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TO THE QUESTION OF GENERAL NATURE
OF WIND AND WATER FLOWS FUNCTIONING

The article is devoted to the scientific aspects of erosion processes
optimization on the basis of taking into account the common nature of the
formation and functioning of water and wind flows in conditions of a certain
landscape. The methodology of calculations of permissible flow velocities is
considered, which corresponds to the task of protecting soils from erosion by
the determined legislative base of Ukraine. The current state of the small
Ukraine rivers are characterized by the prevalence of accumulation processes
over erosion processes. Taking into account the experimental and theoretical
conditionality of the dependencies between the types of erosion, we insist that
all of them in conditions of additional correction on the experimental
materials, allow to establish the optimal method for determining the size of the
separated and transported particles of the soil material, as well as the
parameters of the common nature of their movement.

Numerous investigations show that intensity of soil erosion processes
depends on many simultaneous factors. Until today, the practice of optimizing
soil protection activities is based on soil runoff prognosis but correctness of
such prognosis is definitely lower comparing to the indicators of possible
runoff. The general lack of erosion-accumulative process models for
permanent waterflows provoke an insufficient elaboration of equations to
calculate the deposits expenditures and expenditures, that are involved in the
formation of the channel. Most of them include only a qualitative changes of
deposits in time during a rivers siltation. Among the existing research methods
the erosion prediction occupies an important place of distribution, since it is
based on the physical nature of these phenomena and one of the most
appropriate to determine the dynamics of the process in nature. The physical
nature of the phenomena connected with water and wind soil erosion
(deflation) is largely similar, as evidenced versatility of methods determined to
obtain the critical water or wind flow velocities and small-particle motion in
flows.

It is determined, that on the basis of the statements presented in the
article, it is possible to obtain weight coefficients for the contribution of each
element of the catchment area to the formation of an integrated water-soil
river flow or the air flow. The universal dependence of soil losses on the
properties of the surface and the main agents of erosion (water or wind flows)
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have been explicated and explained.

It has been established that such parameters of the equations as: the
transport potential of the flow, its critical velocities, the potential runoff
directions or the main directions of the wind or water flows should be taken
into account during optimization and for the purposes of activities selection
for the catchment area to prevent siltation.

Keywords: erosion, transporting ability, flow, optimization.
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K BOIIPOCY U3YUEHUA OBIIEN IPUPOIbBI
OYHKIIMOHUPOBAHUA BETPOBBIX U BOAHbIX ITIOTOKOB

Cmamus noceésawjena HayuHolM ACNeKmam ONMUMUZAYUU IPO3UOHHBIX
npoyecco8 HA OCHOBe Yuemd COBMECMHOU Npupoosbl 00paA308aHUs U
DYHKYUOHUPOBAHUSL BOOHBIX U BEMPOBLIX NOMOKO8 8 YCI0BUAX ONPEOesIeHHO20
aanowagpma.  Paccmompena — memooono2us — pacyemos — OONyCMUMbIX
cKopocmell NOMOK08, KOMopas COOMBemMcmayem 3a0a4am OXpaHvl NoyY8 om
9pO3ulU ONpedeNeHHbIM 3aKOH00ameNbHOU 0a3ou YKpaunoi.

Knroueswie cnosa: s3posus, mpancnopmupyrowads cnocooHoCcms, NOMOK,
ONMUMUZAYUSL.
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J10 IMTAHHS BUBUEHHS 3ATAJIBHOI ITIPUPOIU
OYHKIIOHYBAHHA BITPOBUX TA BOAHUX ITOTOKIB

Cmamms npucesiuena HayKo8UM dACNeKmam Oonmumizayii epo3iuHux
npoyeci¢ Ha OCHOBI 8pPAXYBAHHA  CHINbHOI NPUpPOOU  YMBOPEHHS U
@DYHKYIOHY8aHHA BOOHUX mMA GIMPOBUX NOMOKIE 6 YMOBAX NEBHO20
aanowagpmy.  Poszensnymo — memooonocito  po3paxyHKie  0ONyCmMuMux
weuoKocmeil NOMOKIB, w0 8i0N0BI0A€E 3A80AHHIAM OXOPOHU IPYHMIB 610 epo3ii

ISSN 2225-8701. Bulletin of Kharkiv National Agrarian University. 2017. Ne 2




134 Timuenko /. O., Konaoa B. I1., Kyuenxo M. B.

BUSHAYEHUM 3AKOHO0A840t0 bazorw Yxpainu.
Knrwuoei cnoea: eposis, mpauncnopmywua 30amHiCmb,  NOMOK,
onmumizayis.

IlocranoBka mnpobGaemu. YucenbHi JIOCHIKEHHS CBII4aTh, M0 Mpobiema
3aXUCTy TPYHTIB BiJ] €po3ii, a MaJIUX PIYOK — Bija 3a0pyJAHEHHS HOCHUTH KOMILJICKCHUMN
xapaktep (CBernmmunbiid, Yepnsiid, IlIBe6c, 2004; 3acmaBckuii, 1987). OO ’exTuBHI
TPYAHOIIl BU3HAYEHHSI YMOB IPOSIBY BOJHOI Ta BITPOBOI €po3ii MOB’sI3aHi 31 CKJIaTHOIO
CTOXaCTHYHOIO TIpupoaoro mux mporeciB (Kymenko, 2012). [Iparuenns 10 To4HOro ix
OPOTrHO3Yy NOTPeOy€e BpaxyBaHHs BEIHMKOI KUIBKOCTI YHHHHUKIB Y MOJEIISX, Y pe3yJIbTaTi
YOoro BOHM BTPAYalOTh YHIBEPCAIBHICTh. 3 OISy HA 1€ MOXKHA KOHCTaTyBaTH
BOXJIMBICTh BHUBUEHHS IMMUTaHHS 3aXHUCTy 3€MeEJb B €po3li, a MajuX pPIidYoK — BiJ
3aMyJIeHHs Ta 3a0pyAHEeHHs. ICHyro4a Ha ChbOTOJHI KUIbKICTb MAaTeMaTUYHUX MOJesen
IPOTHO3Y Ta OLIIHKH €pO31HHO-aKyMYJISITHBHUX MPOLIECIB HA CXMJIAX 1 B PIYMILAX YKA3Y€E
Ha OO ’€KTHBHY HEOOXIHICTh y pO3pOOJCHHI YHIBEPCATbHOI HAyKOBOI OCHOBH
ABTOMATHU30BAHOI ONTHUMI3AIlll IPYHTO3aXHCHHUX Ta BOJIOOXOPOHHUX 3axo/iB (Haykosi Ta
npukiaaai ocHoBu, 2010). Kpim 1mporo, ciif y3siTM O yBaru 3arajibHi HEAOIIKU
MOJIeNIE  €pO31MHO-aKyMYJIITUBHUX IPOLIECIB MOCTIMHUX BOJOTOKIB, a came:
HEJIOCTATHIO PO3POOJICHICTh PIBHSAHB PO3PAXYHKY JIONyCTHMHX  BUTpAT HAHOCIB 1
BUTPAT, AKI 6epyTL y4acTs y (bopMyBaHHl pycna Ta PIBHSIHB, 110 BPaXxOBYIOTh SIKICHI
3MiHHU BIAKJIAJIB Yy 4aci B pe3ybTari 3amysieHHs piuni (Kapaymes, 1960).

Merta podorun. CraTTsi npUCBSYEHA HAYKOBUM AaclEKTaM  MOJECIIOBAHHS
€pO31MHUX MPOIIECIB HA OCHOBI BpaxXyBaHHS MPUPOJIU YTBOPEHHS Ta (DYHKITIOHYBaHHS
€pOAYIOUHX MOTOKIB BITPY Ta BOJM.

Marepianu Ta Metoau aociaimkenb. Cepen iCHYIOUMX METOIIB JOCIHITHKCHb
epO3IMHUX TPOIECIB TPYHTIB OyJ0 0OpaHO METOA MOJETIOBAaHHS TMPOTHO3Y iX
MOIIMPEHHSI, 1110 06a3yeThecsl Ha (HI3MUHIA TMPUPOJII [IUX SBHUII 1 IO JI03BOJISIE BUSHAUYNTH
JUHAMIKY PO3BHUTKY IMPOLIECY JI0 iX IHTEHCU]IKaLil B HaTypl. BukopucTaHo aHaliTH4HI,
JIOT1YHI Ta MOPIBHUTBHI METOIU aHaji3y 3 METOI BHU3HAYCHHS YHIBEPCAJIbHUX YMOB 1
IPUHIIMITIB MOJICJIFOBAHHS TIPOSIBIB BOJHOI €po3ii MOTOKIB Ha OCHOBI iX (Di3UYHO1
OpUPOIM, a TaKOX 3alporoHOBaHO cdepy UIA iX MOMKJIMBOTO BHUKOPHCTAHHS.
Teopernuna i1 MeTOAONOriYHA OCHOBA JOCITIMHKEHb CKIANAETHCS 3 HAYKOBUX Mpallb
YUEHUX €pO31€3HABIIB 3 YChOro CBiTy. [HpOpMalliiiHa emMmipudHa Ta HOpMaTHBHA 0a3u
JOCTIKEHb OyJM TMpelCTaBieHl HOPMATUBHUMHM JOKYMEHTaMH, IO PEryJoTh
IUTAHHS OXOPOHU TPYHTIB BiJ €po3ii B YKpaiHi, a BCI 3asABJIE€HI aBTOPaMHU MOJOXKEHHS
CXBAJICHO Ta 3aKPIIJICHO y BIANOBIAHUX MATEHTAX.

PesyabTaTn Ta ix o0roBopeHHsi. Di3uyHa TpUpOAA SBUI, OB S3aHUX 3
BOJIHOIO €pO3i€l0 TPYHTIB Ta ACQIIAIIEI0 3HAYHOIO MIPOIO € aHAJOTIYHOIO, MO IO
CBIAYUTh  YHIBEPCAIbHICTb  METOJIB  BU3HAUYEHHS  KPUTHUYHUX  IIBUJIKOCTEH
PO3MHUBAIOYOr0 BOJHOIO MOTOKY Ta MacOBOI'O PyXY YacTOK IMOBITPSHOIO MOTOKY JJIst
rpynty (Ky3uernos, ['nazynos, ['puropses, 1986).

3BiCH BUILIMBAE TIOJIOKEHHS 11010 00JIACT1 CIA0KUX AisIHb (MaIUX MIBUIKOCTEH)
BOJIHEBUX Ta TOBITPSIHUX MOTOKIB MPO 3aJE€KHICTh IHTEHCUBHOCTI BTpAT IPYHTY (q) BiA
MIBUJIKOCTI TTOTOKY (V), 110 MO>Ke OyTH BITOOpa)KE€HO B PIBHSHHI:

q:kvn , (1)
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7ie: n — MOKa3HUK 3HAYCHHsI CTYIIEHs, BU3HAUYEHUH 32 eKCTIEpUMEHTAIbHUMHU TAHUMH,
OTPMMaHUMH B JOCHIAX 3 TIAPABIIYHUM €pO3IMHUM JIOTKOM Ta aepOJIMHAMIYHOIO
YCTaHOBKOIO; k — eMImipUyHUi Koe(DillieHT, 10 3aJeKUTh BijJ 30BHIIIHIX (PaKTOpIB
HACUUYCHHsI TIOTOKY 1 pO3paxoByeThes ekcriepuMenTanbHo (Kynenko, 2012).

VY cepennboMy 3HaueHHS 7 = 1,5, 1 B I[bOMYy BWIIQJKy PIBHSHHS MPHOIM3HOTO
PO3paxyHKY IHTEHCUBHOCTI BTpaT IPYHTY B J1ala3oH] IBUIAKOCTEN BI HYJIA 10 Vi, Mae€
HACTYTTHUHN BUTIIS

1,5
4=a(—) @)
va.
1€ ¢, ¢; — IHTEHCUBHOCTI BTpAT TPYHTY BIAMOBIAHO JO LIBUAKOCTI MOTOKY V Ta HOro
KPUTUYHOI INBUIKOCTI V,y,, IO CIIPUYUHSE Oe3MIEPEPBHUI BIIIPUB YACTUHOK IPYHTY.

JI71s BOIHOTO MOTOKY BOHA JOPIBHIOE PO3MUBHIN HIBUAKOCTI V,, UL BITPOBOTO —
IIBUJIKOCTI ITOYATKy MacOBOTO PYXY YaCTOK, V,,.

VY pasi 3aMiHM B NONEPEIHBOMY PIBHSHHI 3QJIEXKHOI 3MIHHOI ¢ Ha TPAaHUYHO
JIOMTyCTUMY IHTEHCHBHICTH BTPAT TPYHTY N,,, 1 Tpanc(opmyBaBIIM HOTO BiJIHOCHO
MIBUJIKOCTI (V), OTPUMAHO 3arajibHy 3a CTPYKTYpPOIO QOpMyily JUii pO3paxyHKy
NPUIYCTUMUX JJIsl IPYHTY IIBUAKOCTEH TOTOKIB:

v, N

on. __ don.

v, || ®)

k.
1€ Ny,, — JOIYCTUMa BEJIMYUHA BTPAT IPYHTY, 1110 HE MEPEBUIIYE TEMIIIB IPUPOJHBOTO
IPYHTOYTBOPEHHS B PIK;  — 3arajbHa TPUBAIICTb Jii MOTOKIB Ha PiK.

JI1s mpaKTUYHOI peasi3awii BCTAHOBJIEHOI 3a1€KHOCTI HEOOXIHO BUSHAYUTH V,,
Noons 41, t. Benmuuna V,,, ika TOpIBHIOE v, 400 V,,, PO3PAX0OBYEThCA 3a QOPMYNIAMH, 1€
OCHOBHUMHM apryMEHTaMH BHCTYNAalOTh Takl (I3WYHI BIACTUBOCTI IPYHTIB, SIK
HAMpPUKIAA, IUIBHICTH TBEpAOi (a3u, MOPHCTICTh arperari, po3Mip CTPYKTYPHHUX
OKpeMOCTeH 1 BOJOCTIMKHX arperaris, a Takox 3ueruieHHs Mk HumH (Kytenko, 2012).

IcHytoul ¢opMyny HpPOTHO3YyBaHHS 3MHUBY IPYHTY Ta BUTpPaT HAaHOCIB MOXHA
CTPYKTYpyBaTH NeBHUM unHOM. lIpencraBneHa Huwxue Qopmyrna BUPaKae CTYNEHEBY
3aJIEKHICTh 3MUBY B1J] YXWIy Ta BUTPAT BOU:

q=A40"J", (3)

le: g — BUTPATH HAHOCIB, KI/c; A, a, f — xoediientn; O — BUTPATH BOIH, M /C;
J — yxuL

AHAJIOTIYHIM YWHOM YPaxOBYIOTh JOBXHHY CXWJIY, HIOPCTKICTh IOBEpPXHI,
napameTpu IpyHTY 1 POCIMHHOCTI.

Hacrtynni Tunu hopmys HajexaTb 10 pO3paxyHKy MPUPOCTY BUTPAT HAHOCIB 1 iX
MOYHA y3arajJlbHUTH 3a JOIOMOTOO PIBHSHHS:

Ag=k(s, =5, (6)
ne: g —cepemHidi TpUPICT BUTpPAT HAHOCIB HA  JUIAHIN  IOTOKY, KI/C;
k — koedili€eHT; ¢, — TPAHCIOPTYIOYa CIPOMOXKHICTH MOTOKY, CEpeAHs ISl TUISTHKA
HOTOKY, KI/C ; ¢ — BUTPAT HAHOCIB, 110 MOTPAIUIIOTh Yepe3 BEPXHIA CTBOP AUISTHKH
MOTOKY, KI/C.

®dopmyna (6) € 6UIBIT OOIPYHTOBAHOO W aJCKBATHOKO MPOIIECY €PO3ii, OCKIIBKU

ISSN 2225-8701. Bulletin of Kharkiv National Agrarian University. 2017. Ne 2

0,67




136 Timuenko /. O., Konaoa B. I1., Kyuenxo M. B.

JI03BOJISIE BPaXOBYBAaTH OJIHOYACHO BJIACTMBOCTI 3€MHOI MOBEpPXHI ¥ BOAHOTrO, abo
HOBITPSHOTO TOTOKIB. MoJyib 3MUBY € JiHIHHOIWO (YHKII€IO Bl PI3HULI MK
TPaHCIIOPTYIOUOI0 CHPOMOXKHICTIO TMOTOKY Ta (akTUYHUMH BUTpaTaMd YacCTUHOK
IPYHTY, IO B HBOIO HAAXOIATh. SIKIIO 1L PI3HUILS J0JaTHA, TO B1AOYBA€ETHCS
NEPEHECEHHsI YaCTUHOK, SIKIO BiJI’€MHA — iX BiIKJIagaHHs. SIKIIO pi3HUIS JAOPIBHIOE
HYJI0, TO YaCTUHKU IPYHTY IH€pECyBalOTbCA TpPaH3UTOM. JIOBEAEHMM HEIOIIKOM
bopmyn MPOTHO3Y MIBUJKOCTEH BOJHHMX IOTOKIB Ta 3MUBY IPYHTIB € T€, II0 BOHH
MaloTh OJHOMIPHMM XapakTep 1 He BPaXOBYIOTb  IPOCTOPOBY JTdepeHIiaiio
noBepxHeBoro crtoky (MakkaseeB, 1971). Ane 3 iHmoro 0oky, Taki GopMyJid MOXHa
BUKOPHUCTOBYBATH Il OTHOPILAHUX IMPOCTUX CXMJIIB 3 MOCTIMHUMH YXHUIIAMH.

Epo3ist Ha KOHKpETHIN IUISHIN 3€MHOI MOBEPXHI 3aJICKUTh BiJl CIIBBITHOIICHD
TPAHCHOPTYIOUOi CIPOMOKHOCTI TMOTOKY 1 (PaKTMUHUX BHUTpPAT HAHOCIB, & TaKOX —
KPUTUYHOI (PO3MUBHOT) Ta (PAKTUYIHOT HIBUIKOCTEH MOTOKY.

Takum uyMHOM, TpUNMaOYM Yy TEPIIOMY HAONMKEHHI JIHIAHUN XapakTep
HAaCHYEHHs BOAHOTO MOTOKY 32 JIOBKUHOIO MOTO Tedii, OZIEPKHMO piBusiHHSA (7, 8):

Ar,_ U.

1,i= i- lz z ZAF'—IJ s (7)

i-1
0 Axwo Ri;>2Ar ; ma Vi<V iy,
=l
- ll/Ax Akwo R ;> ZAV a0 Vi 2 Vpic ma Ax > AZH,[
U, - . ®)
i1
1 Hxwo R > ZIA’”_H,_/ Vici >V picy ma Ax <AL,
=

i-1
1 Hxwo Ry < 2Ar

j=1
ne Ariy; 5 Ar;;; — IPUPOCTH BUTPAT HAHOCIB MIXK CTBOpaMH: i-/Ta i; j-/ Ta j NMOTOKY;
Ri.;; — TpaHCHIOpPTyIO4a CIOPOMOXKHICTh IIOTOKY MDK BIJIMIOBIIHUMHU CTBOPAMU;
i— 1

Z Ar,_,; — BHTpaTd HAHOCIB Ha TII0YaTKy JUISHKH, [0 PO3IJIIAETHCS;

U..;;— KOeQILIEHT, SIKUI 3aJIe)KUTh Bl ONIOPY 3€MHOI NOBEPXHI €po3ii; Ax — BIACTaHb BIJ
NOYaTKy NUISTHKYU Al ; ;, 0 pO3TIISIAETHCS IO CTBOPY, JI€ MOTIK MOBHICTIO HACUYIYETHCS
110 TPAHCIOPTYIOUOi CIIPOMOYKHOCTIL R;.; ;5 Vi, Vpi-1,; — BIITIOBIIHO CEPEIHS IIPOTHO3HA Ta
KPUTUYHA MIBUAKICTH (PO3MUBHA), SIKa BUKJIMKAE MMPUCKOPEHY €pPO3iIO.

Bennuuna Ax npsiMo npomnopiiitHa CTIMKOCTI IPYHTY 10 pO3MUBY, SIKY KUIbKICHO
MOYXHA BU3HAUUTH KPUTUYHOIO HIBHUJIKICTIO, 1110 BUKJIMKA€E IPUCKOPEHY €pO31IO0.

PiBusinast (7) BpaxoBye€ CHCTEMHY CYTHICTh TMIpollecy epo3ii W J03BOJIsIE
aJICKBaTHO MOJICIIIOBATH MOTO 3aKOHOMIPHOCTI.

[i1b0BY (I)yHKuiIo rpyHTo:;aXI/ICHo'l’ onrTumizauii arponaHz(macpTiB MOKHA
MPEJICTABUTH SIK MIHIMYM BTPAT IPYHTY BiJ1 CyMapHOT0 3MUBY Ta Ae(sLii 3 yciel ol
3eMeJb JOCIIIHOT TepUTOPIi:

i— 1 s—1
D0 VT ERES YU 30 N LIS o RC
z=1

k=1 i=1 j=1 p=1s=1
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ne k, p — HOMEpU JUITHOK, OOMEXEHUX CYCITHIMA BEKTOPHMMHM JIHISIMH BOJIHOTO Ta
HOBITPSHOTO MOTOKIB; 4, ¢ — BIAMOBIAHI KUTBKOCTI TAKUX AUISTHOK B MEXKax TEPUTOPII,
10 TOCIIPKYETHCS; | — HOMEP MOMEPEYHOro Nepepizy BOJHOTO MOTOKY, SIKUNA 301Ta€ThCs
3 BIAPI3KOM TOPU3OHTAJI M1IXK JIIHISIMHA CTOKY; M — 1X KUIBKICTh; § — HOMEp MOTNIePEYHOTO
nepepizy NOBITPSHOTO MOTOKY; W — IX KUJTBKICTb.

e Ta d — IHJEKCH, SKHUMH TO3HAYEHO BIJIMOBIAHO €po3iiHuil Ta aedasuiiHuit
MIOTOKH.

CeHC MOXJIMBOI ONTUMI3alli MOTOKIB Yy IIbOMY BHIAJKy IOJISITA€ B TaKOMY
po3noaLT CiHBCBKOFOCHO}:[apCBKI/IX yriﬂb TOJIIB, anOTeXHquI/IX Ta 1HIIAX
HpOTHGpOSlI/IHI/IX 3aXOJIIB Yy HpOCTOpl KW 320€3MeYnTh MiHIMAJIbHI BTpaTh IPyHTY. Sk
0auuMo 3 1UIHOBOI (YHKINT B PIBHAHHI (9) Taka IMOCTAaHOBKA 3a/ladyi BPaXOBYE
CUCTEMHHUH XapakTep B3a€MO/Id B €pO3IMHO-aKyMyJIATUBHUX Ta JeQuIsiiHUX
npouecax. Ha mpakTuill Taky ONTUMI3alil0 3AIMCHUTH AYyXKE BaXKKO, OCKLIBKA MIXK
eJIEeMEHTaMU €PO31MHUX T€OCUCTEM ICHYIOTh 1HBapiaHTHI CIIBBITHOIICHHS, SIKl TIPArHYTh
3a0e3MeYnTH iX piIBHOBArY.

Crpobyemo HpoaHaJIByBaTH NUIIXW  ONTHMI3aIlii (byHKuloHyBaHHﬂ BOJTHOTO
MOTOKY Ha MPHKJIAJI PIYKU MUITXOM BpaxyBaHHs B3a€EMOJIIT TPHOX plBHlB JTHA PIYMIIa,
BOJIHOTO TIOTOKY Ta 3aIllaBH. 3YNMUHUMOCS Ha OCHOBHUX IIUIHOBUX (DYHKITISIX
onTUMiZaIlii cTaHy Maiaux pidok. CTprKHEM CTaloro (yHKIIOHYBaHHS PIYKA €
BPIBHOBXEHUI TMO3A0BXKHIM Npodiib AONMHU, KUK 3a0e3nedye 30agaHCOBAHUMA
tpancnopT HaHociB (Kymenko, 2012). SIkOu TpaHCHOpTyOo4Ya CIIPOMOKHICTh PIUKH i
BUTpATH HAHOCIB HE 3MIHIOBAIHUCS O YHU3 3a TEUi€I0, TO YXWJI pIiuuIla TakoX OyB Ou
MOCTIAHUM.

3MIHH TIHOTO YXWJIy BHU3HAUYAIOTHCS CITIBBITHOMICHHIM PUPOCTY HAHOCIB 1
HOPUPOCTY TPAHCHOPTYIOUOT CHpOMO}KHOCTl MOTOKY 32 PAaxXyHOK BIAMOBIAHUX UISTHOK
BO/0300py. SIKIIO TpUpiCT HAHOCIB OUIbllle, HDK TNPUPICT TPAHCIOPTYIOUOL
CIIPOMOXKHOCTI TIOTOKY, BIAOYBA€ThCS iX aKyMyJIsIlisi, sika Bele JI0 IMO3UTUBHOTO
NPUPOCTY yXWIy. Y BHIIAAKYy 3BOPOTHOTO CIHIBBIAHOIICHHS IMX TTOKAa3HUKIB
BIZIOYBAETHCS €pOo3isi M MPUPICT YXWIY CTa€ BiI'EMHUM. 3BIJICH OAECPKUMO (POPMYIH
(10-12):

AJ; = K(Ar; —AR,), (10)
=0+ A (11)
Hp:iALvJva (12)

v=1

ne AJ; — npupicT MO310BKHBOTO yXuiy B pluMini Ha AUAHIL ; Ar; — TpUpPICT BUTpAT
HAHOCIB 13 BOJ10300py Ha JUISHLII { pl‘IKI/I (BU3HAYAETHCA (bopMyHO}o (7)); AR;— npupict
TPaHCHIOPTYHOUOi CHpOMO)KHOCTl piukn  Ha i gusHID; 0 K- Koe(bluleHT
IPONOPUIMHOCTI; J; — MO310BKHIN YXWII JOJIMHU PIYKU HA JUISHLI j; Jy — YXWII JUISHKYA
JOJIHHM, KN 6yJ10 MIPUKAHATO 33 TIOYATKOBUM; AL, — NOBXWHA V-1 JUISHKUA JOJIWHU;
H, — BUCOTa p-TrO CTBOPY BPIBHOBAKEHOI JOJIMHH BITHOCHO TMpJIa PIUKH.

3aBraHHsI 111010 BU3HAYCHHS IIUISXY OMTHUMI3aIlll yMOB CTAJIOTO (PYHKIIIOHYBaHHS
MaJMX PIYOK Ha OCHOBI MpeACTaBlieHOi BHUIlE 1H(OpMAIlT BHUPIIIYETHCS MIITXOM
BU3HAUEHHS JIIHIA CTOKY B MeXaX MIKpOBOJO300pIB Ta iX CKJIAJOBUX JUISI LIbOTO
TaHamagry.

ISSN 2225-8701. Bulletin of Kharkiv National Agrarian University. 2017. Ne 2



138 Timuenko /. O., Konaoa B. I1., Kyuenxo M. B.

BucHoBku.  PesynbraToM — BHpIlIEHHS ~ 3aBIaHHS ~ IIOAO  ONTHUMI3ALi
(YHKIIIOHYBaHHS MOTOKIB € OJICP>KAHHS BaroBUX KOE(]ILIEHTIB KOXKHOIO 3 €JIEMEHTIB Y
¢bopMyBaHHSI 1HTEIPOBAHUX BOJHO-TPYHTOBOTO 200 TPYHTOBO-TIOBITPSHOTO TOTOKIB.
3MiHIOIOYH 111 KOe(IIIEHTH, MOB’S3aHI Yepe3 MaTeMaTU4yH1 PIBHSHHS 3 MapaMeTpamu
IPYHTOBO-POCIMHHOTO MOKPHBY, MOXHA OTHOYACHO TpOEKTYBATH ONITUMAJIbHI 3aX0H
IUISL 3aXUCTY rpyHTlB Bifl epo3ii. OOrpyHTOBaHO 1 PO3’SICHEHO yH1BepcaJILHy 3aJIeKHICTh
BTpAT IPYHTIB BiJ] BIACTHBOCTEH 3€MHOI MOBEPXHI Ta OCHOBHUX areHTIB epo311 Y BUIJISIII
BOJIHOTO a00 MOBITPsSHOrO MOTOKIB. [loka3aHo, 110 came Taki mapaMeTpu piBHSHbB, 5K
TPaHCIIOPTYIoYa CIPOMOXHICTh TIOTOKY Ta HWOTO0 KPUTUYHA IIBHIKICTH MAalOTh,
BpaxOBYBATUCS B ONTUMI3AIli MiAOOPY arpOTEXHIYHUX 3aXOJiB Ha BOJ0300pi Ta Ui
30€peXEHHS UM CTBOPEHHSI YMOB, 1110 3ar100iratoTh 3aMyJICHHIO PIYOK.

[Ticns moegHaHHsS BIAMOBIMHOI TEXHOJOTIT Ta MpeACTaBlIeHOT 1H(opMaIli Tpo
CHUIbHY MPUPOAY €pO31MHUX-aKyMYJIATUBHUX IPOLECIB CTA€ MOMKJIMBUM pO3pOOKa i
y3rOPKEHE PO3B’S3aHHS 3aB/IaHb ONTUMAJIBHOTO 3aXUCTY IPYHTIB BiJl €po3ii, a piuoK Ta
BOJIOMM — BiJl 3aMYJICHHS.
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