBOXPECYPCHOI'O BUPOOHHII-
TBa. KinpkicTh BUpOOIEHOT NmpoayKiii 3a1amMo (QyHKII-
eto Koba-Jlyrnaca y Bursini (OymemMo Ijisl 3py4HOCTI
BBaXKatw, mo A=1):

fxy) =x*yP. (19)

Hexait py — BapTiCTh OJMHUILII BUPOOIICHOT MTPOILY-

KIlii, a p; 1 p, — BAPTOCTI OJMHHUII BUKOPUCTAHUX PECyp-

CiB mepIioro i npyroro Bumy BimnmoigHo. Tomi gucTuit

NpuOyTOK MiANPUEMCTBA BU3HAYAETHCS (PYHKIIIEO MPHU-
OyTKY, SIKa Ma€ HaCTYITHUI BUTJISL;

P(x,y) = pox*yP - prx-poy. (20)

OCKUTBKH HAaC IIKaBUTh BUTAJIOK OTPUMAaHHS MaK-
CHUMAJIBHOTO MPUOYTKY, JOCIIANMO (QYHKIIiI0 PUOYTKY
Ha HasBHICTH eKCTpeMyMy. BpaxoByroum HeoOXimHY

YMOBY €KCTpEeMyMy, OOYHCIMMO YaCTHHHI TIOXiTHI
HEPIIOTO IOPSIKY 110 3MiHHUM X 1 y:
' -1
Py (x,y) = oppx®'yP - py;
, -1
Py (x,y) =Bppx*y? ! p, . 1)

st 3HaXOIKEHHST MOXKIIMBUX €KCTPEMAJIbHUX TO-
YOK IPUPIBHAEMO TOXIIHI 10 HYJISl 1 OTPUMAEMO CUCTe-
My HACTYIIHUX PiBHSHb

1 1
apox®'yP =pp; Bpex®yP ! =p,. (22)

Cucremy HEOOXiTHO pO3B'S3aTH BITHOCHO 3MiH-
HUX X i y. 3 mepmoro piBHAHHS BHPa3uMo y°, a apyre
PIBHSIHHS ITEPENHIIEMO iHAKIIE:

-1 1
I JLS Brox*y _

APo y

[Ticns migcTaHOBKM NeEpIIOro BHpasy B APYyre piB-
HSHHS, OTPUMA€EMO BHpa3 Ul 3B 53Ky MDK BEIHYMHA-

MH, [0 BUPAKAIOTh KUTBbKICTh BUKOPUCTAHHUX PECYPCIB.
y=Bpix.

%)
Sxmmo #oro BpaxyBaTH B 000X PiBHSHHSX BHX1THOT

CHCTEMH, Ma€MO HACTYTIHI CITiBBiAHOIICHHS: ;

@) _ ' Ppy *(EJB
p}_B pg o

(23)

24

1-a o
@) :B_po*(z] (5)

py py B

Temep HE0OXiTHO TEPEBIPUTH BUKOHAHHS TOCTAT-
HbO1 YMOBH iCHYBaHHS €KCTpeMyMy (GYHKLIT IPHOYTKY.

O04KCcIMMO YacTHHHI MOXiAHI QYHKUIT mpudyTKy ApY-
TOr0 MOPSIIKY
o

Py, =—a(l-a)p > b B(1—PB)py —— ;
= — —_ O_’ = — — 0—’
XX e W 2P

"o aBpO
ny —W. (26)
Jamni mobyayemo Bupas
2
x%yP o
Ax.) = (1~ )1~ P)p] Myzﬁ—[ o ?ﬁJ @7)
Xy Xy

[Ticns HeckyIaHUX CIPOLIEHb BiH HaOyBae BUIIIS-
ny

app}

AX,y)=————F—(1- . 28
(9= 0 ap 1=@D)- @9

OyHKIis TprOYTKY OyIe MaTH eKCTPEMYM JIHIIEe y
BUIIAJIKY, KOoJH A(X, y)>0. 3 oTpuMaHOro BHpa3y BUIHO,
o 1e Oy/je BinOyBaTUCS TUIBKMA y BHUIAJKY, KOJIU BHU-
KOHYy€eThCs yMoBa o+f<1.

TakuM YMHOM, KOOPAMHATU E€KCTPEMAIILHOI TOUKHU
¢yHKLIT TpUOYTKY TOPIBHIOIOTH

1
7 el e
P Pp pf'ps *

Tenep MoOXHa 3HAaWTU EKCTpEMallbHE 3HAYCHHS

¢dyHKUIT TpUOYTKY

1
pop!a® |i-(arh)

29)

_* B
1BafB 1-(a+p) -0 0\ ()
-~ (04 o
b Py

o l-o

PP
1 P2 (30)

1
pool PP |I-(B) poB %o et
L p P BT

OTpuMaHuii BUpa3 JO3BOJISIE OOYMCIIOBATH CKCT-
peManbHe 3HaueHHs (QYHKUIi TpUOYTKYy BHUPOOHHYOTO
HiAmpHeMcTBa. BiH 3aMeXuTh BiA BapTOCTI MPOMYKIIil
BUPOOHHIITBA Ta BapTOCTI pecypciB, a TAaKOXK BiJ| mapa-
MmetpiB o i B. [IpencraBumMo oTpuMaHuii BUpa3 ISl Ha-
CTYMHUX 3HAa4YeHb BapTOCTI MNPOXYKLii Ta pecypciB:
pPo=2, pi=1, p,=0,5. B mpomy Bumamky MakcHMaibHE
3HaueHHs1 QYHKUIT MpUOYTKy Oy/e 3ajiexaTH JIMIIe Bij
napameTpiB o i . Bupas HaOyBae HaCTYITHOTO BUTIISIILY

P (0P) =2[20J‘ﬁ(2[3)B I(4P)

X[EQGQB)I_Q]H(XBJrﬁ) _[ml‘ﬁ(zs)ﬁ }wﬁm) EIN
4),5[206* 2p) }Hiﬁ) .

Ha puc. 1 npexacrasnena rpadivyna 3anexHIiCTh Ma-
KCHMAJIBHOTO 3Ha4eHHS QYHKHii TPUOYTKY P.c Bix
napameTpiB a i .
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3 puc. 1 BuzaHO, 1m0 GyHKIIsS Pyo=Prax(a, B) € 6a-
raToeKCTPEMaNbHOI. 11 JOKadbHI MaKCHMyMH CHOCTE-
piraeTscst B By3bKil JiaroHajbHIA cMy3i oOiacTi 3Ha-
4YeHb MapameTpiB o i P, 1 SKuX 000B’SI3KOBO BHUKOHY-
erbesi yMoBa o+fB<1. [Ipu nmeBHUX 3HAUYEHHSX Mapamer-
piB o i B mocaraeTbes TosIoBHME MakcuMmyM. Hacrymhi
JIOKaJbHI MAaKCUMyMy — Ha TOPSIOK MEHII. 3aBIsSKd
JIICKpeTH3allii 001acTi CHHTYJISIPHOCTI, SIKI YTBOPIOIOTh-

Csl CTYTICHSAMH [ J B (29-31) npu a+f 21, Ha

%
1-(o.+B)

PHCYHKY 3TJIaJKEHI.

BT
18407 |
167 ||
a7 -
176407

1e+07

fie+06
etlb
4er06

26406

0

Puc. 1. 3anexHicTh MAKCHMAIBHOTO 3HAYCHHS (DYHKIIIT
npudyTKy Py B mapameTpis o i

Hexait py — BapTicTh 0quHULI BUpOOIEHOT IpOIy-
KIii, a p; i p, — BapTOCTi OOWHUIII BUKOPHUCTAHUX pe-
CypCiB IepIIoro i Apyroro Buay Biamorimauo. Tomi vunc-
TUH TpUOYTOK HiINPUEMCTBA BU3HAYAETHCS (DYHKIIEO
npuOYTKY, SKa Ma€ HACTYIHUH BUIJIS:

,P(x,Y) = pox“yP —px —p,, (32)

i, BIAMOBITHO 10 Hel (YHKIII0 MaKCHMAaJILHOTO MPHOY-
TKY

o B
poot PP e [ ppa® Ji-oh)

Prrax (X, 3) =Po| —
3. B o _l-o
P P PP
: (33)
poalfﬁﬁﬁ 1~(a-+) po[-;lﬂaa 1~(o+P)
%] e P2 T .
py P pips*

JocnianMo MOKIMBI 3HaYE€HHS MapaMeTpiB (QyHK-
il mpuOyTKy y Bunaaky P(x,y)>0. Sk mokasamm mocii-
JoKeHHs1, ocobnuBocti dyHkuii P(X,y) i ymoBa ii pqoaar-
HOCTI HaKJIaJaloTh psiZi 0OOMeXeHb Ha YHCIIOBI 3HAYEHHS
mapameTpisB o, B, X, ¥, Po, P1, P2 1 Ha iX CHIBBiIHOIICHHS
Mk coboro. Criepiry Oyiu 3'siICOBaHi KpUTHYHI Hapame-
TPH, IO BILIMBAIOTh HA JOAATHICTH (QYHKLIT MPUOYTKY.
LyMu napameTpaMu BUSIBUITHCS KOC(IliEHTH e1acThy-
HOCTI «, .

Oyukiuis npuOYTKY Mae 4YuM OUIbLIY JOAATHIO
O/13, unm Oinbire a+P—>1. Tomy Oynu oOpaHi YucIOBi
3Ha4YeHHs i enactuuHoctedt 0=0,5; f=0,43, sxi Bxke
JIONYCKAIOTh JIOCTAaTHHO BUIbHE BapilOBaHHS IHIIMX
3Ha4eHb NapaMeTpiB X, Y, Po, P1, P2 Y BHIAIKY
P(x,y) >0. Ha puc. 2 noxasani 3anexHocTi P, (o) (33)
MpU TIEBHUX 3HAUCHHSX MapaMeTpiB B, po, pi, p2- Lle
JMOCTIKCHHST MMOKA3aJI0, IO BHA 3AJICKHOCTI P, (a)
Oyzne MOMiOHUM 10 PO3MIISIHYTHX HaBiTh IPU IHIIKX
KOMOIHAIIISX TapaMeTPiB Po, P1, P2-

Bynu npoBeneHi Takox JOCIIIHKEHHS 4yTIMBOCTI
¢yHKuil npuOyTKy Ha 3MiHYy NapameTpiB, sIKi MOKa3aHi
Ha puc. 3. [Ipu npoMy 3MiHIOBaJIMCSl 3HAUEHHS KaIliTa-
nmpHEX 3aTpaT K (Bich X).

* Pmax(a)
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0
Puc. 2. JocmimxerHs GyHKIIT mpHOYTKY Pax(0) —
1-Bp
a-i flo=| 20— E’ :
Py Py
10 BXOANUTH B GYHKIIIO Py () mpu B=0,5; pe=3:
1-pi=L; p=1;

2 -pi=0,5; po=1; 3 -pi=1; p=0,5;
4-p=15;p=1; 5 -pi=L; p=1,5

Puc. 3 imocTpye icTOTHY Yy TIMBICTB i HECTIHKICTh
JI0 3MiHU 3HaY€Hb ITOYATKOBHX ITapaMeTpiB: 3MiHA A P,
Ha 5% mnpu3BoanTh 10 3MiHM GYHKIII NpuOYyTKy Ha
wicTh nopsaxiB (kpusi 2, 3). Lle yHEMOXIIUBIIIOE a/iek-
BaTHE OOYMCIIEHHS NPUOYTKOBOCTI 3a HaBiTh HE3HAU-
HOIO0 HEBU3HAYCHICTIO B 5% IOYaTKOBHX IapaMeTpiB i
HaBITh TSI JBOX(AKTOPHOTO BUPOOHHIITBA.
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€JIACTUYHOCTI BUIYCKY MNPOAYKIi, MakCUMajbHE 3Ha-
yeHHst QyHKUii npuOyTKy 30UIbIIyeThCS HA JEKiJIbKa

MOPSKIB, IO € BAXIUBUM JUI1 PO3PAXYHKY e(eKTUB-
HOCTI pOOOTH BUPOOHHUYHX ITiAIPHEMCTB.
B po0oTi mpoBeacHO MOJIC/IFOBAHHS IMOKA3HHUKIB

nBox(akTopHOoi Mozeni BUPOOHMITBA 3 METOI OTpPHU-
MaHHsS MakcuMi3amii mpuOyTKy, Ha OCHOBIi sIKOTO Oyrna
MPOBE/ICHA OILIHKA YHCIIOBUX 3HAYCHB BCIX IapaMeTpiB,
IO BXOAATh B (YHKLiIO NPHUOYTKY JIBOXPECYPCHOIO
migmpueMcTBa. bynmu mpoBeneHi ITOCTiKEHHS WyTIH-
BocTi (QyHKHii TpUOYTKy Ha 3MiHY MapaMeTpiB, IO
PO3IIISIAI0THCS.

-100

Puc 3. JocmimkeHHs 9y TIUBOCTI QYyHKIT TPHUOYTKY Cnucok nitepatypm

P(K) mpu L=300; B =0,43; po=3; p.=1:
1 —a=0,5; p;=1 — moyaTKoBa 3aJICKHICTb;
2 —a=0,5; p1=0,95; A p;=-5%; AP(K)=402%;
3 —a=0,5; p=1,05; A p;=+5%; AP(K)=-202%);
4 — 0.=0,505; p;=1,05; A p;=+5%; A o= +5%;
AP(K)=66%
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TBa BiJi IOKA3HUKIB €JIACTUYHOCTI BUIIYCKY IIPOAYKILII O "
. . .. . Y y. P y. Haoitiwna 0o peoxonezii 14.03.2017
i B. AHaii3 Takoi 3aJeKHOCTI JTa€ MOXKJIMBICTD OIL[IHUTH
3HAYCHHS IUX MMapaMeTpiB, IPH AKUX (PYHKISA mpulyT-
Ky JocsrHe Makcumymy. Jlocmimkenns yHkuii npuoy-

TKY IOKa3aJjio, MO IpHu ACAKUX 3HAYCHHAX [MOKA3HHKIB

Penensent: o-p TexH. Hayk, mpod. [.A. Kyuayk, HTY "XIII",
XapkiB.

MOJEJNIMPOBAHME MAKCUMU3ALINU MPUBbINA
HA OCHOBE NPOU3BOACTBEHHOU ®YHKLIMN KOBBA-OYITIACA

A.A. 3acanpko, C.C. Kopostok

Cmampsi noceswena uccied08anulo IKCmpemyma QyHkyuu O onmumuzayuu pabomsl npou3e00CmMeeHH020 npeonpu-
Amust ¢ nomowvio npouzeoocmeennoll gynxyuu Kobba-Lyenaca. Ionyyena 3a8ucumocns MakCUMAnibHO20 3HAYEHUs QYHKYUU
npUbLLIU 0BYXPECYPCHO20 NPEONPUAMUS OM NAPAMEmpos Mol Gynukyuy. Ananus 3motl 3a8UCUMOCIU 0dem 603MONCHOCHb
OYeHUmyb 3HaYeHUs SMUX Napamempos, npu KOMopbix QyuKyus npubviiu oocmuzaem makcumyma. B pabome nposedeno mooe-
AUPOBAHUE NAPAMEMPO8 OBYXPAKMOPHOU MOOETU NPOU3BOOCEA C YEIbl0 NOLYHEHUS MAKCUMUSAYUU  NPUOLLIU, HA OCHO8E KO-
mopoii 6bLIa NPOEdeHd OYeHKA YUCTEHHbIX 3HAYEHULl 6CEX NAPAMEmpOs, KOMopble 6X005M 8 QYHKYUuIo npubsiiu 08yXpecypcHo-
20 npeonpusimus. bvlnu npogedenvl UCCIe008aHUA YYECMEUMENbHOCU DYHKYUU NPUOBLIU.

Knruesvie cnosa: npoussoocmeennasn @ynkyus Kobba-/yenaca, 0gyxgaxmopras mooens npouzso0cmed, 3KOHOMempu-
yecKdas Mooeb, MaKCUMU3AYUs RPUOLLIU, 4YBCMEUMETbHOCb.

MODELLING THE PROFIT MAXIMIZATION USING THE COBB-DOUGLAS' PRODUCTION FUNCTION
A.A. Zasjad ko, S.S. Korolyuk

The article is devoted to the research of the extrimum function to optimize the work of an industrial enterprise using the
Cobb-Douglas' production function. The dependence of the maximum value of two-resource industrial enterprise profit function
on the indexes of the function was obtained. The analysis of such dependence makes it possible to estimate the values of these
parameters when the profit function attains a maximum. The simulation of the indexes of the two-factor enterprise pattern to
obtain the maximum profit was conducted. Numerical values of the parameters of the two-resource enterprise profit function was
estimated. The study of quick response of the profit function on changing the parameters analyzed was performed.

Keywords: Cobb-Douglas' production function, two-factor production models, econometric model, profit maximization,
quick response.
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