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Abstract. The article attempts to estimate the elasticity of tax revenue to changes in the volume of
economic indicators of the results of Ukraine, in particular, to that of the volume of the gross regional
and gross domestic product. The coefficient of elasticity, as an element of correlation and regression
analysis in this study serves as an indicator that is used to determine the effect of changes in the volume
of tax revenues to changes in volume is determined by economic factors, the advantage of which is that it
is characterized not only by the ratio of the volume of a single indicator to the volume of other and
focuses attention on the impact of changes in the volume of one indicator relative to the other. This makes
it possible to predict an increase or decrease due to changes in indicators of economic performance
indicators of the volume of tax revenues by 1% and to identify the overall level of sensitivity to each
other. As a result of the calculations the level indicator of the state budget of Ukraine rate of income tax
elasticity for the period 2011-2015, showed sustained growth lead indicators of trend of tax revenue
volume indices of gross domestic product is from 2013 to 2015. The coefficient of elasticity of local taxes
and fees, on the contrary, from 2013 to 2015 showed a decrease in their own shares and growth rates as
compared with the volume of the gross regional product. On the basis of the dynamics of indicators
elasticity of tax revenue to economic results established that the tax system is not flexible and the changes
occurring as a result of the reforms, do not correspond to the changes in gross domestic and gross
regional product. The analysis of interference of tax revenues of the state, local budgets and economic
results showed that the tax system will destabilize the economy by doing tight fiscal tax policy.

Key words: tax revenues, gross regional product, gross domestic product, elasticity coefficient,
budget, local budget.
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PO3POBKA MEHTAJIbHOI MOJEJII
JJIsA CACTEMHO-AUHAMIYHOI'O MOJAEJIOBAHHSA PEI'TOHY

Y cmammi npedcmasieno pezynomamu 00CHIONCEHHA CAPAMOBAHO20 HA PO3POOKY CUCMEMHO-
OuHamMiuHOi MOOeNi peciony, a came, pO32IAHYMO OOYLIbHICb GUKOPUCTNAHHS IHCIMPYMEHMI8 CUCMEMHOT
OUHAMIKU OJISl YAPABIIHHA PE2iOHOM 8 YMOBAX CMPAMESIYH020 YNPAGHIHHA Ma NOOYO0BAHO MEHMANLHY
MoOenb peziony. Pecion npedcmasneno sax cKiaoHy OUHAMIYHY CUCIEMY, WO CKIA0AEMbCS 3 eKOL02IYHOI,
coyianvnoi ma exoHomiunoi niocucmem. Taxa cmpykmypa mooeni 0038014€ BUKOPUCMOBYBAMU
CUCTMEMHO-OUHAMIYUHY MOOelb O0Ji4 NPOSHO3Y8AHMA GNIUSY YNPABNIHCLKUX 3aX00i8 Ha yCi nidcucmemu
peziony. ¥V cmammi 6cmanoe6neHo OCHOGHI Nemii 360POMHO20 36 'A3KY, AKI He0OXiOHi 01 noOy0osu
CUCMEMHO-OUHAMIYHOT MOOeNi pe2iony. 3anpononoéana mooerb 0A3yEMbCs HA  3HAHHAX U000
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CMAamuUCmMuyHUX NOKA3HUKIG MA 38 'SA3KAX MIJNC HUMU, OMPUMAHUX NI0 4aC NONEPeoHiX O0CAi0JICeHb,
no8 SA3aHUX i3 po3pOOKOI0 30AAHCOBAHOI CUCEMU NOKAZHUKIE Pe2ioH).

Knrouosi cnosa: cucmemna ounamixa, cucmemo-OUHAMIYHA MOOelb, MEHMANbHA MOOE/b, Nemli
360POMHO20 36 513Ky, COYI0-EKON020-eKOHOMIYHA CUCIEMA, PE2iOH, YNPAGIHHS

IMocTanoBa npo6Jemu. HailboipIn mommpeHnM iHCTPYMEHTOM JEepPKaBHOTO YIPABIiHHS
€ CHCTeMa CTPATeriyHoOro IJIaHyBaHHS, 110 BUKOPUCTOBYETHCS OLIBIIICTIO PO3BUHEHUX KpAaiH.
VYrpaBiaiHHA perioHaMu YKpaiHHW 3IIHCHIOETBCS 4Yepe3 pPO3pOOKYy COILiaTbHO-EKOHOMIYHUX
CTpaTeriif, JJsi peamizaiii skux 3amporoHoBaHo BukopuctoByBaTtu 3CII periony [1]. Perion
pPO3IIIIAETBCS K JMHAMIYHA CHCTEMa, yCi TOJIOBHI CKJIAJOBi SIKOi IMOCTIHHO 3MIHIOIOTBHCS.
TakuMm 4yMHOM, AJIS BIJICTEKEHHS BIUIMBY YIPaBIIHCHKUX 3aXO/IB Ha CTaH PEriOHYy JOLLUIBHO
BUKOPHUCTOBYBATH MOJIENI CUCTEMHOI TUHAMIKH.

Meton cUCTEeMHOI AMHAMIKK JO03BOJISE JOCTIIWTU MOBEAIHKY CKIQJHMX CHUCTEM Ta
BHUpPIIIMTHA TOJIOBHI 3a1a4i TOB’S3aHI 13 YIPaBIIHHAM PETiOHY: MOCTIIKCHHS MPUYUMHHO-
HACJIIIKOBHX 3B’SI3KiB Ta MPOrHO3YBAHHS HACIIKIB 3MIHU CTpaTerii yrnpasiiHHsA. Bukopucranus
CUCTEMHOI JWHAMIKH JO3BOJIIE€ MPEACTABUTH PETIOH Yy BHIJISII CYKYIMHOCTI HEMEPEepBHO
B3aEMOJIIFOYMX MaTepiaibHUX Ta iH(QOpPMAIIHHUX TOTOKIB. TakuM YHHOM, MOJIETIb PETIOHY SIBJISIE
pecypcHy Mojenb, B sKiii pecypcu, Oyab TO TpyaoBi, (iHAHCOBI, EKOJIOTiYHI, TOLIO €
BUYEPITHUMH, TIOHOBIIOIOTHCS Ta MOXKYTh OyTH OIMCaHI MOTOKAMH.

AHaji3 ocraHHix gociaigxkenb. Han nutanHsmu moOyloBH CHCTEMHO-JAMHAMIYHUX
MoJIeTIel JUId yIpaBIiHHS perioHamMH 0araTo poKiB MPALIOIOTh BITUM3HSHI Ta 3aKOPAOHHI BUEHI.
[lepma cucTreMHO-AMHAMIYHA MOJENb periony Oyma mobymoBana Jx. @oppecrepom,
3allpONOHOBaHAa MOJETh y TOAAJBIIOMY BHBYAJNACh Ta yIOCKOHamoBanack. IlyrimoB B. O.,
I'opoxos O. B. tTa Omapos Ill. A. mpamtoBanu HaJ po3poOKOI0 CHCTEMHO-TWHAMIYHOI MO
CTaJOro pO3BUTKY perioHy. Lli mocmipkeHHs cranmu OCHOBOKO wi€i poOoTH. Bukopucranus
ICHYIOUMX MoOJIeNiel y moeqHaHHI 31 30amancoBaHoro cuctemoro mnokasuukiB (3CII) periony
HEMOJXJIMBE uepe3 iX HaaMIpHICTh, 10 cynepeunTsh camiit konueniii 3CII, uepe3 me BuHUKae
HEOOXiAHICTh Y MOOYAOBI CHCTEMHO-IMHAMIYHOI MOJIEN PEerioHy, sika J03BOJIUTH OI[IHIOBATH
BIUTMB YIPABIIHCHKHX 33aXOiB Ha IOCATHEHHS [IIeH BU3SHAYEHUX Y CTpATerii PO3BUTKY PETiOHY,
Ta Oyne Bianosigatu crpykrypi 3CII periony.

Metoro craTTi € po3poOKa MEHTaNbHOI MOJENi perioHy, HeoOXiAHOi Ansi MmoOynoBU
CHUCTEMHO-IMHAMIYHOI MOJIEJII PETiOHY.

MeTto10510TisI CUCTEMHOI JIMHAMIKM BKIIIOYa€ AKICHY Ta KUIbKICHY crafii. Ha sxicHiit
cTafii 3I1MCHIOETBCS OMMC MOJENI Ta BHM3HAYAIOTHCS XapaKTEPUCTHKH B3aeMO3B’s3kiB. Ha
KUIBKICHIN cTaAll 311iCHIOETbCS KOMII' FOTEpHA CUMYJISLIS Ta IepeBipka Mojeni. TakuM 4MHOM,
MoOyayBaHHS CHUCTEMHO-IMHAMIYHOI MOJIEJI HEMOXJIMBE O€3 CTBOPEHHS MEHTaJbHOI MOJEN,
10 MPEJCTaBIsE HAsBHI 3HAHHS ILOJI0 CTPYKTYpPH Ta 3B’SA3KIB CUCTEMHU. MeHTalbHa MOJENb €
IPOCTUM IHCTPYMEHTOM OIUCY CTPYKTYp CKJIQAHMX CHCTEM, BOHM OyIylOTbCs 13 3MIHHUX Ta
3B’SI3KIB MK HUMH, 1110 MOXKYTh OYTH NMO3UTHBHUMHU 200 HETaTUBHUMHU.

3a pe3yabTaTaMH JTOCIIIPKEHHs] OCHOBHUX IMIJICHCTEM PErioHy Ta MPUYMHHO-HACHIIKOBUX
3B’S3KIB MIXK TOKa3HUKaMM KOXKHOI MiJICUCTEMH OYJIO CTBOPEHO MEHTaJIbHY MoJienb (puc.l), mo
OynyeThCsl Ha 3HaHHSX, oTpuMaHux 3a nonomoroto 3CII periony [2].

BinnosigHo 3anponoHoBaHii Mojienl perioHy [3, 4] BUALIEHO OCHOBHI CKJIa/I0B1 PETIOHY,
1110 OMUCYIOThCS MOKA3HUKAMHU:
® EKOJIOTiYHA MifcucTeMa:

- o0csar Bukuais COy;
- 3a0pyAHEHHS BOJHHUX PECYpCIB;
- 00csr MiHepaJlbHUX 3aIlaciB;
e COIaJILHO MiJICHCTEMA:
- YHCENIbHICTh HACEJICHHS;
- 1HJIEKC JIFOJICBKOTO PO3BUTKY;
® EKOHOMiYHa MiJcucTeMa:
- CKOpPHUTOBaHI YHCTI HAKOMTUYCHHSI.
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BinmoBigHO cHCTeMHIN OWHAaMII CKJIQJHI CHUCTEMH OYyIYIOThCS 13 EJIEMEHTIB, IO
B3aEMOJIIIOTh OJIMH 3 OJIHUM 4epe3 TMEeTJi 3BOPOTHOTO 3B’s3Ky. [IeTiiss 3BOPOTHOTO 3B’SI3KY — II€
3aMKHYTHH JIaHLIOT B3a€MOJIi, KU IMOB’sI3y€e BUXIOHY Aif0 i3 ii pe3yabTaroM, 3MiHIOIOUYH
XapaKTEPUCTHKH OTOYYIOUYHX YMOB, III0 € iHpOopMalli€to, iKa CIPUIKHsE HACTYIHI 3MiaH [5]. Tak
y CepeirHi MOJelli BH3HAYAIOTHCSA IETJIl MO3WTUBHOTO (CaMOBIITBOPIOIOYi) Ta HETaTUBHOTO
(6amancyroui) 3BOPOTHOTO 3B SI3KY.

[TeTsi 3BOPOTHOTO 3B’SI3KY € MO3UTHUBHUMH 32 YMOBH, IO TOYAaTKOBAa 3MiHAa 3MIiHHOI
CTUMYIIIOE TIOJIAJIbIIE CAMO3MIHEHHS Y MOYAaTKOBOMY HAIPSMKY, TOOTO YuUM Ounbline (MEHIIE)
3MIHIOETHCSI OJJHA 3MIHHA, TUM O (MEHIIIE) 3MIHIOEThCS 1HIIIA.

[Tetni 3BOPOTHOTO 3B’SI3Ky € HETATHBHUMH, SIKIIO BIATYK KOHTYPY 3BOPOTHOTO 3B’SI3KY Ha
MEepPEeMiHHY 3MIHY BHUCTYIIa€ MPOTH NEPBICHOTO 30yprOBaHHS, TOOTO 3MiHA OJHOTO EJIEMEHTY
MOIIUPIOETHCS 1O KO, JOKH HE 3MIHEThCSl TIOYaTKOBUH €JIEMEHT Y 3BOPOTHOMY HAIPSIMKY [6].

Ha puc.2 300paskeHo et 3BOPOTHHX 3B’ S3KiB OCHOBHHX CKJIQJIOBUX PETiOHY.
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Pucynok 2. [letii 3B0poTHOTO 3B’S13KY, Jie R — et mo3uTuBHOTO 3BOPOTHOTO 3B’ 513Ky, B — metmi
HEraTHBHOTO 3BOPOTHOTO 3B’ SI3KY

CyKynHICTh TMO3UTMBHUX Ta HETaTUBHUX 3BOPOTHUX 3B’SI3KIB BHM3HAYA€ IOBEIIHKY
cucteMu y Iinomy. HemiHIHHICTH CKJIQJHUX CHCTEM IONIATa€ HE TIMTBKA B TOMY, IIO BOHHU
OIMHCYIOTHCS MAaTEMAaTUYHUMHU MOJIEJISIMU, III0 MICTSTh HEJIHIWHI PIBHAHHS a00 HEPIBHOCTI, ane i
B TOMY, III0 3MiHA ITUX CHUCTEM BiJOYBA€ThCS HE IMOCIHIJOBHOI 3MIHOK E€IEMEHTIB BiJ OJHOTO
CTaHy J0 IHIIOTO, a PI3HOCHPSAMOBAHO 1 HeaeTepMuHUpPOBaHO [5]. ToX, HENMHIMHICTE MOXE
BUHUKATH 4Yepe3 HAsBHICTb 3BOPOTHUX 3B'A3KiIB, IO MOPYIIYIOTh MPAaBHUIO — CIIJICTBO HAcTae
michs TPUYUHU. Tak TPOSBISETHCS HEMHIMHICT, B3a€EMOJII 3 YacOBOIO 3aTPUMKOIO, IO
MpUTaMaHHa OUIBIIOCTI BUPOOHUYHX, EKOHOMIYHHX 1 COLIaTbHUX CKIQJHUX CHCTEM.

BucnoBku. Takoro HEMIHIHHOIO MHOBEIIHKOIO CKJIAAHOI CHUCTEMU € OCLWIALISA, IO €
PI3HOBU/IOM CHCTEM, B OCHOBI SIKUX 3HAXOJISTHCSI HETaTHUBHI 3BOPOTHI 3B’3KH 13 €()EKTOM 3aTPUMKH.
[7] TlomiOHa HeMiHIAHICT BUHUKAE Yepe3 YSABJICHHS IMPO BEIMKY 3MIHY BHUXIJHOTO Mapamerpa y
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BIZIMOBI/Ib HA BENIMKY 3MiHY BXIJHOTO BIUTMBY Ta MEHIIy 3MiHY Y BiANOBib HA MEHIIUN BXiTHHUN
BIUMB. Haityacrire 111 BIACTHBICTH MPOSBIIETHCS TMPH TEPEXOJl TPAHHYHUX YMOB JCSKHMU
napamerpaMu cucteMu. Hampukian, y COIlialbHUX CHCTEMaxX HE3HAYHE TMOTIPIICHHS YMOB KUTTS
MO>K€ TTOCTYKUTH «OCTAHHBOIO KPAIUICIO», sIKa MPU3BOANTH JI0 COLliaIbHOro BUOYXY [8].

[Tpu mocmiKEHH] CKIIQIHUX CUCTEM HEOOX1HO BUSBHUTU HETIHIHHOCTI, Ta BCTAHOBUTH il
OCHOBHI IIPUYUHH, a CaMe:
- CTPYKTYpY CHCTEMHU 1 B3a€EMOBIUIUB €JICMCHTIB;

- TIOCHWJICHHS, IO BiIOYBA€ThCS, KOJNU il BUSABISIOTHCS CHIJIBHIIIMME (CITAOKIIIMMU), HIXK 1€
BHUIUIMBAE 3 OTPUMaHO1 iH(opMaIrii.
i 3aBgaHHs 103BOJISIE BUPIIIUTH CHCTEMHA JMHAMIKA, a HA OCHOBI Jiarpam 3BOPOTHOTO
3B’SI3Ky MOYKHA TTOOYyBaTH iMITalliifHy KOMIT FOTEpHY MO/JIE]Ib CUCTEMHU.
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DEVELOPMENT OF MENTAL MODEL FOR REGIONAL SYSTEM-DYNAMIC MODEL
Nowadays the most widespread tool of government is strategic planning, which is used by
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most developed countries. Most of Ukrainian regions use the social-economic strategies of the
development. Previous researches showed that using of Balanced Scorecard helps to implement
regional’s strategies. The region is considered as a dynamic system, all the main components of
which are constantly changing. So the system dynamic models should help to track the impact of
management on the state of the region.

Analysis of recent research showed that using existing models with the Balanced Scorecard is
impossible because of model’s redundancy. That is why there is a need to construct the regional system-
dynamic model that can be used with Balanced Scorecard of region.

The purpose of article is the development of mental model needed to build regional system-
dynamic model.

The methodology of system dynamics includes qualitative and quantitative phases. The
gualitative stage defines and describes the relationships between regional subsystems. The
guantitative stage conducts the simulation and verification of model. So the development of system-
dynamic model is impossible without creating a mental model that represents the existing knowledge
on the structure and communications of subsystems. The fig.1 of the article describes the established
mental model.

A complex systems are built by elements, that interact each other through a feedback loops. The
fig.2 of the article describes the feedback loops. The combination of positive and negative feedbacks
determines the behavior of the system as a whole. As it seen on fig.2 the most of feedbacks are
balancing loops, this indicates the non-linearity of complex system. The non-linearity of complex
systems is not only because of mathematical models containing nonlinear equation or inequality, but
the changes in the system, that is not sequential from one state to another. The obtained knowledge is
needed for computer simulation.

Keywords: system dynamics, system-dynamic model, mental model, feedback loops,
environmental and socio-economic system, region management
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ANALYSIS OF THE PRINCIPLES AND METHODS OF CONSTRUCTION CONTROL
SYSTEMS OF TECHNOLOGICAL PROCESS. BASIC TERMS AND DEFINITIONS

The article analyzes the production and management systems, types of detail, considered the
structure of production. The characteristics of the process, classified by type of production, calendar and
planned ahead of the curve, the control of execution of production plans, control system and so on. The
definitions of the technological process, process step, the object of labor, means of labor, property and
parameters of the product, the type of production, organization methods, PDE-model production lines,
in-line production management systems, statistical models of production systems.

Key words: process, process operation, the subject of labor, means of labor, properties and
parameters of the product, the type of production, methods of organization, PDE-model production lines,
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