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Tkauyk M. M., A.T.H., npodecop, Tkauyk P. M., K.T.H. (HauioHanbHun
YHiBEPCUTET BOOHOMO rocnoAapcTBa Ta NPMpPOAOKOPUCTYBaHHS, M. PiBHe)

YOK 626.862.3

Cnocis 3AXUCTY rAPOMENIIOPATUBHUX TEPUTOPIN BIL
3ATOMJMEHHA | NIATOMJIEHHA 3 BUKOPUCTAHHAM
APEHAXXHO-EKPAHHO-MOAYJIbHUX CUCTEM

HaBepeHui cnoci6 perynioBaHHA piBHIB 'PYHTOBUX BOA 3a

AOMNOMOrol0 APEHAXHO-EKPAaHHO-MOAYJIbHUX CUCTEM, BUKOPUCTAHHA
SIKMX 003BOJIIE 06MeXKyBaTU 3aTONJIEHHA | NigToNNIeHHA rigpomeniopa-
TUBHUX TEPUTOPIN.

Knrwouosi cnoBa: cnocib 3axucTy, 3aTonJIeHHs, NiATONJIEHHS,
rinpoMeniopaTMBHiI TepuTOPii, APeHa)XKHO-EKPaHHO-MOAYJbHI

CUCTEMM, PiBHI FPYHTOBUX BOA,.

MNigTonneHHs | 3aTONJIEHHA MENioOPaTUBHUX TEPUTOPIN € MPUYNHOKD
nigiomy piBHS rpyHToBuX Bopg (PIB) BHAcnigoK MigBULLEHHSA TOPU3OHTY
BOOM NpUW BRaWTyBaHHI BOAOWM, HAaIMBHUX CTaBKiB, Ha piukax (npu 6yai-
BHUUTBI rigpoTeXHiYHUX Cnopya), HAaCUYEeHHS IpYHTIB Npu ¢inbTpauii Bo-
AV Yyepe3 OHO | YKOCK KaHanie, BTpaT BOAM 3 BOAONPOBIAHMX | KaHanisa-
LinHNX MepeX, 3aMyJieHHa pycen pivyok Towo. CTyniHb NiATONMEHHS 3a-
NEeXWUTb Bifg, NOTYXHOCTI i ¢inbTpauinHNX BNACTUBOCTEMN FPYHTIB, NPOTU-
diNnbTpaUiHKX ynawTyBaHb, reonorivyHol 6ygosm obnacti inbTpadii, no-
NOXXEeHHSA BOAOTPUBKOIO LWIApPY, 3B'A3KY PPYHTOBUX BOA, 3 MiXKNJaCTOBUMMU
HanipHUMKM BOAAMMU Ta iHWKNX PpaKTOPIB.

Cinbcbkorocnogapcbki (c.-r.) 3eMni BBakalTbCsA MiATOMNIEHUMMU,
aKkwo nignom PIB Buwe HopMu ocyweHHs TpuBae binbwe 10 gi6 — ans
3epHOBUX i NponawHux KynbTyp i 15 gi6 gna Tpas. MigTonneHHa HeraTm-
BHO BMNJIMBAE HA YPOXKAMHICTb KynbTyp, Npu uboMy, akwo PIB BcTaHoB-
NIOETLCA Ha MMbuHi 0,3 M Big NOBEPXHi 3eMi, TO BPOXaln NOBHICTHO M-
He. [Ins ycyHeHHs nigTonneHHsa (c.-r.) yrigb Ha Mexi TepuTopin (y rymia-
Hi/ 30Hi) BNALITOBYIOTLCA OCYLIYBasbHi CUCTEMU 3 MexaHiYHUM Bogonia-
noMoM, abo CaMOMAIMBHI, SIKWO [03BONSE pesibed MICLEBOCTI, @ TAaKOX
LUMPOKO 3aCTOCOBYETbLCS APEHAX FOPMU3OHTANIbHOrO Ta BEPTUKANIbHOIO
Tunis [1].

LLlo cTocyeTbCcs 3aTONMIEHHA MENiopaTUBHUX TEPUTOPIN LWAPOM BO-
AW, TO Lie CnocTepiraeTbCs B Mepiog MOBeHi, NaBoAKiB, abo BHacnigok
BNaLITYBaHHSA BOAONIAMIPHUX CNOPYA B pycnax pivok (KaHanie), a Takox
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Npy 3aTPMMaHHI MiCLEBOro CTOKY B MOHWMXEHHSAX penbediB. KpiM Toro,
cepen NPUYUH 3aTOMJIEHHS | NIQTONNEHHS TiAPOMeNiopaTUBHUX CUCTEM
MOXXHa BUAINUTY TaKi: BeIMKA KiNbKicTb onagie, cnabka npupoaHa ape-
HOBAHICTb FPYHTIB, NIQHATTS PiBHIB BOAN B BogoMMax i dinbTpauia 3 Bo-
aonM (BigKpUTUX KaHanis), HaKoNMYeHHA AouoBoi (Tanol) Boan, 3MeH-
LWEHHS YXUNiB NOBEpPXHi, 3aCTIMHICTb NOBEPXHEBOI BOAM HA TEpUTOPINX,
HanipHe XXWBJIEHHS FPYHTOBMMW BOAAMMU TOLLO.

lNpobneMa 3aTonneHHs i NIATONNEHHA MEeNioOpaTUBHUX TEPUTOPIN
Ha JaHWMM Yac € 0coBNNBO aKTyaNlbHOM, OCKiNIbKM LLOPOKY MOBEHI Ta NiTHI
NaBoAKM NPU3BOAATL A0 3HAYHMX HeratuBHux (c.-r.) Ta ekonoro-
€KOHOMIYHUMX HaCMigKiB, HANMOLWMPEHIWNMN 3 AKUX €: 3MEHLLEHHS BPO-
XalB, NOripWeHHA eKONOriYHMX YMOB, NOTIPLEHHS SKOCTI NPUPOOHUX pe-
CYpCiB Ta YMOB iX BUKOPUCTAHHS, NOTipWEHHS YMOB BEAEHHSA C.-T. pobiT
Ha UMx Teputopiax. Hagxop)KeHHs HaaNUWKOBMX BOA 3 BOKy npunernunx
A0 rigpoMeniopaTMBHNX TEPUTOPIN € BAaroMor NPUYMHOK HAANLWIKOBOIO
3BOJIOXKEHHS, BOHA MIACUIIOE Ait0 iHWKNX PaKTOpPiB, TOMY OropoaXKyBasib-
Ha Mepexa € HeobXigHOK YAaCTUHOK BiNbLIOCTI OCYLWYBANIbHUX CUCTEM.

Kpim Toro, B 6aratbox BuMMnagkax, iCHye npobnema niaTONAEHHS i
3aTOMN/IEHHS IPYHTOBMMM (NOBEPXHEBUMU) BOAAMM NPUSIEFINX TEPUTOPIN
3 BOKYy rigpomMeniopaTMBHMX CMUCTEM, LLIO YACTO NPU3BOANTbL A0 KOHOMIK-
THUX CUTYALIN MiX CyCigHIMX rocnogapcTBaMu.

LLlo cTocyeTbCcs 3axXUCTy NONbAEPHUX CUCTEM Bif 3aTOMIEHHS | Nig-
TONMEeHHS 3 BOKY pivyoK, 03ep, CTaBKiB, BOOOCXOBULL, BEIMKMX KaHaniB, TO
3 L€ METOK 4YacToO BUKOPUCTOBYHTbLCA AaMbu i BiAKPUTI KaHanwu, Wwo

B/1ALLUTOBYIOTLCS B3A0BX Bogonm (puc. 1).
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Puc. 1. Cxema peryntoBaHHs NPUTOKY I'(PYHTOBOT BOAW 3 BiQKPUTUX BOAOWM Ha

NosibAEPHIN cUCTEMi 3a JONOMOMOK 3aXUCHUX AaM0b i BIGKpUTUX KaHaniB

LLlo cTocyeTbCs 3aXMCTy OCYLIYBaHMUX TEPUTOPIN Big NOBEPXHEBUX i
I'PYHTOBMX BOA, LLO NPUTIKAKTb 3 BULLEPO3TAWOBaHMX Bopo360piB, BU-
KOPUCTOBYIOTbLCA HaripHO-N0BUAbHI KaHanu (puc. 2). MNpu3HayeHHA Hari-
PHUX KaHaniB NepexonjoBaTN NepeBaXHO NOBEPXHEBI BOAM, TIOBUbHUNX
— rpyHTOBi Bogn. ®opMa nonepeyHoro nepeTuHy HaripHoro-a0BUIbLHOIO
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KaHany NPOeKTYKTbCA 4acTiwe TpaneueigasbHow, a po3Mipu npuruma-
IOTbCSA: TMNOMHA NOBUABbHOMO KaHany 1,5...2 M, i HaripHO-NI0OBUIbHOTO —

2..3 M, wupunHa pHa KaHany 0,6 M, KoediuieHTM 3aKNafaHHA YKOCIB B
mexax m =1,5...2,5.

:
| Bodompuakun Lan
- el F P

Puc. 2. CxeMa nonepe4yHOro nepeTuHy HaripHO-N0BUbHOMO KaHany aas 3axumc-
TY OCYLIYBaHUX TEPUTOPIM BiJ NOBEPXHEBUX i FPYHTOBUX BOJ, LLO NPUTIKaOTb 3
BULLEepOo3TalWoBaHux soao36opis [1]

HaripHO-Nn0BUNbHI KaHaNM € eNIeMEeHTOM rigpoOMeniopaTUBHUX CUC-
TEM A1 NepexonyeHHsa BHYTPILWHbOIPYHTOBOMO ®iflbTPALIMHOIO NOTOKY i
NPUTOKY NOBEPXHEBUX BOA 3 BOA03060PIB, L0 PO3MILLEHI BULLE OCYLLYBa-
HMUX 3eMelb | BNAWTOBYTLCSA, AK NPaBuio, B3AOBX BEPXHbLOI MeXIi rig-
poMerniopaTuBHUX cuctem [1].

HeobxigHo BigMITUTK, W0 HAaBeAEHI BULLE TPaAMLINHI KOHCTPYKLUIT
KaHanie i pamM6, Wo BUKOPUCTOBYHOTLCS AN HEAONYLEHHSA 3aTONJIEHHS |
nigTonneHHs i 3abe3neyeHHss HeOOXiAHOro BOAHOIO PEXUMY IPYHTIB Ha
rigpomMeniopatMBHMX CUCTEMAX € HEAOCTAaTHbLO ePEKTUBHUMMU | HE cnps-
MOBaHi, B NOBHIN Mipi, HA YCYHEHHS HAAJIMLWKOBOIro 3BOJIOXKEHHS Ta 3a-
XUCTY OCYLIYBAHOro MacuBY Bifi NPUTOKY NOBEPXHEBUX | FPYHTOBUX BOS, 3
npunernoro sogo3odopy.

HeponikaMu HaripHo-noBUAbHUX KaHanis 3a [2] € Te, Wo BOHM He-
raTMBHO BMJIMBAKOTb Ha Npuaerni Teputopil, NPMYOMy pagiyc BNAMBY IX
3anexutb Big 6aratbox ¢akTopiB (BiAMITMMO [eKinbka 3 HUX):
1) rAMBuHK KaHany; 2) DoBXWHU KaHany; 3) KoeodiuieHTa ¢inbTpauil rpy-
HTY. MpK UbOMY, UMM BinblwKA 3 LKUX daKTopiB, TUM BinblwiKi pagiyc (30-
Ha) BNANBY HaripHO-NIOBUNIbHUX KaHasliB Ha Npunerni TepuTopil.

HaripHo-Nn0BMNbHI KaHanu po3paxoBYHTbCA HA MAKCUManbHUW
npuTiKk BoaAn 3 OOKy BUMLLEPO3TalIOBaHMX BoAo360piB. AKLWO HaripHo-
NOBUNIBHUM KaHan He MOXXe NMPUUHATU PO3PaxyHKOBUM NPUTIK BOAU, TO
[00aTKOBO BNawToByoTheA Wwe 1 abo 2 kaHanw [1]. BigctaHb BNAuBy Ha-
ripHo-noBuNbHOro KaHany (puc. 2) MoXXHa BUpaxyBaTU 3a MeTOAUKO
C. ®. Asep’siHoBa [3]:
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— HMXKYe CXWIy Bif KaHana B, =0.5 .A, (1)

— BULLE CXWUNy Bif KaHana B, =

ne B;i B, — BiacTaHi Big NOBUNBbHOMO KaHany A0 BUKJIMHIOBAHHA genpe-
CiMHOT KPUBOI HUXK4Ye | BULLE KaHany; A — MOHUXXEHHS PPYHTOBOI BOAWN B
CTBOPI KaHany; i; Ta i; — YXUAM NOBEPXHiI FPYHTOBOI BOAWN HMXKYeE | BULLE
HaripHO-NI0BUIBHOMO KaHany; L — AOBXWHA KaHany.

MoHuxeHHs PIB Ha BiacTaHi x Big NOBUNBLHOMO KaHany BM3HaYa-
eTbca 3a popmynoio [3]

- HWXuYe KaHany y, :A(l—x—})(l—alx—}) , (3)
B, B,
x, X,
- Buwe kaHany  y,=A(l-—)(1-0,—), (4)

ne o1 62 — KoedilieHTH, AKi 3anexaTb Big, i i i BiANOBigHO;
0 BO
Z — BiACTaHb BiA BUTOKY KaHany A0 CTBOPY, WO pPO3rnagaeTbCs.

3a nigpaxyHKamu, BUKOpPUCTOBYOUN MeToauKy [3] i npuBeneHi me-
Toaunku (3) i (4), BigcTaHb BNAMBY HaripHO-IOBUIbHOTO KaHany Ha Ao-
BKinns carae 300...500 m.

Bci 3axoamn 3i 3HMeHHa PIB Ha rigpomMeniopaTMBHUX cucTemax
BMOMPAOTLCA B 3aN€XHOCTI Bif reonoriyHol 6ynoBu BinsaHKW, XxapakTte-
PUCTUKM BOAOHOCHOMO nnacTta (BOAONPOHMKHOCTI Ta BOAOBiAAaYi), yMOB
XXUBNEHHS | CTOKY IPYHTOBUX BOJA, @ TAKOXX NPU3HAYEHHS TepuUTopil, Wwo
3axMLAETbCA.

Cy4yacHi yMoBM OYHKLIOHYBAHHS iCHYHOYUX TigpoMeniopaTUBHUX
cUcTeM NOTPebylThb OLIHKKW TIXHBbOIO CTaHy, BCTAHOBJIEHHS 00CAriB peKo-
HCTPYKLUII, NpoBeAeHHS MOAEpPHI3auil Ta 3acToCcyBaHHA binbw edeKkTmB-
HMX 3aXMCHUX 3axO0AiB, @ NPU NPOEKTYBAHHI PEKOHCTPYKLIT peryntoymnx
CUCTEM HeOobXigHO BPaxoByBaTW MPUYMHU HAOJMLLKOBOIO 3BOJIOXKEHHS
IPYHTIB, BEJIMYMHM KOXKHOI CKJ1a[0BOl BOAHOrO 6anaHcy nig 4ac npoxo-
O)XKEHHS1 BECHSAHUX, NITHbO-OCIHHIX NAaBOAKIB Ta NaBOAKIB Y MOCIBHUN ne-
piog, a OTXKe, 3a/1IeXKHO Big NPUYUH HAOAUNLIKOBOIO 3BOJSIOXKEHHS Ha OCy-
LUYyBAHOMY MacuBi MOBUHHI 6yTn nepepbdayeHi:

- 3aXUCT Bif, HAAXOAXEHHSA NOBEPXHEBUX BOA i3 HABKOMULIHbBOI BO-
[036ipHOT nnow;

- 3aXUCT Bif NiATONNEHHA PiNbTpaUiMHUMM Ta 3aTONJIEHHS NaBOA-
KOBMMW BOJAMN 3 BOAOWM Ta BOAOTOKIB;
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- BiABeL4EHHS NOBEPXHEBOIro CTOKY Ha OCYLUYBaHOMY MacuBi;

- NepexonsieHHs MOTOKY FPYHTOBMX BOA Ta 3HMXKEHHS IX pPiBHSA Ha
OCyLLYyBaHOMY Macwusi.

Y 3B'A3KYy 3 UMM, HAabyNN aKTyanbHOCTI NMUTAHHS AOCNIOXKEHHA ede-
KTUBHOCTI €N1eMEeHTIB OCyLlyBasibHUX CUCTEM LLOAO0 3axXUCTy Big 3aTon-
NIEHHS | NiATONNIEHHSA B yMOBax 30iNblUeHHS TPMBANOCTi eKcnayaTauii cu-
CTeM Ha $OHi 3pOCTaHHSA BOOAOHAOXOOXKEHHS HA TepuTopil BHACNIAOK nig-
BULLEHHS KiNbKOCTI Ta IHTEHCMBHOCTI onagiB Yepe3 rnobanbHi 3MiHW K-
MaTy.

Ons ycyHeHHS HeponiKiB WoAo0 ePpeKTUBHOIO NEPEexXoneHHs FpyH-
TOBWX BOA, O HAAXOASATb 3 ODOKY piYKM-BOAONPMMAMAYA, | 3 METOI 3axmc-
Ty TEPUTOPIN NONbAEPHUX CUCTEM BifA 3aTOMNMEHHSA | NIATONNEHHS, IX Ha-
LAINHOTr0 GYHKLIOHYBAHHSA Ta NOCUIEHHS Bepero3axmcHmux ¢yHKUin pamb
06BanlyBaHHS, B KOMMJIEKCI i3 30epeXXeHHAM eKONOoriYHOro CTaHy npuie-
rMUX TePUTOPIN, HAMKN Po3po6IEHO | 3aNPONOHOBAHO 3aMiCTb BIAKPUTOrO
KaHafny, B3OOBX 3axMCcHOI Aambu, BnawToByBaTM Oinbll edeKTUBHY
KOHCTPYKLUil0 — ApeHaXKHO-eKpaHHo-MoaynibHy cuctemy (AEMC) (puc. 3)
[4; 5]. Ona 3axMcTy OCylLlyBaHOr0 MacWBY BiO MPUTOKY MOBEPXHEBUX i
I'PYHTOBMX BOA, 3 BULLEPO3TALLOBAHOro Npuaernoro Bogosbopy, Wwo 3Ha-
XO0OUTbCSA Ha MeXi rigpoMeniopatMBHMX CUCTEM MPOMOHYETLCHA TAKOX
NEMC - koMbiHauiss BOOOHENPOHMKHOIO eKpPaHa 3 APEHAXHUM MoayNeM
(puc. 4), abo BOAOHENPOHUKHOMO €KpaHa i CUCTEMaTUYHMX Perysoymnx

ApeH Minkoro Ta rnmbokoro 3aknagaHHsa (puc. 5).
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Puc. 3. CxeMa peryntoBaHHs NPUTOKY FPYHTOBUX BOJ, 3 BiAKPUTUX BOOOWM Ha
NoJibAEePHiI CUCTEMU 3 BUKOPUCTAHHAM OPEHAaXKHO-eKPaHHO-MOAY/IbHUX CUCTEM:
1 — ApeHa rMMboKoro 3akNlafaHHS; 2 — eKpaH; 3 — opeHa MifIkoro 3akiafaHHs

JEMC (puc. 4) ons 3axucTy riapoMeniopaTMBHUX CUCTEM Bif 3aTon-
NEHHS | NIATONNEHHS 3 CYCiQHIX TEPUTOPIN MICTUTb APeHY rMnbokoro 3a-
KNapaHHa 1 BNaWTOBaHy NOPYyY 3 EKPAHOM 2, CYMiXKHY Perysow4y gpeHy
MINKOro 3aknajaHHsa y BUrnagi roHyapHol abo nnactMacoBol apeHu 3,
LLLO TigpaBnivyHO 3B'A3aHi MiXXK co00K | BNOPAAKOBYHOTLCS HA MeXi Menio-
PaTMBHOI CUCTEMMN.

51



Cepist «TexHi4YHi Hayku»
Bunyck 4(76) 2016 p.

q1 \Hanpam chinbmpauidHozo

nomoky

Puc. 4. Cxema KOHCprKLI,II,D,peHa)KHO €KPaHHO-MOAYJIbHOI CVICTeMVI [5], wo
BKJIIOYAE €KPaH i CYMIXKHI peryntotdi ApeHu Minkoro Ta rnmbokoro
3aKnafgaHHsa: 1 — opeHa MINKoro 3aknafaHHs; 2 — ekpaH; 3 — gpeHa

rMMBOKOro 3aknagaHHe; 4 — piseHb IpyHTOBOI Boam (oenpeciiHa Kpuea)

OEMC npautoe HacTynHUM YMHOM: PiNnbTpaLiNHMMA FPYHTOBMN NOTIK
3 npunernoi Teputopil HagxXoAuTb OO0 APEeHW rNMOOKOro 3aknagaHHS,
YCTAHOBMIEHOI Nepes eKpaHoM, eKpaH YMHWUTb OMip MOTOKY i NMPUMYLLYE
Moro pyxaTuUCb y300BXX MOBEPXHi eKpaHa [0 ApPeHW rNrMboKoro 3akna-
AaHHSA, a ue 36inblwye wnax ¢inbTpauil i CAPUYMHSAE BTPATU HANopy npu
HaQXOOXKEHHI MOTOKY A0 ApeHu rnmnbokoro 3aknagaHHsa. [pu ubomy,
APEeHa MINIKoro 3aknapaHHsa (CyMi>kHa 3 OpeHol rMMBoKOoro 3akiagaHHs)
BHACNIQoK 1l MiHIManbHO-A0NYCTMMOI BIACTAHI Bid NOBEPXHi 3eMAi i MiHi-
ManbHOI AOBXWHU QiNbTPaLIMHONO NOTOKY IHTEHCMBHILIE NEepexonsie
BOAY BiA iHdINbTpauinHoro xueneHHs. Came ¢yHkuis enemeHTie JEMC i
nonsira€ B 06MeXeHHi ropm30HTaano'|' dinbTpauil I"pyHTOBO'I' BOAMU Ta ni-
paHa nonsira€ B 06MeXXeHHi BNAMBY Ail FMMOOKOT APEeHM 33 MeXaMu rig-
poOMeniopaTMBHOI CUCTEMU, @ BiQMNOBIQHO CTBOPOBATU YyMOBM Ans 6inbL
WBWAKOrO pearyBaHHS ApeH Ha ¢inbTpauinHi NOTOKKU, Wo PopMyTbCH
Ha MeXi rigpoMeniiopaTUBHOI CUCTEMM | HEOOMYLWEHHS 3aTOMMIEHHS | Nig-
TONNEHHS iIHPINbTPALINHUMMN | FPYHTOBMMU BOAAMM.

3anponoHoBaHa KoHcTpykuis LEMC pno3sonsie obMexxyBaTu nigro-
MAEHHS | 3aTONNEHHA NPUNErNnX TEPUTOPIN | HABNAKKW, NOKpaLlyBaTu pe-
rynto4y CNPOMOXKHICTb MApOMeniopaTUBHMUX Mepex, ONTUMI3yBaTn BO-
OHU PEeXXUM Ha MesliopoBaHMX CUCTEMAX, a TaKOX BIAMOBUTUCHL Bif, Ha-
ripHO-NIOBUIBHUX KaHaniB, BNAWTOBAaHUX B3A0BX KOHTYPY OCYyLIYyBasbHOI
CUCTEMMU, WO, KPiM BCbOro, NMpM3BOAMTb A0 36iNbleHHS edeKTUBHUX
nnow, ons c.-r. BUKOPUCTaHHSA, 3MeHLWeHHs cobiBapTocTi OyniBHUUTBA |
NMOKpPaLEeHHS YMOB NPOBEAEHHS arpoTEXHIYHMX 3aX04iB.

[Mpy peKOHCTPYKUiT TPaaMULInHUX FigpoMeniopaTUBHUX CUCTEM, ANS
nepexonaeHHs rPyYHTOBUX BOA, 3aMICTb JIOBUJIbHUX KaHanis, HaMu npo-
NMOHYETLCSA APEHAXHO-eKpaHHi Moayni. [lpeHa)KHOo-eKpaHHUM MoAayb Ha
cucTeMi (puc. 5) BKNOYaE eKpaH i ApeHaXKHUI Moaynb. [ peHa>KHUN Mo-
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OYNb — KOHTYP CUCTEMATUYHUX OPEH, B AKOMY B MeXax ABOX OPEeH rnu-
OOKOro 3akflapaHHS po3TawoBaHi ogHa, abo 6inblwe ApeH MiNKoOro 3a-

KnagaHHs.
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Puc. 5. [lpeHa>kHo-eKpaHHUI MOAYJb Ha rigpoMeniopaTUBHIN cucTeMi BnawTo-
BaHMM i3 eKpaHa i CUCTEMAaTUYHUX OPEH MIJIKOro i rNMBOoKOro 3akagaHHs:
1 — eKkpaH; 2 — ApeHa rnmnMboKoro 3akflafaHHs; 3 — opeHa MifIKkoro 3aKkafaHHs,
4 — penpecinHa KpmBa; A — ToUKa BOOOPO3AiNYy MiX ApeHaMU MinKoro i rnnbo-
KOro 3aKnagaHHs

CninbHa poboTa ekpaHa i cucteMatTMyHux apeH (puc. 5) 36inbLliye
[OBXWHY AenpecinHol Kpueoi (NiHi TOKy) i CTBOPIOE peryniounii epexT
6ina OpeH BEPXHbLOrO i HUXKHBLOro 6'cdiB. [PyHTOBa BOAA pyxaeTbcs A0
APEHM, WO BNaWITOBaHa NoOpyY 3 eKpPaHOM, 3 ABOX OOKiB nig BNANBOM pi-
3HULI HanopiB y BEPXHbOMY i HUXXHbOMY 6'edax. Mexi obnacTi pyxy no-
TOKY, B 4AHOMY BUNAAKY, K HA TpaguuinHOMY OpeHaxi, TaK | Ha gpeHa-
XHUX MOAYNSAX CMOCTepPiralTbCsA ABOX TUMIB: NiHIM TOKIB i NiHIA Pi3HMX
noteHuianis. Pyx rpyHToOBOI BOAM Mi €KPaHOM € NIaMiHAPHUN i Y3rogxy-
ETbCA 3 3aKOHOM [lapci, KpiM LbOro, BiH € yCTaNIEHWIN, HEPIBHOMIPHUN, LLO
XapaKTEePU3YETbCSA HASABHICTIO KPMBONIHIMHUX XXUBUX MEPETUHIB.
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=
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Puc. 6. Po3paxyHKoBa cxeMa cnifibHoi poboTy eKpaHa 3 APeHOt0; NiHil piBHUX

Hanopie Ha cxeMi oTpMMaHi (B nabopaTopHUX YMOBax) Npwu rigpasfiyHOMY MO-
OEeN0BaHHI NPOLECiB HAAXOAXKEHHS 'PYHTOBOI BOOW A0 OPEHN 3
BoKy eKpaHa (BepxHboro 6'eda) i 3 6oKy apeHu (HMKHbOTO 6'eda)

T

3aranbHi BUTPATM BOAM q 3 OPEHU, [OCKOHANO0I 33 XapaKTepoMm po-
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3KPUTTS BOAOHOCHOIO LWApY, APEHaXXHO-eKPAHHOIro MOAY NS, WO BaLTO-
BYETbCA 3 eKpaHa i ApeHun rnnbokoro 3aknagaHHa (puc. 6) (ons sunagky
3axXUCTy TEepUTOPIl rigpoMeniopaTMBHUX CUCTEM Bif NiATONNEHHS 3 BOKY
PiYKM-BOOONPMMAMAYA MONbAEPHOI cucTeMK, abo 3 BOKY BULLEpPO3TaALLO-
BaHMX BOA0360piB) CKNaAa€ETbCS 3 NPUTOKY FPYHTOBOI BOAW §; Mifg, eKpa-
HOM (3 BepxHboOro 6'edy) i NPUTOKY FPYHTOBOI BOAM A0 APEHU G, 3 BOKY
rinpoMeniopatusHoi cuctemm [6], a came

q=q:+4qz, (5)
[e g7 — NPUTIK 'PYHTOBOI BOAM A0 APEHUN 3 BEPXHLOM0 6'edy Nig eKpaHoM:
qi= O.)'V,' (6)

e w — nioLia nepeTMHy Nia eKpaHoM (BU3HaYaeTbCA, SK NoWwa nepetu-
HY — Ha NiHii piBHOro Hanopy); V — weungkicte pinbTpauii nig ekpaHoMm:
V=k-I, (7)
e k — koediuieHT dinbTpauil rpyHTy; | — rigpaBniyHnn noxun (rpagieHT
Hamopy), WO AOPiBHIOE BigHOLWeEHHIO Aitoyoro Hanopy Ah (Ah = b - by) po
AOBXWHW 3MOYEHOro NiA3eMHOM0 KOHTYPY B340BX €KpaHa, 3 ABOX OOKiB
(b + by) (puc. 6):
I = Ak .
b+b,

Togi npuTik rpyHTOBOI BOAM g1 A0 ApeHn 3 BOKy BepxHboro 6'eda

BU3HayaTuMeTbca (aunBs. puc. 6)

(8)

Ah
b+b,
MpuTik rpyHTOBOT BOAM G2 A0 APEHM 3 BOKY CUCTEMATUYHUX TPaam-
LinHUX apeH (puc. 5) BU3HaYaTUMeTbCA:

3 k!h2 — hy )
QZ - 2B ’ (10)
Ae h—Hanip Ha gpeHn; hy — Hanip y apeHi; B — BiACTaHb MiXX ApeHaMu.
MpuTiK FpyHTOBOI BOAM G2 4O OAMHOYHOI APEHN 3 BOKY ApPEeHaXHOI
MepeXXi BA3HAYa€ETbCS 3a

(9)

q, =0k

2xkh,l
T i
In—+C
D

B

ae h; — Hanip MiXk gpeHamu 3 OOKY 0QMHOYHOI ApeHU; [ — [OBXKUHA oan-
HOYHOI OPEHN.

PiBHSIHHS ONS BM3HAY€HHS CYMapHOro OPEHaXHoro CTOKY ApeHa-
)KHO-EKpaHHOro Moayns gna peanbHux ymoB (puc. 6) MaTuMme Burnag
(12):
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g=k|lw Ak + 225121 , (12)
b+b, In—+C
D

ne k — koedoiuieHT ¢inbTpauil, M/poby; w — nnowa XXMBOro NepeTUHy nig
eKpaHoM; Ah — BTpaTu Hanopy Ha ekpaHi; (b + b 1) — AOBXMHA 3MOYEHOro
NiA3eMHOr0 KOHTYPY B3[0BX eKpaHa 3 ABOX BOKiB; hz — Hanip Ha ApeHy 3

4t
60Ky 0QMHOYHOT ApeHu (auMB. puc. 6); | — DOBXKMHA ApeHU; lnB — dinbT-

pauinHMn onip AOCKOHanoi apexun; C — AoaaTtkoBuMn pinbTpauinHmn onip
Ha HEeJOCKOHAaNICTb APEHUN 33 XapaKTePOM PO3KPUTTSA BOAOHOCHOIO Wapy
[8].

PiBHSIHHS ANS BU3HAYE€HHS CYMapHOro APEHAaXHOro CTOKY 3 OPEeHU
LAPEeHaXXHOo-eKpaHHoro moayns (puc. 5) Ana peanbHUX yMOB MatMMe BU-

rnag

2702

A P el I (13)
b+b, 2B

BuBuyeHHA ocobanBOCTEN CNiNbHOT PO6OTU APEHM | BOOOHENPOHUK-
HOro eKkpaHa, 403BOJIMI0 HaM OTPMMATU | NpoaHanisyBatTn pag KinbKic-
HUX Ta AKICHUX XapaKTEPUCTUK, a TaKOX O0BrpyHTyBaTU Micue po3Tally-
BaHHA ApeHM BiGHOCHO ekpaHa [6].

@®opmyna (12) nae MOXKIMUBICTb TEOPETUYHO AOCIAUTU ONTUMAJIbHI
reoMeTpuyHi NapaMeTpm eKpaHa 3 MeTol MiHiMi3auil BNAMBY APEHMU Ha
JoBKinns.

Pe3ynbTaTt aHanisy CyMapHOro OPEHA*KHOro CTOKY 3 OpPEHaXKHo-
eKpaHHoro mogyns 3a (12), pnsa peanbHUX yMOB, O03BOSUAM OTPUMATU
3anexHocTi (puc. 7) NnUTOMUX BUTPAT g Bi4 Hanopy Ha ekpaHi b (1...4) Ta
Hanopy h, 3 6oky apeHu (5...8) npu cninbHin pii opeHn Ta ekpaHa. (3ane-
»HicTb (12) npoaHanisoBaHo Ha NpuUKNagi NONiETUNEHOBUX OPEHAXHUX
Tpy6 3 piameTtpom 50 MM, giameTpom oTBOpiB 1,4 MM, KiNbKiCTIO OTBOPIB
1300 Ha MeTp Tpybu (TPydM 3axuLleHi Big, 3aMyneHHA CKN0oBOJIOKHOM BB
-n)).

Ak BMAHO 3 rpadika, eKpaH CYTTEBO BNAMBAE (YNHUTL onip) Npun-
NUBY FPYHTOBOI BOAM A0 PO3TALIOBAHOI NOPYY APEHW, WO MOSACHIETLCS
BTPaTaMu Hanopy npu 36iNblUeHHI Wnsaxy AenpecinHol KpMBOI B340BX
eKpaHa, nig ekpaHoM i 3a ekpaHoM (puc. 6), i HaBnakW, BuUTpaTa BOAM 3
00Ky OpeHM 3Ha4yHO bGinblia, WO NOSCHETLCS BIACYTHICTIO 40AATKOBUX
onopiB Ha WNAxy piNnbTpaLitHOro NoToKy (ekpaHa).
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hg,M b

A P >

0’9 1.b=0,1m T 0’5
2.b=02wum >

0.8 T™13.h=03m W / 1 10.45
4.b=04m s

0.7 +—5.h2=01m

’ 6.h2=02m +04
ot /// (] 4

0,6 _é,f,- ;[},4 M \f / f 0,35

7 8 1 13 15 17 9em¥e
Puc. 7. 'padik 3anexHoCTi NUTOMUX BUTPAT BOAM g Bif, HAanopy Ha eKpaHi b
(1...4) Ta Hanopy h, 3 6oky gpeHu (5...8) npu ix cninbHin gii

0.4

TaknM YnHoM, nepesaru npu BukopuctaHHi JEMC (noegHaHHA ek-
paHa 3 ApeHaMu rnmbokoro abo MiNKoro 3aknagaHHsa) ANa peryntoBaHHA
PIB Ha nonbaepHin cucteMi € cyTTeBUMMM i 3abe3neyytoTb: 1) 3anobiraH-
HA (NnonepedkeHHA) nigTonneHHsa TepuTopint FMC; 2) 36inbweHHsA Koedi-
LiEHTA 3eMeNbHOro BUKOPWUCTAHHS MOPIBHAHO 3 HaripHO-N0BUIbHUMMU
KaHanaMu, a pa3oM 3 TUM 36iNblueHHsa 06'eMy c.-I. npoAaykKuii; 3) 3MeH-
WEeHHS eKcniayaTauinHMX BWUTPAT Ha PEMOHT | YTPUMaHHS KaHanie
B340BX AaM6 i HaripHO-NOBUNbLHUX KaHanie; 4) 36epeXXeHHA eKosoriy-
Horo cTany npunernux go 'MC tepuTtopin Towwo.

BucHoBku

1. Jocnig>XeHHAMN BCTAHOBNIEHO 3HA4YHi HEOONIKN MOB'A3aHi 3 po-
60TOl TPagULiMHUX CNOCO6IB 3aXUCTY Bif 3aTOMNJIEHHS | NIATONNEHHS Ti-
OPOMENiopaTMBHNX CUCTEM B FYMiZHIN 30H.

2. peHaxkHo-ekpaHHi mopyni i JEMC npu ix BUKOpUCTAHHI € 6inbL
edeKTMBHMMU cnocobamn perynioBaHHa PIB Ha Mexi rinpomeniopatms-
HUX CUCTEM MOPIBHSAHO 3 TPAAWULIMHUMMK cnocobamMm 3axucTy Bif 3aTon-
NIEHHS | NigTONNIEHHA TepuTopin i, Binbwe TOro, ycyBaloTb HEraTUBHUM
(HeBarkaHWI) BNNMB rigpoMeniopaTMBHUX CUCTEM Ha JOBKINNS.

3. DocnigeHa i 3anponoHoBaHa TeEXHONOrA 3axucTy Big niaTon-
nexHHs 'MC rpyHToBMMUM BogaMu, 3 BukopuctaHHam JEMC moxe 3acTo-
COBYBaTUCS Y BUPOOHMUYMX YMOBaXx SIK aJibTepPHATMBA iCHYHUYMM CMOCO-
6aM 3axuUcTy MeniopoBaHMUX 3eMeNb Bif NiIATONNEHHS | 3aTONJIEHHS.

4. MpoBefeHHA BiNbLl rNMOOKMX AOCNIAXKEHDb Y BUPOBHMUYMX YMOBaX
003BOJINTb BiAMOBUTUCS He TiNIbKWU Big, HaripHO-NT0BMIbHUX KaHanie, ane
i BiA perynol4mnx cnopyn Ha HUX, @ TaKOX A03BOSINTb PEKOHCTPYHOBATU
iCHYIOUI Ta NPOEKTYBATWN HOBI rigPOMeNiopaTUBHI CUCTEMU 3 BUKOPUCTAH-
HaM OEMC, pa3om 3 TUM nokpawatv yMOBM eKcnnyaTauil rigpoMmeniopa-
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Tkachuk M. M,, Doctor of Engineering, Professor, Tkachuk R. M,,
Candidate of Engineering (National University of Water and
Environmental Engineering, Rivne)

PROTECT TECHNOLOGY OF THE HYDROMELIORATION LAND FROM
FLOODING GROUNDWATER OF USING DRAINAGE SCREEN-MODULES
SYSTEMS

The technology regulation of ground water via drainage screen-
modaules, which allows the use of drainage systems to limit flooding.
Keywords: technology protection against flooding, land irrigation and
drainage, drainage screen-modules, groundwater.
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npupoaonosib30BaHus, r. PoBHo)

CMocob 3ALMUTbI FTMOPOME/IMOPATUBHbIX TEPPUTOPUM OT
3ATOMJEHUA U NOATOMJIEHMA C UCNOJIb3OBAHUEM
APEHAXXHO-3KPAHHO-MOAYJIbHbIX CUCTEM

MpuBeneH cnoco6 perynMpoBaHUsA ypoOBHEN FPYHTOBbIX BOA C NMOMO-
Wb APEHAXKHO-3KPaHHO-MOAYJIbHbIX CUCTEM, UCNOSIb30BaHUE KOTO-
pov no3BonsieT orpaHU4UBaTh 3aTONJSIEHUE U NOATOMNJIEHNe ruapoMe-
JINOPATUBHbBIX TEPPUTOPUMA.

KnioueBbie cnoBa: cnoco6 3awimThbl, 3aTonsieHne, NoATONIeHUe, rMapo-
MeJINoOpaTUBHbIE TEPPUTOPUUN, APEHAIKHO-3IKPAHHO-MOAY bHbIE CUCTe-
Mbl, YPOBHU FPYHTOBbIX BOA,.
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