MUHUCTEPCTBO OBPA30OBAHUS PECITYBJIUKU BEJIAPYCh
BEJIOPYCCKHWI T'OCYJAPCTBEHHbIN VHUBEPCUTET
GAKVYJIBTET TEOT'PA®UU U TEOUHOOPMATUKU

Kadenpa mouBoBenenus: 1 reonHPOPMAIIIOHHBIX CUCTEM

BOPOBEN
Maxkcum BanepreBuu

MNPOCTPAHCTBEHHbBINA AHAJIU3 KUCJIOTHOCTHU IIOYB
HOBOI'PYJACKOM BO3BBIIIEHHOCTH

JlunimomHuas pabota

Hayunb1i1 pyKOBOAUTEND:
KaHJIUJAT Teorpaguueckux HayK
Kunpgees A.JIL

Jlonymena x 3ammure

« » 2025 .

3aB. xadenpoit moYBOBEICHUS

¥ T€OMH(POPMAIIMOHHBIX CUCTEM

JIOLIEHT, KaHAUJIAT CETbCKOXO03SIMCTBEHHBIX HAyK

Yepanb A.H.

Mumnck, 2025



YK 631.415:631.821.1
PE®EPAT

BopobGeii M.B. IIpocTpaHCTBEHHBIM  aHalW3  KUCJIOTHOCTH  IOYB
HoBorpyzackoil BO3BBIIIEHHOCTH (IUIUIOMHAs paboTta). — MuHck, 2025. — 68 c.

KrnroueBbie CJIOBa: [TPOCTPAHCTBEHHBIN AHAIJIN3,
HOBOI'PYICKAA  BO3BBIIHEHHOCTHB, NDVI, PACIIPEAEJIEHUE
KHMCJIOTHOCTU I1IO4YB, TEOCTATUCTHUKA.

OO6mbekT uccienoBanus: mouBbl HOBOTPyYICKOI BO3BBIIIEHHOCTH.

[IpeameToM HcciaeqOBaHUS SIBISAIOTCS arpOXMMHYECKUE CBOMCTBA IMOYB C
0COOBIM AKIIEHTOM Ha KUCJIOTHOCTh KaK OJIMH U3 KIIFOYEBBIX MTOKA3aTeIEH.

[lens paboTh: MPOBECTH KOMIUIEKCHBIM TI€OCTAaTUCTHUUYECKUNM aHaIu3
IIPOCTPAHCTBEHHOW  HEOJHOPOJHOCTH  KHUCIOTHOCTM 1ouB  HoBorpyzackon
BO3BBIIEHHOCTH [IJISl ONTUMHU3ALMM HM3BECTKOBAHUS CEJIbCKOXO3SMCTBEHHBIX
yroAauil U KOCBEHHO uepe3 nokazarenb NDVI oneHuTs BiIMsHHE KUCIOTHOCTU Ha
IMPOJYKTUBHOCTD KYJIbTYp (Ha MpUMepe KyKypy3bl Ha CHUJIOC).

B xonme BbimonHeHuss pabOThl ObUT  TPOM3BEACH IOJEBOH  OTOOp
899 mouBeHHBIX OOPA3IIOB C 5 KIIFOUEBHIX Y4acTKOB HOBOTpy1CKO# BO3BBIIIICHHOCTH
(BKJIFOYAs TAIIHIO M JIeC) C TMOCIEAYIOUUM J1Ta0OpaTOPHBIM OMpPEACICHUEM
oOMeHHO# kucioTHOCTH (pHkel); YCTaHOBIICHA KOPPESIIUS MEXKTY KHCIOTHOCTBIO
NOYB U BEreTallMOHHOW AaKTUBHOCTBIO KYKYpy3bl Ha cujoc. BeinogHeH
re0CTaTUCTUYECKU aHAJIU3 NPOCTPAHCTBEHHON CTPYKTYpPhl KHCJIOTHOCTH C
npUMEHEeHueM Bapuorpaduu, KpuruHra M Kpocc-Bamuaauuu B ArcGIS Pro;
IIPOBE/ICHA YKOHOMHYECKAsl OLIEHKAa HCIIOJNIb30BAaHUSA METO/la T'€OCTATUCTUKU IS
MIPOBEICHUS U3BECTKOBAHUS Ha C/X 3eMIISIX.

AKTyaJIbHOCTh U HOBU3HA OOYCJIOBJI€HAa J€PUIMTOM HCCIEAOBaAHUMN
MPOCTPAHCTBEHHOM  HEOAHOPOJHOCTH  arpOXMMHUYECKHX CBOMCTB IOYB B
OTE€YECTBEHHOM IOYBOBEJICHUH B KOHTEKCTE TOUHOIO 3emuienenusi. MccienoBanue
pacuMpsieT Hay4yHbI€ TMPEICTaBICHUS O MPOCTPAHCTBEHHOM paCHpEACNICHUH U
3aKOHOMEPHOCTSIX U3MEHEHUS! KUCIOTHOCTU TouB HOBOrpyACK0il BO3BBIIIIEHHOCTH.

Marepuanbl AUIMIOMHON pabOoThl SBISAIOTCS TOCTOBEPHBIMU U OOBEKTHUBHO
OTpaXaloT COCTOSIHUE paccMaTpUBaeMOro OOBEKTa, MOJYyYEHHBIE pPe3yJIbTaThbl
OIMyOJIMKOBaHbI B aBTOPCTBE U COABTOPCTBE B 14 myOnMKanusx B CTaThiX H
XKypHajax, 3 M3 KOTOphIX BXoAsT B nepeueHb BAK, Takxke odopmieno 3 akra
BHEJIpEHUSI B TMPOU3BOJCTBEHHBIN mpouecc W 1 akT B y4yeOHbIM mpoiecc. Bcee
UCIIOJIb3yEMbIE 3aUMCTBOBAHHBIE MCTOYHUKHM, METOJOJIOTMUECKHE KOHLENIUU U
YYEHHMsI CONIPOBOKIAIOTCS CCHIJIKAMH HA HEITOCPEICTBEHHBIX aBTOPOB.

Junimomuass pabota coaepkut 68 crpanul, 14 pHUCYHKOB, 3 TaOJMIIBI,
60 HCTOYHUKOB, 4 MPUITIOKECHUS.



PE®EPAT

Bapa6eii M.B. IlpactopaBel anamiz kicioTHacii r1ie0 HaBarpymackara
¥3BbINIIIA (IBITUIOMHAS paboTa). — MiHck, 2025. — 68 c.

KmrouaBeist  cmoBel: IIPACTOPABBI  AHAJII3, HABAIPYJICKAE
V3BBIIIIIA, NDVI, PA3MEPKABAHHE KICJIOTHACII TJIEB,
I'EACTATBICTBIKA.

AOG'ext maciemaBanHs: TyIeObl HaBarpyackara y3Baimmia.

[Ipanmeram nmacnenaBaHHs 3'SYJSIONLA: arpaxiMiuHbIA YiacuiBacii riied 3
aca0JiBBIM aKI[PHTaM Ha KiCJIOTHACIB SK a/131H 3 KIIFOUaBBIX ITaKa34dbIKay.

Mbta paboThl: mpaBeciii KOMIUIEKCHBI T€acTaThICTBIUHbI aHaNi3 TpacTopaBan
HeaJHapoaHacl KicaoTHacui rined Haparpynckara y3Bbllimia JUisl anThIMi3albll
BallHABaHHS CeJIbCKaracnajapyblX Yrojy3sy 1 yckocHa mpa3 maka3ublk NDVI
al@aHilp YIUIBIY KICIOTHACLl Ha MpaayKThIyHAacUb KyJIbTyp (Ha MpBIKIaaA3e
KyKYpY3bl Ha cl1ac).

VY xon3e BbikaHaHHS PaOOTHI ObIY 3po0ieHBI MajsaBbl aadop 899 riedaBbix
y3opay 3 5 kiIrouaBbix yuacTtkay HaBarpypackara y3Bbliiia (YKJIIOYaIOUbl PAILIIO 1
JeC) 3 HACTYITHBIM JIabapaTOPHBIM BbI3HAUIHHEM aOMeHHai KiciotHacii (pHkci);
yCTaHOYJICHA Kap3JIsAIblsl MaMiX KiCJIOTHACITIO TJIeObl | BereTanblitHal aKThIYHACIIIO
KYKYpY3bl Ha cijac. BelkaHaHbl reacTaThICTBIYHBI aHATI3 IIpacTopaBail CTPYKTYpPbI
KICJIOTHACH1 3 MPBIMSHEHHEM BapbIsrpadii, KpbITIHTY 1 Kpoc-Bamigansl ¥ ArcGIS
Pro; npaBen3eHa skaHaMIyHasl allPHKA BBIKAPBICTAHHS METaJy reacTaThICTBIKI JJIs
MpaBsiI3€HHS BalTHABAHHS HA C/T 3eMJISX.

AKTyasibHaclb 1 HaBi3Ha aOymoVyieHa JdP(dinbiTaM  JacieaaBaHHSY
npacTopaBail HeaJHApOJHACIl arpaxiMiuHbIX yiaciiBacled rjied y alubIHHBIM
riieba3HaycTBe ¥ KaHTIKCIIEC JaKiiagHara 3emisspoOcTBa. JlacienaBanHe mamibipae
HABYKOBBIS YsIyJIeHH1 a0 MpacTOpaBbIM pa3MEpKaBaHHI 1 3aKaHAMEPHACUAX 3MEHbI
KicioTHact ried HaBarpyackara y3BeIiiiia.

Matapblsiibl ABIIUIOMHAN paboOThl 3'syIistolia JakjiagHbIMI 1 a0'eKThIyHa
aJTIOCTPOYBAIOIlh CTaH pasriisgacMara ab'ekTa, aTpbIMaHblsd BbIHIKI aimyOJikaBaHbI
¥ ayTapcTBe 1 caayTtapcTBe ¥ 14 myOmikampiax y apThIKyJax 1 yacomicax, 3 3 sKiX
yBaxo3s1p y nepaiik BAK, takcama agopmiena 3 akThl YkapaHEHHS ¥ BBITBOPYBI
npatdc 1 1 akT y HaBy4allbHBI IIpaldC. Y ce BHIKAPHICTAHbBIA 3aMa3bluaHblsl KPBIHIIBL,
MeTaJanariyHblsl KaHIPMOIBI 1 BYYSHHI CYNpPaBa/PKamoIa CrachUIKaMi Ha
HETMACPIAHBIX ayTapay.

JpiruiomHast paborta 3msimrgae 68 crapoHak, 14 mamroHkay, 3 TaOmiIpl,
60 kpsoIHil, 4 7agaTKI.



ABSTRACT

Vorobey M.V. Spatial analysis of soil acidity in the Novogrudskaya Upland
(thesis). — Minsk, 2025. — 68 p.

Keywords: SPATIAL ANALYSIS, NOVOGRUDSKAYA UPLAND, NDVI,
SOIL ACIDITY DISTRIBUTION, GEOSTATISTICS.

Object of study: soils of the Novogrudskaya Upland.

The subjectof the study are: the agrochemical properties of soils, with a
particular focus on acidity as one of the key indicators.

The aim of the work: to conduct a comprehensive geostatistical analysis of the
spatial heterogeneity of soil acidity in the Novogrudskaya Upland in order to
optimise the liming of agricultural land and, indirectly, through the NDVI indicator,
to assess the impact of acidity on crop productivity (using silage corn as an example).

In the course of the work: 899 soil samples were collected in the field from
5 key areas of the Novogrudskaya Upland (including arable land and forest),
followed by laboratory determination of exchangeable acidity (pHkci); a correlation
was established between soil acidity and the vegetative activity of silage corn. A
geostatistical analysis of the spatial structure of acidity was performed using
variography, kriging and cross-validation in ArcGIS Pro; an economic assessment
of the use of the geostatistical method for liming agricultural land was carried out.

The relevance and novelty are due to the lack of research on the spatial
heterogeneity of agrochemical properties of soils in domestic soil science, in the
context of precision farming. The study expands scientific understanding of the
spatial distribution and patterns of soil acidity changes in the Novogrudskaya
Upland.

The materials of the thesis are reliable and objectively reflect the state of the
object under consideration. The results obtained have been published in 14 articles
and journals, 3 of which are included in the list of the Higher Attestation
Commission, and 3 acts of implementation in the production process and 1 act in the
educational process have also been produced. All borrowed sources, methodological
concepts and teachings used are accompanied by references to the direct authors.

The thesis contains 68 pages, 14 figures, 3 tables, 60 sources, 4 appendices.



