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CernbCKOX03ANCTBEHHAs Menuopauusi ssBnseTca MHCTPYMEHTOM no-
BbILLEHNSA YPOXANHOCTN CENbCKOXO3ANCTBEHHbIX KYIbTYp, a B onpenenex-
HbIX CIly4asiX — OCHOBHbIM YCIIOBMEM MX Bo3gesibiBaHuA. [rowann opo-
LaeMbiX 3eMeflb, Hanpumep, HEYKNOHHO yBenuyueatoTcs. Ecnm B 1980
rogy BO BCEM Mupe opollanocb meHee 16% 3emenb oT obLien nnowaan
CEeJIbCKOXO3ANCTBEHHbLIX Yroaun, TO cendac ata OOond COoCTaBndeT OKOJio
18% .

OcHoBHble HanpasneHusl PasBUTUS CENbCKOXO3ANCTBEHHOW MENNO-
paumn CBA3aHbl CErogHs ¢ aBToMaTusauunen, ynyyweHnem uHdopmauu-
OHHOro obecneyeHunsi, COBepLLEHCTBOBAHNEM CTPATEMN N TaKTUKK BO3[e-
NbIBaHUSA CENbCKOXO3ANCTBEHHbIX KyIbTyp, COBEPLUEHCTBOBAHNEM MOJSINB-
HOW TEXHUKN N TEXHOMNOIMI MONuBa, yny4yweHnemMm CTPyKTypbl NOCEBOB, UC-
Nofib30BaHNEM BO3BPaTHbIX U CTOYHLIX BOL NpeanpuaTun, npegoTepatlle-
HUeM PuUnNbTpaunn B KaHamnax, UCnosib30BaHNEM eCTEeCTBEHHbIX OCa[KOB,
NPUMEHEHNEM HOBbIX MaTepuanoB, MHOroueneBbiM UCMOSTb30BaHNEM TEX-
HUKMN.

OpHako He crneayeT 3abbiBaTb, YTO MENMOPATUBHBIE MEPONPUATUS
MOTYT UMETb KaK BHYTPUXO3ANCTBEHHbLIA 3KOHOMMUYECKUN IQPMEKT, TaK U
9KOMNMOrMYecKkoe 1 coumnanbHOe BO3OENCTBUE. DKONOrMYECKNn acnekT Obi-
BaeT npeacraBfieH BOMPOCaMWU 3arpsaA3HeHus BOOHbLIX PEeCcypcoB, Hanpu-
Mep, NUTaATEeSIbHbIMU 3fIEMEHTaMU U necTuumngamu, HaHeCeHUEM YypoHa
aKocucTemMamMm, UCTOLLLEHMEM TPYHTOBBIX BO, 3acofieHnem noys 1 gp. K co-
UManbHOMY acrekTy HY)XXHO OTHEeCTW npouecc nepepacnpeneneHus Boa-
HbIX pecypcoB (MPecHOn BOAbI).

Hay4Ho-TeXHMYeckmuin 0630p COAEPXKUT CEMb OCHOBHbLIX pPa3aernos
(«OpoLueHne Kak MHCTPYMEHT NOBbLILLEHUSA YPOXAaNHOCTU CENbCKOXO3ANCT-
BeHHbIX KynbTyp», «CLUA», «U3paunb», «HOoHe3una», «Kutan», «Opo-
LLIeHNEe aKKyMYynUpoBaHHbIM JIMBHEBbLIM CTOKOMY», «[ipeHax Ha opoLuaeMbiX
3eMnsx»), 3aKnioyeHne, CrMcoK MCTOYHMKOB MHApOPMaLINN U MPUSTOXKEHME.
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1 OpoweHne Kak UHCTPYMEHT NOBbILWEeHUA YPOXXauHOCTH

CeNibCKOXO3ANCTBEHHbIX KyNnbTyp



OpoLueHne aBnaeTcss MHCTPYMEHTOM MOBbILLEHUS] YPOXaNHOCTU
CEJIbCKOXO3ANCTBEHHbIX KYJIbTYP, a B OonpeaerieHHbIX Crly4asx - OCHOBHbIM
YyCNoBMEM UX BO3AENbIBAHUA.

[Mnowaaun opollaemMblx 3emMernb B pa3HbiX YacTAX 3€MHOro LWwapa v B
HEeKOTOpPbIX CTpaHax ykasaHbl B Tabnvuyax 1 u 2 [39, 25].

Tabnuua 1

Mnowaab opoLwaeMbiX 3emMesib B pa3HbIX YHaCcTAX 3eMHOro wapa

Opoluaemble yroaps, Opoluaemble yroabs B NnpoueHTax oT
MITH. ra obuen nnowaan cenbxo3yrognm

MlNop 1980 1990 2003 1980 1990 2003
Becb mup 193,0 2242 2771 15,8 17,3 17,9
Adpuka 9,5 11,2 13,4 5,1 5,7 5,9
Asunsa 132,4 155,0 193,9 28,9 30,5 34,0
JlaTnHckas 12,7 15,5 17,3 94 10,9 11,1
Amepuka
Kapubckuii 1,1 1.3 1.3 16,4 17,9 18,2
pervoH
CeBepHasi 21,1 21,6 23,2 8,6 8,8 9,9
Amepuka
OkeaHusa 1,7 2,1 2,8 3,4 4.0 54
EBpona 14,5 17,4 25,2 10,3 12,6 8,4

Tabnuua 2

Mnowaab opolaeMbiX 3eMernb B HEKOTOPbIX cTpaHax (2006—2007 rr.)

CTtpaHa Mnowaak cenbxosy- | Opowaemble yrogbs, | Opolwaemble yroabs

rogun, MIH. ra B NpOLIEHTax oT 0b-

MITH. ra wen nnowaam yro-
ann
Kutan 121,7 56,5 46,4
CLUA 368,8 22,6 6,1
Poccus 166,0 2,3 1,4
PpaHums 27,5 2,7 9,7
DaHunsa 2,7 0,44 16,4
BenvkobputaHus 16,1 0,14 0,9
WNcnaHus 24,9 3,7 14,7
MonnaHgusa 1,9 0,46 23,9
duHNanana 2,3 0,08 3.4

Bca nnowaab 3emnenons3oBaHnii epmMepCKmMX XO3ANCTB.

PacnpocTtpaHeHune opolwieHusi B Kntae csizaHo ¢ TpeboBaHMAMU K
BOOHOMY PEXMMY OCHOBHOMO BMAA CENbCKOXO3SAWCTBEHHOM KYIbTYpbl—

puca.



B 1o xe Bpemsi nnowanb 3emens nog pucom B CLIA coctaBnsieT
4yyTb MeHee 5 % nnowaan Bcex opollaeMblX yroaumn. 34ecb opolueHue
BbICTYNaeT Kak OAWH M3 (DaKkTOpPOB MOBbILLEHNA 3KOHOMUYECKON adphdoek-
TUBHOCTU CENbCKOXO3SMCTBEHHOIO NPON3BOACTBA.

B oTtaenbHbIX cTpaHax EBponenckoro corsa OpoLLeEHME paccMmaTpu-
BaeTCA KaK OMONHUTENbHOe Mepornpudatne. Tak, B ['onnaHann nnowagb
yroaunin, o6opyoBaHHbIX OPOCUTESNBHBIMU CUCTEMaMu, coctasnseT 24 %
BCEN NoLlann CerbCKOXO3ANCTBEHHbIX YroAuA U TONbKO OKOSO MOSTOBMHbI
3TOW nnoLiagu opoLuaeTcs.

CTaTUCTUYECKNA yYeT opollaeMblX 3eMefb MMeeT CBOU OCOBEHHO-
CTh Kak B Poccuu, Tak n 3a pybexxom. OdumumanbHbil CTaTUCTUYECKUIA Op-
raH EBponenckoro cotwsa—EBpocTaT BedeT yyeT Kak CerlbCKOXO3SAUCT-
BEHHbIX Yrogumn, KoTopble opollanucek B oT4eTHOM roay (irrigated land), Tak
N BCEN nNfowagn CeribCKOXO3ANCTBEHHbIX YroAuW, KOTOPble OCHAaLUeHbl
OpOCUTENBHLIMU MenMopaTMBHbIMK cucTeMamum (irrigable land). B tabnuue
2 npeacTaBneHbl NocnegHue.

MpuBeneHHble cBeaeHna oOTHocuTenbHO CoeanHeHHblx LTaToB
AMeEpUKN KacaloTCAa TOSMbKO (pakTUYECKN opoluaeMbix yrogun. [lona opo-
lwaemMmon nawHu (ybpaHHas noceBHas nnowagb) B obuwen ee nnowiagu
cocTaBnseT okono 17 %.

B Poccun ceepgeHunsa, nonydeHHble B xoae Bcepoccnimckon cernbeko-
xo3auncTeeHHon nepenucu (2006 r.), npeacrasneHbl B BUAe OBYX KaTero-
puUn — opollaemMble CenbCKOXO3AUCTBEHHbIE Yyroaba U (PakTM4ecku opo-
waemble. B Tabnuue 2 npencrasfieHbl opowaeMble yroabs, haktuyiecku
opolaembie yrogbsa B 2006 rogy coctaenanu 0,94 mnH. ra.

O6cnenoBaHne epMEPCKUX XO3SMUCTB, UMEIOLWMX B COCTaBe CBOEro
3eMIenosib30BaHNA opollaemble yrogbs, kotopoe nposoautca B CLUA
oavH pas B naTtb net (Farm and Ranch Irrigation Survey), nossonsieT yc-
TaHOBUTb CPeaHUn pa3mep Takmx XO3AUCTB.

B 2008 rogy HacumTbiBanocb 206,8 TbiC. pepMepCcKnx XO3ancCTB C
opowaembimn yrogbsaMn (9,4 % obLen YMCNeHHOCTU PepMepPCKUX XO-
3ancte B CLUA) ¢ obwen semenbHon nnowanbio 79,3 MIH.ra, 3 KOTopbix
22,0 MnH. ra opoluanock. Takum obpasom, cpeaHuin pasmep pepmepcKoro
X0391CTBa, UMeLLEero B CBOEM COCTaBe opollaeMble Yrofbs, cocTaBnseT
383 ra. 13 pesynbTtatoB Cernbckoxo3sinctBeHHon nepenucu 2007 roga mns-
BECTHO, YTO B LIESIOM cpeaHuin pasamep dpepmepckoro xosamncrtea B CLLUA
coctasnseT 167 ra.

YpPOXXanHOCTb CEeJIbCKOXO3ANCTBEHHbIX KyJibTyp 3Ha4yuMTEeNbHO BO3-
pacTtaeT Ha opoLlaeMbiX ydyacTkax. YpoXxanHOCTb kapTodensa ysennyinsa-
etca B 1,4 pasa (c 30,9 no 44,2 1/ra), nwenuusl B 1,9 (c 2,6 go 5,1 1/ra),
ceHa B 2,0 (¢ 5,6 go 11,2 1/ ra), Kykypy3bl Ha 3epHo B 1,7 pa3a (c 6,7 go
11,2 T1/ra).

OpolleHre npencTaBfneHo creaylwyMmm OCHOBHbIMU BUAaMW: MO-
BEPXHOCTHbIM, A0XAEeBaHNEM, NOAMNOYBEHHbBIM U KanefbHbIM.



Ctatuctuyeckne cBefeHUs1 O MNPUMEHSEMbIX BUAAX OPOLUEHUST B
depmepckunx xosancteax CLUA nokasbiBaloT, YTO LUMPOKOE pacnpocTpa-
HeHne npuobpeTaeT JoXAeBaHUEe, NMPENUMYLLECTBEHHO LEHTPO-OCEBLIMU
AoxaeBanbHbIMKM arperatamMm — aHarnoramm otedyecTBeHHbIx [OM «®pe-
rat». MaBecTtHo, 4to B 2008 rogy goxagesaHnem opouwlanocb 56 % Bcex
opoLaeMbix yroann (c fonen LeHTpo-ocesbix arperatoB 83 %). AuHamuka
OCHaLWEHHOCTN (PEPMEPCKMX XO3SMUCTB AaHHbIMM TUNAMU OPOCUTENbHbIX
CUCTEM BbLIrMSAUT criegyowmm obpasoM. YucneHHocTb xo3sancte: 1998
roq — 43,3 Tbic., 2003 — 47,0 Tbic., 2008 — 53,4 TbIC.; OpoLLaemMast nno-
waab: 1998 rog — 7,6 mnH. ra, 2003 roq — 8,6 mnH. ra, 2008 roq — 10,4
MAH. ra. K ux npenmyliecTsaMm MOXHO OTHECTM BO3MOXHOCTb MOnuBa of-
HWUM arperaTom nnowaan 53—-62 ra, aBToMaTUYECKNIN pexmm paboTbl, BO3-
MOXHOCTb KOHTPOMdA 3a napameTpamu v obbemamu OOXOEeBaHUs U Aap.

BcTpevaloTcs LeHTpO-0ceBble arperaThl C nnowiaabo nonmea, 40C-
Turarowen 200 ra.

OgHMM 13 akTopoB, BIIUSIOLWNX Ha pacnpocTpaHeHne yHUuumnpo-
BaHHbIX LEHTPO-0CEBbLIX AOXAEBaNbHbIX CUCTEM, MOXHO cCuYMTaTb Xapak-
Tep 3emMsieycTponcTea (pepmMepCcKknx XO3AUCTB: TEPPUTOPUA CENbCKON Me-
ctHocTu B CLUA pasgeneHa Ha kKBagpaTbl — CEKLMM CO CTOPOHOW OSIMHOWN
B 1 munio.

MenwnopaTuBHblE MEPONPUATUA UMEIOT KaK BHYTPUXO3ANCTBEHHbLIN
9KOHOMUYECKNIA 3(PAEKT, TaK MU IKOMOrM4yeckoe n coumarnbHoe BO3OEeNCT-
BUe.

OKOSOrMYeCcKUn acnekT NpefCcTaBneH BOMpocamMu 3arpsi3HEHUs BOA-
HbIX PECYPCOB, Hanpumep, nuraTenbHbIMU 3fIEMEHTaMM U NecTUUnaamu,
HaHEeCEeHMeM ypoHa 3KOCUCTEMaM, UCTOLLEHNEM TPYHTOBLIX BO, 3acorie-
HWUEM MOYB U ap.

K coumanbHOMY acnekty MOXHO OTHEeCTM npouecc nepepacnpene-
NeHust BOOHbIX pecypcoB (NpecHon BOAbl).

2 U3paunb
2.1 BopgHble pecypchbl

N3pannb — cTpaHa, koTopas gobunacb Bne4vaTnsowmx YCnexoB B
cenbckom xosanctaee [34]. MNnowanb N3pannsa coctaBnseT okoso 21 Thic.
KB. KM (ONna cpaBHeHunsa — nnowaab benropoackon obnactu B Poccun co-
ctaBnsaet 27,1 ToiC. KB. KM). 60% ee Tepputopnn — NyCTbIHSA, @ 3HaYUTESb-
Has YacTb — ropbl, XonMbl K neca. Cenbckoe X03ancTBO M3pannsa ncnbiTbl-
BaeT MOCTOAHHbIA HeOOCTaTOK NMpecHon BoAbl. BoaHble pecypchbl CTpaHbl
BeCbMa orpaHudeHsl. [logcuntaHo, 4To B cpefHeM 3a rof B Mspawne Bbl-
nagaeTt 6 mnpa. KybomMeTpoB OOXAEBbIX OCadkoB. M3 aToro konuyectBa
60—70% mncnapsietca Bckope nocrie BbinageHusa aoxas, He meHee 5% cbe-
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raeT B BUe NOBEPXHOCTHbIX CTOKOB B CpeansemHoe, KpacHoe n MepTteoe
Mop4. N3 octatowmxca 25% Bnaru, Kotopasa BNUTbIBAETCS B NOYBY, 3HAYK-
TeNbHOE KONMUYECTBO TakxKe nonagaeTt B MOPS C NOA3EMHbIM CTOKOM. [1o-
CTOSIHHbIX PeK B M3pawune marno, Aa u y HAX B NeTHEEe BPEMS CTOK CUMbHO
COKpallaeTcs, a HEKOTOpble MOYTU nepechbixaloT. EANHCTBEHHbIM 3HAYK-
TeNbHbIM pe3epByapoM MNpPecHoM BoAbl sBndeTca 03epo KuHepet (Manu-
NencKkoe Mope), U3 KOTOPOro exerogHo BblkaumBaeTcs B cpegHem 400
MIH. KyBoMeTpoB BOAbl NS KXHbIX panoHoB. O3epo KuHepeT — npoTou-
Hoe, 4Yepes3 Hero rnpoTtekaeT peka WopaaH. BeiTekas 3 osepa, MoppgaH
BCKOpe nepexoauT Ha Tepputopuio MopaaHuum, npuHumaeT B cebsa Boabl
peku Apmyk 1 3aTem nonagaet B MeptBoe mope. MepTBoe mope pasge-
NeHo Ha aBe yacTu: bonblias, nnowanbto 470 KB. KM, HaxoanTcs B npe-
nenax VopagaHuu, meHbLuaga (250 kB. kM) — B npeaenax Mspaunsa. Exeroa-
Hble pecypcbl npecHon Boabl B V3paune oueHuBatotca B 1800 MnH. ky6.
M. N3 aToro konnyectea okonio 1100 MnH. Ky6. M JaloT Marnble peku, pyybn
N poaHukn; 215 MmnH. obecneumBaloT peka ApKoH U ee NpuUTokun; 320 MIH.
NpUXoanTCsl Ha AOon mapaunbckon 4Yactu VoppoaHa u 180 MnH. ky6. m
MOXHO Mony4nTb, cobupasi BoAbl AOXKOEBbLIX NOTOKOB, a TAKKe NyTEM OYu-
CTKM CTOYHbIX BOA U ONPECHEHUS MOPCKOW BOAbI. [Moa3eMHble BOAbl OTNK-
4alTCS NOBbILLEHHOWN XXECTKOCTbLIO U3-3a NpuMecen brukapboHaTta Kanbums.

N3paunb 3acrnyXeHHO HasbiBaloT CTpaHou, nobeamBluen 3acyxy.
UTobbl 06ecneunTb MOCTOAHHO pacTywee notpebneHve BoAbl MPOMBbILL-
NEHHOCTbIO, CENbCKUM XO3SIMCTBOM M HaceneHueMm, B CTpaHe co3faHa
LUeHTpanM3oBaHHasi cuctemMa BoAOCHabxeHna W wuppuraumm, KoTopas
BKMNoYaeT BceuspannbCkun BOOOBOO W Ce€Tb UPPUralMOHHBIX KaHaroB.
[(maBHas nuHMA BO4OBOAA MPOTSAHYNach Ha 142 KM OT ceBepo-3anagHoro
b6epera Tusepuagckoro osepa (KnHepeT), KOTOpoE CRY>XUT OCHOBHbLIM pe-
3epByapom BCel CUCTEMbI, 00 NyHKTa Pow-xa-AinnH, roe oHa coeuHsAeT-
ca co 106-knnomeTpoBon NUHMEN FApPKOH — ceBepHbin Heres. NpoekTHas
MOLLHOCTb rnaBHOWN NHUK BogoBoda — 320 MnH. ky6. M B roa. JlinHna Ap-
KOH — CeBEpHbIN Heres, NOCTPOEHHas paHblUe rMmaBHOro BoAOBOAA, NOMy-
YyaeT BOA4Y U3 pekn APKOH U HECKOMBbKUX rMYyBUHHBLIX KONoALEB.

Bbiniv nocTpoeHbl U NPOLOSMKaT CTPOUTLCA NpyAbl-pesepByapbl
ans cbopa pgoxaeBbix BoA. [Npobnembl gedvunTta BoAbl peluanach no He-
CKOJIbKMM HarnpasfieHUsiM. OTO MakcumarnbHO 3dpdeKTUBHOE NCMNOSb30Ba-
HWE BOAbl B CETbCKOM XO3SIMCTBE 3a CYET NPUMEHEHUS] HOBENLLUX TEXHO-
nornn n obopyaoBaHUa ANS OPOLUEHUS; NMPUMEHEHNE OYULLIEHHBIX CTOM-
HbIX BOJ, AJIS OpPOLUEHMUs; UCMOSb30BaHMe rPyHTOBLIX BoA. B nocnegHee
BpeEMS CEPbE3HO paccMmaTpmBaeTCsa MPOEKT LupokomacwTabHoro onpec-
HEeHUs1 MOPCKOW BOABbI.

Ona W3pauna xapaktepHO KpanHe HepaBHOMEPHOE BbliNageHue
ocazkoB. Ecnn Ha ceBepe cTpaHbl ux yposeHb gocturaet 700 mm B rof, B
LUeHTpasrbHbIX paoHax — 600 MM, TO Ha lOore OH BblpaXaeTCs HUYTOXHOM
umcpon — 25 mm B rog. Bcenspannbcknini BOOOBOA NoLaeT BOAY B 3acylLu-
nmBble panoHbl. Mpobnemsbl, cBA3aHHbIE C HEXBATKOW BOAHbLIX PECYPCOB B
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FOXKHOW YacCTW CTpaHbl, peLlaroTcs He TOMbKO NyTem nepebpocku Tyaa us-
NALIKOB BOAbl C ceBepa.

[nsa cokpaleHns pacxoga BoOAbl Ha HyXObl CENbCKOro XO3sMUCTBa

NPUMeEHSOTCA Hambornee nepenoBbie U 3KOHOMUYHbIE CrocoObl opolle-
HUS, NO3BONAKLME HanNpaBnATb Bnary HeNnocpencTBEHHO K KOPHAM pac-
TEHUNW, LUMPOKO MPUMEHSETCA KOMIMbIOTEPHAS TEXHOMNOrns, 3Ha4yuTesbHO
paclumpsieTca napHUKOBOE XO3ANCTBO. PaspabaTbiBaloTcsi Nporpammbl
oboraweHna BogHbIX PECYPCOB CTpaHbl, METOAbI Bbl30Ba U YCUIEHNSA [0-
X051, ONMPECHEHUS 3aCOSIEHHbIX M BO3BpaTa CTOYHbIX BOA. ddpeKkTnBHOE
ynpaBneHue BOAHbIMU pecypcamm Nno3Bonuno yBennintb 06bLemMm cenbcko-
X039MCTBEHHOIO NMPOM3BOLCTBa 3a nocriegHue nornseka B 12 pas npaktu-
yeckn 6e3 OononHUTENbHbIX MOCTAaBOK Boabl — 6rarogaps CTporoMmy Ha-
6nogeHno 3a CoCToAHNMEM MHAPACTPYKTYPbI, NOAAEP)KAHUID YPOBHSA BO-
AOHOCHbIX CII0€B, YCTAHOBJIEHNIO COOTBETCTBYHOLLMX KBOT Ha BoAy U hu-
HaHCOBbIX CaHKUWMIM 3a ee nepepacxoq. Euwle ogHo pelleHue npobnembl —
ucnonb3oBaHne obopoTtHon Bodbl. N3 obuwero obvema 1,1 mnpa. ky6. m
BOAbl, pacxoQyeMon Ha CENbCKOXO3ANCTBEHHbIE HYXAbl, NPUBAN3NTENBHO
250 mnH. Ky6. M coCTaBUNM OYMLLEHHbIE CTOYHbIE BOAbl. O4YNLLIEHHbIE BO-
Abl OyayT ncnonb3oBaTbCs AM9 OPOLUEHUS TPETU BCEX CENbCKOXO3SANCT-
BEHHbIX nrowagen. OnpecHUTenbHblE YCTAaHOBKN, PacnofioXeHHble B O1-
nate, B panoHe MeptBoro Mops U B NyCTbiHe ApaBa, NOCTaBMAT eXe-
rogHo 161 mMnH. Ky6. M BOAbI 4N HYX uppuraumn.
70 MnH. Ky6. M BOAbl exerogHo AobbiBaeTcsl U3 NOA3EMHbIX UCTOYHUKOB;
Npu 3TOM UCMNOSMb3YITCA Takke reoTepmaribHble BOAbl, OBHApPYXEHHbIE B
panioHe Heresa. 3emnenenblbl YCTAHOBUMKU, YTO MNOMIMB MUHEpPAnM30BaH-
HOW COMOHOBATOW BOAOM CNOCOOCTBYET co3peBaHuio BGornee crnagkmx, no
CPaBHEHUIO C MONMBaeMbiMN OObIMHOW BOAOW, CENbCKOXO3SMCTBEHHbIX
KynbTyp.

AP PEKTMBHBIM OKasasnca Takke MeTo[ MNOBbILLEHNS UHTEHCUBHOCTU
ocagkoB («BblgavBaHua 06nakoB») MyTeM MX 3aceBa KpUCTanM4yeCKUm
nogomMm. Hambonee peHTabenbHOMY WCMONbL3OBaAHMIO BOAHLIX PECYPCOB
HemMario crocoBCTBYIOT Hay4Hble OOCTUXKEHWUS, B TOM YMCIe HOBeuLme
pa3paboTku B 06nactu CencMOonormMieckon TexXH1MkK, 6opbbbl ¢ 3arpssHe-
HUEM OKpyXawLlen cpefbl, oOXpaHbl WU pauMOHanbHOro WUCMOSb30BaHNA
NoYB, OCYLLUEHUSI CENbCKOXO3ANCTBEHHLIX 3eMenb U T.4. VI3MeHeHue Ha-
NnpaBfeHns NaBOOKOBLIX CTOKOB MyTeM KOppeKkuun pernbeda MEeCTHOCTMH,
MCMNOSb30BaHNE KOMMbLIOTEPOB AS151 NPOrHO3NMPOBaHNSA MOLLHOCTU NOBEpPX-
HOCTHbIX CTOKOB, MIfiaHMpOBaHMe ONTUMasribHOro pasMeLlleHnsa poLuuml, ca-
A0B, NOMEN N NnaHTauum — BCe 3TO Takke AaeT OlWyTUMbIe pe3ynbTaThl B
B6opbbe c onyCcTbiIHMBAHUEM.

BoaHble uctouHnku B Mspaune kpanHe orpaHuyeHbl, No3ToMy BCeMU
BOOHbIMK pecypcamMn ynpasnseTr BogHas komuccus, nmerowias npasa u
dyHKUMN MUHUCTepcTBa. [JencTByeT 3aKOH O BOAHbIX pecypcax, perynu-
pYKOLINNA pacnpegeneHne BoOAbl; HA ero ocHoBaHuM BogHaa komuccus
eXXeroHo onpeaensieT KBOTbl U LieHbl Ha BOAY ANs pasHbiX noTpebutenen.



KBOTbI U LeHbl MEHAIOTCS MO rogam, B 3aBUCMMOCTU OT KONMU4YecTBa ocaf-
KOB M CTEMNEeHn HanonHeHnsa Bogon o3epa KuHepeT, OCHOBHOIO MCTOYHUKA
NMTbeBOW BoAbl B cTpaHe. 70% Boabl OTBOAMTCS A9 CESTbCKOro XO3AUCT-
Ba, a ocTtanbHble 30% pacnpegensoTcsa Mexay apyrummn notpebutenamm
n ons 6bITOBbLIX HYXA HaceneHua. 1,3 mnpa. kybomeTtpoB Boabl W3pausnb
eXerogHo pacxofyeT Ha CelbCKOXO3SANCTBEHHbIE HYXbl, U 3a nocrnegHue
rogbl, 6rnarogaps cosepLleHCTBOBaHMIO 06OopyaoBaHUS W TEXHOMOMNNA,
pacxon BOAbl Ha rektap CHWXaeTCsl, a ypOXXanHOCTb YBeNnuinBaeTcs.

CocyaapcTBeHHas nNporpaMmma KOHTPOMSA BOAHbIX PECYPCOB BKIIKOYa-
eT BblpaboTKy HOpM NOTPebneHns 1 pacLeHOK Ha Nosib30BaHUe, a Takke
BCEMEPHOE MOOLLPEHNE NporpamMm, HanpaeBneHHbIX Ha oboraweHne BoOa-
HbIX pecypcoB. HoBasi nporpamma, paccumtaHHas Ha 10 neTt, npegycmart-
PUBaET. COKpalleHne UCMONb30BaHMA B CEMNbCKOM XO3SIMCTBE BOAbl, NpU-
rogHon Ans nutbsi, 6onee MHTEHCUBHOE WCMOMb30BaHME OMPECHEHHbLIX
BOJ, COKpalleHue Nnowaaen, 3aHsaTbiX Noa KynbTypbl, Tpebyloume NHTeH-
CUBHOro nonvea u He gawolwme npubbinn, 3agep)xaHne nNaBOAKOBbIX BOA,
WHTEHCMBHOE pa3BUTUE MapPHUKOBOrO XO3ANCTBA, MOBCEMECTHOE BHeape-
HWEe TEXHOMNOIMM ONPEeCHeHNa MOPCKOM BOAbI.

2.2 CenbCcKoe XO03UCTBO

Monogoe rocygapcteo M3pannb o6peno He3aBucuMOoCTb B 1948 ro-
Aay. 3a 9TOT KOPOTKUM UCTOPUYECKNIA Nepuos AOCTUTHYTbI AOBOJIBHO BbICO-
Kne ypoBEHb U KauyeCTBO XMU3HWU U3paunbCcKkoro Hapoga. PasBuBatb cesb-
CKOE XO35INCTBO MPULLNOCH MPaKTUYECKM C HYNS, [a elle U B OYEHDb TshKe-
NbIX NPUPOLAHO-KNUMaTUYECKNX YCITOBUSIX.

HepocTtaTok NaxoTHbIX 3eMerb U OrpaHNYeHHOCTb BOAHbIX PECYpPCOB
Bcerga ObifiM OCHOBHbIMU MNPENSTCTBUSAMU AN pasBUTUS CENbCKOIo XO-
3ancTea Mapannsa. bonee nonoBuHbl BCEX 3eMESNb HAXo4UTCs B Mnony3a-
cywnmBon 3oHe. OcTanbHble 3eMnU CTann HenpuUrofaHbIMKM Anga 3emnege-
nna 13-3a BEKamMuM NpakTUKoBaBLLENCS BbipyOKM NecoB, 3po3nmn Nnoys U 3a-
nycteHus. B koHue XIX cTtoneTtus, Korga eBpen Hayann Bo3BpallaTbCAa Ha
CBOI UCTOPUYECKYIO pPOAMHY, BONbLUOE BHUMaHWE YOEensnocb BO3poOXae-
HUO 3eMnu. NepBble noceneHubl youpann KamHuM C nonen, 3aHMManmuchb
TeppacupoBaHMeEM 3eMnM B FOPHbIX paroHax, ocywanu 6onota, caxanu
aepeBbsi. OHWM m3bickann cpeactBa 60pbbbl C 3p03neE NECCOBLIX NOYB B
NPUOPEXHBIX U HOXHbLIX parioHaxX CTpaHbl, NPeanpPUHANN NPOMbIBKY MOYB C
Lenbl YMeHbLUEHNSA NX 3aCONEHHOCTMW.

B koHue 1940-x — Havane 1950-x rogoB B CTpaHe CrioXunacb KpUTu-
yeckas cuTyaumsa ¢ nNpoaoBOfbCTBMEM. HaceneHue cTpaHbl HEMPEPLIBHO
yBENMYMBaNocCh, a HectabunbHasi nonnTuyeckaa obcTaHoBKa, SKOHOMMUYE-
ckasi 6nokaga n NOCTOSIHHasA BOEHHAasi yrpo3a CO CTOPOHbI coceaHuX apab-
CKMX CTpaH 3acTtaBunun npasutenbCcTBO N3pauna B anpene 1949 roga eee-
CTU B CTPaHE «PEXNM IKOHOMUM», a MOMNPOCTY KapTOYHYHO CUCTEMY, KOTO-
pas pencrteoBana o 1959 roga.
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Mcnonb3oBaHue TpaguuUMOHHbBIX TEXHOMNOIMMIA He NMo3BoNAno obecne-

YNTb rOCy4apCcTBO HEOOXOANMbBIM KONMMYECTBOM NPOLAOBONLCTBUSA, U Nepes,
KpecTbsiHaMu BCTasn BOMPOC: KakK BbIUTU U3 CO3[aBLUErocsA MNOSIOKEeHUA?
OKCTEHCMBHbBIA NYyTb pa3BuUTUSA Oblfl HEMPUEMMEM U3-3a OMPaHUYEHHOCTH
Tepputopun n pecypcos. OcTaBancsa OOWH BbIXO — pa3BuMBaTb WUHTEH-
CVYBHOE CeNlbCKOe XO35aMCTBO. JTO yaanocb caenaTtb Gnarogapsa camooT-
BEPXXEHHOMY Tpy4y W 3HTy3uMasmy, B TSXenenwmx ycrnoBusax, ocBavBas
3abpolleHHble, BekKamun He obpabaTbiBaBLLIMECS 3EMIN, n3obpeTas u npu-
MEHAHA CaMble NepenoBble U NPOrpeccuBHbIE TEXHONOMMN, B YCNOBUSIX He-
JocTtatka (PUHAHCOBBLIX M MaTepuanbHbIX pecypcoB. bonbuwon Bknag B
pasBuTUE BHECNU yyeHble, paspaboTaBlune geweBble U 3PPEKTUBHbIE
TEXHOMNOIMM OPOLLIEHUS], MO3BOSUBLLME MPU XECTKOM aedmumnTte BOLbl OpPO-
CUTb 3eMNK U Nony4YaTb HECKOSBbKO ypOXKaeB rof, He3aBUCMMO OT Kanpwu-
30B npupogbl. NosaBunmnce HoBblE COpTa PaCTEHUIW U BbICOKOMPOOYKTUBHbIE
nopoabl ckota. Ctann Npon3BOAUTLCSA CUCTEMbI KanenbHOro n mManoobb-
€MHOro OpPOLUEHUS], HOBbIE NETKNE U MPOYHbIE KOHCTPYKLNKN TEMMNLL.
B kpatyanwme cpoku ObINI0 HanaXXeHo MNPOMbILLSIEHHOE MNPOU3BOLCTBO
CUCTEM KanesibHOro OpOLUEHUS U CUCTEM aBTOMaTUYECKOro yrnpasrieHUs
NOSIMBOM, MO3BONSAKOLWMX NO 3adaHHOW nNporpaMmme nogasaTb HENOCPEACT-
BEHHO B MPMKOPHEBYI 30HY pacTEHUM BOAY U NMUTaTElbHble BeELLECTBA.
MoXHO ckasaTb, YTO B Nogbeme CefibCKoro xo3ancrtea Mapaunsa npuHnman
yyacTue BeCb Hapoph, U pesynbTaTbl He 3acTaBunn cebs xaaTb. K Havany
lwectnaecaTblx rogoB XX Beka npobnema obecnedeHusi cTpaHbl Npoao-
BONbCTBUEM Bbisia pelweHa. B 1959 rogy oTMeHUnn KapTodHyO CUCTEMY, U
C Tex nop B M3paune He 3HaoT Aeduumta npoLoBONbCTBUA.

B 1964 rogy 6bino 3aBeplleHO CTpoOMTENbCTBO Bcenspamnbekoro
BoaoBoda. C Ton nopbl B KaXKO0W N3pansibCKon KBapTUpe, B KaXXaoM, Jaxe
caMOM yaaneHHOM U MarneHbKOM Mocenke, eCTb Bofa, KoTopas nofaercs
cucTeMaTU4yeCcKkn, TO eCTb eXeHEeBHO U exe4vacHo, nof Xopowum aasre-
HMEM U B HeobOXoauMbIX KonumyectBax. [ns HyXd CenbCKOro Xo3sncTBa
YaCTUYHO MCMNOSb3YETCSA M BOAA C OUYUCTHBLIX COOPYXXEHUN BONbLUNMX ropo-
noB. Ho Takas Boga uaeT Ha OpoLleHne TOMNbKO TEXHUYECKUX KyrnbTyp, Ha-
npumMmep, Xnorika, Tak Kak uspaunbCckoe 3akoHoOaTenbCTBO 3anpewiaeT uc-
NoSfib30BaTh OObIYHYIO OYMLLEHHYIO BOAY 4S5 NOSiMBA OBOLLHbIX U PPYKTO-
BbIX NfaHTauun.

Ha kaxgom none nmeroTcs BofopacnpenenutersibHble KOSNeKTopbl
CO cyeTyMkamu, No3ponsaLMe nogasaTbh Boay B Noboe BpeMsa U B HyX-
HbIX KonuyecTBax. Kak npasuno, BCe CUCTEMbI OpOLLUEHNA 060pyaOBaHbI B
TOW UM MHOW CTEMNEeHN aBTOMAaTMKOW, Ha4yMHasi OT MPOCTbIX U HELOPOrmnx
KOHTPONNEPOB M 3aKaH4YuBas CIIOXHbIMKM CUCTEMaMWK, YyripaBfisieMbIMU
nepcoHarnbHbIMKU KOMMNbIOTEPAMK, CUCTEMaAMKN NPOBOAHON UK pagmo CBS-
3n, n dpepmep, cmasa B 3HOVMHbLIW JIETHUKW MOSIAEHb B CBOEM OME, Mo Npo-
XnagHbl BETEPOK M3 KOHAMLMOHEPA, MOXET NMPOKOHTPOSIMPOBATb N CKOP-
PEKTUPOBATbL PEXUM MOSIMBA HA CBOEM MNofe unn B TENMUE, KOTopble Mo-
PO HaXo4ATCA Ha PaCcCTOAHMN B HECKOSbKO KNITOMETPOB.
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Mocne obpeTeHus N3paunem He3aBUCUMOCTU obLias nnowaab o6-
pabaTbiBaeMbIx 3emernb Bo3dpocna co 165 000 rektapos B 1948 rogy 0o
440 000 cerogHsi, a 4MCro 3emreneribyeckmux KoonepaTtnBoB BbIPOCSO C
400 go 725. 3a TOT Xe nepuon NPOU3BOLACTBO CESIbCKOXO3ANCTBEHHOM
npoayKuMn Bblpocno B 16 pas, B Tpu pasa nNpeBbICUB TEMMbl pocTa Hace-
neHunsa cTpaHbl. ObLiee KONMYECTBO OPOLLAEMbIX 3eMefNb YBENUYUITIOCH C
30 000 rekrapos (B 1948 rogy) oo 255 000 B Haww gHW.

CenbcKoe X035IMCTBO UrpaeT BaXKHYH posfib B 3KOHOMMUKE W3pauns,
cocTasnsas 5% BanoBOro HauMoOHanNbLHOro npoaykra un 5,6% B CTpyKType
akcrnopTta. PaboTHMKM CenbCKoro Xo3sincTea cocTasnsaT npu atom 3,5%
HaceneHnsa CTpaHbl, 3aHATOro B MPOU3BOACTBE.

N3paunnb obecneymBaeT cebs npoayktamu nutaHna Ha 95%, BBO3S
npu 3TOM JNULLb HEKOTOPbLIE 3€PHOBbLIE U MACMUYHbIE KYNbTYpPbl, MSICO, KO-
de, kakao n caxap, 4TO C U3BLITKOM KOMMEHCUPYETCA LUNPOYaNLLNM pas-
HooOpa3nem NpoayKToB, KOTOPbIE CTpaHa NPOM3BOAMT Ha IKCMOPT.

Kaxabin yenoBek, paboTalLnm B CENbCKOXO3ANCTBEHHOM CEKTOpeE,
B COCTOSIHUWN NMPOKOPpMUTL 95 cooTevecTBeHHNKOB. [Ansa cpasHeHns: B CLLUA
9TOT NokasaTtenb paBeH 1:79, B Poccun — 1:14,7, B Knutae — 1:3,6. Noutn
BcsA 3emna N3pannsa (99,8%) HaxoauTcst B rocygapCTBEHHON COBCTBEHHO-
CTW, OHa NepegaeTca B apeHay Ha 49 ner.

Cenbckoe Xx03ancTBO WM3paunga npencTaBreHo cneaylowmmMmm opra-
HU3aLUMOHHbIMKU (hopMamu: KNbyLbl — CENbCKOXO3SANCTBEHHbIE KOMMYHBbI,
MOLLaBbl — YacTHble bepmepckne xo3sncTea u WngyTn — ceoeobpasHbIn
«rmdpua» knbyua 1 moluaBa.

Kubyu — ato gobpoBosnibHoe 06beanHeHne nogen ¢ uenbko nocene-
HUA Ha 3eMsie N OpraHn3aunn Xn3HM Ha NpUHUKUNax coOBMECTHOro Braje-
HUS1 COBCTBEHHOCTLIO, NIMYHOrO (HE HAaeMHOro) Tpyda, paBeHCTBa M yuya-
CTUA KaXKOoro Bo Bcex cdepax NpousBoAcTBa, NOTpebneHust u Bocnuta-
HUSA, a Takke B NMOMOLLM HOBOMPUOLIBLUMM MPU UX UHTErpaumMm B >KU3Hb
«KNBYLIHOTO» KOJSNEKTMBA.

Bo Bcex cdepax XO03aMCTB, OOLECTBEHHOW W  KYyNbTypHO-
BOCMUTATENBbHOW >XU3HU KUOYL, MPuU3HaH U YTBEPXOEH opraHamm roc-
ynpaBfiEHNS KakK CaMOCTOATelNbHas, camoynpaBnsowasca opraHn3aumns.
B pamkax KOMMyHarbHOro nocesieHns OCyLLeCTBNAeTCA MyHuumMnanbHaga
AEeATEeNbHOCTb, yYpexaaeTcsl MECTHbIWM opraH BnacTu; knbyu ynpasnseTcs
obLwmnm cobpaHmem 4neHoB, KOTOpoe U3bnpaeT cekpeTapmnaT U HECKOSbKO
KOMUCCUI ONS PYKOBOZCTBA TEKYLLMMU AenamMMu.

Knbyubl opraHMsoBaHbl Ha NpuHUMNAxX COBMECTHOIO Tpyna, KOnsek-
TMBHOMW COBCTBEHHOCTU WU KOMSEKTUBHOrO notpebneHunda. BcTynawowmin B
Kby, nepenaeT BCe CBOU LeHeXHble cbepexeHnsa nnu kanurtan B oopme
cpeacTB npoussoacTea B obwmn ooHa. A KOMMYHa, CorfiacHo yctasy, be-
peT Ha cebsi NONHY OTBETCTBEHHOCTb 3a paboTHMKOB M nx aeten. Nmy-
LecTBO KMbyua npuHagneXxnT BCEMY KONMEKTUBY U HE MOASNEXUT pasaeny
TakK Xe, Kak 1 npunbbifb, NofyyYyeHHas OT UCNOSb30BaHNA 3TOr0 UMyLLLECTBA
N TpyAa «KUBYLHUKOBY.
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[loxoabl He pacnpenenstTcs cpean paboTHUKOB HU B AEHEXHOMN, HU
B HaTypanbHon chopme. BmecTo aToro kubyl, yaoBneTBopsieT HyXObl CBO-
X YNEeHOB B efe, odexae, Xunbe, obpaszoBaHuu, B TOM YMUCIE BbICLUEM.
He obnagasa nuyHom cOBCTBEHHOCTHIO U MMYLLIECTBOM, «KMBYLHUK» obec-
nevyeH A0 KOHUA CBOMX OHEN BCEM HEOBXOAMMbLIM Ha MPUNUYHOM YPOBHE,
3a4acTylo Ha 6onee BbICOKOM, YEM MHOIME ropoXaHe.

[locyaapcTBO KOHTPONUPYET CUCTEMY 3eMIIeNONb30BaHNA NyTem ne-
pefayn 3eMnu, Haxoaswencsa B rocCoObCTBEHHOCTN, B apeHay 3a HEeBbICO-
Ky NnaTy Ha KONMMEKTUBHbIX UMW MHAMBMAOYANbHbIX Ha4Yanax Ha 49 net ¢
BO3MOXXHOCTbIO AarnbHENLero npoanexHus.

B kayectBe coBCTBEHHMKA 3eMNU M3pauSibCKOe rocyaapcTBO MbiTa-
NOCb pPeLnTb MPUCYLLYIO ManbiM CTpaHaMm npobrnemy paumoHanbHOro Mc-
NOMb30BaHNSA OrpaHUYEHHbIX 3eMerbHbIX Mrowaaen n BMecTe C Tem
ynpaBnATb NPoLEeccoM agantaumm MMMUIPaHTOB. Ha ocHOBE KOMMEeKTUB-
HOW apeHAbl rocopraHbl NOAAEPXKMBAOT ONTUManbHble (OPMbl arpapHOro
NPOM3BOACTBA, MNOOLPSS Pa3nnUyHble TUMbl KOONOObEANHEHUIA, MOCTOSTHHO
oKasbliBasg MM MOMOLb B PMHAHCUPOBaHUMK, CHabXeHuu, cbbiTe NpoayK-
uun. Bce cybenamm n accUrHoBaHUsS Ha noaaepkKy CenbCckoro X03amcTea
OCYLLECTBNAKTCA Yepes3 KoonepaTuBhbl.

He sBnstoTca ncknoyeHmem knbylbl 1 MOLLABbl, KOTOPbIE Mony4vatT
3eMI0 B apeHay M paspelueHue Ha 3acerieHue OT npaBuUTENbCTBaA Mo
npeacTaBrieHnio nocerieHyeckoro otaena Espenckoro areHtcTea. [lepBo-
HavanbHO ANns obecnevyeHus NPOXUTOYHOIO MUHUMyMa XO035MCTBaM Bbl-
Aenanca y4actok U3 pacdeTa B cpeHeEM Mo Tpu rekTapa Ha cemblo. C Ha-
yana 1990-x rogoB Ha oAMH KoonepaTuB NPUXOAUNOCh B CpeaHEM OKOMOo
520 ra, a npu cpaBHUTENBHO HN3KOM KadyecTse 3emnn — 800—1000 ra.

Kubyu nmeeT npaBo Ha HeobpeMeHUTenbHble (PUHAHCOBLIE YCNOBUS
apeHabl (9TO NpaBo nepefaeTcs «kKMbyuHUKam» No HacneacTBsy). 3emns
He MOXeT ObiTb pasfeneHa Mexay YrneHamu KOMMYHbl B Criydae ee poc-
Nycka Tak e Kak Mpuv BO3HUKHOBEHUN (PUHAHCOBbLIX 3aTPYAHEHUN HE MO-
XeT cTaTb CPeACTBOM MOMyyYeHust MnoTedHoro kpeamnta. NogobHo ocTanb-
HbIM OCHOBHbLIM hOHAAM, 3EMSISI UICMONb3YETCS KNbyLemMm 4o Tex Nop, Noka
OH (PYHKLUMOHMPYET Kak Npou3BOACTBEHHOe obbeauHeHune. Ecnum no pe-
LUEHNIO «KNBYLIHMKOB» KOMMYHa pacnyckaeTcsi, BCce OCHOBHble dOHAbI ne-
pexoasaTt B BedeHue EBpenckoro areHTCTBa, KOTOpoe nepeaaeT Ux BHOBb
co3aBaeMbIM KOMMYHaM.

CornacHo ycnosusam apeHabl Knbyubl 0653aHbl BO34eNbIBaTb 3EMIIHO
caMu M NUWb A8 Tex HYXA, KoTopble ykasaHbl B goroBope. MHbIMK cro-
BaMu, KMbyl, apeHayrLwwmnin y rocygapcrtea 3eMsito nog nons unun nnaHTa-
UMK, HE MEET NpaBa BO3BOAMTb 34€Cb NPOMMNPEAnpUATUS, HE NOMNYyYMB Ha
TO cornacus cobcTBeHHMKa 3eMnu. B knbyuax co cpaBHUTENBLHO KPYMHbI-
MU 3eMeNbHbIMU y4acTKaMn N orpaHNYeHHbIM YMCIIOM paboTHUKOB TPyao-
eMKne BuAbl AOEATENbHOCTU 3aMEHSIOTCS BbICOKOMEXaHU3MPOBAHHbLIMMU
onepauusamun. Hanbonbluee pa3BuTve 30eCb NOSYyYUIIN NOMEBOACTBO, MO-
NOYHOE N MSICHOE »KMBOTHOBO/CTBO.

13



[MnaHMpoBaHue B KMOyLax Be4EeTCS Ha YPOBHE OTAENbHbIX XO3ANCTB
M NO OCHOBHbIM HanpaBfiEHUSIM CXOOHO C OObIYHbIM BHYTPUPUPMEHHbLIM
NnaHMpoBaHMEM B YacTHOM npegnpuHuMmaTenscTBe. B Hayane kaxgoro
rofga cekpertapuaT U Kommccum knbyua paspabaTtbiBaloT roqoBble MiaHbl —
NPON3BOACTBEHHbIN, (PUHAHCOBLIN, MHBECTULMOHHBIW, KOTOPLIE NpeacTaB-
nalTCs Ha yTBepxaeHue obliero cobpanus. NnaHoBas paboTta — BHyT-
peHHee feno kubyua, 4To He MCKIYaeT, o4HaKo, npefocTaBrieHns gou-
HaHCOBOro nriaHa 6aHKam, KpeguTyrwMM [JaHHOe KOMMYHaribHOe noce-
nexnune. OTnuune KMbyues OT YacTHbLIX KOMMAHUA COCTOUT B TOM, YTO 34€eCb
npuv naaHMpoBaHUM OCOObIN aKUEHT [enaeTcs Ha Ce30HHble nepemelle-
HUA paboyen cunbl C OAHOMO yyacTka Ha Opyron. 3To O6bACHAETCA MHO-
rooTpacrneBon CTPYKTypon KubyLeB, CE30HHOCTLIO paboT B NOMEBOACTBE U
X CTPEMSIEHMEM K MOCTOAHHOW M MOSTHOM 3aHATOCTU CBOMX 4rieHoB 6e3
NnpuBReYeHns HaeMHon paboyen cunbl co CTOpPOHbI. Becero B 3paune 267
Knbyues ¢ 00Lmm HaceneHmem okorio 3% OT BCEX XKuTeren cTpaHbl.
MowaB — CenbCKOXO3ANCTBEHHOE NOceneHune, rae 6buIT U cCHabXeHue ocy-
LLEeCTBNAKOTCA Ha KoornepaTUBHOW OCHOBe. Hanuuue koonepauuu He co-
NPOBOXOAeTCA M3MEHEHMEM cTaTyca 4fieHOB MOLUaBa Kak BragernbleB
depm 1 npuHagnexawmx v cpeacTs npomsBoacTea. YactHas cobCcTBeH-
HOCTb Ha HUX (3a UCKITOYEHNEM 3EMSIN) MOMNHOCTBLIO COXPaHAETCA.

B HanbonbLlen crteneHn oxaadeHo NPOM3BOACTBEHHOM Koonepauuen
BblpalimBaHne (PpykToB M MOMEBbLIX KyMbTyp, YTO Bbl3BaHO Heobxoammo-
CTbl0O SKOHOMUW Ha OBNaAEHUM OTpacreBbiMU TexHonormsamu. B octanb-
HbIX e OTpacnsix — >XMBOTHOBOACTBE, OBOLUEBOACTBE M BbipalLMBaHUU
LBETOB — MPOU3BOACTBEHHbIE Onepaunn BbIMOMHAKTCA hepmamn MHOK-
BUAyanbHO.

[Mpy cpaBHEHUM Tpex pPasHOBUOAHOCTEWN CESIbCKOXO3AMCTBEHHbIX KOO-
nepaTtMBoB — KMOYLIEB, MOLLABOB U CYLLUECTBYIOLNX B 3anafHblX CTpaHax
CHab>XeH4eCcKO-CObITOBbIX KOOMEepaTMBOB — OKasblBaeTCs, YTO MOLLABbI
nMmetoT ropasno 6onble obuwero ¢ TpeTbMM TUMNOM. Tak e, Kak U ero 3a-
nagHbl aHanor, MowaB — 3TO0 06beAnHeHMe YacTHbIX ddepM, 3aHUMalo-
Lieecs, B OCHOBHOM, 3aKyno4YHO-CObITOBOM U KPEeOUTHOW AeATENbHOCTLIO.
CteneHb 0b60OLLECTBNEHNS CPEACTB NPOM3BOACTBA M KOMNEKTUBU3aLMS
BCeX cdep XKU3HM B MOLLaBaxX HECPaBHMMO HUXe, YEM B KOMMYHaSTbHbIX
noceneHnsx.

Knbyubl 1 MoLwaBbl AOMUHUPYIOT B U3PaUITbCKOM CESTbCKOM XO3SANCT-
Be — Ha ux gonto npuxogutcsa okosnio 80% npousBoauMMon B CTpaHe arpap-
HOW NPOAYKLUMKW, KOTOPYI OHW OendaT mexagy cobon npMMepHO B paBHOW
nponopumn. OHK obpabaTbiBatoT npumMmepHo 70% naxoTHOW 3emnun, Bna-
netoT 74% OCHOBHbIX CEMNbCKOXO3SANCTBEHHbBIX (OOHA0B CTPaHbI.

KoHkypupys mexay cobon kKak fBe pasHble hopMbl 06LLECTBEHHON
opraHusaumm nNpousBOACTBaA, 3TU [BE COCTaBHble 4YacTW KOOMNepaTUBHOIO
CeKTopa B3auMOONOSHSAT APYr ApYyra Ha OCHOBE CMOXUBLUErocs B CTpa-
He BHYTpMoTpacneBoro pasgeneHna tpyaa. Cneumanusaumns NCTopudeckn
onpegenseTca pasmepamu yroaum, NOYBEHHbIMU U KNMMATUYECKUMU YC-
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nosuamn. B knbyuax, pacrnonaratowmnx KpynHbIMKU, MO U3pannbCKUM Mac-
wrabam, 3emMenbHbIMW y4acTkamun, TpygoeMKMe BUAObl OEeATENbHOCTU 3a-
MEHSIOTCH BbICOKOMEXaHU3NPOBAHHBLIMK OnepauusiMn: Hanbonbllee pas-
BUTUE, KaK OTMeYarnocb, nony4yatT MONeBOACTBO (3NakoBble N TEXHUYe-
CKUE KYNnbTypbl), MOJTIOMHOE N MACHOE XMBOTHOBOACTBO. Ha MeHbLnx 3e-
MerbHbIX y4YacTKax, apeHayembiX MollaBamu, nNpeobnagatoT BbipallMBa-
HWe TPYAOEMKUX KynbTyp (UMTpyCcOBble, OBOLWM, BaxyeBble, LUBeTbl), MO-
NOYHOE XXMBOTHOBOZCTBO, a B FOPHbIX panoHax, rae cywectsyet aedomuunt
npuroaHbiX Anga obpaboTku nnowaaen, — NTULEBOACTBO.

Mo cTeneHn MHTEHCMBHOCTM NPOU3BOLCTBA, YPOBHIO MPON3BOANTENBHOCTU
Tpyaa knbyLbl CyLLECTBEHHO NPEBOCXOAAT MOLLUAaBbl, KOTOPbIE B CBOKO O4Ye-
peab onepexarwT Mo 3TUM MoKasaTeNisiM 4YacTHble HEeKOONnepupoBaHHbIE
doepMbil.

CerogHs MoLUaBbl BbINOMHAKT ONpeaenieHHyo porb B TPyO0YyCTPOn-
CTBE HOBbIX MMMWUIPAHTOB, TOr4a Kak BO3MOXHOCTU KUOYLIEB B 3TOM MNiiaHe
OrpaHuYeHbl B CUIy UX cneundunyeckoro xapakrepa.

B mMowagax, B oTniMyune ot knbyues, 6anaHCc NIMYHON MHULMATUBDLI U
COBMECTHOMN 3KOHOMMYECKOWN AEATENbHOCTU AOCTUraeTcs Ha OCHOBeE npe-
MMYLLLECTBEHHO WHOMBMAOYANbHOrO BEOEHUS XO035MCTBa napannefibHo C
Koonepaunen B cdepe 3KOHOMUYECKUX CBA3EN CENIbCKOro XO3SIMCTBa CO
CMEXHbIMM OTPACNSAMN 3KOHOMUKN.

Cneunduka MoOLIABOB COCTOUT ele U B TOM, YTO BONbLUNMHCTBO M3 HUX HE
co3gann cobCTBEHHbIX CObITOBbIX, CHaBXEH4YeCKMX M OOCHyXMBaKOLLMX
ob6beanHEHUN.

Cenvac passuTne MOLLIABOB UAET MO HanNpaBnNeHU CO3JaHUs1 KOO-
nepauum 3anagHoro obpasua — nyteM o6beguHeHna onTUMarnbHbIX MO
pasmepamMm crneumannampoBaHHbIX bepM B MHOrouenesbie KoonepaTuBbl
UM NX y4acTust cpasy B HECKOSbKUX accouunaumsax onpeneneHHoro npo-
domns.

KpecTtbaHe B V3paunrne nonb3yoTcs YypesBbidauHbIM YBaXXEHUEM, YTO
B NEPBYIO o4Yepenb CBSA3aHO C UX NepBONPOXOAYECKON POSIbl0 B OCHOBAHUMU
N pasBuUTMM Morogoro rocygapctea. Kubyubl cyuiectsoBanu ewe 4o Toro,
kak nosieuncsa U3paunb. FocygapctBo okasbiBaeT kubyuam n cdepmepam
MacCUPOBaHHYDO M MHOrOYpPOBHEBYIKD MOALEPXKKY: MpefocTaBndeT rocy-
napcTtBeHHble kpeantbl noa 10% rogosbix Ha 20 neT, BblgaeT KBOTLI N Of-
naympaeTt 2/3 CTOUMOCTM BOAbI.

Cepbe3Hyto NOMOLLb OKa3sblBaeT crnykba MHCTpykTaka MuHuctepct-
Ba CEJIbCKOro XO3AMCTBA U PasBUTUA CENbCKUX panoHOoB. Kaxabln cenb-
xo3npoussogutenb umeeTt npaso Ha 100 yacoB KOHCyNbTauuu crneyuanu-
CTOB MO TEXHOMOMMK U 3KOHOMUKE, npnyem 70% CTOMMOCTU 3TUX KOHCYIIb-
Tauun onnadmeaeT rocygapcteo u 30% — depmepsbl. [NpumeHaTca pas-
HooGpasHble MeToAbl MHCTPYKTaXa: MHAUBUAYyasbHble KOHCYMbTauun, o4-
HOOHEBHblE CeMUHapbl, KypCbl, CE30HHble BCTpeYn, TefiePOoHHble KOH-
CynbTauuun, KOMMNbIOTEPHbIN aHanu3 un ap.

15



focypapcTBoM paspaboTaHa uenad cMctema CTUMYNUMpoOBaHUS BHE-
OPEHNA HOBbIX TEXHOMOMMN N MHHOBaUWn. Tak, dpepmep, NOCTPOUBLLMIA CO-
BpeMeHHyto Tennuuy (ee ctommoctb $ 500 000) 1 caaslumii ee B aKcnnya-
Tauuto (cBoeobpasHas rocrnpuemMka), nonyyaeTt B Nogapok OT rocygapcrea
30% ee ctoumocTn (eMy norailaeTcs TpeTb Kpeauta). B cenbckoxossamncT-
BEHHOM MPOM3BOACTBE NpeobnagaeT MapKEeTUHroBbIN NOLXOL, €My MNoa-
YMHeHa BcA nocneybopoyHasa obpaboTka: copTMpoBka, obpaboTka rasom,
ynakoBka, oxnaxgeHue n T.4. Pe3ynbTaTbl Takon NOSIMTUKN — €XErogHbIN
NPUPOCT CeNbCKOX03ANCTBEHHOM Npoaykumn coctasnsaeT 10%, a 3a 10 nert
ee o6beM BbIpoc B 2,5 pasa.

Knbyubl He TONbKO MPOU3BOAAT M pearnim3yloT CEefbCKOXO3ANCTBEH-
Hble NPOAYKTbl, OHN aKTUBHO COTPYAHMYAIOT C YYEHbIMU B Aene MoL4epPHU-
3aumMn 1 MOBbIWLEHUS NPOAYKTUBHOCTU BCEX OTpacCren CerbCKOXO3ANCT-
BEHHOro npom3BoacTBa. MIMeHHO B kubyue Obinia cos3gaHa cucTeMa Ka-
NenbHOro OpPOLLUEHUS, MHOrMe 0a3oBble NPeAnpPUATUS CENbCKOXO3SNCT-
BEHHOro obopyaoBaHus Takke HaxoaaTcs B Knbyuax.

N3pannbckne yyeHble N UHXEHEPbl B TECHOM COTPYAHMYECTBE C
KpecTbaHaMu JOOMINCL B TEXHOMOMMKU KanesibHOro OpoOLLEeHUU NUOUPYHO-
LLIero NosioXKeHnst BO BceM Mupe. LIeHTpOM NpoeKkTupoBaHnsa Takmx CUCTEM
ABNSAeTCs UHCTUTYT «Hetadumy» B6nM3n Tenb-ABumBa. OH NpuHaanNeXuT
Tpem knbyuam, HacuuTeiBaeT 700 coTpyaHukoB B MN3paune n 200 — 3a py-
6exxom. MHCTUTYT paspabaTbiBaeT, M3rotaBnMBaeT M yCTaHaBMMBaET Ha
MecCTaxX KOMMMEKCHble YCTaHOBKW A1 3acyLMBLIX PErMoHOB MO BCEMY
Mupy. o xenaHuo KIMEHTOB 3KcnepTbl 3 «HeTadum» obecneumnBatoT
Takke obydeHne nepcoHarna, arpapHoe KOHCYNbTUpOBaHWE, MEHEMKMEHT
n MapkeTuHr. Crneuyuanuctam «Hetadomm» C NOMOLLBIO TEXHUYECKUX XUT-
pocTen yaanocb npeaoTBpaTUTb 3aKynopuBaHWE LUMAHIOB, KanenbHbIX
BEHTUNEN W pacnpbickuBaTenen ynobpeHun. TexHornoausi KaresbHO20
opouweHusi bbiria He0aBHO OMMEeYEeHa KakK caMoe B8axXHoe omkKpbimue W3-
paurisi co OHS1 OCHOB8aHuUs1 2ocydapcmea.

Knbyubl paboTaloT B TECHOM COTPYOHMYECTBE C AECATLIO BEAYLLMMMU
CENbCKOXO3SINCTBEHHBIMW MHCTUTYTaMn CTpaHbl, B TOM YUCNE C MHCTUTY-
TOM «BynkaH» n CenbCKOX03aMCTBEHHbIM haKynbTeTOM EBpenckoro yHu-
BepcuteTa B PexoBoTe. ®uHaHCMpoOBaHWE uccrnenoBaHuMi u paspaboTok
OCYLLEeCTBNAIT 25 NPOMbLILNEHHbIX M TOProBbiX accouuauuin, a Takxke
NPaBUTENLCTBEHHLIE YYPEXOEHUS U COTHM YacTHbIX dmpm. NMponssoguTe-
NN arpoOTEXHUKM CErodHsa MOHMMALOT, YTO UX YCrnexX B 3HAYMTENbHOW CTe-
NeHW 3aBUCUT OT MOCMEeAylLWero KeannuumpoBaHHOrO 0BCNyXUBaHUSA
3aka3umkoB. CuCTeMbl KanenbHOro OpPOoLUEHUA U Tennu4yHble XO03S1UCTBa
NMPOEKTUPYIOTCA C YYETOM KOHKPETHbIX TpeboBaHun notpebutens. KoH-
cynbTauuu npodeccnoHanosB Mo3BOSISAKT NOBbLICUTbL IPIEKTUBHOCTL UC-
NoSIb30BaHNA yaobpeHuin, necTuumaos, CeNeKUNOHHbIX CEMAH U T.4.

YcnewHo pellaeTca 3agava MogepHn3aumm cefbCKOX03s1IMCTBEHHOTO
NpPoOn3BOACTBA LENbIX PerMoHoB. PMpMbl 3aknovaoT KOHTPAKTbl Ha Bbl-
NOSIHEHME KOMIMMEKCHbIX MPOEKTOB, nNpeaycMaTpuUBaOLWMX MOBbILIEHUE

16



9 dEKTUBHOCTN  BOAOMOMBb30BaHUS, MNOADOOP CENIbCKOXO3SANCTBEHHbIX
KynbTyp U NOCEBHOro matepuana. Pvpmbl NpegoCcTaBngaloT KOHCYNbTauum
MO BOMPOCaM COCTaBfeHUs rpadmka CerlbCKOXO3SANCTBEHHbIX paboT, yyu-
ThiBaKOLLEro YPOBHM LIEH HA MUPOBLIX PblHKaX, Bbibopa yaobpeHuin n nec-
TUUMAOB, MUHUMASbHO 3arpAsHAKLLMX OKpyXatowyo cpeny u T.n. [Nposo-
AATCA Takke cneuuvanbHble KypCbl AN CeNbCKOXO3ANCTBEHHbIX paboTHK-
KOB, MO3BONAKOLWME UM OBageTb HOBENLLUMMW arpoTEXHOSTOMMSIMM.

OOHMM M3 rnaBHbIX OOCTUXKEHUN N3PaUibCKOM arpoKynbTypbl ABS-
€TCS LUMPOKOE NPUMEHEHME TENNNLL.

fonnangubl n3obpenn Tennuubl, NO3BOMNLAOLME BblpallMBaTh OBOLUM
N QPYKTbl B CEBEPHLIX CTpaHax. [Nepen uspaunbTaHamm e Cctosfna 3aja-
Yya HanMTN BO3MOXXHOCTb BblipaliMBaTb OBOLIN U OPYKTbl B YCIIOBUAX YOUIA-
CTBEHHO >Xapkoro u 3dacywnusoro knumarta. Okono 3000 ra Tennu4yHbIX
nnowanen no3BossAT CerogHsa uM3pannbCkuMm dpepmepam C yCcnexom 3a-
HUMaTbCs OBOLLEBOACTBOM M CagOBOACTBOM, HEB3MpPasi Ha HEYOOBMETBO-
pUTENbHOE Ka4yeCTBO MOYB, 3aCyLUNUBLIN KNMMAT U CKyAHble 3anacbl BOAbl.
Tennuubl MOryT coopyXaTbCs Oaxe B TakuMx MecTax, rge nodysa coBep-
LEHHO He npurogHa ans semnenenuvs. MppurauuoHHble CUCTEMbI peLuaroT
npobnemMmy HexBaTKM BOAbl, a HanpaBneHuUss CTEHOK W rnonora Tennuubl
BapbUpPYIOTCA TakuM obpasom, 4Tobbl perynmpoBaTb OOCTYN COMHEYHOro
cBeTa u TemnepaTtypy BHyTpu. lMnactnkoBoe nokpbiTUe obecneynBaeT
TepManbHy Le3NHGEKLUNIO NOYBbI Nepes nocazkon U akkyMyrnsaumio Ter-
na B NPUNOYBEHHOM Cfloe, a Takke npeaoTBpawlaeT pa3BuUTUE COPHSKOB U
BpeauTenen, ncnapeHue Bnarn n yteyky ygobpeHmin. Cetyatoe nokpbiTve
orpaxkgaeT pacTeHusl OT WUTOBOK, KNeLwen u apyrux speautenen, a cne-
UuanbHble ceTyaTtble MOKPbITUSA K TOMY Xe BbIMOSHAKT POSfib TepMasibHOro
3KpaHa, oxnaxgasi pacTeHusi IHEM U COXpaHsAs Tensio Houbk. CUcTeMsbl
a’po30SbHOro AoXaeBaHns MoryT ObITb UCMOSb30BaHbl A8 KOHTPOSS 3a
COCTOSIHMEM UCKYCCTBEHHO CO3aBaemMoro Knmumara.

Bcem uuknom paboT ynpaBnsaoT crneumanmampoBaHHbie KOMMNbIOTEpP-
Hble nporpammebl. N3pannbckue Tennmubl MOryT CRyXXUTb NMPUMEPOM nepe-
noBoro cenbckoro xosanctea XX| Beka. M3apannbCckne npoMblLLNEHHbIE
KOMMaHMN BbINYCKAOT U 3KCMNOPTUPYHOT BbICOKOKAYEeCTBEHHOE MacTUKO-
BOE MreTeHOoe NOMOTHO AN TENnSvL U CneumanmsnpyoTca Ha TenSIMYHbIX
NPOEKTax, YYNTbIBAOLIMX KOHKPETHbIE NOXeSaHUs KNneHToB. dupmbl OKa-
3bIBalOT KOHCYJSIbTATUBHbIE YCNYrK, NPON3BOAAT YCTAHOBKY Tensuy, N Tex-
Hu4eckoe obcenyxusanue. MNockonbKy TENNNYHbIE MPOEKTbI COMPSIXKEHbI CO
3HaYMTESIbHLIMWU NepBOHaYasibHbLIMW 3aTpaTtaMn, OHWU, B NEPBYIO oyepenb,
npeaHasHayeHbl Ans BblpaluBaHua KynbTyp, obecneunBaromx BbICOKYHO
NpubbINb — HECE30HHbLIX OBOLLEN, CreuuMn N NpaHOCTEN, LIBETOB, AeKopa-
TUBHbIX PACTEHUIN U T.1.

CoBpemMeHHasa Tennvua no3BOSIIET MOMHOCTbIO ynpaensaTb 60sib-
LLUIMHCTBOM TEXHOJIOMMYEeCKnx napameTpoB. Pe3ynbTaToMm SBAAETCA 3HA4n-
TeNbHOEe yBenuyeHne nNpousBoAcTBa npoaykumun. Napaunnbckue dpepmepsl
BblpalumMBaloT 0O 3 MIH. pO3 C rekrapa Tennuy 3a ce3oH. U npubnuau-
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TenbHo 300 T TOMATOB C rekrtapa, YTo B 4YeTbipe pasa 6onblue, YeM B OT-
KPbITOM FPyHTE.

Eule ogHon HOBMHKOM ABNSieTCA (PUTOMOHUTOPUHI — KOMIJIEKCHas

AnarHoCcTuKa COCTOSIHUSI pacTeHun, B paspaboTke KoTopon MN3pannb sBns-
€TCA HECOMHEHHbIM NNOEPOM.
PUTOMOHUTOPUHT — HENOCPEACTBEHHbIN U HEMPEPLIBHbIN KOHTPOSb MNpo-
Lecca pocTta pacTeHWin, HanpaBfeHHbIN Ha YCOBEPLUEHCTBOBaHME yrpas-
naemMblx (PakTopoB YPOXaWHOCTU — CTAHOBUTCA MWUPOBbLIM CTaHOapPTOM
pa3BUTOrO CENbCKOro XO34AWCTBA, KOTOpoe B Onvkanwune AecatuneTus
M3MEHUT NOAXO4 pacTeHMeBoOoB K cBoen pabote. PUTOMOHUTOPUHI Mo-
3BOMSAET COKpaTUTb UCMOSb30BaHME NPUPOOHbLIX PecypcoB U obecneynTtb
TEM CaMbIM OXpaHy OKpyXxatoLen cpeabl.

OBoLn cocTaBndaAT okorno 17 NpoueHTOB 0OLIero n3paunbCKoro

CENbCKOXO3SNCTBEHHOIO npounseoncTea. B M3paune BbiBegeHo Gonbluoe
KONIMYECTBO HOBbIX COPTOB M rMOpmnaoB, Nonb3ytowmxcsa 6onblimm crnpo-
COM BO MHOrMx cTpaHax mupa. MHorme copta OCOBeHHO noaxoasaTt Ans
BblpallMBaHNA B 3aKpbITOM FPYHTE U B CTPaHaXx C XKapKuUM KIiMMaToM.
B W3pawne BbipawmsaHue oBOLUEN CTano UCKYCCTBOM, OCHOBaHHbIM Ha
MCNONb30BaHUN MMOBPUOHLIX CEMSH; BHECEHUST YAOOPEHUIA, COBMELLLEHHOIO
C nonvBoMm; Bbibope mMaTepuanoB ANs NOKPbITUA Tennuubl, paspaboTaH-
HbIX creunanbHO ONS OAaHHOro BMAA pacTeHUA U NPUMEHEHUs nporpec-
CVBHbIX cuCcTeM 06paboTKn n xpaHeHusi cobpaHHoro ypoxas. M3-3a 6onb-
LIOro pasHoobpasusi KnumaTuyeckn n Tonorpagpuyecknx ycrnosum B cTpa-
He MPUMEHSIOTCA pasfinyHble TEXHOMOMMM U METOoAbl BblpallMBaHUS OBO-
Len, BKAoYalLwme KanenbHOe opoLLeHne, Tennuubl C cCUcCTeMamun ynpas-
NIEHNSA KNUMaATOM M CNoco0 BbipalMBaHUs B MarioobbeMHOM MCKYCCTBEH-
HOM cyb6cTpaTte. ManoobbemMHasas TEXHOMNOrUS yCTpaHaeT MHOrme Hegoc-
TaTKn, NpuUcyLline TpaguumoHHON TEXHOMOMMK, N gonyckaeT 6osble BO3-
MOXHOCTEN ynpaBneHnsi OpOLLEHMEM U CO3PEBAHUEM.

Cpeam nspaunnbCKnx cenbCkoX0o3siMCTBEHHbIX pa3paboToK — KOMMbHo-
Tepu3oBaHHasa CMCTEMA KOHTPOSS 3a BHECeHMEM yaobpeHuin yepes nppu-
rauMoOHHYI0 CUCTEMY U NepeaoBble MeTOoAbl KOHTpONs TemnepaTypHo-
BNa)XXHOCTHOIO peXxuma noMeLweHnn, nosponswuwme obecneyntb ONTU-
MarnbHble YCINOBUSA B NTULEBOAYECKUX U TEMINYHbIX XO3SUCTBaX.

CBouM npouBeTaHMEM CeNbCKoe X03aNcTBO M3paunsa, 6e3ycnoBHo, 0b6s-
3aHO MHTEHCMBHbBIM MPUKIAAHLIM UCCEeLOBaHUAM, KOTOPblE MOCTOSIHHO U
ycrewHo BeayTca B ctpaHe. CoBpeMeHHOe CernbCKoe XO3SIMCTBO MpaKTu-
YeCcKM MOSIHOCTbID OCHOBaHO Ha pesyrbTaTax HayuyHbix paspaboTok. Ero
OopraHu3aumoHHas CTpPyKTypa MNO3BOMSET MNpaBUTENbCTBEHHbLIM yypexae-
HUAM, akagemMmnyeckum nabopatopusam u koorepaTMBam COBMECTHO 3aHU-
MaTbCsl KaK pelleHMeM HacyullHbiX npobriem, Tak U NepcnekTMBHLIMU UC-
cnefoBaHusaMn. HaydHo-nccnepoBartenbckue paboTbl, NPOBOAMMbIE OS5
CenbcKkoro xo3amcrtea Mapaunsa, obycnosunu peskoe nosbllleHne obbema
M KadecTBa Npou3BoAMMON Npoaykuun. B uenom cekpet ycrnexa — B He-
NpepbIBHOM B3aUMOAENCTBMM U NOCTOSIHHOM 0BMeHe MHopMaLmen Mex-
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Ay HayydHbiMK paboTHMKamMu N pepmepamun. PasBeTBrneHHas ceTb UHGOp-
MaLMOHHbBIX Cry06 NO3BONMSET ONepaTUBHO CTaBUTb TEKyLLUMe 3adadvn oT-
pacnu nepen HayydHbiMn nabopatopusimmn, CTOMb Xe onepaTnBHO anpobu-
poBaTb HOBLIE MOEW U BHEAPATb B NPaKTUKY pesynbTaTbl HAYYHbIX UCChe-
[OBaHUMN.

Cenbckoe X035MCTBO CTpaHbl OCHALLEHO CaMOW NepeaoBOM TEXHO-
NorMen 1 3NeKTPOHHbIM 000opyLOBaHMEM, CKOHCTPYMPOBAHHbLIM U MPOU3-
BeAeHHbIM B WM3paune. HenpepbiBHOE co4veTaHue YCUITUA WNHXEHEPOB-
KOHCTPYKTOPOB C OMbITOM PabOTHMKOB CESbCKOro XO35IMCTBA MO3BOSUMO
cosfgaTb HagEeXHOe U BbiCOKONpoussoanTenbHoe obopyaosaHune. B cTpaHe
BHepATCA pa3HOObpasHble CUCTEMblI OPOLLIEHUS OT MPOCTENLINX pas-
Opbi3rmBaTenen 00 KanesnbHbIX CUCTEM, YrnpaBrsieMbliX C NMOMOLbLI KOM-
nbtoTepa.

MWHUCTEPCTBO CEMbCKOro X035IMCTBa OCyLLEeCTBNAET obLliee pyKkoBo-
ACTBO OTpachnbto, NpeabsBnsas noBbilEHHbIE TPebOBaHUSA K Ka4eCcTBY Mpo-
aykumun. B ero goyHKUMM TaKke BXOOUT BCEMEPHOE COOAENCTBME UCCNeao-
BaTeNbCKMM paboTam, OTpacneBoMy NnaHNPOBAHUIO U MAPKETUHTY.

2.3 NocTuXXeHus B 00riacTn OpoLleHUss U OHYUCTKU BOAbI

B Uspaune paspaboTaHbl nepeaoBble METOAbI perynmpoBaHnsa Boa-
HOro pexxmma n 04nCTKM BoAdbl. 44% BOAbI, NCNOMb3YEMOW B N3paniibCKOM
CenbCKOM X03ANCTBE, — 3TO 060POTHAs BoAa 1 BOAA HM3KOrO Ka4yecTBa.
HexBaTka BoAbl, a TaKKe XeCTKasa LeHoBasi NoNuTuKa npmBoaaT K Heobxo-
ANMOCTU UCMONb30BaHNA COMEHON M MOBTOPHO nepepaboTaHHOW BOAbI.
ConeHasi Boga ynotpebnsietca onsa opoweHns KynbTyp, TEPNUMBbIX K CONu,
TakMX Kak xnonok. Vicnonb3oBaHmMe pekynepupoBaHHOW BOAbI ANs opoLue-
HUA MULLEBLIX KYNbTyp TpebyeT BbICOKOrO YPOBHSA OYMUCTKN. C 3TOWN LIENbIo
NPUMEHSIOTCA YHUKanbHble TexHonormn obpaboTkm nouysbl. Nocne Tpoe-
KpaTHOW OYMUCTKM BOAY NPOMNYCKalT Yepes Criov necka, Kotopble cryxar B
KayecTBe 6BMONOrM4Yeckoro unbTpa.

C Havana 1950-x rogoB akTMBHO NPOBOAATCA WUCCNenoBaHUS Npo-
uecca opoweHus. [JokazaHo, YTO UCMONb3oBaHWe BOAbI ropasgo adpdek-
TMBHEE MpU repMEeTUYHOM OPOLLUEHUN, YeM MpPU MOBEPXHOCTHOM MOJSIMBE.
Bcnepcteme aToro npon3BoaMTENN OPOCUTENBHONO 060pya0BaHUS paspa-
B6oTann coBepLUEHHO HOBYH TEXHUKY U NPUCNOCOBNEeHns, Takne Kak cuc-
TeMbl KanenbHOro opoLweHnst (MOBEPXHOCTHOrO N BHYTPUMOYBEHHOrO), KO-
TOpble HanpasnsT MNOTOK BOAbl HENOCPEACTBEHHO B KOPHEBYHO 30HY pac-
TEHUA, aBTOMaTMYECKME KnanaHbl U KOMMbOTEPU3NPOBAHHbIE KOHTPOINe-
pbl, Megna- n aBTOMaTU3NPOBaHHbIE CUCTEMbI (OMNbTPaLUK, Manopaspsaa-
Hble NyNbBepM3aTopbl U MUHU-NYNbBEPU3ATOPSI.

CoBpemeHHOe opocuTeribHoe obopyaoBaHue Mo3BONAeT YnyylwnTb
KOHTPOSIb U MOHUTOPUHI NpoLecca OPOLLEHUS, KOTOpPble MOryT B6bITb Mo-
nesHbiMu ansa 6onee adHeKTUBHOrO BOAOMNOSb30BaHUsA. CeTb arpoMeTeo-
POSIOrMYEeCKNX CTaHUMK, OXBaTbiBaloLwas BCO CTpaHy, NO3BOMSET B PeXM-
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Me pearibHOro BpeMeHu nepegasaTb (pepMmepam MeTeodaHHble, UCMNOSb-
3yemMble ONA HaCTPOMKU N KOPPEKTUPOBKU CUCTEM OpoLleHus. PasnunyHble
YyCTpOWCTBa AN MOHUTOPMHIa BRAXXHOCTU MOYBbI, TaKNe KaK TeH3MOMET-
pbl, CUCTEMbI YNpaBnNeHUss aBTOKNaBOM N AaTUYMKK SNEKTPUYECKOro COnpo-
TUBMNEHNA, UCNONb3yTcs Ana 6oree TOYHbIX HacTpoek. 3a nocnegHue
NATbAECAT NeT cpeaHerogoBoe notpebneHve Boabl ANst NOMMBa rekrapa
3emnu cokpatunocb ¢ 8000 go 5000 kybomeTpoB, B TO BpeMsl Kak ceflb-
CKOE X0358MNCTBO pacnpoCTpaHuioch B bonee 3acyLlunmnBble panoHbl Ha tore
N BOCTOKE CTpaHbl.

TBOpYEeCcKne KOMMMEKCHbIe peLueHNA U3panrbCKMX KOMMaHuM gatoT
OrPOMHYIO 3KOHOMMUIO BOAbl, YTO KpamHe BaXKHO B 3aCyLUSIMBbIX pavioHax.
PaspaboTtaHo HOBOE MOKOSIEHNE OPOCUTESBbHBIX CUCTEM AN TEennuu Ha
no4Bo3ameHsioWwmx cybecTpaTtax. 3a nocneagHne 30 net o6beM cenbCKOXo-
3ANCTBEHHOrO NMPOM3BOACTBa yBenuuunca 6onee 4yem B NATb pas, a pac-
XO4 BOAbI OCTasnica MpPakTUYEeCKN Ha TOM Xe ypoBHe. Takux pesynbTaToB
yaanocb JobuTbCs 3a CYET MPUMEHEHUSI HOBbIX TEXHOMOIMM OPOLLEHUS.
OTn TexHonorum 6binun paspaboTtaHbl B M3panne.

N3pannbCckue yyeHble MNbiTaloTCcs pewnTb npobnemy HeaddekTmB-
HOCTW CYLLECTBYIOLWMX METOLOB Mppuraunm nocpeactsomM COBEPLUIEHCTBO-
BaHUS caMUX pacTEHWW, pa3BmMBas B HUX CMNOCOOHOCTb caMUM Haxo4uTb
Boay. M3BecCTHbIN hakT — npm nonuee Gonbluas 4YacTb BOAbI UCrapsieTcs,
He OOCTUrHyB KOPHEBOW cucTeMbl pacteHun. Uccneposatenu mna Tenb-
ABMBCKOrO yHMBEpCUTETa 3aHATbl NEHETUYECKUMU U3MEHEHUSIMN KOPHe-
BbIX CUCTEM CEMbCKOXO3ANCTBEHHbIX KYFbTyp C LieNbio NOBLICUTL CrOCob-
HOCTb PacTeHU HaxoauTb U BNUTbIBaTb BOAY, YTO UMEET CyLleCTBEHHOe
3HayeHne ONA BbDKMBaHUA B LOBOSIbHO CypOBOM M3PauIibCKOM Krnnmare.
pynna wuccnepoBatenen HegasHO oOOHapyXumna reH, KOHTPONUPYHOLWNIA
rmopoTPOnNM3M — CBOMCTBO OPraHOB pacTeHun uarmbaTtbcsl Nog BO3OENCT-
BMEM BNaXXHOCTU N HanNpaBnaATb KOPHU K BoAEe. YYeHble cYMTaroT, YTo pac-
TeHus, cnocobHble Nyuylle YyBCTBOBaTb BoAy, byayT nmeTb ropasgo 6onee
BbICOKYI0 3KOHOMMYECKYHO LIeHHOCTb B Oyayulem. NccnenoBaHue ouHaH-
cupyeTca MMHUCTEPCTBOM CeNbCKOro Xo3sincTaa.

N3paunbckue yyeHble paspaboTany npuHUMnmanbHO HOBYHO CUCTEMY
opoLlleHuns: pepMepbl U cagoBoabl OyayT nonydaTtb Ha CBOWM MOOUIbHbIE
TenedoHbl SMS-coobuieHuns B cnyyae, ecnu onpegeneHHoe epeBo HYX-
AaeTcs B nonuee. CuctemMa NOMOXET COKpaTUTb pacxod BoAbl U NpenoT-
BpaTUTb NOBPEXAEHUS MOYBbI U NOCAA0K OT YPe3MEPHOro NnosimBea.

B ocHoBy paboTbl ceHcopa MOMOXeH NPUHLMN 3NEeKTPOnpoBOANMO-
cTn. Korga ypoBeHb Bofbl B CTeBEe pacTeHusi CHXKaeTCs 40 KPUTUYECKO-
ro, anekTpuyeckue MMMNynbCbl MNpekpallalT nepenasatbed, Grarogaps
4YeMy XO35IMH yyacTka TyT e nonydaet SMS-cooblieHne nnm nocnaHue
No 3NeKTPoHHOW noyte. becnpoBogHasa CBA3b OCYLLECTBMAAETCH N0 MNPWUH-
Uuny, CXOOHOMY C [OEUCTBUEM «YOKU-TOKU» (NpocCTeunllen nepeHOCHOM
paguMocTaHumu). YyeHble ceMb JieT bunncb Hag co3faHueM CeHcopa, U3-
MEpPSIOLLIErO YPOBEHb COAEPXaHUA XUOKOCTU B PaCTEHUSX U OepeBbAX U
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CBOEBPEMEHHO MOCLINAKWEro NpeaynpexneHnsa o «kaxae» Ha Mobunb-
HbI TenedoH NN KomnbloTep. Maes coctosina B TOM, YTOBbl NONYyYnTb
BO3MOXHOCTb CHM3UTb Ha 50% pacxoabl Ha nppurauymo. CeHcop no3Bons-
eT nsbexartb nepepacxoaa BoAbl Npu nonnee, ¢ 0OAHON CTOPOHbI, U HE A0-
NyCTUTb TOro, YTobbl pacTeHus Bbicoxnn, ¢ apyron. C NnoMoLLblo ceHcopa
pabOTHMKM CENbCKOro X03MCcTBa CMOryT TOYHO BblIOUpaThL BpeMsi Nonmnea u
6e30wnboyHO onpenensaTb KONMYecTBO Heobxoaumon Anst 3Toro BOAbI.
(MaBHOE AOCTOMHCTBO CEHCOpa 3aKM4aeTcsl B TOM, YTO OH KpanHe TOYeH
n Hegopor. CTOUMOCTb CEHcopa, YCTaHOBMEHHOIO B Tennuvue, B KOTOPOWN
BbipawmBaetcsa 5000 gepesbeB, — 250 ponnapoe CLUA. Mo npeagsapu-
TenbHbIM NOACYETaM HOBOE YCTPOMCTBO CTAHET He3aMeHMMbIM Ansa dep-
MEpOB, BblpalLnBaloLNX PPYKTbl U OBOLLIN, 1 NO3BONUT 3KOHOMUTbL OCTPO-
nedmuntHyo B N3paune Bogy — 8o 50% OT HblHewHero obbLema BOAO-
Nonb30BaHNA B CeNbCKOM Xxo3anctBe. Kak oTmevaloT cneumanucTbl-
arpapum, npyv MCNOSb30BaHUM TaKOro AatyMka OOMNbHOCTbL WM 4acToTa
opoLlieHnst ByayT NONHOCTbIO NOA KOHTponem 3emneensues. [Jo cux nop
depmMepbl He pacnonaranu NPocTbiMKU, AELEBbIMA U HAAEXKHBIMU UHCTPY-
MEeHTaMW NS KOHTPONS BMAAXXHOCTM MOYBLI, YTO M NPUBOANIIO K «Npubnu-
3UTENLHOMY» MCMNOMb30BaHUIO BOALI, a CredoBaTenbHO, N K ee nepepac-
xoAay.

N3paunnbckoe npaBuTenbCTBO cenyac paspabartbiBaeT U HaMeEpPEeHo
y)Xe€ BBECTU XECTKME Mepbl MO OrpaHMYEHUI0 MCMOMb30BaHUA BOAbl B
CENbCKOM XO38NCTBE, a TakKe YaCTHbIMU NOTPebUTENSMK, B CBA3M C ANS-
LLIMMCS YKe HECKOISbKO NET XEeCTOKUM BOAHbIM Kpuancom B N3paune. Hau-
Bonbllero BHAMaHUs 3acny>XMBaeT cuctema (pUToOMOHUTOPUHIa pacTEHUN,
B paspaboTke koTopon M3paunb siBNsieTcd HECOMHEHHbIM nuaepom. du-
TOMOHUTOPUHI — HEMOCPEACTBEHHbIN M HEMNPEPbIBHbIA KOHTPOSb 3a Mpo-
LEecCCoOM pocTa pacTeHur, HanpasBfieHHbIn Ha YCOBEpLUEHCTBOBaHME
ynpasrisieMblX (pakToOpoB YPOXKaMHOCTN, — CTAHOBUTCA MUPOBbLIM CTaHOap-
TOM PasBUTOrO CENbCKOrO XO3ANCTBA, KOTOpoe B Onukanwuve gecatune-
TN N3MEHUT NOAXOA pacTEHMEBOAOB K cBoen paboTte. B nocnegHee Bpe-
Msi doepmMepbl M MPOU3BOAUTENN CENbXO3NPOAYKLUMM BCEro Mupa Bce
Bonblle NPUMEHSIOT HOBYHO TEXHOMOIMIO ANs AOCTUXKEHUS Bonee BbICOKON
YpOXXanHOCTU. DUTOMOHUTOPHI MO3BONISIET COKPaTUTb WCNOSb30BaHWe
NPUPOAHLIX PecypcoB M obecneynTb TEM CaMbiM OXpaHy OKpyXXatoLlew
cpefbl. 3a CYeT NOBLIWEHUSA YPOXKAMHOCTU U KadecTBa CENbCKOXO3SNCT-
BEHHbIX KyNnbTyp YBENUUMBAKOTCA LOXOAbl NMPOU3BOLUTENEN CENbXO3MNPOo-
AYKLMU N CHUXKAEeTCss CTOMMOCTb BblpallMBaHuUA.

OUTOMOHUTOPUHI — 3TO creunanuampoBaHHasi uMHhopMaunOoHHas
cuctema peanbHOro BpeMeHu, rnaBHbIM 06pa3oM npeaHasHadeHHas aons
cafoBoAcTBa M nnoaoBoacTBa. [NaBHOWM UENbI NPUMEHEHUS CUCTEMBI
ABNSAETCA MOflydyeHme HOBOM MHGOopMaLMM O nnogax u ypoxae, Heobxo-
AUMON ANSa NoAAEPXKKM NPOLECCOB NPUHATUSA PELLEHUNA B OTHOLLEHUN KIn-
Marta (no mepe BO3MOXXHOCTU) N ynpasrieHus cuctemamm opotueHmna. Cuc-
Tema Obina paspaboTaHa C yd4eToM crneumduyeckoro Mumpa pacTeHUeBo-
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[0B, NO3TOMY OHa MPOCTa B 3KCNnyaTauuu n obcnyxmeaHum, MoxeT ObiTb
NEerko yCTaHOBIEHA N HAacTpoeHa C y4eToM TpeboBaHUI KOHKPETHOro pac-
TeHnesoga. Cucrtema (PUTOMOHUTOPUMHra NpoLUsia dKCrnsyaTaunoHHbIe UC-
NbiTaHWs, oHa Oblfa BCTpeyeHa arpoHoMamu u epmepamu Mspauna c
OoNbLUIMM SHTY3Ma3MOM U nonyyuna noaaepxky MmMHuUcTepcTea CenbCKoro
XO3AMCTBA CTPaHbI.

HecoMHeHHbIM nngepom B obnactu paspabotkm npmbopoB 1 KOM-
NNeKTyrWmMx ana cuctemMbl (PUTOMOHUTOPUHIa SABMASETCS W3pausibckas
komnaHua Phy Tech. KomnaHua peanusyet nepefoBble pelleHUa C Uc-
NOfiIb30BaHNEM COBPEMEHHbIX AaT4yMKOB, 6eCcnpoBOAHbBIX CPEACTB CBA3N U
MHHOBALMOHHLIM MNporpaMmmHbIM obecnedeHmem ans cbopa v aHanusa
AaHHbIX. MNpeanaraemble cUCTEMbl CNOCOBCTBYHOT MOBLILLEHWNIO YPOXKANHO-
CTW KyInbTYp W COKpaLLalT 3aTpaTbl NyTeM NpenoCTaBfieHuUs CBOEBPEMEH-
HOM N TOYHOM MHOPMAaUMN O PUINONOTMYECKOM COCTOSHUM PacTeHun n
BbISIBNEHMN CTPECCOBLIX YCIIOBUI OO TOrO, Kak OHW MOBMAUSIKOT Ha pacTeHne
unn nnod. KomnaHus npeanaraeT WMPOKMA Anana3oH CEHCOPOB AnsA U3-
MEPEHUS KaK BHELLUHUX MapaMeTpoB OKPYXalolwen cpenbl, Takux Kak
BNaXXHOCTb MOYBbI, TeMnepaTypa U OTHOCUTENbHAA BNaXXHOCTb BO34yXa,
YPOBEHb paguauuu, cuna BeTpa, pacxo M ypoBEHb BOAbl, Tak WU Ans rno-
Ny4YeHUs1 Takux OaHHbIX O pacTeHUW, Kak pasmep nroja, agMamMmeTp CTBona
unu crtebns, Temnepartypa NUCTLEB W MOTOK COKa B pacTeHusax. Psg
CBEPXTOYHbIX [AaTYMKOB nNpedHasHayeH AOf1 KOHTPONsS 3a MUKPOW3MEHe-
HUAMW B AnameTpe cTBofa unm ctebna pacteHund. Cepus namepuTernbHbIX
[aTYMKOB MO3BOMAET 3anucbiBaTb pasMepbl U eXeOHEBHYK AUHAMUKY
pocTa nnoga anametpom oT 3 Ao 160 mm. [1ns nasmepeHns OTHOCUTESbHO-
ro NoToKa coka pacTteHun paspaboTaHbl TpU MOAENM CEHCOPOB — ANS K-
CTbeB, cTEbNEen n cTeonoB. MmkpoceHcopb! Ang U3MEPEHUS TeMNepaTypbl
nMcTbeB 06ecnevnBaroT BbICOKYH) TOYHOCTb MOSMTYYEHHbIX AaHHbIX C MUHU-
ManbHbIM BNUSHUEM Ha TenmnoBble peXxuMsl NUCTbeB. Bce gaHHble, nony-
YaeMble C CEHCOpPOB, MOCTYNalT CHavana Ha cuctembl cbopa faHHbIX, a
yXXe 3aTeM nepenarTcs Ha KOMNbIOTEPbLI chneumnanncToB U NpeacTaBnatoT-
CSl HA MOHUTOpPAaxX B YOOBHbIX A9 YTEHUS M NMPOCMOTpa hopmaTax, Takux
Kak rpacomkm n Tabnumubi.

OaHuUM 13 NpUMEpPOB YyCreLwHon pas3paboTku cuctem PUTOMOHUTO-
puHra sBnseTca MofyrbHas pacrnpegeneHHas cuctema Phy Talk, co-
cTosAaa U3 YeTblipex KOMMOHEHTOB:

e [ATYMKOB, U3MEPSIOLINX pasfnMYHble napamMmeTpbl U NPesoCTaBnALMX
aKTyasibHyl0 U TOYHYIO MH(POpMaUMO O PaCTEHUN U KNUMaTUYECKUX yC-
NoBUSAX;

e CpencTB cBsA3N, obecneuvnBatowmx 6ecnpoBoaHOE pasMelleHne gaTtyu-
KOB 1 6ecnpoBogHOE CoeanHEHNE NX C yaaneHHbIMU KOMNbITEPaMn Nno
BCEMY MUPY;
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e nporpammHoro obecneveHusi, NPoOM3BOAALLErO aHanu3 u npegocraene-
HWEe OaHHbIX B PeXuMe pearibHOro BpemMeHu n dopmarte, yaobHom ans
4yTeHus (rpadmkn n Tabnuupbl);

e MpuKNagHbIX CPenCTB, TakMUX Kak MpPOTOKOSbl U3BMEPEHUN U npoLenypbl
NPUHATUA peLleHnin Ansa KpYynHbIX CagoBbIX KYNbTyp.

Cuctema Phy Talk siBnsietcs ycoBepLUeHCTBOBAHHOW CUCTEMOW AuUC-
TaHUMOHHbIX 6ecnpoBoAHbIX AaTynkoB, obecnevmBaroLMX MOHUTOPUHT
pacTteHnn. C NOMOLLBbIO COBPEMEHHbLIX A4aTYMKOB OHa cobupaeT pusnorno-
rMYeckne 1 KrnmmaTuyeckne OaHHble HENOCPEOCTBEHHO C JIUCTLEB U CTED-
nen pacteHMin U nepefaeTr MnorlyyYeHHble AaHHble nporpamme, KoTopas
aHanuaupyeT n npegcrasnseT ux B ygobHomMm gnga nornb3oBatensa dpopma-
Te. Phy Talk paeTt pacteHuneBogam v OpyrMMm cneumanucrtam u KOHCYIb-
TaHTaM yHUKanbHbIN MHCTPYMEHT ans cbopa n aHanmn3a gaHHbIX, crnocob-
HbIN NpeaynpeanTb O KPUTUYECKUX CUTYyaLUAX.

ApyruM MHHOBALMOHHBIM U YHUKASNbHBIM PELLEHNEM U3PAUSTbCKUX YYEHbIX

cTana paspaboTka cMcTeMbl MOHUTOPUHra npouecca oTocuHTe3a. YeTobl-

pexkaHanbHas cucteMa MOHUTOPUHra npouecca goTtocmHTesa (PTM-48M)

obnagaeT yHUKanbHOW BO3MOXXHOCTbLIO CreanTb 3a 0OMEHOM YrIeKNCroro

rasa OHOBPEMEHHO B YeTbipex HEMOBPEXAEHHbIX JINCTbSAX.
CoBpemMeHHasa Hayka, peluMMOCTb U CUibHasi rocygapcTBeHHasa nog-

AepXXKka rnomMornm mapannbCkum dpepmepam MOLEPHM3UPOBATL CESIbCKOEe

XO35IMCTBO CTpaHbl U aganTupoBaTb €ro K U3MeHSIWMMCS reononmntnye-

CKMM, PbIHOYHbBIM U KNUMaTUYECKUM YCITOBUSAM.

2.4 CucteMbl opoLuieHust

3emnegenve B MN3paune 6e3 opolleHns NpakTU4ECKN HEBO3MOXHO.
Mpobnembl geduunta BOAbLI 3acCTaBUNM U3pPaWnbTsH UCKaTb BbIXO, Y3
crnoxmeluencsa cutyauumn. Heobxoaumo 6binio obecnevntb cernbckoe Xo-
39MCTBO BOAOW ANK OPOLUEHUs, YAOBNETBOPSASA Npy 9TOM ObiTOBbIE HYXAbI
HaceneHus B BoAe 1 NOTpeBbHOCTU NPOMbILLIIEHHOCTU. OTa npobnema pe-
Lanacbk No HeCKOJSTbKMM HarnpaBneHUsm:
® MakcumarsnbHO 3(PEeKTUBHOE MCMOSb30BaHWE BOAbl B CENIbCKOM XO35K-
CTBE, 3a CHET NPUMEHEHNSA HOBENLUNX TEXHOMNOMMN 1 060pya0BaHUS O1S
OpPOLLEHUS;
e LUINPOKOE NMPUMEHEHMNE OUYULLIEHHBIX CTOYHbIX BOA AS151 OPOLUEHUS, B nep-
BYHO ovepesb, MOMNeBbIX U TEXHUYECKUX KYIbTYP;
e NCMNONb30BaHWE MPYHTOBLIX BOZ, B TOM YMCIie U C NOBbILEHHbIM coaep-
>XaHWeM conewu;
e paccMmaTpuBaeTCsl TaKKe [MPOEKT LIMpoKoMaclTabHOro OrnpecHeHus
MOPCKOW BOAbI.
N3pannbckum nogxod K npobriemMe OpoLEeHNs — 3TO KOMIMITEKCHbIN
nogxod. Henb3sa obOMTbCA MaKcMMarbHbIX pes3ynbTaToB, €Crv MpPOCTo
B3SITb LUSAHI KanenbHOro OpPOLLUEHNS U NOLKIMIOYMB €ro K KpaHy C BOAOW,
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oxungatb vygec. CerogHsilLLHee opolleHne — 3To 0O0beJMHEHHbIE B eMHOe

Lenoe cuctembl Bogonodadn u pacnpegenerHunsa, paboume opraHbl (Tpyoku

KanesibHOro OPOLUEHUS U CMPUHKIIEPbI), CUCTEMbl aBTOMaTU4YECKOro KOH-

TPOns W ynpaBneHusl, YCTPOUCTBa ANa depTturaumm (nogaym pacTBopu-

MbIX yOobpeHun BMecTe C MOSIMBHOM BOAOW), CUCTEMbI KOHTPOMHA OKpPY-

Xatowen cpefbl, COCTOSIHUA pacTeHU N perynimpoBaHus MUKpOKNumarTa.

3a nocnegHne 30 neT ob6beM CenbCKOXO3SAMCTBEHHOrO NPOU3BOACTBA

yBenuuunca 6onee 4em B NATb pas, a pacxoq Boabl OCTancs npakTu4ecku

Ha TOM e YpoBHe. Takux noTpsicalolmnx pesynbTaToB yaanocb JO6UTLCS,

B NepBYI0 o4yepedb, 3a CHET NpuMeHeHnsa paspaboTaHHbix B 3panne Ho-

BbIX TEXHOJNIOMM OPOLLEHUS: KanesfibHOro, Manoob6bLEMHOro KanesibHoro,

CMPUHKITEPHOTO.

OCHOBHOE NpenMyLLECTBO KanerbHOro OpPOLLUEHUS COCTOUT B TOM,
4YTO BOAA NOJAEeTCs HenocpenCTBEHHO B MPUKOPHEBYH 30HY BblpalluBae-
MbIX PacTEHUN, U B CTPOro Heobxoaumblx KonmyectBax. Ero pasHoBua-
HOCTb — 3TO ManoobbEMHOE KanenbHOe OPOLUIEHUE C pacxoaoM BoAbl [0
200 r B Yac Ha OAHY KanenbHULY, LWMPOKO NPUMEHSETCS B TEMNIMYHbIX XO-
35MCTBax, 0COBEHHO NPX UCMONb30BaHUN ManNoOObEMHbLIX TEXHOMNOIMMN Ha
NCKYCCTBEHHOM cybcTpaTte. BCeBO3MOXHbBIE KOHCTPYKLMWU CMPUHKIIEPOB U
pacnbinMTenen NPUMEHSAOTCA B cafax, Korga K Kaxgomy gepeBy noase-
A€eH nepcoHarnbHbIA pacnbinuTens, U B Tennuuax (4na nonusea v nogaep-
XaHus 3a[jaHHOWN BMa)XHOCTW BO34yXa).

OcHoBHble BUAbl OPOLLUEHUS B CTpaHe:

e KanenbHoe opoLlleHne ¢ pacxogom soabl 1-20 n B 4ac Ha ofHY Kanesib-
HULY, C MakCUMarsibHbIM NoKasaTenem Mnosie3HOro MCnosib30BaHUs BOAbI
95%, npumeHsieTcs ANa MHTEHCUBHOIO opoLleHnsi. HoBble KanenbHULbl,
YCTOMYMBbIE K 3aCOPEHUIO, MPUMEHUMbI OS5I OPOLLEHMUS, NCNOMb3YIoLLe-
ro OYMLLEHHbIE CTOYHbIE BOAbI;

e KanenbHoe opolleHne ¢ pacxoaom soabl 200 r B yac, Ansg manoobbvewm-
HbIX UCKYCCTBEHHbIX CybCTpaToB. YHUKaNbHasg XapakTtepuctuka Metona
nossosgeT paBHOMEPHO pacnpenensaTb Bnary no scemy obvemy cyb-
cTpaTa 1 pe3Kko YMEHbLLAeT YTeuUKy BOAbl B ApPEHaX;

e KarnenbHOEe OpOLUEHNEe C pasMeLLEeHMEM WITaHroB BHYTPU MOYBbI Ha rMy-
6uHe 20—40 cm, no3BonsLLEee COXPaHATb MOBEPXHOCTb NOYBbLI CYXOM U
He 60oATbCA Oaxe 3aMopo3KoB. KpynHomMacwTabHble 3KCNepUMEHTbI C
NCNONb30BaHNEM AN OPOLUEHUA OYMLLEHHbBIX CTOYHbIX BOA Obinn npo-
BeleHbl 3a rnocriegHue rogbl B HECKOSbKUX KPYMHbIX XO39MCTBax Ond
BblpalMBaHNA XNonka u KyKypy3bl;

e adpO030JSIbHOE OpoLleHne npucnocabnmBaeT K KaXgomy oOpoLlaemMomy
OepeBy UM pacTeHNO CBOW CODCTBEHHbIN MHAMBUAYANbHbBIA pacnblfiv-
Tenb, C BOAHbIM noTpebneHuem, konebnwowmmes ot 30 go 300 nuTtpoB B
vyac. 3PGHEKTUBHOCTb UCNOSb30BaHUSA BoAbl gocTuraet 85%;

e CMNpPUHKMNEpHoe opolleHne Bornblue BCero noaxoauTt Ans KynoTyp, Tpe-
oyrowmx cnnowHoro nonmea. lNokaszaTtenb Ucnonb3oBaHus Boabl — 70—
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80%. Pasbpbisrsatenu Takke apdekTMBHbI ANA pPerynmpoBaHna MUK-
poknumaTta u gng 3awmTbl OT 3aMOpPO3KOB. OHU UCMONb3YHTCA ANS UH-
TEeHCUpUKaL MM OKPaCKN N YCKOPEHUS co3peBaHna OPyKTOB.

2.4.1 KanenbHoe opolueHune

KanenbHoe opolleHne (MUKPOOPOLLUEHNE) — 3TO METOZ OpPOLUEHUS,
KOTOPbIA MNO3BOMSET B 3HAYUTESNIbHOW CTENeHW CHU3UTb pacxod BOAbl U
yaoobpenuin. lNpu kanenbHOM nonuBe Boga MNoCTynaeT LO3UPOBAHHBIMU
NoOpUMAMM, KaniaMu, K KOPHSAM pacTeHur, Ha NOBEPXHOCTb MNOYBbI UNKU B
KOPHEBYIO 30HY Yepes ceTb TPYOOK C JO3MPYHOLLMMIK KIlarnaHamMmu.

KanernbHbln OB HECOMHEHHO ABMISIETCA OQHUM U3 BaXXHENLIUX OT-
KPbITUA COBPEMEHHOW arpokysibTypbl CO BPEMEH M300peTeHus 0o3upyro-
Lero aBTomaTtmyeckoro nonusa (opowwutens) B 1930-x rogax, KoTopble
npuwlen Ha CMeHy TpaguUMOHHLIM MeTodam nonmMBa No KaHanam M us
LwnaHdra.

[Mpyn KanenbHOM MonMBE WCMOMb3YITCH pasfnuyHble BuAbl [03aTo-
pOB, Hanpumep, KanesbHblIA 403aTOP, KOTOPbLIA MO Kanse opoLllaeT KOpHMU,
UITN XK€ MUKPOCNpen, KOTopbIA pacnbinseT Bnary Ha Heborblon obnactu
BOKpYyr pacteHusa. Mukpocnpen ob6bl4HO MCnonb3yeTcs Ans AepeEBbEB U
KyYCTapHUKOB C LUMPOKOW KOPHEBOMW 30HOW, Hanpumep, Ans BuHorpaga. Ka-
NnesibHOEe OpPOLUEHME OCYLLECTBIIAETCHA NOCPEeACTBOM BPbIThIX B 3€MJSTHO UITU
e pacnosioKeHHbIX Ha YPOBHE 3eMISIN KanesibHbIX NIEHT UK CUCTEMbI [0-
3aTtopoB. KanenbHble NeHTbl N3rotaBnnBaroTCs U3 NonnaturieHa n B 3aBu-
CUMOCTWU OT TOSIWMHbI NPUMEHSOTCA NMMBo Ans NoCTOsIHHOro nonvea (c
bonee ToncTbiMM cTeHkamu, o 0,6 mm), NMbo Ans BpeMEHHOro KarnesnbHo-
ro nonuea (tonwwuHa crteHkn 0,1 mm 1 6onee). B cnyyae xe ¢ gosatopamu
ato MNMBX vnu MNMHL tpybbl ¢ 3apaHee yCTaHOBMEHHLIMU HA HUX cneuuarnb-
HbIMW JOo3aTopamMu.

KanenbHbin nonume nosiydynn 6osnbloe pacnpocTpaHeHne B Tex 00-
nactax, rage MmeeT MeCcTO HexBaTKa BOOHbIX pecypcoB WUNu Afs nonvsea
ncnonb3yetcs nepepabartbiBaemas Boga, Hanpumep, mopckada. [Ana nog-
Bbopa 1 npaBuSIbHON YCTAHOBKN CUCTEMbI OPOLLEHNA HEOOXOANUMO U3YUUTb
BCe (hakTopbl — TOrnorpaduio 3emsu, rnoysy, BoOAY, arpoknnmMaTndeckme
YCroBUSA N CneunduKky cesibCKOXO3ANCTBEHHbIX KyNnbTyp, BblpallnBaeMblxX
Ha JaHHOW TeppuUToOpUMn.

KanenbHbI NONMUB NosBUIICA elle B OAPEBHOCTU, Korga ans nonvea
MCMNOSb30Bann MMHSAHbIE TOPLUKM C OTBEPCTUAMU, Yepe3 KoTopble Boda
MeAJIEHHO npocadmBanacb n nonveana pacreHumsa. CUCTeMbl KanesibHOro
nonuea Havann ceoe passutne B AdraHuctaHe B 1866 roay, korga uc-
cneposaTenn Havanu npoBOAUTb SKCNEPUMEHTBI MO Mppuraumm ¢ UCnosib-
30BaHNEM ITIMHAHBIX TPYD ANA CO34aHUs nppuraumoHHON OpeHaXXHOM CUC-
Tembl. B 1913 rogy y4yeHble u3 YHuBepcuteTa wtata Konopago cmornu
AoBUTLCS OpOLLEeHUSI KOPHEBOW 30HblI pacTeHuin 6e3 NOAHATUA YPOBHSA
rpyHTOBbIX BoA. B Nepmanun B 1920-x 1 1930-x rogax 6bina npencrasne-
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Ha nepdopupoBaHHas Tpyba, a B CLLUA npoBoannu akcnepuMeHTbl € No-
PUCTBIMM LUNaHramMu.

[MosiBNeHne pasnuyHbIX nracTMacce B cepeanHe XX Beka rno3sosnmmo
caenaTb 3HAYMTESbHbIW LWar B pa3BUTUN CUCTEM KanenbHOro nonuea. [ns
CUCTEM OPOLUEHUS CTanm UCMNoSb30BaTh NNAacTUKOBLIE MUKPOTPYOKM.

CoBpeMeHHasa TEXHOMOrMs KanenbHOro opolleHus 6bina n3obpete-
Ha B MN3paunne Cumya Bnaccom u ero ceiHoMm Ewasaxy. Bmecto nponycka-
HUS BOAbl Yepe3 ManeHbKNe OTBEPCTUS, KOTOPbLIE fEerko 3acopsifninch nec-
YMHKaMK, BOAA NMPOMNyCcKaeTcsa Yepes nracTUKoBble 403aTopbl Noa Aasne-
HueM. MNepBas nogobHas cuctema opolleHus 6bina cosgana B 1959 roay,
korga bnacc Bmecte ¢ Knbbytuom XaTpuuem cosganu MppuraumoHHYIO
komnaHuio Nettim. BmecTe oHM paspaboTanu v 3anaTeHToBanun nepBbi
KanernbHbIA 003aTOp ANS OPOLUEHUS MOBEPXHOCTM MOYBHI.

LLInpokoe npoMbILLIeHHOE UCNOoMb30BaHWE KanernbHOe opoLleHne nosy4dm-
no B kKoHUe 1950-x rogos..

[MepBasi cucTtema KanenbHOro opolweHna 6bia 3anaTeHToBaHa B
1963 rogy Toxe B U3paune. AHanornmyHaga cuctema noasunack B CLUA B
1964 rogy. C aTOro BpemMeHu oTMmevaeTcsa cTpemuTenbHbin, a ¢ 1980-x ro-
AOB — YyXe MNMaHOMEPHbIN POCT CenbXxOo3yroAaumn, KOTOpble MONMBaloTCA
cnocobamn mMukpoopolleHnst. CerogHst B MMpPe OKONo 3 MIH. ra 3eMenb,
opoLLaeMbIX C MOMOLLLIO NoKarbHbIX cNoco60B nonuea.

KanenoHoe opolleHne xapaktepusyeTrcs Hanmdnem MoCTOAHHON
pacnpeaenuTenibHoM ceTu Noa AaBreHUeM, No3BOMALWEN OCYLLECTBNATb
HenpepbiBHbIE WKW YacTble MNOSMMBbI, TOYHO COOTBETCTBYHOLLME BOAOMO-
TpebneHuo HacaxaeHui. MNpu KanenbHOM MNONMBE YBIMAXHAETCA TONbKO
orpaHnyeHHasi 4YaCcTb NOYBEHHOW MOBEPXHOCTH, BE€3 NOBEPXHOCTHOIO CTOKa
unn unbTpauum BoAbl B rMyOMHHbIE Cnou noysbl. [1py NOBEPXHOCTHOM
OPOLLUEHUM UK NMPU NoNuBe AoXaeBaHWeM BcreacTBme 60bLOoro Mexno-
NMBHOIO MHTEpBana B rNo4Yse Nepuoanyeckn cos3aatoTcs YCrnoBust MECTHOIO
nepeysriaXHeHUs C MOocnenylwmm BbiCbIXaHUEM [0 YPOBHA BMNaXXHOCTU
yBsifaHus, 4To, 6€3yCcnoBHO, NoABEPraeT pacTeHusi CTpeccam 1 HapyluaeT
HOpMarbHbIA PUTM UX Pa3BUTKS.

KanenbHoe e opolleHne Mno3BONSeT noagepXuBaTb BNaXHOCTb
KOpHeobuMTaemMoro cros BO BpeMs BCEro BereTaunmoHHOro nepuoga Ha orn-
TUManbHOM YpoBHe 6e3 3HauuUTeNbHbIX ee KonebaHuin, xapakTepHbIX ANs
BCEX OpYruMx crnocoboB opolleHus. Npu KanenbHOM OpPOLUEHUU YBRaXXHe-
HWEe MOYBbl OCYLLECTBSAETCA KanumnapHbIM nyTemM. 3a cYeT 3Toro coxpa-
HAKTCA ONTUMarbHble BOOHO-(PU3NYECKME CBOMCTBA MOYBLI U YCTPAHAIOT-
Csl NOTepu Bnaru mM3-3a NOBEPXHOCTHOIO CTOKa M MHUNbTpauum B rnybu-
Hy. B nocnenHee Bpems npobrnemMam KanenbHOro opolleHnsa yaensaeTca
ocoboe BHMMaHWe BO BCEX CTPaHax Mupa C pasBUTbIM NOSIMBHLIM 3eMIie-
aenvem. OHTy3masMm, C KOTOPbIM MOBCEMECTHO BHeApsaeTcs 3TOT cnocob
OpOLLEHUS], OB BACHAETCA Kak BO3MOXHOCTbIO MOMHOW aBTOMaTu3aunm aTo-
ro npouecca, Tak U 3KOHOMUEN BOAbl, YyOOOpeHUn, YMEHbLUEHNEM A0
PYYHOro Tpyaa, a Takke 3HauyuTeNbHbIM MNOBbILLEHNEM ypoxas. CosaaHue
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NOSINBHBIX CUCTEM TaKOro Tuna 3PdPEKTUBHO U 3KOHOMMUYECKU BbIFOLHO
NpU OPOLUEHUN Pa3SINYHbIX MHOrOMIETHUX HaCaKOEeHWM, OBOLLHbIX, MpPOo-
NawHbIX N TEXHUYECKUX KYNbTYp, OEKOPATUBHbIX HaCaXXOEeHUN, NMUTOMHU-
KOB 1 T.4.

KanenbHoe opolleHne MMeeT MNoYTUM yHMBeEpcaribHOe MNpUMEHEHue, B
YaCTHOCTW, OHO MPUMEHUMO TaM, rae Apyrne cnocobbl Nonmea UCMOSb30-
BaTb HEBO3MOXHO UM HEAPPEKTUBHO:

e MpU CNOXHOM penbede 1 6oMbLIOM YKITOHE y4acTKa;
e B panoHax C NPOLOSMKUTESIbHLIMU 3acyXaMn U MOCTOSHHBIMU CUSTbHbLIMMN

BeTpamu,

e MNPU MECTHbIX BOAOUCTOYHMKAX CO CPABHUTENBHO OrpaHUYeHHbIM KOMn-
4eCcTBOM BObI;
e Ha no4Bax C Manou MOLLHOCTbIO U OYEeHb HU3KOM UM BbICOKOW Urpo-

CKOMUYHOCTbIO;

e Ha No4Bax CKITIOHHbIX K 3aCOSIEHUIO;
e NPV MCNONb30BaHUM AN OpOLUEeHUs BOAbl C OOSbLIMM CoaepXXaHuem

BOLOPaCTBOPUMBIX COSEN.

OuyeHb ahPEKTUBHBIM SBMNAETCS UCNOMb30BaHME CUCTEM KanesibHOro no-
nMBa Mpu UHTEHCUBHbLIX TEXHOMOMAX BblpalMBaHNSA CESNbCKOXO3SNCTBEH-
HbIX KYIbTyp, Npexge BCero — OBOLUHbIX, KOraa pasmep M KayecTBo Mnosy-
4aeMoro ypoxas B 3HaUYMTENIbHOW CTeneHu 3aBUCAT OT TOYHOCTU noanep-
XXaHWSA BNaXXHOCTHOIO peXxnumMa n pexmma nutaHus.

lIpeumywiecmea cucmem KanesibHoO20 OPOWEeHUs

1. NoBbIWEHNE KONMYECTBA N Ka4yecTBa ypoxas.

KanenbHoe opolleHMe no3BonseT noaaepXmBatb ONMTUMalibHbIN
BOOHO-(PU3NYECKUIN pPEXMM B KOpHeobutaemonm 30He (0COBEHHO B KpUTU-
Yyeckue pasbl pasBuUTUS), YTO co3daeT YCrnoBUA AN MofyyYeHUs BbICOKUX
ypoxaeB. JT0T adppeKT Bosiee SpKO BblpaXkeH Npu 3acyLwuinMBoM Knumare,
HO 1 B 6oniee BraXxHbIX panvioHax KanenbHoe OpoLleHne NO3BOSISET CyLle-
CTBEHHO YIyYlWUTb KadeCTBEHHble nokasatenu npogykumu. MNpu ncnonb-
30BaHUM TPagULMOHHbBIX METOOO0B opolleHusi (NOBEPXHOCTHbIE U AOoXAe-
BaHWe) BpEMEHHOW pa3pbiB Mexay Nonmekamm 0bbIYHO COCTaBMSET OT He-
CKOMbKUX OHEN OO0 ABYX Heaenb n 6onee. Npn 9TOM BAAXXHOCTb NOYBbI U3-
MeHsiIeTCAa OT n3bbITOYHOW cpady nocrne nonvea Ao, NPakTUYEeCKU, BNaXKHO-
CTV yBAOAAHNA B KOHLEe MEXMNONMBHOro nepuoga. KopHu pacteHnn JOMmKHbI
pacxogoBaTb OrPOMHOE KOJSIMYECTBO 3JHEeprum Onsa Toro, 4Ytobbl notpeb-
NATb B TaKUX YCNoBUAX BOAY W NUTaTemnbHble BewecTBa. TN HENPOU3BO-
ANTErNbHbIE MOTEPU 3HEPTUM UrPatoT HEraTUBHYKO POfb B POCTE U pa3Bu-
TUM pacTeHun. Npun KanenbHOM OPOLLUEHUN YacCTOTY NOSIMBOB MOXHO pery-
nnposBaTb B MOSIHOM COOTBETCTBMM C BogonoTpebrneHnem pacteHui, noa-
AepXxuBasi onTMMarbHY BNaXHOCTb U JaBasi UM BO3MOXHOCTb J1Ierko no-
nyyaTb Bfiary 1 Heobxogumble B AaHHbIN MOMEHT U B HY)XHOM KOSiMyecTBe
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nuTaTenbHble BEWECTBa. Takum obpasom, cbepexeHHast SHeprnsa rnosiHo-

CTblO HanpaBnsAeTCs Ha POCT N pa3BUTUE pacTEHUN U, B KOHEYHOM CYeETE,

Ha yBenunyeHue ypoxas. NpnbaBka ypoxas 3a cHeT NPUMEHEHUS Kanernb-

Horo crnocoba nonuea W NUTaHUs pacTeHun O0bbIMHO AocTuraeT ans nno-

AOBbIX HacaxaeHun n suHorpagHukos 20—40%, a 4na OBOLUHbLIX KyNbTyp —

5-80% (npwn aToM co3peBaHue oBoLLeN npoucxoant Ha 5—10 gHen paHb-

we).

2. MeHblUne 3aTpaTtbl Tpyaa.
Mo cyTn, cUCTEMbI KanenbHOro OpoLlEHUsT ABNAKTCA CTauMOHapPHbI-

MW K MO3BOMNAKT aBTOMATU3MPOBATb BECb MPOLECC MONuBa W MUTaHUSA

pacTeHun, 4YTO, B CBOK o4yepenb, NPMBOAUT K 3HAYUTENTbHOMY COKpalle-

HWIO Tpyao3aTpar.

3. 3koHOMMSA BObI.
BoamoxHocTb 6onee 3heKTUBHOIO MCNONb30BaHUS BOAbI — OAHA

M3 CaMblX FMaBHbIX MOJNIOXKUTENbHbIX XapaKTePUCTUK KanenbHOro opoLue-

Hus. CHMXKXEeHne pacxoaoB BOAbI MPU UCNOMNb30BAHUM CUCTEM KanesnbHOro

nonmea coctaenset oT 20 go 80% B cpaBHeHMW C OPYrMMA MeTodamu

OopoLeHns. BenmumHa 3TON 3KOHOMWUKM 3aBUCUT OT KITMMAaTUYECKUX YCIIO-

BUW, BUOA HacCaXOeHWW, Tuna noys, TEXHUYECKUX XapaKTepPUCTUK CaMomn

CUCTEMbI NONMBa 1 0ObIYHO JOCTUraeTCcs 3a CYeT:

e crneumunyHOro pexmma nosmea, NpyM KOTOPOM AOCTUraeTCsl COOTBETCT-
BME Mexay NOfIMBHOWM HOPMOW M BENMYMHOW BOAONOTPEBNEHNs Hacax-
OEHUN;

e OrpaHM4yeHMss opollaemMoun nrowagu BCrneacTBue «adpecHom» nogayvu
BOZbl K KOPHAM pacTeHUN;

e YMEHbLUEHNS BEMNYNHBI UCNapsieMOn C MOBEPXHOCTM NOYBbLI Bfiaru, no-
CKOJIbKY YacCTb OpoLlaemMon nrowiagn octaeTcs Cyxou;

e OTCYTCTBMSI MOBEPXHOCTHOrO CTOKa BOAbl U ee NHpunbTpauum B rnybo-
Kne criou rnoysbl;

e OrpaHUYEeHUs1 pPasBUTUA COPHSIKOB, KOTOpble SABIISIIOTCSA KOHKypeHTaMm
KynbTYypHbIX pacTeHuin B bopbbe 3a Boay;

e YCTPaHEeHUs paccemBaHus NOSMBHOM BOLbl U €e UCMapeHus C JINCThEB
pacTeHuin, HabngaemMoro npu ooXxaneBaHN.

Mpn KanenbHOM OpPOLUEHUN YBRAXHAETCS TONMbKO HebonbLon npo-

LEeHT NMOYBEHHOro Crod, a UMeHHO — KopHeobuTaemas 3oHa. [pn aTom oc-

TanbHas 4YacTb MNOYBbl OCTAETCA CYyXOMW, OAHAKO 3TO HE O3HAYaeT, YTO CHU-

XEeHne pacxodoB BOAbl NPOUCXOOUT 3a CYET NULLEHUS pacTeHUN HEObXO-

avmon Bnarn. HaobopoT, npn 3aToMm MeTode nonmBa KO3IPULNMEHT Nones-

HOro ucnonb3oBaHua Bnaru 6onee 95% B OTNMYME OT NMOBEPXHOCTHOrO

OpOLUEHNS, Korga aToT KOIhPUUMEHT cocTaBndeT npumMepHo 5%, n Oox-

AeBaHu4, rae OH paBHseTCa npumMepHo 65%.

Kpome BbllenepeyncrneHHbIX NpenMyLLeCcTB, KanenbHOe OpoLLeHne

UMeeT pPAa APYrMX NONOXUTENbHBLIX CTOPOH:
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KanenbHbI NONMB No3sonseT obecneuntb nogadvy yagobpeHuin ¢ nonme-
HOW BOOWM, YTO JaeT BO3MOXHOCTb ONTUMWU3MPOBATb NUTaATENbHLIN pe-
XUM pacTeHuin ¢ yyetom mx TpeboBaHuin B pasnunyHble ¢asbl pocta u
pa3suTtud. [1pn 3TOM 3aTpaThl Tpyda 1 KonundecTsa Heobxoammbix yoob-
peHun cokpallaroTcs npumepHo Ha 50%;

npaBnSibHO CNPOEKTUPOBaHHAs CUCTEMa KarnesibHOro rnosivea rnossonseT
A00BUTBCA MakCUMarsibHO paBHOMEPHOro pacnpefesieHns nosIMBHOW BO-
Obl U NUTaTesNbHbIX 3NIEMEHTOB MO BCEMY y4acTKy, «obecrneymBasa cTaH-
OapT» B pa3BUTUN PacTEHUM U CpOKax UX CO3peBaHusl, YTo obnervyaer
cbop ypoxkasi U CHUXKaeT ero noTepwu;

OrpaHUYEeHHOE YBMaXHEHWE MOBEPXHOCTM MOSIMBHOMO yyacTka He Me-
waeT paboTe CerbCKOXO3ANCTBEHHbLIX MaluH. HeT HeobxoammocTtu
XOaTb BbICbIXaHUs NO4YBbI MOCIE Nofnuea, COOTBETCTBEHHO BCe arpoTex-
HUYECKNE MEePONPUATUM MOXKHO NPOBOAUTL B ONTUMarbHbIE CPOKU U OA-
HOBPEMEHHO C OpOoLUEHMEM. OTO NO3BOMSET Nyylle OpraHuM3oBaTb Tpya
n co3gaTtb PUTMUYHOCTb B UCMOMNb30BaHUN MaLLVH;

OTCYTCTBME MOBEPXHOCTHOINO CTOKa MpW KaneribHOM OpPOLUEHUU WUCKITHO-
YyaeT BO3MOXHOCTb BOLAHOW 3p0O3MM MOYBbI, MO3TOMY TakoW BUA Mnonvea
MOXHO MPUMEHATb aXe Ha KPYTbIX CKIMOHAaX, Ha He BbIPOBHEHHbLIX y4a-
CTKax, y4acTKax HernpasuibHOM POopMbl U T.1.;

Hebonblune pa3oBble 403bl NOSIMBHOWM BOAbI, HEOBXOoaMMbIE Nnpu paboTe
C CUCTeMaMW KarnenbHOoro nosimea, no3BOSSAT UCMONb30oBaTb BOAOWUC-
TOYHWKM C OrpaHuYeHHbIM gebeTtom, nMbo nNpoBOoAUTL NOSIMB OAHOBpPE-
MEHHO Ha 6onbLUMX NnoLwaasx;

NMOCKOSbKY MOYBa B MEXAYPsAbsaX HacaxgeHUn octaeTcda cyxomn, obner-
yaeTcsa bopbba c copHOM pacTUTenbHOCTbID. Kpome Toro, nosBnsieTcs
BO3MOXHOCTb MCMNOSb3oBaTb repdbuunabl Yepes cuctemy nonmea (C no-
nMBHOWM BOAOMW) 6e3 AONONHUTENbHbBIX 3aTpaT Tpyaa;

Gnarogaps nogaep)kaHMio MOCTOSIHHOW BMAXXHOCTM MOYBbl B KOPHEBOW
30HEe pacCTeHUW KOHLEeHTpaumsa BOOOPACTBOPMMbIX COSie B 9TOM 30HE
CHWXaeTCs, YTO NO3BONSAET, C OAHOM CTOPOHbI, UCNOSb30BaTb NMOSNBHYO
BOLY C MOBbILLIEHHbIM COAEPXXaHMEM CONneun, a C APYron CTOPOHLI, Mpu-
MEHSATb 3TOT BUO OPOLWIEHNSA HA MOuYBaX, CKMOHHbIX K 3aconeHuio. bna-
rogapsi TOMHOM [O3MPOBKE MOSIMBHBLIX HOPM HEe CO34aeTcA OnacCHOCTb
NOBbILIEHUST YPOBHS FPYHTOBbLIX BOA U BTOPUYHOIO 3aCONEHUSI MOYB;

Nnpu KaneribHOM OPOLUEHUM He NPOUCXOAMT HaMOKaHWA BeretaTUBHOW
Maccbl 1 NSI0A0B pacTeHUW, YTO UMeEET CyLLEeCTBEHHOe 3HayeHue (oco-
OEeHHO Yy OBOLUHBLIX KyrbTyp) ANS npefoTBpalleHnss 3abonesaHnin 1 no-
NYyYEHUS ypOXKasa BbICOKOIrO KayecTBa;

KanenbHOe opolleHne He TpebyeT NoBbILWEHHOro paboyero gaBneHns B
TpybonpoBoaax (B OTNMYMe OT AOXAEBaHMUS), YTO NO3BONAET CHU3UTb
KanuTtanbHble 3aTpaTbl HA BHeApeHWe HACOCHbIX arperaTtoB W 3KCnsya-
TauWOHHbIE 3aTpaTbl NPU NPOBELEHNN OPOLLEHUS.
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K OoonosnHutenbHbIM npeuMmyLllectsaMm CUCTEM KanefibHOro opolue-
HUA MOXHO OTHECTU 3PPeKT 3almTbl OT paHHUX 3aMOpPO3KOB. Ha y4acT-
Kax, rge MpUMEHSIT TaKyld CUCTEMY OPOLUEHUA, 3a CHET MOBbILLEHHOM
BNaXXHOCTU MOYBbLI CHWXaeTCHd BpefHOe OeNCTBME 3aMOPO3KOB U MOHU-
XeHHbIX TemnepaTyp. Mcnapsowanca ¢ noBepxXHOCTU MOYBblI Bfiara ro-
BbllLaeT TemnepaTtypy Bo3gyxa Ha 2-3 rpagyca, 4To 4acTo Mno3Bosiser
crnacTu ewe He yopaHHbIA ypoXxan OBOLLEN.

Tunbl cucmem KarnesibHo20 OPoWeHUs

CucTteMbl KanenbHOro OpPOLLUEHUST MOXHO pasfenuTb Ha ABe OCHOB-
HbIX Pa3HOBUAHOCTU: CUCTEMbI C HapPY>XHbIMU KanenbHULaMU U CUCTEMbI
CO BCTPOEHHbLIMU KanenbHUUaMN.

PasHuua 3aknoyaeTcs B TOM, YTO B MEPBOM Cliydae KanesfbHuua —
9TO OTAEefnbHOE M3genune, KOTopoe TEM UMU UHBbIM CMIOCODOM MOXET ObITb
noakKmntoyYeHo K TpybonpoBoay ¢ Boaow. BcTpoeHHasa kanenbHUua nome-
LLlaeTCsa BHYTPb LWISiaHra BO BPEMS €ro U3roToBIEHNA Ha 3aBofe, U Takue
KanenbHUUbl pasMelleHbl Mo BCEW AfIMHE LunaHra yYepes paBHOMEPHbIE
NPOMEXYTKN. PaccTtossHMe mexay KanenbHuuamu CTporo ouKCupoBaHO M
MoXeT coctaBnaTb oT 20 cm go 1,5 m.

EcTb MHOXECTBO pasfnnyHbIX TUMOB KOHCTPYKLUMIA HaPYXHbIX Kanenb-
HWL, HO BCE Pa3HOBMOHOCTN OObeANHSET OAHO: NPU NOMOLLM crneymarnbHO-
ro wTyuepa KanenbHuUa BCTaBMAeTCA B OTBEPCTME B MS1laCcTMacCoBOM
Tpybe unn wnaHre. Boga Ha BbIxode TakoW KanenbHULbl MOXET UNnN He-
nocpenCTBEHHO NOCTYNaTb B MOYBY, UK NPU MOMOLLN TPYOKM N HAKOHEeY-
HMKa OTBOAUTLCHA HA HEKOTOPOE PacCTOSIHME N NodaBaTbCA K KOPHSAM pac-
TEHUI, HAXOAALNXCA Ha PacCTOSAHMM OT TPyObl Unn WwnaHra. Ha BbIXogHOM
WITyLep Takou KanenbHWULbl MOXET HageBaTbCsA creunanbHbli pa3BeTBU-
TeNnb, KOTOPbIN NO3BONSET pasdenaTb Boay Ha 2, 4 vnu 8 HanpaBreHun.
Takune pas3BeTBUTENN YAcTO CTaBAT OS5 NONNBA rOPLLUEYHbIX PACTEHUN, KO-
roa ogHa KanenbHuua MoXeT obecneynTb BOAOM A0 8 ropLUKOB UMM KOH-
TENHEpP C pacTeHnsaMmn 6onbLLIOro pasmepa.

LLInaHrM co BCTPOEHHbIMU KanenbHUUamu, Tak HasblBaeMble LUaHmm
KanenbHOro opoLlleHnd, Npou3BoasaTCs C pasfUYHbIMM NapameTpamu Ka-
nenbHUU, U CErogHa MOXHO nogobpaTb Takyldo MOAenb M TUN WaHra, Ko-
Topble ByayT Havny4ywmm obpa3om COOTBETCTBOBATb KOHKPETHBLIM YCIIO-
BUAM AN1F opoLleHus. KanenbHble WnaHrm BbinyckarTcsa guameTpom oT 12
00 25 MM, ¢ Npon3BoaANTENBHOCTLIO KanenbHuy, oT 0,5 0o 6 n Boabl B Yac,
paccTosaHna mexay KanenoHuuamm ot 20 go 150 cwm.

[Mpon3BoaATca HeOOPOrMe TOHKOCTEHHbIE Pa3HOBUMAHOCTU LUMAHIOB,
a TakKe TONICTOCTEHHbIEe, TaK Ha3blBaEMble «XKECTKUE» LUSaHI.

Tun KanesibHUL, — HEKOMMNEHCUPOBaHHbIE 4S5 OObIYHbLIX YCOBUW NOMMBa U
KOMMEHCMPOBAaHHbIE ANt NMUHMA BONbLLIOWN ONUHbI.

Ewe oanH BaXkHbI NapamMeTp LUNaHroB KanenbHOro OpoLLIEHUs — 3TO

paboyee, MakcMManbHoOe U MUHUManNbHoe aasneHne Bodbl. O6bIMHO 3TO
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haBrieHne Haxogutca B npegenax ot 1 go 4 atmocdep. B nocnenHee
BpeM4da HauyaT BbIMYCK CneumarbHbIX LWIaHroB, NpeagHasHavyeHHbIX onga pa-
60Tbl Npy HU3KUX AaBneHusx. HommHanbHoe gasneHue Boabl — 0,5 aTmo-
chbepbl. OgHako Takue WnaHrm yBepeHHo paboTatoT n npu gasneHun 0,2—
0,3 aTMocepbl. ATO 04eHb yAOOHO ANS NPUMEHEHUsT Ha NpuycagebHbIX
y4yacTkax U Ha gadvax, rae HeT rnoCTOSAHHOro rapaHTUPOBaHHOIO BOOOCHA0-
XeHus. NonMB MOXHO OCYLLECTBNATb, Hanpumep, n3 604kn UnNu Opyrou
€MKOCTU, YCTaHOBJIEHHOW Ha BbICOTE 2—3 M Ha[ YPOBHEM 3eMMN.

OcobeHHOCMU KanesibHO20 OpPOWeHUsI

Cuctema kanenbHOro nonuBa CTPOUTCA TakMm oOpas3oMm, 4YTO Ka-
nenbHUUbl NMBO HenocpenCTBEHHO BCTpavMBalOT B MarucTpanbHyl nna-
CTUKOBYIO TPyOy (ecnu, Hanpumep, TpebyeTca opowaTb JIMHENHYIO rpynny
pacTteHuin), NMbo OT MarncTpanbHOro TpybonpoBoaa AenatoT OTBETBEHNE
TOHKOW NnacTukoBon Tpybkon n obBoaaT ee BOKpYr pacTteHus. Npu aTom
Ha OTBETBIIEHNE BOKPYI KaXOoro pacTeHnsa HaBeLUMBAKOT CTOSTbKO Kanesib-
HWUY, 4YTOBbl CyMMapHO B eAVHULY BPEMEHW OHM [aBann KONM4ecTBO BO-
Abl, HeobxoaMMoe JaHHOMY pacTEHUIO.

Bornblioe 3HavyeHne MMeeT HaOEXHOCTb KanesibHbIX CUCTEM MONKUBa.
BonblWIMHCTBO MCMOMb3yeMbIX B HacCTosLlee BpeMsl KanesibHbIX CUCTEM
HY>XHO cobpaTb OOuH pa3, U 3aTeM OHM paboTaloT MHorue roabl. Npume-
HAEeMble B HUX OeTann U3roTOBfIEHbl M3 MNOSIMMEPHbIX MaTepuarnos, Bbl-
AepXuBaroLLmx N TPOMUYECKYHO Xapy, 1 3uMHue xonoga Poccuw.

XOTSa M3Ha4varnbHO KanenbHbI NOAnB Obln NpuaymMaH Kak pagukanb-
HOEe CpeLCTBO NOBbLILWEHUS YPOXaNHOCTU B YCNoBUAX AedomunTta BoAbl, OH
npuobpen YpesBblHanHyo NOMNynsiPHOCTb BO MHOMMX KNUMaTUYECKNX 30HaX
N HE TOSbKO B CESTbCKOM XO3SINCTBE.

Kak yxe oTmevanocb, goxaesarnbHbl NOMIMB HE pellaeT npobremol
ONTMMarbHOro MonmMBa AepeBbLEB, KYCTAPHUKOB U LBETOYHbIX PacTEeHUN C
rnyboKkon KOPHEBOW CUCTEMOM, KOTOPblE OYEHb 4YaCTO MPUCYTCTBYHOT Ha
y4yacTKax.

PasHoobpasne uncnonb3oBaHusi crnocoboB kanenbHOro nonuvea Ae-
naeT KarnenbHOe OpOLlEeHMEe YHUKanbHOM TEXHMKOW nonveBa Ond JNobbixX
PAOHLIX KYNbTYp B YCIOBUAX SKOHOMUYHOIO MUCMOSIb30BaHUS BOAbl, a Tak-
Xe Npu NPUMEHEHN B arpoTEXHOSTOMMN KynbTyp BO4OPaCTBOPUMBIX yA00-
PEHUN.

KanenbHble TpyObl paccynTaHbl HA MHOrOSIETHIOK paboTy B NMUTOM-
HMKax M Ha NJI04O0BO-ArOAHbLIX U APEBECHO-KYCTAaPHUKOBBIX MflaHTaumnsax
(BMHOrpagHuKax, cagax v ap.). YHuKanbHble 3anaTeHTOBaHHbIE KOHCTPYK-
UMM KanesibHUL, CO BCTPOEHHbIMU MUKPOMUIbTpamMuM paccynTaHbl ona pa-
OOTbl B pasfiMyHbIX YCNoBUAX 3Kcrnyatauun. PasHooOpasne KOHLEBbIX
KanenbHWL, W pacnpefenurtenen npefHasHayeHO AN CO34aHUA MaKkcu-
ManbHO Ka4eCTBEHHOIO peXxumma MosfmnBa Kak roplieyHblX U KOHTEMHEPHbIX
pacTeHuWn, Tak U Ona UCNOoNb30BaHUA B NOSIMBE PAAHbLIX KYSbTyp. YHUGU-
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LMpoBaHHbIE pa3Mepbl U NOCaZ0YHblE MecTa KanenbHWL, Cco3[alT Heoc-
nopyMoe nNpeuMyLecTBo AN YCTPOMCTBA CUCTEM MNOSMMBa B YCMOBUSAX
pa3Hoobpasnsa KynbTyp C pasnuMyHoOn NoTpebHOCTb0 B BoA4e Ha HebOosb-
LLIOM MPOCTPaHCTBE.

KonuyectBo ToYeK yBRaKHEHUs NPUKOPHEBOMW 30HbI OObLIMHO He 3a-
AaeTcsa 3apaHee, a YCTaHaBNMBAETCS B 3aBMCUMOCTU OT BUAA KySbTypbl U
TvMna noysbl. Ha necke, KOTOpPbIN 04YeHb BLICTPO BNUTLIBAET BOAY U MIOXO
ee JepXuT, TOYKM NonmBa pacnonararT vauwe. [Ansa kanenbHoro opotle-
HUSA MaeanbHO NOaxXoAaAT rmbkue LWnaHrm — ux ferko pasmMecTuTb BOKPYT
CTBOMA AepeBa Unu no nepumeTpy knymobl. [ns nonvea knymbbl nogdu-
palT Moaenu ¢ HebonbLLIMM pacxogoMm Boabl (40 2 n/4), a npu OpoLUEHNN
NNogoBbIX AEPEBBLEB MNy4lle UCMOMNb30BaTh KanenbHWLUbl C pacxogom 4—8
n/.

KanenbHylo CUCTEMY MOXHO MPUMEHSITb HE TOMBbKO A8 YBNaXXHEHUSA
MOYBbI, HO N OJ11 BHECEHMS B HEE MUHEparbHbIX yooopeHuin. YgobpeHus
pacTBOPSAIOT U XPaHAT B CrneunanbHbiX pe3epByapax, KOoTopble 3aTeM MoA-
COEMHAIOT napannensHo K opocuTenbHon Tpybe. Beneactemne nepenaga
AaBMNeHna BO BXOASALLMX B €MKOCTb U BbIXOOALWMX U3 Hee Tpybkax vacTb
BOAbl MOMNagaeT B HEE U CMELUMBAETCA C NMUTATENbHbIM PacTBOPOM. Takke
MOXHO UCMonb30BaTh HACOCHI, KOTOpPbIE OTKayMBalT yaobpeHus us cne-
LnanbHbIX KOHTEHEPOB (3aKPbITbIX UMK OTKPLITbLIX).

Moxanyn, eOuHCTBEHHbIW HeOOoCTaTOK KanernbHOW CUCTeMbl — ee
BO3MOXHO€e 3acopeHue. [na Toro, 4tobbl m3bexaTb 3abuBaHus oTBep-
CTUA, MOXHO WCMONb30BaTb CreunanbHbIi ceTyaTbin PUnNbTP Ha BXoAe
Tpybonposoga. Ecnv BoasiHble npumecu copepXat 60MnbLIoe KONMYecTBo
MOYBEHHOrO Mna, necka U OopraHNU4YecKkMx BeLLEeCTB, TO OOMNOSHUTENbHO K
ceT4aToMy yCTaHaBfMBaeTCH rpaBUnHbIA PUIbTp.

BONbWWHCTBO CUCTEM KanerbHOro OPOLUEHUSA BKMNOYalT B cebs
dunbTp Ona oTaeneHna Menkux 4acTtul B3BeCU U necka, KoTopbie MOryT
ocegatb B Tpybax v 3acopuTb [o3aTopbl Unu Mukpocnpeun. Hosenwwme
TEXHOSTOrMN NO3BOSISAOT CBECTU 3aCOPeHus K MUMHUMYMY. Ha HekoTopbIxX
cucTteMax B AOMOSHUTENbHON PUnbTpauumn HeT HeOBXOOUMOCTU, TaK Kak
nogaBaemas BoJda YXe MpoxoauT npefsapuTenbHyro o4unmcTky. Boobuue
BCe MPOW3BOAUTENN KanerfbHbIX CUCTEM MOMMBa PEKOMEHAYIOT yCTaHaB-
nmBatb PUIbTPbLI, K TOMY Xe rapaHTus Ha obopyaoBaHne He LelCTBU-
TenbHa 6e3 ycTaHOBKM (PUIbTPOB MO Oo4nCTKe BoAbl. [1pn 3TOM pUNbTPLI
Heo6Xo4MMO yCTaHaBNUBaTb HE TOMBbKO Ha OBLIMIM BXO OT UCTOYHMKA BO-
Obl, HO TaKkKe U BHYTPU CaMON CUCTEMbI OPOLUEHUSA, HanpumMmep, Ha OTBOA-
HbIX Tpybax, rge puck nonagaHusi B BOAY YacTul, OCTaeTcsl LOCTaTOYHO
BbICOKUM.

B obnacTax, rae onga nonuea ynotpebnsaeTca ovneHHas kaHanmaa-
LIMOHHAA BoAa, NOYTU BCeraa NPUMEHSIOTCHA CUCTEMbI KanenbHOro opoLue-
HUA KOPHEBOW 30Hbl, TaK KakK MUCMOSIb30BaHME TakKOW BOAbl NOCPEACTBOM
NnonmBa UM OpoLLEeHUs CnpesMu No BO3dyXy 3anpeLeHo B Lensx Hepac-
NPOCTpPaHeHNa BpeaHbIX BELLECTB Mo BO34YXY.
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UTto e npeacraBnaeT cobon cucrtema kanenbHoro opoiueHmna? Oc-
HOBa — 9TO LUMAHT, B KOTOPbIM BMOHTUPOBAaHbI CneunarnbHble YCTPOUCTBa —
KanesibHULUbl, KOTOpblE, KaK y)X& OTMeyarnocb, Haxo4aATCA Ha pPacCTOAHUU
ot 20 cm go 1,5 m agpyr ot gpyra. V13 kaxxgon kanenbHULUbl B NOYBY MNOCTY-
naet oT 2 0o 20 n BoAdbl B Yac. 3Tta TexHonornsa no3sonsaeT agdeKTUBHO
ucnonb3oBatb 95% BOAbl, NOgaBaeMon Ha opolweHne. Konnyectso BOAbl
3aBUCUT OT TUNA N KOHCTPYKUUM KanenbHUL, N B KaXOO0M KOHKPETHOM CIy-
Yae noabupaeTca CBOM BU, KanenbHbIX LUMaHros, npegHasHavYeHHbIn a5
KOHKPETHbIX YCMOBUI U BblpaljuBaeMblX KynbTyp. Tun wnaHra Tak xe 6y-
AeT 3aBuUCeTb OT ANINHbI PSA0B, LUMPUHBI MEXAYPSAANN U OpYruX (pakTopoB,
KOTOpbIE MMEKTCS Yy 3aKkasuuka.

OreMEeHTbl CUCTEMbI KanenbHOro OpoLlleHusi (HaunHasi OT UCTOYHMKA
BOAbI):

e Hacoc;

e BOOHbIN PUINBTP — CUCTEMbI PUITbTPALUN. LUKITOHHBLIN OUINBbTP OT nec-

Ka, ceT4yaTblin PUNLTP U T.MN.;

cucteMbl yaobpenus n gobasok;

CUCTEMA KOHTPOMNA KavyecTBa OUNCTKM BOAbI;

rnasHasa nvmHuA (Tpyba Hambornbluero guameTtpa);

KnanaHbl (pyYHble, 9NeKTPOHHble, ruapasnnyeckme, npeaoxpaHuTenb-

Hble);

OTBOAHbIE TPYObl (MEHbLLEro AnameTpa, YeMm rraBHasi IMHUSA);

e PUTUHIU N NEPEXOOHUNKN ONA COEONHEHWUN;

e CpeacTBa opouweHnsa (KanernbHble 003aTopbl, MUKPOCMPEN, KOSbLEBbLIE
[03aTopbl).

C nomoLblo KOHTPONIEPOB M KNnanaHoB AaBfeHneM U MHTEHCUBHO-
CTbIO MOSIBA MOXXHO YNpaBnATb B Py4YHOM UM aBTOMATUYECKOM peXxume.
PasHoobpa3ne npeanaraemMbix Mpouns3BoauUTENsIMU BMAOB 0O0OpyaoBaHus
OYeHb BENUKO, NPUYEM MOCTOAHHO MPOUCXOAUT MOMOSTHEHUE HOBLIMU MO-
andukaumamn. ExxerogHo Ha pbIHOK noctynaeT 6onee nomnycoTHU HOBbIX
n3gennn, ydntoiBaloWmx pasHoobpasHble 3anpockbl 1 TpeboBaHus noTpe-
buTenen, a B oTAENbHbIX CryYasax Ans 3aka3dnkoB crieyunanbHo paspaba-
TbIBAOTCA UK MOOUMPULMPYIOTCA OTAENbHbIE YacTU UNU CUCTEMBI. [N
OPOLLUEHNA UCMOSb3YEeTCA He TOSMbKO NUTbeBas BOAA, HO U OYMLLEHHbIE
CTOKW, COSIOHLeBaTble FPYHTOBbIE BOAbI U [a)Ke OfpecHeHHasi Mopckas
BoAa. Mcnonb3oBaHue Takon BoAbl NpeabsaBhsieT K CUCTEMaM KanesibHOro
OPOLLEHNS OOMONHUTENbHbIE TpeboBaHUs. JTO crneumanbHble PUNbTPLI,
He MnponycKawLne 3arpAa3HeHus, 1 ocobble KOHCTPYKLMM KanemnbHUL, Ko-
TOpble He 3abMBalOTCA N HE 3aCOPSAIOTCH MESTIKUMWN B3BELLEHHbIMU B BOAE
yacTuuamm W OTINOXEeHusIMKM conewn. [MapaHTupoBaHHas AOOSITOBEYHOCTb
LWSIAHroB, faxe B XecToYaWliMX YCMOBUAX M3paunbCKoOro Knumarta, Cco-
ctasnset 10 ner.

Boobuie Kk kayecTBy CBOEN NPOAYKUMN 30eCb OTHOCATCA C ©OnbLUMM
BHMUMaHMeM. Ha 3aBogax MNo NpoOM3BOACTBY LWIAHIOB A KanesibHOro
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OPOLLUEHNA 3a BCEM MPOLLECCOM MPOU3BOACTBA BeAETCA KOMMbIOTEPHbLIN
KOHTPOSb, N Kaxgasi NapTua LUMaHroB NoaBepraeTcs XecTtodanlen npo-
Bepke. 1o ctaHgapTy, HanpumMmep, OONyCKaeTca pasHuua, He MnpeBbllato-
wasa 10% B KonuMyecTse NOCTynawLWen N3 oTAeNbHON KanenbHULbl BOAbI,
HO dbaKTU4ecKkn 3Ta pasHuua He npesBblaeT 2—3% Mo Bcen ANUHE LWnaH-
ra.

B nocnegHee Bpems pa3paboTaHbl cneuuanbHble LWnaHrM ansa noa-
3eMHoro opoileHusi. OHn nomellatoTca Ha riydmnHe 50 cMm M He MelaroT
npoBeAeHU0 NoneBbiX paboT, BNMAOTb 40 BCNALWKU. 3TN CUCTEMbI 0BOpY-
AO0BaHbl crieynanbHbIMU YCTPOMCTBaMU, NpeaoTspaLlaowMmn 3acopeHne
KanenbHuLU, 3eMnen, a Ytobbl B KanenbHULbI HE NpopacTan Menkne KopHu
pacTeHuin, NPUMEHSETCS cneuunanbHbIl MaTtepuan — TepnsaH, KOTOpbIA He
AaeT pas3BMBaTbCs KOPHAM psiAoM C KanenbHuuamu. Bce cuctemsbl Ka-
NenbHOro opoLleHna obopyaoBaHbl yCTPONCTBaMKN ansa depTunuaaumm, To
eCTb AN nogavn B MONMBHYIO BOAY PacTBOPEHHbIX yaAobpeHun. 3To no-
3BOMSEeT COBMECTUTb MOMMB C NOAKOPMKaMU, U pacTEHUs NMonyyarT C BO-
A0N BCe Heobxoammoe Ons onTUManbHOro pocta u passutus. Cucrtema
KanesnbHOro OpoLIeHns He 3psi HasbiBaeTcas CUCTEMOW. KanenbHoe
OpOLUEeHMEe — 3TO He TOJSIbKO LWSaHrKu A nofmeBa, HO U YCTpoMCTBa Ans
OYMCTKU N ounbTpaummn Boabl, TPyObl U apMaTypa Ans nogayn n pasBoaku
BoAbl MO nonto, obopyagoBaHne ONS pPacTBOPEHUS U OO3UPOBKU yaobpe-
HUN, U KOHEYHO Xe aBTomaTtuka. Mcnonb3oBaHWe KanenbHOro OpoLUeHuSA
6e3 aBTOMaTUKMN HeuenecoobpasHo, MOTOMY YTO MHOIMME ero npevmylle-
cTBa MOryT BbITb HE peanu3oBaHbI.

ABTOMaTMKa 3afaeT W perynupyeTt nogadvyy BOAbl, YTO MNO3BoONdAeT
pacxogoBaTb ee MakcMmMasibHO 3(PdPEeKTUBHO U 3KOHOMHO, NofasaTb BOAY
pacTeHNAM akkypaTHO M BOBpeMsi. ABToOMaTuUKa perynupyeTt nogadvy noa-
KOPMOK U cocTaB yAoOOpeHUN, KOppeKTMpyeT paboTy OpOCUTESNbLHOMN CUC-
TeMbl B 3aBMCUMOCTW OT BII@XXHOCTU M TemnepaTypbl NOYBbI U BO34yXa U
apyrmx napameTpoB. CUCTEMbI aBTOMATMYECKOro yrnpaBrieHns MoryT ObiTb
pasfiMyHbIMU — OT MPOCTEHBLKUX KOHTPONIepoB, paboTatwmnx Ha baTapen-
KaxX, 4O CUCTEM Ha MepcoHasribHbIX KOMMbIOTEPAX, C NPorpaMmMHbIM obec-
nedyeHuem, creumnanbHo paspaboTaHHbIM A9 KOHKPETHOro 3akasyuka.
EcTb cuctembl, paboTarowme Ha paguoynpasneHn, Tak 4to epmep, cu-
As goma, MOXeT BMOETb Ha CBOEM KOMMNbLKOTEPE TO, YTO MPOUCXOOUT Ha
ero nosne, yaaneHHOM Ha AeCATKN KurnomeTpoB. CucTeMbl opoLLeHnsa ans
KaXXgoro oThenbHoro cnyyvyas obblMHO NPOEKTUPYIOTCA M KOMMMEKTYOTCA
crneyuanbHO, C y4eTOM KOHKPETHbIX ycnosuin. CuctemMbl aAna Tennvy U ons
OTKPbITOrO rPyHTa, A1 CEBEPHbLIX N HOXHbIX PErMOHOB, A1 pa3HbliX BUAOB
NOYB N pasHbIX KYyNbTYp CUNbHO OTNUYaOTCa Apyr OT Apyra.

AemomMamu3auyusi cuCcmemM KarnesibHo20 OpOoWeHUs!

GQ)d)eKTVIBHOG BeeHNe CenbCKOro X03ancTea cerogHst HEBO3MOXHO
0e3 aBTomMaTusayum arporTexHmn4eckmnx npoLeccos.
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ABTOMaTUKa MO3BONAET ONTUMU3NPOBATb 3TW NpoLECChl, co3aaTb U
nogaepxusaTb ONA pacTEeHUN Havunydlmne yCrnoBusa AN UX KU3HU N pas-
ButMnA. MNMpnbopbl N CUCTEMbI aBTOMATUKM B HaACcTosILEEe BPEMSs LUMPOKO
NPUMEHSIIOTCS, HaYMHasi OT ManeHbKOW KIymObl psgoM ¢ JOMOM, 40 Ten-
NNYHBIX KOMIMMEKCOB, MTUYHUKOB, XMBOTHOBOAYECKUX XO3SIUCTB U Ha OT-
KPbITOM IpyHTE.

ABTOMaTuKa NO3BONAET 3HAYUTENBHO YBENNYNTL MPON3BOACTBO, MO-
BbICUTb Ka4eCTBO MPOAYKLMN, YPOXKANHOCTb U NPOAYKTUBHOCTL, 061erynTb
TPYA W UCKITOUYUTb OLUNMGKKN, BbI3BAHHbIE «4ENOBEYECKUM (PaKTOPOMY.
ABTOMaTMKa BbIMYCKAETCA Pas3fn4YHbIX YPOBHEW CMOXHOCTWU, HayuHasa oT
NPOCTbIX, HEAOPOIrNX KOHTPOSIIEPOB, 40 CIOXHbIX KOMMBbIOTEPHbLIX CUCTEM,
CMOCOBHbIX Y4UTbIBaTb MHOrOYMUCIIEHHble NapamMeTpbl U onpefensitb On-
TUMarbHbIN PEXUM AN yrnpasnsemMoro obbekra.

KoHTponnepbl — anekTpoHHble NpUBopLI, ynpasnsaoLwmne npoueccamm
OPOLLEHUST MO XKECTKO 3a4aHHON BpeMEHHON nporpamme. Takne npmbopbi
NMET N [OMOMNHUTESTbHbIE BO3MOXHOCTWU AON1s1 MOAKMIOYEHUS [LaT4YMKOB,
HanpuMep, JaTynka JOXOSA, YTO MO3BOMSAET yYUTbiBaTb COCTOSAHUE OKpY-
Xawwen cpedbl U KOPpeKTUpoBaTb 3afaHHYK M3HayarbHO MnporpaMmmy
nosiMBa, OTKM4Yasi nogadvy Bobl BO BpeMa JOXAA.

KoHTponnepsbl BbINycKalTCA OOHOKaHarbHble M MHOrOKaHasbHble.
MHoOrokaHarnbHbIM KOHTPOSep No3BongeT ynpaBnATb OAHOBPEMEHHO He-
CKOMbKUMW NIUHUAMW MNONMBA, NO WHAMBUAYANbHO HACTPOEHHbIM A5 KaX-
A0N NnHUM napameTtpam. MHorokaHanbHble CUCTEeMbl BbINycKalTCA 4514
yrnpaBneHus He3aBUCUMbIMWU JIMHUSMU B KonunyecTtee oT 4 go 12 (ogHo-
BpeMeHHO). Harnpumep, KoOHTponsnep Ans ynpasrieHUs OpOoLUEeHUEM Ha
npuycagebHoOM yyacTke UMeeT BCTPOEHHbIN CONEHOUAHbI BEHTUIb U Nn-
TaHue oT BGaTtapernkm 9 BoNbT. BoCbMUKaHANbHBIN KOHTPONNEp MOXET UC-
nonb3oBaTbCsA U B NpuycagedbHOM XO35UCTBE, U B O3efIeHeHUN, 1N Ans a.-
ToMaTusauum Tennuubl Unu oepmMepckux nonen. Takme KOHTPosinepbl Mo-
ryT NMTaTbCa Kak OoT BGaTapeun, Tak u OT anekTpoceTu. KoHTponnepbl 4N
ynpaBneHus cuctemamm opoLleHns u punbTpaumm ncnonb3yT GaTapeu
9 BOMbT M UM HEe HYXHO [OMNOSfIHUTENbHOE BHELLHee nuTaHne. KoHTponne-
pbl BbIMyCKaOTCA pasfiMyHbIX MOAUMUKALUA, U HaCcTO MOXHO 3aKasaTb Ta-
KMe KOHTponnepbl CO creuuarnbHbIMM napamMeTpamMmu Mo creundukayum
nepefaBaemMon 3aKasvymKoMm.

KoHTponnepbl OAna opolleHus, Kpome nogadu BoAbl MO 3aaHHOW
nporpamMme, MOryT TakKxe OTCMeXxuBaTb HECKONbKO AOMOSTHUTESNbHbLIX Na-
pamMeTpoB, Harnpumep BIaXHOCTb MOYBbLI, TEMNEpaTypy, Harnnm4me ocankos
N KOppeKTMpoBaTb MONMUB aBTOMaTMyecku. [Ind cuctem ynpasreHus cuc-
TemMamu unbTpauun BOObl UCNOMNb3YKTCA KOHTPOMNEpbl, TOXE YYUTbI-
BawLWMe pan napamMeTpoB, a TakKe aBTOMaTUYecKu BKMovarolme npo-
MbIBKY (PUNBTPOB NpU MX 3aCOPeHUn. 3TO OYeHb BaXHO, OCOBEHHO npu
NnosiMBe pacTeHu BOAOU U3 UCTOYHMKOB, NUMEIOLLUX BbICOKYIO CTEMNEHbL 3a-
rPA3HEHUA.
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[MpOMBILLNEHHbIE KOHTPOMNEPbLI BbIMyCKAOTCA B NPOYHbLIX KOprycax,
3aWMLLaloWnX UX OT BO3AENCTBUSA OKPYXKatoLen cpeabl U MOryT HadeXHOo
paboTaTb Ha OTKPbLITOM BO3AyXe.

Cuctema ynpaeneHust onsa cpegHux n 6onbmnx nnowiagen oTKpbITo-
ro rpyHta 6asmpyetcs Ha Gonee MOLHbLIX KOHTposepax, no3Bosisowmx
He TONbKO 3aJaBaTb WU KOHTPONMPOBATb NapamMeTpbl OPOLUEHUSA, HO U OO-
6aBnsTb B NOSIMBHYO BOAY YAOOpeHus, nectuuuabl U apyrme KOMNOHEHTbI.
B 9TO ceMencTBO BKMIOYEHbI pa3fiMyHble TUMbl KOHTPOMNNEPOB CO CXOOHbI-
MU NPOrpaMMHbIMKU XapaKTEPUCTMKAMKN, HO C pa3HOW annapaTHOW paspa-
6oTkon, 4TOObI COOTBETCTBOBATH pas3nuMyHbiM noTpebHocTam. Cuctema
ynpaBneHus opoLleHneM MOXeT BblTb NOCTpoeHa Ha 6ase 0gHOro UnNu He-
CKOMbKMUX KOHTPOMNEepoB. BOMNbLIMHCTBO TakMX CUCTEM UMEKT BO3MOX-
HOCTb BbIBOAA JaHHbIX HA KOMMbIOTEP, C KOTOPOro ornepaTtop MOXET KOH-
TponupoBaTb M YyNpaBnATb Cpa3y HECKONbKMMU OPOCUTESIbHbIMU OBBLEK-
Tamu.

B nocnegHee Bpemsi Bce Yalle Ansg OpOCUTENbHbLIX CUCTEM B OTKPbI-
TOM TPYHTE MCMOMb3YKTCA CUCTEMbI AUCTaHUMOHHOM B6ecnpoBoHOW ne-
pefayn gaHHblx. Takum obpasom, Hanpumep, bepmep MOXET KOHTPOSiu-
poBaTb Ha CBOEM JOMalLHEM KOMMbIOTEPE MPOLECC OPOLUEHUSI HECKOb-
KX MOMen, Haxodsawmnxca pyr oT Apyra Ha pacCTOsiHUM B OECATKU KUIo-
METPOB.

[na opoweHus Tennuy paspaboTaHbl cneunanbHble KOHTpOonneps.bl,
KOTopble obecneumBaloT KOHTPOSb U yrpaBreHne YPOBHEM KUCITIOTHOCTU
(pH) n anekTtponposogHocTn (EC) nonueHOM BOABI U BKIOYAKT YCTPOK-
CTBa A1 TOYHOW JO03UPOBKM XUAKUX YOOOPEHUN U perynnupoBKU KUCNOT-
HOCTM pacTBopa, NOCPEeACTBOM NoLayn KOHLEHTPUPOBAHHbBIX COCTABOB U3
€MKOCTEMN.

Cuctembl aBTOMaTUKN N9 TENnuL CerogHs — 3T0 OBbIYHO KOMMbHO-
TepHble MONHOMYHKLUMOHASMBHbIE CUCTEMbI, YNpaBndloWne He TOMbKO
OpOLLEHMEM, HO N TeMnepaTypon, BNaKHOCTbIO, OCBELLEHHOCTbIO, TO eCTb
NOSTHOCTBIO perynupylowme n nogaepXxusarmwme MUKpoOKNMMaT B Tennuue
Ha oNTUManbHOM YPOBHE.

KoHTponnep 3awuTbl OT MOpoO3a cneuuanbHO paspaboTaH, 4Tobbl
3aWMTUTb YpOXanh 1 rmapaBnnyeckyo CUCTEMY OT 3aMOPO3KOB. AHaroro-
BbI AaT4YMK TemnepaTypbl, NOOKMIOYEHHbIA K YCTPOUCTBY, NO3BOMSAET He-
NpepbIBHO CNeauUTb 3a TemnepaTypolt B AnanasoHe ot -10° go +60° C. Ko-
roa okpyxarlasa TemnepaTypa OryCKaeTCa HUXKe YCTaHOBITEHHOW TOYKM,
BKIOYAETCS OPOLLUEHNE, N OHO OCTAETCs BKITIOYEHHbIM, NMOKa Temnepartypa
He NOOHMMETCS Bbllle YCTAHOBMEHHOIo 3HaYeHUs1; eCrnn Nno Kakom-To npu-
YMHE aHarioroBblM JaTYMK HEe MOXET WUCNOMb30BaTbCs, MOXHO WUCMOSb30-
BaTb KOHTAKTHbIA TepmocTaTt. Kpome ynpasnsioLllero Bbixoaa Ha CofieHou-
Abl cUCTEMa MMeET BbiX0, NO3BONAIOLWMNI BKAOYATL aBapUNHY CUrHamNu-
3aumio 1 coobLlaTb Ha rNaBHbIN KOHTPOSIEP O BKITHOYEHUU CUCTEMBI 3a-
LLNTBI OT 3aMOpPO3KOB.
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KoHTponnepbl BAaXHOCTU NpefHasHayeHbl ANs ynpaBneHusl Brnax-
HOCTbIO TymMaHoobpasyLwmnx cuctem B Tennuuax. OHu paspaboTtaHbl ong
AByx uenen. lNepBas — pacnbiieHne BOAbl AN CHWXKEHUS TemnepaTtypbl
BHYTpUX Tennuubl (ynpaesnseTca gaT4nMKoM TemnepaTtypbl), BTopas — nog-
AepXkaHne BNaXKHOCTWU B MOMELLEHNN Ha 3a4aHHOM nNporpamMmon ypoBHe. B
pexXnmMe MOHWXEHUS TemnepaTypbl KOHTponnep (OyHKUMOHUPYET LMKITNY-
HO, N BpeMs LMKNOB 3aBUCUT OT 3afaHHOW Temnepatypbl. Kpome TOro,
€CTb BO3MOXHOCTb YCTaHOBKM paboTbl No BpeMeHu. B pexnme TymaHoob6-
pasoBaHNA UNW NOAAEPXKaHUA 3a4aHHON BNaXXHOCTU OH paboTaeT He3aBu-
CUMO OT TemnepaTypbl U BPEMEHM.

CucrtemMbl METEOPONOrMYECKOro KOHTPOSSA BCe Yalle MPUMEHSATCH
ANS OTCREeXUBaHUS COCTOSHUSA OKpYKatoLlen cpefbl U BHECEHUSA KOPpPEeK-
TMB B paboTy CUCTEM aBTOMATUYECKOro yrnpaBieHns.

OTO farieko He MosHbIA nepeyeHb CUCTEM, NMPUMEHAEMbIX ONA aB-
TOMaTM3auum NpoLEeCccoOB OPOLLEHUA.

CenbCKoX03ANCTBEHHbIE TEXHOMOMMN U 06opyaoBaHue, co3gaHHbIe B
N3paune, HegapomMm cumtalTca OOHMMM M3 Nyywmx B Mmupe. Bo MHormx
CTpaHax pepmepbl C yCNexXoM MUCNOmb3YyKT UX, U C KaXXabIM rogoM ob6bem
9KCMNOPTHbIX NOCTaBok pacteT. Cenvac ob6bem aKcnopTa B AEHEXKHOM Bbl-
paXkeHun NnpubnmxkaeTca K ABYM MuUnnuapgam Jonnapos B rof U NOCTOSH-
HO yBenuinmBaeTcsl, HECMOTPSA Ha BONbLUY KOHKYpeHuuto. [naBHble npe-
MMyLLLEeCTBa — BbICOKOE Ka4yeCTBO, JONTOBEYHOCTb U HAAEXHOCTb.
N3paunnbckne KoOMMaHuu cYMTaroT CBOMM [OSITOM OKa3sblBaTb MOCTOSHHYHO
BCECTOPOHHIOK KOHCYMbTAUMOHHYD N TEXHUYECKYHD MOMOLLb CBOWM MO-
Tpebutenam, KoTopble B ftoboe BpeMsa MoryT obpaTtntbCs CoO CBOMMU NPO-
bnemamu K NOCTaBLLMKaAM U B KaXXAOM KOHKPETHOM crny4yae nony4yart Heob-
XOANMYHO MOMOLLb.

OpHa 13 TarH ycnexa uapaunbCKOW NPoAyKUuMU AN OPOCUTESTbHbIX
CUCTEM 3aKmioyaeTcs B BbICOKOM npodeccuoHannamMe cneumanucTos,
NPOEKTUPYIOLLMX U MPOM3BOAALLNX 3TO 0BopyaoBaHMe, X BHAMATENBHOM
OTHOLLEHUM K 3anpocam KITMEHTOB, NMPUMEHEHUN HOBEMNLLNX KOHCTPYKLUN,
TEXHOSOrMM N matepmanos, NOCTOAHHOM OBHOBNEHUM aCCOPTUMEHTA.
OrpomMHbIN BKNag, B pasBuTUE 3TOM OTPACiN BHECIN YYEHbIE, NHXEHEPDI,
TEXHONOM 1 BbICOKOKBanNnuumpoBaHHble paboymne, KoTopble npuexanuv B
N3pannb n3 6eiiero CCCP. Ux TBopYeckuin nogxon, rinybokne 3HaHUs w
ONbIT NO3BOSIUMN MPOMBILLSIEHHOCTN, NPOU3BOASALLEN CENbCKOXO3ANCTBEH-
Hble 0bopygoBaHMe U TEXHONOMK, cTaTb BeayLlen B MUpe.

QupmbI-npou3zsodumenu

«Hemagum». Cncrtembl KanenbHOro opowieHnsi B M3paune paspa-
B6aTbIBalOTCA M NOCTABMSAKTCSA HAa PbIHOK HECKOSTbKMMW NPOM3BOAUTENSMN,
cpeau KoTopbix Begywum apnsetca «Hetadpumy» (cnoBo «HeTadum» B
nepesoe C nsputa — Kanns).
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N3pannbckaa komnaHus «HeTtapum» — MupoBon nuaep rno rnpous-
BOACTBY MppuraunoHHoro obopyaoBaHus 1 CUCTEM KanesrbHOro OpoLlEeHNUs
c noutn 40-neTHMM onbiTOM paboTbl n npeacrtasutTenscTesamu B 80 cTpa-
Hax Mupa.

HanpaeneHus geatenbHocTn «HeTadhumy:

e OpOLUEHNE OTKPLITOrO rPyHTa;

e CTPOMUTESILCTBO U PEKOHCTPYKLMA TEMNSTUYHbBIX KOMMIIEKCOB,

e obecneyeHne 3akaszymkoB OMOMNOrMYECKUMU CpeacTBaMU U LUMENAMMU
ANA OnbiNeHus, yaobpeHnamn n Opyrummn cpeactsamy Ans co3faHus
BbICOKOTEXHONOIMMYHOro NPoOM3BoACTBA.

[maBHasi cocTaBnswwaa vactb Ntobon CUCTEMbI KanenbHOro opo-
LUEHNA — y3en NpUroToBneHus nuratensHoro (paboyero) pacteopa. Oco-
6oe 3HaveHne MMmeeT Takke npedpaputensHass obpaboTka Boabl. B psge
Cny4yaeB 3TO He TONbKO OYMCTKA, HO N NpeABapuUTESibHOE BbipaBHMBaAHME
napameTpoB. HakoHel, TpeTben BaXHEWLUEW COCTaBMSOLWEN SIBNSIETCA
TOYHOE W paBHOMEPHOE pacrpeneneHne Boabl No pacteHuam. bes co-
6rnogeHns 9TOM XapakTepPUCTUKM KayveCTBEHHbIE NapameTpbl MPUroToB-
neHHoro paboyero pacteopa TepPSIOT CMbICH.

«HeTtadbmm» npeanaraeT crneaywowune BapuaHTbl pelleHus nocras-
NEeHHbIX 3agau.

PaspaboTaHbl KOMMMEKCHbIE CUCTEMbl OPOLUEHUS, CTPOSLLMECSH, KaK
npaBuno, No MoAynbHOMY NpuUHUMNY. Bonpekn pacnpocTpaHEHHOMY MHe-
HUIO NUTbEBasl (apTe3uaHcKasl) Boga He Bcerga SABMSeTCs Haunyudwum
peleHnemM npu Bblibope UCTOYHUKA BOAOCHaGXeHUs. [oBbILWEHHOE NpK-
CYTCTBME PACTBOPEHHbIX MUHEpPanbHbIX COSIEN W, Kak crneacTtBume, uUx oOT-
NOXEeHMe Ha anemMeHTax CUCTEMbl MPeacTaBfisAlOT ONacHOCTb AN HOp-
MarbHon paboTbl kanenbHUy. C Opyron CTOPOHbI, €Criv NPUMEHSATb rpa-
BUMHbIE (PUMBTPLI, CryXxauwme A58 npenBapuTenibHOM OYUCTKU BOAbI, TO
CTaHOBUTCS BO3MOXHbIM UCMOMNb30BaTh OTKPbITblIE BOAOEMbI Moboro Tmna
n nobon cteneHn 3arpa3HEHHOCTU, NMPUYEM MOXHO ynoTpebnatb U CTou-
Hble Boabl. «<HeTadhum» noctaenseT 6aTapen rpaBUnNHbIX PUABTPOB C He-
0b6xooMMbIMM ONst KaXXOO0ro KOHKPETHOrO criyyasi XapaKTepucTukamu Ha
OCHOBE aHasnimsa UCTOYHUKa BOAbI.

[ns npurotoBneHus padoyero pacTtBopa KoMMNaHus npeanaraeT Asa
Buda YCTAHOBOK.

YcTtaHoBka «HeTadum» codeTtaeT B cebe NpocTOTy U HALAEXHOCTb, C Of4-

HOW CTOPOHbI, U BbICOKYH TEXHOSNOMMYHOCTL C O PYrOWn.

Booa 4epes3 rmgpaBnuyeckun knanaH noctynaet B 6ak BMeCTUMO-
cTbto 100 n. VMIHXeKTOpHbIe HAcoCbl NoAaloT Tyda e MaTOYHble pacTBO-
pbl, @ HarHeTaTesNbHbI HAacoC — BblKauyMBaeT NUTaTesNbHYyl0 CMeCb B CUC-
Temy. HacTtb ee HanpasnseTcs K gatymkam koHTpona EC n pH (B ycTtaHoB-
Ke npeaoycMOTPeHO Mo ABa AdaTyMka Ha Kax4blh U3 3TUX napameTpoB),
YUYNTbIBAETCA CpefjHee 3Ha4YeHNe KOHTPONMpyeMbliX XapaktepucTtuk. Kpome
TOro, ecnu pasHuua Mexagy nokasaHusiMu rnpesbillaeT onpeneneHHbIn no-
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por (MMeeT MecTo HEUCNPaBHOCTb OAHOIo U3 JAaTYMKOB), MPOMUCXOOUT aBa-
PUNHLIA OCTaHOB ycTaHoBKU. OHa npefHasHavyeHa ansa obcnyxmBaHus Te-
NAnybl Nowaabo 4o 2 ra.

«HeTadbmm» — Hanbonee BbICOKOTEXHOMNONMYHasi yCTaHOBKa U3 npu-
CYTCTBYIOLLUMX CerogHsi Ha pbiHke. [Ina ee paboTbl He TpebyeTca BXOAHOE
AaBrneHne (NpegnoyTUTeNibHO WCMNONb30BaHWE HaKOMUTENbHOro pesep-
Byapa BmecTumocTbio 4o 1000 ky6. m), cmelleHMe MaTo4yHOro pacTeopa C
BOZON MpoucxoauT B creuuarnbHbiX ManoobbeMHbIX eMKoCcTsaX, obecne-
YnBaoLMX TYpOyneHTHbIN NOoToK. Mo cyTu, Kaxabin Bug yoobpeHun npo-
XoauT Yepe3 coOCTBEHHbIN MUKCEP.

YcTtaHoBKa nmMmeeT COOCTBEHHbINM HarHetaTernbHbIM HAacoC, OCHAaLLEH-
HbI CUCTEMOW «MSArKoro nyckay». OTCyTCTBME nepenagoB gaBneHus oby-
CNOBMNBAET BbICOYAWLLYIO TOYHOCTb paboTbl MHXEKTOPHbIX HacocoB. B
HEeN TakkKe, Kak M B YyCTaHoBKe «HeTadnekc», ncnonb3yeTcss NPUHLMN
ABOWHOIO KOHTPONS nNapamMeTpoB.

KomnaHnus «HeTadum» noctaBnsieT Takke YCTaHOBKY NpeaBapuTeESibHOM
obpaboTkn BOAbl «bebumxeT» M cUCTEMy BblpaBHUBAHUA AaBMNEHUs B
cucTeme.

PacnpepgenutensHasa ceTb obecneymBaeT nogavy pabodero pactso-
pa K pacteHusM. Mpn aTOM HEOBXOAUMO y4nUTbIBaTb Nepenaj gaBreHuH,
CYLIECTBYOLWNI B nonmnBovHon nmHun. K yncny npobnem, KoTopble HeOb-
XOOMMO TaKKe peLUnTb, OTHOCATCS ApPEeHax U3 Mmarmcrtpanemn n sanofiHeHue
CUCTEMbI OPOLLEHUS B HaYarne Kaxaoro nppurauMoHHOro umkna. ToOYHOCTb
pacnpegeneHust paboyero pactsopa no pacTeHUsM HanpsMyto 3aBUCUT OT
pelleHna nocraeneHHbiX 3agad. Komnanva «Hetadum» ycnewHo ¢ atum
cnpaenganacbk, paspabotaB kanenbHuubl Tna PCJ CNL ¢ komneHcauunen
AaBneHust B WKMpokoM AuanasoHe. OHM obecneunBatoT NOCTOSAHHbLIA Bbl-
XOOHOW MOTOK Npu pasbpoce BXOAHOro faBrieHus (Hanop pabouero pac-
TBopa) ot 10 go 30 M. OTO No3BONAET UCMNOSBL30BaTb MOSIMBHYIO JIMHUIO
anvHon go 100 m n Gonee.

Bo Bcem mupe 2400 TbiC. ra 3eMerfib OpoLLaeTcsl C NOMOLLbI 06opy-
A0OBaHUs, NocTaBndeMoro KomnaHmen «Hetacpumy».

AMUAL. Cuctembl unbTpaummn aTon dmpmel obecnednBatroT KadecTBeH-
HbI aBTOMaTuyeckun nonme. Bcem obbektam, rge Mcnonb3yercs Boda u
aBTOMaTU4eCKUin Nonue, TpebyeTtcsa punbTpaums. VicknioueHmne coctasns-
eT BOA4a U3 pPOJHMKa, HO U OHa NPOXoauT (PUbTpaunio Yepes MHOXECTBO
CNOEB B IPYHTE U BbIXOAUT U3 HEE KpUCTalnbHO YNCTON. PUNbTPbl PUpMbI
AMWA/ ctapatoTca caenartb BoAy Noxoxen Ha poaHukosyto. OgHa na ca-
MbIX 6onbLlunx cepun, kotopyto AMUALL npegnaraeT Ha pbliHKE, - NAacTu-
KOBble (PUNbTPYHOLLNE 3NTEMEHTHI.

Cemyamsie cbunbmpyrowue anemeHmsel. CeTtdaTtble PUNbTpyowme
3NEeMeHTbl U3roTOBMNEHbI B BUAE NUTLIX MNAacTUKOBbIX pebep, noanepxu-
BaOLWMX MNNEeTEeHY Hep)XaBelLLlyo MPOBOMOYHYIO CEeTKY CO CTeneHAMU

39



duneTpaumm ot 22 go 800 mukpoH. na rpydon cdounbTpaumn ot 800 Ao
3500 MuKpoH npegnaralTca HepXaBewwue nepdopupoBaHHbIE CETKN.
BaBelleHHble BelecTBa cobmpatoTcsl Ha BHYTPEHHEN MOBEPXHOCTU CETKM.
CeTka nerko BbIHUMAETCS U3 Kopnyca Afist PyHHOW NMPOMbIBKMU.
HanpaBrneHne notoka B oUMNbTPYHOLLUNX 3NIEMEHTaxX OCYLLEeCTBAAETCH W3-
HYTPU HapyXy U BOONb; TakuMm o6pa3oM HeopraHuveckue TBepable Belle-
CTBa MOTyT yadansatbCA C MOMOLLBLIO MPOMBIBOYHOIO KnarnaHa. CetyaTtble
anemMeHTbl 0COBEHHO NOAXOAAT ANA OTAENEHUS HEOPraHNYECKUX YacTuL, U
BbI3bIBAlOT MWHUMasibHble MOTEPU Harnopa. UunuHaop ¢ dunbTpytowmm
9NEMEHTOM BKIOHaeT B cebsa ABe KombLEBbIE MPOKagKku, 4to obecneym-
BaeT naeanbHoOe ynnoTHEHWe BHYTPY Kopnyca unbTpa.

Luckoeblie unbmpyrowue snemeHmsl. COCTOAT U3 NNACTUKOBbIX
ANCKOB, HabpaHHbIX Ha Teneckonuyeckom cepaedHuke. C obenx CTOpPOH
ANCKM MMEKT KaHaBKW. OTU KaHaBKW MepecekarTcs, obpasyloT unbT-
PYIOLUMIA INIEMEHT NPU CKaTUN Ha cepaevHuke. [NCKoBLIA aneMeHT obec-
neynBaeT BbICOKYIO CTEMEHb yaaneHus opraHMyeckux sewecTs. NonesHas
nnowanb punbTpaumMm COCTOUT M3 HapyXHOM MOBEPXHOCTU N KaHaroB.,
obpa3oBaHHbIX NepecekarwnMncs kaHaBkamm. O4ucTka OUCKOBOro arne-
MEHTa BbIMOSIHAETCA NPOCTOo, 6rnarogapsa YHUKanNbHOW KOHCTPYKLUMW Tene-
CKOMNYECKOro cepaevHuKa, rno3BOSISIOWEro AuckaMm pasaenstbCs B Mnpo-
Luecce npombiBKU. [1Be KOnbLEBbIE NPOKMaakn obecnevnBaloT maeanbHoe
YNSIOTHEHWE BHYTPU Kopnyca ounbTpa.

Xumuyecku ycmouyusbsie unbmpsi. AMUAL npeonaraet punbTpbl
3/4" n 1" — Compact n3 xuMmnm4eckm yCcTon4mBblix Matepuanos. ATn punbT-
pbl MpeanaralTcs B KavyecTBe CTaHOapTHbIX ¢ obopypoBaHvem AMUAL
ANs BHECEeHUsa yaobpeHun n aBnsaTcs YCTOMYMBBLIMU KO BCEM repbuum-
AaMm, UCNosb3yeMblX B CENbCKOM XO3AMUCTBE. OTN (PUIbTPbI TakKe Nnpuros-
Hbl 4115 UCNOJIb30BaHUSA NPU HaNM4MmM xnopa.

Metzerplas. KanenbHas Tpybka LIN napaunsckon komnaHum Metzer-
las nmeeT pag HeocrnopuMbIX NMPENMYLLECTB, KOTOPblE NPOBEPEHbLI MHOMO-
neTHen akcnnyataunen. CucteMbl KanesrbHOro OPOLIEHUsT C MPUMEHEHMEM
kanenbHon Tpyoku LIN npegHasHadeHbl Ans OpOoLEHNa pacTeHun B Ten-
nnuax, rpubHuLax, opaHxepesix, Ha OTKPbITbIX rPyHTax (kaptodensb, NyK,
MOpPKOBb, MepeL, TomMaTbl, Orypubl), B cagax u gnsa nonvsa BUHOrpPagHu-
KOB.

HapexHasa kanenbHuua ¢ npon3soauTernbHoCcTbio 1,2—1,6 n/yac no-
3BONSET NONMBaTb 3a KOPOTKOoe Bpems Bonbluve ydacTku. BCTpoeHHbIn B
KanenbHMUy unbTp HE AaeT el 3abmBaTbCa U TEM CaMbiM obecrneymBaeT
AONroBPEMEHHYIO paboTy KaK CamMoOMr KanerbHWLbl, TaKk U KanerbHOW nn-
HUM B Uenom. KaHan co cbanaHcMpoBaHHbLIM NAabUPUHTOM, OOCTATO4YHO
LUMPOKUM U KOPOTKUM, CTabunmsmpyeTt BXOAAWMN B KanesnbHWLY MNOTOK.
cnonb3oBaHue NonmnatTurieHa BbICOKOrO AaBfEHUsI B Ka4ecTBe maTepua-
na gna kanenoHon Tpybkm LIN n TonwwmHa cteHkn He meHee 0,25 Mm
obecneunBaloT OTIINYHYHO M3HOCOCTOMKOCTb U COMPOTUBIIEHNE BHELLHEMY
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BO3aencTButo. pu 3TOM NOTEPU MO NPOU3BOAUTENBHOCTU HE NPEBbILAKOT
8—10% no Bcen gnuHe KanenbHON NUHUN.

N3pannb aBnsieTcd NMOHEPOM B KanesibHOM OPOLUEHUU, U YXKe Ha
npoTsikeHun 40 neT BedeT HeNpepbIBHYKO paboTy Mo ynyyleHuo Kanesb-
HUL N cuctemMm cunbTpaummn Boabl. CerogHss NMPUMEHSIIOTCA KanenbHULbI
4YeTBEPTOro MOKOSIEHNA, XOPOLLO YCTOMYMBBLIE K 3acopeHuto. B 3aBucmmo-
CTW OT aHanm3a BOAbl AN KaXXgoro npoekta BbibupaeTcs nHamBuayarb-
Has cuctema unbTpauum Boabl. ABTOMaTUYeckasi NpoMbliBKa, KoTopas
nporpamMmMmnpyeTca ¢ NOMOLLbIO KOHTporiepa (punbTpoB, NO3BOSISIET CBOe-
BPEMEHHO oYyuMLiaTb CUCTEMY OT NpUMMeEceun, He rnpekpawasi B 9T0 BpeMd
nonvea. Metzerplas ceptnduumnposan Bce BbliMyckaemMble NPOAYKTbl B CO-
OTBETCTBMM C MexayHapoaHbiMM cTaHgaptamum kadectea KCO 9000.
CTporaga cuctema KOHTPONS U ynpaBfieHNA Ka4eCTBOM rapaHTUpyeT, YTo
aBTOMaTU4eCKNn NoNuB nobor KoHpuUrypaunmn paspaboTtaH n nponsseneH
B COOTBETCTBMU CO CTpOrMmmu TpeboBaHmsiMm ctaHgapToB. [Ons npom3Boa-
CTBa AaHHbIX CUCTEM MNOSIMBA UCMOSb3YIOTCA TOSTbKO camble fydlne 1 Ka-
YeCTBEHHbIE Cbipbe WU MaTepuanbl. ABTOMaTU4YeCKUM NONuB, LUENbIN psag
CUCTEM KOTOPOro paspaboTaH B KOMMAHUMN, LUMPOKO NMPUMEHSETCS BO MHO-
rMX cTpaHax Mupa.

dppekmusHocmb pabombi cucmemM KanesibHO20 OpoWweHUs

KanenbHoe opolleHne aBNsieTcs COBPEMEHHbBIM YA0OHbBIM COCOOOM
nonueBa pacteHun. OCHOBHbIMU NPEUMYLLLECTBAMU KanNeNbHOro OpoLlEHNS
ABMAKTCA:

NOBbILLEHNE YPOXaNHOCTU (CM. Tabn. 4);

cuctema MoxeT paboTaTb 24 yaca B CyTKu;

obecnevyeHne ogHOPOAHOroO pacnpeneneHns Boabl No BCen ANNHe paaa;
yMeHbLUeHne noTpebneHuns soabl U aHeprum 0o 50%;

yMeHbLUeHne noTpebneHuns ygobpeHnn n XuMmnkaTos;

CHWXEHNEe 3aCOPEHHOCTN U YMEHbLLEHNE YNITOTHEHHOCTU FPYHTA;
COXpPaHEHME CyXMMU MeXaypagun;

pacTeHuns 3aliuEeHbl OT 3aMOPO3KOB BCreacTBmne 0oriee BbICOKOW TEM-
nepaTtypbl rpyHTa (3a c4eT ncnapsitolencss ¢ NOBEPXHOCTU NOYBLI Bna-
.

Tabnuvuya 4
YpoXXaHOCTb NPU KanesibHOM OpOLLUEeHUNn

BbipawmBaemas KynbTypa Cucrema KanenbHoro TpaguUUOHHbLIe
opolueHus, cnocoGbl OpoLLeHUs,
u/ra u/ra
Tomat 752 180
BuHorpag (4-1 rog seretauum) 120,1 86,3
AbnoHsa 451,6 252,5
MNepcuk 82,4 69,1
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[Mpun aTom 3KOHOMMST MONMBHOM BoApbl — OT 70%.

B M3paunne kanenbHbIM NONMB MOMHOCTLIO 3aMeHWUI BCce apyrne me-
TOAObl OPOLLEHNA BUHOTPaAAHNKOB. [10 cpaBHEHWUIO C AoXAEeBaHMEM U NOSn-
BOM Mo 60opo3gam ypoXXanHOCTb NMpU KanernbHOM MNofmMBe yBenuimBaeTcsa
Ha 20-30%, B BMHOrpagHukax HaunMHaeTCa MHTEHCUBHOE MIO4OHOLLIEHWE
yXXe Ha TpeTum rog. Bo ppykToBbIX Cagax KanesibHbIA NoSiMB BBOAUTCSA MO-
CTENEHHO, N0 Mepe YCTaHOBKU NMOCTOAHHbLIX CUCTEM W 3aKnagky HOBbIX Ca-
noB. lNpeumyllectsa aT10ro Metofga 0CobEHHO o4YeBUOHbI B MHTEHCUBHbIX
cagax sibnoHN Npu 3arylleHHbIX cxeMax nocagkm 5x3 m; 4x2 M 1 UCnonb-
30BaHNKN KapnukoBbIX KneHoBbix nogsoes M-9, M-26, MM-106. Cagbl Tako-
ro TMna n3-3a NOBEPXHOCTHOM KOPHEBOW CUCTEMbI TPEDYIOT NOCTOSAHHOIO
YBIT@XXHEHUSI BEPXHErO CriOs MOYBbl N BbICOKOW KOHLIEHTpaLUMM nutaTenb-
HbIX BELWEeCTB B NPUKOPHEBOW 30HEe. KanenbHoe opolueHne crnocobeTByeT
pPasBUTUIO TYCTOM N BOJSIOKHUCTOM KOPHEBOM CUCTEMbI BCKOpE rocre no-
CafKku CaeHLEeB, akTUBHOMY POCTY HaA3eMHOM YacTn 1 BbICTpOMy BCTYn-
NEHUI0 B MHTEHCUBHOE MIOL4OHOLEHNE Ha TPEeTUMN-YEeTBEPTLIN oL B 3aBu-
CMMOCTN OT copTa. B M3paune ypoxxanHOCTb MHTEHCUBHbIX cafoB s16M0HM
B MUKe NSOLOHOLLEHUS NPU KanenbHOM rnonmee coctasnsaeT oT 450 go 750
u/ra. Camasi pacnpocTpaHeHHasi KanenbHas cuctema Onsa opolleHns ca-
A0B N BUHOIpagHWUKOB, NMPpUMEHseMas B pasHbIX CTpaHax, COCTOUT U3 oA-
HOW KanenbHOW NMMHUK BAOOSb psfa C KanenbHUUamu, nponyckarwmmm ot
2 po 8 n/yac u pacnonoxeHHbiMM Ha pacctosHum 0,70-1,25 m gpyr ot
apyra. 1o onbiTy, KanefbHOe OpoLUeHMe C npomMmexyTkamum 1-3 OHA He-
bonbwnMK [o3aMu OKasblBaeT fyyllee BO3dencTemne, Yem bonee peakui
nonue — 1 pa3 B 1-2 Hegenu. O6bem Boabl, TPEDBYOLWNINCS ANs NoNuea,
00bI4HO onpeaenseTca N0 KOAPPUUMNEHTY UCNaPEHUS.

Cuctembl KanenbHOro OpPOLUEHUSI — 3TO OAWH M3 FMaBHbIX 3NEMEH-
TOB BbICOKMX TEXHOSIOMM B CEMbCKOM XO3ANCTBE, KOTOPble caenann «3e-
NEeHY0 PeBOSIOLNIO» B pade cTpaH. B To Bpems, Korga xvmMusauus cenb-
CKOro X03A1CTBa, MO3BOSIAS CEPbEe3HO MOBbIWATL YpoXKaun, yBenuyusana
TEXHOTEHHYI0 Harpysky Ha cpefny, NpUMEHEHMEe KanerbHOro OpPOLLEHUS,
yaBavBasa cbopbl, peluaeT psig 3KoNorndecknx npobnem, yxe cos3gaHHbIX
4YerioBeKOM, U He J0MycKaeT NosiBIIeHNSA HOBbIX.

Kak n Bcsikas BbiCOKas TexXHOMorusi, ata tpebyer onpeneneHHoro
YPOBHS1 arpOTEXHUKN U arPOHOMNYECKON OUCLMMNSTUHDI.

KanenbHoe opolueHne No3BOSISIET TakkKe COKpaTUTb Ha [Ba-Tpu roga ne-
puog BCTYMMEHNA B TOBapHOE MMOLOHOLLEHME, a 3HA4YUT, NOMOYb ObicTpee
BEPHYTb BIOXEHHbIE CpeCTBa.

Cuctembl KanenbHOro opoLleHus — Hambonee npmMemnemMblin cnocob
OPOLLUEHUST TaKXKe U C TOYKM 3PEHUS COXPaHEHUS MNNOAOPOANA MOYBbLI U
akonoruu B Lernom. Npu npasunbHOM rpaduke nonuea HeT HeOH6XoANUMO-
CTV B cheuunanbHOW ApeHaxHon cucteme. OTCyTCTBYeT «npoBan» Bnaru
HUXE 30Hbl KOPHEOOUTaAHUA, WUCKMOYaeTCAa BO3MOXHOCTb CTbIKOBKM MO-
BEPXHOCTHbIX BOJ, C MOAMPYHTOBbLIMU (324acCTyld MUHEpPariM3oBaHHbIMWN),
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YTO B CBOK oyepedb NpefoTBpallaeT 3abonaymBaHue u 3acofieHue yda-
CTKOB.

KanenbHoe opolueHne abConoTHO He YNMOTHAET NoYBYy M He Cro-
cobCTBYEeT YXYALIEHUIO €e CTPYKTypbl, NpeaoTBpallaeT BO3HUKHOBEHMWE
aHaspOoOHbIX YCMNOBMIA B No4Be, YCTPaHAdA, TakuMm o6pa3oM, BO3HUKHOBE-
HWEe pasfnyHbIX MOYBEHHbLIX FHWUMEW; JaeT BO3MOXHOCTb WUCMOMb30BaTh
YYaCTKM Ha CKIMOHaXx UM CO CrOXHbIM penibedyoM 6e3 coopyKeHust Teppac
N nepeHoca NouBbl, yMEHbLUAET BpeaHOE BO3AEVCTBME HA OKPY>KAaKOLLYHO
cpedy MuHepanbHbiX yoobpeHun u nectmumaoB. B KoHeYHOM cyeTe Ka-
nenbHbIN NonMB obecneymBaeT Bonee BbICOKYH YPOXXanHOCTb 1 Bonee ka-
YECTBEHHYIO MPOAYKLUMIO MPW 3HAYMTENBHOM COKpaLLLEHUM pacxoda BOApbl,
yaobpeHnin, NnecTuunaoB, SNeKTPO3HEpruu, Tpyda, a cnefoBaTenibHO, U
AeHexXHbIX cpeacTs. Mo MHoroneTHum HabnogeHusm, npubaBka ypoxas
NPy KanernbHOM OpPOLLUEHUM MO CPaBHEHUIO C OOXAEeBaHWEM [OCTUraeT Ha
nnogoBbIX nopogax v BuHorpagHukax 20—40%, Ha OBOLLHbIX KyJibTypax
50-80% wn Gonee, npu 3TOM OBOLLUM CO3PEBAOT Ha MATb—AECATb AHEWN
paHbLle 0ObIYHOro cpoka.

2.4.2 CnpuvHKnepHoe opolueHue

B U3paunne Bce nons opowarTca KanernbHbIM U CNPUHKIEPHbLIM Me-
Toaamu. CrnpuHKNepbl — 3TO creumnarbHble pacnbinuTenu unm pasbpei3run-
BaTenn BoAbl. CyulecTByeT MHOXEeCTBO BMAOB pasbpbl3rmBaTtenen nns
pasHbix uenen. OHM OTNMYAKOTCA AMaAaMETPOM OpoLLaemMon nrnoLagu,
dopmont CTpyn 1 yaoBMETBOPSAIOT pasHoobpasHbiM TpeboBaHUAM B OpO-
LIEHNN.

Cdepa NpuMeHeHUs1 CNPUHKIEPOB — 3TO MOMNUB OBOLLEN, JEPEBLEB,
KyCTapHUKOB, BUHOrpaja, LUBeToB, paccajbl, CaXXeHueB, NapkoB 1 cajos, a
TaKKe opolleHne B Tennimuax v nMToMHuUKax. NpuMeHsanTCsa CnpuHKNepsb!
N B oxXnaxgawLwmx, 1 B NpOTUBO3aMOPO3KOBbLIX CUCTEMaX BECHOM U Oce-
HbIO.

[(naBHbIA NpUHUMN 30ecb — Mernkaa kannsa. Opowas TakuMm obpasom
pacTeHus, Merikne Kanmu, oCaXOasdACb Ha 3eMIi0, He CcOo3JalT JyX, He
TpamOylT 3eMJIt0, NOCTEMEHHO BMUTLIBAOTCS B NOYBY. [MOMNYTHO MOXHO
BHOCUTb U yoobpeHus, n, ecnn TpebyeTtcs, saoxmMmkaTtsl gns obpaboTku
pacTeHnn unn no4ysbl. NpUMeHAETCA NPUHLUN KPaTKOBPEMEHHOTMO, HO Yac-
TOro nonvea.

MpumeHsieMble cpuUHKepbl paboTatoT Npu gaBreHnn ot 2 4o 4 atMm.
C amamMeTpoMm opolleHust oT 1,5 oo 15 M B 3aBMCUMOCTK OT BUAa Nocagku.
Pacxopn Boabl ot 20 go 240 n/u.

[ns nogBeaeHus Boabl TPebyoTCca NacTUKoBblie TPYyObl, B KOTOPbIX
CBEPNAT OTBEPCTUS U NOLKIOYAKT C MOMOLBID (PUTUHIOB CMPUHKNEPDI.
Takas cuctema rnonuea MeHee 3aTpaTHa No 06OopyAOBaHUID: B KOHEYHOM
cyeTe OHa paboTaeT Jonblle, YeM LUMaHrM KanenbHoro nonuea, a B Cny-
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Yyae MNOoJSIOMKM (4TO CIyvaeTcsa OYeHb PEenKO) JIerko 3aMeHUTb CIOMaHHbIN

CNIMHKNEp Ha apyron. McnonbaytoT nerkne Tpybbl 1 HAKOHEYHUKN.

AepomexHu4yeckue, 3KOHOMUYEeCKUe U 3Kosio2udyeckue rpeumyuie-
cmea 110 cpas8HeHUK ¢ 0bbIYHBbIMU rnepedsuXHbIMU cucmemMamu OpoweHUs
e OpOo3nA NOYBbI OTCYTCTBYET M3-3a2 HU3KOW CKOPOCTU OCaXKOAEHUs N Men-

KOW dopakuunm Kanenb.

e MUHMMYM 3arpsA3HEeHUs:: TOYHbIN KOHTPONb Hag rMyOuHON YyBRAXXHEHUS
NOYBbl NPUBOAUT K MUHUMYMY YTEYKM BOAbI.

¢ [lpenmyuiecTBo npopactaHus: Menkum pasmMep Kanesb npegoTspailaeT
NosABNEeHne KOPKM Ha MOBEPXHOCTU MoyBbl. ONTUMaribHyH BIIaXHOCTb
OS5 npopacTaHus CeEMSIH B 1MOYBE B BEPXHEM CIlO€ MOXHO COXPaHUTb C
NMOMOLLIbIO HECKOJTbKUX eXeHEBHbIX LIMKITOB OPOLUEHUS.

e YCKOpPEHHbIN POCT N pasBuUTUE pacTeHUW BCNeacTBUE «pPaBHOBECUSI»
BNaXXHOCTU BO34yXa.

e OKOHOMMYECKMe npeumyllecTsa: pacxoq Boabl Ha 60—70% Huxe, yem B
00bluHbIX pasbpbidrmBatensix. CTOMMOCTb Hacoca, Tpyd, apmMmaTypbl U
apyroro obopyaosaHus 6onee HU3Kas.

e JKOmornyeckme npenmmyLlecTsa: cuctema ucnonb3yeTt Bogy apdekTums-
HO, NpefoTBpallaeT 3arpsas3HeHne Noa3eMHbIX BOLHbIX PECYPCOB, 3KO-
HOMWUT 3HEPrui0 1 NO3BOSIFET ANUTENbHOE BPeMsA UCMnornb3oBaTb Mra-
CTUKOBbIE 3JIEMEHTHI.

N3pannbckne pupmbl-nponssoanTenu npeanaratot WUPoKun Bolbop
YHUKanbHoro obopyaoBaHus Manoob6bLEMHOI0 OpPOLLEHUST BbICOKOIO Kave-
ctBa. PasbpbisrmBarenn npounsBoaATCH U3 BbICOKOKAYECTBEHHbIX Mare-
puarnoB, UMEKT OT/IMYHOE WUCIMOSIHEHUE, TOYHOCTb, PaBHOMEPHO pacnpe-
AensT BOAY W pasnuyalroTcs gMaMeTpoM opollaemMon nnowaan u dop-
MOW CTPYMW.

Beaylien napannsckomn dompmMon no rnpousBOLCTBY CNPUHKIIEPOB ABMSIETCH

NaanDanJain.

2.5 ®eprTuraums

QOepTuraunsa ssndetca Hambornee apdekTUBHBIM M AeLleBbiM CMo-
coboM [OCTaBKM NUTaATESbHbIX BELLECTB K KOPHEBOW CUCTEME pacTeHun,
NO3BOSSIET CYLLECTBEHHO NOBLICUTL YPOXKan.

OTa TexHonorusa 6eina paspabortaHa B koHue 1970-x rogos u nony-
yuna LUMPOKOe pacnpocTpaHeHne cpean CeflbCKOXO3AUCTBEHHbIX MPou3-
BoauTenen Bo BceM mupe. BHegpeHne depturaymm crtano ecteCTBeHHbIM
N 9PPEKTUBHBLIM LLIAroM B pa3BUTUN CENbCKOXO3ANCTBEHHbBIX TEXHOIOMNMN,
a paspaboTaHHasi TeEXHMKa U MeToAbl NPUMEHEHUS XUMUYECKUX yaobpe-
HUI ONS NMTaHWA pacTeHU NO3BONUIN YCNELHO NPUMEHSATb JaHHbIW Cro-
cob Ha opollaemMblx NIoLagsx, UCnosb3ys CyLLecTBYoLWee OpocuTerbHoe
obopyaoBaHue.
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[MoTpebHOCTb B dhepTUraumm BO3HUKMIA NMOTOMY, YTO TPaaULUMOHHLIE
MeTOAbl BHeCeHUs1 yoobpeHun obnagatoT TONbKO YacTUYHOW adhdeKkTumB-
HOCTbIO M MMEKT MHOro HegoctaTkoB. OOGblYHble YOOOPEHUS OYEHb KOH-
LEHTPUPOBaHbI, OHN MOTYT BblTb CIULLIKOM CUSTbHBIMWU OS5 HEXHbIX  KOp-
Hen pacTeHUNW — MOTYT Bbi3blBaTb XUMWYECKME OXOMM U HAHOCUTb Heno-
npaBnMbIN yLepd KopHEBOW cucTeMe pacTteHusi. C 4pyron CTOPOHbI, eCrnn
rpaHynbl yaobpeHuin HaxogaTca B NOYBE Ha 3HAYUTENbHOM yaarneHuu oT
KOPHEN, BNUSAHNE yaoobpeHnin MOXeT okasaTbCs CULWKOM cnabbiM. [nae-
HbIM HEeJOCTaTKOM TpagULUMOHHBIX CNocoboB BHeCeHUa yaobpeHuin saBns-
eTCA TO, YTO OHW pacnpefenigaTCad HepaBHOMEPHO M efBa [OCTuratoT
KOHLIOB KOPHEN U KOPHEBbLIX BOJSIOCKOB — TOYEK MaKCUMarbHOro normotle-
HUS NUTaTENbHbIX BELECTB.

HepoctaTtoyHoe unu YypesmepHoe KONM4ecTBO NobbIX NUTATEeNbHbIX
BELLECTB CMOCOBHO NPUBECTU K CHUKEHUIO YPOXANMHOCTU. YpeamepHoe nx
KOSIMYECTBO MOXET BbI3blBaTb MOBPEXOAEHUS pPaCTEeHUK, nepepacxos
CpeacCTB M 3arpaA3HEHME OKpYXXaloLlen cpeabl, Korga cuctema npomMbiBaeT-
CSl NOCne 3aBepLUEHNs LMKNa BblpallMBaHUS.

B TexHonoruu cdepturaumm ygobpeHune noctynaeT K pacTeHUsIM He-
nocpeacTBEHHO C NOMMBHOW BOAOW, CriedoBaTenbHO, Kyda uaeT Boaa, Ty-
Aa Xe BMecTe C HeW uayT un yoobpeHusi. B cuctemax gpepTturaymm nerko
AOCTUraeTcs ynpasfieHne OnTUManbHbIMW KOHUEHTpauusaMu yaobpeHun,
MX COOTHOLLUEHNEM, U 3TU NapamMeTpbl MOryT KOHTPONMPOBATLCA B aBTOMa-
TUYECKOM peXxnme.

[na depturaumn ncnonb3yTCA Tak HasblBaeMble MaTO4YHble pac-
TBOPbI, KOTOPbLIE COAEpPXaT BbICOKME KOHLEHTpaLMM yoobpeHnn n B garnb-
Henwem CMeLuMBaltTCAa C BOLOW, NOAAlWENCA Ha OpPOLUEHUE B Mporop-
umm 1:100. CmewmBaHne Npou3BOAUTCA MPU NOMOLLM PasfUYHbLIX YCT-
POMCTB, KOTOPble NMO3BOSISAT NPOM3BOANTL 3TO CMELUMBaAHME B TOYHO 3a-
AaHHbIX nponopunax. Hacto NpUMeHsTCA HECKONbKO MaTOYHbIX pacTBO-
poOB. OTO CBA3AHO C TEM, YTO He BCe yOOOpEeHNA XMMUYECKN COBMECTUMbI,
N MHOT4A NPU UX CMELUMBaHMM MOXeET 06pa3oBbiBaTbCst HEPACTBOPUMbIN
0CafoK, C KOTOPbIM YacTb NUTaATErNbHbLIX BELLECTB CTAHOBUTCA HEAOCTYMNHa
pacteHnsaMm. Hanbonee «TEXHOMNOIMMYHbIE» CUCTEMbI bepTuraumm NUCnosnb-
3yIOT OBa-TpU MaTO4YHbIX pacTBopa, OOMOSHUTESbHO Yepe3 OTAESbHbIN
[03aTop nogaeTcs KMUCroTa, C NOMOLLbI0 KOTOPOW ypoBeHb pH gosoaunTcs
[0 ONTUMarsibHOro.

OT0T cnocob ynobpeHus B HacTosLlee BpeMsi MPUMEHSIETCSA NoBCe-
MECTHO: Mpwu MoJfiMBe NONEBbIX KyNbTyp, BUHOrPALHUKOB, MIOL4OBbLIX N LNUT-
PYCOBbLIX CagoB, MMTOMHUKOB, TENNUL, U NpuycagebHbIX y4acTKOB.

ABTOMaTUYECKNE CUCTEMbI NOMMBA U BHECEHUS yOOOpEeHUn Ans oT-
KpbITOrO rpyHTa M Tennuu no3BosisiioT BO BpeMsi nonvea nogasaTb yaob-
PEeHUs Ha BCKO NMowazb WM Ha OTAENbHYK JIMHWUIO; UCMNOJSb30BaTh He-
CKONbKO BMOOB yAOOPEHUN OAHOBPEMEHHO (BMSIOTb 4O BOCbMU KOMMSIEK-
TOB); perynupoBaTtb KOHLEHTPALMUIO U KONMUYECTBO YAODPEHUN ANS Kax-
[101 NMUHUKN OTOENbHO.

45



[nsa BHeceHnsa yoobpeHUn M XMMUYECKUX BELLECTB UCMOMb3YHTCS
NHXXEKTOPHbIE CUCTEMbI. VIHXEKTOPY HE HYXEeH BHEeLWHUN 6noK nuTaHus.
JInHenHbIN TMagpaBnNUYecknin npueod paboTaeT 3a CYeT rMapaBfIM4ECcKoro
AaBreHns n NpoToka BoAbl B cUCTEMeE opolueHuda. VHXeKTop npurogeH
NpakTUYEeCKN ONs BCEX U3BECTHbLIX XUMUYECKUX BELLECTB, UCNOSMb3yeEMbIX B
CeJIbCKOM XO03AMCTBE.

CnieyuarbHble yOobpeHusi Onsi KarnesibHo20 rnosusa. B kanenbHoOM
OpPOLUEHUN AN yAOOpEeHUs1 pacTEHUW MPUMEHSAITCA 0cobble XuAaKune
ynobpeHus, KoTopble CMELLUMBAKOTCA C BOAOW Ang nonuea. TpaguunoHHbIe
yoobpeHnsa He NoaxoasaT Ans CUCTEM KanenbHOro nosivea.

Cneuunanuctbl nspaunnbckon komnaHum «Potem AmdepTt Heres, Ltd»
paspaboTanun HoBoe ynobpeHue — lNekauma, KOTOPOE CUMbHO NOAKUCIISET
BOOY W MpU 3TOM SBMSETCA BbICOKOKOHUEHTPUPOBAHHBIM UCTOYHUKOM
docopa n kanus. lNekauna 3ameyaTenbHO oYnLLaeT CUCTEMbI KanenbHO-
ro NonuBa 1 KanenbHble NMHKUKM Nboro Tmna.

3acopeHue KanenbHUL NpuBOANT K HEpaBHOMEPHOMY MONMUBY U, CO-
OTBETCTBEHHO, K HEOQHOPOLHOMY Pa3BUTUIO pacTEHUN. DTO CHMXKAET ypo-
YXaHOCTb N yBenuyuBaeT NPOLEHT HecTaHgapTHou npoaykuun. lNekaung
obecneunBaeT KMCNOTON ANSA HeUTpanusauum n paspylieHna bukapboHa-
TOB, NPENATCTBYET BIIOKMPOBKE KanenbHUL, B OpocuTenbHoOn cucteme. lNpu
MCNOMb30BaHNN B KOHLEHTpUpoBaHHOW (opme [lekauug paspylliaeT cy-
LLLECTBYIOLLNIN KapOOHaTHbBIN 0CafoK M OYMLLL@eT CUCTEMbI KanenbHOro opo-
LLEHUS.

Mekauupa GbicTpo pacTBopsieTcst B Boae (pacTBopumocTb npu 20°C
pocturaet 670 r/n) v npegHasHadeH AONs UCMOMb30BaHUA B CUCTEMax Ka-
NnesibHOro nosiea v Npu nonuee vepes waHrn. PerynsgpHoe npuMeHeHue
9TOro NpoAykTa no3BonsieT NpefoTBpaTUTb 0Opas3oBaHWe W3BECTKOBOIoO
HaneTa B Tpybkax u KanenbHUUax U NPoASNTb CPOK CNyXObl CUCTEM Ka-
nesibHOro nonmea.

[OnuTenbHbIA NONMB XXECTKOW BOLOW MPUBOOMUT K MOALLENa4YMBaHUIO
NOYBbI, NP 3TOM MHOMME MUKPO3NEMEHTLI (6op, Keneso, MapraHeu, UMHK,
Me[b) CTaHOBSATCSA HEAOCTYNHbIMU ONA pacTeHUW. Ha WwenoYHbIX noysax
docdop HaxoauTCAa B HeLOCTYNHOW AN pacTeHnn oopme, YTo oTpuua-
TeNbHO CKa3blBaeTCA Ha pPasBUTUM KOPHEBOW CUCTEMblI N AdalibHENLLEM
pOCTe pacTeHUN.

[nsa nogkucneHust BoAabl U NPOYUCTKU KanesnbHUL, TpaguuUoHHO UC-
Nosib3ylTCA a3oTHasa u pocdopHas KMcnoTbl. OAHAKO KUCIOTbl OTHOCATCA
K OMacHbIM BeLLEeCTBaM, YTO YCNOXHAET UX TPaHCNOPTUPOBKY, XpaHEHNE U
MCMNonb30BaHME.

Mekauma — o4veHb 3PPeKTUBHOE MNOAKUCHAOWEE CPeacTBO: [03a
Mekaunpa 240 r HenTpanuayeT 1 ed. 6ukapboHaTta B 1000 n Boabl. Pery-
NAPHLIM NONNB pacTBOpamMu, cogepxalummmn Nekauua, no3BosiseT noaknc-
NMTb TPYHTBI U TEM CaMbIM MOBbLICUTL AOCTYMHOCTL AN pacTeHun ocdo-
pa 1 MUKPO3NEMEHTOB.
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CopepxaHune docdopa B Nekaunae Ha 15% Bbllle, 4eM B OObIMHOM
MOHOKanun ocdgarte unm B doocopHom kucrnoTe. lekaung MOXeT uc-
nosib30BaTbCA AJ19 BCEX KyNnbTyp (TOMaT, Kaptoderns, orypew, nepeu, Ka-
nycTa, po3bl, A0NOHEBbIE AEPEBBS N Ap.), BblpallnMBaeMbIX NpU KanenbHOM
NonmnBe Ha HEWTpanbHbIX UMK LLENOYHbIX MoYBax. 3a Ce30H Ha rekrtap
BHocuTca 50—-100 «kr MNekaunpa.

BoamoxHbl ABa BapnaHTa BHECEHUS yOODpEHUS:

1-2pa3sa B mecsy no 0,5-1 kr/1000 kB. m.

2-3 pa3sa 3a ce30H no 2—-3 kr/1000 kB. Mm.

[MepBbI NONMB NPOBOAMTCA Yepe3 CeEMb—OECATb AHEW MNocre NnosiB-
NeHns1 BCX0Q0B MNKu cpaly Nocrne BbiCaaku paccaibl B rPyHT.

[MepBble UCNbITaHWUs 3TOro yaoOpeHUs nokasanu yanmBuTenbHble pe-
3yNnbTaTbl: KOFIMYECTBO 3aCOPEHHbIX KanenbHUL, YMEHbLIANoCh, a ypoBeHb
AOCTYMHOro dpocdpopa Ha Weno4vHbIX rpyHTax nocrie Havana ucnorb3oBa-
Hua [Nekaumpga 3HaunTenbHO noBblwancs. lNekaumg NPoCTo He3aMeHUM
Ans Tex, KTo nosb3yeTcda nonueHon Bogomn ¢ pH 6onblie 7,2 n BolipalimBa-
eT OBOLLUW, UBETbI UK (PPYKTbl HA WEMOYHbIX NovBax. Ero npumeHeHne B
cucTemax KarnenbHOro nosivea no3BondeT MOBbICUTb YPOXAaNHOCTb, CHATb
npobnemMy 3acopeHusi KanesibHUL, U MOBbICUTb AOCTYMHOCTb NUTATESbHbIX
BELLECTB M3 MOYBbI.

3 UHaoHe3unsa
3.1 OGwme BONpPOCHI

NHooHe3na — rocygapctBo B KOro-BoctouHom Asumm, Ha ocTpoBax
Manainckoro apxunenara (bonbwwune n Manble 3oHackue octpoa, Mo-
NYKKCKME OCTpoBa) M 3anagHown 4Yactm octpoBa Hoeasa [BuHes (MpuaH-
[bxas). KpynHeniwee B Mupe OCTPOBHOE rocygapcTteo. Becero B coctaB UH-
AoHe3unmn Bxoaat 6onee 17 500 ocTpoBOB, U3 KOTOPbIX 3aCereHbl YyTb Me-
Hee 1000. BONbLWWHCTBO APYrMX OCTPOBOB NpeaAcTaBnatoT cobon oTaesb-
Hble cKanbl unn Hebornblume aTtonnbl. bonblle NONOBUHLI NSOLWaaM OCTPo-
BOB 3aHMMaloT ropbl (BbicoTa go 5029 m: r. [bkas Ha o. HoBas [BuHeSR).
NHpoHe3unsa rpaHnyunt ¢ Manansuven u Nanya —Hosown ['BuHeen. Nnowaab
1904,5 TbiC. KB. KM. HaceneHune okono 240 mnH. yenosek (2003, yeTBep-
Toe MmecTto B mupe). Ctonuua - [xakapta. KpynHenwme ropoaa: [xakap-
Ta, Cypabas, baHayHr.

[lBe TpeTn HaceneHna NpoXmearT Ha ocTpoBax HAsa u Magypa. B
HEeKOTOpPbIX paMoHax OCTpoBa fBa MMIOTHOCTb CENbCKOro HacemneHust Oo-
xoaut ao 2500 yenoBek Ha 1 KB. KM (Camasi BbiCOKas B MUpe Benn4vnHa
AN cenbCKUX panoHoB), 78% HaceneHus XXMBYT B CEMNbCKOW MECTHOCTMU.
NHOoHe3ns pacnonoxeHa B 3KBaTopuasibHbIX WUpoTax: 6onbwasa ee
yacTb Haxoautca B KOXXHOM nonywapumn, a ceBepHasa vyacTb ocTpoBoB Cy-
maTtpa, KanumaHtaH, Cynasecu n Monykkcknx octposoB — B CeBEPHOM.
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Knumat - akBaTopuarnbHbli U cybakBaTopuanbHbIM, C 0OMnNMemM OCaaKoB,
BblMagaoLlmnx B BUAE MOLLHbLIX JIMBHEN, YAaCTO COMPOBOXAAEMbIX rPO3aMMU.
Ha 6onblien yactn cTpaHbl ocagku BbinagatoT paBHoMepHO (4o 4000 mm
B rod), Ha tore — HenpoAoIMKUTENbHbIN CyXOMN Ce30H. Pekn noyTtu Besae
obpasytloT o4yeHb ryctyto cetb. Camble KpynHble n3 HuX: Kanyac n baputo
Ha KanumaHTtaHe; Xapu, Kamnap n Mycn Ha Cymatpe; Mambepamo n [u-
ryn Ha Hosown ['BuHee. /13-3a OOMNBHOIO OTIOXEHUSA PEYHbIX HAHOCOB B
HNU30BbSX PaBHUHHbIE PEKN MOCTOSIHHO MEHSAIOT pycna,

Ha Tepputopumn cTpaHbl 4encTByoT 137 O0NbLWNX NIOTUH.

Bornee NonoBMHLI TEPPUTOPUM MOKPBLITO BAXHbIMU BEYHO3ENEHBIMU
TponuyeckMMmmn necammn ¢ 6onblMM pasHoobpasvem nopbl U gayHbl.
Boonb nobepexuin — MaHrpoBble 3apocnn. Ha tore BCcTpevaloTca ydacTku
caBaHH, B ropax — BbICOTHAsA NOSICHOCTb.

NHOooHe3na — uHaycTpuanbHo-arpapHas cTpaHa, ¢ KpynHenwmnm B
A31Kn NNaHTauMOHHBbIM XO3SIMCTBOM M Pa3BMTON rOpHOAOObLIBAOLWEN MNPO-
MbILLIEHHOCTbIO

MoxeT opolaTtbCs NoYTU TpeTb obpabaTbiBaeMbix 3emenb. OCHOB-
Hble 3KCMOPTHbIE KYyNbTypbl: Kay4yKOHOCHI (OAHO M3 BedyLMX MEeCT B MU-
pe), KOKocoBasd M MacnuyHasa nanbMbl, Yan, kode, Tabak, kakao, nepeu,
cenba (kanok), araBa (cu3anb); NPSHOCTU — MYCKaTHbIA OpeX, rBO3anKa u
Ap.; Kopa XxuHHoro pfepeBa (MHOOHE3NA — OCHOBHOM MNOCTaBLUUK B
Mupe). NaBHblIe NPOAOBOSIBECTBEHHbIE KYNbTYpPbl: PUC (OCHOBHOW MPOOYKT
NMTaHMA HaceneHusl), KyKypysa, kaccaBa, 6ataT, apaxuc, cosi. 2KNUBoTHo-
BOACTBO pasBuTo cnabo. BaxHoe 3HayeHMe umeeT pbibONOBCTBO, 0B
OMapoB, KPEBETOK, TPENAHroB. 3aroTaBnMBaloT JPEBECUHY LIEHHbIX NOpOoA.
CoxpaHsaTca TpaaMUMOHHbIE peMecna: Npomn3BoacTBO BaTmka (Kak npo-
MbILLSIEHHOE, TaK U KyCTapHOE), YeKaHHbIX u3genun n3 cepebpa, narotos-
NIeHNEe KepaMnyecKnx cocyaoB, XyaoXKecTBeHHasa pe3bba no KocTu, nnete-
HWE LUWHOBOK, WNan n gp. bonblwoe 3HavyeHne MMeeT MHOCTPaHHbLIN Ty-
pU3M.

Bcero BosgenbiBaetcs 35,6 MNH. ra yroguu, B TOM 4ucne MmoryT
opowaTbcs okono 11 mnH. ra. CerogHsa OCHaLLLEHO CUCTEMaMM OPOLLEHUS
7,4 mnH. ra (Tabn. 5) [37]. Cenbckoe X039MCTBO CTpaHbl NoTpebnsaet 127
KyO. kM Boabl (MpumepHo 80 % Bcen noTpebrisemon NpecHon Boabl).

Tabnuuya 5
PocT opowaembix nnowaaen B UHAoHe3umn
lopg Opowaemas nnowagab,
MJTH. Ta

1966 3,80 (13 14,0 Bo3genbiBaeMbIx)

1968 4,23

1976 4,90

1979 5,36

1999 6,87

2010 7,40
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B nocnegHue gecatunetus uenn B o65act OpocUTENbHbIX MENno-
pauui CMeCTUNMUChb: NPou3oLlen nepexod oT NOSIMTUKK, CNocOBCTBYIOLLEN
yBEJIMYEHNIO MPOU3BOLACTBA puca, K MNONUTUKE MOALEepPXKKU (hepMepos.
[(NaBHbIE HAaNPaBrEHUs1 CEroaHS:

— COBEpLUEHCTBOBAHUE AEATENbHOCTU UPPUrauMOHHbIX Cryx6 nog-
AepXkn n Accoumnaummn BogONONbL3OBaTENEN;

— ycuneHue oMHaHCOBOW MOMOLLM ONSA KOSUTEKTUBHBIX MPPUrauyoH-
HbIX CXEM;

— yBeNnun4yeHne npomusBOACTBa CENbCKOXO3SANCTBEHHOW NPOAYKUNN U
A0X0O0B XO3ANCTB 3a CYeT Nyyiwlero obecnevyeHnsa BoOAOW, NOMOLLM CryxX6
NoaAEPXKN U NpeaoCcTaBlieHNA MUKPOKPEANTOB.

Puc B 4Yekax BblpaljMBaeTcsl B CTpaHe Ha nnowaan okono 12,9 MnH.
ra. Ha o. fiea BbipauwmBatoT 605bLYK YacTb MHOOHE3UNCKOro puca, npu-
4yéMm cobupaloT gBa ypoxas B rog. Ha gpyrmx octpoBax depmepbl 3aHu-
MalTCa NoAcedHbiM 3emrneaenvem (noaceka — MeCcTo cpeawu rneca, pac-
YuweHHoe Onsa nawHu). 3emMenbHble yyYacTkn y epmepoB Hebonblume:
60% y4yacTtkoB He npesbiwatoT 0,5 ra. C 2007 roga npaBUTeNbLCTBO 3aja-
NOCb Uernblo YBENMYMUTL NPOn3BOACTBO puca. CpefHSS ero ypoxXamHocTb B
NHpoHesun - 4,97 17 ¢ rektapa. CTpaHa BHOBb obpena «camogocTaToy-
HOCTb» B OTHOLLUEHWUWN 3TOW KYIbTYypbl.

3.2 OcHOBHbI€e ﬂp06neMbl, CBsi3aHHbIe C OpoLUeHunem

Nppurauma B NHooHe3nn onroe Bpemsi passuBasnacb, OPUEHTUPY-
SICb TONbKO Ha OOCTMXXEeHME MPOAOBOSIbLCTBEHHONW ©E30NacHOCTU CTPaHbI.
Takon nyTb BEN K HEAOCTAaTOYHOMY pa3HOoobpasnio BO3AenbiBAEMbIX Kyrlb-
TYp — NpUopUTET OTAABarcs pucy.

[na npoaoBonbCTBEHHOM ©E30MacHOCTU CTPaHbl HEDAaronpPUATHLIM
drakTopoM ABMSIETCH BbIBOA OOSbLLIOIO KONMYecTBa niowanemn Ha ocTpoBe
fBa n3 karteropuu OpoLlaembIX ANS UCMOMb30BaHUA B UHTEpecax npo-
MbILLSIEHHOrO NPOM3BOACTBa, BusHeca, cTtpoutenscTea. B 1970-x — 1990-
X rogax m3 kateropum opowiaemMblx 6bino BbiBegeHo 6onee 500 Thic. ra
3eMerb.

Nppuraumsa He Ha ocTpoBe ABa He nornydaeT AOSHKHOro pasBuTUS.
bBonblWMHCTBO cuctem opolueHust 3abupatoT BoOy NPAMO U3 pycen pek
(6e3 BogoxpaHunuLL): U3 BOOXpaHUNULL Boay nonyyatot nvwbe 12 % Ta-
Knx cuctem. NoToMy HagexHoOCTb 34eCb HM3Kas — uMmeeT MecTo bonbluas
3aBMCMMOCTb OT BPEMEHM rofa. OTO OTpULATENbHO BIKUSIET HaA ypOXKam-
HOCTb puca, KOTOPbIW BblpalUMBaETCA Ha 3aTonnsgeMblX MNonax (Yekax),
pacnonaratmLmxcst Ha HA3MEHHOCTSIX.

Heobxogumo 6onee ad@eKkTMBHOE WCMONb30BaHNE OPOCUTESTbLHOM
BOAbl, HANpUMep, NPUMEHEHME KanenbHOro OpoLLEHNS, NPEPLIBUCTOrO No-
nnBa ans PUCOBLIX YEKOB BMECTO HEMPEPLIBHOIO 3aTOMEHUS.

B cBa3n ¢ ObICTpbIM POCTOM HaceneHusa n noTpebHocTen B Npoao-
BONMbCTBUN NPaBUTENbLCTBO AOSMKHO BblAenATb 3HauUTenbHble cpeacTBa
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Ha pa3BuUTnE CEJlbCKOro XO341CTBa, B TOM 4YuUCrie Ha pa3putne B obnactu
3eMel1bHbIX 1 BOAHbIX peCypCOB U yrnpaBlieHne nvn.

4 Kutan

Heckonbko net Hasag B Kutae craprtoBasn NpoekT uccrenoBaHumn
COBpPEMEHHbLIX Bogocbeperatowmx arpapHbiX TEXHOMOMNMMN N OCBOEHUSI HO-
BOW MNpOoAyKUMW, NpeanoXeHHblt MUHUCTEPCTBOM HayKM U TEXHUKU CO-
BMeCcTHO ¢ MuHucTepcTBamm BogHOro u cenbckoro xosaucrea [10]. MNpo-
rpamma Bkno4vaeTt 55 Tem, onpeneneHHbIX B COOTBETCTBUM C TEHAEHLUMEN
pas3BUTUS COBPEMEHHOIO BogocbeperarLero arponponsBoactesa U Tpe-
OoBaHMAMM KNOYEBbLIX TEexXHonorun. B peanuszaumm npoekrta MNpUHSNK
yyactme 282 Hay4HO-UCCreaoBaTeNibCKMX UHCTUTYTA U BbICOKOTEXHOO-
MYHbIX MPEeanpUATUS, Y)Xe COo3[4aHbl coBpeMeHHble 6a3bl Bopocbepe-
raloLlero CesibCKOro X03sINCTBa, Ha KOTOPbIX MCMNONb3YHTCA HOBeuLlne
opocUTENbHbIE TEXHOMNOIMMK, Bnarogapsa YeMy CHUXaeTca noTepsi BOAbl Ha
Nonsax U B OPOCUTESNbHbIX KaHarnax, nosbillaeTcs Ko3hPuUNMeHT rnoBTop-
HOro MOJSIb30BaHNA YTUITM3NPOBAHHbLIX BOA, pacTeT oThdada CeSlbCKOXO-
35MCTBEHHOro npomusBoacTea B uenom. PaspaboTaH psig Bogocbeperato-
LLIMX TEXHOMOrMM 1 0bopyaoBaHUs, OTNMYAOLLNXCS BbICOKOM 3hdeKTMB-
HOCTbIO, HU3KUMK 3JHeprosaTpaTtamMum U IKOMOrMYeckom 6e30nacHOCTbIO.
PekomeHaooBaHbl TEXHUYECKME MOAeNn pa3BnTtusi Bogocbeperatowlero ar-
pONPOM3BOACTBA C Y4ETOM MPUPOAHLIX YCIOBUN B Pa3fiMyHbIX PErnoHax.
B Kutae B cenbckom xo3ancrtee npu 45 npoueHTax rnonesHoro opoleHns
exxerogHo pacxoayetcsa 390 mnpa. kyd. m Boabl (70% obuiero notpebne-
HWA CTPaHbl). ITO 3HAYUT, YTO MMeeTCcs BOoMbLLION NoTeHUmnan ans passu-
TMa BogocbeperarLLmnx TEXHOOMM B CENbCKOM X03s1McTBe. LleneBble yc-
TaHOBKM rocygapcTtea B obnactu Bogocbeperarowero cernbCckoro Xo3sn-
ctBa npegycmartpusatoT gosectn B 2030 rogy KoadppULUMEHT NOMe3HOro
opoLueHns 4o 55% npu coxpaHeHun NpexHero yYpoBHSA pacxoja BoAbl.

B nocneaHue rogbl B Kntae nposegeHa orpomHas paborta no cos-
AaHuIo0 NokasaTtesibHbIX Bogocbeperatomnx cenbxo306beKkToB, NOCTPOEHDI
nokasaTesnbHble 30Hbl BopocbeperarwLwmx arpoTexHosorMm rocynapct-
BEHHOro 3HadeHusi, nokasaTesibHble TEXHOMapKn OCBOEHUs1 Bogocbepe-
raroLLnX BbICOKMX TEXHOSOMMIN, NoKasaTerlbHble BbICOKOYpOXKanHble yyacT-
KW C npuMmeHeHnem Boaocbeperatowmx arpoTexHonornn 1 1.n. B cpaBHK-
TenbHO bonbLlMX HaccenHax OpoLUEHUsI NMPOBEAEHO KOMIIEKCHOE CTPOn-
TENbCTBO W OCYWECTBMEHa TeXHUYecKasi PEeKOHCTPYKUMS C YnopoM Ha
cbepexeHne BoAbl, BbipaboTaHbl MoAenn passutus BogocbeperaroLlero
CEJSIbCKOXO3SINCTBEHHOIO MPOU3BOACTBA U pa3paboTaH KOMMMEKC TEXHU-
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YeCKnUX pekoMeHAauMn C y4eTOM KOHKpPeTHOW cuTyaumm B panoHax. [lo
NHUUMATUBE MpaBUTENbCTBa LUMPOKO BHEOPATCA Bogocheperatowime
CEJIbXO3TEXHOSIOMMN: YMEHbLLIEHNE BOOOMPOHULIAEMOCTU JHaA OpOCUTENb-
HbIX KaHanoB, HU3KOHanopHasa TpybonpoBoaHas cuctema nogadn Boabl U
KanenbHasi cuctema opolleHusi. OQHOBPEMEHHO NMPUMEHSAITCS pasnuy-
Hble BlarocoxXpaHsitowme TEXHOSOMMU: NMOKPbITUE CONTIOMOW UM MIEHKON,
BnarocoxpaHsLwune npenapartbl U gp. VIHTEHCUMBHO BblpallMBalTCA 3acy-
XOYCTOMYMBbIE COPTA CESTIbCKOXO3SAIMCTBEHHbIX KYIbTYP.

5 OpolueHre akKkyMynmMpoBaHHbIM JIMBHEBbIM CTOKOM

OpoLlleHre akkyMmyrnmpoBaHHbIM NIMBHEBbLIM CTOKOM — BO MHOIOM 3a-
bbiTasa dopma ynpaeneHna BoAaHbiMu pecypcamu [38]. lNpn atom Buae
opoLleHus Bo4a, 3aTONNAwLWas Cywy BO BpeMS JNIMBHSA, HanpaBnseTcs Ha
CENbCKOX035NCTBEHHbIE 3eMnu. [locne 3aTonneHust Boga cpasy UCNoSib-
3yeTcd, HO YacTo Bnara coxpaHsieTcsi B npodurne noysbl U UCMONb3YeTCs
nosxe. Ha 3eMnsax, opowlaemMbiX akKkyMyIrMPOBaHHbLIM JIMBHEBbLIM CTOKOM,
MOXHO BblpallMBaTb MHOXECTBO CEfbCKOXO3SANCTBEHHbLIX KyJbTyp. OTO U
xnebHble 3nakn (Copro, NPoco, MeHNLa, SSYMEHb), N MacCiNYHbIe KYNbTy-
pbl (ropuyvua, krnewesuHa, panc), u1 6o06oBble (ropox, daconb), a Takke
XJIOMOK, ThIKBa, NOMUOOPLI 1 Apyrue osowm. Kpome TOro, JIMBHEBOW BOAOW
MOTYT 3anOfiHATLCA pycria MenerLwmx pek, Npyasl A4S CKoTa, a B HEKOTO-
pbIX panoHax NMMUBHEBLIA CTOK pacnpenensietTcs no nactbuwam unm sem-
NAM, 3aHATLIM JIECOM.

OpolueHne akKyMynmpoBaHHbIM JIMBHEBLIM CTOKOM pacrpoCTpaHeHO
B TaKnX pernoHax kak 3anagHaa Adpwuka (Makuctan, ApaH, AdraHmncran),
CpeaHun Boctok (Memen, Caynosckas Apasus), CesepHas Adpuka (Ma-
pokko, Armxkup, TyHuc), AdpukaHckmin Por (Odmonusa, Cyaan, Comanu), a
Takke B OTAENbHbLIX MeCcTax Apyrnx yacten Appuku, oTaerbHbIX panoHax
FOxxHon Amepukn n LleHTpanbHon Asvn. Bcero B Mupe akkymynupoBaH-
HbIM FNIMBHEBbLIM CTOKOM OpOLUAeTCs OKOMNo 2,6 MIH. ra 3emernb, NpU4eM
aTa nrowanb Kaxabl rof pasHasi, NOCKOIbKy 34eCb urpaeT posib Konmye-
CTBO Bbinagawwmnx ocagkoB. B AdraHnctaHe, Caygosckon ApaBumn, TaH-
3aHUM N KeHnn ecTb Takke “Hey4YTEHHbIE” TEPPUTOPUN, OpOLLAEMbIE aKKy-
MYJIMPOBaHHbLIM NUBHEBbLIM CTOKOM. Kpome Toro, B LleHTpanbHOn Asuwu,
Kutae, MoHronuu, JlatuHckon AMepuke cyLiecTsyeT MHOMo “Heoduumans-
HbIX” CUCTEM perysivupoBaHus BOAbl, B KOTOPbIX NpeaycMaTpuBaeTcs WUC-
NoJSiIb30BaHNe NOTOKOB JIMBHS AN OPOLUEHUS.

Cuctembl perynupoBaHuss BOLHOIMO pexuma, obecnevnsarouime
OpOLLEHME aKKyMYyNMPOBaHHbLIM NIMBHEBLIM CTOKOM, NpeacTaBnsaoT cobon
3(ppeKTHbIE N CNOXHbIE CTPYKTYPbI. 34€Chb HY>KHbl OTBOLHbIE COOPYXXEHWS,
CrnocobHble MPOTUBOCTOATL NMOTOKY M pacnpefennTs JIMBHEBYKO BOAY MO
bonbWNM TEPPUTOPUSAM, NOracuB ee pasmbiBaloLLy 3Hepruo. Heobxo-
OUMbI Takke TeCHoe COTPYAHMYECTBO Ha MEeCTHOM YpPOBHe U corfacve B
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BOMpocax pacnpeneneHus nonyyaemMblx 6nar, KOTopble Henpeackasyembl
N HENOCTOSAHHbI.

XoTsa Takom cnocob opolleHMst MOXET crnocobcTBoBaTb Npeogosie-
HU0 6eQHOCTN M NOMOYb a4anTMPOBaTLCA K UBMEHUYMBOCTU U N3MEHEHUSIM
KnumMmaTta B HEKOTOPbIX perMoHax 3emnu, MHaHCUPYTCS COOTBETCTBYHO-
e paboTbl NoXo.

[Mpy opoLeHMn akKKyMyrnmMpOBaHHbIM PeYHbIM CTOKOM Briara npedbl-
BaeT B npodune noyebl 1 B BOAOHOCHOM Croe€, YTO ropasgo AelueBne,
4YeM XpaHeHue BoAbl B BOAOEME Ha NMOBEPXHOCTU. [laxke ecnv Takoe opo-
LUEeHne 3HauyuTenbHO Bonee «PUCKOBAHHO», OHO MOXET O4YeHb CnocobCT-
BOoBaTb obecneyeHnio NpoagoBOfIbCTBEHHOW BE30nNacHOCTHN, KOTopas BECh-
Ma BakHa B COBPEMEHHOM MUpe, rAde NOBbIWAKTCS LiEeHbl HAa NPOAOBOb-
CTBME 1 COKpaLlaeTcsa nogaepKka HeMmMyLLmX.

B HeKkoTOpbIX cry4yasx opolleHME akKyMynMpPOBaHHLIM JIMBHEBbLIM
CTOKOM SIBIIIETCA OCHOBOW BbICOKOMNPOU3BOAUTESbHbBIX CENbCKOXO3SNCT-
BEHHbIX cUCTEM. B kayecTBe npuMmepa MOXHO MPMBECTU BOCTOYHbIE HU3-
MEHHOCTW NPOoBUHLNK IpuTpea (Sdmonus), rae bnarogaps CNoXXHOW cuc-
Teme perynmpoBaHns BNaXXHOCTU ypoXanm COpro 4ocTur 4 T ¢ rektapa. 310
3HauUUTENbHO Oonblue, YeM B OPYrMX MeCTax, B KOTOPbIX BblpallivMBatoT
[aHHYI0 KynbTypy. Jpyron npumep — VlemeH, rae CoBMEeCTHOE UCMOMb30-
BaHWE akKyMynMpOBaHHOIO NIMBHEBOrO CTOKa M NMOA3eMHbIX Bog (nonors-
HEHHbIX 3a CYET JIMBHEBOrO CTOKa) NOMOraeT nogaepXuBaTb CeNbCKoe XO-
35MCTBO CTpaHbl. TOYHO TaK e BeperoBblie CUCTEMbI UCMONb30BaHUS JNB-
HEeBOro CTOKa W noa3emHbix Bog B CaygoBckon ApaBun UMeOT Hamborb-
LUYH0 B CTpaHe 3(p(peKTBHOCTL B NnaHe obecnedyeHns BogoMN.

Bce 9TO roBOpUT O TOM, YTO OpOLUEHME aKKyMYITMPOBAHHLIM JIMBHEBbLIM
CTOKOM SIBMNSIETCHA CNOXHbIM, HO BOBCE HEe ManoaddeKTUBHbIM BUOOM pe-
rynupoBaHnsa BOAHbIX PECYPCOB.

6 Menuopauus semenb B Pecnyonuke benapycb

N3 10 MnH. ra NaxoTHbIX 3eMeflb, OCYLUEHHble 3eMIIN COCTaBnsAT
3,3 MnH. Nx nnowagb coxpaHunacek 6e3 nameHeHnn Ha yposHe 1990 roga.
Bce ocylweHHble 3emnn, B COOTBETCTBMM C 3akoHOM Pecnybnukmn bena-
pycb «O mMenuopauumn 3emMenby», OTHECEHbI K rocyJapCTBEHHON COBCTBEH-
HOCTW.
MNMpe3unaeHTt Pecny6nuku benapycb B obnactu menuopauumn 3e-
Menb OCyLlecTBnAeT cneaytowmne PyHKUUK:
e oOnpeaenisieT OCHOBHbIE HanpaBlieHUs €ANHOM rocyapCTBEHHOM MOo-
NNTUKN;
e yTBEpPXJaeT rocyAapCTBEHHbIe NporpaMmbl N0 MenMopawmm seMerib.
CoBet MuHuctpoB Pecnyonuku bBenapycb B obnactun menuopa-
LUK 3eMenb:
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e obecneuynBaeT peanusauuio OCHOBHbIX HanpaBfieHWW €OWHOW rocy-
AapCTBEHHOW MOJSIUTUKMY;

o obecneymBaeT pa3paboTky v peanusauuilo rocygapCTBEHHbIX MNpPo-
rpaMmm no Menuopaunm semensb;

e yTBEpXAaeT npasuna akcnnyatauuu (obcnyxmBaHue) menvopaTus-
HbIX CUCTEM N OTAENIbHO PaCMOSIOXEHHbIX MTMAPOTEXHNYECKNX COOPYXKEHWUM;

e yTBeEpXKAaeT (POpPMbl NACMOPTOB MENUOPATUBHBLIX CUCTEM, TEXHUYE-
CKMX NMacrnopToB r’MAPOTEXHUYECKUX COOPYXEHUN, BEOOMOCTEN U peecTpoB
MEenMopaTUBHbLIX CUCTEM N OTAENbHO PACMONOXEHHbIX MMAPOTEXHUYECKUX
cUCTeM, NOPSIAOK BEAEHMS TOCYAapCTBEHHOMO y4eTa MenMopaTnBHbLIX CUC-
TeM U OTAENbHO PACMONOXEHHbIX MTMOPOTEXHUYECKUX COOPYKEHNN;

e yTBepXAaeT dOpMbl MPUMEPHbLIX LJOrOBOPOB Ha NpoBeaeHUEe MENNO-
paTUBHbLIX MEPONPUATUIA U OKa3aHue YCryr rno akcnnyarauuu (obcnyxumea-
HWIO) MeSNIMOPaTUBHBIX CUCTEM WU OTAESIbHO PACMNOSIOKEHHbIX MOPOTEXHU-
YECKNX COOPYXXEHUN;

e yCTaHaBnuBaeT NOPSALOK OCYLLEeCTBNEHUS rocyaapCTBEHHOrO Haa3o0-
pa 3a npoBeAeHneM MeNMopaTUBHbBIX MEPONPUATUNA.

MuHucTepcTBO CENbCKOro X03siMCTBa U NPOAOBOSILCTBUA B 00-
nacTtu menvopauum 3emernb:

e peanuayeT eQuHYK rocygapCTBEHHYIO MONMUTUKY, B TOM YUCIe Hayu-
HO-TEXHUYECKYIO;

e paspabaTbiBaeT MU peanuayeT rocygapCTBEHHbIE NpPorpamMmbl Mo me-
nuopaumm 3emerib;

e paspabaTbiBaeT U NPUHMMaET HOPMaTUBHbIE aKTbl;

e paspabaTbiBaeT W yTBepXaaeT TexXHUYeckKne u HOPMaTUBHO-
NpaBoOBbl€ aKThbl;

e OpraHmsyeT npoBeAEeHME Hay4YHO-UCCreaoBaTENbCKNX W OMbITHO-
KOHCTPYKTOPCKUX paboT;

e - yCcTaHaBnuBaeT Mo cornacoBaHmio ¢ MMHUCTEPCTBOM JIECHOIO XO-
3anctea U MMHUCTEPCTBOM apXUTEKTYPbl U CTPOUTENLCTBA NOPAOOK pas-
paboTkn U yTBEPXOEHUS MPOEKTHOW JOKYMEeHTauum no mMenuvopaummn 3e-
Mernb;

e OCYyLLEeCTBNAET rocydapCTBEHHbIM HaA30p 3a nposefeHWeM Menuo-
paTUBHbLIX MEPOMNPUATUIN.

MecTHble CoBeTbl AenyTtaToB B 061aCcTn Menuopaumm semMerb:

e YTBEPXOAKT pernoHasnbHble rnporpamMmmbl No Menvopauumn 3emernb U
OCYyLLEeCTBNAET KOHTPOb 3a UX peanusaumnen;

e MPMHMMAIOT y4acTue B peanunsauum rocyaapCcTBEHHbIX NporpamMm no
Menuopawmm 3emenb.

B coctaBe MuHuCTEpCTBa CENbCKOro XO3ANCTBA U NMPOLOBOSILCTBUSA
nmeetcsa [lenapTaMeHT No Menvopauumn 3emMerb Ha npaBax pPUANYECKOro
nnua, KOTopbI OCYLLECTBNSET NpoBeLeHNE €ANHON TEXHUYECKOW MOMnnTK-
kKn B obnactm menuopauuun 3emenb, (PUHAHCMPOBAHUSA MENMOPATUBHBLIX
MepOonpuaTUA, KoTopble B BlogkeTte Pecnybnvkn BbiaeneHbl OTAENbHON
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CTPOKOW, onpefenseT nepedeHb MenmopaTnBHbIX OOBLEKTOB, Noasiexalimx
BKNIOYEHMIO B [[OCyapCTBEHHbIE NporpamMmbl No Menmopawmm 3eMerib.

B nogunHeHun [denapTameHTa no mMenuopauum 3emerlb HaxogouTtcs
rocygapcTBEHHOE NPOM3BOACTBEHHOE 0O6beanHeHne «benmennoBoaxosy,
OCHOBHOM 3afa4yent KOTOpOro SBMISIETCS OCYLUECTBMIEHME MOSTHOrO KOM-
nnekca (PyHKUMW rocyapCTBEHHOro 3akasuvka (Onektp. agpec e-mail:
gpobmvh@tut.by).

MpaButensctBoM Pecnybnunkn benapycb yCTaHOBMNEHbI OTYUCTIEHUS
Ha cogepxaHue ykasaHHoro O6bveaunHeHus B pasmepe 1,87 % oT Bblge-
naemMbIX eMy CpeAcTB Ha npoBefeHne (PyHKUUM 3aKkasdduka, ocyllecTsrie-
HUS TEXHUYECKOro Hag3opa Ha MecTax, 3akfveHus nogpsiaHbIX 4OroBo-
POB C npuBreKaeMbiMKU AN BbINONHEHUA paboT No rocyaapCTBEHHbLIM
nporpamMmmam CTPOUTENbHbIM OpraHn3aunsIMu.

durHaHCcHpoBaHne MenMopaTUBHbBIX MEPOMNPUATUN OCYLLLECTBNAETCA
3a cuyeT cpeacTtB pecnybnukaHckoro 6rompketa M cpeactB obnacTHbIX
BlOoKETOB MO MNepeyHd O06BHLEKTOB, YCTAHOBIIEHHLIX B rOCYAapCTBEHHbIX
nporpammax. [lNpumepHoe pacrnpegeneHne cpencts Mexagy O6lopKeTom
Pecnybnuku n 6iogketamm obnacten coctasnseT 50 Ha 50 %%.

B kaxxgom painoHe, roe nMerTCs OCyLleHHble 3eMnu, Co3faHbl pan-
OHHble 00beaMHEHNSA MO MeNnMopauun, KOTopble OCYLLECTBAAIOT TEXHUYE-
CKU HaZ30p M 3KcnnyaTaumio OCyLLEHHbIX 3eMerb.

MpaButenbctBo Pecnybnnkn benapycb yctaHoBuso, 4to 15 % Bcex
BblaensgeMblX CPEACTB Ha NPOBeAEHNE MENUOPATUBHBLIX MEPOMNPUSATUIN MO-
ryT HanpaBnATbCA Ha NpUodbpeTeHne MenuopaTUBHOM TEXHUKN, YTO obec-
neynBaeT Hagsfexawmn TEXHUYECKUIA yXO4 3a MEeNMopUpyeEMbIMU 3eMns-
MU. PanoHHble 06beanHEHNsT OCYLLECTBNAIOT TEXHUYECKUA Haa30p 3a Bbl-
NOSTHEHNEM MPUBMEYEHHbIMWU CTPOUTENbHLIMU OpraHuU3aunsMmn Hagnexa-
LLlero KadectBa BbINOMHEHUS CTpouTenbHbIX paboT. [locne npuemku 3a-
KOHYEHHbIX CTpouUTENbHbIX paboT B «benmennMoBoaxo3» nNpeacTaBnsoTcs
BCe Heobxoaumble OOKYMEHTbl Ans onnatbl. PanoHHble o0beanHeHus
noaroTaBnMBaloT, C y4ETOM MHEHUSI CENbCKOXO3SINCTBEHHbBIX OPraHoB, ne-
peyYeHb OO6BLEKTOB AS1 BOCCTAHOBIIEHUSI U PEKOHCTPYKLUMU, noanexawimx
BKIHOYEHMIO B rOCYAapCTBEHHbIE MENMopaTUBHbIE NPOrpaMMbl.

PernoHanbHble nporpaMmmbl MO Menuopaunn 3emenb paspabatbiBa-
IOTCA Ha NATUNETHUA Nepuog Ha OCHOBaHUM FOCYdapCTBEHHbLIX MNPOrpamMmm
N aKTOB MHBEHTapu3auunu MenuopaTUBHbLIX CUCTEM U OTAENbHO pacrnoso-
XXEHHbIX MMAPOTEXHUYECKNX COOPYKEHNN.

B nporpammax no menuvopaumu 3emersnb npegycMaTpuBaeTcs Takke
npoBeaeHne paboT No M3BECTKOBaAHWUIO NOYB. 3a CYET CpeacTB pecnydnu-
KaHCKOro drogxeTta MorytT oMHaHCUPOBATLCA MENUOpPaTUBHLIE MepPOonpus-
TUSA Ha 3eMeSbHbIX Y4acTKax, NpefoCTaBfeHHbIX ONA BeAEHUS KPeCTbsH-
cKoro (dpepMepcKoro) xo3samcTea U NMYHOro NogcobHOro xXo3amcTBa rpax-
AaH.

CTpouTENbLCTBO M NPUEMKA B 3IKCMyaTauuio MennopaTUBHBIX CUC-
TEeM N OTAENbHO PACNONOXEHHbIX MTMAPOTEXHNUYECKNX COOPYXXEHUN, BKITHO-
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YawLWKnX 34aHNA U COOPYXEHUA, OTHOCALLMECH K 1-My U 2-MYy YPOBHSIM OT-
BETCTBEHHOCTW, BbINOJHATCA NUUAMW, UMELWMMN cneyuarnbHoe pas-
peLleHne Ha npaBo OCYLLECTBIIEHUS 3TON AEATENbHOCTMW.

kcnnyatauus (obenyxuBaHne) MenmopaTmBHbBIX CUCTEM U OTAESb-
HO pPacroriOXeHHbIX TMOAPOTEXHNYECKMX COOPYXEHUN OCYLLECTBSETCH
nonb3oBaTensaMn MenmopaTUBHbLIX CUCTEM UMN OpraHn3aumsiMn no CTpou-
TeNnbCTBY M 3KCnsyaTaumMm MenvopaTuBHbIX CUCTEM Ha OCHOBaHUK OOrO-
Bopa 06 okasaHum ycnyr. lNpaBuna akcnnyaTtaumMm mMenmopaTuBHbLIX CUC-
TeM U OTAEerbHO PacronoXeHHbIX MOPOTEXHUYECKUX COOPYXEHUN yTBEp-
xpaetca Cosetom MuHuctpos Pecnybnukun benapyce.

BbiBOg 13 akcnnyatauun menmopaTuBHbIX CUCTEM U OTAENbHO pac-
NOSNOXEHHbIX TMOPOTEXHUYECKUX COOPYXEHUN MOXET OCYLIEeCTBNATLCA B
Crnyyae HenpurogHoro COCTOSHUSA B Mpouecce aKcnnyataunun u oTCnyxmBs-
LUMX HOPMAaTMBHbLIN CPOK CryxObl, @ Takke npulleiwmnx B HenpurogHoe
COCTOSIHME B Cllydae aBapun, CTUXMNHbIX 6e4CTBUA N UHBIX YpEe3BblYanHbIX
CcuUTyauuin, N ecrnin nx BOCCTAHOBIIEHNE TEXHUYECKN HEBO3MOXHO U 3KOHO-
MUYECKU HelenecoobpasHo.

PeweHne o BbiBOAE U3 3KCnslyaTaumMm MesimopaTuBHbBIX CUCTEM NpU-
HumaeTca CoBeTtoM MuHucTtpoB Pecnybnukn benapycb no npepcrasre-
HUIO MMHUCTEpPCTBaA CENbCKOro X03siMCTBa U NPoOBONLCTBUA Pecnybnuku
benapycb, cornacoBaHHHbIMY ¢ MUMHUCTEPCTBOM NECHOro X034MCTBa.

7 MEJNTMOPALNA 3EMENb HA YKPAUHE

Mo AaHHbIM [OCyaapcTBEHHOrO KOMUTETA YKpauHbl MO BOAHOMY XO-
391CTBY B rocygapctee umcnutca 2181 Toic. ra opowaemsix n 3307 ThiC.
ra ocyweHHbix 3emerns. B 1990 rogy nonueanockb 2,3 MITH. ra opoLlaembIX
3emernb. Nocne pacnaga CCCP pe3ko COKpaTuUnocb MCMNOSb30BaHME OpPO-
waembix 3emens. B 2010 rogy nonvBanock Tornbko okono 600 ThiC. ra.

OCHOBHOWN MPUYNHON TaKOro PE3KOro COKPALLEHUS WUCNOMb30BaHMS
opoLlaeMbIX 3eMefb SABUITOCb OTCYTCTBME (PMHAHCUPOBAHUS PEKOHCTPYK-
LM N BOCCTAHOBIIEHUSI BHYTPUXO3SANCTBEHHON OPOCUTESNBHOW CETU, KOTO-
pas nepeLuna B cO6CTBEHHOCTb MyHMUMMNANbHbIX 06pa3oBaHUiA, XOTA U He
npuBaTuanposBanacb. MyHuumnanoHble 0Bpa3oBaHUA He WUMEKT AoCTa-
TOYHbIX CPeACcTB ANs noaaepXaHus BHYTPUXO3ANCTBEHHOW MennopaTus-
Hon ceTn. Hambonblume notepu noHecnu XepcoHckas, [dHenponeTpos-
ckasi, 3anopoxckas, [loHeukasi, Ogecckas n XapbkoBckasa obnacTu.

Ha akcnnyatauuio rocygapCTBEHHONO BOOOXO3AWCTBEHHOMO KOM-
nnekca BbigeneHo B 2010 r. 4,76 mnpa. pyb. (B nepeBoae Ha poCcUmncKue
py6nun), B ToM vncne Ha 3apaboTHyto nnaty - 724605 Teic. pyb.; Ha onnaTty
ANEeKTPoaHepruu - 3,75 mnpa. pyo.

O6Lwaga nnowaab ocylleHHbIX 3eMmenb B Pecnybnuke coctasnsieT 3,3
MJITH. TeKTapoB, B TOM 4uCre C 3aKpbITbiM ApeHaxem 2,3 MnH. ra. [1paso
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cobCTBEHHOCTN 06 ErocygapCTBEHHbIX MENMOPaTUBHBIX CUCTEM YTBeEp-
Xpaetca BepxosHon Pagon YkpauHbl N0 nepeyHio, npeacraBfieHHOMY Ka-
BMHETOM MUHUCTPOB. MEXXO35MCTBEHHbIE MEeNnMopaTUBHbIE CUCTEMbI Ha-
XOOATCS B roCygapCTBEHHOW UMM KOMMYHanbHOW (MyHUUMNAnNbHOM) cob-
CTBEHHOCTU. BHYTPUXO3ANCTBEHHbLIE MENUOPATUBHBLIE CUCTEMbI MOTYT Ha-
XoauTbcs B 0bLLen TepputopuanbHON COBCTBEHHOCTU, NMOCESNKOB U ropo-
AO0B MNu B COBCTBEHHOCTU topnamnyecknx n doumsmndeckmx nuu. Mo gaHHbIM
"ockomuTEeTa NO BOAHOMY XO3ANCTBY 92 % BHYTPUXO3SINCTBEHHOMW CETU HE
NpUBaTM3NPOBaHblI N HAXOAATCS B COOCTBEHHOCTN NOCESTKOB U ropoaoB, HO
Kak OTMEYEeHO Bbllle, (PUHAHCOBbLIE BO3MOXHOCTU MECTHbIX OpraHoB
ynpaBneHus He Moryt obecneunTb (pMHaAHCMPOBaHWE BHYTPUXO3ANCTBEH-
HOW MenuopaTUBHON CETU.

[MpaBuTENLCTBOM CTpaHbl NpuHATa lNporpamMma No pasBUTUID Me-
nnopaumm 3emenb Ha bnuwxkanwme nate net. OHa npegycmaTpmBaeT BOC-
CTaHOBIIEHWE NMoLaan opoLlaeMblX 3eMenb A0 2,2 MIIH. FeKTapoB U OCy-
LWEeHHbIX Ao 3,3 MIH. ra.

[MocTaHoBEHMEM npeaycMaTpuBaeTCs HanpaBUTb Ha peanu3auuio
nporpammbl 115 Mnpa. py6. (B poccunckmx pybnsix), B TOM 4ucre rocy-
AapcTBeHHbIX cpeacTB 66 mnpa. py6. n 45 mnpg. py6. cpeacTB XO35UCTB.
JKcnnyartaumio rocygapCTBEHHbIX BOAOXO3ANCTBEHHbIX 06bEKTOB obecne-
ymBatoT 234 opraHusaummn focygapCTBEHHOrO KoMmUTeTa YKpanHbl No BOA-
HOMY X03AKNCTBY. B ero ctpykTypy Bxoasat Pecny®nukaHCKkui KOMUTET No
BOOXO3SIUCTBEHHOMY CTPOUTESNbCTBY W OpOLIEHUo 3emnenenna ABTO-
HoMHoW Pecnybnnkn Kpbim 1 21 obnactHoe npomnsBOLCTBEHHOE yrnpaBre-
HWEe Menuopauum U BOAHOro X03ancTBa, 148 pavOHHbBIX U MEXPaMOHHbIX
ynpaBneHun BOOHOro xo3snctBa n 9 6accermHOBLIX yNpaBreHUn BOOHbIX
pecypcos, 5 ynpasneHuin MmarmctpanbHbiX KaHanos. B 30He opolueHnsa npum
0bnacTHbIX ynpaBreHUsX co3faHbl KOHCYNbTAUMOHHbLIE LEHTPbI, KOTOPbIE
OKa3blBalOT TEXHUYECKYHO NMOMOLLb B OBCNY>XMBaAHUM MENUOPATUBHBLIX CUC-
TeM 1 cHabxalT nx paboTHMKOB MHEOPMALIMOHHO-METOANYECKON NuTepa-
TYpOu C pekoMeHJauMaMu No MNoBbILWEeHUD 3PPEKTUBHOCTM UCMNOSb30Ba-
HUS CeNnbX03Npon3BoacCTBa.

[Mporpammon Hame4yeHo NPon3BOLCTBO:

3€pHOBbIX — 6,5-7 MIH. TOHH;

oBowen — 3,1-3,5 MInH. TOHH;

kKapTodensa — 2,5-3 MIH. TOHH;

kopmoB — 10-10,5 MIH. TOHH KOPMOBBbIX €0NHWLL;

caxapHoun cBeKibl — 2,5-2,7 MITH. TOHH;

nogcosnHeYvHuka — 0,5-0,6 MNH. TOHH.

[[OCKOMUTETOM MOAroTaBMMBAIOTCA MPEenfIOKEHNA B NOPSLAKE KCre-
pumeHTa nepefatb Ha HOre YKpauHbl OHY UNU HECKOMNbKO OPOCUTENBbHbIX
CUCTEM B KOHLLECCUIO C LIESIblO NPUBIIEYEHUS CMIOHCOPCKUX CPpeacTB U No-
BbllWeHNA 3pPEKTUBHOCTN NCMNOMb30BaHUA opoLlleHns. ['ocygapcTBeHHas
nogaepxka menuopauuu BbipaxaeTtca KomneHcauuen B pasmepe 30 %
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CTOMMOCTW 3NEKTPOIHEPrun ANa nogadv Bogbl U NnpnobpeTeHnss NoNMBHOM
TEXHUKMW.

[MpaBuTensCcTBOM YKpanHbl 1 [[0CcyaapCTBEHHLIM KOMUTETOM MO BOA-
HOMY XO3AWCTBY U3faH psg HOPMAaTUBHbLIX OKYMEHTOB, pernameHTupyto-
LWNX AeATerNIbHOCTbL B 0bnactu menvopauum 3emerib.

KabnHeTom MuHMUCTpOB YKpauHbl yTBEPXKOEHbI:

e [OPSALOK NPUEMKM B IKCMfyaTauuo 3aKOHYEHHbIX CTPOUTENLCTBOM
(PEKOHCTpPYKLUMEN) MENNOPATUBHBIX CUCTEM;

e YTBEPXOEHUA MNPOEKTOB CTPOUTENbCTBA (PEKOHCTPYKLUMUN) BaXKHEW-
LUMX rOCYAapCTBEHHbIX MeNMopaTUBHbBIX CUCTEM;

e TPUHATUE pPEeLUeHUA O NPUOCTAHOBIEHUU UMW MpeKpaLleHnn CTpou-
TenbCTBa (PEKOHCTPYKUNN) MENMOPaTUBHBIX CUCTEM MPU HapYLUEHUSX MOo-
NOXeHU nNpasuIl 3akoHodaTenbCTBa O Menvopauun 3emMerb, a Takke npu
BO3HWKHOBEHWUWN Ype3BblYalHbIX CUTyauun;

e MOPSAOK pa3paboTkm 1 yTBEPXKOEHUS rocy4apCTBEHHbIX LiENeBbIX U
MECTHbIX MEeNIMOpPaTUBHbIX NPOrpamMm;

® [OPSALOK NpOBeAeHUA MPeanpoeKTHOM W MPOEKTHO-CMETHOW [OKYy-
MEHTaUMn Ha CTPOUTESTIbCTBO HOBLIX U PEKOHCTPYKUMIO MeSMopaTUBHBLIX
CUCTEM MOAJSIEXUT KOMIMIIEKCHOW roCcylapCTBEHHOM 3KCMNepTuse.

KabnHeTom MUHUCTPOB YKpauHbl Obin yTBEPXKAEHbLI BUAbLI NMAATHBIX
yCryr, okasblBaemMbliX BIODKETHbIMM MENMOPaTUBHBIMU OpraHu3aunamm rno
npocbbam rpunamyecknx n puamndyecknx nud. B nocnegyowem fockomute-
TOM NO BOAHOMY X03aucTBY, MUHpUHOM YKpauHbl, MUH3KOHOMUKK YKpau-
Hbl BbISIM YTOUHEHbBI BUAbI YCNYT 1 NOPAAO0K UX NpeacTaBneHus.

HenocpencreseHHO ['OCKOMUTETOM MO BOLHOMY XO3AWCTBY YKpauHbl
paspaboTaHbl U yTBEpXAeHbl psd HOPMATUBHBLIX LOKYMEHTOB (ONeKTp.
agpec: e-mail: rozqgon@scwm.qov.ua). B yactHocTu, lonoxeHne o KoH-
cepBauMn MenuopaTmMBHBIX CUCTEM, KOTOpPOe npedycMaTpuBaeT KOHCep-
BaUUIO MennopaTUBHbIX OOBHEKTOB MO pelleHnsM paboymx KOMUCCUN, KO-
TOpble cO3fJalTca npeacedarernem pecnybriMkaHckoro kommuteTta ABTO-
HOMHOW Pecnybnukn KpbiM, HadanbHuUKamn oONacTHbIX yrnpasrneHunh no
Menuopaumm 1 BogHOMY X03ancTBY. OHU Xe NPUHUMAIOT peLleHne o pac-
KOHCepBaLun 3TUX OO BHEKTOB.

8 [peHax Ha opollaeMbIX 3eMIAX

TepMuH «apeHax» npousoLuen OT aHrmMUCKoro croea drain — ocy-
lWaTh U TpaKTyeTcHa Kak cOop M oTBOA U3BLITOYHBIX MOYBEHHO-TPYHTOBbLIX
BOA 3a npefernbl OCyLlaemMon TEPPUTOPUM C NOMOLLBID CUCTEMbI UCKYCCT-
BEHHbIX BOOOTOKOB-ApPeH. 3a pybexoMm nofg ApeHaXoM MOoHUMatoT fbon
B OCylLueHusi. B oTe4yecTBeHHOM nuTepaTtype TEPMUH «ApPEHaX» 3adac-
TYI0 YyNoTpebnaT 4Na Ha3BaHUS KOHCTPYKLUMK (HanpuMep, KepamMmmuyeckum,
NNacTMacCcoBbIN ApPEHaX), CUCTEMbl BOOTOKOB MO PaCMOSIOKEHUIO APEH
OTHOCUTENbHO MOBEPXHOCTU 3eMnnN (HanpuMmep, rOpU30oHTarbHbIN, BEPTU-
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KanbHbIA OpeHax), a TakkKe Nno pasMeLleHno OpeH Ha ocyluaeMoW nno-
lwaam — cucteMaTuieckmn, BbIBOPOYHbIN ApEHax.

B 3aBucumoctn ot cnocoba yctponctea ynotpebnsaioT TepMUHONMO-
MI0: TpaHLENHbIA, 6ecTpaHLWenHbIn, y3KOTpaHLWEeNHbIn apeHax. Pasnu-
YalT Takke MaTepuanbHbi (TpybyaTbii U Np.) U NOMOCHOW (KPOTOBbLIN,
LLIleNneBON) OpeHax.

CerogHa gpeHax opollaeMbliX 3eMerb NOHUMAaeTCs Kak cpedcmaeo,
obecriequsarowiee rMOHUXeHUE Uu peayrnuposaHue Yypo8HS 2pPyHMO8bIX
800 (YI'B) Ha opowaeMbix u ripuneaarowux meppumopusix 055 co30aHusi
Heobxo0umo20 80OHO-COIEB020 peXUMa opowaeMbix rnoys [2].

HeobxoanmMocCTb Takoro perynmpoBaHusa obycrioBrieHa, Kak npasuno,
HeOoCTaTO4YHOW eCTECTBEHHON OPEHMPOBAHHOCTLIO NPUPOAHOro 0bbekTa,
KOoTopas onpeaenserca Kak CBOMCTBO NPUPOAHON CUCTEMbI OTBOAUTL NO4-
3eMHble BO[bl B €CTeCTBEHHble MOHWXKeHUs penbeda unm BogoTtoku. No-
KazaTenem ApeHNpOBaHHOCTM NnpeafoxeHa noteHumanbHasl BefindnHa ro-
[I0BOrO OTTOKA MOA3EMHbIX BOA, BblpaXXeHHast B M3/ra unu MM crost BoApl,
KOoTopasi yCTaHaBNMBaeTCsa MO ypaBHEHMsIM BogHoro 6anaHca TeppuTo-
pun.

Ha opolwaembix 3eMnisix B OCHOBHOM MPUMEHSIIOTCA Tpyu Tuna gpe-
Haka: rOPU30OHTasbHbIN, BEPTUKASTbHBLIN U KOMOUHNUPOBAHHLIN.

OmkpbimbIll  20pU30OHMarbHbLIU OPEHAaX OTNM4aeTca NpPOCTOTOM
CTPOUTENBLCTBA U OTHOCUTENBHO HEGOMbLUMMMK KanuTanbHbIMW 3aTpaTtamu.
K ero HegocTtaTtkam OTHOCATCS BonbluMe 3KChnyaTaunoHHbIE pacxodbl Ha
OYMCTKY U NOTEPst MOSNIE3HON CENbCKOX03ANCTBEHHOM nnowaan. OTKPbIThIN
APEeHaX B OCHOBHOM MPUMEHSETCHA Ha PUCOBLIX CUCTEMAX, a Takke npu
NPOMbIBKaX 3aCONEHHbIX 3eMENb B KAYECTBE BPEMEHHOTO.
3akpbimbili ApeHax, HECMOTPS Ha yBENMYEHUEe KanuTanbHbIX 3aTpart, SB-
naetca 6onee 3KOHOMUYHbLIM, Brnarogapsi CHUXKEHUIO JKCNyaTaunMOHHbIX
pacxooB, MOBbILEHUIO KO3dhdUUMEHTA 3EMESbHOMO MCMofb30BaHus, a
Takke 3 PEKTMBHOCTN MEXaAHU3ALIMN CENbCKOXO3SIMCTBEHHbIX paboT.
3akpbimbili 20pU30oHMarnbHbIU ApeHax npeactaenseT cobon cucrtemy 3a-
KPbITbIX MCKYCCTBEHHbIX BOAOTOKOB, PacrofiOXEeHHbIX Ha onpeaeneHHon
rnybuHe ¢ onpeneneHHbIM YKITIOHOM Anisi cbopa u 0TBO4a NOA3EMHbIX BOL.
BepmukanbHbili OpeHa)x Ha opollaeMbiX 3eMnsix npencraBngeT cobown
CUCTEMY CKBaXWH ONs1 MPUHYOUTENbHOIO U3BMIEYEHUS NOA3EMHbIX BOA C
NMOMOLLIbIO HACOCOB B Liensx perynupoBanus Y[ B. BeptukanbHbi gpeHax
ObICTPO NUKBMOMPYET NpoLecchl 3abonavnsaHuns, NOATONIEHNA N 3acorne-
HUA, a TaKkke MNO3BONSET B psAe CryvyaeB MUCMNOMb30BaTb OTKauMBaeMble
BOAbl HA OpoLLEeHMe.

KombuHuposaHHbIl OpeHax npencraensetr cobon coveTaHue ropu-
30HTasbHbLIX APEH C MOAKIOYEHHBIMU K HUM CKBa)XMHAMU-YCUINUTENSAMN,
paboTalowmmMmM 3a cYeT pasHULbl Hanopa B MEXAPEHbe U B MeCTe nofa-
KNioYeHns.

OCHOBHbIM 1 HEMNOCPEACTBEHHLIM Ha3Ha4YeHNeM gpeHaxa ABnaeTcs
yoaneHve n3 kopHeobutaeMon 30Hbl M30bITKa BOAbI U CONeun, co3aBas
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TEeM CaMbIM LOMYCTUMbIA BOLHO-COSIEBON NMUTATENbHbLIA 1 BO3AYLLUHbIA pe-
UMbl Anga obecneyveHnsa HopMmarnbHOWM Beretauumn pacteHnn [11].

NCKyCCTBEHHbIN peHax OOSDKEH OOMONHATb €CTECTBEHHYI ApeHu-
POBaHHOCTb TeppuTopun, 6bITb SKOHOMUYHBIM, MOAAEPXKMBATL HOpMasib-
HYI 9KOJSTOrM4ecKkyto OBCTaHOBKY TeppuTOopuM, a Takke cosgaBaTb U CO-
XpaHATb YCNoBua Anis CTabusibHOro cenbCkoX03siMCTBEHHOIO NPOU3BOACT-
Ba.

CTpouTenbCTBO pEHaXa OKasblBaeT BIUSIHME Ha NPUPOAHbIE YCno-
BUSA OKpY>XatoLlen cpefibl U MOXET COXPaHUTb UNU YNyYLIUTb CIOXMUBLLYIO-
Cs 419 OpPOLUEHUS TMAPOreosioro-MenmopaTmBHyo 06CTaHOBKY, co3haBaTth
N nogaepXmneatb HOBble BnaronpusaTHble Ans pacteHun ycnosusi. OH cro-
coBCTBYET YBENMUYEHUIO BEreTauMoHHOro nepuoga, onTMMu3auun temne-
paTypbl MOYBbI, YBENUYEHUIO MMYOUHBLI 06paboTKN NOYBLI.

Taknm obpasom, HasHayeHne ApeHaxa He SBMSeTCSA Y3Kon 3agadven
Nno noagep’kaHuio ONTUMarnbHOro BOAHO-COMEBOro pexuma. [ApeHax Bme-
CTE C 3TUM COXPaHSIET, a B page cryyaeB CnocobCTBYET 3KONOrMYeCcKoMy
paBHOBECUIO Tepputopum n obecneuymBaeT apyrme ¢akTopbl, MOMOXMK-
TeNbHO BMUNAIOWME Ha XU3HELEATeNbHOCTb pacTeHun W nrogopoave
MoYB.

[Mnowagb ocyleHHbIX 3eMenb B CTpaHax Mupa (BKrnovas gpeHax Ha
OpoLWaeMbIX 3eMndax) no KpanHe npubnmkeHHon oueHke 6nu3ka K
165...170 mnH. ra, n3 KoTopbix cBbiwe 50 MnH. ra npuxoautcs Ha Cesep-
Hyto 1 LleHTpanbHyto AMepuKy, okono 45 MnH. ra — Ha EBpony (6e3 cTtpaH
CHI') n 43 mnH. ra — Ha Asuio (6e3 CHI). Hanbonee MHTEHCMBHOE CTPOU-
TeNbLCTBO ApeHaxa BefeTtcs B cTpaHax CesepHon AMepukn n 3anagHou
EBponbi.

B CLWIA nnowaab ocyleHHblXx 3eMernb cocTtaensier 40,8 MnH. ra,
ApeHaX Ha opoLlaeMbIX 3eMIsIX NOCTPOEH Ha 3,6 MIH. ra.
3HauuTenbHble NNowaan ocylWweHHbIX 3emernb umetotca B KHP, ApreHTuHe
n bpasunun. B BenukobputaHnn menvopaumsa 3eMenb JaBHO 3aBeplleHa
N HbiHE paboTbl NO OCYLUEHUIO HEKOTOPbLIX MacCMBOB NPOBOAATCA B NATLIN-
wecTon pas. [ipeHax, Kak npaBuio, 3akpbiTbiA, €XXEerogHo CTPOAT Ha Nno-
waan 110...115 TbIC. ra.

B ®PI' (po BoccoeauHeHunsa ¢ [IP) nnowanb OCYLIEHHbIX 3eMerb
npesbiCUia 3 MIH. ra, B CTpaHe CTPOAT TONbKO 3aKpbITbI ApeHaX (Ha
800...100 TbIC. ra exerogHo). Bo ®paHummn B nocnegHne roabl TeMnbl
cTpouTenbcTBa apeHaxa npesbiwanu 100 Teic. ra B rog. B ykasaHHbIX
CTpaHax gons nnactMmaccoBbix Tpyb B obuiem obbeme coctasnseT 95% u
bonee [27].

[MocnencTeusa HepaunoHanNbLHOro pacxe4oBaHUs BOAbl HA OpPOLLUEHUEe
ocobeHHOo narybHo, ecnv NPUHATL BO BHMMaHUe TOT (akT, YTO OHO Janeko
He Bcerga COMnpoOBOXOAaeTCH MNOBbILWEHNEM CEeNlbCKOXO3ANCTBEHHOIO MNpo-
n3BoAcTBa. HexxenaHve cosfgaBaTh Haanexawue gpeHaxHble CUCTeMbl Ha
opoLwlaemMblx nnowaaax (CUMIOMUHYTHas 3KOHOMUSI CPedcTB) NPUBOAUT K
3abonadnBaHnio 1 3aCONEHNI0 Yroamn n akTUYeckn K notepe ypoxxamHo-
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cTn. Bcnencrtsue 3aconeHus, OTCYTCTBUS ApeHaxa Wnu ero Heynosne-
TBOPUTENBHOIO COCTOSAHUS BOSBLUMHCTBO OPOLLAEMbIX 3EMENb HYXOarTCA
B peKynbTuBauuu.

B cBA3Kn Cc aTUM akTyanbHbIM siBNSeTCcA 0630p COBPEMEHHbIX TEXHU-
YEeCKNX CpPencTB, MPUMEHSEMBbIX MPU CTPOUTENBbCTBE [peHaXa Ha opo-
LaeMbIxX 3eMnsax.

B paHHOM pasgene 6yayT pacCMOTPEHbl HayYHO-UccrnegoBaTenbCckue w
npakTuyeckne paspaboTku No MNPUMEHEHUIO ApeHaXa Ha OpoLlaeMblX
3eMnsx no cregyrowmm HanpaBneHnaMm:

e TeopeTnyeckme uccrneoBaHusl MpU UCMONb30BaHMM ApeHaxa Ha
OpOoLLaeMbIX 3eMIsiX;
OTKPbITbIN ApEeHax;
3aKpbITbIN OpEHax;
BEPTUKanbHbIN APEeHax;
apyrue Buabl ApeHaxa.

8.1 TeopeTuyeckue nccnenoBaHuA NP UCMNONIb30OBaHUMN
ApeHaxa Ha opollaeMbIX 3eMnsxX

Pa3pabomke u oueHke MamemMamu4ecKkoli MOOesiu MOHUXXeHUs
YPOBHSI 2PYHMOBbIX 800 8 OpeHa)kHOoU cucmeme npu noono4YeeHHOM
opowieHUU cesibCKoxo3siucmeeHHbIx Kysibmyp 6 CLUA nocesiieHa pa-
6ora [28].

MoanoyBeHHOe opolleHue npeactasnseT cobon oauMH N3 MEeTOA0B
OpOLLEHMSI B COYETAHUN C APEHaXOM, UCMNOSb3YIOLWNXCA AN noggepxa-
HUSA YPOBHEW FPYHTOBLIX BO Ha ONTUMAarnbHOW rMyOuHe AN MOBbILLEHUS
ypoxas KynbeTyp. Ocagkvm npu nognovyseHHOM OpPOLUEHUN NPUBOAAT K NOA-
HATUIO YPOBHEWN MPYHTOBLIX BOL, M MOSTHOMY UM YaCTUYHOMY HaCbILLEHUIO
BOJOWN KOPHEBOMW CUCTEMbI KynbTyp. ECnNn ypoBeHb rpyHTOBbLIX BOL OCTa-
eTCsl B KOPHEBOW 30HE ANUTENbHOE BPEMS], 3TO MOXET NPUBECTU K NOBpe-
XOEHUIO KYIbTyp.

PaspabotaHa matematnyeckass UMMTaAUMOHHAs MOLESNb MOHMKEHUS
YPOBHSA FPYHTOBbLIX BOA B APEHaXHOW CUCTEMe C UCMOfb30BaHWEM pery-
nupyloWwmx 3acrnoHok. B paboTe npefcraBneHa TunNn4Haa cuctemMa nopg-
NOYBEHHOrO opolleHnsa. [ns ocywecTBrieHNa ApeHaxa napannenbHble
pacnpegenuTenbHble gpeHbl yaansoT Bo4Y U3 NOYBbl U TPAHCNOPTUPYIOT
ee B KOIMeKTopbl, OTKyJa OHa CaMOTEKOM WM MeXaHU4eCcKn nopaeTcs
Ana opouweHus. [na noano4YBeHHOro OpoLleHna Boda nojaeTcd B BOAOO-
NPUEMHbIE CTOAKN WU COOPYXEHUHA, PEerynupylolime ypoBHU FPYHTOBbLIX
BO, 3aTeM Mo pacrnpegenurensam B no4dBy K KyrnbTypam. [1pu nognoyseH-
HOM OpPOLUEHUM YPOBEHb NPYHTOBLIX BO NOAAEepXKMBaeTCa Ha Heobxoau-
Mon rnybuHe OT MOBEPXHOCTU MOMA C MOMOLLBID COOPYXEHUS, perynu-
pytoLiero yposeHb. OBbIYHO NCMOMb3YITCA COOPYKEHUS CO CKOMb3ALLMMMU
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NNOCKAMU 3aTBOPaAMW, CbEMHbIMM CTEHKaAMK BOAOCNMBA UMW MNiaBy4yMMu
perynmpyoLwmnMm KnanaHHbIMU 3aTBOpPaMu.

Mogenb ucnonb3oBanacb Ang UMUTaUUN MOHMKEHUIA YPOBHS TPYH-
TOBbIX BOJ C Y4ETOM pacxofda CUCTEMbI Ha TPEX CTaausiX — pacxod Boabl B
no4yBe, pacxoq BOAbl Ha PEryrnmpyoliemM COOPYXXEHUM MU pacxon BoAbl B
KONIeKTope, N3 KOTOPOro ApeHakHas BoAa TPaHCMNOPTUPYETCH K ApEeHax-
HOMY BOLOBbINYycKy. [lpeanoxeHHas Mogenb MOo3BofANna MMUTUMPOBATb
Bpemsi, Heobxoanumoe Ans NOHWXEHNS YPOBHS FPYHTOBLIX BOA, A0 MOMoXe-
HWA nepepn BbiNageHNneM 0cagkoB, Nnocne nogbemMa YpoBHSA U A0 CPeaHEro
YPOBHS FPYHTOBbLIX BOL, C UCMNOJSIb30BaHMEM 1 6e3 MCNOoSb30BaHUA perynm-
PYIOLLMX 3aCIOHOK.

Mo>HO caenaTb BbIBOA Ha OCHOBE PasfU4YHbIX YCNOBUA MMUTALMN,
4YTO AN CUCTEM, COYeTalLWMX MOAMNOYBEHHOE OPOLIEHME U 3AKPbITbIN
OPeHaX, OCTaBUB PErynmpylolmMe 3acrioHKM B 3aKPbITOM MOSIOXEHUN MO-
cne poxasi, byaeT yBenMumMBaTbCS BPEMSI MOHMKEHUSI YPOBHS TPYHTOBbLIX
BO4, @ B OTKPbITOM — cokpawatbca. [lpy 3TOM KOMNeKTopHble TPyObl
AOSTKHbI ObITb CcOpasMepHbl ApeHaXXHOMY Moaynto, obecnevmBatoLemMy
MakcumaribHOe MOCTYMfeHne NoAnoOYBEHHOW BOAbI B OPOCUTENM MpU OT-
KPbITbIX PErynupyoLwmnx 3acrnoHax.

Mogenb nokasbiBaeT HEOBXOAUMOCTb MOAHATUSA Perynupyownx 3a-
CNOHOK Mocse BbiNageHns ocagkoB Afis nNpefoTBpaweHus yuepba Kynb-
Typam.

B pabote [35] npoeedeHo uccnedoeaHue no meopemu4yecKomMy
obocHOBaHUKO 8Jla20-coJsierepeHoca Ha opowaeMoOM y4dacmke npu
Hanu4uu opeHaxa. Ha OoCHOBaHMM nCCneaoBaHUN MO MOBbILLEHUIO 3d-
EKTMBHOCTM MCMONb30BaHMUS OPOCUTENIbHOM BOAbl HAa PUCOBLIX YeKax
depmepcknx xo3ancte Pecnybnvkn YsbekuctaH paspaboTtaHa mopernb
B3aMMOCBA3N OMHAMMUKMA MUHEpanu3aumm BOAbl CO CIIOEM 3aTOMNeHus,
BOAOMNOAaYen N ApeHaKHbIM CTOKOM.

Llenbto paboTbl aBnsieTca paspabotka Bogocbeperamouero pexmma
OpOLLEeHUsI puca Ha (POHe yrHeTeHUss UX COPHOM PacTUTENbHOCTHLIO U paB-
HOMEpPHOro pacnpeneneHns BoAbl No NOBEPXHOCTM YekoB. [nsa Pecnybnu-
Kn Y3bekucrtaH npegycMmaTpmBaeTcsl COXpaHeHne NoCEBOB pyca Ha YPOBHE
137...140 TbIC. Ta U AoBedeHue BanoBoro cbopa He mMeHee, yem 627,5
TbIC. TOHH NPU CpeaHen ypoxxanHocTtu 45 T1/ra.

[MpoBeAeHHbIE TeopeTMyYecKkne uccnegoBaHUsa Mokasanu, 4To
pUNbTPaLMOHHBIN 1 CONEBOW MOTOKN B NpoLiecce rnosiMBoB 3aTOrNSIeHNneEM u
Npyv HanMuuu gpeHaxa oyayT, CTPOro roBopsi, ABYMEPHbIMU B BEpTUKanb-
HOW MMOCKOCTU, XOTH aTa ABYMEPHOCTb B HEKOTOPLIX CryyasX BbipaXeHa
cnabo. PacyeT OBWMXEHUs BOLbl M COMEN B MOYBOrPYHTE C Y4E€TOM [BY-
MEPHOCTU NMOTOKOB CBSA3aH C BONbLUMMU MaTeMaTUYECKUMUN TPYAHOCTSMM.
PacyeT coneBoro pexuma B 30He alspauuyM MOXHO BbINOSHUTb, NMPUHSB
cnegywowue gonyuieHus. NpocaymBaHne BoAbl B 30HE aspaunm n OBuxe-
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HME B 3TOW 30HE CONlen MOXHO C JOCTaTOMHOW TOYHOCTLIK CYMTATb NPOUC-
XO4AWMMM NO BEPTUKANMN.

Mpyn noactTunaHMm NOKPOBHOrO nracta HeBOMNbLLUOW MOLHOCTU C TS-
XernbiMU FPyYHTaMn BOAOYMNOPHLIM FOPU3OHTOM OpOLLUaeMoe 3emrenenve
TpebyeT ApeHMPOBaHUS 3eMENb YacTbiM ApeHaxoMm. B aTom crnydae uene-
coobpaseH 3aKpbITbI FOPU3OHTAlNbHbLIM ApPeHaX C HebonblUM Mex-
APEHaXXHbIM paccTosiHMeM. Takue ycnosusi HabnogarTcss BO MHOMMX 06-
nactax ueHTtpasnbHo-as3uaTtckmx pecnybnuk. lNpu rycton ceTke 3akpbITbIX
rOpU3oHTarnbHbIX OPEH Ha MaccCuBe JIMHUIKO PacroSioOKEHUS OPEH MOXXHO
3aMEHUTb NUHWEN 3aaHHOro Harnopa, COOTBETCTBYIOLLLErO Hanopy B Ape-
Hax. Ha ocHoBaHuM, nonyyeHHbiXx B paboTe aHanuTUYecKux 3aBMCUMO-
CTeN, MOXHO Ha OBM paspaboTtaTb YMCEHHYO peanusauuto Lernen 3aja-
um.

Mamemamuyeckasi MoOesib 011 OUEHKU pexuma opoweHus [20]
pa3paboTtaHa B YHuBepcutete ®opt KamumHc witata Konopago (CLUA).

MatemaTtmnyeckyro Moaernb, paspaboTaHHylo Ans pacyeTa napamet-
POB OPEHAaXHbIX CUCTEM, UCMOMb30BanM AnNs OUEHKU peXxunmMma OpOLUEHUs B
apuaHom pervoHe. [lpeanonaranu, 4TO ApeHaxHaa cuctemMa yxe Mo-
cTpoeHa. C noMoLLbio Modenn paccuynTbiBan Ha nepcoHasibHOM KOMMbHO-
Tepe IBM BnusiHMe pasnnyHbIX peXxXMMOB OPOLUEHUS HA BOOHbIM PEXUM B
KOPHEBOW 30HE MOoYBbl, BOAHOrO Aeduumnra (3a c4eT OTMEHbI O4HOro Mo-
nnBa B pasHble hasbl pa3BUTUSA) Ha YpoXKaK, a TakkKe oLeHUBanucb onTu-
ManbHble HOPMbl NOMMBa A8 OCyLlaemMoro yyacTtka. B pacdeTtax ucnorsb-
3oBanu nporpammy, paspabortaHHyto JapHdopaom B 1982 r. anga Boibopa
9KOHOMWYECKM OMTUMAanbHOW CXEMbl ApeHa)a, onpeneneHnsa AUHaMUKK
YI'B ona gaHHbIX CXeM OpOLUEHUA U ApeHaXa, pacyeTa BOOHOIo pexuma
B KOPHEBOW 30HE (B apuAHbIX OpollaembiX permoHax). [peHax B JaHHOM
cnyyae CnyxuT Ans perysimpoBaHusi ypoBHSI 3aCOSIEHHbIX PYHTOBbIX BO/ B
nepuon Beretaumn. Npegnonarann OpoLUeHWEe KyKypy3bl BOLOW C 3riekK-
TponpoBoaHocTbo 0,32 MMO/CM, 3NeKTPONpPOBOAHOCTb FPYHTOBbLIX BOA —
15 mmo/cm. Mo gaHHbIM pacyeToB, MakCUMarbHbIN ypoxan obecneymBa-
eTca B BapuaHTe ¢ Hambonbllen opocutenbHon Hopmoun (109 cMm) ¢ non-
HOW MPOMbIBKOM KOPHEBOW 30HblI B Hayarlie ce3oHa. Ypoxau 3Ha4nTenbHO
cHWXaeTcs (Ha 22%) npu oTMEHe NonmBa B KPUTUYECKYHO (pbasy pa3BuUTUS
N HE3HAYNTENbHO U3MEHSIETCS NPU OTMEHE NOSIMBOB B MNEPBYIO N YeTBep-
Tyto dpasbl (Ha 4 n 2%). Pac4eTbl nokasanu, YTo KOMMbIOTEPHbLIE MOAEenNn
ANS NPOEKTUPOBAHNA peHaXa MOXHO UCMonb3oBaTh ANS pacdyeTa onTu-
ManbHbIX PEXMMOB OPOLLUEHUA, OonpeaeneHns BNusHUSa ownboK namepe-
HUS NOSEBbIX NePEMEHHbIX (YaenbHoro ypoxas). OgHUM M3 NpenmyLLecTs
npeanaraemMoro mertofa SBNSAETCA BO3MOXHOCTb ornpefeneHnss BAvsiHUA
BXOAHbIX JaHHbIX HA OKOHYaTerbHble pe3ynbTaThbl.
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lpumeHeHue mMmamemamu4eckux Mmodesel Oyl peaysiupoeaHus
ypO8Hs1 800bI 8 KaHaslax cucmem G8ycmopoHHe20 delicmeausi ¢ nNood-
Mo4Y8eHHbIM yesnakHeHuUeM [26] Ha OCyLUMUTESTbHO-YBNaXXHUTEMNbHbIX CUC-
TemMax NnpmMBesrio K yBEeSIMYEHUIO BrarosanacoB B MNOYBEHHOM npodure B
wtatax Buprunuma, Mapuneng, enasap n Hoto-hxepcn CLUA.

B aTnx wratax umeetcs okono 1,5 MnH. ra ApeHupyemMblX ferkocyr-
NIMHUCTBIX NOYB C HU3KOW BOAOYAEPXKMBAIOLLLEN CNOCOBHOCTHLIO N Nepuoan-
YeCKNM nepeysriaXHeHneM. VICKyCCTBEHHbIN ApeHaX 30eCb CrnocoOCTBY-
eT NpPeaoTBpPaLLEHUNIO NMEpPeYBraXHEHUST pacTeEHMA BO BRnaxHble nepuoabl
BeretTaumn M cosgaHuilo yCroBun Ansi BeceHHnx nosesbix pabot. [pu no-
HUMXXEHUN YPOBHA BOAbl B KOSINIEKTOPHbIX KaHanax C MNOMOLLbH perynu-
PYIOLLUUX COOPY>XXEHUA BECHOWM U OCEHLIO W MOBbLILLIEHUN €ro FIeTOM MNOBbI-
LaeTca YpoXXaHOCTb HeopollaeMon Kykypy3bl Ha 20%. B 3acywnuBble
nepuoapbl 3a cyeT punbTpauum BoAbl U3 KaHanoB rnpu rnoBbILLEHUN YPOBHSA
BOAbl B HUX obecneumBaeTcd noanoyBeHHoe ysraxHeHue. OnucaHa 3-
pasMmepHasi Moenb OpraHn3aunn opoLleHnss Ha HebonbLlunx Bogocbopax
ANS aHann3a BIUSIHUS PErynuUpYoLLMX COOPYXEHUN Ha OPEHaXHbIX KaHa-
nax Ha 9KOHOMUIO BrN3KO 3aneraroLmx rpyHTOBbIX BOL U UX OOCTYMHOCTb
Anga pacteHun. BxogHble gaHHble Mogenu: Tonorpadusa yvyacTtka, noYBeH-
Hble XapaKTepuUCTUKKU, BKNOYasi KO3pPUUMEHT unbTpauum B yCrnoBUsiX
HaCbILLEHWs!, OCyLLaeMYI MOPO3HOCTb MO NPOoMuUno, NHPUNLTPaLMIO, Xa-
pakTEPUCTUKM BriarorepeHoca, BUL N XapakTepUCTUKN BO3desbiBaeMou
KynbTypbl, MOroAHbIE YCNOBUS (exXecyToyHad noTeHuuanbHas 3Ba-
KOTpaHCnupauuss M no4acoBOe pacrnpeneneHne ocaakoB). BbixoaHble
AaHHbIE BKIOYAKT: €XXEeCYTOUYHYI0 AMHAMUKY FPYHTOBbIX BOA, HaMomHEeHue
KaHana u ero execyTo4yHbli pacxo, o6bem NoBEPXHOCTHOroO CToKa, Bna-
rosanacbl B KOpHeObUTaeMoM crioe, eXecCcyTouHbin aedounuut Bnarn ans
pacTeHUn, OTHOCUTESbHbIW yYpoxan. icnonb3oBaHMe mMoaenu nokasaHo Ha
npumepe Bogocbopa «MUTYEN KPUK» C PeryrimpoBaHMEM YPOBHSA BOAbl B
KaHane C NOMOLLbIO MeperopaxunsatoLlero coopyxeHusi. PerynnposaHue
YPOBHS1 BOAbI B KaHane yBenuuMno Bnarosanacbl B NOYBEHHOM npodumne
Ha 84...85 MM K ypoxan KyKypy3bl, o6ecnevmno OCTaTOYHbIN 06beM BO-
Obl ONS OpOLUEHUA B TeyeHne 17 gHen 3acywnmBoro nepmoaa.

Mamemamuyeckasi MoOesnib NpoekmMupo8aHusi 3aKpbimoz2o ope-
Ha)ka Ha opouwaembix 3emsisix [21] bbina paspaboTaHa B YHMUBepcUteTe
Jloranbl wtarta KOT1a, CLUA.

PaspaboTtaHHas matemaTtuyeckas moaenb «Cumnnekc» npeaHasHa-
YyeHa ANs ONTUMM3ALMU NPOEKTUPOBAHUS 3aKPbLITOrO ApeHa)Xa Ha Oopo-
waembix no 6oposgam 3emnax. C NOMOLLBbID MOAENN pPacCUYUTLIBAOT HOP-
Mbl OCYLUEHUSI AN pasfuyHbiX YCNOBUW OpraHusauum OpoLUeHusi, B TOM
4yucne ANvHbI NONS N reOMEeTPUYECKMX XapakTepucTuk 6oposa, ontTumManbs-
HYIO BENUYMHY MeXApPeHun, obecnevmBalolLMX MaKCUMU3ALMIO YUCTOro
aoxoda Ond faHHbIX ycnoBun opoweHus. Mogenb BKfovaeT Mogernb
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«[peHMmoa» Ansa pacyeTa napameTpoB 3aKpbITOro ApeHa)a W NpPorHo3u-
pOBaHUA ypoxasi U MoAerb KUHEMATUKM BONHbI «KalHy» Ansa ruapasnuye-
CKOro pacyeTa 3MeMeHTOB TEXHUKKN nonuea no 6oposnam. McnbitaHue mo-
aenu «CumMnnekc» nokasarno, YTo BennymHa YMCToro 4oxona NnosbilLaeTcs
C YBENUYEHNeM pacxoga Bogornogaym B 6oposay u anuHbl 6oposa, a on-
TUManbHas BEMNUYMHA MEXOPEHUA YMEHbLLIAETCs C YBENUYEHUEeM OSUHbI
Gopo3a 1 Bo3pacTeT C MNoBbILLEHNEM pacxoda Boaononaym B 6oposay.

8.2 OTpbITbIV ApeHax

BnusiHue noeepxHOCMHO20 OpOWeHUs1 u GpeHaxxa Ha coJiee- U
eJla2onepeHoc 8 pacmpecKusarowuxcsi 2/1UHUCmMbIX no4ysax [5] 6bino
uccrnegoBaHo B CUCTEME OTKpPbITOro apeHaxa wraTta KanndgopHus
(CLWA).

B nonesbix yCrioBUAX Ha pacTpeCcKUBaKLLMXCS TMIMHUCTLIX NoYBax B
Nmnepnan Bannn vccnenosanu Bnaro- U conernepeHoc B Nnoyse K cucte-
M€ OTKPbLITOro ApeHaxa npu noBepxHOCTHOM opoLueHnn. CpeaHasa anekx-
TPONPOBOAHOCTb HACBIWEHHON MOYBEHHOW BbITSKKM 7,29 aoCm/m. lNMonue
OCYLLECTBNANM HanyckoMm no obBanoBaHHbLIM MOSI0OCaM C PacCTOSAHUEM
Mexay HUMmn 18,3 M, paccTosiHne Mexay OpeHaxHbIMU kaHanamu 13,5 m.
3aconeHHOCTb MoYBbl U3Mepsann ¢ nomoulbio 63 agatyuukoB. Mccnegosa-
HUAMMW YCTaAHOBIEHO, YTO 06bem TpewwuH coctasun 1600 M°/ra, Makcu-
MaribHasi BNaXXHOCTb Ha rnybuHe okono 0,7 M cpasy nocrne nosivea 3aBu-
CUT OT APGEKTUBHON NYyOMHBI TpeLmH. 3acONeHHOCTb MOYBbI, NPEBbI-
LwamLuas MUHepanu3auuio OpeHaxXHoro CToka, yKkasbiBaeT Ha MUHUMaTrb-
HOEe BbIMbIBaHWe coneu no npodusio noysbl. PacTpecknBarLwmecs noysbl
OKa3blBalOT 3HAYUTENbHOE BIIMSIHME Ha MPOM3BOAUTESTIbHOCTb OPOCUTENb-
HOW W pPeHaXHON cucteM. lNouBeHHble TpewmHbl yryylwarT NHPUNbLTPa-
LU0 1 NPOCTPAHCTBEHHYIO PAaBHOMEPHOCTb MOBEPXHOCTHOro nonuea. Oa-
HaKo B 3aBUCMMOCTU OT cpefHen rnybuHbl TpewmH opocuTenbHaa Boaa
MOXET HEpPaBHOMEPHO YBIIAXHATb KOpHeobuTaembld Crion noudBbl. Takas
Xe TeHOeHUMs1 oTMedeHa npu paboTte apeHaxHon cuctemol. Koadpdpuum-
eHT (bunbTpaumm Takmx NOYB Takke 3aBUCUT OT rMybuHbLI U pacnpenene-
HUA TpelmH. PaspaboTka 3aBUCMMOCTEN MeXAy KOIPPUUNEHTOM PUNbT-
paumMm 1 BNaXXHOCTbIO MOYBbI, MexXay OO6beMOM TPELUMH U BIIAXHOCTbIO
NOYBbI YNYYLUUT Ka4eCTBO MPOEKTUPOBAHUSA OCYLUMUTESIbHbLIX U OPOCUTESTb-
HbIX CUCTEM Ha HabyxaloLLnx noysax.

8.3 3akpbITbin ApeHax
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UccnedosaHue pabombi cucmembl d8ycmopoHHe20 delicmeus
[13] npn ncnonb3oBaHUM roPPUPOBaHHBLIX APEHaXHbIX Tpybok 6b110 nNpo-
BeZleHO B YHMBepcuteTe wtata CesepHasa KaponuHa CLLA.

Cuctema OBYCTOPOHHEro fgenctsusa Gbina ycTaHoBMeHa Ha ydacTke
nnowaaeto 7,5 ra Ha NerkocyrnMHUCTLIX noysax. B cucteme mncnonb3osa-
Hbl 32 roopupoBaHHble OpeHaxHble Tpybkn guametpom 100 MM, OnMHON
122 M, ynoxeHHble Ha rnybuHe 90...120 cm yepe3 15,2 m ¢ yknoHom 0
0,2%, obepHyTble unbTpylOWMM MaTtepuanom um 6e3 Hero. N3mepsanu
pacxo APEeHaXHOro CTtoka M rnyobuHy rpyHTOBbIX BOA, B CepeauHe Mex-
ApeHb4. nMybuHa 3aneraHusa Bogoynopa nameHsnacs ot 6,1 go 9,8 m, ko-
apdpuumeHT puneTpaumm B cpegHem coctasmn 10,8 Mm/cyT. YcTaHOBMEHO,
4yTO ObBepTbiBaHUE OpeHaXHbIX TPYOOK PUbTPyHOLMM MaTtepuanom yee-
nnMuMBano pacxod Bobl Npy paboTe CUCTEMbl B peXMme NoAnOYBEHHOIo
opoLleHus (No AaHHbIM CKopocTh nogHAaTUsS YIB B cepeauHe MexapeHbs),
0coB6eHHO B NepBLIN rof akcnnyatauun cuctemsl. [pu pabote cuctemol B
peXnMMe OCYLLUEHUSI CKOPOCTb NOHWKeHUst YI'B Bbina Takke Bbllle Ha yya-
CTKax ¢ gpeHamu, obepHyTbiMK punbTpyowmnmMm Mmatepmnanom. ConpoTme-
neHwe Ha Bxode B [peHy OblIo 3Ha4YuTenbHO MEHbLUE Ha yyacTkax, rae
ApeHbl ¢ unbTpyloWMM MaTepuanoB Obinv yrnoxeHol ¢ yknoHoMm 0,2%.
Mpon3BoanTENBHOCTL APeHaXxa, BblpaXeHHasi Yepes 3T0 CONpoTUBIIEHME,
n3MeHsinacb BO BpeMeHN B TedeHne 4 net. Micnonb3oBaHue A5ns noanoy-
BEHHOro YBMa)XXHEHUs BOObl HM3KOrO KayecTtBa CrnocobCTBOBasno 3acope-
HUIO TPYOOK 1 bmnbTpyloLLero maTepumana B3BeLEeHHbIMU YacTuLamm, co-
aepxawmmuca B BoAe, YTO yBenuvyMBano COMpOTUBNEHUE Ha BXOAE B
ApeHbI.

CpaeHumesnbHasi oueHKa pacyemHbIX U hbakmu4yecKux napa-
mMempoe pabomsbi 3akpbimozo dpeHaxa [30] bbina npoeaeHa B KaHa-
ne.

CKOpOCTb MOHWXEHUST YPOBHA FPYHTOBbLIX BO4 B MeXAPEHbE, pac-
CYNTAHHYIO MO 6 WM3BECTHbIM YpPaBHEHUSM, CpaBHUIIN C (PaKTUYECKUMMU
AaHHbIMU U3MEPEHUN Ha y4acTKe 3aKpbITOro ApeHaxa, yrnoXeHHOro Ha
OpoLLaeMbIX TSKENOCYrNIMHUCTBLIX NnoyBax Ha tore npoB. Anbbepta. Wc-
nosfib3yemMble ypaBHeHUs (ycoBepLUeHCTBOBaHHOe [noBepa, [noBepa ons
yCnoBus yKnagku ipeH Ha sogoynope, Wundrapaa, boyapa-Lundrapaa,
Xammaga gnst ogHOCIIOMHOMO MU MHOMOCHOMHOMO npodounen) oTpaxaroT 3a-
BUCUMOCTb MeXxay (pu3nyecknmm CBOMCTBaMU TMOYBbI, BENMUYMHON MEX-
OPEHU N CKOPOCTbLIO MOHMXKeHna YI'B B cepeanHe mexapeHbs. Ha onbiT-
HOM y4acTke roppupoBaHHble nriacTMaccoBble gpeHbl ¢ 3OM guameTpom
100 MM ynoxeHbl Ha rmybuHy 0,76, 1,22, 1,68 M Cc paccTosHMEM Mexay
HUMW COOTBETCTBEHHO 5,5, 7,5, 9,0 m. MybuHa 3aneraHna Bogoynopa —
2,8 M. B npouecce onbiToB nposenu 3 nonuea goxaesaHwem. [Nonmssbl
npekpawanu, korga YI'B nogHumancsa K noBepxXHOCTM NOYBbI, U UBMEPANN
Bpems CHuxeHust YI'B n obbem gpeHaxHoro ctoka. MiccnegoBaHus noka-
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3anu, 4To HaubOmMbLUYIO CXOOMMOCTb (PaKTUHECKUX U pacYHeTHbIX AaHHbIX
obecneunBano ypasHeHne boyapa-lUundrapaa (npu C=1). lNo TO4YHOCTM
pacyeTHbIX AaHHbIX WCMONb3yeMble ypaBHEHUs pacnonaranncb B cre-
aywouwlen yobiBawowen nocnepoBatenbHocTu: boyapa-lUundrapoa, C=1
(cpeoHee OTKMOHeHME B pacuveTte mexapeHun — 4...9%), Wundrapaa
(6...16%), ycosepweHcTBOBaHHOoe [nosepa (10...16%), bBboyapa-
Wwundrapga, C=0,8 (11...19%), noBepa ana gpeH, YNOXeHHbIX Ha BOAO-
ynope (23...40%), Xammaga ona opgHocnonHoro npoduns (40...59%),
Xammaga ans mHorocrionHoro npodpuna (35...110%).

BnusiHue pezaynupoeaHusi 600HO20 pexXuma rnymem OpeHaXa u
OPOWEHUSsT Ha y4Yacmkax JIIoUepHbl ¢ MshHKesbIMU 2/TUHUCMbIMU M100-
cmunarowumu nopodamu [6] GbINO nccnegoBaHO B HECKOMbKUX LUTATax
CLLA.

Y4yacTKu C TSKENow TIMUHMCTOM NOAMOYBOW 3aHMMAlT B LITATax
Mwuccypn n UnnnHonc 1,7 mnH. ra, B Oknaxome n Kansace — 3,3 MIiH. ra.
MuHucTas nognoysa umeeT cnabyo BOOOMPOHULAEMOCTL, BECHOW OO0
yOoepXXuBaeT Bnary u orpaHndnBaeT BO3MOXHOCTb MPOBELEHUSA CENbCKO-
X03ANCTBEHHbIX paboT, NEeTOM OHa BbICbIXaeT U 3a4epXnBaeT NPoHMKaHue
Brnybb KOPHEBOW CUCTEMbI pacTeHuin. B ocygapCcTBEeHHOM yHMUBepcUTeTe
wt. Orano mnsyyanu BNuUsIHAE pPerynupoBaHnsa BOOHONO peXxuma Ha Takux
noYsax C NOMOLLbIO NPOKNAAKM APEH U N KanenbHOro opolweHuns. Bapnan-
Tol: 1 — nNpoknagka gpeH Ha rnybuHe 61 cm, 2 — ppeHax + noasemHoe
opouleHune, 3 — Ha3eMHOE opolUeHne, AgoxaesaHue, 4 — KOHTposb. [pe-
Hbl NPOKagbiBann No KOHTypam Yepes 15 M, yyeTbl BIIaXHOCTU nposeje-
Hbl HA TpaHcekax nepneHAuKyrnsipHO NPONOXeHHbIM ApeHaMm. YcTaHoBre-
HO, YTO MOAMOYBEHHbIN ApPeHaX no3sonseT yganate 1/3...1/2 n3bbiTou-
HOWM Bfarn ocagkoB B TedeHue Tpex net. Haa3emHbin NMBHEBLIA CTOK OC-
nabnanca mns-3a nNpocadvnBaHus BOAbl Ha4 ApeHaxHbiMu Tpybamu. oa-
3eMHO€e OpOLLEHNEe yBeNnnyYnBarno ypoXXanHOCTb JIOLEPHbI B Nepuos NIrb-
aBrycTt B 3 pasa B CpaBHEHUM C KOHTporiem 6e3 opowieHus. Npu Hagsewm-
HOM OpOLUEHUN YpOoXanHOCTb Obina Ha 10...27% HWXe No CpaBHEHUU C
nognoYBeHHbIM opolleHnem. OcHoBHasi npubaBka ypoxasa no BapuaHtam
NOA3EMHOI0 OPOLLEHMS MOSyYeHa 3a CYeT yBEeSNIMYeHUs maccbl noberos.
Mpyn nog3emMHOM OpOoLLEHUU Bnara npoHMKarna Ha paccTosHUM OO0 2 M OT
NPOSOXEHHbIX APEH, NO3TOMY PEKOMEHOOBaHO ApeHbl NMpoKnaabiBaTh Ha
paccTosHUn 00 4 M.

BnusiHue pezynupoeaHusi ypoOeHsi 2pyHMoebix 600 npu Mnoo-
MoOY8EeHHOM OPOWEeHUU Ha ypoxal KyKypy3bl U COU PACCMOTPEHO B
paborte [7].
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bBbinn npoBefeHbl nonesble UCCRefoBaHUS MO OUeHKe BINAHUSA 3
YPOBHEN rPYHTOBbLIX BOL Ha ypoXaun KyKypy3bl U COM B BOCTOYHbIX panioHax
KaHagbl. [Ins vccnegoBaHuM UCMNOSb30BaH 3eMerbHbIA Y4acTOK nuioLla-
abto 3,5 ra co cpegHum ykroHom 0,06, ¢ nbineBaTbiMK CYyriMHKaMU Ha Mo-
BEPXHOCTW MOYBbI U MMUHOM Ha rnybuHe 6onee 1 M. Kykypysa n cos Bbice-
Banucb Yepeayowmmmca nonocamm. ObpaboTka NouBbl BKOYana Hapes-
Ky 60p0o3a 1 KynbTMBauuio 4515 nogaBneHnsa COPHAKOB. YaobpeHus n cop-
HAKM NPUMEHEeHbl B CTaHg4apTHOM ao3nposke. [ipeHax coctoan us 15 noa-
3eMHbIX gpeH co cpenHen rnybuHon yknagkm 1 m n yknonom 0,10%. Pac-
cTosiHMe mexay apeHamu coctaesnseTt 18,3 m. Kaxxgasa apena anvHon 115
M LUSa No LEHTPY OMNbITHOM AenaHku wupunHon 18 m m nnowagbto 0,21 ra.
Mexay pensiHkamu ocTaBrieHbl 6ydepHble 30Hbl. BapuaHTbl ypoBHeN
rpyHToBbIX Bog: 0,5, 0,75 n 1,0 m (koHTpornb). [NoaseMHoe opolleHne Ha-
YMHAsNOChb Ha paHHUX CTaauaX BereTauum 1 NpoLomKanocb 4O CO3peBaHUS
ypoxas. O3epHas Bofa nopasanacb Hacocamu B ApeHbl C Y4eTOM Beru-
YMHbI NoJdayn B Kaxayk ApeHy. YpoBeHb IPYHTOBLIX BOA Onpenesnisincs
LLYNOM C JaTYMKOM BII@XKHOCTU, OMyCKaeMbiM B CMOTPOBbIE KOSTOALbI Y-
6uHon 1,6 M. M3amepsinacb BRaXXHOCTb MOYBbLI, PErMCTPUPOBANNCL Bbina-
Jalowme ocagku, Temnepatypa Bo3gyxa M nouysbl. OueHuBanacb 9Ba-
KOTpaHCnupauus u cyMmapHble (puamonormyeckne temneparypbl Ons Ky-
Kypy3bl. PesynbraTbl BCEX M3MEpPEeHun ctatuctmyecku obpabartbiBanvcb
Nno cTaHgapTHon meToauke. B uenom npu 6oree BbICOKOM YpPOBHE CTOS-
HUA rPYHTOBBLIX BOL ypoXaw KyKypy3bl U cou 6binun Bbiwe. B 1995 r. ypo-
Xan KyKypy3sbl Obin Bbilwe, YemM Ha KoHTpore Ha 13,8 n 2,8% npu ypoBHSAX
0,5 n 0,75 m cooTtBeTcTBEHHO. [ns com pocT ypoxasa coctasun 8,5 u
12,9% cooTtBeTcTBEHHO. B 1996 r. ypoxan KyKypy3bl NOBbICUIICS Ha 6,6 U
6,9%, con — Ha 37,3 n 32,2%. Bec 3epeH n 60608 Takke ysenuuuscy. B
cnyyae Gonee Cyxmx Ce30HOB pasHula ypoxaeB morna oblTb 6onblue. C
TOYKU 3PEHUA SKOHOMMYECKOM 3(PPEeKTUBHOCTM MOXHO pPeKoMeHOOoBaTb
YPOBEHb rpyHTOBbIX BoA 0,75 M.

AHanu3 OCHOBHbLIX MPENMYLLLECTB U Npobriem aKcrnsyataumm CUCTEM
NoAMNOYBEHHOIO OPOLUEHUS W UCMOSNIb30BaHWEM CBA3AHHbLIX  ApPEeHaXoMm
CENbCKOXO3ANCTBEHHBIX Mosfen n 3abonovYeHHbIX y4acTKoB Obin npoBeaeH
B cTatbe «PeaynupoesaHue ypoeHell 2pyHMoe8bix 600 Ha CUJIbHO ye-
JIAKHEeHHbIX 3eMJIsIX C UCMoJib308aHUeM cucmembl Modrno4YeeHHO20
opoweHusi u eodoxpaHunuwa (WRSIS) [29] (CLLA).

Cuctema nognoYBeHHOro OPOLLEHNSA C BOLOXPAHUIULLIEM HA CUITbHO
YBNaXKHEHHbIX 3eMnsax obecneunBaeT nepexsart, OUYUCTKY, XpPaHEHUE U MOo-
BTOPHOE WCMOSb30BaHME MOBEPXHOCTHONO CTOKA W MOLMOYBEHHbLIX Ape-
Ha)KHbIX BOJ, C MaxoTHbIX 3emernb, obecneyvBasi xopoLwune ycrnosus Ans
CENIbCKOXO3ANCTBEHHOIO NPon3BOACTBa. Tpu ydacTka, Ha KOTOPbIX npume-
HaeTca cuctema WRSIS, pacnonoxeHbl Ha ceBepo-3anage wTtaTta Orano.
KOMMNOHEHTbI CUCTEMbI BKIMIOYAKT CETb 3aKpbITOro ApeHaxa 1 Bogoxpa-
Hunuwe. [peHaxHble TpyObl MOryT ucnosnb3oBaTbcs nMbo ona nogaudu
BOAbI (MoanoYBeHHOe opolleHue), nMbo Anga yaaneHus ee (NoLnOYBEHHbLIN
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ApeHaXx) M3 KOPHEBOW 30HbI, MOBbIWAA, TakMm 06pasoM, YpOXKamHOCTb
KynbTyp, 0COBEHHO B 3acylunmBble rodbl. Bogbl NOBEPXHOCTHOrO CTOKa U
NOAMNOYBEHHOIO APEHaXa OYULLAKTCA B XO4e €CTECTBEHHbIX MPOLECCOB,
3aTeM HanpaBnaAlTCA B BOAOXPAHUMULLE U XPAHATCA B HEM AN UCMNOSb-
30BaHNSA B NOAMNOYBEHHOM OPOLLIEHUN.

[na perynupoBaHna ypoOBHEN MPYHTOBLIX BOA HAa CUSTbHO YBRNaXHEH-
HbIX 3eMNAX UCNOMb3YITCA MTMAPaBNNYECKUE PErynmpylome CoopyXeHus
BOJOCMMBHOrO Tuna, paboTalwwue B 3aMKHYTOM pexume u npegoTspa-
Lwarowme cbpochkl Boabl 3a npeaenbl CUCTEMBI.

Cuctema WRSIS yHuKanbHa TeM, YTO OHa CHayana oyuvuiaeT, a 3a-
TeM NOBTOPHO UCMONMb3yeT APEHaXHble BOAbl ANA OpoLeHns KynbTyp. U3
ApeHaxHbix Boa cuctembl WRSIS yaansaetca 28% HuTpaTtoB 1 Tonbko 2%
obero gocdopa. ObblYHbIE CUCTEMbI 3aKPbLITOrO ApeHaxa, Kak NnpaBumo
MOBbLILLIAIOT KOMIMYECTBO HUTPATOB WM COKpaWalT OCTaTOYHbIA U obLWwmin
doocapop.

[ormkHbIM  06pa3oM  OCYLLECTBNSIEMOE peErynmpoBaHME YPOBHEWN
rPYHTOBbLIX BOJ Ha y4YacTKax CUCTEMbl NOANOYBEHHOIO OPOLLEHUSA C BOAO-
xpanvnuuem (WRSIS), ucnonb3oBaHne pyKoOBOOALUMX TMPUHLMIMIOB 3KC-
nnyaTaunmm CUCTEMbl U BHEAPEHME YCOBEPLUEHCTBOBAHMI MO3BONSAKOT MNO-
BbICUTb YPOXaMHOCTb KYKYPY3bl U COM COOTBETCTBEHHO Ha 34,5 n 38,1% B
3acylunuBble Ce30Hbl, Ha 14,4 n 9,7% B cpegHue no BogHOCTU u Bonee
BlaXXHble ce30Hbl M Ha 19,6 n 17,4% B obLem.

Bnusinue [upekmuebli EC 06 ocHogax 6000x03silicmeeHHOoU
dessmesibHOCMU Ha cesflbCKkoe xo3siticmeo HudepnaHdoe U 803MOX-
Hble 2udpoJsiozuYyecKue Mepbl M0 CMsSI24YEHUK e20 ompuuyamesibHbIX
nocrniedcmeull, 8 MOM 4ucrsie Ucrosib308aHue rnMPoOMmMueo3PO3UOHHbIX
KoJsiec u dpeHaxa uccrnedoeaHo 8 pabome [3].

OCHOBHbIMW 3arpsi3HUTENSIMN NMOBEPXHOCTHBLIX BOA MPUPOLHbIX BO-
noemoB B HupgepnaHgax aBnaiTca a3oT U pocdop CerlbCKOXO3ANCTBEH-
HOro npomucxoxageHusi. [IporHo3 nokasbiBaeT, YTO MPU COXPaHEHUU CyLlie-
CTBYIOLLMX CUCTEM CENbCKOXO3ANCTBEHHOIO MNPOU3BOACTBA YPOBHU CO-
AepXXaHUsa 3TUX 3N1IEMEHTOB B MOBEPXHOCTHbIX BoAax 6yayT HamMHOro npe-
BblllaTb HOpMaTuBHble YpoBHU B 2015 1. Ha 6ornbluen Yactn TepputTopumn
cTpaHbl. [lockonbKy cogepxaHue W OBMXKEHWE NUTaTesbHbIX BELeCcTB B
MOYBE TECHO CBA3AHO C TaKMMW rMOPOSIOrMyeckumMm npoLeccamm, Kak ro-
BEPXHOCTHbIN CTOK, BHYTPUMOYBEHHBIA CTOK, MOCTYNSIEHNEe BOAbl N3 MOSOo-
Cbl BOOJIb BOAHOIO pycrna, APEeHax C Lenbio YMEeHbLUEeHUs rnyouHbl 3ane-
raHnsa Tpyob4aTbIX ApeH, Heob6XoaMMO NpennpuHATL MEpPbI MO UX perynu-
POBaHUIO U KOHTPOSIO 3a HUMK. OQHOM U3 TaknMx Mep ABNsSieTcs co3gaHue
NPOTUBO3PO3NOHHBIX (BY(epHbIX) NOOC, KOTOpble 3adep>KMBAlOT asoT U
docdop. OgHako OHM BbICOKO3ATPATHbLI, NPU WKNpUHKE 4...5 M 3aHUMaoT
GonbLuylo Nnowaab CenbCKOXO3SIMCTBEHHBLIX YrOAUA U Mano3addeKTUBHbI
npun 6onbLuon rnybuHe NPOHULAEMbBIX MOYB U UCMONb30BaHUN Tpyb4aTbIX
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apeH. [pyron mepon crnyxmnT cosgaHve BOLOYAEPXKMBAOLWMX NOMoc Ha 1
M HMXEe NOBEePXHOCTU nouBbl. OHM 3anoNHAKTCS U3ObITOYHON BOAOW U CO-
AENCTBYIOT aeHuTpudmrkaunn. OTMmevaeTcs Takke LenecoobpasHoCTb Bbl-
pawmBaHnsa Kambllla B 6ydepHon nosioce, nornowarwero okono 50 kr
docdopa B rog Ha 1 ra. Kpome Toro, ang nMmobunuaaumm cKonmBLLETOCS
B noyse doocopa npeasiaraeTcad CHU3UTbL YPOBEHb IPYHTOBLIX BOL, 3a
cyeT TpybuaTbIX ApeH U ApeHaxa. Haunyywuin pesynbtat Obin Nony4veH
npu rnybuHe gpeHaxHoun ocHosbl 0,70 M. Mpu aTOM CpeaHMin NOBEPXHOCT-
HbIW CTOK cocTaBsusii 1 MM B rof.

8.4 BepTuUKanbHbIN ApeHaX

Bosgenctene BepTUKanNbHOIO ApeHaxa Ha TeXHOSoro nonmea pac-
CMOTpeHO B paboTe «Bodocbepezarouwiasi mexHosio2usi nosiusa XJsior-
YamHuKa e 3aeucumocmu om GpeHuUpo8aHHOCMU 3emMesib» [32].

OcHoBHble NpoBnemMbl NPUPOAOMNOSIL30BAHUSA U CESTbCKOXO3ANCTBEH-
HOrO MPOM3BOACTBA BKIHOYAKOT 9KOHOMUIO SHEPreTUYECKUX M BOOHbIX pe-
CypcoB B ycnosuax nx geduuyuta. OcobeHHOo akTyanbHbl OHWU AN YCITOBUN
CpegHen Asum n KOxHoro KasaxcTtaHa, rae MenuopaTtmMBHbIE MEPONPUATUIS
nocrnegHux OeCcATUNEeTU NPUBENN K PE3KOMY YXYALUEHUIO NOYBEHHbLIX YC-
NOBUN, CHWKEHUIO Ka4yeCcTBa OPOCUTENbHOW BOAbl N MNALEHUID YPOXKaMHO-
CTW XJionyaTHUKa. OTO CBA3AaHO C HECOBEPLUEHCTBOM KOHCTPYKLIMN OPOCU-
TenbHbIX U APEHAXHbIX CUCTEM, TEXHUKOWN U TEXHOMOIMEN NOBEPXHOCTHOIO
nonuea. B cBSA3M C pas3nnyHON CTENEHbI OPEHUPOBAHHOCTM OpOLUaeMbIX
y4yacTkoB crnegyet audpdepeHUnpoBaTb TEXHONOMIO NMOBEPXHOCTHOMO MNo-
nunea. bbin npoBedeH NOneBon ONbIT HA CPEAHECYTTIMHUCTBLIX CEPO3EMHO-
NyroBbIX nodBax Komnxosa «Axmart Acasu» [PkeTbicanckoro pamoHa YHYum-
keHTCckor obnactu Pecnybnukn KasaxctaH. beino BeibpaHo 2 yyacTka — B
30HE MHTEHCMBHOIO OENCTBUA BEPTUKAITbHOIO ApeHaxa Ha paccTostH W 0
210 M OT cKBaXuHbl (y4acTok 1) M BHE 3TOM 30Hbl Ha PaACCTOAHUU
600...800 M OT BepTUKanbHOW CKBaXMHbI (y4acTok 2). Ha kaxgom u3 y4a-
CTKOB M3y4varica nosiuB NOCTOSAHHOW M NepeMeHHON CTPYEN B Kaxayt 60-
po3ay, Yepe3 6opo3ay 1 ¢ pa3HoOM cTeneHb foxa boposabl. Kak nokasanu
nccnegoBaHNsa B YCIOBUSIX CTapoopoLllaemMon 30HbI [ofiogHon ctenn Ha
NoABEPXKEHHbBIX 3aCONEHNI0 CEPO3EMHO-NYroBbIX NoYBax Npu Monyrnapo-
MOPCHOM MOYBEHHO-MENNOPATUBHOM PEXMME U3MEHEHNE NHTEHCUBHOCTHU
APeHnpoBaHMs Ha ()OHe BepTUKaNbHOro ApeHaxa OKasblBaeT CyllecT-
BEHHOE BNMAHWE Ha BOAHO-PM3NYeCcKue CBOWCTBA, COSIEBOM PEXUM MOYB
n TexHonorno 6Gopo3aKOBOro nonmea xnonyaTHuka. BepTukanbHbIN gpe-
HaX Cco3aeT HepaBHOMEPHOCTb CKOPOCTM uUNbTpauumn no nroLagm
(200...250 mm/cyT. Ha paccTosHum 10...20 M oT ckBaxuHbl, 130...160
MM/cyT Ha paccTtoaHun 200...250 m n go 100...130 mm/cyT Ha paccToAHUN
400...500 m) n HeognMHakoBOe BNUTbIBaHME BOAbl MO AnvHe 6opoaabl. o-
3TOMY AN NOBbILWEHNS PaBHOMEPHOCTU YBNAXHEHUS MO ANUHE MOSTIMBHOM
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Bbopo3abl B 30He adhpeKkTUBHOrO Aenctema apeHaxa (oo 250 m) Heobxo-
ANMO OCYLLECTBNATbL OpueHTaumo 6oposa. Npu 9TOM rofoBHbLIE YYaCTKU
B6opo3a crnegyet pacnonaratb HA MakCUManbHO BO3MOXHOM yAaneHun ot
BepTuKanbHbIX CKBaXH. OpueHTauust 6opo3q B 30HE MHTEHCUBHOMO Aen-
CTBUA ApeHaxa (yvacTok 1) ynydwaeT BOAHO-MU3NYECKME CBOMUCTBA, NO-
BbllWasi cogepkaHne arpoHOMUYECKN LIEHHLIX arperatoB Ha 2,6%, Koap-
duumeHT cTpyktypHocTtu Ha 0,20, BogonpouHblx arperatoB Ha 0,6%, no-
puctoctb Ha 0,7%, BogonpoHuuyaemocTb Ha 20...25% wn ymeHbluaeT
NAOTHOCTb crnoxeHust Ha 0,03 r/cm®. BoaHblii PEXUM XnonyaTHUKa nU3me-
HASCA B 3aBUCMMOCTM OT TEXHOMOrM rnonmea U MHTEHCUBHOCTU OpPEeHNpOo-
BaHWA NOJSIMBHbIX y4acTKOB. B 30He MHTEHCUBHOIO 4ENCTBUS BEPTUKAITbHO-
ro ApeHaxa n TexHororuu nonmea Yepes 6oposay crnenyet nposoauTb 4
nonmea no cxeme 1-3-0 cpeaHei opocuTenbHo HopMol 2600 m*/ra. BHe
9TOM 30HbI — 3 nonmeBa no cxeme 1-2-0 cpegHen OpoCUTESNTBLHON HOPMOW
1940 m%ra. Mo HOBOW TEXHOMOTMM OPOCUTENbHAs HOPMa COKPALLAETCs B
cpegHem Ha 25%. Haubonee 6GnaronpusiTHbin BOOHO-COSIEBON PEXUM
NoYB CO3daeTcd NMpu MofnmuBax B Kaxaoe MeXAypsabe rnepeMeHHbIM pac-
xonom Bogbl (0,8/0,4 n/c). brninskne pesynbtaThbl AaeT NOMMB NepemMeHHbIM
pacxooM 4yepe3 Mexaypsabe, KoTopblh obecneuvBaeT 6ornee adpdek-
TUBHOE UCMNOSIb30BaHNE OPOCUTENBHOW BOAbI U FPYHTOBbLIX BoA. [Mpn aToM
cogepxaHue conen Ha (ooHe NPOMbIBKM HaxXoaMTCs B AONYCTUMbIX npeae-
nax (BecHoun go 0,295...0,348%) n oceHbto go 0,416...0,508% no cyxomy
ocTaTtky n cootBeTctBeHHO Ao 0,163...0,192% wn 0,252...0,279% no cymme
TOKCUYHbIX conewn). [lencTBrne gpeHaxa yrnydllaeT BOAHO-CONEBON PEXUM
nous, obecneumBasi CHMKEHNE COAEpPKaHUSA COonen B NpUAPEHHON 30HE Ha
0,051...0,092% no cyxomy octatky un Ha 0,027...0,029% no cymme TOK-
CUYHbIX CONen M cokpawiaet notpedbneHne rpyHToBbIX BOA. TexXHONorus
nonvBa nepemeHHbiM pacxogom (0,8/0,4 n/c) yepes 6oposgy obecneyu-
BaeT NoBbILEHNEe KO3(ppuumeHTa paBHOMEPHOCTU YBIIaXXHEHUS MO cpas-
HEHWUIO C NOSIMBOM MOCTOSAHHBLIM pacxoaom (0,6 n/c) B kaxayo 6oposgy. C
0,65 po 0,83 B 30HE MHTEHCUBHOIO AencTBus ckBaxuHol U ¢ 0,58 go 0,76
BHE 9TOM 30Hbl. MakcumanbHyl YPOXanHOCTb xrondatHuka (3,59 T/ra)
obGecneynBaeT KOMMMIEKC TEXHOMOrMYECKUX NPMEMOB, BKIOYaOWMIA Opu-
eHTaumo 60po3g 1 nogady BoAbl pacyeTHOM NOSIMBHOM HOPMOW NepeMeH-
HbIM PacxodoM B KaXKaoe Mexaypsabe B 30He WHTEHCUBHOMO LeNCTBUS
CKBaXWHbl. brinskyto ypoxanHocTtb (3,54 T/ra) aaeT nonus yepes mMexay-
pagbe. BHe 30HbI MHTEHCUBHOIO AENCTBUA ApeHaxka aTa TexXHOMorus no-
3BongdeT nonyyatb ypoxanHocTb 3,09 n 3,01 1/ra COOTBETCTBEHHO.

Taknm obpasom, B 30HE MHTEHCMBHOIO AencTBus apeHaxa (4o 250
M) HeobXxoaMMO OpueHTUpoBaTb ©OpPO3adbl B HanpaBfieHWW CKBaXXWMHbI C
pa3MeLLEHNEM FOSTIOBHbIX YacTen 6opo3a OT Hee Ha MakcumanbHOM yaa-
neHun (210...250 m). TexHonorms nosMea OOSMKHA BKIIOYaTb M3MEHEeHWe
pacxofa BoAbl B rosioBe 6opoaabl ot 0,8 n/c (B nepuog goderanus) go 0,4
n/c (B nepvog OoyBraXxHeHUs) ¢ nogadvyen Boabl Yepes mMexaypsiabe. B 30-
HEe WMHTEHCMBHOIrO AEWCTBUSA OpeHaxa Npu nonuBax nepemMeHHbIM pacxo-
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AOM 4epe3 Mexaypaabe Ha (poHe akcnnyaTauMoHHOM MPOMbIBKM OpOCK-
TenbHas Hopma AosmkHa ObiTb 6onbuwe B cpegHem Ha 34% (2600 M3/ra),
Mo CpaBHEHUIO C OCTanbHOW mowanblo opowaemoro maccusa (1940
m/ra).

Ha MexayHapogHown Hay4yHoW koHpbepeHumnn (KOCTAKOBCKME YTEHUS)
«HaykoeMkne TexHonorum B Menuopauumny Obinn npeacraBrieHbl pe3ynb-
TaTbl NOMEBbLIX UCCNeLOBaHUA BO3AENCTBUS BEPTUKANbHOrO ApeHaxa Ha
BOHO-(bM3NYECKNE CBOMCTBA NMoYBbl B YnMMKeHTCKOM obnactn Pecnybnu-
kn KasaxcraH [36]. Llenbto paboTbl siBnsanack paspaboTka Gonee cosep-
LUeHHOW Boaocheperatowen TexHonormm 60po3gKkoBoro rnofmBa € y4eTom
pasfivyHON OPEeHUPOBAHHOCTU 3eMeslb, obecnednBarolen CHMKeHne pac-
X0a opocuTenbHOM BOAbI.

8.5 [pyrve BuAabl ApeHaxa

BnusiHue ecmecmeeHHO20 OpeHaXa Ha MOOGU/IbHOCMb MUKPO-
asileMeHmMoe & ro4ysax, 3amorisieHHbIX & pe3ysibmame 0oxdeUu U
opouwleHus1 paccMOTpeHo B paboTe [4].

B naxoTHbIX no4sax [peuunn, nepnogmyeckm satonngembix JOXOAMU
N OPOCUTENBHOW BOLOW, NMPOUCXOOAT onpenenieHHble N3MEHEHUS B OKUC-
NNTENbHO-BOCCTAHOBUTESbHBIX pPeXuMax, BAUAIWNWX Ha nogady nuta-
TenbHbIX BELLECTB K pacTeHusIM, NX MOBUITbHOCTb B NMOYBEHHOM npodusie
N punbTpaumo B Nog3eMHble BOAbI.

3afjaya JaHHOro uccriefoBaHUA 3aknioyanacb B U3yYEeHUU Xnmuye-
CKOM MOOUMBHOCTU U CXeM pacnpegenieHnsi MUKPO3NEMEHTOB B pasnny-
HbIX PeaKTMBHbIX U HepeaKTUBHbIX hopMax B Mo4YBax BO BpeMs 3aTonse-
HUA NPU PasnUYHbIX OKUCIUTENbHO-BOCCTAHOBUTENbHbLIX MOTEeHuuanax,
BKMOYasA BfISIHUE COCTOSIHWE eCTeCTBEHHOro ApeHaxa noys Ha 3To pac-
npegenexHue.

BrivaHne ectecTBeHHOro gpeHaa rno4ys Ha pacTBOpeHue 1 pacrnpe-
aeneHue MmukpoanemeHtoB Fe, Mn, n Cu onpegensnock B fiabopaToOpHbIX
YCrOBUsIX 3aTonneHus obpasyoB nNo4ys, COOPaHHbIX C MOBEPXHOCTHBLIX FO-
PU3OHTOB arbduUCcosien 1 BEPTUCOSIEN HA yYacTKax B YCINOBUAX XOpOoLUero
N HECOBEPLLUEHHOro eCTeCTBEHHOIO JpeHaxa.

B obpasuyax xopoLwo ApeHnpyembix noys Habnoganocb MeHbLle Oc-
TaTOYHbIX YeM peakTMBHbIX (POpM MUKpoaremeHToB Fe n Cu. OcHoBHagd
yacTb MUKpoanemeHToB Mn Obina obHapyxeHa B peakTUBHbIX dpopmax
He3aBMCUMO OT €CTECTBEHHOIO peHaxa noys.

PacTtBopeHne n pacnpegeneHme MUKPOINIEMEHTOB B PasfnyHbIX 13-
BrekaemMblx oopmax B YCITOBUSIX 3aTONMEHNA HENOCPeACTBEHHO 3aBUCENO
OT OKWCIUTENbHO-BOCCTAHOBUTENBHOIO MoTeHumnana rnoYBeHHO-BOAHOM
CYCMNeH3uun, UCnosib3yeMon B JaHHOM nccregosaHmn. B obpasuax xopoLwo
APEeHUpyeMbIX MNOYB YBENUUMBANoCcb COAEp)KaHMe BOOHOPACTBOPUMbIX
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MUKpoanemeHtoB Fe, Mn, m Cu npu YyMeHbLUEHUN OKUCIUTENbLHO-
BOCCTAHOBUTESILHOIO MOTEHLMana noYBeHHOW cycneH3un, a B obpasuax
anbduconen cogepxanocb 0onbLIe MUKPO3INIEMEHTOB Fe, pacTBOpUMbIX B
Bozae npun Eh — 200 mv B popme opraHomMeTananyeckmnx KOMnieKkcos.

B o6ounx obpasuax noys BbICOKOE COAepKaHWe BCEX MUKPOINIEMEH-
TOB, KPOME MarHus, accouumpyeTcs ¢ opraHmyecknmun sellectsamu. Co-
AepxxaHve pacTBOPUMbIX B BOAE MMKPO3rieMeHToB B Mn yBenunumBanochb
npu CHWXeHun BennunHbl Eh BO Bcex obpasuyax noyeB HeE3aBUCUMO OT UX
€CTEeCTBEHHOrO apeHaxa.

CopoepxaHne opraHuYeckn CBA3aHHbIX MUKpoariemeHToB Fe, Mn, u
Cu yBenunumBanocb nNpu CHWXeHuu BenunumH Eh HesaBucumo oT ectecT-
BEHHOro apeHaxa. Ho npu 6onee Hu3kux senununHax Eh B obpasuax noys
C XOpPOWNUM ApeHaXXoM Obinin 0bHapyXeHbl bonee BbICOKME KOHLEHTpaLmm
OpraHN4YecKkn CBA3aHHbIX MUKPO3NIeMEHTOB MeTansnoB 1 meHblle Fe n Cu B
OCTaTOYHbIX bopMax, a peakTuBHble ¢hopMbl Obinn Bbie B obpasuax
NoYB HECOBEPLUEHHOTO ApeHaxa. MarHuii B OCHOBHOM Obifm 06Hapy>XeH B
peakTMBHbIX dOpMax He3aBUCUMO OT ECTECTBEHHOIO ApeHaxa.

OPPHEKTUBHOCTL M Ha3HayeHne OMONOrny4ecKkoro ApeHaxa npu
NpoBedeHMn Mernvopauuun 3emMmesb uccrieoBaHbl B TaWKEHTCKOM UHCTU-
TyTe vppuraunmn u menuopauunu Pecnybnuku Ysbekucrtan [1].

Buonoryeckum pgpeHaXXom HasbliBalOT fleCOHACaXOEHUs U MHO-
roneTHue Tpasbl (NouepHy) ¢ rnybokon kKopHeBoW cuctemon (3...4 m).
JlecHble HacaxgeHusi BOOSIb OPOCUTENbHLIX KaHaroB MepexBaTbiBaloT
KOPHAMU (PUIbTPaALNOHHBIE U TPYHTOBbIE BOObl M PACXO4YHOT UX Ha TpaHC-
nupauuto. B pesynbTaTe YpOBEHb IPYHTOBbLIX BOL CWUMbHO CHUXaeTCs.
OTOT NpoLecc OWYyTUMO yMeHbLUaeT COSieHaKomnrneHne B akTUBHOM Crioe
MOYBbLI.

[ns necHeix nonoc nogbupatoT MeCTHbIE NOPOAbI, BblAepXKMBatoLme
CUIBHYIO Xapy, CyXOCTb BO3fyxa, BETpbl U apyrue HebnaronpusiTHble yc-
nosusi. 3TUM TpeboBaHUAM YOOBMETBOPSAKOT: LUENKoBULA, TOMOSb, BSA3
MEIKOMUCTHbIN (Kaparad), OoX (4xuaa),avnaHT, KneH, uea, sceHb. U3 60-
nee BbICOKOPOCIIbIX U AOMrOfIeTHUX: Opex, nnaTaH; 13 niogoBbiX KynbTyp
— abpuKoc, BULLHS, YepeLuHs u 4p.

[MonesawuTHbIE NecHble NONOoChl 3aknaabiBalT BAOMb Marucrparib-
HbIX U XO3SIMCTBEHHbIX KaHaroB, rPyHTOBbLIX U Y4aCTKOBbLIX pacnpegenute-
nen NepneHauKynsapHoO K HanpasneHuto npeobnagarowmnx B 4aHHOW MeCT-
HOCTM BeTpoB. OHM He [OMKHbl NMPensiTCTBOBaTh ABMKEHUIO CENbCKOXO-
35MCTBEHHbIX MaLUMH N MEXaHU3MOB MPU OYUCTKE [HA U OTKOCOB OPOCH-
TENbHOW N OCYLUUTENBHOW CEeTW.

[NonesawuTHbIE JeCHble MOJSIOChI pas3meLlarT B ABYX MNepecekaro-
LLMXCA nof NMPsAMbIM YIIIOM HanpasBrieHUsX ¢ yd4eToM aPdPEeKTUBHOCTM BET-
POCHWXatoLWEro AenCTBna HacaXXaeHun Ha pacctosiHum, pasHom 20...30-
KpaTHOM BbiCOTe AepeBbeB. [1poaonbHble NecHbIe Nonockl 3aknagbiBatoT
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Ha paccTosiHum 600...800 M Apyr oT Apyra, paccTosiHue Mexay norepeu-
HbiMy noniocamu 1000...15000 m.

AdhekTMBHOCTL BMonornyeckoro gpeHaxa. loa snnaHuem gpe-
BECHbIX HacaXXaeHun BennynHa obLuen genpeccum rpyHToBbIX BOL Koneob-
netcsa B npegenax 150...200 m, npn MHoropsigHbIX nocagkax euwe 6onb-
we. na pacdyé€ta anunnHy genpeccun npuHmmaem 200 M, npu OBYCTOPOH-
Hen nocaake 2:200=400 m. Ecnn gnuHa kaHana 500 m, To nnowagb y4ya-
CTKa, Ha KOTOPOM MPOMCXoauT cpaboTka YPOBHS IPYHTOBbLIX BOZ, NeCcono-
cagkamun, oyaget pasHa 400x500=20 ra; 1 ra gpeBeCHbIX HacaXXgeHnn Mo-
eT TpaHcnupupoBaTb 10...20 Tbic.M®> NOYBEHHO-TPYHTOBLIX BoA. Creno-
BaTenbHO, N3 BogHoro 6anaHca Heobpatumo yxogut B aTtmocdepy: 15
Tbic.-0,5=1,5 Tbic.M°.

B cepeguHe NONMBHbLIX y4acTKOB (C pacY€TOM COXPaHEeHUst UX nro-
waan He meHee 10 ra) B NOHMXEHUAX YyCTpamMBalOT AOMNOMNHUTENBbHYO MNO-
NIoCy ApeBECHbIX HacaXOeHun, 4Tobbl ewe CHU3UTb YPOBEHb FPYHTOBbLIX
BOZ, JToMas AenpecCUOHHYIO KPUBYHO Ha MX rpebHe. B Takmx criyyasx He-
0b6xoaMMOo pellaTb, YTO BbirogHee: BUONOrMvyecknin gpeHax, nnn Tpedyto-
Wwnr 6onblUKX 3aTpaT Tpyaa U CPeacTB UCKYCCTBEHHbBIN APEHaX.

JlecHble HacaxgeHus No CPaBHEHUIO C FOHYapPHbIM APEHAaXOM U Npo-
TMBOMPUIBTPALMOHHBIMKU MEePONpUATUAMIN TpebyroT HeBOoNbLLMX KanuTanb-
HbIX BAOXeHNNn. OHU CMArYaloT MUKPOKNUMAT OpOoLLaeMbiX y4acTKOB, npe-
AOXpaHsisi NOCEBbI XMoN4YaTHUKA N APYIrMX CEMbCKOXO3ANCTBEHHbIX KYNbTyp
OT BpeaHOro AencTBusi cyxoBeeB (rapMcurib). 3aTeHsiss KaHarlbl, OHMU
YMEHbLLAKT UCNapeHne ¢ BOAHOM NOBEPXHOCTU, CHMXKAKOT CKOPOCTb BETpa
HaZ NOBEPXHOCTbIO NOYBbI.

[MnogoBble KynbTypbl, pacTylwme BAOOSMIb OPOCUTENBbHON CEeTU, exe-
ro4HO MPUHOCAT [0XO04, a APEeBEeCHble NopoAdbl ABMSKTCA WUCTOYHUKOM
CTPOUTESIbHOM 1 NOLAENO0YHOWN APEBECUHDI.

Ho npu Bcen NONoOXUTENsHOW posnn BMOTOrM4YecKoro apeHaxa B pe-
rynMpoBaHnn BOAHOIO pexmma MnoYB CONeBon BanaHC npakTU4ecku He
MeHsieTcs. Pacxofyembii pacTeHUAMW Ha TpaHCnMpauumio 3HaYNTEesNbHbIN
00beM rpyHTOBLIX BO/ He 3aTparMBaeT COorfliel, paCTBOPEHHbIX B MOYBEH-
HO-TPYHTOBbIX BOAaX. OTU COMM OCTAlOTCSA B MOYBaxX M rPYHTOBbLIX BOAAX.
Buonornyecknin gpeHax gaeTt xopolwme pesynbTaTbl HE B NEPBbIE roabl
nocrie nocazgku, a yepes 5...10 ner.

Ponb 6uonornyeckoro gpeHaxa MOryT BbIMOSIHATb He TOJSIbKO Ape-
BECHble UMK TpaBsHble HACaXXOeHUs, HO U psg APYrMX NPUEMOB, B YaCTHO-
CTW, pa3MeLLLeHME OCHOBHbIX KYNbTYp, 3aHMMAIOLWMX OpoLlaeMble yHacTKN.
OTO COBMELLEHHbIE NMOCEBbLI 03UMOW MLUEHULbI U NoUepHbl (Knesepa), a
Takxke XsionyaTtHuK npu ocobon obpaboTke NoYBbI.

B EeﬂOpyCCKOM CESIbCKOXO35IMCTBEHHON akagemMunu nposegeHbl UcC-

cnefoBaHUs Mo NMPUMEHEHUD 6eCCTOYHOro ApeHaxa Ha rnonsax ytunuaa-
LN XXNBOTHOBOOYECKMX CTOKOB [18, 19].
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BeccTouHbIn N uUnbTPaunOHHbBIN ApeHaX npeacraBnsiet cobon
CeTb TpaHLWen, 3anofHEHHbIX BbIHYTbIM M3 HUX FPYHTOM, 06paboTaHHbIM
XUMMESTMopaHTamMm C LEeSbo NOBLILLEHUS ero BO4ONPOHNLAEeMOCTU U OCT-
PYKTypeHHOCTU. [ns obecrnevyeHns HageXHOCTU OCYLUUTESNbHbIX CUCTEM
Ha 6ase Takoro gpeHaxka OOSMKHbI ObiTb BbINOMHEHbI AOMNOMHUTENBHLIE MO
CpaBHEHUO C TpybuyaTbiM gpeHaoM TpeboBaHusi, 06YyCrOBMEHHbIE OCO-
BEHHOCTSAMM KOHCTPYKLMWN CaMUX OPEH.

MexaHuam JencTBusi 6eCCTOYMHOW ApPEeHbl crneaylowmn: atmocdep-
Hble OCafKu, Tanas goxaesasi Bofa Unv nonmBHbIE BOAbI, CTekas no no-
BEPXHOCTU TMOYBbI, OOCTUralT TpPaHWeU C paspbiXfEHHbIM TPYHTOM U
CPaBHUTENBHO NErko MPOHUKAKT B HWXKHIOK YacTb TpaHLen. AKKYMYnpy-
SICb U pacTekasacb No NoACTUNaKLWMM ropusoHTam, Boga Unm cTokn obpa-
3yIOT BPEMEHHbIN NOABELUEHHbLIM BOOOHOCHLIA Crion (BepxoBoAaky). lNpu
9TOM BEpXHME CIon No4Bbl ObiCTpee 0cBOoOOXKaAATCA OT M3bbiTKa BNnaru u
obecneumBaloT onTUMarnbHbIA BOAHbLIN pexum ans pacteHnn. Korga na-
XOTHbIM CMOW MNOYBblI UCCYLLIAETCA, YBENMYMBAETCH KanunnspHbiA NoaAbEM
BOAbl M3 NOABELUEHHOrO BOAOHOCHOrO Crosi. Takum obpas3om, 6€CCTOUHbIN
APEeHaXx 4YacCTUYHO perynupyeT BOAHbIA PEXMM NOYBbI, TO €CTb CNocobCT-
BYyeT €ro ontTumMmsauum.

O6bl4HO BeccTOYHbIN ApeHaX yCTpamBaeTca BAOMb FOPU3OHTaneu
NOBEPXHOCTU MouBbI ry6uHon 1...1,2 M 1 paccToaHUAMM MexXay apeHamm
5...20 m.

BeccTouHble gpeHbl paboTaloT aHanorm4YHO 3akpbITbiM cobupaTensam
(C HEKOTOPbIMUK CYLLECTBEHHBIMU OTNNYUAMMK). [TOITOMY MOXHO UCMOSNb30-
BaTb W3BECTHYI0 B Teopun unbTpaumm cxemy nepenBukeHust BoAbl B
OBYXCINOWHOW cpefe, BBe4dA HEKOTOPbIe LOMNYLLEHUS.

OpgHon 13 pervoHanbHbIX 3Kosormyecknx npobnem B Pecnybnuke
Benapycb siBNgeTcs yTUnuMsauusi CTOYHbIX BOA KPYMHbIX XXMBOTHOBOAYE-
CKMX KOMIMIeKCcoB. B HacTosllee BpeMs oHa pellaeTcs nytem npoBeneHns
yOooOpUTENBHOIO OPOLLEHNA CENbCKOXO3ANCTBEHHbLIX KYNbTyp Ha cnewma-
NN3NPOBAHHbIX MenuopaTuBHbIX cuctemax. OCOBEHHOCTbIO 3TUX CUCTEM
SIBNSETCS TO, YTO OHWU BLINOMHAKTCA MO 3aMKHYTOMY BOOOO60POTHOMY
LUUKMY, TO eCTb MOBEPXHOCTHbIN U [APEHaXHbIN CTOK akKymynupyeTtca B
npygax u ucnonb3yeTca NOBTOPHO AN YBNAXHEHUS CeSlbX03Yrogun.

Kak nokasan onbIT 3KCniyaTauum Takux CUCTEM, BO BRaXHble rofpl
06beM akKyMynMpOBaHHbLIX CTOKOB MPeBbILLAET NX pacxod Ha opoLleHune,
4YTO NPUBOLUT K MEPENOSIHEHUIO NPYOOoB M BogoXpaHunuiw,. Kpome Toro,
paboToCNOCOBHOCTL TPAAMLMOHHOIO FOHYapPHOrO ApeHaXka Ha HUX Pesko
CHWXaeTcs, YTo 0ByCcrnoBneHo psaoM MPUYMH, B TOM YUCIE CHUXEHUEM
BOAOMPOHULIAEMOCTM TpaHLLUENHOW 3acbinkn. [Ons ymeHblueHust obbema
NOBEPXHOCTHOIO U OPEHaXKHOro CToKa Ha Mosisx yTununsaumm XMBOTHOBOSI-
YEeCKMX COKOB yCTpaumBatoT 6ecCTouHbIn gpeHax. B ycnoBuax pecnybnmku
9TOT BUA ApeHaxa 6bin akcrnepumeHTanbHo obocHoBaH pabotamn B.W.
HAkoBnesa v gp.
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BnusiHne 6ecctouHOro gpeHaxa Ha nuTaTesibHbiA PEXUM MOYBbI NPU
OpPOLIEHNN XMBOTHOBOOYECKMMM CTOKaMuM MPOBOAUMOCH B MNIEMCOBXO3e
«3agHenposckminy OpluaHckoro panoHa Butebcekon obnactun. Mccnegosa-
HUS NPOBOAUMNCE Ha ydacTKe, rae 3arnoXeH 0eCCTOYHbIN ApeHax B coye-
TaHUW arpoMennopaTmMBHbIMKU MeponpuaTnaMmn. Ha 3ToM yvacTke Bblpa-
LLMBASIMCb MHOIFONIETHMUE TPaBbl HA CEHO.

B pesynbTate uccnenoBaHun yCTaHOBMNEHO, YTO BHECEHWE KMBOT-
HOBOAYECKMX CTOKOB Ha (poHe BecCToYHOro gpeHaxka u arpoMmenuopaTue-
HbIX MepOonpuUATUIA yry4llaeT OCHOBHblE arpoxXMMuyeckne CBOWCTBA Aep-
HOBO-MOA30SINCTLIX NOoYB. [pn exerogHon HOpMe BHECEHUSA XUBOTHOBOA-
yeckmx cTokoB 390 M%/ra oTMeuanachb TEHAEHLUMS CHUKEHUS KUCIIOTHOCTM
nouysbl. CogepxaHue MNOOBUMXHbIX (POPM MUTATENbHbIX 3NEMEHTOB MpuU
BHECEHUU XUBOTHOBOAYECKNX CTOKOB B noyYBeHHbiX crnosax 0..30 mn 0...60
CM MNOBbLILWANOCH, a 3a Nepuon BeretaumMm MHOroMETHMUX TpaB MPoOM30LIIo
yBENMYEHNE aMMMaYHOro asoTa, noasmxHoro docdopa nu 06MEHHOro Ka-
nusa cOOTBETCTBEHHO Ha 3...7%, 12...151n 5...7%.

OnbiT No ocyweHu 3emesnib B Kutae paccMoTpeH B cTaTbe
«YnpaBrieHue MUCrnosib3oBaHMEM BOAHbLIX PECypcoB U Menuopaummn seMerb
B Knutae» (no matepmanam XIX koHrpecca no vppuraummn n apeHaxy B lle-
knHe) [10].

KuTait 3aHumaeT oblumpHyto Tepputopuio (9,56 kM?) B BOCTOYHOIA
yactn EBpasvm B ceBepHOM rMosiyllapun, OXBaTbiBAIOLWLYHO YMEPEHHYIO,
CcyOTpONnYeckyro 1 Tponuyeckue 30Hbl. [nowanb opowaeMbiX 3eMeflb,
yBennuuslwnck B 3,5 pasa 3a nocnegHue rnosneeka, coctasuna 56,5 MnH.
ra, ocywaembix — 4,06 MnH. ra 3emMerib.

[Mpu ocylweHnn 3emMenb B HU30BbAX BaccenHa pekn XyaHxa npume-
HAMM MeTOobl rpPaBUTALMOHHOIO OTBOAA M3SIULLHEN Brlarn B COMETaHUU C
MEXaHNYECKOM OTKa4yKoW, YCTPOMCTBOM KPOTOBMH WU YrrybneHnem kaHa-
nos..

Menunopauma 3acofieHHbIX U LLESIOYHbIX 3eMeflb UpPUraumoHHbIX
PanioOHOB B CPeLHEM U HMXKHEM TEeYEeHUsIX p. XyaHXd OCyLLeCTBnaeTcs ny-
TEM YCTPOWCTBA OTKPbITOWM OCYLUMUTESNIbHOW CETU, 3aKPbITOro ApeHa)a, Ko-
NoAUEB M APEHaXHbIX CKBaXXWMH (TaMm, rae No3BonsoT ruaporeosiormnyeckme
ycrnosusix). Begetcst KOHTPOSb 3a YPOBHEM FPYHTOBbLIX BOA,.

3aknroyeHue

CenbCKOX03ANCTBEHHAA Menvopaunsa sIBfseTca MHCTPYMEHTOM Mo-
BbILLEHMS YPOXKaNHOCTU CEITbCKOXO3SIMCTBEHHbIX KyrbTyp, a B onpeaeneH-
HbIX Crydasix — OCHOBHbIM YCITIOBMEM WX BO3fenbiBaHus. [nowaan opo-
LaembIX yroaun, HanpumMep, HeYKNoHHo yeenuyusatotcsa. Ecrniv B8 1980 ro-
Ay Bo BceM mupe opowanocb 15,8% (193 mnH. ra) 3emenb ot obuien
NnoLwaan Cerib,CKOXO3ANCTBEHHbIX YroAnin, TO cendac 3ta A0S CoCTaBrs-
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eT okono 18% (BGonee 277 mnH. ra). lNpu atom 6onee 2/3 opollaemMbix
yroanm 3emHoro wapa npuHagsniexuTt Asum (okono 194 mnH. ra). Bo mHo-
FOM 3TO CBSA3aHO C TpeboBaHMAMU K BOAHOMY PEXMUMY OOHOro M3 pacnpo-
CTPaHEHHbIX B CTpaHax A3un BWOOB CENbCKOXO3SANCTBEHHOW KyNbTypbl —
puca.

OcHoBHbIE HanpasneHus PasBUTUA CESTbCKOXO3ANCTBEHHOMW Menuo-
pauuu CBSi3aHbl CerogHs C aBToMaTusauuen, ynydweHuneMm uHdopmaum-
OHHOro obecneveHnsi, COBEPLUEHCTBOBAHNEM CTpaTErMn 1 TakTUKN Bo3ae-
NblBaHUS CEITbCKOXO3ANCTBEHHbIX KyrbTyp, COBEPLLUEHCTBOBAHNEM MOSUB-
HOW TEXHWUKN N TEXHOMOIMI MONu1Ba, yny4ylleHnemM CTPYKTypbl NOCEBOB, UC-
NoSfib30BaHNEM BO3BPAaTHbIX U CTOYHbLIX BOA NpeanpusiTUi, npegoTepalle-
HUeM purbTpaumMm B KaHanax, UCnorb30BaHWEM eCTeCTBEHHbIX 0CaKOB,
NpUMEHeHNeM HOBbIX MaTepuanos, MHOrouenesbiM UCMONb30BaHUEM TEX-
Huku [8-10, 12, 14-17, 22-24, 27, 31, 33, 34].

Tak, Ha 60% meppumopuu W3paunsi CenbCKOXO3SANCTBEHHAA Oes-
TEeNbHOCTb BO3MOXHA NULLb NPWU YCNOBUN KPYrNOrogN4HOro UCKYCCTBEHHO-
ro nonuea. laxe Ha ceBepe u 3anaje, rae ypoBeHb 0CagKoB OTHOCUTESb-
HO BENMK, KyNbTypbl HY>XOAOTCS B NONMBE C anpens no oktsdpb. [Npasu-
TENLCTBO BCAYECKN MOOLLPAET TeX, KTO CHUXaeT 3aTpaTbl NPecHOM BOAbl,
MCMNOSMb3yHa arnbTepHaTMBHbIE UCTOYHUKU: MUHEpPArnv3OBaHHYIO BOAY, pe-
LUMPKYSAUMIO OpeHaXXHOW BOoAbl, obecconeHHble bbiToBble cToKM. Onpec-
HEeHUIO noaBepraeTcs gaxe mMopckasi Boga. M xots 910 meTo[ AOBOSBHO
3aTpaTHbIf (LleHa «3K30TUYECKON» BOAbl BABOE BbIlLEe POLHMKOBOM), HO B
OTAENbHbIX Crnyyasax M OH onpaBAdaH. B cTpykType npaBuTENbCTBEHHOM
nogaepxkn arpapHoro cektopa 40% cpeacTts ABNAKOTCH «BOLAHBbIMUY» [0-
Tauuamun. N cdbepmepsbl cnosiHa «oTpabaTtbiBaloT» 3TU NbroTbl. [pruyem He
TONbKO TE, KTO UMEIOT HEDOMbLUME XO35ACTBA, KOr4a UCNOSb30BaHHYO BO-
Ay U3 CBOMX MasieHbKUX akBapuyMOB HE CINMBAaIOT B FOPOLACKON KOINEKTOoP,
a ounwatoT, 4Tobbl MOTOM MoNnMBaThb €l LBeTbl B opaHxepee. EcCTb, K
npumepy, 6ornbluMe YaHbl N JaXe UCKYCCTBEHHbIe 03epa C NMPecHOBOAHOM
pblbon, kKoTopon B UN3panne He xBaTaeT, bepmbl, rae BbipawmBaloT no6-
CTepoB Ha 3KcnopT. A Henodaneky — Tennuubl, NUTaemMble 3a CHET peunp-
Kyrsiumm Boapl.

B Kumae no vHuMumaTuBe NpaBUTENbCTBA TakkKe LUMPOKO BHEOAPSHOT-
cs Bogocbeperarowme cernbCKoOX03sMCTBEHHbIE TeXHonornn. CosaaHbl co-
BpeMeHHble 6a3bl BogocOeperatoLero CenbCckoro Xo3sncTea, Ha KOTopbIX
NCMNONb3YIOTCA HOBEWLUNE OpPOCUTENbHbIE TexXHomnornu, bnaropapsi Yemy
CHUXaeTCcs NOTeps BoAbl HA NOMSX U B OPOCUTENbHbLIX KaHanax, nosbllla-
eTca KoadppMUMEHT MNOBTOPHOIO MOMb30BaHUS YTUINN3NPOBAHHBLIX BOA,
pacTeT oTAaya CenbCKOXO3SIMCTBEHHOrO NMpou3BoAcTBa B Lernom. MNpona-
raHaMpyeTcs GepexHoe OTHOLLEeHWe K Bofe, NpakTUKyeTcs nnaTHoe BOAo-
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nonb3oBaHWe. VIHTEHCMBHO BblpallMBalOTCs 3acyxOyCTOM4YMBbLIE copTa
CENbCKOXO3ANCTBEHHbIX KyNbTyp.

Bo mHozom 3abbimol ¢opMOn yrnpasBfieHUs BOAHbIMU pecypcamu
ABMSIETCA OPOLUEHME aKKyMYMMPOBAHHbIM JIMBHEBbLIM CTOKOM. [lpn 3TOM
BMOe OpOoLIeHns BOAa, 3aTOnnsALWas Cywy BO BPeMs JIMBHSA, Hanpass-
eTCs Ha CeJIbCKOXO3SANCTBEHHbIE 3emnn. [locne 3atonneHusa Boda cpasy
MCMonb3yeTcs, HO YacTo Briara CoXpaHsieTcs B rnpodoune rnoysbl U UCNOSb-
3yeTcs nos3xe. Ha 3emnsx, opollaembiX akKyMynMpOBaHHbIM JIMBHEBbLIM
CTOKOM, MOXHO BblpalMBaTb MHOXECTBO CEfbCKOXO3SNCTBEHHbIX KyIb-
Typ. OT0 U xnebHble 3nakn (Copro, NPOCo, MNweHnua, S4MeHb), N Macnuny-
Hble KynbTypbl (ropuunua, KnewesuHa, panc), n 6o6osblie (ropox, hacons),
a TaKkKe XNonok, TbikBa, NOMUAOPbLI U Apyrue oBowwun. Kpome Toro, nuBHe-
BOW BOAOM MOTYT 3anoSHATLCA pycna MeneLwmx pek, Nnpyabl Ans ckota, a
B HEKOTOPbIX panoHax NMBHEBbLIA CTOK pacrnpegenserca no nacrouvuiam
Unn 3eMnsam, 3aHaTbiM necoM. OpoLleHne akkyMynMpOBaHHbIM NIMBHEBbLIM
CTOKOM CEroaHsa NpUMEHSIETCA B TakMX pernoHax kak 3anagHas Adpuka
(MakuctaH, Wpan, Adrannctan), Cpegnnn Boctok (Memen, Caygosckas
Apasus), CesepHasn Adpuka (Mapokko, Armxknp, TyHuc), AdpukaHckum Por
(3dpumonusa, CynaH, Comanu), a Takke B OTAENbHLIX MECTax ApYrnx YacTten
Adpukn, otaenbHbix panoHax KOxxHon Amepukn n LieHTpanbHon Asnn.

AMepuKaHcKue ¢bepmepbl MHOTME rodbl NpuaepxmparoTcst ocobom
TaKTUKM B 3€pHOBOM MPOM3BOLCTBE, KOTOpas MO3BOSISIET UM COXPaHSATb
nepenosble No3nuMmM B Mmpe, obecnednBaTb NPakTUYECKM rapaHTUPOBaH-
HbI COOp 3€pHa N 3HAYUTENbHYIO LOXOAHOCTb 9TOW oTpacnu. CyTb ee B
TOM, YTO BbICOKOYpPOXanHasi KyKypy3a BblpallMBaeTCs B 30Hax, OonTuMarb-
HbIX ONS Hee Mo NpPUpPOAHO-KNUMaTUYeCKUM YCroBUSIM, MO MHAOYCTpuarb-
HOM TEexHONornu, npegycmartpuBarollen UCrofb3oBaHUe 3HAYUTENbHbIX
003 ynobpeHnn, adeKTUBHBIX CPeaCTB 3alnUTbl pacTeHU, BbICOKOKaYe-
CTBEHHbIX TMBPUAOHBLIX CEMAH U NepefoBOn arpoTEXHUKN. OTO NO3BondeT
NOCTOSIHHO NOALEPXMBATb U HapalwmBaTb YPOXanWHOCTb, NOBbIWATL MPo-
N3BOANTENBHOCTb TPpyAa N 9KOHOMUYECKYIO BbIro4Qy OT BblpallMBaHUS LIEH-
Hewnwero ypaxxHoro 3epHa. CoBceM MHas TakTUKa NMPUMEHSAETCA B OTHO-
LWeHun BTopomn no 3HauynmmocTtn ana CLUA 3epHOBOW KyrbTypbl — MLUIEHK-
ubl. OHa BbipawmBaeTcs Ha nrowagsx, cornoctaBUMbIX MO pasMepy C Ky-
KYPY3HbIMW, HO PacrOfIOXEHHbIX B 3HAYMTENbHO Oonee 3acyLlunmBbIX 30-
HaXx. MweHnua, oTHOCALWAasCa K MHOMY, YeM KyKypy3sa, Guonorndeckomy
TUMNY 3€PHOBbLIX, B CKYAHbIX YCNOBUSIX YBIaXXHEHUs JaeT MEHbLUYH ypo-
XXanMHOCTb, HO M 3aTpaTtbl Ha goporoctosilume yanobpenusi, nectuumabl,
OpOLLEHNE U APYIMe KOMMOHEHTbl TEXHOMOMMMU TYyT MUHUManbHbI. YpoXKan-
HOCTb MNLWeEeHULbl B CTPpaHe HEKOTOpPble rofbl BTPOE HUXKE YPOXaMHOCTU Ky-
Kypy3bl. OgHako no HopMe MpubbInn MiieHnua Nywb He3HaYUTESTbHO YC-
Tynaet kykypyse B CLUA n nogobHomy 3epHy B apyrux ctpaHax. U 3geck
cnegyeTt NoOAYEPKHYTb, YTO OFPOMHbIE YpoXKan Obinn 6bl yObITOUHbI 6e3
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Hann4nsl BbICOKONPON3BOANTENBHOW YOOPOUHOW TEXHUKU, 6a3bl XpaHEHUS
n nepepaboTKu.

[Mpu amom oneim CLLUA rnokasbieaem, YTO Mariopa3MepHbIE y4acTKu

3emMerb (KOTopbiX B cTpaHe okorno 50%) He No3BONSAT B NOSTHOW Mepe Uc-
nonb3oBaTb MNpeuMyLllecTBa Menuopaunn, ceBoobopoTa, XUMUYECKUX
CpeaCTB M BbICOKOMNPOM3BOAUTENBLHOM TEXHWUKKU, T.e. Hanbonee BaXKHbIX
dakTopoB pocTa aPFPEKTUBHOCTU arpapHoro cektopa. (Mernkue n cpeaHune
depMbl NMMBO YOBLITOUHBLI, NMMOO BNN3KK K 3TOMY.)
OTcioga cnegyeT v Opyron BbIBOA: YacTHash COBCTBEHHOCTb Ha 3eMnu,
npurogHble Ans Npou3BOACTBa NPOAOBONbLCTBUSA, B YCIIOBUSAX POCTa Hace-
NEHUsT U COKpaLLEHUs1 3eMESIbHbIX PECYPCOB CTAaHOBUTCS CEPbE3HBIM MNpe-
NATCTBMEM Ha NyTM obecnevyeHns NpPoaoBONbLCTBEHHOM 6€30MacHOCTM He
TONbKO OTAESIbHO B3ATbIX CTPaH, HO U MUpa B LLESOM.

MHOrofieTHMN amepuKkaHCKU OfMbIT MNoKasan Takke, 4YTO YacTHas
COBCTBEHHOCTb Ha 3eMII0 He SIBMAETCH rapaHTUENn COXPaHHOCTU U caMOWn
3eMnn. PbIHOYHBLI MeXxaHu3M XO03§MCTBOBaHUA onpeaensiet Heobxoau-
MOCTb NOMy4YeHns Kak MOXHO 6oriee BbiICOKOM NpUBLINN. MMEHHO No3ToMy
amepuKaHckue epmepbl elle B Havane XX Beka OTKasanucb OT CeBO-
060pOTOB M NepeLusin K MOHOKYNbTYPHOM CUCTEME, COKpallanu naposble
3eMInn, BeNn NOBCEMECTHYIO pacrnallKy Aaxe BbICOKOIPOAMPOBAHHLIX 3e-
Menb. Pe3ynbTaT n3BecTeH: nbinesbie 6ypu, NOTEPU LIEHHENLLNX 3EMESb,
3arpsa3HeHne BOOHbIX UCTOYHMKOB. ['ocyaapcTBO, raoe vyactHas cobCTBEH-
HOCTb Ha 3eMIt0 BO3BedeHa B abCOSOT, BbIHYXXOEHO €XerogHo BblAENATb
00 2 MnpA. Aonnapos no nporpaMmme KOHCEPBUPOBAHUS 3EMENb.

Takum obpasoMm, YacTHas cOBCTBEHHOCTb Ha 3eMIlt0, 4ONIroe BpeMs
SIBNSABLLASACA OCHOBHbIM (PakTOpOM 3akpenneHust pepmepoB B MOCTOSIH-
HbIX 30Hax, B NocregHue OecATUnNeTus aTy ponb urpatb nepectana. Kak u
pornb nokasartens gna onpegeneHuss 3p@eKTUBHOCTU arpapHoOro nNpouns-
BoAcTBa. 3HauMTenbHO Gonbllee 3HavyeHne npuobpeTtaeT pasmep hepmbl,
YPOBEHb €€ crneuuanusauum nu cteneHb MHTerpauum ¢ apyrummn npeanpu-
ATUSMMN.

B 3aknoyeHue cnefyeT BHOBb HarlOMHUTbL, YTO MenMopaTUBHLIE Me-
ponpuATUA CNoCcOBHbl UMETb Kak BHYTPUXO3ANCTBEHHbIN 3KOHOMUYECKUI
appekT, Tak N akonornyeckoe u couunanbHoe BO3AENCTBME. JKOMornye-
CKWUI acnekT, K coxaneHuto, ObiBaeT npeacTaBneH BonpocaMmn 3arpssHe-
HUA BOLHbLIX PECypCOB, Hanpumep, NUTaTtefibHbIMU 3rieMeHTaMn U NecTu-
uugamMn, HaHeCeHMeM ypoHa 3KOCUCTEMaM, UCTOLLLEHUEM TPYHTOBbLIX BOA,
3aconeHuem noys 1 ap. K counanbHOMY acrnekTy HyXXHO OTHEeCTU npoLiecc
nepepacnpeneneHnst BOAHbIX pecypcoB (NpecHOon BoAbl).
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MpunoxeHue
TouHoe BHeceHue yaobpeHun ('epmaHus)

TexHonoeus OdughepeHUUpo8aHHO20 8HeceHUsT yOobpeHul OCHO-
BaHa Ha Tpex npuHuunax:
— nAEHTUMKaLNA N arpoxmmMmyeckoe KapTupoBaHne BHYTPUMNOSIbHbIX KOH-
TYpPOB NOYBEHHOrO NSI040POANS;
— pacyeT onTuMarbHbIX 003 YAOOPEHUN B COOTBETCTBMM C arpoxmmuye-
CKOW KapTorpamMmmowu nons n TpeboBaHnaMn KynbTyp ceBoobopoTa;
— MOKOHTYPHOE BHECEHMEe pacyeTHbIX 403 yAobpeHun cneumanbHbLIMU Ma-
LUMHAMWN B aBTOMaTMU3NPOBAHHOM PeXnMMe nx paboThl.
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MpuHuMNUaneHoOe OTnndKe TexHonorm anddepeHUMpoBaHHOIO
npUMeHeHNa yoobpeHun oT TpaguLMOHHOW, pacCYMTaHHOM Ha BHECEHUe
yCpeAHEHHbIX s BCero nons 4o3s, COCTOMT UMEHHO B MOKOHTYpHON obpa-
6oTke nonen. [JaHHas TEXHOMOrNA UMEET MHOIO NPEUMYLLIECTB, HO peanu-
30BaTb ee TpygHo. lNpenmyulectBa 3TOM TEXHOMOMMU OYEBUOHBI — OHa
NO3BONSET MOMIHEE YYUTbIBATb NOTPEOHOCTU pacTeHUN B NUTaATENbHbIX
BellecTBax (Y4TO CKa3blBaeTCA Ha MPOLYKTUBHOCTU KyJibTyp), COKPaTUTb
noTepu nuTaTenbHbIX BEWECTB M3 MO4YBbl, MPUBECTU CO BPEMEHEM K Bbl-
paBHMBaHWIO MIIO4OPOAMS NOYBLI MO BCeMy nomnto. Peanusauus aTnx Bo-
NPOCOB 3aBUCUT OT peLLUeHNA MHOIMMX BOMPOCOB METOANYECKOrOo U TEXHU-
4YeCcKoro xapakrepa.

Mpn nepexone Ha BHeceHne yaobpeHnn ¢ y4eToM NecTpoThbl Nogo-
poana NoYB B Npeaenax KaXaoro nond nosbllleHne ypoXXarHOCTU OOCTU-
raeTcsl He 3a cyeT OOMNOJSIHUTENbHOIO Konuyectea yaobpeHuin, a 3a cyeT
bonee apdekTnBHOro Ux ncnonb3oBaHuna [2, 4]. CtpaTternyeckasl 3agaya
3[eCb CTaBUTCS NO-HOBOMY: HE BblpaBHMBATb YpOXXaW Mo BCEMY MO0, a
MaKCMManbHO UCMNONb30BaTb Hanbonee «CUMbHbIEY» YYaCTKM.

OHEpProeMKoCTb CefibCKOXO3SIMCTBEHHOM NMPOAYKLUU U NYTH ee
cHmxeHun (benapychb)

B AlK pecnybnuku mnmetotcs 3HauuTenbHble (00 40%) pesepsbl
CHWXEHUS aHeprosaTpaT 3a CYeT NPUMEHEHUA UHTEHCUBHBLIX aHeprocbe-
peratoLlmnx TEXHOMOrMn, OpraHM3auUOHHO-TEXHUYECKUX MEPONPUATUA U
yCTpaHEeHUs1 NPAMOro pactoymMTenscTBa. [ns aToro HeobxoaAnMo NPOBECTU
SHepreTUdeckme ayautbl U paspabortatb 3HeprobanaHcbl NpeanpuaTU.
OpaHon 13 BaxxHenwmnx mep B obnactn apdekTmBHoOM aHeprocbeperaroLen
NOSIMTUKM [OOSDKHO CTaTb HOPMUPOBaHWE pacxoda 3reKTpo3Heprnm Ha
NPOn3BOACTBO NPOAYKLNN.

[MpencraBngeTcs NepcnekTUBHbIM BBEAEHNE TaK Ha3biBAEMbIX «30H-
HbIX» KO3(O(PUNLMEHTOB, B COOTBETCTBMM C KOTOPbLIMKU LieHa 3a WUCMOSb30-
BaHWEe SHEpPrnm N3MeHsIeTCa B 3aBMCUMOCTU OT BpeMeHu CyTOK. PauunoHa-
nnsauusa pexuma notpebneHna n seegeHne Hay4yHo 060CHOBAHHOIO SHep-
reTU4ecKoro HOPMUPOBaHUSA ABNSAKOTCA OLHWMM M3 OCHOBHbIX MyTen no-
BbllWEeHNA 3PQEKTUBHOCTU WNCNONb30BaHNA aHepropecypcos. BaxHas
posSib 34eCb OTBOAUTCS IKOHOMMYECKOMY MexaHuamy, obecnednaroLiemy
nx apPeKkTnBHOE NPUMEHEHME.

MonuTuky pecypco- n aHeprocbepexeHuss crnenyeT nNpoBoAUTb My-
TeM co3faHns BnaronpuATHbBIX S3KOHOMUYECKUX YCIOBMM NS pa3paboTku
N MPUMEHEHUST HOBbIX TEXHOMOMMKU, obopyaoBaHus, Nnpnbopos yyeTa 1 T.4.
[Mpu peleHnn aTnUX 3agad OOMKHbI UCNOMBb30BaTLCS MEPbI Kak Henocpes-
CTBEHHOro puMHaHcMpoBaHUsa paboT B (hopMe rocyaapcTBEHHbIX Cybcu-
OWN, TaK N KOCBEHHOIO CTUMYIMPOBaHUSA B BUAE, Harnpumep, HarnoroBbIX
nbroT. [MaBHbIMKM HanpasBfeHUsIMU pPecypco- U 3Heprocbeperatoien no-
nnTukn B Pecnybnuke QOMKHbI CTaTb: UBMEHEHUNE CTPYKTYPbl 3HEPrOEMKNX
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Npou3BoACTB, NPOM3BOACTBO M HapallMBaHue Bbiycka 3Heprocteperato-
ero obopyaoBaHusl, opraHnsaumsa NpubopHOro yyeTta 3Heprum u Tenna
[2, 4].

BopocGeperarouwasn TeXHONMOrMsA OpoLeHUs C UCMONb30BaHUEM
Tpy6 TMna agrodrip (Bonrapus)

CyTb ycTponctBa cuctembl Tpy6 Tuna agrodrip 3aknioyaeTca B UC-
NOSIb30BaHUN BHELLUHEWN NagKoCTEHHOMW Tpybbl U BHYTpeHHen rodpupo-
BaHHOM Tpybbl C oTBepCTUAMM [3, 4], pacrnONOXEHHbIMU C onpeaeneHHbl-
MU WHTepBanamun. KanenbHble [03aTOpbl OTCYTCTBYIOT. [NaBHbIM npe-
MMYLLLIECTBOM UCMOSNb30BaHNA CUCTEMbI SIBRSIETCA TO, YTO TpybHasa cucte-
Ma He TepsieT paboTocrnocobHOCTUN B pe3ynbTaTe 3arpa3HeHnsa n 3abusa-
HUA OTBEPCTUN. KpoMe TOro, UMeeTca BO3MOXHOCTb U3rOTOBIIEHUS CUCTe-
Mbl B pasfnyHbIX KOHUrypauusx. BapmaHT Ha OCHOBe WUCMOSb30BaHWA
kopoTkon crnivpanu (0,3 m) ons nonuea oBoulen, kNybHMkM 1 UBeToB. Ba-
puaHT crnvpanu Ha 0,6 M Gonblue NoaxoauT AN KanefbHOro OpoLUeHUs
MarnuHbl U BMHOIPAOHUKOB, a BapuaHT cnupanu Ha 0,9 M npumeHsieTcs
peaKo, TaM rge Hy>XHO opoLueHue manon nHteHcnsHoctn (0,8 n/y).

ABTOMaTU3aumua kaHanos PepraHCKou AONMUHbI
1. CocTtaB n 0CO6OEeHHOCTU OO BLEKTOB aBTOMAaTU3aLmnm

B cocTtaB npoekta «ABTOMaTu3auusi kaHanos depraHCKoOn OONUHbI»
BKNIOYEHbI criegyowme o6bekTbl [1].

Ha ypoBHe 6acceiiHa pekun Cbipaapbs:
— 06bekTbl HapbiH-KapagapbuHckoro ynpasnexHns 6BO «Ceipagapbsa»

[MunoTHble KaHanbl npoekTa «WHTerpupoBaHHOE ynpaBreHne Bof4-
HbIMU pecypcamn PepraHckon gonuHely (MYBP-®epraHa):
— Kanan ApaBaH-Akbypa (Kbiprbisckas Pecnybnuka);
— KOxHbIn PepraHckun kaHan (Pecnybnuka Y3bekucTaH);
— Kanan XopxabakupraH (lN'ynakangos) (Pecnybnuvka TamkukncrtaH).

durHaHcupoBaHMe npoekTa ocyulecTBreHo Lsenuapckum ynpaene-
HMEM MO Pa3BUTUIO N COTPyAHMYECTBY. ['eHeparbHbIM NOAPALYNKOM pea-
nunsaummn npoekta asnsetca MM «Curmay», Kblprbidackaa Pecnybnuka. MH-
XXEeHepHbIN KOHTpOIb ocyLlecTsnan HA/U MKBK (Hay4Ho-
MHPOPMALIMOHHBIN LLeHTp MexXrocyaapCTBeHHOM KOOpAUHALMOHHON BOLO-
X0391UCTBEHHOW KOMUCCUMK). B KayecTBe MexayHapOOHbIX 3KCMNepToB Npu-
HUManu yyacTue cneumanucTel YnpasneHust kaHana NposaHc, PpaHums.
O6bekTbl HapbiH-KapagapbuHckoro ynpaeneHna bBO (6accenHoBoro Bo-
AOX035NCTBEHHIO 06beanHeHnst) «Cblipaapbsi» XapakTepHbl CBOEW YHU-
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KanbHOCTbIO M KOMMAKTHOCTbIO PacrofIoXXEHUs B palioHe aBToMaTU3upo-
BaHHOro Y4KkypraHckoro rugpoysna. Boga Ha atu o6bekTbl nocTynaeTt um3
TOKTOrynbCcKoro BoAOXpaHunmiia MHOTOSIETHEro PErynimpoBaHnsa no Kac-
kagy FOC Ha peke HapblH, pacnonoxeHHbIx Ha TeppuTopumn KbiprbidcTaHa.
B nocneaHue roapl, B CBA3M C NEPEXOAOM Ha SHEPreTUYECKUN pexum pa-
6oTbl kackaga OC HabniogalTcs 3HauuTenbHble KonedaHusi pacxodoB
BOAbl Ha CTBOpax 3TMX OOBLEKTOB M TPYAHOCTM B YMpaBl€HUM BOOHbIMM
pecypcamu.

lNMunomubie KaHanbl, Nodnexaw,ue asmoMamu3ayuu:

FOXHbIN PepraHckmin kaHan (KOOK) nutaetca na cucteMbl AHOWKAH-
CKOro BOAOXpaHunuwia MHOrofieTHero perynmpoBaHnd, UMeeT 3HavuTerb-
HYI0 MPOTAXKeHHOCTb (okosio 200 km). PacnpenenseTt Boay Ha opoLlaemblX
3eMnax mexay Asyms obnactamu Pecny6nmku
Y3beknctaH u Kbiprolackon Pecnybnvkon;

ApaBaHn-AkbypuHckuin kaHan (AABK) 6epeT Bogy m3 p. Akbypa, CTok
KOTOopon 3aperynvpoBaH [ManaHCKMM BOOOXPaHUIULLEM CE30HHOro pery-
nMpoBaHus, MeeT NpoTsKeHHOCTb 30 KM 1 pacripefensieT Boay Mexay
AByMs panoHamu KbiprbiackonPecny6bnuku;

XopxkmbaknpraHckui kaHan (XBK) 3abupaeTt Boagy u3 Hesaperynupo-
BaHHOrO CTOKa OAHOWUMEHHOW pPeKn, NMeeT MPOTAXKEHHOCTb 28 KM U pac-
npegensaeTt Boay Mexay AByMsi panoHamu Pecnybnvku TamkukncraH.

CyuiecTBylollee COCTOSHME BogopacnpeneneHus Ha KaHanax n cTto-
XacTU4ecKkunin xapaktep KonebaHui pacxogos BOAblI MPUTOKOB 3aTPYOHAIOT
paBHOMepHOe obecnedyeHne notpebutenen Bogon u cobniopeHne ycTa-
HOBMNEHHbIX NMMUTOB. HabntogaTcs ownbkn B n3MepeHunm pacxogoB U
YPOBHEWN BOAbI U3-32 OTCYTCTBUS UMW HEQOCTaTOYHOW TOYHOCTU U3MepU-
TenbHbIX YCTPOMUCTB; HECBOEBPEMEHHOCTb U HEAOCTOBEPHOCTL UHJIOpMa-
LUK, nosiydaemon Ha rmgpornocrtax, a Takke HenpousBoauTernbHble opra-
HU3aumMoHHble cbpockl BOAbl. [Na yCcTpaHeHUst 9TUX HeJOoCTaTKOB N B Ka-
YecTBe PasBUTUS MHCTPYMEHTOB WHTErpMpoOBaHHOIMO ynpaBSieHUs BOAHbI-
MU pecypcamn depraHCKOM O0SIMHbI akTyanbHbIM ABNAETCH BHeOApPEeHue
cucteMbl asToMatmsauum o6vLekToBbBO «Chipgapbs» v NUMOTHBIX KaHa-
noB.

2. Uenb n 3agaum npoekra

Llenbio npoekra aBNSeTCs BHeOpeHME YacTUYHO aBTOMaTU3UPO-
BaHHOW CUCTEMbI PErynmpoBaHnst U ONepaTUBHOIO KOHTPONs 3a BOLOpac-
npegeneHnem ans obecnedyeHnss notpebutenen Bogon B HeobXxoaMMOM
KONMMYEeCTBE U B HY)XXHbl€ CPOKU, CO3[aHME CUCTEMbI MOHUTOPUHIA MO KaX-
Aomy OB6bekTy 3a rofioBHbIM BOA03abopom, BOKOBOWM MPUTOYHOCTLIO, Ba-
NaHCOBbIMW TMAPONOCTaMM 1 BOA03ab0PHBIMU COOPYKEHUSMNA.
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3apaye aBTOMaTu3auuMM M MOHUTOPMUHra SIBMNSETCHA co3daHue
CUCTEeMbI YNpaBreHnst U KOHTPOIs 3a paboTol kaHana, YTo NO3BOJUT:
— MOBbICUTb pPearnbHOCTb BbINONTHEHUS NNaHa BOAOMNONb30BaHUS;
— co3gaTb YCroBUS ANs YCTOMYMBOrO, paBHOMPAaBHOMO, CrpaBeariBoro
BOOOOENEHUS, rapaHTUPYOLLEro ctabunbHOCTb U PaBHOMEPHOCTb BOAO-
NoJaun u UCKMNIOYEeHNe HENPOaYKTUBHBIX 3aTpaT BOAbI.

YKkaszaHHas uenb gocturaetcs npumeHeHnem cuctembl SCADA Ha
rOSIOBHOM M Y3JI0BbIX COOPYXeHUAX, BanaHCcoBbIX rmgponoctax u gucnet-
yepusaumen Bcex OObEKTOB YMNpaBfEHUS, CO34aHMEM TENEKOMMYHUKaL M-
OHHbIX CBSI3EN U KOMMboTEpM3aumen coopa, o6paboTkn N XpaHEHUs UH-
dopmaumn, a Takke NPUMMEHEHUEM MOHUTOPUHra No GanaHcoBbLIM y4yacT-
Kam, npoBoaMMOro HabnwgaTensimy, OCHalWeHHbIMU CpeacTBaMn CBA3U U
TpaHcnopToM. [Monyuntb cTtabunbHoe BogopacnpeneneHme ¢ yCTonumBbIM
N paBHO3Ha4YHbIM MO BCEW ANMHE KaHaroB yaoBreTBopeHneM TpeboBaHum
noTpebutenen HamevaeTcsa NyTemM aBToMaTM3auUum Y3OBbIX COOPYXEHUN,
aBTOMaTusauyum cbopa nHdgopmaummn no 6anaHcoBbLIM rMAPONOCTamM U CUC-
TEMOWN MOHUTOPUHra no GanaHcoBbIM y4acTkam, NPoBOAMMOro Habnwaa-
TEeNsAMU, OCHALLEHHbIMU CPEeLCTBaMM CBA3U U TPAHCMOPTOM.

3. TexHONOrM4YecKmne OCHOBbI ynpaBlieHusA BOOHbIMU pecypCcamMmu

B ynpasneHun BoOHbIMM pecypcamMu CUCTEMbl MUMOTHbLIX KaHaroB

NPUHUMNMAnNbHbIX Pasfnuunini HET, B KaxXaow pecnybrmMkaHCKon cucteme
MMEITCA TPU YPOBHS:
— GacceiHOBbLIN YpOBeHb, YMNpaBrieHNWe Ha KOTOPOM OCYLLECTBIISETCS
BEBO «Chbipgapbsi» 1 YnpaBneHuamMM BOLAHOIO X03AMCTBa pecnybrivkaH-
cknx MuHnctepcts. Ha aTtom ypoBHe yctaHoBneHHble MKBK numntel Boa-
HbIX pecypcoB pacnpeensatoTcd No UPpPUraumoHHbLIM cMcTemam 1 ocylle-
CTBIISIETCS KOHTPOSb 3a UX cCObnogeHneMm;

— ypoBeHb BbaccenHOBbIX ynpaBrneHUn UpPpPUraLMoOHHbLIMU CUC-
TemMamMu 1 YnpasrieHUsi MaructTpanbHbiMM KaHanamu ®epraHckon Ao-
NuHbl (B Y3beknctaHe) unum obnactHble ynpasnenust (8 Kuprnsum n Taa-
XUKNCTaHe). Ha 3ToM ypoBHE, C y4E€TOM YCTaHOBIEHHbIX NIMMUTOB U 3as-
BOK noTpebuTtenen, yTBepxaalTcsa niaHbl BOAOMNOMb30BaHUS C pacnpe-
AerieHneM BOAHbIX PeCcypCcoB MO KOHKPETHBIM KaHanaw;

— ypoBeHb YnpaBneHUA KaHaraMu, Ha 3TOM YpPOBHE Npon3BoauTCS
nogekagHoe pacnpenernieHne BOAbl B COOTBETCTBUMM C YTBEPXKOAEHHbIM
NraHOM U KOHTPOJb 3a COOTBETCTBMEM BOAOMNOAAYM NOTPEOUTENSM NnaHy
BOAOMNONb30BaHUSA, NoAeKaaHas KOPPEKTMPOBKA, NPy HEOOXOAMMOCTM, Mo-
AaBaeMbIX pacxooB.
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B cucteme onepatmBHOro ynpasreHuss BogopacripeferieHMemM Ha
KaXXQOM KaHane MmerTcs ronosHon gucnetvepckun nyHkT (FAM) n 6anak-
COBble Yy4acCTKM C MeCTHbiMU aucnetdyepckumu nyHktamu (MAOM). Tpw
YnpaeneHmn kaHanom wumeetcs LleHTpanbHbIM AUCNETYEPCKUN  MYHKT
(LLAIM), koTopbIn ABNAETCA LeHTpanbHbIM 3BEHOM B yNpaBfieHnn Bogopac-
npegeneHneM no kaHany.

YnpasneHne BOAHbIMM pecypcamu Ha obbekTax BBO «Cbeipgapbsa»
OCYyLLEeCTBNSAETCHA N0 YCTaHOBMEHHOMY NIMMUTY BOHbIX PECYpPCOB MO rO-
NOBHBIM  COOPYXEHUAM  KpynHbIX KaHarnoB. HapbiH-KapagapbuHckoe
yrnpaBneHue rmgpoysrfioB Ha OCHOBE 3TUX NIMMUTOB U (PaKTU4EeCKOro 3Ha-
YEeHUS U3MEPEHHbIX PacxogoB BOAbl MO OCHOBHbIM rMAPONOCTaM onpeae-
ngaeT 3ajaHHble pexunmbl paboTbl rMAPOY3NoB U nepefaeT aucnetyepam
rmgpoysanos. [ncrnetyepbl OCHOBHbLIX TMAOPOY3NOB peanusyroT 3aJaHHble
PEXMMbI C MOMOLLBIO U3MEHEHUS OTKPbITUA 3aTBOPOB Y3MOBbLIX COOpYXe-
HUN.

OcCHOBHOWN LEeNbI yNpaBneHns rofoBbiMU pexnMamun pacnpegene-
HUA BOAHbLIX PECYpCOB Mexay NnoTpebutensamMm Ha KpynHbIX Marucrtparb-
HbIX KaHanax aABnsaeTcAa onpeneneHne ce3oHHbIX NoTpebHoCcTen B BOAHbIX
pecypcax Ha NnaHupyembli Nepuos Ha OCHOBE JaHHbIX O MiiaHUpyeMblX
nnowaasix n cocTaBe CerbCKOXO3SANCTBEHHbBIX KyrNbTyp, pexumax npo-
MbIBHbIX, Baro3apsiikoBbIX M BereTauuoHHbIX NOMMBOB, a Takke noTpeb-
HOCTSIX APYrux oTpacrie Hapo4HOro X03ANCTBa (MPOMBbILLNIEHHOCTH, 3HEp-
reTUKn, KOMMyHanbHOro xo3snctea u ap.). NMpn aTom HeOB6XOANUMO y4eCTb
rmgpomonysibHoe paroHMPOBaHWE OpOoLLaeMbIX 3eMeSlb, NPOrHO3bl Pacxo-
A0B BOAbl B rofIoBHbIX BoAo3abopax, 0COBEHHOCTM Y4aCTKOB U rMapOTeX-
HUYECKUX COOPYXKEHUN.

Mpw roanYHOM NNaHMpPOBaHUN BoAopacrnpeaeneHnst YCroBHO MOXHO
BbIAENUTbL CrieaytoLLme 3agaqn:

3apava 1: OnpegeneHne TpebyeMbiXx 00bEMOB BOAHbLIX PEeCcypCcoB
Ans BOAONONb30OBaTeNen Ha BereTauMoHHbIN U HEBEreTaunoHHbIN Nepuo-
abl.
CocTtaB ucxogHou nHopmaumu:
— COCTaB CefbCKOXO3AANCTBEHHbIX KyNbTyp,
— NNowjaau, 3aHATbIE CEeNbCKOXO3ANCTBEHHBIMU KYNbTypaMu,
— pacnpegerneHue nnowanen no ruapoMoaynbHbIM panoHam,
— HOPMbl BOAONOTPEDBNEHNA CenbCKOXO3SNCTBEHHbIX KYNbTYP
— HOPMbI NPOMbIBKW NIOLLAAEN OPOLLEHUS;
— Cpe4HEMHOroneTHME rmaponorndeckne xapakTepucTnku panoHa;
— KOPPEKTMpPOBKa 06 bEMOB BOAHbLIX PECYPCOB COrfacHO BblAENEHHbIM Jn-
MUTaM.
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Pe3ynbTaThbl pelleHus:
— Tpebyemble 06beMbI BOAbI ANS KaX4oro sBogonotpebutens 3a Becb roq
(BereTaumMoHHbIN U HeBereTaunoHHbIN Nepuoabl).

3apaya 2: YTouHeHne TpeboBaHuin noTpebuTtenen ¢ y4eToMm Bblae-
NEHHbIX IMMUTOB Ha BereTaunoHHbIN Nepuoa.

CocTtaB ucxogHoun nHcpopmauumu:
— MPOrHo3 BOOHOCTU TEKYLLEro roaa.

Pe3ynbTaTbl pelueHus:
— BblAeNeHHble 06beMbl BOAbI 1151 KaX4oro BogonoTpebuTens Ha nepuop
BeretTauuu 1 HesereTaumm, a TaKxe Ha rof.

PesynbTtaTt peweHusi 3agay rogqoBoOro niaHMpoBaHUA:
— YTOYHEHHbIV MNnaH BOAONOMb30BaHNS Ha nepuop Beretauumm n HesereTta-
LK, a Takke Ha rog.

3apaya 3: CocTaBneHue 1 yTBepXxaeHue rnaHa BOAOMNOSb30BaHNUSA
Ha nepuon Beretaumm n HeBereTaunu.
CocraB ncxogHoun nHcpopmauumn:
— TEXHUYECKME BO3MOXKHOCTM Y4aCTKOB MpPpUrauMOHHON CUCTEMBI,
— nnowagm, 3aHATbIE CENbCKOXO3ANCTBEHHBIMU KyNbTypamMu,
— pacnipegenexue nnowazen no rmapomMoaysibHbiM panoHam,
— HOpPMbI BoZonoTpebneHnsa cenbCKOX03MCTBEHHbBIX KYNbTYp,
— HOPMbI NPOMBbIBKW NOLLAAEN OPOLLEHUS.
Pe3ynbTaTbl peLlueHus:
— BblaeneHHble 060bembl BOAbI ANS KaXaoro sogonorpedutens Ha nepuoa
Beretauum 1 HeBereTauum 1 Ha Kaxayro aekagy nepuoga.

PesynbTaTt pelweHuns 3agay rogqoBoro nnaHMpoBaHUS:
— YTOYHEHHbIV NnaH BOAONONb30BaHUS Ha Nepuos BereTauum n HepereTa-
LMK 1 Ha Kaxkaylo aekaay nepuoaa.

ﬂpm onepatuBHOM Ce30HHOM TMJTaHUpOBaHNK BoOAoOpacnpeneneHns
exeneKkanaHo pelarTcda cnegyruwmne 3agadi.

3apaya 1: AHanus kadectBa BojopacnpeneneHus no norpeburte-
NAM KaHana 3a npowegLyto gekagy.

CocTtaB ucxogHon nHopmaumu:
— NnaH Bo4ONOMNb30BaHWS,
— bakTMyeckasa nogada BoAbl MO 3asiBKaM notpebutenen B npegenax nu-
MUTa 3a UCTEKLLNIN Nepuoa,
— hakTu4ecknn rmgporpag cTtoka 3a UCTEKLLNIN nepuoa.

PesynbTaThbl pelueHus:

88



— cOCTaBbl NMokasaTernen no BblAeMNeHHbIM KpUTEPUSAM 3a UCTEKLUIA nepu-
on.

3apayda 2: [porHo3 cTtoka 1 3asdBKM Ha rofioBHble BoAo3abopbl Ka-
HafoB Ha NPeAcCTOosLLY0 AeKaay.

CocTtaB ucxogHou nHcopmaumu:
— 3asBKK NoTpebuTtenen Ha npeacTosaLyo gekagy opmupyoTcs no dak-
TUYECKMM AaTaMm MOMNUBOB CENbCKOXO3SMCTBEHHbIX KYINbTyp C y4E€TOM BO-
AoobecnevYeHHOCTM B rofioBe KaHarna, a Takke no TeKywMM NorogHbIM yc-
noBusAM,
— MPOrHO3 rmaporpada cToka Unu YyTOYHEHHbIE NIMMUTBI Ha FOSTIOBHbLIE BO-
A03abopbl.

PesynbTaTtbl pelueHus:
YTOYHEHHbIE 00BEMbI BOAHLIX PECYpPCOB rofioBHbLIX BOoA0o3abopoB u noaa-
BaeMble NoTpebutenam Ha NPeacTosALLYO aeKkagy.

3apaya 3: PacyeT yTOYHEHHOro BapuaHTa BogopacrnpeneneHust no
notpebutensam kaHana.

CocTtaB ncxogHou nHcpopmauum:

— 3adBK/ NOTpebuTenen Ha npeacToswyo gekaay opMUpyoTcs no gak-
TUYECKUM [aTaM MOSIMBOB CESIbCKOXO3SAMCTBEHHbLIX KyNbTyp C y4€TOM BO-
AoobecnevyeHHOCTM B rofioBe KaHana, a Takke no TeKyLwMM NorogHbIM yc-
noBUAM,

— (pakTnyeckoe 3Ha4yeHmne BOAHbIX PECYPCOB MO rofloBHLIM Bogo03abopam
— rmapasniMyeckue napamMmeTpbl y4acTKoOB KaHana,

Pe3ynbTaTbl pelueHus:
— 06BbEMbI BOOHbIX pecypcoB, nogaBaeMble NoTpebutensam Ha npeacros-
LLYIO fleKkaqy, U pexuMbl BogopacrnpeneneHus no yyactkam KkaHana.

3apava 4: lNpuHATME pelueHun no peanusauum BapuaHTa BOAOMNO-
Aaydu no notpedbutensm KaHana.

OTa 3aja4vya B OCHOBHOM OpraHm3auWOHHOro xapakrepa, T.e. 34ecCb
OCYLLECTBNSAETCA COrflacoBaHne W YTBEPXOAEHME YTOYHEHHbIX 06BHLEMOB
BOAHbIX PECYPCOB rOfIOBHLIX BO403ab0OpOB 1 nogaBaeMblx notpebutensm
Ha NpPeacToALLY0 AeKany

OCHOBHOWM LenbIo yrnpasieHnsa KpaTKOCPOYHbIMKA pexXmnmMamn pac-
npeaeneHna BoAHbIX PECYPCOB ABMAETCA pearnun3auna OJOJITOCPOYHbIX pe-
XNUMOB BOoOpachnpeneneHnda ¢ ydetoM anHaMmnyeckmnx CBONCTB OOBHEKTOB,
TeXHOJIOTnM4eCKnx 1 3KCnyaTaunMOHHbIX ocobeHHOCTEN, a Takxke opraHu-
3aUMOHHbIX Ol'paHquHI/Iﬁ.

30ecb exegHeBHO pewarTcsa cneayruime 3agadn:

3apayva 1: PacyeT napameTpoB ynpaBrieHus asns rmgpoTexHUYeCcKmx
COOPYXEHUN.
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CocTtaB ncxogHomn nHcpopmauumu:
— faekagHble 06beMbl BOOHbLIX pECYPCOB MO OCHOBHbIM KaHanam,
— (pakTnyeckne pacxodbl BoAbl Ha rofIOBHbIX BOA03abopax OCHOBHbLIX Ka-
Hanos.,
— rmapasrnmyeckue napameTpbl U pexmmbl paboTbl IMOPOTEXHUYECKUX CO-
OPYXXEHUMN.

Pe3ynbTaTbl pelweHus:
— CYTOYHbI€ pPeXuMbl paboTbl MMOPOTEXHNHYECKMUX COOPYKEHUNA.

3apgaua 2: Crabunusaumsa pexuma paboTbl y4acTKOB KaHarnoB C
y4eTOM nepexoaHbiX NpoLEecCoB.

CoctaB ncxonHou uHcpopmaumum:
— rmgpaBnuyeckne napameTpbl y4acTKOB PEKMU,
— hakTnyeckne pexxmumbl NOCTyNaroLLEero CToka,
dakTMyeckne pexxmmbl BOLOBbLIMYCKOB NO y4acTKaM.

PesynbTaTbl peLueHus:
— pexumbl 6anaHCcoBbIX MMOPONOCTOB U Y3MNOBbIX COOPYXEHUN C y4eToM
ANHaMMYeCKMX NPOLIECCOB Ha y4YacTKax KaHana.

3apaya 3: Y4yeT 1 KOHTPOIb (pakTUYeCcKoro pacnpegeneHns BogHbIX
pecypcoB Mo y4acTkam kaHana.

CoctaB ncxogHomn nHcpopmauumn:
— 3asiBKM noTpedbutenen No BOAOBLINYCKaM y4yacTka Ha npolielme CyTKu;
dhakTnyeckne pexnmMbl BOLOBbLINYCKOB MO yHacTKaM KaHana.

Pe3ynbTaThbl pelweHus:
— pacyeT OTKMOHEHUN (PakTUYECKNX PEXMMOB OT 3asiIBOK notpebutenen B
npeaenax yTouHeHHOro nMmMuTa 1 HEBS30K Mo GanaHCoBbIM rMapPoNocTam.

3apaya 4: OueHka hakTnyeckoro pacnpeneneHma BoAHbIX pecyp-
COB MO y4acTkaM KaHana v B LiefloM Mo KaHany.
CocTtaB ucxogHomn nHcpopmauumu:
— OTKITOHEHUS (paKTUYECKNX PeXMMOB OT 3asiBOK notpeburtenen B npeae-
nax yTOYHEHHOro fIMMUTa U HEBSA30K No BanaHCcoBbIM rMaponocTam;
PesynbTaTtbl pelueHus:
— OUEeHKa haKTUYECKUX PEXMMOB YyHaCTKOB KaHana v notpedurtenen.

CerogHsa B YnpaBneHusax NuIioTHbIX KaHarnoB oTAerbHble 3ajayn 13
AAaHHOro Komriekca (Hanpumep, coctaBrneHne ce3oHHOro nnaHa sogopac-
npegeneHna no oTBoAaM KaHana) peLuaroTcsl C MOMOLLbIO CUCTEMbI SNeK-
TPOHHbIX Tabnuy Excel. MHoroe peluaeTcss Ha OCHOBE WHTyMUMK ynpas-
NeHYecKoro rnepcoHana (HavarnbHUKOB ynpaBneHwus, oTAerios, rmgpoyya-
CTKOB U INCNETYEepOB).
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4. CteneHb aBTOMaTu3auum M gucnetyepmsaumn OCHOBHbIX Y3-
NOBbIX COOPY>XE€HUA U MOHUTOPUHIa No 6anaHcoBbLIM rMAPONOCTaM

[(ONOBHbIE 1 Y3MOBbLIE COOPY)XEHMSI OCHALLLEHbl 060pyaOBaHNEM CUC-
Tembl SCADA, Ha Bcex perynatopax yCTaHOBMEHbl AaTYUKU MONOXEHUSA
3aTBOPOB, AATYMKMN YPOBHEWN BOLbI BEPXHEIO U HMXHEro 6bedoB.

B aBTOMaTMyeckom pexnme paboTaroT:
— TOJIOBHbIE PErynaTopbl KaHanoB No NMoAAep)XaHuio 3a4aHHOro pacxoga
MO YPOBHIO FOPU30OHTA BOAbI HA FONOBHbIX rMApPONocTax;
— NneperopaxvBatoLlee COOpYy>XeHUe Nno ypoBHSAM BOAbl BEpXHero bbeda;
npu 3TOM BCS MHOPMaLUUS C AaTYMKOB OTOOpaXKaeTCca Ha MHEMOCXeMax;
npeaycMoTpeHa 3almTa OT BHELTATHbIX CUTyauun (3aknnHnBaHue 3aTBO-
pOB, MpPEBbILIEHNE MaKCUMalbHbIX YPOBHEW, OTKMNIYeHWe a3nekTponuta-
HWUS, OTKPbITUE CUMOBbLIX LMTOB NOCTOPOHHUMM NL@AMU U T.1.).

O6opynoBaHne cuctembl SCADA gnst ronoBHbIX U Y3MN0OBbIX COOpPY-
XXEHWI BKINIOYaeT:
— KOMMbIOTEPBI;
— MporpaMMmupyemMbie KOHTPOINepbI;
— MOOynu BBOAA M BbIBOAA;
— AAaTYMKU YPOBHS BOAbI M MOMOXEHNSA 3aTBOPOB;
— obopynoBaHue cucTeMbl Nnepeaayn AaHHbIX.

Aduncnetyepckne NyHKTbl FOMOBHbBIX U Y3MOBbIX COOPYXEHUI OCHaLle-
Hbl KOMMblOTEPAMM U 0OOPYAOBaHMEM CUCTEMbI NEpedayn gaHHbIX, obec-
nevnsaroLen becnepebonHyo cBsasb mexay LleHTpanbHbIM U MECTHbIMU
ANCNETYEPCKNMM MYHKTaMKM U aBTOMaTUYECKY0 nepenadvy nHopmauuu.

Mo NpoeKTy aBTOMaTU3NPOBaHbI:
— Ha obbektax bBO «Cbipgapbsi» — 5 y3roBbIX COOpYXeHui (Bcero — 46
3aTBOPOB, 5 ANCNEeTYEPCKNX NYHKTOB);
— Ha KOxxHoMm PepraHCKOM KaHane — 8 y3noBbIX COOPYXEHUN U 0O6BHEKTbI
KapkngoHckoro BogoxpaHunuwia (Bcero 72 3atBopa, 17 guMcnetyepcKux
MYyHKTOB);
— Ha ApaBaH-AKBYpUHCKOM KaHane — 3 y3noBbIX coopyxeHus (17 3aTBo-
poB, 7 ANCNEeTYEPCKUX NMYHKTOB);
— Ha XooKnbakmpraHCKOM KaHane — 5 y3rnoBblX COOpYXeHun (36 3aTBo-
poB, 6 ANCNeT4YEPCKMUX NMYyHKTOB).

banaHcoBbie rMaponocTbl ocHawleHbl cuctemon SCADA ¢ gatymka-
Mu ypoBHen Boabl. ObopyaoBaHue cuctembl SCADA aonsa 6anaHcoBbIX
rmOponoCTOB BKMOYAET:
— NporpaMmMupyemble KOHTPOMepsbl;
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— MOAynu BBOAA, BbIBOAA, AATYMKM YPOBHSA U 060pydoBaHNe CUCTEMBI Me-
pefayn gaHHbIX.

NHpopmaumsi 06 ypoBHSIX M pacxofdax BOAbl onepaTtMBHO MO Tere-
KOMMYHUKaLMOHHOW cBA3KN nepeaaetca B Ml rmgpoyyacTka, K KOTOpOMY
OTHOCMKTCS 3TOT HanaHCcoBbIN rMAPONOCT.

ABTOMaTM3MPOBaHbI:
— Ha KOxHom PepraHckom kaHane — 10 rmgponoctoB (1 — ronoBHown, 9 —
6anaHcoBbIX);
— Ha ApaBaH-AkbypuHcKoM kaHane — 4 rugponocta (1 — ronosHon, 3 — 6a-
NaHCcoBbIX);
— Ha XomxmbakmpraHckoM kaHane — 3 rmgponocta (1 — ronosHon, 2 — Ga-
NaHCOBbLIX) U 7 ANCNETYEPCKNX MYHKTOB.

[1Ns1 KOHTPONS1 YPOBHEN BOAbI MPUMEHEHbBI YNbTPa3BYKOBbIE AAaTUYMKK
ypoBHSA Tuna Prosonic FMU230E, umelowme ctaHOapTHbIM aHanoroBbIv
TOKOBbIN Bbixon (4—20 MA). KoppekTupoBka TemnepaTypHbIX MOrpeLlHo-
cTen B npubope nNpom3BOAUTCS C MOMOLLIbIO BCTPOEHHOIO TepMogartyumka.
TexHudyeckas QOKyMeHTaumsa npubopa nocTtaBnseTca B KOMMNEKTe ¢ 060-
pyaoBaHWEM WM OOMKHA ObiTb MCMOMb30OBaHa 3KCMNyaTauMOHHbIM MepCo-
HanoMm npu paboTe C cuCTEMOW AucneTyepusaumm u asToMaTM3auunn

(COA).

[na KOHTPOsSis NOSIOXKEHUA 3aTBOPOB MCMONb3YTCA abConoTHbIE
MHOroobopoTHble aHkogepbl Tvna OCD-SL00G-0812-S100-CAW, co cne-
uuanbHbIM UHTepdencom SSI, conpsraemMbiM HeENOCpPenCTBEHHO C KOH-
Tponnepom Decont-182 komnnekca [JEKOHT.

[1na KOHTpOns kayecTBa BOAbl MPUMEHEH JaT4YUK dNEKTPONPOBOLAHO-
ctn Tuna JUMO CTI-500, vmetowmin ctaHgapTHbIM aHanoroBbli TOKOBbIN
BbIxoa (4—20 MA), Nnoaknyaembii K MOAYM BBOJA aHanoroBblX CUrHa-
nos AINS8. [JaTyMk MOHTUPYETCS COBMECTHO C JaTYMKOM YPOBHS BEPXHErO
bbeda.

OcHoBHbIM cpeacTtBoM peanusaumm CLA B kadyecTtBe nMporpamMmMHO-
TEXHUYECKUX CPEACTB CONPsiKeHNa aBTOMaTUYECKUX AaTymkoB ¢ OBM Bbl-
6paH komnnekc OEKOHT, mn3rotasnmBaembin B Poccuiickon depepaumn.
OH ceptudunumposaH NocctaHgaptom PP nog Homepom RU.C.34.004.ANe
6973 1 BbIrOQHO OTNMYAEeTCa OT aHaNOrMM4YHbIX KOMMNEKCOB JKCnyaTauu-
OHHbIMU, KA4YECTBEHHBLIMU N CTOMMOCTHBIMW MOKa3aTensiMu.

NHTennekTyansHbIM yCTPONCTBOM cbopa u nepefayn MHgpopmaumm
B CIOA aBnsetca koHTponnep Decont-182 komnnekca OEKOHT. [Mpo-
rpammupyembin koHTponnep Decont-182 obecneuymBaeT B3aMmogencTamne
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C MOoA4ynaAMu cUCTeMbl BBOJA-BbIBOAA, UCMOJSTHAET anropuTMbl, BedeT ap-
XUBbI, NOAOEPKUBAET CBA3b C APYIMMU KOHTpOiepaMmn N BEpPXHUM ypOB-
HeMm cuctembl. KoHTponnep Decont-182 umeeT onepaTuMBHYIO NamMATb eM-
KocTbto 1024 knnobawnT, NOCTOAHHOE 3anoMUHaloLee YCTPONCTBO (Ha Oc-
HoBe FLASH) emkocTtbto 1024 knnobanT, npoLeccop ¢ TaKTOBOW 4acToOTON
30 MI'y »n npegHasHadeH OnNA 3Kcrinyataumm B Cnegyrowmx YCroBUSX:
Temnepartypa ot —40 go +70°C; BnaxHocTb 0T 5 00 95%; HanpsxxeHne nu-
TaHus ot 9 go 30 B npu Toke noTpebnernuns go 115 MA.

Moaynu BBoaa/BbiBoga obecnedmBaloT HeEOOXOAMMYIO NEepPBUYHYIO
00paboTKy BXOAHbLIX PU3MYECKMX cuUrHanoB ¢ obbekTa, npeobpasoBaHue
X B 3alMLLEHHbIN UMuppoBon BUA ANA OanbHenwen nepegadu no TexHo-
Norm4yeckon ceTu. YnpasneHne nogbeMOM U OnyCcKaHMem 3aTBOPOB Mpo-
M3BOOUTCA NOCPEACTBOM Mofdadn YnpaBnAloWUX CUrHanoB Ha CXemy
ynpasrieHnsa yepes wkadobl ynpasneHus (LLUY3), pasmewaemble No Mecty
BO3Me KaXkJoro npueoga 3artsopa.

CocTosiHMe UCMONHUTESbHBLIX MEeXaHN3MOB KOHTPONMpyeTcs no crne-
AyLWwmMM napaMmeTpam: Hanuyme nutaHud, AUCTaHUWMOHHbBIM/MECTHbIN pe-
Xnm paboTbl, cpabaTbiBaHWe 3almMTbl MO TOKY NpU neperpyske npueoaa.

Bce curHanbl ¢ npeobpasosatenen v LwkadoB ynpaBneHus 3aTBo-
paMmun nepeaaroTcs no KabesnbHbIM NUHUSAM Ha BXOLHbIE MOAYMNN KOMMSEK-
ca KTC. Bce mogynu BBoaa/BbiBO4A CUrHANOB M KOHTPOMSEepbl pa3Melle-
Hbl B wkadax KTC, CMOHTUPOBAHHbIX B HENOCPEACTBEHHOW ONN30CTU OT
wkadgoos LLYS.

NHTennekTyansHbln KOHTponnep Decont-182 cessaH ¢ NOBM (auc-
neT4epCKUM NepcoHanbHbIM KOMMLIOTEPOM), pacnonoxeHHsim B A1 nno-
TUHbI. KOHTponnep sBnseTcs OCHOBHbIM 3BEHOM CUCTEMbI AncneTvyepusa-
unn. B HeMm BbINOMHSATCA BCE OCHOBHbIE pacyeTbl Kak Nno onpeneneHunio
TEeKYyLLNX 3HaYEeHUN pacxo[oB BOAbI, TaK U ynNpaBnsoLmMX BO3AeNCTBUA Ha
3aTBOPbLI, B peXMMax aBTOMaTUYECKOro peryrmpoBaHns YpoBHEN N pacxo-
00B Ansa obecneyeHnsa 3agaHHOro pexmnma Bogonosib30BaHus.

M3BM cnyxuT ans oTobpaxeHus nonyyeHHon nHdgopmaumm, ee ob-
paboTkn 1 hopMUPOBaHUS pPEXMMOB paboTbl rMapoysna B 3aBUCUMOCTU
OT TEKyLUMX 3aady onepaTuUBHOroO ynpasneHus. Pexumbl paboTbl rmgpoys-
na 3aparTcs AUcneT4epCcKUM nepcoHarnom.

Beibop MOBM gna MAIM wn LM, coctaB nepudepuinHbiX YCTPONCTB
N CUCTEMHOE nporpammMmHoe obecneyeHne. B kayecTBe AMCNETYEPCKUX U
NYNbTOBbLIX KOMMbIOTEPOB NPUMEHEHBI KOMMNbLIOTEPLI, COBMeCTUMbIe ¢ IBM
PC, c onepauunoHHon cuctemon Windows XP.
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Ynpasnswowme komangbl ot N3BM MM noctynatoT Ha KOHTponne-
pbl Decont-182, koTopble, B COOTBETCTBUM C afirOPUTMOM YynpaBreHus 3a-
TBOpamMn, POPMMUPYIOT BbIXOOHbIE CUrHarnbl yrpaBfieHUd v nepegarT nx
moaynam DOUT. Moagynu DOUT ansa kaxgoro kaHana MMeT BbIXOLHbIE
NUCMNOSTHUTESbHBLIE 3NEKTPOMAarHUTHbIE pere, KOTOopble YynpasnsaloT 3aTBO-
paMu ruapoTEXHUYECKNX COOPYXXEHUM.

MNpyMmeHeHne MoAyNbHOrO NPUMHUMNA NOCTPOEHUSI KOMMIEKCa TEXHU-
YecKMUX cpeacTB MO3BOMsieT B AanbHenwem 6e3 60onbluMx CROXHOCTEN
NPOM3BECTUN pacLUMpPeHne CUCTEMbI BLUMPL (BKMOYEHUE OOMONMHUTENbHbIX
NOACUCTEM) N MHTEFPMPOBaTL ee B cucTeMy 6onee BbICOKOrO YPOBHSI.

MporpammHoe obGecneveHne CIA NOCTPOEHO MO UepapxXuyeckomy
NPUHLNMNY C UCMNOSIb30BaHNEM Ha KaXKOM YpPOBHE MPOrpamMMHbIX CpeacTs,
pellaroLmx onpeneneHHsle 3agadn. lNporpammHoe obecneyeHne BKNOYa-
eT:

— KOMMMEKT CTaHA4apTHbIX MporpamMm KOHMUIypUpoBaHUS TEXHUYECKNX
cpeacts, B ToM uucne flash-pesmgeHTHas onepaunoHHast cucTtema
RTMEX v ctaHgapTHble NporpaMMHbI€ KOMIMOHEHTHI;

— KOMMMEKT nporpamMHoro obecneyvyeHust yrnpaBneHnsa KOHTpornepamm u
pa3paboTky cneumannanpoBaHHbIX anropuTMoB. OTO NporpaMmmHoe obec-
neyeHne OPUEHTMPOBAHO Ha mucnonb3oBaHne B cpeane Windows XP u co-
OEPXUT B CBOEM COCTaBe aMYNATOP A4pa CeTeBOM MHOrosagavyHow orie-
paunoHHou cuctembl RTMEX;

— [ONOSfIHUTENbHbIE CEPBUCHbIE W CUCTEMHbIE MporpamMmbl B cpefe
Windows;

— crneunanbHoe nporpammHoe obecnedeHue, paspaboTaHHOE B pamMKax
npoekTa Ana MOHUTOPWUHIa 1 yrnpasneHna B COOTBETCTBUN C TEXHOMNOrn4ye-
CKUMW perfiameHTamu;

— cneumanbHOe nporpaMmmHoe obecneveHune, peanuaylolee mHtepdenc-
Hble (PYHKUMM C onepaTUBHbLIM MepcoHanomM obbekTa, npeaHasHadYeHHoe
Ans yoobHoro M MHTYUTUBHO MOHATHOrO npeacTaBneHus uHgopmauum
TEXHOJIOrMYyecKoMy nepcoHany v Beogy ero komasg no Hactponke COA n
yrnpasrieHnIo.

CeTeBasi MHOrosagadHasi onepaunmoHHasa cucTemMa peanbHoro Bpe-
MeHn RTMEX ynpaBndeT nporpamMmMHbIMKU KOMMOHEHTaMK, KOTOpble npea-
Ha3HadeHbl ans obecneyvyeHns: CBS3M C APYrMMU y3ramu CeTU KOHTporse-
poB, paboTbl ¢ Moaynamu BBOAa/BbiBOAa, 06paboTkn nocTynawwen UH-
dopmaumn, MPUHATUA pPeLUeHUn Mo ynpasBrieHUo, Bbigayn UCMNOMHUTESb-
HbIX KOMaH, Ha cunosoe obopyaoBaHue.

CtaHgapTHOe nporpammMmHoe obecnevyeHne KoHUIrypupoBaHuUsl Tex-
HUYECKNX CPedCTB CUCTEMbI U HACTPOMKN KOMMOHEHTOB, BbINOSTHAOLMX
TMNOBblE PYHKUMN CUCTEMbI MOHUTOPUHIA U ynpaeneHusi, obecnevnBaeT

94



AOCTYN K pecypcam KOHTPOMMepoB C NynbTOBOrO KOMMbOTEPA CUCTEMbI U
UX KOH(UIypUpoOBaHME MO4 KOHKPETHYI peanu3aumio BbINOSTHAEMbIX
dyHKUUI. T1ONHBIN NakeT HaCTPOeYHOW/KOH(UIypaunoHHON NHJopMaLmm
aBnsieTca pesynbtatoMm paspabotknm COA n BXoOuUT B KOMMMEKT 3KCMnya-
TaUMOHHOWN AOKYMEHTaLNM.

PaspaboTka nporpamMHOro obecnedeHns ynpaBreHUs TeXHONOoru-
yecknm obopyanoBaHNMEM B COOTBETCTBUU C TEXHOMOMMYECKUMU PErNaMeH-
Tamu, NPOU3BOAUTCA C NPUMEHEHNEM Cpebl pa3paboTku, NO3BOSISOLLEN
onucbiBaTb HEOBXoAMMble pacyeTHble U (PYHKUMOHAmNbHbIE KOHCTPYKLMM
Ha A3blke «B6rIo4HOro» nporpammmpoBaHus. NpumeHeHne obpasHoOro A3bl-
Ka oyHKUMOHanNbHbIX 6510KOB NO3BOMSET NIErKO peanu3oBaThb CMOXHble an-
rOPUTMbI, FIETKO KOHTPONMpOBaTbh pakTUYeCKoe B3aMMOLEUCTBUE 4vacTen
NPOrpamMMHOro KOMrmekca, MUMHUMU3NPOBaTb BpeMs OTNaaku u T.4.

5. Cucrembl nepenaym aaHHbix mexay LLOM v MAON

Cuctema TENEeKOMMYHMKAUUN KaHanoB OCHOBLIBAETCA Ha COBpe-
MEHHbIX CUCTEeMax nepenadn aHHbIX U peluaeT criegyroLlmne 3agadu:
— npuem n nepegavy rerneMeTpmdeckon nHpopmaumu, kotopas dopmMmmpy-
eTCs CMCTEMON aBTOMAaTuU3auum, YCTaHOBIIEHHOW B LiEeHTpax paguocBsi3n
Ha AN, AN Y, rmgpoysnax u 6anaHcoBbIX rMaponocTax;
— CO3aeT KOMMbIOTEPHYIO CETb Ha Base cucTeMbl nepegadn AaHHbIX Ang
npuema, nepegadun n obpabotkm nHpopmaumm mexay LLAM n MO, obec-
neynBaoLLyo eaNHY0 MHOPMAaLMOHHYIO CUCTEMY KaHana.

Cucrtema nepepaum aaHHbIX mexay o6bektamm BBO «Cbipaa-
pba» paboTaeT COBMECTHO C CUCTEMaMKU OuUcneTyepmnsaumm n aBTomaTu-
3aLMn, OCHOBaHHbIMU Ha UCMNoNb3oBaHMN MobunbHom cBa3n No GPRS ce-
TN.

TexHonornyeckasi ceTb nepeaayn gaHHbIX peanu3oBaHa Ha YPOBHE
KoHTponnepos Decont-182 n BupTyanbHbiX KoHTposnnepos WinDecont, Ta-
KMX e, Kakne UCNosib3ylTCca B CUCTEMaxX AucneTyepusaunm n aBtoMmaTu-
3aumn. [ina 6ecnpoBogHON Nepenayn gaHHbIX Mexagy obbekTamm UCnosb-
sytotca GSM/GPRS-mogembl Wavecom MI306B ¢ IP-ctekom, KoTopble
obecneumBaloT nepepadvy AaHHbix no GPRS ceTu onepatopa cOTOBOW
cea3n. Mogembl pabotatT B pexume GPRS, 4To no3sonsaetr opraHu3so-
BaTb CeTb Nnepeaayn faHHbIX Ha ckopoctn o 115 200 6oa (oo 10 kuno-
6anT B cekyHay). Vicnonb3yemMblie NpoekToM MogeMbl paboTaloT B HacToT-
HoM ananasoHe 900/1800 MIu; noTtpebnsembin Tok — oo 200 MA; anana-
30H NUTarLlero HanpskeHust — ot 5,5 go 32 BonbT, AMana3oH pabounx
TemnepaTtyp —oT -20 go +55° C.
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MoaemMbl CMOHTUPOBaHbI B LWWKadax KTC cuctembl gucnetyepusaumm
n aBTomaTtmsauuun. lNutaHne mMoOemMoB OCYLLECTBNAETCA OT WMCTOYHUKOB
NOCTOSIHHOIO TOKa HanpskeHuem +24 B n3 coctaBa komnnekca DECONT
Tmna PW24V1A. [Ina Bcex MOAEMOB WUCMNOMb30BaHbl BHELLUHME aHTEHHbI
Tnna «LWanba-1» npounssoactea HINK «AHTeHHa XXI». AHTeHHa «lllanba-
1» npegHasHayeHa ans TPaHKUHIOBOM M COTOBOM CBA3M ananasoHoB 800-
5000 Mly. BeicoTa nnactnkoBoro obtekatens aHTeHHbl - 43 mm (X/ 12),
anameTp ocHoBaHUS - 99 Mm.

Ona nepepaun gaHHbix mexay UAMN n YukypraHckum rvgpoysrnom
MCNONb3yeTCs CYLEeCTBYIOWMIA KaHan nepeaadn AaHHbIX Ha CUMMITEKCHbIX
pagnoctaHumsax ICOM FC F410, ncnonb3oBaHHbIX paHee B NPOEKTE AuUC-
netTyepmsauum 1M aBToMaTu3auMm YUKypraHckoro rugpoyana ans obmeHa
AaHHbiMn Mexay LA n YukypraHckum rugpoysnom. Tekyuwime aaHHble C
obbektoB B [l YukypraHckoro otgena no cetu GPRS nepepatotcs He
pexe, 4em oauH pa3 B 10 MUHYT.

[na opraHusauum cetn nepenayn gaHHblx B cpege GPRS wmcnonb-
3yeTcda UeHTparnbHbI CepBEP CUCTEMbI Nepenayvm AaHHbIX, PacrnonoXeH-
HbIn Ha YukypraHckom ruapoysne. Cepsep npeacrtaBnseT cobon nepco-
HanbHbIA KOMMNbIOTEP C MoakntyeHHbIM K Hemy GSM/GPRS-mogemom.
CepBep umeeT dukcupoBaHHbin IP-agpec B ceTn onepaTtopa COTOBOW
ceBa3n. Ha cepBepe paboTaeT nogaepXmBalonin MHOXeCTBEHHOe |P-
coeguHeHue nporpaMmHbln KoHTporiep WinDecont, koTopbin obecneyu-
BaeT Npuem u nepenady nHgopmaumm ans Bcex octanbHbiX Todek GPRS
ceTwu.

OyHKUUKM  MapLipyTM3aumMm UHAPOPMALMOHHBIX MOTOKOB BHE CeTU
GPRS ocyuwectensatoT koHTponnepbl Decont-182. B LIAMN 8 KTC-CI1/ Be-
AeTCa COBCTBEHHbIN apxXnB onepaTUBHbIX (TEKYLLUX) TEXHONOMMYECKnX na-
pameTpoB, KOTOpbIN U BbluuTbiBaeTcs N3BM «Cepsep Cl».

Cuncrtema nepegaum pAaHHbIX Mexay oObekramun ApaBaH-
AKOGypuHckoro n XogxabakmpraHcKoro kaHana pabotaeT COBMECTHO C
cuctemamu aucnetvyepusaumm v aBTomMaTtmMsauMm U OCHOBaHa Ha CUM-
NMIEKCHbIX pagnoCTaHUUsX.

Boibop 6ecnpoBogHon TexHonormm obycrnoeneH ©OonbliMMK  pac-
CTOAHUAMKU Mexay obbekTaMn, OTCYTCTBMEM KaberibHOM MHAPACTPYKTYpPbI
N CNOXHbIM pernbedomM MEeCTHOCTH.

CtaumonapHaa paguoctaHuma ans Cl1 opraHu3oBaHa Ha 6ase
ctaumoHapHon paguoctaHuum ICOM-IC-F110, npowussoactBa HAnoHuw.
Mcnonb3oBaHHOe 0bopyaoBaHMe paboTaeT B YaCTOTHOM AuanasoHe 136-
174 MI'y ¢ ncnonb3oBaHmemM 5 kaHanos no 25 kl'u,.

[ns pagmMocTaHuum UCNonb30BaHbl KONNMUHEAPHbIE BHELLUHWE aHTEH-
Hbl C KPYroBbiMW guarpammamm HanpasrieHHocTu (Tunbl F—22, BC-200 n
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Diamond-101.) BbicoTa aHTEHHbI onpefeneHa C y4eTOM MECTHbIX YCro-
BUI. TexHonormyeckas ceTb nepefayun JaHHbIX peanuu3oBaHa Ha ypoBHe
KoHTposnsiepoB Decont-182 n BuptyanbHbix kKoHTposnnepos WinDecont, Ta-
KX Xe, Kakne UCNonb3yrTcs B CUCTEMaxX AucneTtdyepmsaumm n aBTomartm-
3aumn.

Cucrtema nepepayvm AaHHbiX mMexay ob6bektamu KOxHoro dep-
raHCKoro kaHana paboTtaeT COBMECTHO C CMCTEMaMW gucneTdepusaumm un
aBTOMaTM3aLunmM U OCHOBAaHa Ha ucnonb3oBaHum cnctemol Wi—Fi.

B naHHOM npoekte coeanHeHbl aBaguatb ob6bekToB KOPK yepes b6a-
30BYH0 CTaAHLUMIO Ha TENEBM3NOHHOM BbiWKe «AHOMXAH» MO TOMNOMOrnu
TOYKa-MHorotoudka. PacctosiHus mexay obbektammn gocturatot 70 km. Uc-
nonb3yemoe obopynosaHve EION LibraPlus 5845 pabotaet B 4acTOTHOM
ananasoHe 5,150-5,320 Tu, ncnonb3yeTt cobCcTBEHHbIN cTaH4apT Ha 6ase
ctraHgapTta 802.11a.

Cneundukauma 802.11a obecneumBaeT MOBbILIEHNE CKOPOCTM 3a
CYeT mncnonb3oBaHus Bornee nNPorpeccuMBHbIX CNOCOOOB MOAYNSAUMN Yac-
ToT. CKOpOCTU nepenaym BapbupytoTca B npegenax 6, 9, 12, 18, 24 n 36
M6uT/c B 3aBUCMMOCTM OT paspeLleHHON LMPOThLl NOMOCHI PaaMovacToThl
N PacCTOSIHUS.

B ctraHgapte 802.11 npepycmoTpeHbl cpeactsa 6e30nacHOCTU, Ko-
TOpble MOBbLIWAKT 3aWwueHHOCTb 6ecrnpoBOAHON JlIOKanbHOW ceTu OO
YPOBHS1 O6bIYHOW MPOBOHON.

OcHOBHOW NPOTOKON 3alUnTbl AaHHbIX B ceTsax 802.11 Tak un Ha3blBa-
etca WEP (Wired Equivalent Privacy — cekpeTHOCTb, 9KBMBaneHTHas npo-
BogHown). CeTb nepegayn gaHHbIx mexay obvektammu KOxHoro depraHcko-
ro KaHana npegycMmaTpuBaeT YCTaHOBKY Tpex Toyek goctyna LibraPlus
5845, Tpex peTpaHCnATOpPOB M CEMHAALATU KIMUEHTCKUX KOMMMEKTOB Ha
obvektax MO v LAIM.

B YsbekuctaHe ans pelweHus npobnembl 3reKTPOMarHUTHOW CO-
BMECTMMOCTU co3faHa [ocygapcTBeHHasds KOMUCCUSA MO pagumodactoTam
(TKPY), pelweHna kotopon obsasatenbHbl ANs BCEX OpraHusauun, paspa-
BaTbiBalOWMX U IKCNyaTUPYOLWKNX paguocpeacTtsa. OneKkTpoMarHMTHas
COBMECTUMMOCTb npoekTupyembix PPJ1 ¢ gencreyowmmm obvektamm yget
BbINOMHATLCSA 3a CYET BblAeNeHusa nonocbl YactoT wupuHon 20 My B
AnanasoHe 5,150-5,320 Ty n nepegayvn kognpoBaHHOW MHdOPMaL UK.

[Mpochunu 3emnun pagmopenenHon nuHum (PPJ1) Tpacchl Touka-Touka
cocTaBsfieHbl C ucnons3oBaHnem cuctembl GPS © cnyTHMKOBOW KapTo-
cbemku. Ha PPJ1 ncnonbayoTcst HanpasBfieHHble aHTeHHbI ¢ KO3 dULneH-
TOM ycuneHna 23 dBi n 22 dBi, a Takke cektopHas aHTeHHa 16 dBi. lNpwu
9TOM CBSA3b OCYLIECTBMSAETCA Ha OTKPbITbIX MHTEpBanax (Mpyv Hanmmyum
npsamon BuaumocTtn). PacveT Tpacc PPJ1 BbiNOnNHEH B COOTBETCTBUWN C
«MeTogukon pacyeta Tpacc aHanorosbix U undgposbix PPJ1 npsamon Bu-
anmocTtuy» (tom 1.2 HUMP, Mockea, 1987). PacdeT kayecTBEHHbIX NoKasa-
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Tenen paboTbl Npon3BedeH Ha OCHOBAHUU TEXHUYECKUX MapamMeTpoB an-
napatypsl LibraPlus 5845.

TexHonornyeckas ceTb nepegayv gaHHbIX peanu3oBaHa Ha YpOBHE
KoHTponnepos Decont-182 n BuptyanbHbiX KoHTponnepos WinDecont, Ta-
KUX Xe, Kakne UCMOonb3ylTCsa B CUCTEMax gucneTvyepmusaumm U aBTomaTu-
3auumu.

6. CuctemMbl ronocoBOM CBA3M

[onocoBass paamMocBsA3b peanu3oBaHa Mexay AOUCIETYEPCKUMMU
NyHKTaMu 1 HabngaTenamMmm rmapoy4acTkoB.

Cucrema pagmocBasn opraHmsoBaHa Ha 6ase ctaunmoHapHOW paano-
ctaHumm ICOMIC-F110 n nepeHocHon pagunoctaHumm ICOM-IC-F16, npo-
n3soacTtea AnoHuwn. Mpn 3ToM, C LENbI UCKNIYEHUSI B3AUMHOMO BINSIHUA
CUrHana nepegadun gaHHbIX 1 rofilocoBOW paanocBsi3n, UCMoNb3oBaHa Yac-
ToTa B agmanasoHe 136-146 MIy ana cuctembl nepenadn JaHHbIX U vac-
ToTa B guanasoHe 164—174 MI'y ansa ronocoBon pagnocBsi3u.

CucTembl nepegayvn AaHHbIX U roOfoCOBOM CBA3M NO NUMOTHLIM KaHa-
naMm paspabotaHbl M peanu3oBaHbl komnaHven Sarkor Wireless
Communications.

7. Pe3epBHas cucrtema aHeprooGecneueHus

CerogHs aHeprocHabxeHne BOAOXO3ANCTBEHHbLIX 0OBekToB Llen-
TpanbHoW A3nmn siBNSeTCA HecTabunbHbIM, HAbMNOAAKTCS YacTble OTKIHO-
YeHUs ANEeKTPo3Heprun. 1oaToMy Mo NPoeKTy aBTOMaTM3auun KaHana B
KayeCcTBe pe3epBHOr0 SHEPronUTaHUA Ansi MECTHbIX ANCMETYEPCKUX NYHK-
ToB AABK 1 KO®K ycTaHOBneHbl Ou3enb-reHepaTtopbl MOLHOCTbIO 2-3
kBT/yac ana sHeprocHabXeHns MH(POPMAaLMOHHOM YacTu CUCTEMbI aBTO-
MaTu3aunmn u nepegayvv JaHHbIX.

Ha yganeHHbIX OT cucTeMbl aHeprocHabxeHna obbektax (banaHco-
Bble rmaponocTbl, penutepsbl 1 LIIM) ycTaHOBMEHbI CUCTEMbBI NUTAHUA Ha
OCHOBEe COJSTHeYHbIX BaTapen.

Cuctema nNUTaHMA Ha OCHOBE COJSTHEYHbIX BaTapen Ha GanaHCOBbIX
rmgponocTtax obecneymBaeT nNMTaHMe gatynka YpoBHA BOAbI, KOHTporepa
n obopyaoBaHNA CUCTEMbI NMepefadn AaHHbIX U COCTOUT U3 COSTHEYHOW
GaTtapeun, nHBepTOpa MU aKKyMynaToOpHbIX ©Oatapen. KOMNNekT CoOnHeYHbIX
BGaTapen paccuymTaH Ha NOSHOE CyTOo4HOe obecneveHne obopyaOBaHMUS
CUCTeMbl Nepefayn AaHHbIX B « MMHMMAaIbHbIE» CBETOBbIE AHWN roaa.

8. MoOHMTOPUHT No 6anaHCOBbLIM y4YacTKam
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O6bekTbl aBTOMaTU3aLUN U aBTOMATM3NPOBAHHOIO MOHUTOPUHIa Ha
NUIOTHBLIX KaHanax He npesbiwatoT 10% oT 06beKkToB, y4acTBYHOLWMX B
BogopacnpeneneHnn, NodToOMy OCHOBHAA posSib B JOCTUXKEHUN CcTabunb-
HOro BogopacnpeieneHust ¢ yCToOMYMBbIM U paBHO3HaYHbIM NO BCEW AJIMHE
KaHana yaosneTBopeHneM TpeboBaHu noTpebutenen Bos3naraeTca Ha
ynpaBneHue u npoBoanMbin HabnogaTensaMmm MOHUTOPUHT BOOOBbLINYCKOB
Ha 6anaHCcoBbIX y4yacTKax.

[1ns1 onepaTMBHOCTM ynpaBfeHus1 KaHanbl pasgenieHbl Ha 6anaHco-
Bble (3KCNyaTauMOHHbIE) YyHaCTKN, KOTopble ABMAKTCS HA30BbIM 3BEHOM B
nepapxum yrnpasneHus.

Ha kaxxgom 6anaHcoBOM y4acTKe MMeeTCa MECTHbIN aUCneTYEepCKui
NYHKT, KOTOpbIA ByOeT OoCHalleH KOMMbITEPOM U CpeacTBaMu TENTEKOM-
MYyHUKaumoHHon ceasn. Ha MBI BeiBoanTca mHdopmMaums ¢ y3noBbiX CO-
OpYy)XeHu n 6anaHcoBbIX rNMAPONOCTOB, N UMeeTCA WTaT Habnagarenen,
KOTOpbl€ OCYLLECTBASAIOT MOHUTOPUHI BOAOpacnpederieHnst No BCEM BO-
AoBblaenam (BogoBbIMycKamM Y HACOCHBIM CTaHLMAM).

MoHUTOPUHT Mo 6anaHCOBbLIM y4YacTkaM OpraHM3OBLIBAETCH Ha HeaB-
TOMaTU3NPOBAHHOM MNPUHLMMNE HA OCHOBE BU3YyarbHOro cbemMa MHJopma-
UMM HabnogaTenamu, nepegadumn ee aucnetvyepy MO ¢ NOMOLWBIO MHAK-
BuayanbHbIX pagnotenedOHHbIX CPeACcTB CBA3M U BBOAA BPYYHYO B KOM-
notoTep.

BopoBbigensl Ha 6anaHCcoBbIX y4acTkax nogpasaensoTca Ha ynpas-
nsiemMble N yYnTbiBaeMble.

K ynpaBnsieMblM OTHOCATCSA BOAOBLIMYCKU M HACOCHbIE CTaHLWUKU, OT-
KNOYeHNe Unn BHEMNMaHoBOE BKMIOYEHME KOTOPbLIX MOXET KaK-TO CKasaTb-
cA Ha pexume paboTbl KaHana:

— Ha KOOK kTakoBbIM 0THeceHbl BogoBbigensl ¢ Q > 100 n/c;
— Ha AABK n XBK — Bogosbigensl ¢ Q > 10 n/c.

BenuunHa Bogosabopa Taknmu BblaenaMmn MOXeT perynmpoBaTbCs B
TeyeHne gekagbl, BO403abop BOAOBbIAENaMM C pacxogaMn MeHbLUE yKa-
3aHHbIX B TeYeHne aeKkaabl HE KOPpPEKTUPYETCS.

YunTbiBaEMbIMU SABASIOTCSA BCE BOLOBbIAEMNbl. Y4YeT 3abupaemMoro
pacxofa BegeTca no BoAOMEpPHbIM ycTporcTBaMm. Menkue Bogosabopsbi ¢
Q < 5 n/c v yapxnanaku (Koneca-«nosiMBasnku») y4yuTbiBalOTCA MO PakTy
BoAo3abopa 1 HOMUHANbHOW NPONYCKHON CNOCOBHOCTM.

KoHTponb pacxoga, 3abupaeMoro HacoCHbIMU CTaHUMSIMU, YYUTbIBA-
eTcs no uncny paboTarLmx arperaTos, UX NacnopTHON XapakTepPUCTUKE U
NPoOBEPSETCS MO NoKasaHUSAM CHETUMKA pacxoa 3NeKTPO3IHeprun.
KonnyectBo uUMKNOB HabnogeHWn ycTtaHaBnNuMBaeTCs B 3aBUCMMOCTM OT
NPOAOIKNTENBHOCTM CBETOBOIO [HA: B BEreTaunoHHbI nepmo — 4 pasa B
CYTKM, BHEBeretaunoHHbIN nepmno — 3 pasa B CyTku. Bpems, 3atpaymBae-
Moe Habnwaatenem Ha obbekTe HabnoaeHUsl, OUEeHEHO Ha OCHOBaHUK
BUPTYarbHOW OLEHKN NPOAOIIKUTENBHOCTU KaXKaoro afieMeHTapHOro
npoLiecca:
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— Ha BOJOBbINyCcKax cHATWE nokasaHun YIB c penkn BB BogoBbinycka,
CHATME MOKasaHUW C Penku BOLOMEPHOro yCTpOWMCTBa, onpefeneHve no
rpacomky BENMYMHBLI MPOXOAsLLEro pacxoga, nepegaya gaHHbIX gucnertye-
pYy 1 NPOM3BOACTBO 3anucu B XypHarne HabnioaeHn;

— Ha HaCOCHbIX CTaHUMAX BMU3yanbHOE onpeneneHne yucna paboTaromx
arperatoB, CHATWE CO CYETYMKa MNOKas3aHUM O PacxXode 3MEKTPO3HEpPrun,
nepegada AaHHbIX AucneTyepy v NPOU3BOACTBO 3anvicu B XypHarne Ha-
onoaeHnn.

Habniogatenu obecneveHbl TpaHCNOPTOM (Bernocuneaamm) n cpen-
cTBaMun paguotenedoHHon cBasun. KonunyectBo Habnwopartenen onpene-
NEeHo, ncxoas U3 AnuHbl yvyacTka, Konndectea BOOOBbLIAENOB U HOpMaTUB-
HOWM NPOAOIMKUTENBHOCTM paboyero gHs.

9. CoctaB nporpamMMmHoOro ob6ecrne4yeHumsi cucteMbl aBTomMatusa-
UM MOHUTOPUHIa

[na peanusaumn Bcex OYHKUMWA CUCTEMbI aBTOMATU3aUMN N MOHMU-
TOpWHra BogopacrnpeneneHns Ha NUIOTHBIX KaHanax paspaboTaHbl anro-
PUTMbI 1 NporpamMmmMHoe obecneveHne CUCTEMbl aBToMaTU3aLmMm 1 MOHUTO-
puHra. lNporpammHoe obecneyeHne cucTeMbl aBToMaTU3aLMM U MOHUTO-
pUHra peanuMs3oBaHO Ha NPOrpamMMuUpPyeMbIX KOHTPOSINepax U Ha KOMMbHo-
Tepax v npeacraBngeT cob0n CNOXHbIN B3anMOCBA3aHHbIN KOMIEKC.

[MporpammHoe obecneyeHne cucCTeMbl aBToMaTM3auunM MU MOHUTO-
PUHra COCTOMUT M3 CriedyoLnX KOMMNEeKCOoB:
— MPOrpaMMHbIA KOMMMEKC CUCTEMbI AUCNeTYepusaLnum nu asTomaTmsasmm
ans HwkHero yposHa MATNT;
— NPOrpamMMHbIA KOMISIEKC CUCTEMbI AncrneTyepusaunum n asTomaTtmsaumm
ana sepxHero yposHa LT,
— NPOrpamMMHbIA KOMIMMEKC CUCTEMbl nepefadn AaHHbix mexay LOM v
MIT;
— MNpOrpaMMHbIN KOMMMEKC CUCTEMbI «YNpaBrieHne BopopacnpenesieHn-
eM» ansa HkHero yposHs MIT;
— MNpOorpaMMHbIA KOMMMNEKC CUCTEMbl «YNpaBrieHne BopopacnpenesieHn-
eM» Onsa HWkHero yposHs LIAT.

MporpamMmMHbI KOMMNMEKC CUCTEMbI AMCMNETYEpU3aumMm n aBToOMaTu-
3auum ans HwkHero yposHss MM npeaHasHavyeH Ans onepaTMBHONO
yrnpaBneHnss aBToMaTU3NPOBaHHBbIMU MMOPOTEXHNUYECKUMU COOPYKEHUSIMU
N pellaeT cnegywme 3agaydm B peasribHoM Maclutabe BpeMeHMu:

— oToOpaxeHne Ha MHEMOCXeME TMOPOTEXHUYECKOrO COOPYXKEHUSI TEKy-
LLMX 3HAYEHUIN M3MEPEHHbIX TEXHONOMMYECKMX MapaMeTPOB C MOMOLLbHO
AaT4YMKOB (YPOBHM BOAbI, OTKPbITUE 3aTBOPOB, MUHEpanM3auus);
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— pacyeT 1 oTobpakeHune Ha MHeMOCXeMe MMOPOTEXHUYECKOro COOpYXKe-
HUSA TEKYLLIMX 3HAYEHUI pacxonoB BOAbI;

— peanusaumsa pexmnma OUCTaHUMOHHOrO ynpasBneHua 3aTtBopamMu rvapo-
TEXHUYECKNX COOPYKEHUN;

— pacyeT M peanu3auus CUCTEMbl aBTOMATUYECKOro ynpasrieHus ruapo-
TEXHUYECKUMU COOPYKEHNSAMU;

— curHanmsaumus o6 aBapuiHbIX pexnmax paboTbl 3aTBOPOB U yKasaHue
BO3MOHbIX

NPUYMH 1 Ap.;

— Be[eHVe apXMBOB TEXHOSIOMMYECKUX MapaMeTpoB U aBapuUrHbIX PEXu-
MOB 'MAPOTEXHNYECKNX COOPYKEHUM.

OcHOBHbIE YacTu J4aHHOro KOMMIeKca peanMsoBaHbl Ha nporpamMmu-
pyeMbIX KOHTposinepax n komnstotepe MAT.

[MporpaMMHbIA KOMMAEKC CUCTEMbI AUCNeTYepu3aumm U aBTOMaTu-
3auuu ansg sepxHero yposHa UM npegHasHayeH Ons onepaTtMBHOINO aB-
TOMaTU3NPOBAHHOIO KOHTPOMA BCEX aBTOMATU3MPOBAHHLIX MOPOTEXHMU-
YECKUX COOPYXXEHUI 1 pellaeT cregyruime 3agayn:

— oTOoBpaxkeHne Ha MHEMOCXEME KaHana aBTOMaTU3NPOBAaHHbIX MMAPOTEX-
HUYECKUX COOPYXEHUN TeKyLMX 3HAYEHUN OCHOBHbLIX TEeXHOJSIOrmYecKmnx
napameTpoB (YPOBHU U pacxoibl BOAbl) MMOPOTEXHNUYECKUX COOPYXEHUN U
GanaHCcoBbIX MMOPOMNOCTOB;

— curHanusauusi 06 aBapuMHbIX peXxumax CUCTEMbI nepeadun OaHHbIX U
yKasaHue BO3MOXHbIX NPUYMH U 4p.;

— Be[leHNe apXMBOB TEXHOSIOMMYECKUX MapamMeTpoB N aBapUMHbLIX PeXu-
MOB TMAPOTEXHUYECKUX COOPYXEHUN KU BGanaHCOBbIX MMAPONOCTOB BCEro
KaHana.

[aHHbIN KOMMekc peann3oBaH Ha kKoMmnbioTepe LIATM.

[MporpamMmMHbIN KOMMSIEKC CUCTEMbI Mepefadvn LaHHbIX npefHa3HayYeH
Ona nepefayn TEXHOSIOTMYECKOM WHQopMauuMm MexXay KoMnbiTepamu
MAM v LLAMN. Pewaet cnegytowve 3agayu:
— npuem komnbtoTepom LIAMN Tekywen TexHonornyeckon nHdopmaumm ot
KomnbtoTepa MMM,
— nepepada B komnbtoTep LM Tekywen texHonornyeckon nHgpopmauymm
oT KomnbtoTepa MAIT;
— nepepgada nHgopmauum B komneroTepol MAMN ona ycTaHOBKM 3afaHHbLIX
TeXHOMNorMyecknx napameTpos oT komnbtoTepa LA,
— npuem nHopmaunm komnstotepom MAIMN ona yctaHOBKKM 3afaHHbIX TeX-
HONMOMMYeCcKMx napameTpoB OT KomMmnbloTepa L.

[laHHbIM KOMNNeKe peannaoBaH Ha koMmnbtoTepax LAM v MAMM.
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[MporpamMMHbIN KOMMEKC CUCTEMbI «YNpaBrieHWe Bodopacnpeerne-
HUem» Ona HwkHero yposHa MOl npegHasHayeH gna pelwleHus 3agad
MOHUTOPWHra BogopacnpegesnieHmss B npegenax 6anaHcoBbIX y4acTKOB.
PelwaeT cnegyrowine 3agayu:

— BBOJ, XpaHeHne n obpaboTka BM3yarbHOM MHpOPMaLIMK O pacxodax Bo-
Abl, HabNOeHHbIX HabngaTensMmn rMapoyyYacTkoB Ha komnbtotepe MMM,
— cuMTbiBaHWe, XxpaHeHue n obpaboTka M3aMepeHHbIX AaHHbIX O pacxogax
BObl aBTOMATU3NPOBAHHbLIX COOPYXEHUM rnmapoyyvyacTka Ha KOMIMbloTepe
MAIT;

— NoAroToBKa K nepegade B komnototep LA BnayansHon nHpopmaumnm o
pacxofax Bofbl, HabnogeHHbIX HabngaTenamMm rmapoy4yacTKoB;

— NOAroToBKa K NpueMy AaHHbIX, XpaHeHue n obpaboTka nraHOBOW WH-
dopmauum ot KomnetoTepa LUAMN B komnstotep MATT;

— pelwleHue 3agad «YnpasneHue sogopacnpenenexHnem Ha MOMN»;

— NnoAaroToBka OTYETOB O BogopacnpedeneHnn Ha ruapoyyacTke B KOMMb-
totepe M.

IlaHHbIN KOMMeKe peannaoBaH Ha koMmnbioTepax LA n MOIM.

[MporpaMMHbIN KOMMNIIEKC CUCTEMbI «YMNpaBneHue Bogopacnpeaene-
Huem» ang sepxHero yposHa MUl npenHasHadeH gnga peweHna safad
MOHUTOPWHIa BogopacnpeneneHnsa B npegenax 6anaHcoBbIX y4acTKOB U
no Bcemy kaHany. PelwaeT cnegywowime 3agaydu:

— BBOA, XpaHeHue u obpaboTka vHpopMmauum ans peweHus 3agad «Ce-
30HHOrO nfaHnpoBaHna» B KoMmnbtoTep LT,

— peleHue 3agadmn « Ce3oHHoe niaHnpoBaHue»;

— BBOA, XpaHeHne n obpaboTka MHpopmMauMm Ons pelleHus 3agayuv
«OnepaTmBHOE NnaHupoBaHne» B komnbtoTep LIATMT;

— pewleHue 3agavn «OnepaTMBHOE NMaHUPOBaAHNEY;

— BBOfJ, XpaHeHuMe u obpaboTka uHOpMauMM ONA pelleHus 3agadu
«OnepaTuBHOE yrnpasneHue» B komnototep LIATM,

— peweHune 3agavn «OnepaTmBHOE yrNpaBrieHNEy;

— CUYMTbIBaAHWE, XpaHeHne n obpaboTka M3MepeHHbIX AaHHbIX O pacxogax
BOAbl aBTOMAaTU3UPOBAHHbLIX COOPYXEHUN TnapoyyacTka HaKoMNbloTepe
LIATT;

— noAaroToBka K nepepade B komnboTep MAIN nnaHoBon nHgpopmauum o6
obbeKkTax rmapoyvacTKoB;

— NOArOTOBKA K Npuemy, xpaHeHue n obpaboTka dpaktmyeckm HabnwogeH-
HOW MHdopMaLmm HabnogaTenssiMn rmapoyyacTkoB oT komnbtotepa MAIN B
komnbtoTep LT,

— NoAroToBka OTYETOB O BogopacnpeeneHnn Ha rmapoyyacTtke B KOMMb-
totepe LIAIM.
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Takum obpasom, pelleHve Bcex (YHKUMOHaNbHbIX 3aaady Grioka
«YnpaBneHue BopopacnpeneneHneM» peanusoBaHo B Buae Mporpamm-
HbIX KOMMJIEKCOB.

10. TexHornorna aBTOMaTU3MPOBAHHOroO yrnpasrieHUsi Bogopac-
npegeneHneM Ha NUIOTHbIX KaHanax

Cuctema aBTOMaTM3aumMm n MOHUTOPUHIa NUMNOTHBIX KaHanoB npea-
cTaBndeT cobon CrOXHYK 4YenoBeKo-MalluHHY cuctemy. B npouecce
ynpaBneHus BogopacnpegeneHmeM B3anMogencTByeT MHOXECTBO TEeXHU-
YeCKMX KOMIMMEKCOB M OOMMKHOCTHbIX Nuy YnpasneHusa kaHana. OT cna-
XXEHHON N YeTKoM paboTbl 3aBUCUT Ka4eCTBO ynpaBrieHus Bogopacnpeae-
neHnem. YuntblBag, 4to nogobHas cuctema B pecnybnukax LieHTpanbHom
A3nn cosgaeTcs BrnepBble, U KAYEeCTBO ynpasreHna BogopacnpeneneHnemM
B KaHanax 3aBUCWUT OT pe3ynbTaToB WX B3aMMOZEeWCTBUA, paspaboTaHa
TEXHONOrMs aBTOMaTU3NMPOBAHHOIO yNpaBneHus BogopacnpeneneHnemM ¢
NOMOLLbIO CUCTEMbI aBTOMATM3aLUUN 1 MOHUTOPUHIa BoAopacnpeneneHns.

TexHormnorMsi aBToMaTU3NPOBAaHHOIO YynpaBrieHust Bogopacnpenene-
HMeM BKMoYaeT B cebsi KOMMNEeKC MHCTPYKLUMIA 1 PYKOBOACTB ANt AOMKHO-
CTHbIX UL, YNpaBneHus KaHanoB W 3KCMIyaTauMoOHHOro nepcoHana. B
paMKax TEXHOIOMMM yrnpasneHnst KaHanammu paspaboTaHbil:

— lMNpuHumn paboTtbl n obLiee pykoBoACTBO Mo paboTe C cMCTEMOW aBToO-
Matunsaumm n MoHuTopuHra KO®K ona gomKHOCTHbIX WL, U AUCNeTYepos;
— PykoBoacTtBo onepartopa afnisi paboTbl C NPOrpamMMHbIM KOMIMIEKCOM CUC-
TeMbl aBToOMaTmM3aumm n gucnetyepusaunmn ana aucnetyepos MAMM;

— PykoBoacTteo onepartopa ans paboTtbl C NporpaMMHbIM KOMMIEKCOM CUC-
TeMbl aBTOMaTU3aUUM N gucneTyepmsaunm ana gucnetdyepos LAMM;

— PykoBoacTtBo onepartopa Aansi paboTbl C NpOorpamMMHbIM KOMIMSIEKCOM CUC-
TeMbl Nnepegayvn gaHHbix ans gucnetvyepos MIIT;

— PykoBoacTteo onepartopa ans paboTtbl C NporpaMMHbIM KOMMIEKCOM CUC-
TeMbl nepefaym gaHHbix ans gucnetyepos LIATT;

— PykoBoactBo onepatopa and pabotbl C NPOrpamMMHbIM  KOMMIEKCOM
«YnpasneHue BogopacnpegeneHnem» ana aucnetyepos MArM,

— PykoBoactBo onepartopa Ans paboTbl ¢ NporpaMMHbIM  KOMMMEKCOM
«YnpasneHue

BofopacnpegeneHnem» gna aucnetyepos LAMT,

— WHcTpykumm no coctaBneHnto «Ce30HHOro nnaHa Bogopacnpeaene-
HUAY;

— WHcTtpykumn no coctaeneHuto «[lekagHoro nnaHa Bogopacnpegerne-
HUAY;

— WHcTpykumm ona «OnepaTnBHOMO ynpasreHus BogopacnpeaeneHnemy.
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Pa3paboTaHHble KOMMMEKCbl PYKOBOACTB U MHCTPYKLMIA pPEKOMEHAY-
I0T nepcoHany YnpasreHus KaHamnos, KakuMm obpasom crnegyet OenCTBO-
BaTb B Mpolecce ynpasreHus BogopacrnpeaeneHnemM B 3aBUCUMOCTU OT
CMOXMBLLENCS CUTyauun UM OT pacrnopsiKeHUN pykoBoAUTENEN Bbille-
cTosiwmx opraHmsaumn. B YnpasneHun kaHana KO®PK cosgaH otaen 6a-
naHca BOAHbIX PecypcoB, 3afayen KoToporo ABNseTcs opraHusauns Bme-
CTe C AuUcneTyepcKkom cry>kbon nnaHoBOro pacnpegeneHns BoOgHbIX pe-
CYpCOB COrflAaCHO YCTaHOBMEHHbIM NMUTaM A5 BOAOMNONb3oBaTenemn
(ABI1, panoHbl 1 obnactn).

11. O6y4yeHue 1 TPEeHUHr nepcoHana

YunTbiBasi CMOXHOCTb peanu3oBaHHbIX CUCTEM aBToMartus3aumm u
MOHUTOPWHIa MUMOTHbLIX KaHamNoB, a Takke HeNnoOAroTOBMNEHHOCTb AOMKHO-
CTHbIX NML, U OnepaTopoB, B paMKax NpoeKkToB «ABTOMaTM3aLUS KaHanNoB
depraHckon A0NMUHbI» U «VIHTErpupoBaHHOrO ynpaBrneHust BOAHbIMU pe-
cypcammn depraHckon OONUHLI» OPraHM3oBaHbl CEpUN CEMUHAPOB U Kyp-
COB MO OpraHM3aLuM NnaHoOBOro BogopacrpeaeneHnst Ha NUNOTHbIX KaHa-
nax 1 HavyanbHbI Kypc paboTbl Ha KOMMbOTEpE.

3aHATUA NPOBOANINCH NO3TAMHO HA pa3HbIX YPOBHSX:
— pykoBoauTeENn YNpaBreHUs KaHarnoB, HadalibHUKM OTOEN0B BOAOMOSb-
30BaHMNA oby4anucb opraHuMsauumm nnaHoBOro BogopacrnpeneneHusi Ha Ka-
Hanax, coctasrieHmto «Ce3oHHOro nraHa», «OnepaTtMBHOro nnaHa» u op-
raHnsaumm «OnepaTmMBHOro yrnpassieHusi BogopacrnpegeneHnemy;
— OAncneTyepbl 1 onepaTopbl NPOXOL4WIIN HavarbHbIN Kypc paboTbl Ha KOM-
noloTepe;
— aucnetyepbl MO obyvanucek pabote ¢ nporpaMMHbIM obBecnedYeHnem
cUcTeMbl AucneTvyepusaunm u asTomaTndaunmn ansa HWxHero yposHa MAIT;
— aucnetyepsol LAM obyyanuce pabote ¢ nporpammHbiM obecrneyeHnem
CUCTeMbl AncrneTvyepusaumnmn n asTomaTnsaumm ons HmkHero yposHs LIAIM;
— aucnetyepbl MO obyvanucek pabote ¢ nporpaMMHbIM obBecnedYeHnem
cucTtembl «YnpaeneHve BogopacnpeneneHvemM» Ons HWKHEro YpPOBHSA
MM,
— amncnetyepbl UAIMN obyyanuch paboTte ¢ nporpaMmMHbiM obecrnedeHnem
cucTtembl «YnpasrieHne BopopacnpeferieHneM» ONns BepXHero YpPOBHS

LLOM v ap.

CerogHsa akcnsiyaTaumnmoHHbI nepcoHan u aucnetdyepsl bBBO «Colip-
napbsay, YAABK n YKO®K nonHocTblo camocTosTenbHO paboTatoT ¢ npo-
rpaMMHbIM obecrneveHnem BCceX YPOBHEN CUCTEMbI aBTOMaTU3aumm u Mo-
HUTOPWHra BoJopacnpenenieHnd, a aKcnyaTaunMoHHbIA nepcoHasn u guc-
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netyepbl YXBK obyyatotcs paboTte ¢ nporpaMMHbiM obecnedeHnem Bcex
YPOBHEN CUCTEMbBI aBTOMATM3aUNM U MOHUTOPUHIa BogopacnpeaeneHms.

12. Pe3ynbTaTthbl peanusauuuv npoekKra

B pesynbtate peanusauuu | n |l pas npoekra «ABTomartmnsaumsa Ka-
HanoB depraHckon JONUHbI» Ha obbekTax bBO «Cohipaapbsa» M NUNOTHLIX
KaHanax:

— MOBbICUITMCb TOYHOCTb U3MEPEHUS] YPOBHEW, PacxXxodoB U MuUHepanusa-
LUK BOAbl, @ Takke OTKPbITUS 3aTBOPOB MAPOTEXHUYECKUX COOPYXKEHUN,
3a cYeT NPUMEHEHNA COBPEMEHHbIX TEXHUYECKUX CPeACTB U3MEPEHUs U
yyeTa BOOHbIX PECYPCOB (CHMXXEHME MOrpeLlHOCTN N3MEPEHUS MO pacxony
ot 5-10 go 2-3%);

— MOBbLICUITOCb KAa4YeCTBO rofIOCOBOM CBA3W U nepefayn OaHHbIX, a Takke
TpaHcnopTHoe obecrneyeHne Ha NUNOTHLIX KaHanax;

— ynyyqwunocb UHGOpMaUNoHHOEe obecneyeHne 3a CYeT HernpepbIBHOMo
cbopa, xpaHeHusa, nepedadn n odbpaboTKM N3MEPEHHbIX 3HAYEHUN YPOB-
HeW 1 pacxoaoB Bobl B KOMMbOTEPAX;

— NoBbICKMNACb OMNepaTMBHOCTb U TOYHOCTb yrnpaBSieHUs BOOHbIMU pecyp-
caMu 3a CHET yBENMYEHUSI CKOPOCTU nosyyeHna n obpadbotkm nHdopma-
LIMM O TEXHOSOIMYECKOM NMPOLIECCE U NPUHATUS PELLEHWUI;

— CHU3UITNCb HENpou3BoanTerbHbIE 3aTpaThl BOAHbLIX PECYPCOB;

— CBOEBPEMEHHO OBHapYXWUNUCb U YCTPAHWUITUCb HeucrpaBHOCTU 0Bopy-
AOBaHMA CUCTEMBbI YNPaBSiIEHNA U TMAPOTEXHUYECKNX COOPYKEHWUMN.

HeobxoaMmMo OTMETUTb, YTO YCTAHOBIEHHbLIE CUCTEMbI aBTOMaTU3a-
umMm n gucnetyepusaumm Ha obbvektax bBO «Cowipgapbs», AABK, XBK un
FO®K nosbicunn ypoBeHb 3KchnyaTaumm, CyLLeCcTBEHHO obnerdyms Tpya
aKcnnyaTtauMoHHOro nepcoHarna, NnoBbICUIIM KadecTBO Boaopacnpeaene-
HUS1 Ha KPYNHbIX KaHanax, Takmx kak KO, COK, bonbwon AHAWXaHCKUN
KaHan, kaHanbl Xakynaban, AxyHbabaesa, AABK, XBK n KOOK. CosagaHa
HacTosLWas cMcTema KOHTponsa co ctopoHbl BBO un ero tepputopmasnbHoro
ynpaBneHns un YnpasneHusi kaHanos. ObecnedyeHa [OCTOBEPHOCTb, OT-
KPbITOCTb M OOCTYNHOCTb MHGOPMaUUKM O BOAHbLIX pecypcax Afsi BCex 3a-
WHTEPECOBAaHHbIX OpraHM3aumn 1 BOAOMNOb30BaTENEN.

CerogHa HNL MKBK cosmectHo ¢ HIMO CAHUUPW, BBO «Chbipaa-
pbsa» U «AMyaapbsi» rOTOBATCA NPeanoXeHusl No BHeAPEHUo aHanoruyd-
HbIX CUCTEM Ha ocTarnbHbIXx 06bekTax bBO «Cbhipaapbsi», pa3Butmio aBTo-
MaTusauum u MOHUTOPMHra Ha Marnbix pekax depraHckon OOSMHbI U pas-
pabaTbiBaeTCA TEXHUKO-9KOHOMMYECKOE 0OOCHOBaHME MO CO34aHUI0 aHa-
NOrnYHbIX cuctem ans odovektoB bBO «AmMypapbs».

NcToYHNKM MHpopMaLMK K NPUITOXKEHUIO
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