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and business organization model is the imitational business model of the en-
terprise. The Petri nets have been considered as a means to build and analyze
system dynamic models. The analysis allows eliciting information on struc-
ture and dynamic behavior of the modeled system. This information is re-
quired to assess the modeled system and generate suggestions on its im-
provement. This allows flexible usage of the above mathematical apparatus
to reflect and analyze cause-and-effect relations in different processes in dis-
crete dynamic systems. Behavior of such systems is described by the execu-
tion of the event model and Petri nets are used to model structure and dynam-
ics of its functioning. There have been described methods and elements of
enterprise dynamic modeling based on Petri nets. Types and essential fea-
tures of Petri nets are described. There has been given recommendation for
process modeling in the Petri nets streams. There has been demonstrated that
efficiency of Petri nets is significantly high.

Key words: model, enterprise, business processes, business functions,
classifications, rules, roles, Petri nets, structural component, structural block.
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TECTYBAHHA METOAY NOBYAOBU BUPOBHUYNX
®YHKUIA 31 SAMIHHUMWU KOE®ILIEHTAMU (B®3KE)

B craTTi posrismaeTses kiacuyHa BupoOHmya GyHxmis Koboa-
Hyrnaca, sika € BUpoOHIYOI0 (YHKIIEIO 31 CTaNUMH KoedimieHTa-
MH Ta BUKOPHCTOBYETHCS IS TOCIIPKEHHSI €KOHOMIYHHX CHCTEM
Oynp-sikoro macmtalby. HaBeneno ¢opmyiry KiiacuuHOiI BUPOOHU-
voi ¢ynkuii Ko66a-/{yrimaca Ta gaHo nmosicHeHHs, 1o ii mapamerpu
0, f € YaCTHHHUMH KOoe]illi€eHTaMH eTaCTUYHOCTI. AJie mpu OLTbIIT
JIETAILHOMY JOCTI/DKEHHI BHSBHJIOCS, L0 MOXIIMBO MOOYIyBaTH
BUPOOHNYY (YHKIIIO 31 3MIHHUMH KoeQillieHTaMU elaCTHYHOCTI.
Taka BUpoOHMYA QYHKIS 31 3MIHHUMH KOeQilieHTaMH J03BOJISE
OoTpUMAaTH Kpaie HabnwxkeHi gaHi. HaBeaeHno npukiany modynoBu
BUpoOHUYOi (PpyHKIIT 31 3MIHHUMH KOe]illieHTaMU Ta BUPOOHUYOL
¢dyHKii 31 cranumu koedilieHTaMH, B SKHX MOPIBHIOETHCS SKICTh
HaOmmKeHHsT BUpoOHUUoi ¢yHkiii Ko66a-/lyriaca Ta BUpoOHHUUOT
¢yHKuii 31 3MiHHUMHK KoedinieHTamu. Po3risiHyTO IpHKIIay BUPO-
6unuoi QyHKUii 31 3MiHHUMHE Koe(ilieHTaMU ISl TOCIiHKEHHS
€KOHOMIKH CLIBCBKOr0 rocnojaapcrBa Ykpainu. Ilpu mpoBenenHi
JOCTI/PKEeHb, aBTOPH BHSBMIIM, LI0 OYEBUJIHUM € HACTYITHE TBEp-
JDKCHHS: CepeJHhOKBAJpAaTHYHE BiIXWICHHS G, 3HaiineHe ajsi Ha-
OJIMOKEHHS €KCTIEPUMEHTATBHUX JaHHUX 32 JOMOMOTOI0 (DYHKILH 3i
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3MIHHUMH KOC(IlliEHTaMH €JIACTUYHOCTI, HE MOXE OyTH OLIbIINM,
HDK CepeHbOKBAIpaTHYHE BiIXUICHHS, OTPUMaHE Ui HAOIMKY-
104nX QYHKLIH 31 cTanumu KoedilieHTaMu eacTUIHOCTI.

OCKIJIBKH BiJICITIIKOBYETHCS €(DeKTUBHICTh BUKOPHCTAHHS BUPO-
OHMYOI GyHKIIT 31 3MIHHUMH KoedillieHTaMH B JIOCIIPKEHHI €KOHO-
MIYHUX 3a]a4, BUHUKA€ HEOOXiIHICTh MPOBECTH TECTYBAHHS METOLY
o0y 10BU BUPOOHUYMX (YHKIIH 31 3MiHHIME Koedimieatamu. Cdo-
PMYJIBOBAaHO Ta JIOBEACHO TEOPEMY IIPO TECTYyBaHHS METOAY I00Y-
JIOBHM BUPOOHWYMX (YHKIIH 3i 3MiHHIME KoedinienTamn (BO3KE).
HaBoauTbes pe3ynpTaT 004YHCIIOBAIBHOTO eKCIEPUMEHTY 3 BUKOPH-
CTaHHSIM BUPOOHUYOT QYHKLIT 31 3MiHHUMH KoedillieHTaMH IS 1Tf0-
cTpauii J0BEeACHOI TeopeMH. B momanbIoMy IUIaHYEThCS IPOIOB-
JKHUTH JOCTI/UKCHHS BUKOPHCTAHHA BHUPOOHMYMX (PYHKIIH 31 3MiH-
HUMH KOe(II[iEHTAMH B IHIMX EKOHOMIYHUX CUCTEMaX.

Karouosi cnoBa: supooruua ¢ynxyia 3i cmamumu xoeghiyienma-
MU, GUPOOHUYA (DYHKYISL 3i 3MIHHUMU KoegiyicHmamu, Koe@iyicHm
enacmuynocmi, eupobruna gynrkyis Kobba-/lyenaca, memoo no6yoo-
6u supobHudLUX GyHKyiil 3i sminHumuy koepiyienmamvu BO3KE.

Beryn. [Ipu npoBeneHH] TOCTIIKEHb EKOHOMIYHUX CHCTEM Pi3HOTO
Macmtabdy Ha TPaKTUII TOBOJI YacTO BHKOPHCTOBYETHCS EKOHOMIKO-
MaTeMaTHYHE MOJCIIIOBAHHS 3a JOMOMOTOI0 BHPOOHHYMX (YHKIIHA. 30K-
peMa, TOCHTh Y)KHBaHOIO € BupoOHnya (yHkiis Kooba-/[yriaca, ockiTbKu
BOHA JIETKO MOXe€ OyTH 3acTOCOBaHa ISl aHajli3y pi3HOMaHITHHX (opm
cy0’€KTIB roCIoIapIOBaHHSI.

Knacnuna BupoOHmua dynkuist Koo6a-/lyrnaca mae Burmsiz [1]:

Y = AL“K”, (1)
ne K — ocHoBHuil Kamitan, L — pobouya cuna, A, @, f — mapamerpu.
[Mapamerpu «, f ¢ynkuii Ko66a-/lyriaca € yacTHHHUMH Koedimie-
HTaMH €JIaCTHYHOCTI:

1) gacTuHHHMI KOCOIMIEHT €TACTHYHOCTI MIPOAYKTY MO GOHIAX

oY K _ K
K:—-—:A,BL“Kﬁla—ﬂzﬂ; )
oK Y AL*K
2) enacTUYHICTh MPOJYKTY MO Mparii
Y L L
EL=a—-—=AaLHKﬁ—=a. ©))
oL Y AL“ K’

i xoedimieHTH eTacTUIHOCTI BiHOOPaXKarOTh BiJICOTOK HPUPOCTY
o0csry BUITyCKy NMPOAYKIii IpH 30UIbIIEHH] BUTpAT pecypcy Ha 1%.

Hns dynkuii Ko66a-/lyrinaca koediuientd ¢, S TOCTiHHI i He 3a-
nexars Bix obesry dakropis K, L .

AmHaJi3 octannix gocaimkenb. [Ipy OLTbII AeTaNbHOMY JOCITIIKEHHI
BUSIBAJIOCS, 1[0 MOXJIMBO NMOOYAyBaTH BUPOOHHWYY (YHKLIIO 31 3MIHHUMH
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koedilieHTaMu enacTuuHocTi. Taka (YHKIS J03BOJISIE OTPUMATH Kpallie
HaOmwKeHi gaui [2-6].

Hanpuknan, 6ysno moOynoBaHo QyHKILIi0 31 3MiHHUMH KoedilieHTa-
MU €NACTHYHOCTI y BUTIISAI:

Y (LK, Aab)=A LK) goltKb) (@)
M N

F(LK.a)=3" 3 an o (L))o (K), ©)
i=0 m=0
M N

g(LKb) =2 > b i (L) o (K). (6)
i=0 m=0

[Tpu npoBeaeHHI 0OYHCITIOBATIFHOTO EKCIIEPUMEHTY Ha OCHOBI JIaHHX
Ko66a-/Iyrinaca Oyja oTpuMaHa Taka BupooHuda ¢pyHkiis [4]:
-4
Y = 48021 | -15515+0,074L+0,06K ~2,24410 LK _ -
-4
« K 3:399-0,059L-0,43K +186610 ' LK
Hnsa bynxuii (7) cepenHboKBagpaTHYHE BiAXuieHHA o; =0,034, B
TOM 9ac, sIK 711 KIaciIHoi BupoOHn4oi GpyHkiii Ko6oa-/yrnaca
Y =1,01.107°. k%% (8)
o, =0,054 . Ile niaTBEpIKYyE, O BUPOOHMYA (BYHKILis 31 3MIHHUMHU KO€-
(himieHTaMHu €TACTUIHOCTI Kpalle HaOMKYEThCS 10 PAaKTHIHUX 3HAYCHD.
Takox Oysio moOynoBaHo BUpOOHNYY (PYHKIIIIO 31 3MIHHHUMHU Koedi-
IEHTAaMM €JIACTUYHOCTI JUIS JOCIIIKEHHSI €KOHOMIKH CLIBCBKOTO T'OCIO-
JapcTBa Ykpainu [6]:
Y7 = @29.089 | | ~23818-7,39LL+0,046K _ | ~12,302+5,69-L+0,014-K 9)

Ta BUpOOHNYY (YHKIIIFO 31 CTATMMH KoedillieHTaMu:
Yc=2,374x L 070 K% (10)

Hns byskuii (9) cepeHboKBagpaTHUHE BiAXuIeHHsS oy = 0,047, a
anst dynkuii (10) — o, = 0,057 , 0 TaKoX JOBOAUTH Kpalle HaOIIKeH-
Hs 10 PaKTUYHUX 3HAYEHb caMe BUPOOHMYOT QyHKIIT 31 3MiHHUMH Koedi-
tienramu. [ npukstaan qus. y [4—6].

OueBUTHUM € HACTYIIHE TBEPPKCHHS: CEPeAHbOKBAIPATUYHE BiIXH-
JICHHS. O , 3HAMeHe Uil HAOJIMKCHHS €KCIIEPUMEHTANIBHUX JaHUX 3a JI0-
MOMOTO!0 (DYHKIIIH 13 3MIHHUMH KOe(]illieHTaMU €JaCTHYHOCTI, HE MOXKE
OyTH OUTBIIMM, HDX CEpeIHBOKBAJIPAaTHYHE BiJXWIEHHS, OTPUMaHe IJIs
HaOmMOKyrounx (yHKIiN 31 cTamumu KoedilieHTaMu enacTU4HoCTi. s
JIOBE/ICHHS IbOTO TBEP/PKEHHS JOCTATHHO BIJAMITHTH, 110 BHIIAJIOK 3i CTa-
JUMH KOe(illieHTaMH eTaCTHIHOCTI OTPUMYETHCS 13 3aralbHOTO BUIAIIKY
quist piBHHX O BCiX IHIIMX KOeQIlI€HTIB, IO BXOAATh Y BUPa3H Ui QyHK-
uii f(L,K,a), g(L,K,b).
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IMocranoBka 3agaui. OCKiIBKM BiACHiAKOBYETHCS €()EKTHBHICTH
BUKOPUCTAHHSI BUPOOHMYOI QyHKIIT 31 3SMIHHUMH Koe(illieHTaMu B J0C-
JPKeHHI €KOHOMIYHHX 3aJ]1a4, BUHHKAE HEOOXiIHICTh MPOBECTH TECTY-
BaHHS METOAY IMOOYAOBH BUPOOHWYNX (PYHKIIN 31 3SMIHHIMH Koe]iIlieH-
tamu (BO3KE).

Teopema 1. fAxmo y ¢opmymi (4) Bci kKoe]imieHTH IMOIIHOMIB
f(L,K,a), g(L,K,b) Ta koedimient 4 Binomi, To merox BO®3KE TouHO
X BiJTHOBIIIOE.
Josenenns. B MeTOI[i B®3KE st 3HaX0/1KEHHST HEBIOMHX Koedi-
o i T
MiHIMYM (QyHKIIOHaa

Q f(L,.K,.a) o) 2
-3t )

p=1 A ay. by,

uieHtiB A, a;,, b, i=0,M, m=0,N Ha npaxTuli 3py4HO 3HAXOJHUTH

SIKHH OTPUMYETBCS IIUISIXOM JIorapudMyBaHHs pyHKioHany Y (L, K,a,b) =

= A.LT KA olbKD) orpmvaemo

InY =InA+(InL)- f(L,K,a)+(InK)-g(L,K,b), (11)
3BIIKM 3HAXOAMMO HeBinomi 4, &, , bj,,1=0,M, m=0,N [4]. Ilicusa
3HAXO/DKEHHs HeBimoMux A4, aj, , D, i O M, m=0,N mnigcraBiseMo

ix y ¢yHkuio (4), OTpUMaBIIY TaKUM YWHOM KOHKPETHY (YHKIIIO BXKE 3
BIZIOMMMH KoedinieHTamMn

Y(L,K,Aab)=A. LI (- olKb) (12)
icst mporo y ¢ynkmito (12) 3 BimoMumu koeilieHTaMH ITiICTABIIIEMO
BuximHi gaHi K, L 1 3HOBY BiTHOBIIOEMO (yHKITiOHAT Y (L, K,a, b) =

=A. Lf(L'K’a) . Kg(L’K’b). B pesynbTati otprMmyemo matpwiro 3 0 (3 ypaxy-
BaHHSIM MTOXHOKH).
Teopemy noBeaeHo.

Byno npoBeneHo o0UnCIIOBaIbHAN €KCIEPUMEHT 3 JOTIOMOTOIO CH-
cTeMH KoM oTepHoi Matrematuku Mathcad, o migTBepIKye qaHy Teo-
pemy. ns BimHOBIEeHHS (YHKIIi BHKOPHCTOBYBAIM JaHi E€KOHOMi-
ku CHIA 3a 1899-1922pp., siki HaBeneHo B ctarti Ko0O6a-/lyriaca
(tabn.1) [1].

Crioyarky 3a HMMH JaHUMHU OyJi0 3HaiileHO BUPOOHHYY (QYHKIIIO 3i
3MiHHUMH KoedinieHTamu (7), micis 1bOro B L0 (yHKILIIO 3 BiJOMHMH
KoedillieHTaMy TiICTaBIIN BUXiTHI daHi 3 Tabn. 1 (poboua cuia L ta ka-
mitan K) i BiTHOBHIN (YHKIIIIO.
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Tabmmns 1
. ObcsAr .
Pix PoGoua cuna (L) Kaniraa (K)
BHPOOHULTBA
1899 100 100 100
1900 101 105 107
1901 112 110 114
1902 122 118 122
1903 124 123 131
1904 122 116 138
1905 143 125 149
1906 152 133 163
1907 151 138 176
1908 126 121 185
1909 155 140 198
1910 159 144 208
1911 153 145 216
1912 177 152 226
1913 184 154 236
1914 169 149 244
1915 189 154 266
1916 225 182 298
1917 227 196 335
1918 223 200 366
1919 218 193 387
1920 231 193 407
1921 179 147 417
1922 240 161 431

B pesynbraTi npoBeeHHS O0YHCIIOBAILHOTO EKCIIEPUMEHTY OTpH-
MaHO MAaTPHII0 3Ha4YeHb, HaOmmwkeHnx 10 0. Iloxmbka oOuucieHs ckiana

Bin —1,496.107° no -8,427-107" .

BucnoBknu. IlporectoBaHo MeTon MoOyZOBM BHPOOHHYMX (PYHKITiH
31 3minaUME Koedimientamu (BD3KE). loBemeHo TeopeMy mpo TOUHE
BigHOBIeHHS MeTotoM BD3KE koedimieHTiB s BupoOHUI01 PyHKIT 31
3MIHHAMH KoedirieHTamu (4).

B MOJAJIBIIIOMY IUIAHYETHCA HOCJ’[i}]I/ITI/I BUKOPUCTAaHHSA BI/Ip06HI/I‘II/IX
(byHKIIH 31 3MIHHUMH KOe(DIl[IEHTaMU B PI3HUX EKOHOMIYHHX CHCTEMaXx.
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TESTING THE METHOD OF CONSTRUCTING PRODUCTION
FUNCTIONS WITH VARIABLE COEFFICIENTS (PFVCE)

In the article we consider the classical Cobb-Douglas production func-
tion, which is a production function with constant coefficients and is used for
the study of economical systems of any scale. The formula for the classical
production function of Cobb-Douglas is given and it is explained that its pa-
rameters a, B are partial elasticity coefficients. But with a more detailed study
it turned out that it is possible to construct a production function with varia-
ble elasticity factors. Such a production function with variable coefficients al-
lows for better approximation of data. Examples are given of construction of
a production function with variable coefficients and a production function
with constant coefficients in which the quality of the approximation of the
Cobb-Douglas production function and the production function with variable
coefficients are compared. An example of a production function with varia-
ble coefficients for the study of the economy of agriculture in Ukraine is con-
sidered. In the course of the research, the authors found that the following is
evident: the mean square deviation o found for the approximation of experi-
mental data by means of functions with variable elasticity coefficients can
not be greater than the mean square deviation obtained for approximating
functions with stable elasticity coefficients.

Since the effectiveness of using the production function with variable
coefficients in the study of economic problems is monitored, it is necessary
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to test the method of constructing production functions with variable coef-
ficients. A theorem on the testing of the method for constructing produc-
tion functions with variable coefficients (PFVCE) is formulated and
proved. The result of a computational experiment using a production func-
tion with variable coefficients for illustrating the proved theorem is given.
In the future, it is planned to continue research on the use of production
functions with variable coefficients in other economic systems.

Key words: production function with constant coefficients, production
function with variable coefficients, coefficient of elasticity, production
function of Cobb-Douglas, method of constracting production functions
with variable coefficients PFVCE.
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MATEMATWYHE MOAENIOBAHHA TA AHANI3
TEPMOMPY>XXHOI NOBEAIHKW ENEKTPONPOBIAHOIO

UMNIHAOPA 3 TOHKUM ENEKTPOMPOBIAHUM NOKPUTTAM

3A IMMYNIbCHOI ENEKTPOMATIHITHOI i

ITo6ynoBaHO MaTeMaTH4Hy MOJIENb BH3HAYCHHS TEPMOHAIIPY-
JKEHOTO CTaHy JIOBIOT0 CYLIIFHOTO €JEeKTPOIPOBIIHOTO IHITIHIpA
3 TOHKHM €JIEKTPONPOBIAHUM TOKPUTTSIM Ta 3alpOINIOHOBAHO KPH-
Tepil OLIHKM HOro poOOTO3JaTHOCTI i 30epeKeHHs BIIACTHBOCTEH
KOHTAaKTHOTO 3’€JJHAHHS 3aJIeXKHO BiJ MapaMeTpiB 30BHINIHBOI He-
CTalioOHapHOI eNeKTpoMarHiTHoi aii. BubpaHo po3paxyHKOBY Mo-
JleNb 3a7adi Ui PO3TIIAAYBAHOTO EJEKTPOIIPOBIIHOTO IIIIIHIpA,
III0 CKJIAJIAETHCS 3 TPHOX €TaIliB.

Ha mepriiomy erari 3i criBBiJHOIICHs MaKcBesIa BU3HAYAETHCS
BiZIMiHHA BiJl HyJISl OCbOBAa KOMIIOHEHTa BEKTOpa HAIPY>KEHOCTI Mar-
HITHOTO TOJIsI B LIUTIHAPI 1 MOKPHTTI Ta BIATIOBIAHI 1l MUTOMI IyCTH-
HM JDKOYJICBUX TEIUIOBUAUICHD 1 MOHAEPOMOTOpHUX cuil. Ha npyro-
My erari 3 piBHSHHS TEIUIONPOBIIHOCTI 32 BiIOMUMH DKOYJIEBUMHU
TCIUIOBU/IICHHSMHU 3HAXOJITh PO3MOALT TEMIEpaTypH B IIIHAPI 1
nokpuTTi. Ha TpeTtroMy etarti 3a BiTOMUME MOHAESPOMOTOPHIMH CH-
JIaMH 1 TEMIIepaTyporo 3i CIiBBiHOLICHD IJIOCKOI OCECHMETPHYIHOT
3a/1a4i TEPMOIPYKHOCTI B MEPEMILLIEHHSIX BH3HAYAIOTHCS pajlialibHa
KOMITOHEHTa BEKTOpa IIepeMillleHb Ta pajiaibHa, KOJIOBa i O0ChOBa
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