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AnoTtanisi. JfoBeqeHo, mo GopMyBaHHS Cy4acHOi CHCTEMH 3€MENIbHHX BiJJHOCHH CIPSIMOBAHO Ha
3pocTaHHsl €EeKTHBHOCTI BUKOPHCTAHHA 3eMeJIb Ha perioHanbHOMY piBHI. Ha mporec 3emnexopucTyBaHHS
BIUTMBAIOTh CYKYITHICTh YMHHUKIB: (PYHKIIOHAIBHI, €KOHOMIYHi, MPOCTOPOBI, €KOJOTiuHi, IHBECTHIilHI,
CTEHKXONIepHi. Y MHhOMY KOHTEKCTI Ba)KJIMBOTO 3HAYCHHA Mae (GopMyBaHHS KUIBKICHOI OCHOBU IS
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MIPUHHATTS PIIIeHp MUITXOM 3aCTOCYBaHHS IHCTPYMEHTAPil0 MaTeMaTHYHOTO MOJIEITIOBAHHS, SKUH BKIFOYAE
CYKYITHICTh HAmNpsMiB, METOMIB 1 Mojeiei. Y Tmporeci MaTeMaTHYHOTO MOJICIIOBAHHS YWHHUKAMHU
e()EeKTUBHOCTI BUKOPUCTAHHS 3EMEIb PETIOHIB 3IHCHIOETHCSA iX OI[IHKA Ta BU3HAYCHHS IHTErPAIBHOTO
MOKa3HUKA.

VY3aragpHeHI Ta CHCTEMATH30BaHI TEOPETWYHI TMIAXOAW JO BH3HAYEHHS W BUKOPHUCTAHHS
MaTEeMaTHYHOT'O MOJICJIOBAHHS Y CHCTEMI 3€MJICKOPUCTYBaHHSI, 110 HAJAJI0 CTBOPUTH YMOBHU ISl PO3POOKHU
BIJIMOBITHOT TEOPETUKO-METOJIOJIOTIYHOT OCHOBH 1 HANPSMIB peatizallii.

JocsarHyTa MeTa 00 BU3HAYEHHS MPAKTHYHUX ACIIEKTIB MATEMaTHIHOTO MOJIETIOBAHHS YHHHHUKIB
e()CKTUBHOCTI BUKOPUCTAHHS 3€MEJb PETiOHIB. J[isl MOCSATHEHHS MOCTaBJICHOI METH BUPIIICHI 3aBIaHHS:
OIlIHCHI YNHHUKHU €()EKTUBHOCTI BAKOPUCTAHHS 3€MENb PETiOHIB; BU3HAUCHO IHTETPAIbHUI MOKA3HUK OIIIHKU
piBHA e(eKTHMBHOCTI BHUKOPHUCTaHHS 3€Melb pEriOHIB; 3ampONOHOBaHI HANpPSMH MaTEeMaTHYHOTO
MOJICITIOBAHHS YHHHHKIB ¢(DEKTUBHOCTI BUKOPUCTAHHS 3€MeNb PETiOHIB.

3anpornoHoBaHi HaNpsMU MaTEMaTHYHOI'O MOJICIIOBAHHS YHHHUKIB €()EKTUBHOCTI BUKOPHUCTaHHS
3eMenb  perioHiB: (QopMyBaHHS iH(OpMaIliHHO-aHANITUYHOTO 3a0e3nedeHHsT piBHA edEKTUBHOCTI
BUKOPHCTAHHS 3€MEJb PETiOHIB; OIIHKAa YHHHHKIB PiBHA ¢(EeKTHUBHOCTI BUKOPUCTAHHS 3e€Meilh; BU3HAUCHHS
THTETPAILHOTO TOKa3HUKA PiBHS e(DEKTUBHOCTI BUKOPHCTAHHS 3€MeJb PErioHIB; po3poOKa MaTeMaTHYHUX
MOJIeJICH BILTMBY YHHHUKIB Ha IHTETpaIbHUH MOKAa3HUK; BU3HAUCHHS KPUTEPIIB aICKBATHOCTI MaTEMaTHYHUX
MoJelell; IHTepIpeTallis OTPUMAHUX PEe3yJIbTATIB.

VY pe3ynbTaTi AOCHiKEHHS BU3HAYCHI YMHHUKHU Ta 1HTErpaIbHUHA MOKAa3HWUK PiBHA €(PEKTHBHOCTI
BHUKOPUCTAHHS 3€MeNIb perioHiB. Y OUIBIIOCTI perioHiB BiAOYBaeThCs MOCepenHiil piBeHb epeKTHBHOCTI
BHKOPHCTaHHS 3eMelb. BCTaHOBIEHO, 10 3HMKEHHS €(DeKTHBHOCTI BUKOPUCTAHHS 3€MeIb BiIOYBa€EThCS Y
perioHax, Je BimOyBaroThCs 00ii0Bi mii a0 oKymarlisi TepuTopii, ado y npudpoHTOBHX 00NacTax. JloBeneHo
BUCOKHI pIBEHb BIUIMBY (YHKIIOHAJBHUX, €KOHOMIYHHMX, MPOCTOPOBUX, CKOJOTIYHHUX, IHBECTHIIIHHHUX
YUHHHUKIB Ha IHTETPAIIbHUN TOKAa3HUK. 3HIDKYETHCS 3HAYEHHSI CTEUKXOIIEPHUX ITOKAa3HHUKIB y CHCTEMI
3emitekoprcTyBanHsA. OTxke, copMoBaHa KUTbKICHA OCHOBA IS NPHHHSTTS PillleHb MO0 3a0e3MeueHHs
e(eKTHBHOCTI BUKOPHCTAHHS 3€MeIb Ha PErioHaJIbHOMY PiBHI.

KarouoBi ciioBa: epeKTHBHICTh, BUKOPUCTAHHS 3€MeJb, PETiOHM, OIIHKA, 3€MENbHI Bi[HOCHHH,
MaTeMaTHYHOT'O MOJISIOBaHHS, YAHHUKH.

Bcemyn. ®opmyBaHHS CydacHOT CHCTEMH 3€MENbHHX BIIHOCHMH CIPSIMOBAHO HAa 3POCTaHHS
e(eKTUBHOCTI BUKOPUCTAHHS 3¢MeNb Ha perioHaabHOMY piBHI. Ha mpoliec 3eMJIeKOpUCTYBaHHS BIUTUBAIOTh
CYKYTHICTh YMHHUKIB: (QYHKITIOHATHHI, EKOHOMIYHI, TPOCTOPOBi, €KOJIOTIUHI, IHBECTHIIIIHI, CTEHKXOIIEPHI.
VY 1pOMy KOHTEKCTi BaXKJIMBOTO 3HAUEHHs Mae (OpPMYBaHHS KiIbKICHOI OCHOBH U MPHHUHSTTS PillleHb
LUISIXOM 3aCTOCYBaHHS 1HCTPYMEHTApil0 MaTeMaTHYHOI'O MOJENIOBAHHS, SKUM BKJIIOYAE CYKYIHICTbH
HaImpsMiB, METOHIB 1 Mojeiei. Y Tporeci MaTeMaTHYHOTO MOJETIOBAaHHS YHHHHKAMUA €(QEeKTHBHOCTI
BUKOPHUCTaHHSI 3eMeJb PETi0HIB 31IHCHIOETHCS X OIIHKA Ta BU3HAYEHHSI IHTETPaIbHOTO MOKA3HUKA.

[IpobneMHMME THUTAaHHAMH 3aJIMIIAIOTHCSA (popMyBaHHS iHPOPMaLiTHO-aHATITHYHOTO 3a0e3MeUeHHS
JUIT MAaTeMaTHYHOTO MOJICITIOBAHHS YMHHHUKIB €(DEKTHBHOCTI BUKOPHUCTAHHS 3eMellb perioHiB. OcoOauBoro
3HAYCHHS Ma€ MIOBHOTA Ta JOCTOBIPHICTH OTpUMaHoi iHpopMartii. BaxJIMBUM MATaHHAM € TIPAKTHYHI aCTIEKTH
3aCTOCYBaHHS IHCTPYMEHTAPiI0 MaTEMAaTHYHOT'O MOJIEIOBAaHHS 13 BUKOPUCTAaHHs KpUTEpiiB agekBaTHOCTI. Ha
OCHOBI pe3yJIbTATIB MATEMAaTHYHOTO MOJICTIOBAHHS PO3POOISIOTHCS HAYKOBO OOIPYHTOBAHI PEKOMEH AT ISt
3a0e3nedeHHs ePeKTUBHOCTI BUKOPHUCTAHHS 3€MeNh PETiOHIB.

TakuM 9YHHOM, TeMa JOCITIJHKEHHS MOJ0 MAaTeMAaTUYHOTO MOJIENIOBAHHS YMHHUKIB €(QEKTHBHOCTI
BHUKOPHUCTaHHS 3eMeJb PETi0HIB € aKTYaJIbHOIO.

021130 icHyIOuUX meopemuynux po3pooox. MateMaTHUHE MOJICTIOBAHHS XapaKTePU3Y€EThCS SIK OJTUH
3 OCHOBHHUX METOJIIB JOCIIXKeHHs cucTeM. BiH mependayae CTBOPEHHS KOHIENTYalbHOI Mojeni o00'ekra
JOCHipKeHHsI, 11 gopManizanilo Ta NepeTBOPEHHS y MareMaThyHy abo KOMIT'IOTEpHY MOJEINb, HEepeBipKy
aJICKBaTHOCTI ¥ MOJANbINE JOCHTIIHKCHHS OTPUMAHOI MOJIENI 32 TOMTOMOTOK aHANITHYHHUX 200 YHCETbHUX
METOJIB 1 CyJaCHUX KOMIT FOTEepHUX TEXHOJIOTH [1].
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MaremaTuyHe MOACTIOBAHHS € IIPOLIECOM 3aCTOCYBaHHS MaTEMAaTHKH O PAaKTHYHOI 3a/1a4i 3 METOIO
il po3yminHs [2]. Ha cyTHiCHHX XapakTepHCTHKaX MaTeMaTHUYHOTO MOJEIIOBAHHS 30CEPEIKYEThCS yBara y
pobotax [3-7].

OyHKI[IOHAIBHI acleKTH 3A1MCHEHHS MaTeMaTHYHOTO MOJEJIOBAaHHS CHCTEM BHOKpPEMJICHI Yy
po3podkax [8, 9]. Y 1mpOMy KOHTEKCTI MaTeMaTW4YHE MOJICNIOBAaHHS KOMIUIEKC Mdiif, CIpSIMOBaHHN Ha
oxepxaHHs iHpopMaIii po 00'ekT abo MPO MPOIECH, IO MPOTIKAIOTh Y HHOMY IUISXOM BiATBOPEHHS 3a
JOTIOMOTOI0 MaTeMaTHYHOI MOZENi SIBHII, IO BiJAOYBalOThCS, 31 30€peXEHHSIM iX JIOTIYHOI CTPYKTYpH,
B3a€MO3B’SI3KiB 1 po3TamryBaHHs y yaci [10, 11].

i 3nifiCHEHHST MaTeMaTHYHOTO MOJEIOBAaHHA BHOKPEMIIOIOTHCS UYMHHUKH, 110 BIUIMBAIOTH HA
peatizaiiii HayKOBO OOTIPYHTOBaHUX peKoMeHarlii [12].

OcobmmBocTi  (hOpMyBaHHS  KUIBKICHOI OCHOBM IUISXOM  3aCTOCYBaHHS  IHCTPYMEHTapiro
MaTeMaTHIHOTO MOJICITIOBAHHSA Yy CHUCTEMI 3€MEIbHUX BITHOCWH TEPUTOPIaJLHUX TPOMAJ MPEACTaBICHI Y
poborax [13—15].

Ha mHampsamax Ta o0COOMMBOCTSX 3AIMCHEHHS MaTeMaTHYHOTO MOJETIOBAHHSA Yy CHCTEMi
TEPUTOPIaTHFHOTO PO3BUTKY BUKOPHUCTAHHS 3€MeIb 30CepeIKeHa yBara y podorax [16—19].

TakuM YWHOM, Yy3arajibHeHI Ta CHUCTEMAaTH30BaHI TEOPETHUYHI MIiAXOMW 110 BU3HAYCHHS U
BHUKOPUCTAaHHS MaTeMaTHYHOTO MOJCTIOBAHHS Y CUCTEMi 3eMJIEKOPHUCTYBAaHHS, 110 HAAaJI0 CTBOPUTH YMOBHU
JUTSL pO3pOOKH BiATIOBITHOT TEOPETUKO-METOIOJIOTIYHOT OCHOBH M HaIpsIMIB peajtizarii.

Memoro 00cidicenHs € BABHAUCHHS IPAKTUYHUX aCTIEKTIB MATEMaTHYHOTO MOJIC/IFOBAHHS YNHHUKIB
e(eKTUBHOCTI BUKOPHCTAHHS 3€MeJb PETiOHIB. [ JOCATHEHHS IOCTABIEHOT METH BUPILIYIOTHCS 3aBJAHHS:

- OIIIHUTY YNHHUKHU e(PEeKTUBHOCTI BUKOPUCTAHHS 3€MeJb PETi0HIB;

— BU3HAYHUTH I1HTETPATbHUN ITOKA3HWK OIlIHKH DPIiBHSA €(PEKTHBHOCTI BHKOPHUCTAHHS 3eMENh
pETioHIB;

- 3allpONOHYBAaTH HANpSAMH MaTeMaTHYHOTO MOJEIOBAaHHS YHHHHUKIB  €(eKTHBHOCTI
BHKOPHCTAHHS 36MEITb PETi0HIB.

Buxnao ocnoenozo mamepiany. JIns MaTeMaTUYHOTO MOJICIIIOBAHHS 3/1IHCHEHA OIlIHKA YMHHHKIB
e(eKTHBHOCTI BUKOPUCTaHH: 3eMelb perioHiB. [IpencTaBnena omiHKa 31iHCHIOETHCS BiAMOBITHO HACTYITHUX
(hakTopiB: (yHKIIOHAIBHI, EKOHOMIYHi, TPOCTOPOBI, €KOJIOTIUHI, IHBECTHIIiIHI, cTelikxonaepHi. Pe3ynbraTu
BU3HAYEHHSI [TPEJICTaBICHNX YMHHHKIB BUCBITJIEH] Ha puc. 1 — 6.
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Pucynok 1 — Pe3ynbratu o1iHky (yHKI[IOHATHPHUX YNHHHUKIB €()EKTUBHOCTI BUKOPHUCTaHHS 3eMelb PETrioHiB,
BIJH. O1.
Figure 1 — Results assessment of functional factors of efficiency of land use of regions, units
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Figure 2 — Results assessment of economic factors of efficiency of land use of regions, units
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Figure 3 — The results of the evaluation of spatial factors of efficiency of land use of regions, units
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PucyHnox 4 — Pe3ynbTaTy OI[iHKH €KOJIOTIYHUX YNHHHUKIB €()eKTUBHOCTI BUKOPUCTAHHS 3eMeIb PETiOHIB,
BigH. o7,
Figure 4 — Results assessment of environmental factors of land use efficiency, units
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Pucynok 5 — Pe3yibpTaTyl OLiHKY iHBECTUIIMHUX YHHHUKIB €()eKTUBHOCTI BUKOPUCTAHHS 3eMeNb PErioHiB,
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Figure 5 — Results assessment of investment factors of efficiency of land use of regions, units
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PucyHok 6 — Pe3ynbTaTu OLIHKY CTEHKXOJIAEPHUX YMHHUKIB €(pEeKTUBHOCTI BUKOPUCTAHHS 3eMENb PETiOHiB,
BIJIH. OJI.
Figure 6 — Results assessment of stakeholder efficiency of land use of regions, units

PesynbpraTi OIiHKM iHTErpaNbHOTO MOKA3HUKA OIIHKK PiBHS €(PEeKTHBHOCTI BUKOPHCTaHHS 3eMelb
perioHiB BU3HAYEHI Ha puc. 7.
3anponoHOBaHi HaNpsIMH MaTEMAaTHYHOTO MOJIEIOBAHHS YWHHHKIB €()eKTHBHOCTI BUKOPUCTAHHS 3eMEIb
peTioHiB:
— (dopMyBaHHS iHPOpPMaIITHO-aHATITHYHOTO 320e31eueHHsI piBHA €)EeKTHBHOCTI BUKOPHUCTAHHS 3eMEIh
pETioHIB;
— OILiHKa YMHHUKIB PiBHS €()EeKTUBHOCTI BUKOPUCTAHHS 3eMeEb;
— BU3HAYCHHS IHTETPAILHOTO MMOKa3HUKA PiBHS e(DEeKTHBHOCTI BUKOPUCTAHHS 3€MENb PETiOHIB;
— po3po0ka MaTeMaTHYHHUX MOJIeJIel BIUIMBY YMHHUKIB HA IHTETpaNbHUN TIOKa3HUK;
— BH3HAYCHHS KPUTEPIiB aJICKBATHOCTI MATEMAaTUYHUX MOJIEIICH;
— iHTepmperTalisi OTpUMaHUX Pe3yJIbTATiB.
Pe3ynbratén MaTeMaTHYHOTO MOJICTIOBAHHS IpeICTaBIeH] y TaduI. 1.
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Pucynox 7 — Pe3ynbTaT OMiHKY IHTETPaILHOTO MOKa3HUKA OIIIHKH PiBHSA ¢(DEKTUBHOCTI BUKOPUCTAHHS
3eMeJIb PErioHiB, BiIH. OI.
Figure 7 — The results of an integral assessment of the level of efficiency of land use of regions, units

Tadauusgs 1 — Pesymprath MaTeMaTHYHOTO MOJETIOBAHHS BIUIMBY YHHHHKIB €()EKTHBHOCTI
BUKOPHCTaHHS 3€MeJIb PETiOHIB, BiH. OI.

Table 1 — Results of mathematical modeling of the impact of the factors of efficiency of land use of
regions, units

MaTeMaTH9HA MOAEIH R’
y =4,256*; + 0,11 0,943
y =5903*, + 1,03 0,863
V= 4.377%+ 0,39 0,892
V= 4,347%, + 0,21 0,911
y =5,639%; + 1,07 0,862
) = 4,874%5+ 2,65 0,321

y — IHTerpaJIbHUH MMOKa3HUK PiBHS BUKOPUCTAHHS 3€MeJb PETiOHIB, BIH. OJ.; X1, X2, X3, X4, X5, X¢ -
(hyHKITIOHATBHI, EKOHOMIYHI, IPOCTOPOBI, €KOJIOTIYHI, IHBECTUIIIHHI, CTEMKXOJIIepHI YUHHHUKH, BifH. O]1.; R’
— kKoe(iIenT AeTepMiHaIii, BiTH. OJI.

Kputepii agexBarHOCTI MatemaTnuHux moneneit (F, t — kpurepii, kputepii nepeBipku Ha romMo abo
TeTEPOCKEIAaCTUIHICTh, KpuTepiit JlapOina-YoTcoHa) cBiauaTh PO MOBHOTY Ta AOCTOBIPHICTH BCTAHOBJICHHUX
3B’SI3KIB MK YUHHUKAMHU PIBHSIMHU €QEKTUBHOCTI BUKOPHUCTAHHS 3¢MeJIb PETiOHIB.

Bucnosku. TakuM 4MHOM, y pe3yNbTaTi JOCTIP)KEHHS BU3HAYCHI YNHHUKY Ta IHTETpajIbHUN OKa3HUK
piBHS e()eKTUBHOCTI BUKOPHCTAHHS 3€MEJIb PETiOHIB. Y OLIBLIOCTI perioHiB BiIOYBaeTHCs MMOCEPEaHIN piBEHb
e(EeKTHBHOCTI BUKOPHCTAHHSA 3eMeNib. BCTaHOBIEHO, MO 3HWKEHHsS €()EeKTUBHOCTI BUKOPUCTAHHS 3eMeb
BiZOyBaeThCsl y perioHax, Ae BinOyBaroTbcs OoHoBi aii abo okymamis Teputopiil, abo y HpHUPPOHTOBHX
oOxactsx. JloBeeHO BUCOKUII piBeHb BIUIMBY (PYHKIIOHAIBFHUX, EKOHOMIYHUX, POCTOPOBHX, EKOJOTIYHUX,
IHBECTHIIIMHUX YMHHMKIB HA IHTETPaTbHUHN MOKA3HUK. SHUKYETHCS 3HAUCHHS CTEHKXOJIIEPHIUX MTOKA3HUKIB ¥
cucreMi 3emiekopuctyBaHHs. OTxe, chopMoBaHa KiJbKICHA OCHOBa JJsl NPHWHATTS PIilIeHb IOJO
3a0e3redeHHs e()eKTUBHOCTI BUKOPHCTAHHS 3eMellb Ha PETiOHAILHOMY PiBHI.
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Summary. It is proved that the formation of a modern system of land relations is aimed at increasing
the efficiency of land use at the regional level. The process of land use is influenced by the set of factors:
functional, economic, spatial, environmental, investment, stakeholder. In this context, the formation of a
quantitative basis for decision -making is important through the use of mathematical modeling tools, which
includes a set of directions, methods and models. In the process of mathematical modeling, the factors of
efficiency of land use of regions are evaluated and determining the integral indicator.

Generalized and systematized theoretical approaches to the definition and use of mathematical
modeling in the land use system, which gave to create conditions for the development of a corresponding
theoretical and methodological basis and areas of implementation.

The goal has been achieved to identify the practical aspects of mathematical modeling of factors of
efficiency of land use of regions. To achieve this goal, the tasks are solved: assessed factors of efactivity of
land use of regions; The integral indicator of the level of efficiency of land use of regions is determined; The
directions of mathematical modeling of factors of efficiency of land use of regions are proposed.Proposed
directions of mathematical modeling of factors of efficiency of land use of regions: formation of information
and analytical construction of the level of efficiency of land use of region; assessment of factors of the level
of efficiency of land use; determining the integral indicator of the level of efficiency of land use of regions;
development of mathematical models of influence of factors on the integral indicator; determination of criteria
for adequacy of mathematical models; Interpretation of the results.

As a result of the study, the factors and integral indicator of the level of efficiency of land use of the
regions are determined. In most regions, there is a mediocre level of land use efficiency. It is established that
the efficiency of land use occurs in the regions where hostilities or occupation of territories or in the frontal
areas. A high level of influence of functional, economic, spatial, environmental, investment factors on an
integral indicator has been proven. The value of stakehold indicators in the land use system is reduced.
Therefore, a quantitative basis for making decisions to ensure the efficiency of land use at the regional level.

Keywords: efficiency, land use, regions, valuation, land relations, mathematical modeling, factors.
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