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IIpeonosiceno nozutecku-mamemamuiecKuii Memoo oyeHKU aKkmopos pazeumus 600HOIPOZUOHHBIX
npoyeccos, 8 0CHO8E KOMOPO20 — BbIACHEHIE OMHOUIEHULIL NPEONOYMEeHUs HA MHOMCECH e
albmepHamue 6 cyuae NOCMPOCHUs MAMEMAMUYECKOI MOOeIU PeaibHOl CUMYAUUU.

The paper suggests a logical mathematical method for evaluation factors of developing water erosive
processes. The basis of thisthe determination of priority relations through a set of alternatives
in case of constructing a mathematical modd of real situation.

[ocTranoBka npodaemu. Eposis — e ckiaaguuii ¢izuko-reorpadiyauil mpouec, KUl € TOJIOBHOIO
OPUYMHOIO MEPePOKEHHs (Ierpaaaliii) mMpupOIHUX KOMIUICKCIB, OCKIIBKM B MPOIECi epo3ii pylHyeThes
rapaHt, OCHOBa BChOT'O )KUBOTO — IPYHT. ToMy iCHYE 1 3aBXIH icHyBaTUMe IpobieMa O0poThOH 3 epo3i€lo,
HaJ SIKOI0 MOTPIOHO MpaIfoBaTH 3 METOI0 SIKUIO HE 3yNWHHUTH, TO XO04a O 3MEHIUMTH IIBUAKICTH Ta
rI00ANIBHICT MOIIMPEHHs LBOTO AerpafauiiiHoro mpomecy. Ha Hamy aymky, e MoXHa pealnizyBat,
BIUIMBAIOYM Ha OCHOBHI NPUYMHHM HOTO BUHUKHEHHS Ta PO3BUTKY. [LaHyrouM CiTbCBKOTOCIIOAapChKe
BUKOPUCTAHHsI TEPUTOPil, NOLIIHHO BPAaxOBYBAaTH OCHOBHI (DakTOpH, IO 3yMOBIIOIOTH BHHUKHEHHS,
PO3BHTOK Ta iHTeHCH((DiKaIlit0 epO3IHHUX MPOIIECIB.

3B’ 530K i3 BaXKJIMBUMHM HAYKOBHMM i MPAKTHYHMMU 3aBaaHHsMu. Ha cygacHomy erami mepen
HAYKOBIISIMH, OpraHaMH YIIPaBJIiHHS 3€MEJIbHUMH pecypcaMy Ta, BIAcHE, 1 mepel] 3eMJIeBIacHUKAMH Ta
3eMJICKOPHCTYBAa4aMHU TOCTPO TOCTAJO0 MUTAHHS MPO 30€peKeHHs POJIOYOro IMIapy IPYHTY Ta BUKOPHC-
TaHHA WOTO y TaKHi c1oci0, o0 oTpuMyBaTy cTabiIbHI BUCOKI BpoXkai CilIbCbKOTOCTIONAPCHKUX KYIBTYP,
HE 3aBJao4d IIKoau 3emiti. Oco0MMBOI aKTyaabHOCTI 1€ MUTaHHS HAa0YJIO B yMOBaX APiOHOKOHTYPHOCTI
3eMJIeKOpUCcTyBaHHs. [IpobiieM 10/a€ TaKoX BiJICYTHICTh YiTKOI 3aKOHOAABUOI 0a3u 11010 BUKOPHCTAHHS
€pOJIOBaHUX 3EMEJIb.

AHaJii3 ocTaHHIX JOCTiIKeHb Ta My0JTiKalliii, B AKHX BUPIIIYEThCsI st mpodJieMa. [Ipobiemamu
00poTHOM 3 JAerpajalifHMMK MpoIecaMu, 30KpeMa 1 BOJHOCPO3IMHMMH, a TaKOX ONTHMI3alli€ro
3eMJICKOPHUCTYBaHHSA B YKpaiHi 3aiiMaroThcs Taki BueHi, ik A.M. Tpersk, C.1O. bynurin, B.M. Kpugos,
A .Sl Coxuuu, O.I1. Kanami, JI.51. HoeakiBebkwid, JI.B. KopHinos, A.I'. MapTus Ta 6araro iHIIHX.

HeBupimeni yacTunu 3aranpHoi npo6siemu. [lin Yac miaHyBaHHS CITBCHKOTOCIIOAAPCHKOTO
BUKOPHUCTaHHsI €pO3iiHO HEOE3MEeYHUX TEPUTOPii MPHHHATO BPaxOBYBATH JIMIIEC OAMH (DAKTOP PO3IBUTKY
BOAHOI epo3ii — penbed. Ha ioro ocHoBi moOymoBaHa KjiacHYHa CHCTEMa KOHTYPHO-MEIiOpaTHBHOL
opranizaiii TepuTopii. B yMoBax cydacHOro JpiOHOKOHTYPHOTO 3eMJIEKOPUCTYBAHHS IIeW ITiJIXiJ| BTpadyae
CBOIO JIi€BicTh. TOMY MOCTa€ MUTaHHS PO BPaxyBaHHsI iHIIUX (DaKTOPiB.

IHocTraHoBka 3aBaaHHsA. MeTOIO LBOIO AOCTIIKEHHS € yIOCKOHAJICHHSI CUCTEMH HPOTUEPO3IHHNX
3axX0[iB 3 BU3HAUYCHHIM HAWBIUIMBOBIINX (DAaKTOPIB PO3BUTKY BOAHOI €po3ii 3 MOAAIBIINM ypaxyBaHHIM
X IpH IIaHyBaHHI CIILCHKOTOCIIOAAPCHKOTO BUKOPUCTAHHS TEPUTOPIH.

Buknax ocHoBHoro martepiaiay. B.B. JlokydaeB OCHOBHMMH NpHUYMHAMH BHHUKHEHHS €po3ii
BBaKaB BHPYOYBaHHS JIICIB Ta PO30OPIOBAaHHS CTEMiB, OCKUIBKH 1LI€ 3HHUILYBAJO NMPUPOAHUI POCITHMHHUIH
3axuct IpyHTY [1]. B mopambiiomy, BpaxoByHO4YHM YMOBH, IO BHACTIJOK I[OTO CKIIAJKCS, i HA MiACTaBi
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Teopii MexaHi3My po3BHUTKY epo3ii [9], HacmiAKOBUMH NPUYMHAMH, LIO 3yMOBIIOOTH BHHHKHEHHS,
PO3BHUTOK Ta IHTCHCHUBHICTh BOJHOI €po3ii, MOKHA Ha3BaTH CITiBBIIHOIICHHS KiHETHYHOI eHeprii (KuBOi
CHJIM) BOJHOTO MOTOKY Ta 3[aTHICTh IPYHTY MPOTHCTOSTH PO3MUBAIIBHII il BOIH.

OOuzBi Ha3BaHi BUIE TOJOBHI MPUYMHM BHUHUKHEHHS, PO3BUTKY Ta iHTEHCHBHOCTI BOIHOI epo3ii
(eHepris BOAHOTO MOTOKY Ta 3AaTHICTh IPYHTY MPOTHCTOSTH PO3MHUBAJIbBHIN Mii BOIH), CBOEK YEProlo,
3a5eKarh BiJl HU3KU (PaKTOpiB, sIKi MOALIAIOTHCS Ha 30BHILIHI Ta BHYTpilHi (puc. 1).

Boana epo3ist rpyHTy

(BUHHMKHEHHS, PO3BUTOK, IHTCHCHUBHICTD)

\

30ammuicme rpynmy
RPOMUCMOAMU POIMUBATIbHIN OiF
600u (eposiuna cmiikicme
tpynmy)

Enepzia 600no20 nomoky

Bionoriuni
dakTopu:
— HasIBHICTh

POCIMHHOrO
Kiimatuuni TOKPHBY

Teosnorivni baxropu:
Gaxropu — KiJIBKICTB OIafiB; -
— yxun, — {HTEHCHBHICTS AHTpoOTIOreHHi dakTopu:

— EKCIO3HLis OTaiEB; — OpraHisaiis T.epHTopn;
— cnocib 00poOiTKy IPYHTY

CcXuiy; — Temmeparypa
= bopma HOBITps
cxuiy

EpoznoBaHicTb IpyHTY
Bopocriiika cCTpyKTYpa IDYHTY

Puc. 1. @akmopu sunukrents, po3gumxy ma iHmeHcusHOCmi 600HOT epo3il

V3aranpHIOI0YH TyMKH 0araTbox JOCTiTHUKIB epo3iiinux mporecis (B.I'. Kacarkun, M.K. lukya,
A.T. LlypkoB Ta iH.), 30BHIIIHIMH (h)aKTOpaMH BOAHOI e€po3il BU3HAUEHO TaKi: IeOJIOTivHI, KJIiMaTHYHi,
010JI0Ti4HI Ta aHTPOIIOTCHHI.

Teonociuni: Haxun NOBepxHi (KpyTH3HA CXHWIy), €KCIO3HWINS CXWIy 1 HOro MOBXKHHA IO JiHIl
HaWO1IBIIOro (MePIeHUKYIIIPHOTO 10 TOPU3OHTANEH) MaaiHHs. BOHN 3yMOBIIOIOTh HIBUAKICTD BOJH, SKa
CTIKa€ MO CXMITY, INIMOMHY MIapy TEKY40i BOJIY Ta BUTPATY BOAM IO CXUITY.

Ho xaimamuunux (akTopiB epo3ii HalexaTh KITBKICTh Ta IHTEHCHBHICTH JONIOBUX OMAJiB,
BEJIMYMHA Ta PO3IMOJiJI CHITOBOTO MOKPUBY Ha TOBEPXHI, XapakTep Horo TaHeHHs (iIHTEHCHBHICTB),
TeMIIepaTypa MmoBiTps Ta ii mepenaau, BOJIOTiCTb IPYHTY.

bionoziuni: KinbKICTh Ta SKICTh POCIMHHOIO IIOKPHUBY CXHJIiB.

Hdo rpymu anmponocennux (HakTopiB pO3BHUTKY BOAHOI €po3ii HAyKOBILI 3apaxOBYIOTHb Hepario-
HaJIbHY Ta HENpaBWIbHY, BIiTHOCHO pelbedy Ta BIACTUBOCTEH IPYHTIB, OpraHizalil TepUTOpii, i
HenpaBWIbHUNA 00po0iTOK TpyHTY. OTKE, YMOBHO II0 TPYINY MOXHA PO3JUIMTH Ha JBI HiATPYIH:
3eMJICBITOPSIKYBAJIbHI Ta arpOTEXHIYHI.

BayTpimHiME (pakTopaMu PO3BUTKY €pO3iHHHX IMPOIECIB € BIACTUBOCTI IPYHTY SIK Tijla epo3ii.
BiacTuBOCTI IpyHTY BHM3HAuYarOTh OCOOJIMBOCTI (DOPMYyBaHHS MOBEPXHEBOTO CTOKY (TOOTO CTBOPIOIOTH
YMOBH), a OT)KE, BEIMKOI MIpOI0 BHU3HAYAIOTh €POJYBaJbHY 3[aTHICTh BOJHOTO MOTOKY, IO, CBOEO
4eproro, 3yMOBIIIOE IHTEHCUBHICTh epo3iiiHuX mporiecis [9].
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B ymoBax copmMoBaHOro CTOKY iHTEHCHBHICTH HPOSABY €po3il 3HAUHOIO MIpOI0 3aJEXKHUTh BifJ
3IATHOCTI IPYHTY NPOTUCTOSTH PO3MHUBAHHIO, SIKa € PE3yJbTaTOM B3a€MO3B s3Ky (hakTopiB, mo ii
00yMOBJIIOIOTh, HacamIiiepe]] BiacTHBocTed IpyHTY (puc. 2). OTKe, 30aTHICTh IPYHTY HPOTHCTOSTH
PO3MHUBaNBHINA Nii BOAM € KOMIUICKCHOIO XapaKTEPHUCTUKOIO IPYHTY, TOOTO — HOro BIACTUBICTIO, SIKY
HA3UBAIOTh €PO3IHHOIO CTIHKICTIO.

BHUCOKA
EPO3IIMHA
CTIUKICTb
IPYHTY

| BOJOCTINIKA CTPYKTYPA
z ) Y

A

IpyHTOYTBOpIOBAJIEHA
nopoza

SIKICHUI
HOIJIMHAJIbHUI
KOMILJIEKC

BMICT
SIKICHOI
I'JIMHU

( HasBuicTb nerpury )

IMepepaxarounit
BMICT I'yMiHOBHUX
KHCIIOT

SIKICHUI
Ir'yMycC

lonokparuynuii rymyc )

Anresiiina
dpakuis

EPOJOBAHICTH
. Bosoroemuicts
IlInapyBaticts
BOJONPOHUKHICTD
/ \
IlinpHicTH Hagnictb

BOJOHETIPOHUKHUX IIapiB

Puc. 2. Ocnoeni énympiwini paxmopu ipyHmy, wjo niusaroms Ha 1020 eposiiHy cmitkicms

OOuzaBi rpynu (akTopiB € HEPO3PUBHO MOB S3aHUMHU Ta B3a€MO3AJICKHUMH OJUH BiJl OJHOTO,
MpPUYOMY BapTO PO3OUIMTH JBa BAEMOIIOB's13aHi MOHATTS. 1€ NPOTUEPO3iiHA CTIMKICTH TPyHTY, siKa
3aJIeKUTh BiJl CYKYTHOCTI 30BHIIIHIX Ta BHYTPILIHIX (aKTOPiB €po3ii, Ta epo3iliHa CTIHKICTh IPYHTY, SIKa €
PE3YIABTYIOUOI0 XapaKTEepPUCTUKOIO BHYTPIIIHIX (haKTOPiB IPYHTY.

VY3arajabpHIOIOYM OCOOJIMBOCTI BUHMKHEHHS Ta PO3BUTKY IPOLIECiB BOAHOI €po3ii, MOXKHa 3pOOHUTH
BHCHOBOK IIPO T€, 110 30BHIIIHI (J)aKTOPU y CYKYIHOCTI € MPUYMHOK BUHUKHEHHS €po3ii, a BHYTPILIHI —
MIPUYMHOIO 11 PO3BUTKY Ta IIPOrPECYBAHHS.

Jlast Toro mo0 BIUTMBAaTH Ha PO3BUTOK BOJHOCPO3IMHMX MPOIECiB (MPHU3YMHHUTH, CTadili3yBaTH
TOIIO) TOJIOBHY yBary, Ha Hally JyMKy, TpeGa 3BepHYTH Ha 1X BHYTpiumHi (IpyHTOBi) (akropH, siKi



130 leodesis, kapmoepadpisi i aepogpomo3sHimaHHs. Bur. 73. 2010

BU3HAUYAIOTh €PO3idHY CTIHKICTh IPYHTY, OCKUIBKH OUTBIIICTh 30BHIIIHIX (AKTOPIB JIIOJMHA HE MOXE
ICTOTHO 3MIHHTH 1 TOJIMIINTH.

Ha miacraBi mexanizmy mposiBy Ta nepediry BogHOI epo3ii BHYTpIllIHI BIJTMBOBI (hakTOpH epo3iiHOl
CTIMKOCTI I'PYHTY MO>KHA PO3JUINTH Ha TPU TPYIIH:

1) BIacTUBOCTI IPYHTY, LIO BIUTMBAIOTh HA PYHHYBaHHS IPYHTOBUX arperartis:

—  CTPYKTYPHICTb 1 BOJOCTIMKICTh IPDYHTOBUX arperaris;
— TpaHyJIOMETPUYHHUH CKIas,
—  BMICT Ta CKJIaJI TYMYCY;
— 3B’ SI3HICTS,
—  CKJIaJ MOTJIMHAIBHOTO KOMIUIEKCY;
2) BIACTUBOCTI IPYHTY, IO BIUIMBAIOTh HA TPAHCTIOPTAOEIBbHICTh IPYHTOBHX arperaris:
— PO3Mip OKpEeMHX YacTOK I'PYHTY Ta iX Bara,
—  IIUJIBHICTE,
— IIIBHICTB TBEPIOi (a3 IPyHTY;
3) BIACTHBOCTI IPYHTY, LIO BIUTMBAIOTH Ha iHMIIBTPALIiF0 BOIH B IPYHT (3a1100iratoTh pO3MUBY IPYHTY):
—  IIUIBHICTB,
— I[mapyBaTiCTh;
—  BOJIOTICTH HA IIOYATOK BUIIALIHHS OIAJIB;
—  BOJOT'OEMKICTB,
—  BIJCYTHICTh BOZOHETIPOHHKHHX LIApiB Y IPYHTOBOMY MPO(iii.

Jl1s IpakTUYHOTO BU3HAUEHHS 0€3M0CEPEIHBOr0 BIUIMBY KOXKHOTO 13 (DaKTOPIB Ha PO3BUTOK BOJHO
€pO3IMHUX MPOLECIB BUKOPUCTAEMO MAaTeMaTHUHE MOJCIIOBAHHS, 32 YMOB HEYITKOI BUXIIHOI iH(OpMarii
Ta HEYITKOT'O BiJIHOLICHHS — IEpeBark Ha MHOXKHHI ajbTepHaTuB [ 7,8].

Hexait Mu Maemo n-haktopiB (BaactuBocTeit) Aj....Ani MaemMo W(Wy W) — BEKTOp BiTHOCHHX Bar
IIUX O03HAK, JIO TOTO K BUKOHYETHCS PIBHICTb:

Zn:vvlzl.

i=1
[TomapHo MOPIBHIOIOYW O3HAKH 32 BaraMu, OTPUMAEMO BiJHOIIEHHS Bar muX (akTOpiB y BHIIISAIL
MaTpHIli N-TO MOPSIKY:

AlA A - A
NEEEA
W W, W,
W, W Wo
& W W, W,
NS
W W, W,

3a ymMOB HeWiTKOi BXimHOi iHQopmarlii BekTop Bar W € HeBifloMHM. 3HalTH HOTO MOXHA 3a
JOMIOMOTO0 MaTpHLl A Ta 3a pO3B’ A3KOM PiBHSHHS:
(4 —n*1) w=0, D
Jie N — pO3MIPHICTh MaTpHUIli A (€IUHE BIACHE YKMCIIO MATPHUIL); | — OJJMHUYHA MATpPHIIS.
3a HasBHOCTI YiTKOi iH(opMaliii Matpurs 4 Mana O BUTIISA MaTpHIli, HABEIEHOI BUIIE, aye 3a IHX
YMOB €JlIeMEeHTH MaTpulli A OyAyTh HE BiIHOLICHHSM Bar, a BiIHOLICHHSIM OLIHOK O3HAK €KCIepTiB. Tomy
BEKTOp Bar 3HaleMO 3 PiBHSIHHS 3arajibHIIIOT0 BUTIISAY:
(A4 —Lmax* 1) W=0, (2
1€ Lmax — MakcumalipHe BJIacHE YUCIO MATPHILI.
Ko 9yucno Ly A0CTaTHHO OM3bKE 10 N, TO HOPMATUBHUM BEKTOP € PO3B’ I3KOM PiBHSHHS.
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Meta Hamoro AOCHiIKEHHS — OLIHUTH BU3HA4YeHi (PaKTOPH PO3BUTKY BOIHOI epo3ii Ta BHOpaTu
cepe]l HUX HaWBILTUBOBIIIIL.
[lepmmM KpokoM po3B’si3aHHS 3a4adi € OLHKA CYKYHMHOCTI OCHOBHUX 30BHIIIHIX Ta BHYTPIIIHIX
¢baxropis (tadu. 1).
Tabauys 1
Ouninka 0cHOBHHMX (paKTOPIB PO3BUTKY BOJHOEPO3IIHUX MPOLECiB IPYHTY

o . YmoBHe no3HaueHHs | Orinka ¢akTtopis 3a 10-0anbpHO0
Hassu ¢axropis )
3/m dbakTopiB IIKAJIO0
1 YXui moBepxHi Al 10
2 JloBkHMHA cXUITy A2 7
3 Epo3iiinuii 6azuc tepuropii A3 8
4 [HTEHCUBHICTE OMMAAiB A4 9
5 Opranizanis TepuTopii A5 9
6 EponoBanicTs IpyHTY A6 7
7 Bwmict riman A7 10
8 Bwmict rymycy A8 10
9 Bwmict Ca+Mg A9 9
10 [opucricts A10 7

[TopiBHIOIOYH OILIIHKH OJIHA 3 OJTHOO, CKJIAJIM MATPHUIO BiHOIICHb!

A4 |4 4 A3 A A5 Mg A Ay Ay Ay
4|1 © 5 0L 10
7 4 9 9 7 9 7
0 A A S A A A A
10 8 9 9 10 10 9
4 8 8 8 8 4 4 8 8
4= = 1 = = = =2 = = =
5 7 9 9 7 5 5 9 7
Lo e e 209
100 7 8 7 10 10 7
L2 9 e 2 9 9 9
10 7 8 7 10 10 7
AR A A AR A A
10 8 9 9 10 10 9
4|1 5 11010 10 10
7 4 9 9 7 9 7
4|1 0 5 101010 10 10
7 4 9 9 7 9 7
P T TR B
100 7 8 7 10 10 7
P A A A SRR A A A
10 8 9 9 10 10 9

Po3B’ s3aBI1IM MaTPHIIIO 3a 10MOMOroro nporpamHoro komiiekcy MathCAD Proffesional 2000, 6yno
oburciieHo Barosi Koe(ilieHTH oriHeHnX (akTopis (Tadm. 2).
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Tabauys 2
Barosi koedinicHTH 0CHOBHMX (pPAKTOPIB PO3BUTKY BOJHOEPO3iHHUX NPOLECIB IPYHTY

5 /:[ Ha3Bu daxtopis YMOBI&I);?TO;;?;%HHH Barogi koeditientu
1 YXui1 noBepxHi Al 0,115
2 JIOBKUHA CXHITY A2 0,081
3 Epo3iiitanii 6a3uc Teputopii A3 0,093
4 IHTEeHCUBHICTE OMaziB A4 0,105
5 OpraHi3auis TepuTopii A5 0,105
6 EponoBanicTh IpyHTY A6 0,081
7 Bwmict rimvau A7 0,116
8 Bwmict rymycy A8 0,116
9 Bwmict Ca+Mg A9 0,105
10 Iopucticth Al10 0,082

SIk BUIHO 3 po3paxyHKiB (Tabi. 2), HaiOIIbLIKIT BIUIMB HA PO3BHTOK BOAHOCPO3iHUX IMPOLECIB i3
CYKYITHOCTI 30BHIIIHIX Ta BHYTPIIIHIX (aKTOpiB CIPaBISIOTh BHYTPillHI (hakTopH. 30Kpema, HarOimpImii
BIUIMB MalOTh BMICT IJIMHHU Ta BMICT T'YMYCY, SIKi BU3HA4alOTh Mil[HY CTPYKTYpy I'pyHTY. Cepen 30BHIIIHIX
(akTOpiB 3HAYHY POJIb Biirpae yxui MOBEpPXHi.

BucHoBku. BukoHanuwii aHami3 MmiATBEPIKYE TEOPETHYHI MEPEAyMOBM IOCTABICHOI 3amadi Ta
BH3HAYa€ Ti (HaKTOPH, sIKi 0OOB’ SI3KOBO MOTPIOHO BPaxoBYBAaTH, BUKOPUCTOBYIOUH TEPUTOPII 13 CIIBCHKO-
rOCHOAAPCHKOI0 METOIO.

Hapmani mnanyerbcsi AeranpHIlIE OLIHUTH BHYTPIWIHI (akTOpU IPYHTY 3 METOIO BpaxyBaHHS
KOMITJIEKCHOTO MTOKa3HUKA epO3iiHOT CTIHKOCTI IPYHTY Y MPOEKTaX BUKOPUCTAHHS TEPUTOPIH.
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