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TEXHOJ10TIA 3AXUCTY rNAPOMEJIIOPATUBHUX CUCTEM BI
MIATOMJIEHHSA 'PYHTOBMMU BOOAMU 3
BUKOPUCTAHHAM APEHAXXHO-EKPAHHUX MOAYNIB

HaBepeHa TexHonoris perysioBaHHSA PiBHIB FPYHTOBUX BOA 3a AONOMO-
roro APEeHaXKHO-eKPaHHUX MOAYNiIB, BUKOPUCTAHHA AAKO| AO3BONSAE 06~

MEXXyBaTW NiATONJIEHHSA riapoMeniopaTMBHUX CUCTEM.

KnroyoBi crroBa: TexHonoria 3axucTy Big NiaTonseHHs, rigpoMeniopa-

TUBHI 3eMNi, ApeHa)KHO-eKpaHHi Moayni, 'PYHTOBI BoAM.

lNpobneMa nigTonNeHHA TEPUTOPIA Ha AaHUM Yac € 0cob6IMBO aKTy-
aNbHO, OCKINIbKN LLOPOKY MOBEHi NPU3BOAATb A0 3HAYHMUX HEraTUBHUX
€KO0JI0r0-eKOHOMIYHUX HACMiAKiB, HAUNOWMPEHILWNMN 3 SAKUX €. 3MEH-
LWEeHHS CTIMKOCTI eKocucTeM Ta 6iofloriYHOro pi3HOMAHITTA TepuTopin,
MOripWeHHs Ha UMX TEPUTOPIAX eKONOriYHUX YMOB, NOTIPLWEHHS SAKOCTI
NPMPOAHUX PEecypcCiB Ta YMOB IX BUKOPUCTAHHS, NOTipLWEHHS YMOB Npo-
JXMBAHHSA HACeJIeHHSA Ta BEAEHHS CiNIbCbKOrocnoAapCcbKol OisiNIbHOCTI Ha
LMX TEPUTOPIAX.

3a OCTaHHI OecsATMPIYYA Ha 3HAYHIM TepuTopil YKpaiHN BHacniaokK
3MiH NPUPOAHOI piBHOBAarn y BOAHOMY GanaHci TepUTOPiN, a TaKOX Tex-
HOreHHUX (aKTopiB MPOrpecye npouec nignuomy piBHA FPYHTOBUX BOA
(PI'B), wo Beae [0 NiATOMMEHHSA 3HAYHUX TEPUTOPIN CiNbCbKorocnoaap-
CbKuX (c.-r.) yrigb, HaceneHux MyHKTIB, NPOMUCIIOBUX Ta iHLIMX 30H.
MigTonneHHs CTBOPKOE HEMOXMBI YMOBU OJ1 NPOXKUBAHHA HACeNeHHS,
3aBAA€ 3HAYHUX MaTepianbHUX 3O0UTKIB CiIbCbKOMY rocnoaapcTBy, Bu-
POOHMUTBY, MOripWy€e CTaH HABKOJIMWHbLOMO NMPUPOAHOro CepenoBuLla.
Ha pesikux pginaHkax BHacnigok nignomy PIB akTtuBisyBanucsa 3CyBHi
ABULWA, 36iNbLIYETLCA 3aCONIEHHS PPYHTIB Ta 3a60104yBaHHSA TEPUTOPIN,
36inbWwyOTbCA BUNAAKM OCiAaHHA byaisenb i cnopya. Kpim matepianbHux
36UTKIB Uen npouec 3aBOAE BESIMKOI MOPAbHOI LWKOAW HACEsNIeHHK Ta
CTBOPIOE QHTUCAHITAapPHI YMOBW NPOXXUBAHHSA HA LUX TEPUTOPIAX.

B YkpaiHi iCcTOTHO nowwupeHi npouecu NIiATONNEHHSA C.-T. Yrigb i
CiNbCbKMX HaCeNeHMX MYHKTIB, WO CynpoBOAXKYTLCSA nianomom PIB Ta
3yMOBJIIOIOTb psig HeratTMBHMX npouecis. Hapa3eMyanHo notepnatoTb Bif
NiATONMIEHHS cNabocCTivyHi TepuTopil, HA SIKMX y BOJIOTi NMepiogn akyMmy-
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NIOKTbCSA BENIMKI 06'EMM NOBEPXHEBMX BOA i Y NOJANbLIOMY CMPUYNHSA-
I0Tb CTiKe Ta AOBroTpmMBane nigTonneHHs.

Cepen NpVYMH NIATONNIEHHA TiAPOMENiopaTUBHUX cucTeM (Hanpu-
KNad, NofbAepHUX) MOXHa BUAINUTY TaKi: BeNMKa KiNlbKicTb onapgis, cna-
6Ka NpupoAHa OPEHOBAHICTb, NIQHATTSA PiBHIB BOAM B BOAOMMAX, QinbT-
pauisa 3 BOOOMM i BIOKPUTMX KaHaniB, 3aMyJIlOBaHHSA pyCcen pivyoK, HAaKo-
NMUYeHHs OowWwoBoi (Tanoi) Boaw, Wo sede Ao nigHaTTa PI'B Ha npunernux
A0 BOOOMMM TEpPUTOPISX BHACAIAOK MiANoOpy FPYHTOBOro MOTOKY, 3MEH-
LWEHHS yXWUNiB MOBEPXHi, BE3CTIYHICTb 3 TEPUTOPIN, HaNiPHE XMBNEHHSA
I'PYHTOBUX BOA TOLLO.

[ns 3axucTy CiNbCbKOrocnogapcbKMxX yrigb Bifd NiATONNEHHSA Y ry-
MiHIA 30HI LUMPOKO 3aCTOCOBYETLCH APEHaX rOPU30HTANbHOroO Ta Bep-
TMKanbHoro Tunie. MNpotarom 1968-1990 pp. ropM3oHTaNbHUNA OpeHax
nobynoBaHo Ha naowi noHaa 1MAH ra, BepTUKaNbHUMA — MOHaA
200 Tnc. ra. BogHo4ac Ha npaKTuui B OKpeMi BOMOTi Nepiogm Ha ocylly-
BaJIbHUX CUCTEMAaXx, PO3TALIOBAHMX Yy PI3HMX reoMopdonoriyHux, rigpo-
reosioriyHMX Ta BOAOrocrnoAapCbKMX YMOBAX, CNOCTEPIraETbCA PO3BUTOK
npoueciB 3atonfieHHs Ta nigTonneHHs. OcywyBanbHi cucteMn, nobypo-
BaHi 35-45 pokiB ToMy, 0co6aMBO MonbaepHi (3 HacocHMM BopaoBiABe-
LOEHHAM), He 3aBXAM BUKOHYIOTb CBOT PpYHKLIT MOBHOI Mipoio.

Y 3B'AA3KY 3 UMM HabynM aKTyanbHOCTI NUTaHHA [oCAioXKeHHS ede-
KTUBHOCTI €N1eMEHTIB OCYLIyBasIbHUX CUCTEM LWOAO 3aXUCTy Bif nigron-
NIEHHS B yMOBaXx 306iNblUeHHSA TPMBANOCTI eKcnayaTauil cMcTeM Ha QOHi
3pPOCTaHHSA BOLAOHAOXOOXKEHHS Ha TepPUTOPIl BHACMigOK NiOABULLEHHS Ki-
NbKOCTI Ta IHTEHCUBHOCTI onagiB Yepe3 rnobanbHi 3MiHM KnimaTy. Cyyac-
Hi yMOBU GYHKLIOHYBAHHSA ICHYOUYUX TigpoOMeniopaTUBHUX CUCTEM MNO-
TpeObylTb OLiIHKM TXHbOr0 CTaHY, BCTAHOBJIEHHS 06CAriB PEKOHCTPYKLIT,
NPOBeAEHHA MOAEPHi3auil Ta 3acToCyBaHHSA 6inbl ePEeKTUBHUX 3axuUc-
HMUX 3ax04iB.

ToMy Npu NpoeKTyBaHHI PEKOHCTPYKLII Cy4aCHUX Peryntoymx cuc-
TeM HeobXiAHO BpaxoBYBaTW NPUYNHU HAOJMLLKOBOIO 3BOJIOXKEHHS Ipy-
HTiB, BENIMYMHU KOXKHOI CKNagoBol BOAHOro 6GanaHcy nig 4ac npoxo-
O)XKEHHS BECHSAHUX, NITHbO-OCIHHIX NaBOOKIB Ta y NOCIBHWUKX nepiof, a OT-
XKe, 3aNeXHO Big NPUYUH HAOJIULWIKOBOIO 3BOJSIOXKEHHS HA OCYLlYBAHOMY
MacuBi NOBUHHI 6yTn nepepbaveHi:

- 3aXUCT Bif HAAXOAXEHHS NMOBEPXHEBUX BOA i3 HABKOMULIHbLOI BO-
[036ipHOT nnow;

- 3aXUCT BiA NigTonneHHa ¢inbTpauinHUMK BOgAaMM Ta 3aTOMJIEHHS
NaBoOAKOBMMM BOAAMM 3 BOOOMM Ta BOOOTOKIB;

- BiBeLEHHS MOBEPXHEBOIro CTOKY Ha OCYLIYBaHOMY MacuBi;

- NepexonsieHHs MOTOKY FPYHTOBUX BOA Ta 3HWXKEHHS 1X PiBHA Ha
OCyLLYyBaHOMY Macwusi.
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Ins 3abe3neyeHHs HeobOXiQHOro BOAHOMO PEXWMY I'PYHTIB Ha
OCYLIYBaHOMY MACMWBIi TenepiwHi KOHCTPYKLIil rigpoMeniopaTMBHMUX CUC-
TeM nepenbayvyaloTb TEXHIYHI i arpoTeXHiYHi 3acobu cnpsiMOBaHI Ha ycy-
HEHHS HAaOJIMLWKOBOMO 3BOJIOXKEHHS T 3aXUCTY OCYLIYBAHOro MacuBy Bif
NPUTOKY MOBEPXHEBUX i FPYHTOBUX BOA, 3 Mpunernoro Bogosbopy, Lo
30INCHIOETLCA 3aBASKW CTBOPEHHIO BIAKPUTUX HaripHO-N0BUIbHUX Ka-
HaniB abo 3aKpPUTOro JIOBUJILHOIO APEHAXY | € HEQOCTAaTHLO ePEKTUBHU-
MU. 3axXUCT TEpPUTOPIM BiO HAQXOOXKeHHS inbTpauinHUX BoA, 3 PIYOK,
03ep, BOAOCXOBML, 3abe3neyyeTbCs LWASXOM ynawTyBaHHS 6eperoBux
ApeH abo NiHiNHOI cMcTeMn CBEpPASIOBUH BepTMKaNbHOro apeHaxy. Lo
CTOCYETbCA MNIQTONJIEHHS MOJIbAEPHUX CUCTEM 3 PIYOK, 03ep, BOAOCXO-
BULL, TO 3 L€ METOK HaM4yacTille BUKOPUCTOBYOTbLCS BiOKPUTI KaHanu,
LLIO BJ1ALUTOBYHOTHCHA B3[0BX 3eMJ'IF|HI/IX Aamb (puc. 1 i puc. 2).
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Puc. 1. ®parMeHT nonbgepHOi CUCTEMM 3 BRALUTYBaHHAM 3axXuUCTy Big
NigTONNEHHSA 3 BiAKPUTUX BOAOMM BiAKPUTUMU KaHaNamu
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Puc. 2. CxeMa peryntoBaHHs MPUTOKY FPYHTOBOI BOAM 3 BiAKPUTUX BOOOWM Ha
nonbAepHiin cnctemi (Ha nepetuHi A-A, ous. puc. 1) 3a LONOMOro
BIOKPUTUX KaHaniB

HeobxigHO BIgMITUTK, WO HAOXOOXKEHHS HAANMLWKOBUX BOog 300Ky
npuaernmMx TepuTopin € BaroMo NPUYMHOK HAOJINLWIKOBOIr0 3BOSIOXKEH-
Hs, BOHA NIACWUIIOE Aito iHWKX PaKTopiB, i TOMy Oropoa)kyBaJibHa Mepe-
»Xa € HEOOXiAHOK YaCTUHOK BiNbLIOCTI OCyWYyBaNbHUX cucTeM. HaripHo-
NOBWNbHI KaHanu, BUKOPUCTOBYIOTbCA TAKOX, B3O0BX BEPXHbOI MEXi
OCYyLUYBaHOI TEpUTOPIl, Yy MiCUSAX IHTEHCMBHOMO NPUNJNBY MOBEPXHEBUX
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BoO 3 BoOo36opiB, WO po3MiweHi Buwe. Bci 3axoau 3i 3HUXKEHHSN
PI'B B6unpaloTbCs B 3aN1€XKHOCTI Bif, reosoriyHoi 6yaoBu AiNAHKW, xapa-
KTEPUCTMKM BOAOHOCHOro nnacta (BOAOMPOHMKHOCTI Ta BoAoBiAgadyi),
YMOB >XWUBJIEHHS | CTOKY 'PYHTOBMX BOJA, @ TAKOXX NPU3HAYEHHS TEPUTOPIl,
LLIO 3aXULLAETLCS.

HeponikaMu HaripHo-noBUAbHUX KaHanis 3a [5] € Te, Wo BOHM He-
raTMBHO BMJAIMBAKOTb HAa NpuAerni Teputopil, NPMYOMy pagiyc BNAMBY IX
3anexuTb Big 6araTbox ¢akTopiB (BigMITUMO AeKiNbKa 3 HUX):

1) rnnbuHa kaHany;

2) NOBXWHA KaHany,

3) kKoediuieHT inbTpauii FPpyHTY.

Mpy UbOMY, YMM BiNbLINIA 3 UUX HaKTOPIB, TUM BinblKA pagiyc (30-
Ha) BNAINBY HaripHO-NIOBUIbHUX KaHasliB Ha Npunerni TepuTopil.

[Mpy NpoeKTyBaHHI Cy4aCcHMX 3aXMCHUX TEXHOJONIN i KOHCTPYKLIN 3
METOH HeJOoNYLWEeHHS NIATONMEHHA NOBMHHA PO3rNs[aTUCA MOXKUBICTD i
TEXHIKO-EKOHOMiIYHAa OOLiNbHICTb BUKOPUCTAHHSA Cropyn, WO BUKOHYHTb
Pi3Hi ¢YyHKUII (Hanpuknaa, 3anobiraHHa nigronneHHio 'MC, BiaBeaeHHs
FPYHTOBOrO CTOKY i YCyHeHHS (MiHiMi3auia) BNAMBY Npouecy OCyLUeHHS
Ha npunerni TepuTopil BigNOBIQHO 00 BMMOI OXOPOHM MPUPOLHOrO cepe-
[0BULLA).

Ons ycyHeHHS HeponiKiB WwWoao ePpeKTUBHOIO NePEexXonseHHs rpyH-
TOBWX BOJ, WO HAaAX0AATb 3 6OKY piuKM-BogoNpMMMaya i 3 METOK 3axumc-
Ty TepuTOopil NONbAEPHOI CUCTEMU Bif NIATONNEHHS | HAZIMHOIO 1T QYHK-
LiOHYBaHHS Ta NocuneHHs bepero3axmcHMx GpyHKLUIN 4aMbu B KOMNeKci
i3 36epeXKeHHsAM eKONIOMYHOro CTaHy NPUAErTNUX TEPUTOPIN HaMK 3anpo-
MOHOBAHO 3aMiCTb BiAKPUTOro KaHasny B3O0BX 3axXMcHOI gaméu (puc. 3 i
puc. 4) BRaWTOBYBATM KOHCTPYKLUil [ApPEeHa)KHO-eKpaHHWX Moaynis
(OEM) [1; 2].

Puc. 3. ®parMeHT nonboepHOi CUCTEMM 3 BRALUTYBaHHAM 3axXuUCTy Bif
niaTonneHHs 3a gponomoroto JEM
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Puc. 4. CxeMa peryntoBaHHS MPUTOKY PYHTOBOI BOAM Ha NOJSIbAEPHIN CUCTEMI 3
BMKopucTaHHaM OEM (gus. puc. 3, nepetuH A-A)

MepeBaru npu BukopuctaHHi [JEM (noegHaHHA eKpaHa 3 ApeHamu
rnmbokoro abo MinKoro 3aknapaHHs) ana perynosaHHa PI'B Ha nonbpe-
PHiN cucTemi:

1) 3ano6iraHHsA (Nnonepep)keHHs) niaTonneHHs TepuTopin MMC;

2) 36inbleHHs KoedilieHTa 3eMeNIbHOro BUKOPUCTAHHA (NOPiBHAHO
3 HaripHO-NI0BUJIbHUMUK KaHanamu;

3) 3MeHLWeHHA eKCnyaTauinHMx BUTPaT (Ha PEMOHT i YyTPUMaHHS
HIK);

4) 36epexXeHHS eKOoNoriyHoro ctaHy npunernux go FMC TtepuTtopin
TOLW,O.

3aranbHuUN CTiK Boau 3 gpeHu g; (puc. 4) (ans Bunagky 3axucTy
Teputopil F'MC Big nigTonneHHs 3 60Ky piYKM-BOAOMNPUMAMAYE NONbAEP-
HOI CUCTEMU) CKNafaETbCA 3 NPUTOKY FPYHTOBOI BOAM Mig, eKpaHoM (3
BepxHboro 6’edy) i NPUTOKY FPYHTOBOI BOAW A0 APEHU 3 NigHanipHoi 30-
HK, To6TO:

q3 = q1 + C]Zr (1)
Ae ¢; — NPUTIK 'PYHTOBOI BOAM 3 BEPXHbOIo 6'edy A0 APEHM NiJ eKPAHOM:
q1= @-V; (2)

[e @ — Nnowa nepeTuHy nia eKkpaHoM (BU3HAYaETbCA, K NoLwa nepetu-
HY Ha NiHii piBHOro Hanopy); V — wBnakKicTb ¢inbTpauii nig ekpaHoM [3]:
V=rxl, (3)
ne I - rigpaBniyHumit noxun (rpagieHT Hanopy), WO OOPIBHIOE BiQHOLEHHO
gitoyoro Hanopy AH [0 [OBXWHM 3MOYEHOro MiA3eMHOro KOHTYpY
B3[J0BX eKpaHy 3 ABox 60kiB (b + by):
AH

I= . A
b+b, @
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(5)

AH
b+b,

MpuWTiK rPyHTOBOT BOAM ¢ OO0 APEHW 3 NigHanipHoi 30HU (3 6OKy
HUXHbOro 6'edy) BU3HAYaETLCA 3a [6]
 27kH,l
q, = b+, (6)
ne H,; — Hanip B MiXKAPEHHI 3 MmigHanipHoro 60Ky; [ — OOBXWHa OpeHu;
@D, — pinbTpPaLINHMIA ONip YAOCKOHANEHO! APeHN, BU3HAYAETLCS 3a dop-
Mynoio [4]

Togi q, =0k

T
T,
@, — popatkoBM GiNbTpaLinHUIKA onNip peanbHOl APEHN HeLO0CKO-
Hanol 3a XapaKTepoM PO3KPUTTA BOAOHOCHOMO wWwapy (Hanpuknaa, ons

LAPEHU 3 roHYapHux Tpy6 i dinbTpiB 3 pynoHHUX MaTepianis) [4]

@o:lm4-511n ! . (8)

T d .| T
sin| —-—
28,

3anexHicTb CyMapHOro APEeHaXXHOro CTOKY, SSKUN CTBOPHETLCSA Bif
HanopiB 3 BEPXHbOro Ta HUXKHboOro 6'edis 3a [5] Mae Burnan;
AH N 27,1
b+b D +D,

TaKkMM YMHOM, 3aNPONOHOBAHA TEXHOJIOTiA 3aXUCTY Bif NigTOMNNEH-
HA rigpoMeniopaTMBHMUX CUCTEM FPPYHTOBMMW BOAAMMU 3 BUKOPUCTAHHAM
APEHAXHO-eKPaHHUX MOAYNIB MOXe 3aCTOCYBaTUCS Y BUPOOHUYMX yMO-
BaXx.

BucHoBku

1. 3acTocyBaHHS OpPEHaXXHO-eKpPaHHUX MoAynNiB € anbTepHaTMBa
iCHYtO4YMM crnocobaM 3axXMCTy MENIOPOBAHUX 3eMesb Bif NiATOMNEHHS.

2. MNpoeKTyBaHHA rigpoMeniopaTMBHUX CUCTEM 3 BUKOPUCTAHHSM
[OEM po3Bonsie He BNAMBATW Ha CYCiAHI Nnpunerni Teputopil.

3. 3axMwaTu rigpomMeniopaTMBHi CUCTEMM BIiA NIATONSIEHHSA 3 NpPU-
Nernux TepuTopin.

4. 36inbWwWMTN KoediliEHT 3eMeNbHOr0 BMKOPUCTAHHSA, a pa3oM 3
TMM 36iNbWNTN 06'EM CiNbCbKOrocnopapcbKol NpoayKuil.

5. BigMoBUTUCS Big HAripHO-NIOBUIBHUX KaHaniB, Bif pPeryniorymx
CMOPYA Ha HUX, NOKpPaLLyBaTU YMOBM eKCchnyaTauil i NpoBeneHHs CifibCb-
KOrocrnoaapcbKMx pobiT Ha rigpoMeniopaTMBHUX CUCTEMAX.

@, =0,73-1g ] (7)

q=k|l @ 9)
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TEXHOJ10Ins 3ALLUTbI TMAPOMEJIMOPATUBHbBIX 3EMEJIb OT
noATOMNJIEHNA TFPYHTOBbIMUA BOALAMU C 3
MCMNoJib30BAHUEM APEHAXXHO-3KPAHHbIX MOAYJIEU

MpuBeneHa TexHONOrus perysMpoBaHUs YpoBHEW rpyHTOBbIX BOA, C
NOMOLLbIO APEHAXKHO-3KPaHHbIX MOAYJ1Eel, UCNOJIb30BaHUE KOTOPOW
No3BOJIET OrpaHUYUBaATh NOATONSIEHUE FTMAPOMENIMOPATUBHbBIX CUCTEM.
KnroyeBsie c/10Ba: TeXHONOrUA 3alMThl OT NOATONJIEHUSA, TMAPOMESNTNO-
paTUBHbIe 3eMJIN, APEHAXKHO-3KPaHHble MOAYJIN, FPYHTOBbIE BOAbI.
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