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AnoTtamnisi. JfoBeneHo, mo (GopMyBaHHS Cy4acHOi CHCTEMH 3€MENIbHHX BiJHOCHH CIIPSIMOBAHO Ha
3pOCTaHHs €EKTHBHOCTI BUKOPHCTAHHA 3eMeJIb Ha perioHanbHOMY piBHI. Ha mpouec 3emnexopucTyBaHHS
BIUTMBAIOTh CYKYITHICTh YWHHUKIB: (PYHKIIOHAJBHI, €KOHOMIYHi, MPOCTOPOBi, €KOJOTiYHi, 1HBECTHIIiWHI,
CTeHKXONMaepHi. Y MHhOMY KOHTEKCTI BKIMBOTO 3HAYCHHA Mae (GopMyBaHHS KUTBKICHOI OCHOBU IS
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MIPUHHATTS PIIICHp MUITXOM 3aCTOCYBaHHS IHCTPYMEHTAPiI0 MaTeMaTHYHOTO MOJIEITIOBAHHS, SKUH BKIIFOYAE
CYKYITHICTh HANpsSMiB, METOMIB 1 Mojeiei. Y mpoleci MaTeMaTHUYHOTO MOJICIIOBAHHS YUHHUKAMHU
e()EeKTUBHOCTI BUKOPUCTAHHS 3EMEJb PETIOHIB 3JIHCHIOETHCS iX OIIHKA Ta BU3HAYCHHS IHTErPAJBHOTO
MTOKa3HUKA.

VY3aragpHEHI Ta CHCTEMAaTH30BaHI TCOPETHYHI TIOXOAW JO BH3HAYEHHS W BUKOPUCTAHHSI
MaTEMaTHYHOTO MOJIEIIOBAHHS Y CHCTEMI 3eMJIEKOPUCTYBAHHS, IO HAZAJI0 CTBOPUTH YMOBH JJIsl PO3POOKH
BIJIMOBITHOT TEOPETUKO-METOIOJIOTIYHOT OCHOBH 1 HANPSMIB peatizallii.

JocsrHyTa MeTa MO0 BU3HAYEHHS MPAKTHYHUX ACIIEKTIB MAaTEeMaTHYHOTO MOJIEITIOBAHHS YHHHUKIB
e()CKTUBHOCTI BUKOPUCTAHHS 3€MEJb PETiOHIB. J[sl MOCSATHEHHS MOCTaBJICHOI METH BUPIIICHI 3aBIaHHS:
OIlIHEeHI YNHHUKU €(PEKTUBHOCTI BUKOPUCTAHHS 3€MEJb PETiOHIB; BU3HAUCHO IHTETPAIbHUH MOKA3HUK OI[IHKU
piBHA e(eKTHMBHOCTI BHUKOPHCTaHHS 3€Melb pETiOHIB, 3alpONOHOBaHI HANpPsSIMH MaTEeMaTHYHOTO
MOJICITIOBAHHS YMHHUKIB €(DEKTUBHOCTI BUKOPUCTAHHS 3€MENh PETiOHIB.

3anpornoHOBaHi HANpsIMU MaTEMaTHYHOTO MOJICIOBAHHS YHHHUKIB €()EKTUBHOCTI BUKOPHUCTaHHS
3eMenb perioHiB: QopMyBaHHsA iH(OpMaIliHHO-aHANITUYHOTO 3a0e3nmedeHHsT piBHA ePEKTUBHOCTI
BHKOPHCTAHHS 3€MeJb PETiOHIB; OIIHKA YHHHHKIB PiBHA ¢(EeKTHUBHOCTI BUKOPUCTAHHS 3eMeilh; BU3HAUCHHS
IHTETPANBHOTO TOKa3HUKA PiBHsI e()EKTUBHOCTI BUKOPHCTAHHS 3€MeEJb PErioHIB; pPO3poOKa MaTeMaTHYHUX
MOJIeJICH BIUTUBY YMHHUKIB HA IHTETPAIbHUH MOKa3HHUK; BU3HAYCHHS KPUTEPIiB aJICKBATHOCTI MaTeMaTHYHUX
MOJIeIIel; IHTepIpeTallis OTPUMAHUX PEe3yJIbTATIB.

VY pe3ynbTaTi IOCTIIKCHHS BH3HAYCHI YHHHHKH Ta 1HTETPaJbHUN TMOKA3HUK PiBHS €(PEKTHBHOCTI
BHUKOPUCTAHHS 3€MeNIb perioHiB. Y OUIBIIOCTI peTioHIB BiAOYBaeThCs MOCepenHiil piBeHb epeKTHBHOCTI
BHKOPHCTaHHS 3eMelb. BCTaHOBIEHO, 110 3HMW)KEHHS €(hDeKTHBHOCTI BUKOPUCTAHHS 3€MeIb BiOYBa€THCS Y
perioHax, ne BimOyBaroThcs 00HOBI 1ii a00 OKymaIlis TepuTopii, adbo y mpudpoHTOBUX obnacTiIX. JJoBeaeHo
BHUCOKHI pIBEHb BIUIMBY (PYHKIIOHAJBHUX, CKOHOMIYHHMX, MPOCTOPOBUX, €KOJOTIYHHUX, IHBECTHIIIHHUX
YUHHHUKIB Ha IHTETPANIbHUN TOKAa3HUK. 3HIDKYETHCS 3HAYEHHSI CTEUKXOIICPHUX IOKAa3HHUKIB y CHCTEMI
3emitekoprcTyBauHsA. OTxke, copMoBaHa KUTbKICHA OCHOBA IS NMPHHHSTTS PIillleHb MO0 3a0e3MeueHHs
e(EeKTHBHOCTI BUKOPHCTAHHS 3€MeIb Ha PErioHaIbHOMY PiBHI.

KarouoBi ciioBa: epeKTHBHICTh, BUKOPUCTAHHS 3€MEJb, PETiOHM, OIIHKA, 3€MEJIbHI BiJ[HOCHHH,
MaTeMaTHYHOT'O MOJISIOBaHHS, YAHHUKH.

Bcmyn. ®opmyBaHHS CydacHO! CHCTEMH 3€MENbHHX BIIHOCHMH CIPSIMOBAHO HAa 3POCTAaHHS
e(eKTUBHOCTI BUKOPHUCTAHHS 3¢MeNb Ha perioHaqbHOMY piBHI. Ha mpoliec 3eMJIeKOpPUCTYBaHHS BIUTUBAIOTh
CYKYTHICTh YMHHUKIB: (QYHKITIOHATLHI, EKOHOMIYHI, TPOCTOPOBI, €KOJIOT1UHI, IHBECTHIIIITHI, CTEHKXOIIIEPHi.
Y 1pOMy KOHTEKCTi BaXKJIMBOTO 3HA4CHHS Mae (OPMyBaHHS KUIbKICHOI OCHOBH JJIsl TIPHUHHSTTS pillIeHBb
LOUISIXOM 3aCTOCYBaHHA 1HCTPYMEHTapil0 MaTeMaTHYHOTO MOJECIIOBAHHS, SKMU BKIIOYAE CYKYIHICTh
HaIlpsMiB, METOIIB 1 Momeiei. Y Tpoleci MaTeMaTHYHOTO MOJEIIOBaHHS YHHHUKAMHA €(QEeKTHBHOCTI
BUKOPHUCTAHHS 3eMEJIb PETiOHIB 3/IHCHIOETHCA iX OILIHKA Ta BU3HAYEHHS IHTETPAIBbHOTO TTOKa3HUKA.

[TpobaeMHUMH TUTaHHSAMH 3aTHIIAIOTHCS (OPMYBaHHA iHQOPMAaILifHO-aHATITHYHOTO 3a0e3MeYeHHS
JUIT MAaTEeMaTHYHOTO MOJICITIOBAHHS YMHHUKIB €(DEKTHBHOCTI BUKOPHUCTAHHS 3eMelb perioHiB. OcobauBoro
3HAYCHHS Ma€ MIOBHOTA Ta JOCTOBIPHICTL OTpUMaHoi iH(popMartii. BaxxIMBuM MUTaHHAM € IPAKTHYHI aCTIEKTH
3aCTOCYBaHHS IHCTPYMEHTAPiI0 MaTEMAaTHYHOT'O MOJICIOBAHHS 13 BUKOPUCTaHHs KpUTEpiiB agekBaTHOCTI. Ha
OCHOBI pe3yJIbTATIB MATEMAaTHYHOTO MOJICTIOBAHHS PO3POOISIOTHCS HAYKOBO OOTPYHTOBAHI PEKOMEH AT ISt
3a0e3neveHHs ePeKTUBHOCTI BUKOPHUCTAHHS 3€MeENh PETiOHIB.

TakuM YHHOM, TeMa JOCITIJHKEHHS MO0 MAaTeMaTUYHOTO MOJICIIOBAHHS YHMHHUKIB €(QEKTHBHOCTI
BUKOPHUCTaHHS 3eMeJNb PETiOHIB € aKTYaJIbHOIO.

021110 icHyrouux meopemuunux po3pooox. MateMaTHIHEe MOJICTIOBAHHS XapaKTEPU3YEThCS SIK OJTUH
3 OCHOBHHX METOJIIB JOCIIKeHHs cucTeM. BiH mependayae CTBOPEHHS KOHIENTYyalbHOI Mojeni o00'ekta
JOocCHipKeHHs, 11 gopMamizanilo Ta NMepeTBOPEHHS y MareMaThyHy ab0 KOMITIOTEpHY MOJENb, HEepeBipKy
aJICKBaTHOCTI W MOJANbIINE JOCHTIIPKCHHS OTPUMAHOI MOJENI 32 TOTTOMOTOK0 aHANITHYHHUX 200 YHCETbHUX
METOJIB 1 CyJaCHUX KOMIT FOTEPHUX TEXHOJIOTIH [1].
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MaremMaTuyHe MOACTIOBAHHS € IPOLIECOM 3aCTOCYBaHHS MaTEMAaTHUKH 0 PAaKTHYHOI 3a/1a4i 3 METOIO
if po3yminHs [2]. Ha cyTHiCHHX XapakTepHUCTHKAaX MaTeMaTHUYHOTO MOJICIIIOBAHHS 30CEPEIKYEThCS yBara y
poborax [3-7].

OyHKIIOHANBHI acleKTH 3AIHCHEHHS MaTeMaTHYHOTO MOJACTIOBAHHS CHCTEM BHOKPEMIICHI Y
po3pobkax [8, 9]. Y 1bOMy KOHTEKCTI MaTeMaTW4yHEe MOJICIIOBAaHHS KOMIUIGKC Miif, CIpSIMOBaHHN Ha
onepxkaHHs iHGopMaIlii Ipo 00'ekT abo MPO MPOIecH, IO MPOTIKAIOTh Y HhOMY IUISXOM BiATBOPEHHS 3a
JIOTIOMOTOI0 MaTeMaTHYHOI MOJENi SIBHII, IO BiAOYBalOThCS, 31 30epeKeHHSIM iX JIOTIYHOI CTPYKTYpH,
B3a€MO3B’AI3KIB 1 po3TamryBanHs y yaci [10, 11].

s 3aificHeHHsT MaTeMaTUYHOrO MOZEIIOBAHHS BHOKPEMIIIOIOTHCS YWHHMKH, 1O BIUIMBAIOTH HA
MPOIIECH PETiOHAILHOTO PO3BUTKY, IO JIO3BOJIE BU3HAYMTH TCHJICHINI 1X 3MiH Yy KOHTEKCTI PO3poOKH I
peaitizaiiii HayKoBO OOTPYHTOBaHUX peKoMeHarlii [12].

OcobmuBocTi  (OpMYyBaHHS KIIBKICHOI OCHOBH IIJIIXOM  3aCTOCYBaHHS — 1HCTPYMEHTapito
MAaTeMaTUIHOTO MOJICIIOBAHHSA Yy CHUCTEMI 3€MEIbHUX BITHOCWH TEPUTOPIaJbHUX TPOMAJ IMPEACTaBICHI Y
poborax [13—15].

Ha mHampsmax Ta o0COOMMBOCTSX 3IIMCHEHHA MAaTeMaTHYHOIO MOJECTIOBAHHS Yy CHCTEMi
TEPUTOPIATFHOTO PO3BUTKY BUKOPHUCTAHHS 3eMeJb 30CepeDKeHa yBara y podorax [16—19].

TakuM 4YuHOM, Yy3arajibHEHI Ta CHUCTEMAaTH30BaHI TEOPETUYHI MIiAXOAW 10 BU3HAYCHHA U
BHUKOPUCTAaHHS MaTeMaTHYHOTO MOJETIOBaHHS Y CUCTEMi 3eMJIEKOPUCTYBAHHS, 110 HAAAJI0 CTBOPUTH YMOBHU
JUTSI pO3pOOKH BiAMOBITHOT TEOPETUKO-METOIOJIOTIYHOT OCHOBHY ¥ HAIPsIMIB peartizarii.

Memoro 0ocnidicenHs € BABHAUCHHS IPAKTUYHUX aCTIEKTIB MATEMAaTHUYHOTO MOJIC/IFOBAHHS YHHHUKIB
e(eKTUBHOCTI BUKOPHCTAHHS 3€MeIb PETiOHIB. [ JOCATHEHHS OCTABICHOT METH BUPILIYIOTHCS 3aBJaHHS:

- OIIIHUTY YNHHUKHU €(PEKTUBHOCTI BUKOPHUCTAHHS 3eMeJb PETi0HIB;

— BU3HAYHUTH I1HTETPATHHUH ITOKA3HWK OINIHKH PIiBHSA €(PEKTHBHOCTI BHKOPHUCTAHHS 3eMENb
pETioHIB;

— 3allpONOHYBAaTH HANpsSAMH MAaTeMaTHYHOTO MOJETIOBAHHS YHHHHUKIB  €(eKTHBHOCTI
BUKOPHCTAHHS 36MEITb PETi0HIB.

Buxnao ocnoenozo mamepiany. JIns MaTeMaTUYHOTO MOJICIIIOBaHHS 3/IIHCHEHA OIlIHKA YMHHHKIB
e(eKTHBHOCTI BUKOPUCTAaHHS 3eMelb perioHiB. [IpencTaBnena ominka 3iHCHIOETHCS BiAMIOBIIHO HACTYIHUX
(hakTopiB: (yHKIIOHAIBHI, EKOHOMIYHi, TPOCTOPOBI, €KOJIOTIUHI, iIHBECTHIIiIHI, cTelkxonaepHi. PesynpraTu
BU3HAUCHHS MPEACTABICHUX YNHHHUKIB BUCBITIIEH] Ha puc. 1 — 6.
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Pucynok 1 — Pe3ynbraTil OIliHKH (YHKIIOHATEHUX YUHHHKIB €()eKTUBHOCTI BUKOPUCTAHHS 3eMeJh PETi0HiB,
BIJIH. OJI.
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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BiZH. O]1.
Figure 4 — Results assessment of environmental factors of land use efficiency, units
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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 CTEHKXOIACPHUX YMHHUKIB €(pEeKTUBHOCTI BUKOPUCTAHHS 3eMeNb PETioHiB,
BIJIH. OJI.
Figure 6 — Results assessment of stakeholder efficiency of land use of regions, units

Pe3ynpraTé OIIHKK IHTETPaIbHOTO TOKA3HUKA OI[IHKK PiBHS €(DEKTHMBHOCTI BUKOPHCTaHHS 3€MEIb
perioHiB BU3HA4YEHI Ha pucC. 7.
3ampornoHOBaHi HampsiMA MaTeMaTHYHOTO MOJIENIOBAHHS YWHHUKIB €(DEKTUBHOCTI BUKOPHCTAHHS 3eMEJb
peTioHiB:
— ¢opmyBaHHA iHPOPMAIIHHO-aHATITHYHOTO 3a0e31eYeHHs piBHA €(DEeKTHBHOCTI BUKOPHUCTaHHS 3eMEIb
PETioHIB;
— OILiHKa YMHHUKIB PiBHS €()EKTUBHOCTI BUKOPUCTAHHS 3eMeb;
— BU3HAYEHHS IHTETPAILHOTO MTOKa3HUKA PiBHS e(DEeKTHBHOCTI BUKOPUCTAHHS 3€MENb PETiOHIB;
— po3po0ka MaTeMaTHYHHUX MOJIeJIel BIIMBY YMHHUKIB HA IHTETpaIbHUN TIOKa3HUK;
— BH3HAYCHHS KPUTEPIiB aJICKBATHOCTI MATEMAaTUYHUX MOJIEIICH;
— iHTepmperTarisi OTpUMaHUX Pe3yJIbTATiB.
Pe3ynbratén MaTeMaTHYHOTO MOJIETIIOBAHHS PEICTaBiIeH] y Tabu. 1.
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Pucynox 7 — Pe3ynbTaT OMiHKY IHTETPaILHOTO MOKa3HUKA OIIHKH 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

Tadauusg 1 — Pesymprath MaTeMaTHYHOTO MOJETIOBAHHS BIUIMBY YHHHHKIB €(DEKTUBHOCTI
BHKOPHUCTaHHS 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 0911
y=5,639%:; + 1,07 0,862
) = 4,874%5+ 2,65 0,321

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

Kputepii agexBarHOoCTI MatemaTnuHux monenei (F, t — kpurepii, kputepii nepeBipku Ha romMo abo
TeTEPOCKEIaCTUIHICTh, KpuTepiit JlapOina-YoTcoHa) cBiauaTh PO MOBHOTY Ta JOCTOBIPHICTH BCTAHOBJICHHX
3B’SI3KIB MK YUHHUKAMH PIBHSIMHU €QEKTUBHOCTI BHKOPHUCTAHHS 3¢MeJb PETiOHIB.

Bucnosku. TakuM 4MHOM, y pe3yNbTaTi JOCTIPKEHHS BU3HAYCHI YNHHUKY Ta IHTETpajIbHUN OKa3HUK
PiBHS €(peKTUBHOCTI BUKOPUCTAHHS 3€MeNb PETiOHIB. Y OLIBIIOCTI PETiOHIB BiI0YBA€ETHCS ITOCEPEAHIN PiBEHD
e(EeKTHBHOCTI BUKOPHCTAHHSA 3eMeNib. BCTaHOBIEHO, MO 3HWKEHHS €()EeKTUBHOCTI BUKOPUCTAHHS 3eMeb
BifOyBaeThCsl y perioHax, Ae BinOyBaroTbcs OOHOBI nii abo oKymamis Teputopiil, abo y HpUPPOHTOBHUX
oOxnactsx. JloBeieHO BUCOKUIT piBeHb BIUIMBY (PYHKIIOHATBHUX, EKOHOMIYHUX, IPOCTOPOBHX, EKOJOTIYHUX,
IHBECTHIIIMHUX YMHHWKIB HA IHTETPaTbHUHN MOKA3HUK. SHUKYETHCS 3HAUCHHS CTEHKXOJIICPHIUX MTOKA3HUKIB ¥
cucremi 3emiekopuctyBaHHs. OTxe, chopMoBaHa KiJbKICHA OCHOBa JJIsI MPHUHATTSA PIlIeHb IMOJO
3abe3redeHHs e()eKTUBHOCTI BUKOPHCTAHHS 3eMellb Ha PETiOHAIbHOMY 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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