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COBEPLUEHCTBOBAHUE 3®PEKTUBHOIO UCMOJIb3OBAHUA BOAOHbIX
PECYPCOB, YNYYWEHWE MENTMOPALUU OPOLLUAEMbIX 3EMEJIb U 3KONOIUA
OKPYXAILWEW CPE[ObI

1. X. Paxumoe
(HUUUBII npu THHUM)

Bonma sBnsieTcss OCHOBHBIM  (haKTOPOM, OOECIIEUMBAIOIIMM COI[UATBHO-YKOHOMUYECKYIO U
9KOJIOTUYECKYI0 CTA0MIBHOCTE cTpaH LleHTpanpHOW A3un. OCOOEHHOCTh pernoHa 3aKI0YaeTCsS B TOM,
gro 80 % BCceX BOAHBIX pecypcoB (OPMHUPYIOTCS 3a CUET JIEMHUKOB W CHETa B BEPXOBBAX TOp Ha
tepputopuu Keipreizcrana u Tamkukucrana, a OOJNbIINE IUIOIMIATH OPOIIAEMBIX 3E€Melb—OCHOBHOTO
BOJOTIOTPEOUTENSI PEruoHa, - PACIOJNOKEHBl Ha TEPPUTOPUH HUXKE PACIOJIOXKEHHBIX CTpaH —
V36ekucrtana, Typkmenucrana m Kazaxcrana. Y30eKHCTaH ¢ HaWMOOJBIINM KOJHYECTBOM HACEIICHUS
notpebisier 6oee 50 MPOLUEHTOB BCeX BOAHBIX pecypcoB pek LleHTpanbHO A3uu.

Bce BomHBIE pecypcebl OacceitHa ApaabCKOro MOPSI COCPEAOTOUYCHBI B OacceiiHaX JBYX OCHOBHBIX
pek - Ceipnapbst 1 AMynaphs, - a Takxke 0eccTouHbIX pek: Kamkanapen, 3apadmana, Myprabda, Temxena
u ATpexa.

Pecypcel TOBEpXHOCTHBIX pEYHBIX BOJ OacceiiHOB pek Awmynapeu u  ChIpnapbu, Ipu
obecredeHHoCTH cToKa 50 % coctaBnsior 114,4 kv’ (o nanubM [naBrugpomera) (tabm. 1).

Tabmuma 1 - dopmMupoBaHHWE W UCHOJNB30BAHWUE PEYHBIX BOJHBIX PECYpPCOB IO CTpaHaM
IlenTpanbHOit A3uM B roJl cpeaHENH BOJHOCTH.
Bacceiin peku Bacceiin pexu Bcero no 6acceiiny
Amynapbs Ceipapss Apanbckoro Mops
Crpatsl Dopmu— Hcnonp— Dopmu— Hcnonp— Dopmu— V;cz;ﬁf;
pyemslie 3yeMble pyemslie 3yeMble pyemslie y
Y30ekucran 5,14 39,91 6,39 17,28 11,53 59,19
Ksipreizcran 4,04 0,38 26,79 4,03 30,83 4,41
TamxkukucTan 44,18 9,88 0,38 2,46 44,56 12,34
Kazaxcran - - 2,50 12,29 2,50 12,29
Typkmenust 2,79 21,73 - - 2,79 21,73
Adranucran 22,19 7,44 - - 22,19 7,44
Bcero 78,34 78,34 36,06 36,06 114,40 114,40

Ha Teppurtopun V36ekucrana hopmupyercs Bcero 11,53 km’/ rox cToka, B ToM umcie 5,14 km® —B
Gacceiine AMynapbu (0kolo 6 % pedyHOro croka OacceifHa Amymapbu) u 6,39 kM® — B Gacceiine
Coipaapbu (okomo 13 % peunoro croka Gacceiina Chipaapbi). 1o cocTaBisieT Toibko 10 % (11,53 k)
oT Bcex (opMHpyeMbIX BOAHEIX pecypco (114,4 km®) B GacceitHe Apambckoro Mops, a HCIIONb3yeMbIE B
peciy6IuKe BOIHBIE PECYPCHI COCTABIAIOT 50 % (56,19 k).

C yuyeroM TOrOo, 4YTO HCMOJB3yE€Mble BOJHBIE pPECypChl MPUMEPHO B 5 pa3 MpEeBbIMIAIOT
¢dbopMupyembie, MPOBEACHUE HCCICAOBAHUN IO COBEPIICHCTBOBAHHMIO 3(P(EKTUBHOTO HCIIOJIb30BAHUS
BOAHBIX PECYPCOB B PECIyOJIMKE SBISCTCS aKTyalbHBIM. JTO, B KOHEUHOM CUETe, MPUBEAET K 3IKOHOMHUH
BOAHBIX PECYPCOB, YIYYIIECHHIO MEIHOPATUBHOTO COCTOSIHHSI OPOIIAEMBIX 3€MEJIb M OXpaHbl BOJHBIX
pPecypcoB, T.€. yIYUIISHHUIO 3KOJIOTHH OKPYKAIOIIeH Cpebl.

Pacnipe/ieieHie U3 HCIONb3YEMOr0 CPEeIHEMHOTOIETHEr0 00beMa BOJHEIX PECYpcoB B 56,19 kv’
0 OTPAacIsAM HAPOJHOrO XO3siiCTBA pecHybGmuKH criemyiomee: ruapossepreruka — 0,2 % (0,11 k),
peibHOE X03s1#icTBO — 0,8 % (0,45 KM’), HPOMBIIIIEHHOCTH - 1,5 % (0,84 KM®), KOMMYyHAaJIbHO—OBITOBBIC
HY X6 — 5,5 % (3,09 kM’) U cenbekoe x03sicTBo — 92 % (51,7 kM?).

U3 sToro pacnpeneicHuss BUAHO, YTO OCHOBHBIM HOTpeOUTENEM BOJHBIX PECYpCOB B pecmyOiuKe
SBJIAETCSA CEJIBbCKOE XO3SHCTBO, MO3TOMY I COBEPLICHCTBOBAHHA 3(P(EKTHBHOIO HCIOIB30BAHUS
BOAHBIX pECYpCcOB HEOOXOAMMO pa3padoTaTh HOBBIE METOAbl HMX O3KOHOMHHM HpH IoJade MU
pacnpeaenennd. OQHUM M3 HHUX SIBISETCS YNpaBlIeHHE BOAHBIMU pECypcaMu MO 3aJaHHBIM KPUTEpPHUIM
KadecTBa IS BCcel uepapxuu BOJOXO03SIMCTBEHHOM CHUCTEMBI (BXC):
peKa—BOJOXPaHUIHILE—MaruCTPaIbHBIH KaHal (camoTeUHBIH WIH c MalIMHHBIM
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BOAOMOABEMOM)—MEXKXO03IUCTBEHHBI KaHall — BHYTPHUXO3SHCTBEHHBIH KaHAJI—BOAOMOTPEOUTEIH
(mpenmpusTus, yupexaeHus, opraHu3anny, pepMepckre u 1exKaHckue xo3sicTsa [1] ).

Kpurepuem kadecTBa BOJONMOJAYM HA YYacTKe pPEKH SABISETCS CPEIHEKBAJAPaTHIHOE
MHTETpaJIbHOE OTKJIOHEHNE (PAKTHYECKUX PACXOM0B BOIBI OT MX IUIAHOBBIX 3HAYCHHUH

Q] -0, dt (D

. HNe
JEN;

—
Il
S

rae 0 —T — unTepBan ynpasnenus; N; ® — MHOKeCTBO HOMEPOB B003a00pa U3 YUACTKA PEKH; Q; h
Q (t)* — mmaHOBEIE M haKTHUECKHE 3HAYEHUS PACX0/Ia BOJIBI HA YYACTKE PEKH.

OrpaHn4eHus Ha PeXUM pabOTHl y4acTKa PEKU UMEIOT BU

wlIm W < W
. )
min max
Q i S Qn S Q n )
Ymin Ymax .
rac Wi , Wi — MUHMMAIIbHBIC U MaKCHUMaJbHbIE 3HAYEHUS 00BEMOB BOABI Ha YYaCTKC

peku; Q, ™, Q, ™ — MUHMMAaJIbHbIE © MAaKCHMAJIbHbIE 3HAUCHHSI PACXOI0B BOJbI B MyHKTaX KOHTPOJIS H
yIpaBJIEHUS HA YYACTKE PEKH.

KpI/ITepI/Iﬁ Ka4dyeCTBa HAIIOJIHCHUA U Cpa60TKH BOAOXpaHUIUIIA UMCCT CJ'Ie,Z[yIOII_II/Iﬁ BU

T

I, = min { (W, (T)-W,)’+ ]Q, (1)dt ,} 3)

rae Wg (T) — dakrtuyeckuit 0o0beM BOJbI BOJOXPAHHWIIHUINA B KOHIC NEpHOJa ympasieHus; Q,
(t)-MHTEHCUBHOCTH MOTEPh BONBI Ha HcmapeHue W QuibTpamuio; W, — TUIAHOBBIE 00BEM BOIBI
BOJIOXPAHWJIMUINA K KOHILY ITepUoa YIpaBIeHUsI.

dusnueckuit cMbici KputTepus (2) 3aKiOYaeTcss B MHUHUMHU3AIMH CyMMBI KBaJpaTUYHOTO
(bakTHyeckoro o0beMa BOJbI BOJOXPAHWIHINA B KOHIE MEPHOJA YIPABICHUSA OT IUIAHOBOrO 00beMa H
o0beMa MoTeph BOMBI Ha UCITApeHUE U (DHIIBTPAITHIO.

OI‘paHH‘IGHI/IH Ha pCXKUMBI HAIIOJIHCHUA U Cpa6OTKI/I BOOOXPpAaHWJIUII UMCIOT BUJ [2]

W <W, () <W R

4

dz
<7 .,
dt b

rae Wy ™, W g™ — MUHUMaJIbHBIE H MaKCUMaJIbHBIE JOMYCTHMbIE 3HAYEHUST 0OBEMOB BOJIBI B
BOJOXpaHWUIHUIIE; Zp - MaKCHUMajdbHOE JONMYyCTUMOE 3HAYCHHUE CKOPOCTH HAIOJHEGHHWS M CPabOTKH
BOJIOXpaHUIHIIA.

Kputepuem kadecTBa THAPABINYCCKUX IMPOIECCOB HA YYACTKE CAMOTEYHOTO KaHaja SBISCTCS
MHUHHMH3AIUS KBaIPATUIHOTO OTKJIOHEHHS YPOBHSI BOJBI Ha KOHIIC KaHajla OT UX 3aJaHHOTO 3HAYCHUS U
VMEET BUJL

Ny T

I, =min{}"[[z,,,0-=T dt} (%)

o

rae z (1,t) - dakTHIeckoe M3MEHEHHE YPOBHS BOABI B KOHIIE yJacTKa KaHala WA B HIDKHEM
obede; HC, z ¥ — 3anannoe 3HaUCHNE YPOBHS BOIBI.

Ouszndeckuii cMbICH QyHKIHOHANA (5) 3aKI0YaeTcs B TOM, YTO B MPOIIECCE BOAOPACTIPEACICHUS
Ha y4acTKaxX CaMOTEUHOTO KaHalla KoJieOaHUsl yPOBHS BOJIBI OYyT MHHHUMAJIBHBIMU.

OrpaHnueHUs Ha PeXUMBI pa0OTHl y4aCTKOB CAMOTEYHOTO KaHalla UMEIOT BUJI



min max
z" <z, (x;,t)<z™,

: (6)
min max
Q™ <Q(x;,)<Q;
min max .
rne Q i, Q — MHMHUMaJbHbIE U MaKCHUMaJlbHbl€ JOMYCTUMBIE PacXolbl BOJAbI HA i — OM
yYacTKe KaHama; z; , zj ' — MHHUMaJbHbIE W MaKCHMaJbHbI€ JOIYCTHMbIE OPIAMHATBHI CBOOOIHOM

IIOBEPXHOCTH BOJBI HA i— OM y4acTKe KaHala.

Kpurepuem kavectBa mpoiiecca BOAOINOAAYM B MaruCTPAIbHOM KaHajle ¢ CHCTEMON MalluHHOTO
BOJIOTIOABEMA SBJISIETCS MHHHUMHU3AINS IMOTPEOIAEMON DJICKTPHIECKONH MOITHOCTH TP OOECIICUCHUH
3aJIaHHO# BOJOIIOMaYM HACOCHOM CTaHIIUU

Iy=min { Y [(XNJ(H{, Hy [N NSyl 1)t (7)

jeMype o ieNT
HC #
mpu [ Q™ - Q" [<eg,

rme N; — moTpebisemas MOIIHOCTH i- ro paboraromiero HacocHoro arperata; Q¢ | O —
¢bakTrueckuiit ¥ TpeGyeMblii PacXoj BOJbI HACOCHON CTaHIMM; € — 3aJaHHas OMIKOKa peryJupOBaHUs B
BOJIOTIOIAYE.

OrpaHHYeHHUs] Ha HACOCHBIX CTAHIIUAX UMEIOT BH/I

(N ™M NT™ 7™y < (N (1), NP () S (N NT™ ™), i=1,...... n (8)

rne N ™ u , N; ™ — MUHMMAJIbHOE U MAKCHMAIbLHOE KOJHYECTBO paboTaroIIUX HACOCHBIX
arperato; N /" u , N; " — MUHMManbHOE M MAaKCHMaJIbHOE MHOXECTBO HOMEPOB pPabOTAIONINX
HACOCHBIX arperatoB; y " u y; ”"* — MUHMMaTbHOE U MaKCHMalbHOE MHOXECTBO YIJIOB Pa3BOpOTa
JIOTIaCTEW OCEeBBIX HACOCOB [ —O¥l HACOCHOMW CTaHIIMH.

B 0G0KOBBIX BOJOMOTPEOUTENAX KAaHAIOB KPHUTEPHEM KadecTBa Mpollecca BOIOPACIPEICICHUS
SBIIAETCSA CPEIHEKBAAPATHYHOE HHTETPANBHOE OTKIOHEHHE (DaKTHMUECKOTO Pacxoja BOMABI OT IUIAHOBBIX
(MMMHUTHPOBAHHBIX ) 3HAYCHHH 32 EPHOJI yIPABICHHUS.

T Nh

Iy =min {3 [ >0/ (1)-Q})* dt} (9)

ieNg o Jj=i

i . *®
rae O ' (t)—-¢axtuyeckoe 3HaUYeHHE pacxoga BOABI j- ro OokoBoro Bojomorpeburens: QO
IJIAHOBOE 3HAYCHUE PAcX0/1a BOJEI i- 'O BOJOMOTPEOUTENS HA yUacTKe j.
OrpaHWYeHHUs HAa TUAPOTEXHUUECCKUX COOPYIKECHUSIX OOKOBBIX BOJOMOTPEOUTECH KAaHATIOB UMEIOT
BHJ

a/™ <al (®)<a/™ (10)

j min j max
i -a

rac a —MHUHUMAJBbHBIC W MAKCHUMAJbHBIC AOMYCTUMBIC OTKPBITUA 3aTBOPOB

THAPOTEXHUYECKUX COOPYIKEHUH.

Jns  TpemIOKEeHHBIX KpHUTEpHEeB KadecTBa 11 00bekToB BXC ¢ COOTBETCTBYIOIIMMHU
OTpaHUYCHUAMU HCOGXOZ[I/IMO pa3p360TaTL MaTeMaTU4YCCKUEC MOJCIU, aJTOPUTMBI U MPOTrpaMMBbI
pelIeHus 3a1a4 yIpaBleHUs] BOJONOJauYeld U BoxopaclpeneieHneM B HUX. Peanu3anust 3TUX KpUTEpUEB
KadecTBa obecrieuuT 3¢ (HEeKTUBHOE HCTIOIb30BaHNE BOJHBIX pecypcoB B o0bekTax BXC.

Bnepsrie B pecnybnmuke B [1] ObiM nmaHBl OOBSACHEHWS TOHATHA W (YHKIHOHUPOBAHUS
NeATeIHPHOCTH accomuarnuii Bogononp3oBarencii (ABII). Cormacao um, ABII — 3T0 HerocymapcTBeHHAs
HEKOMMeEpYecKass OpraHu3aius, co3JaBaeMas BOJONOTPEOUTENIMU-IOPUINYECKUMH JHUIAMH Ha
I0OpOBONBHON OCHOBE AJSi KOOPAMHALIMK UX NEATEIBHOCTH B 00JacTH BOAHBIX OTHOLICHHM, a TaKxkKe
MPENCTaBICHUA MW 3amuTHl wX oO0mwux wuHTepecoB. ABII co3gatorcs mpewMyIIEeCTBEHHO II0
ruporpaguueckoMy MPUHIMITY WJIX WHBIM yCIIOBHUSM, 00SCIIEUNBAIONIUM PallMOHAILHOE YIPABICHUE U
HCIIOJIb30BaHNUE BOJIHBIX PECYPCOB.

Yupenurensmu ABII wmoryt ObITh (epMepckue Xo3sicTBa, IEXKAHCKHE XO3SIMCTBA C
o0pa3zoBaHNEeM IOPUIUIECKOTO JHUIA, & TaKKe APYTHe BOAOMOTpeOHTEeNu—IopuaAndecKe jauma. YineHamu
ABII moryTt ObITH (epMepcKkHe U IEXKAHCKHE XO3SMCTBA, OPTaHbl CaMOYIPAaBICHUS TPaXTaH, a TaKxkKe
IpyTUe BOAOIOTPEOHUTENH.
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BzaumootrHomenus mexnay ABII u ee wieHaMu, HaXOISIMIMMHUCS B 30HE €€ OOCIYy)KHBaHUA, a
TaK)Ke IPYTHMMU OpraHaMH CEJIbCKOI'0 M BOJHOTO XO3AWCTBa W MHBIMH IOPHIUYCCKUMH M (HU3NYECKUMU
JULAMU PETYIHPYIOTCS Ha TOTOBOPHOM OCHOBE.

B cBs3u ¢ pa3BUTHEM PBHIHOYHOH 3KOHOMHMKH B CEJIBCKOM M BOIHOM XO3SHCTBE DPECIyOJIMKH
HEe00XO0AMMO TEepecMOTPETh JTOTOBOpHBIE oTHOIIeHHUS Mexay ABII u BomomoTpedurensiMu, ocoObeHHO, C
(depMepCcKUMU U JAEXKaHCKHMH XO3SCTBaMH, KOTOpPHIE B HAcTOsILEe BpeMsl MOTPEOISIIOT HauOoiblIee
KOJMYECTBO BOAHBIX PECYPCOB AJISl OPOLICHMS, C LEIBI0 YKECTOUCHHUSI UX 003aTENbCTB MO 3KOHOMHUU
BOAHBIX PECYPCOB, COXPAHEHUIO UX KaueCTBA U COBEPIICHCTBOBAHMS IUTPA(HBIX CAHKIUH 3a Iepepacxo]
IMOJIMBHOM BOJIBI.

HeoOxonumo moBeIcHTh 00pa3oBaTeNbHBIN ypoBeHb criennanucToB ABII, mocTosHHO MOBBIIIATH
UX KBaNU(UKALUIO IyTeM NPOBEACHHUS Pa3JIWYHBIX CEMHHApPOB-TPEHHMHIOB Ha MeCTax U B
CIICTINATM3UPOBAHHBIX IICHTPAX B PECITYOJINKE U 32 PyOEKOM.

HeoOxomgumo  obOpatuth ocoboe BHMMaHue Ha ocHameHHOCTs ABII  coBpemeHHOM
HH(POPMALMOHHO-KOMIIBIOTEPHOM TEXHHUKOM M 00OpyJOBaHMEM, a TakXe aBTOTPAHCIOPTOM U
HEOO0XO0AMMO# TEXHUKOU (IKCKABATOPHI, TPAKTOPHI, OYIBI03EPHI U IP.).

Tonpko mocne peanw3alyy YKa3aHHBIX MEPONPHUSITHH MOXHO OyIeT YCOBEpLUICHCTBOBATH
¢byuakunonnpoanue ABII nis momgaun BogHBIX pecypcoB BogonoTpeOuTensM B HikHel nepapxuu BXC.

HeoOxoqumo Takxe yCOBEpIIEHCTBOBAaTh CaM IIPOLECC HCIIOJIB30BAHUS BOAHBIX DPECYpPCOB Y
BOJOTIOTpeOUTENEH, TaK KaK y HUX, U3-32 HEPALIMOHAIBFHOTO HCIOIB30BaHUS, TEPAETCI MHOTO MOJUBHOMN
BOBI, IOPTOMY AJISl BCEX BOAONMOTpeOUTENel HE00X0AMMO BBECTH YUET M KOHTPOIb noiyyaemoii oT ABII
Ha JOTOBOPHOH OCHOBE NOJMBHOW BOABI. JlJIf 3TOro MM HEOOXOAMMO OCHACTUTH BCE CBOU BOJI03a00PEI
BOJOMEPHBIMHU COOPYKEHHUSIMH HIIU THAPONOCTaAMHU.

Hns 3¢ deKTHBHOrO HCMONB30BaHUA BOJHBIX PECYpCOB HEOOXOOUMO PpEKOMEHAOBAaThH BCEM
BOAOMOTPEOUTENSIM HCIIONB30BaTh AJS MOJIKMBA BOAOCOEPETaONMyI0 TEXHUKY M TEXHOJOTMH. TaKOBBIMH
SBIIAIOTCS IIOJMB C IOMOINBIO I'MOKHMX NEPEHOCHBIX TPYyOONPOBOLOB, KECTKUX TPYOOIPOBOAOB, JIOTKOB
ABTOMATHU3MPOBAHHOTO TIOJIMBA, MUIAHTOB U cudoHOB [3]. K BomocOeperaommuM TEXHOIOTHIM, KOTOPBIC
HayaJdl IIHPOKO HCIIOJIB30BATHCS BOAOMOTPEOUTENIMU B IIOCIEIHHE TOMBI, OTHOCSATCA CHCTEMBI
KameJbHOT0 OPOILIEHHUs, a TAK)KE MOJIUB C TIOMOIIBIO T0XKI€BaHUs, BHYTPUIIOYBEHHOE OpPOIIEHHUE U Jp.

Peanuzanus ykasaHHBIX MeponpusaTHid oOecneunT 3¢¢GEeKTUBHOE HCIIOJIB30BAHUE BOIHBIX
pecypcoB Ha caMol HWKHEH cTyneHn uepapxun BXC — BogonoTpeOuTeasimMu.

OcHoBHas 4acTh BOAHBIX pecypcoB Y30Oekucrana (92 %) pacxomgyercss Ha HYX OBl OpOIIAeMOTO
3eMJIe[ieNIisl U MOITOMY OCHOBHBIE TPOOJIEMBI PAIlMOHAIBHOTO WX HCIIONB30BaHMS CBS3aHBI 37€Ch C
3¢ (HEeKTUBHOCTHIO OPOCUTEIBHBIX CHCTEM M HCIIOIB30BAaHUEM BOABI Ha MOJISIX.

Ilepuognueckn Y30ekucTaH HAXOIUTCS B YCIOBHMAX Ae(uIMUTAa BOIHBIX PECYpCOB, TaK Kak B
MOCJICAHUE TOJBI BOZOOOECIIEYCHHOCTh 10 OCHOBHBIM pekaM — AMyaapse u Colpaapbe - HE MPEBbIILACT
70 % ot cpemHEMHOTOJIETHEH HOPMBI. DTa CUTYyalHsl CO3/IaeT CII0KHOCTH B 00eCIedeHUH HEOOX0IUMOTO
00beMa BOJIBI JJIsSI OPOIIICHUS.

TexHomorust MOJMBAa CENBXO3KYJIBTYp NHO Oopo3gam, mIpeobiamaromias B HacTOsLIee BpeMs,
croco6cTByeT (DUIBTPALMU BOABI B I'PYHTOBBIE BOJBI M, KaK CJIEICTBHE, 3a00JaUMBAHHUIO M 33aCOJICHUIO
3eMmenb. [Ipu  OpoLIeHWH 3EeMelb, PACIMOJIOKEHHBIX B aBTOMOP(MHBIX YCIOBHSX, Kak MpPaBHIIO,
MOATOIIAIOTCS HUKEPACTIOJIOKEHHbIE 3eMiIM. Boja, moTepsHHas M3 KaHAJIOB M IMpH MOJMBAaX 3a CUET
¢uiIbTpaMM: YAaCTUYHO IIOJIC3HO MCIOJNB3YETCs Ha IOJAX, YacTHYHO OE€3BO3BPAaTHO TepsieTcsl Ha
ucnapesHue (C IoJoc OTYYXKJEHHUS BIOJb KaHaJoB M mosei). Kpome Toro, oHa co30aéT HCKYCCTBEHHYIO
HAloOpHOCTh TPYHTOBBIX BOJ U CIOCOOCTBYET Pa3BUTHIO IPOLECCOB 3a00yladyMBaHUs W 3aCOJCHHS
(«BBITANIKMBAs PACCOIBI U3 TNIyOOKHUX TOPU30HTOB K TIOBEPXHOCTH MOYBHI).

OcHoOBO# mporpecca BOAOXO3SICTBEHHOIO CEKTOpa PecHyOMKH SIBISETCA IMIMPOKOE BHEIPEHUE
WHTETPUPOBAHHOTO ympaBlieHus BoAHbIMU pecypcamu (UYBP), rae Y36ekucran sBuseTcss IpU3HaHHBIM
AUAEPOM, O UYEM CBUACTENLCTBYIOT aHalIUTH4YecKue 0030pel Bcemupnoro banka, ABP u apyrux
MEXAYHapOAHbBIX OpraHU3aIuil.

CnenoBanue npunuunam MYBP mo3Bosiser He TONBKO MOBBICUTH 3PQPEKTUBHOCTH YIMpPaBIICHUS
BOJOH, HO W BHEIPHUTH COBpEMEHHBIE BOJOcOEperaromne TeXHOJIOTHH, CUCTEMBl aBTOMaTH3UPOBAHHOTO
KOHTPOJISI M YHpPaBJIEHHUS BOXOpACIpENEICHUEM, HalaIuTh MOHUTOPUHI paclpelesieHuss U IOBBICUTb
3(pPEeKTUBHOCTH UCITOIB30BAHUS BOIBI.

IMocne mnpuoOpeTeHHs HE3aBUCHMOCTH B pecnyOJMKe Hadaiach OrpoMHas pabora 1o
IUBEpCcU(PUKAIIMKM CEeJIbCKOXO3SHCTBEHHOTO MPOM3BOACTBA. B3aMeH BIAaro€MKux KyJbTyp, TaKUX Kak
XJIOMYAaTHUK, PUC U JIIOLEPHA, YBEJIMYEH [IOCEB MEHEE BIArOoéMKUX KYJIbTYP - 3€pHOBBIE, 0axdeBble U

JIPYTHE KYJIbTYPHI.
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Ecam B magane 90-x romoB mpomioro Beka okoio 50 % opomaeMbIX 3eMeNb 3aHUMaJ XJIOMOK, a
OCTaJIbHAsl 9acTh HCIIONbH30BaJaCh JJIS MPOJOBOIBCTBEHHBIX HYXJ, TO B COBPEMEHHBIX YCIOBHSIX, OIS
XJIOMYaTHUKA B OpOIIaeMOM 3eMiefenuu coctasiger okoio 30 %, ocTanbHBIE OpOILIaeMble 3E€MIIU
3aHUMAIOT 3€pHOBBIE, IMPOJIOBOJBCTBEHHBIE W KOPMOBBIE KYJIBTYPHI, XU3HEHHO HEOOXOIWMBIE ISt
HacejeHus. B pesynbTaTe, BOA03a00p MO Bcedl pecrnyOiuke Mo cpaBHeHHIO ¢ 80-bIMH TOgaMU
YMEHBIIIICS ¢ 64 10 52 MIpa M° B TOA.

HeoOxommmo Takke OTMETHTh, YTO 3a CUET CPEACTB MEXKIAYHAPOJHBIX (PMHAHCOBBIX MHCTHTYTOB
3a mocaenare 10 JeT B BOOOXO3SHUCTBEHHBINH CeKTOp OBLIO HamparieHo Oosee 1,0 miupa gomn. CHIA Ha
BOCCTAaHOBJICHHE HPPUTALIMOHHBIX U APEHAXKHBIX CUCTEM, MOJAEPHHU3AILINIO BOJLOX03IUCTBEHHBIX 00BEKTOB
U HACOCHBIX CTaHIUK dyepe3 20 KPyNHBIX MHBECTHUIIMOHHBIX MNPOEKTOB, 4To moBeicuio KIIJ
OPOCHUTENBHBIX CHCTEM, YIYUYNIMIO TEXHHYECKOE COCTOSHHE THAPOTEXHUYECKHX COOPYKEHUH U
MTOBBICUJIO YIIPABISIEMOCTh U 9KOHOMHUIO OPOCHUTENIBHOM BOIBI.

B wmenmsx co3maHuss HEOOXOOUMBIX YCIOBHH JUIsl JAajbHEHIIEro YCTOWYMBOIO pa3BHTHUSA
CEJIhCKOXO3SHCTBEHHOTO MPOU3BOJICTBA, YIYUYIICHUS METHOPATHBHOTO COCTOSHUS 3€MEJNb, IMOBBIIIICHUS
UX IJIOJOPOUS M Ha 3TOW OCHOBE YBEIMYECHHS YPOXKAHHOCTH CENbCKOXO3AMCTBEHHBIX KYJIbTYp, a TaKKe
COBEpLICHCTBOBAHUSI MEXaHW3Ma OpraHM3alid U (GUHAHCHPOBAHHS METHOPATHBHBIX paboT 29 okTAOpA
2007 ronga Opu1 m3gaH Yka3 llpesupenta PecnyOnukm VYizbekucran YII Ne 3932 «O wmepax mo
COBEPIIIEHCTBOBAHUIO CHUCTEMBI YIYUIICHUS METHOPATHBHOTO COCTOSHIUS 3€MENb» U ISl OCYIIECTBICHHS
KOMIUIEKCHBIX MEp M0 PpEKOHCTPYKLHH, PEMOHTY W BOCCTAHOBJIEHHIO MEIHOPATUBHBIX CHCTEM,
HaIpaBIEHHBIX Ha KOPEHHOE YIy4IlleHHEe MEITHOPATHBHOTO COCTOSHUS OpOIIaeMbIX 3emesb 31 okTsaOps
2007 roga Owvuto mpuHATO IlocTamoBinenme Ilpesmmenta PecmyOmukm Y30ekucrtan IIII Ne 718 «O6
opraHuzanuu aesrenbHOCTH (DPOHAA MEIHOPATUBHOTO  YJIy4YIIEHHS OpOIIAeMBIX 3eMelb IpH
MunncrepctBe PunancoB PecnyOnuku VY30exuctan»», a Takke 19 mapra 2008 roma OblIO HTPHUHATO
[TocranoBnenne Ilpesunenta PecnyOnuku VY36ekuctan IIII Ne 817 «O rocymapcTBeHHOW mporpamme
MEJIHOPATHBHOTO YIy4llIeHHs opomaeMbix 3emend B 2008-2012 romax». PaboTel mo ynydlieHHro
MEITMOPATUBHOTO COCTOSIHHSI OPOIIAEMBIX 3€MeIb OCYIIECTBISIIOTCS HAa OCHOBE BBHIIMIEHA3BAaHHBIX YKaza U
[locTanoBieHWil, B paMKax KOTOPBIX OCYIIECTBISIOTCS PEMOHT M BOCCTAHOBJIEHHE MEIHOPATHBHBIX
00BEKTOB.

Brina co3maHa chnenuanu3WpoBaHHAsS JIM3MHTOBas KOMITAHWS —«Y3MEITHOMAIUIM3UHT» IS
obOecrieueHHs, Ha OCHOBAHMHM JIBTOTHOTO JIM3WHTA, CIHEHUaJU3UpPOBAHHBIX CTPOUTENBHBIX U
JKCIUTyaTallMOHHBIX opraHu3anuii, ABII meanopaTuBHON TEXHUKOI.

B pamxax I'ocynapctBenHoil mporpammbl B TedeHue 2008-2012 rr. Ha Mephl MO YIY4YIICHHUIO
MEJIMOPATHBHOTO COCTOSIHHS OpPOINAeMBIX 3eMedb OBLIO 3aIUIaHUPOBAaHO BHIAETUTH 604,6 MiIpI CyM
(hbuHAHCOBBIX CpeACTB, (hakTHuecku ObUIO BBIAENIEHO 765,8 Mapa cym. B 2012 romy ObUIO BBEIAECICHO
210 myipx cyMm, 3a cu€T 3TOro (UHAHCHPOBAHHSA OCYIIECTBICHO CTPOUTENIBCTBO M PEKOHCTPYKIIHS
677,9 KM KOJJIEKTOPOB, BOCCTAHOBJEHBI 11,2 ThIC. KM MEXXO34MCTBEHHON M BHYTPUXO3SIHCTBEHHOM
KOJIIEKTOPHO-ApeHaxHo! cetu, 340,1 KM 3aKphITON KOJUIEKTOPHO-APCHAXKHOW ceTu, 720 CKBaXXWH
BEPTUKAJIBHOIO JIpeHa)xka M & MEIMOPATHBHBIX HACOCHBIX CTaHIUN. YIy4llIEeHO MEIHOpaTUBHOE
cocrtosiune 1 muinuona 200 Teicsiu rekTapoB opowaeMblx IUiomane. Ha 81 Teicauy rekrapos
COKpaTWJIach IUIOMIAAh CHJIIBHO 3aCOJIEHHBIX M CPEIHE3aCOJIEHHBIX MoJied, Ha 365 ThicAuax TeKTapax
JOCTUTHYTO CHI)KEHHE YPOBHS TPYHTOBBIX BOJ 10 ONTHUMAJIBHOI'O AJS CEIbCKOXO3AMCTBEHHBIX HYXKI,
YPOKaTHOCTh B XJIOMKOBOJACTBE Mo cpaBHeHUI0 ¢ 2003 rogom Beipocina Ha 4,9 neHTHepa ¢ rekrapa, B
3€pHOBOJICTBE — Ha 9,5 1IEHTHEPOB.

[lo maHHBIM OCEHHEro MOHMTOPHHIA CIY>KOBl Menuopanuu MUHCENbBOJX03a B pecIyOinKke B
2012 r. 3aconennsle 3emMau cocraBmind 2154 Teic. ra —T0 0oK0y0 50 % 00mIel TIomaa OpoIIaeMbIX
3eMenb, U3 HUX cliabo3aconeHHblx — 1351 Thic. ra (32 %), cpeanesaconeHHblx — 653 thic. Ta (15 %),
cuibHO3aconeHHbIX — 150 Thic. ra (3,5 %).

Jnst  TOCTOSHHOTO — TOAAEp)KaHWsS HEOoOXOJAMMOTO yPOBHS  MEIHOPAaTHBHOTO  COCTOSTHUS
OpOIIIaeMBIX 3eMelb B ONMKaIIyIo MepceKTUBY HE0OX0IUMO:

— MOBHIICHHUE NUCIUIUTMHEI B PacTIpeIe]IeHUH 1 NCTIOIb30BaHUU BOJTHBIX PECYPCOB;

— CHIDKEHHE HETPOAYKTHUBHBIX IMMOTEPh BOABI ITyTeM 0OOCHOBAHHOTO MOTPEOICHUS, YITOPSTOYSHUS
B pacilpeielieHHH BOJbIl Ha BCEX YPOBHSAX OPOCUTEIBHBIX CHUCTEM, PEMOHT KaHaJOB M OYHCTKA
KOJIJIEKTOPOB.

B kauecTBe CE30HHBIX MEPONPHUATHH MO PETYIUPOBAHHUIO COJIEBOTO PEKHMMA XJIONKOBOTO IMOJIS B
BEreTallMi0 Ha MaJIOYKJIOHHBIX 3eMIISIX SBJIETCS yiydlleHHas (BO3MOXHO Ja3epHas) IUTaHUPOBKA
MOJIMBHBIX yYacTKOB, COBEPIICHCTBOBAaHME TEXHOJOTUU ITOBEPXHOCTHOTO IOJNHMBA, IPUMEHEHUE
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QUCKPETHOTO M BCTPEYHOTO TMOJUBOB. D((PEKTHBHOCTH BCTPEYHOT'O IMOJIMBA YCTAHOBJIIEHA OMBITHBIM
myTEM. DTa TEeXHOJIOTHS I10JIMBA MO3BOJISIET MOBLICUTH YACIBHEBIC 3aTpaThl BOAbLI HA €AUHUIY NIPOAYKIHUHN
U CHU3UTH CE30HHYIO aKKyMYJISAIUIO COJel B mouBe. JlaHHAs TEXHOJIOTHS OPOIICHUS PEKOMEHIYETCS K
NIpUMEHEHNI0 GepmepamMu. Bmecte ¢ TeM, yke Ha OMIDKAHIIyI0 TEPCIEKTUBY HeoOXomnma pa3padboTka
CTpaTeTHH pelIeHHus NpoOJeMbl HCIOJb30BaHUS BOJBI, PETYJIHUPOBAHHS YPOBHS T'PYHTOBBIX BOA U
MOICPKAHUS MEITUOPATUBHOTO COCTOSHUS 3eMeb PAIUKAIBHBIMA MEpaMU. DTO CHIIKEHUE MTOTEPh BOJIBI
IIpU  TPAHCHOPTHPOBAHWH, TMIOBHIINICHHE BOJAOOOECICYCHHOCTH, MIUCHUIUIMHA paCIpeAclieHus |
WCIIOTB30BaHUS BOABI B CEITBCKOM XO03siCcTBE. BO3MOXKHO, TepecMOTp CTPYKTYPHI TIOCEBOB W TOBBIIIIEHUE
MNPOAYKTUBHOCTHU 3€MEJIb, PCKOHCTPYKIMA KaHAJIOB U IPUBCACHUE B IIOPAIO0K BOZ[OOTBOI[HHleﬁ CCTH.

YBenuueHue 3abopa Boabl u3 pek Amynapbs u CrIpaapbsi Ha OPOIICHHUE CYIIECTBEHHO N3MEHIIIO
MPUPOJIHBIC YCIOBUS B CPEIHEM M HIDKHEM TCUYCHHSIX PEK, U OCOOEHHO — B JeinbTax. | JaBHBIM
MOCJIEICTBEM YCBIXaHUA ApallbCKOTO MOpS SBWJIOCH HWHTEHCHUBHOE pa3BUTHE OMyCTHIHUBAHUS
OKpYy’Karomux Tepputopuid [Ipuapanbs.

3a mocaexnue 40 neT BOKPYT MOPS MPOIECC OMYCTHIHUBAHUS OXBATHIJI IUIONIA/Ih B Tpeaeiax oT 2
no 3 muHTa. bonmbimas dYacTh TPOIECCOB OMYyCTHIHWBAHUS IMPOWCXOAMIIA B 00JNACTH  OBIBIIMX
ruapomopdubIXx TouB. [lo mocmemgHWM OMyOIMKOBAaHHBIM JaHHBIM, TEPPHUTOPHUS OOCOXIIEro Ha
npuoOpeTaeT OONUK IMEeCYaHO—COJIOHYAKOBOM WYCTHIHHM, IUIOMIAABI0 TOYTH 3,6 MIIH Ta, SBISFOIICHCS
HCTOYHHUKOM BBIHOCA MBUIH U cojieil. Hampumep, B 1enbTe peku AMyaapbs:

—quciio 03ép cokparmiochk ¢ 40 go 10, a 3aHmMaeMas uMu 1Iomanb - co 100 mo 5 Teic. ra (B
MAaJIOBOJIHBIC TOBI);

—BO3POCIIH IJIOMIAAH TeCKOB - co 187 mo 335 tric. ra (Tonpko 3a mocnexaue 10 ier);

—BO3pocia o0mias IIomaah COTOHYaKoB Ha 27 %.

I[lo pemennro mnpaBuTenbcTBa PecmyOnnkm Y30€KHCTaH € y4acTHEM MeEXIyHapOJHBIX
OpraHU3aIlMil BBITIOJHEHBI CICAYIONUE MPOCKTHI 0 YIYUYIICHUIO SYKOJIOTUYECKOW 00CTaHOBKU B OacceiiHe
ApabCKOTro MOps:

—pa3paboTKka KpUTEPUEB SKOJOTHYECKOW YCTOWYMBOCTH THAPOIKOCHUCTEM H HEOOXOIUMBIX
MEPOIPUATHI € LIEJIBI0 BOCCTAHOBJIECHUS €CTECTEHHO-aHTPOIIOT€HHOIO TUAPO3IKOIOTHYECKOTO peXUMa U
03710poBJIeHUs Tepputopuil [lpuapanss u AenbTh peku AMyaapbs;

—OIICHKa Tpe6OBaHI/II‘/‘I Ha Ka4€CTBO BOJAbI JId NOAACPIKAHHA yCTOI\/'IT-II/IBOI‘O 3KOJOTHYECCKOI'O
npodus [Ipuapanbs;

—pa3paboTKa METOJIOB OLIEHKH BO3AEHCTBUS BOJOXO3SWCTBEHHOW AESITENHHOCTH HA COCTOSTHUE
THAPOIKOCUCTEM OacceliHa ApaibCKOTO MOPS M Ha MX OCHOBE PEKOMEHIAIMi M0 MPHPOAO0XPaHHBIM
MEpPOIPUATUIM;

—BOCCTaHOBIIEHHE JOKAITHHBIX BOA0EMOB B tOxHOM [Ipnapanse (puc. 1).

[Ipemioxkensl  pa3nUYHBIE BapHAHTHl MEIHOPATHBHBIX MEPONPHUATHH, 00eCIednBaroIINX
SKOJIOTHYECKYI0 YCTOMUYHMBOCTH OpOIIAeMbIX 3eMmenb llpuapanbs u AenbThl peku Awmynapbs. B
OCYIIECTBIEHUN COBMECTHOW MIESATEIHHOCTH C MEXIyHapOJHBIMH OpPTaHU3AIUSAMU TI0 CTaOMIM3aIluU
cutyauuu B [Iprapanbe nepBoodepeIHbIMUA IPUOPUTETAMU SIBJISIFOTCSL:

—CO3JaHUE PEryJUpPyEeMON CUCTEMBI BOJOEMOB Ha OCYIIEHHOM JIHE i1 AMyZapbu U yIpaBicHUE
yacTeio Masnoro mops 1151 Celpaapsu;

—CO3JaHUE MOJBJECPHBIX CUCTEM Ha OCYLIEHHOM JHE MODS;

—IMpoBeJeHUe (UTOMEITHOPATUBHEIX PA0OT 0 3aKPETUICHHUIO TIOIBIKHBIX ITECKOB;

—I10/1auya KOJUIEKTOPHO-IPEHAKHBIX BOJ B aKBATOPUIO MOPS Yepe3 30HBI pa3BEUBAHUS MIECKOB.

—IOCTOSIHHOE B3aUMOJCHCTBUE C PETHOHAIBHBIMHU MPOrpaMMaMH U MPOEKTAMU MO COXPAHECHUIO
O0mopazHooOpa3us B rocynapcTBax LleHTpansHo#l A3un.

Jl1s  BOCCTAaHOBJICHHS DKOJOTHYCCKOW YCTOWYHBOCTH W OHWOJOTHYECKOH MPOAYKTHBHOCTH
MPUPOJIHBIX SKOCUCTEM, a TAKXKE MOBBIIICHHE YCTOHYMBOCTH BOJAHBIX DKOCUCTEM B OacceiiHe ApaibCcKOTo
MOps He00X0IUMO:

— o0ecrieUeHHE IKOJIIOTHUECKUX MOMYCKOB B NIEIAbTHI pek Chipaapbs U AMynaphs;

— ONpeJeNeHUE X035 IUCTBEHHON EMKOCTH BOJAHBIX 9KOCUCTEM PETHOHA;

— co0ITI0/IeHNE PEKUMOB BOJOOXPAHHBIX 30H;

— OLICHKA MPEIeTbHO—I0yCTUMON Harpy3Ku Ha 9KOCUCTEMBI PETHOHA.

Peanuzarust mpemsioKEHHBIX MEpPONPHUATUH B pecnyOiauKke O00ECIeYUT COBEPIICHCTBOBAHUE
3(hPeKTUBHOTO MCIONB30BaHUS BOJHBIX PECYpCOB, YIydIlleHWE MEIHOPAIMH OpOIIAaeMBIX 3EeMEllb,
OXpaHBI BOJHBIX PECYPCOB M DKOJIOTHH OKPYKaIOMeH cpenbl B 0acceitie ApalbCKOTO MOPS.
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VJIK 333

BINUAHUE NMPOEKTA WPI-PL '"HA OUHAMUKY ATPOSKOHOMUYECKUX
NMOKA3ATEJIEM AEMOHCTPALMOHHbLIX YHYACTKOB (2009-2011 I'T".)

C.A. Hepo3un, O. Anapoexos, K. /Ipicymadaes, M.P. /[»ncynna,
HILIII. Myxameodicanos, /I.K. Juimypamos, H. Pyzues
(IWMI)

Ha 3acessHHBIX XJIOMYaTHUKOM JIEMOHCTPAIIMOHHBIX YYacTKaxX MPOEKTa MPOBOIUICS MOCTOSHHBIN
MOHHUTOPHHT U YUET BCEX CEJIbCKOXO3SMCTBEHHBIX pabOT B TeUeHHE BereTanoHHoro nepuona 2009-2011
ronoB. HaOmiomeHus BkiIoyanu B ce0s  arpoTeXHUYECKHWE OIepalud H  BOJOXO035AHCTBEHHBIS
MEPOIPHUATHS, KOTOPbIE BBIPAKATHCh QU3MUIECKUMHE (M°/Ta, TOHHA/Ta, KI/Ta, Mall.-dac/ra, Jell.-IHei/ra)
unu (UHAHCOBBIMHU TOKaszaresnsmu (cym/ra). B maHHOUW paboTe MpHUBEACHBI CBOIHBIC MAaTEpUAabl I10
MOHUTOPHHTY CEJIbXO3MPON3BOJICTBA MTPH BO3/EIBIBAHIY XJIOMUATHHKA.

CpaBHHTENbHAas  OIeHKAa  I[IOKa3aTeled  OTAENBbHBIX  arpoTeXHWYECKWX  Olepanuid  Ha
JEeMOHCTpallMOHHbBIX ydacTKax (1Y) Anamkanckoil o6macTu cBuAeTeNbCTBYeT (Tabm. 1), 4To Ha BTOpOH
rox npoekTHbIX padot B ®X «['ynbinon axtauny, «baxt nakom PuBox» u «JlaBnar 'aHuMaT» CHU3HIOCH
KOJINYECTBO MCIOJIb30BAHHBIX INpU mHoceBe ceMsH Ha 18-15 % Ha rekrtap, B ®X «unbmona» sTa
BeJIMYMHA OCTanach npexHeit, a B ®X «YuHOp» HECKOIbKO moBbickiachk - ¢ 60,0 1o 65,0 kr/ra, 4To B
MPUHITUIIE COOTBETCTBYET PEKOMEHIYEMBIM HOpMaM JUIsl OMyHIEHHBIX ceMsiH. CHIDKCHHE (UHAHCOBBIX
3aTpaT Ha NPUOOpPETeHHEe MUHEpaNTbHBIX YJOOpeHWH Ha BTOPOUW rox mpoekTa Obulo oTMedeHo B DX
«Yurop» (¢ 356700 cym/ra B 2010 roxy mo 267787 cym/ra B 2011 romy), a takxke B ®X «/lumpmoma
(c 307972 no 230 421 cym/ra). B ocranbHbix nunoTHbiXx X 3aTpaThl MO 3TOW MO3UIIUU BO3POCIH, YTO
CBSI3aHO KakK C ()MHAHCOBBEIMH BO3MOXXHOCTAMH (epMepa, TaKk U CO CIOXKUBIIUMHUCA 3aKyHOYHBIMHU
[IEHaMH Ha 3TOT pecypc. PUHAHCOBBIE 3aTpaThl Ha CPEACTBA XMM3AIIUTHI 110 TOJaM YBEIHUUIUCH B OX
«laBnat I'anumar», «baxt uakoM Puox» u «/lunemonay», B apyrux @X OHM HECKOJIBKO CHHU3UJIUCH,
[JIaBHBIM 00Pa30oM, M3-3a OTPAaHMYCHHOTO MIPUCYTCTBUS BPEIUTENICH Ha IEMOHCTPAIIMOHHBIX YYaCTKaX.

B peTpocnekTrBe HECKOJIBKO CHUBHIMCH (PU3MUECKHE MOKa3aTeNn MEXaHU3UPOBAHHOTO TPyHa B
OX «['ynmpman axtaunm» u OX «dunabmona», B ocTanbHBEIX ®X OTMEUEHO HEOONBINIOE yBEITUYCHHE
KOJIMYEeCTBA pPabOThl CEIbCKOXO3SHCTBEHHONH TEXHUKH, TEM HE MEHEE, CTOMMOCTh JKCILTyaTalluu
TPaKTOPOB €XETOJHO yBEIMYHUBANACH MO BceM MUIOTHRIM DX 3a c4€T aMOPTH3AIMOHHBIX OTYUCICHUH U
ynopoxanuss ['CM. CHmxeHHE KOJWYeCTBAa (PU3MYECKHX 3aTpaT PYYHOro Tpyaa oTMedeHo B DX
«'yneman axtauny, «JlaBnat I'anumaty u «{unemoaay, 0JHAKO CTOMMOCTh PYYHBIX paboT MO rojaM BO
Bcex (hepMepCKUX XO035SHUCTBAX MMeeT YETKYIO0 TCHACHIMIO K MOBBIIICHHUIO, YTO 00YCIOBICHO €KETOAHBIM
MOBBIIIEHWEM OIUIaTHl TpyZa cenbxo3paboumMm u cOopmukaMm ypoxas. Dusndeckwe 3arparbl NpHU
HICIIOJIb30BAHMH BOJHBIX PECYPCOB B OTAENbHBIX DX HECKONBKO COKPATHIIHCH — ¢ 6459 M°/ra (2010 r.) 10
6222 m*/ra (2011 1.) B ®X «Yuuop», u ¢ 5523 m’/ra (2009T1.) mo 4397 m’/ra (2010r.) B ®X
«/lunpmona», 4To 3HAYMTENBHO ONIKE K PEKOMEHIyeMBIM HOpPMaM [JIsi 3TOTO THAPOMOAYIHHOTO
pationa. B mByx mmimotHeIx ®X («['ympmran axtaum» u «JlaBmat ['aHUAT») OpOCHTENBHBIE HOPMBI
yBenuuminch, npuuéM B OX «['ynbpllaH axTayuy» Takoe yBEIHMYCHHE OBLJIO HANPABICHO B CTOPOHY K
PEKOMEHIyEeMbIM TIOKa3aTeIsIM ISl 3TOW 30HEI.

Croxupmmecs: o0mue 3aTpaThl Ha CEIbXO3MPOU3BOACTBO (TIEPEMEHHBIC 3aTPaThl) Ha MHIOTHBIX
OX UMEI0T TEHICHIINIO K MOBBIMICHHUIO 0 ToaM Habmonenuit (3a uckimouenuem OX «Hunopy»). Tem e
MeHee, 3a CU€T Oojee cOATaHCHPOBAHHBIX TEXHOJIOTHYECKUX paboT Ha Y, momydeHHass NPOIYKIUS I10
roxaM OblIa 3aMeTHO BhIe (3a uckiodeHneM OX «I'ynbpmaH axtauny, e YpoKalHOCTh XJIOMYaTHHKA
cHuzmiach ¢ 55,0 mo 50,0 u/ra), 4To ¢ Y4ETOM CIIOKUBIINXCS 3aKYMOYHBIX [IEH YBEIHUUUIIO TTOTYUYCHHYIO
BaJIOBYI0 TpHOBUTL B 3THX Xo3siicTBax. ClenyeT OTMETHTh pPOCT TMOCTOSHHBIX (HAJIOTH) U
JOTIONTHUTENBHBIX 3aTpaT MO roJlaM MOHUTOPUHTA, KOTOPHIHA 3adukcupoBaH mo BceM ®X. B aToii cBs3M,
rmokasarens ductod npubsumm B ®X «l'ympman axrtagm» cHu3mICT ¢ 2754311 cym/ra (2010T.) mo
2004700 cym/ra (2011 1.), 4TO HampsAMYIO CBSI3aHO C majeHUeM ypoxaitHoctu (¢ 55 mo 50 m/ra). B ®X
«JlaBmat ["'anuMaT» Takke 3a)UKCUPOBAHO MajieHne yuctoi npudsumm (¢ 1605726 cym/ra B 2010 roxy mo
1486797 cym/ra B 2011 romy), oqHako 3/eCh OCHOBHON NMPUYWHON SIBISCTCS 3HAYUTEIIHFHOE YBEINYCHHE
nomoaHUTENbHBIX 3aTpaT B 2011 rogy. B octanpHbBIX munoTHeIX @X moigydeHHas 4UcTas MPHOBUIH IO

' WPI-PL — [Tpoekt «IloBbIlIeHHE TPOIYKTHBHOCTH BOJIBI HA YPOBHE NOJIs», rHaHCcUpyeMbli L1IBeiinapckum
ArentcrBoM Pazsutust u CoTpyaHudectsa u peanusyembiii Acconmanueit IWMI u HUALL MKBK
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rojgaM HaOJIIOACHUH UMeeT 4ETKYIO TEHACHINIO K YBEINICHHIO, YTO HECOMHEHHO SIBJISIETCS IOCTHKEHUEM
MIPOEKTa.

AHann3 CceIbCKOXO3IUCTBEHHOW AeATeIbHOCTH Ha JIY BBISBUN 3HAUYHTENbHBIE (PUHAHCOBBIC
3aTpaThl IO CTAaThe TOMOJHATEIBHBIX PacX0J0B, UTO HYKaeTCs B Pa3bsICHEHUH CIOKUBIINXCS 3aTpar. B
KadyecTBe NpuMepa Mbl BbiOpanmu mokazatenun ®X «UuHOp», Tie 3aperHCTPUPOBAHBI CaMbie BBICOKHE
cpenu Bcex nuiaoTHeIX X pacxoasl mo sToi mo3unuu — 570312 cym/ra. [lpu netanbHOM pacCMOTPEHHH
MaTepHuajoB MOJIEBOTO MOHUTOPUHIA BBIABIEHO, YTO B 3TOM XO3SIMCTBE pacXonbl Ha yIUIaTy HaJIOTOB U
yeryr ABIT cocraBuimm 221000 cym/ra, pacxoasl Ha obOecredeHHE NMUTAHHEM COOPIIHKOB ypoKas —
129400 cym/ra, pacxoisl Ha MNPHOOpETEHUE IMOJHUITHICHOBOW TUIEHKH coctaBuin 203412 cym/ra,
pacxoIbl Ha pEMOHT CeIbCKOXO3AWCTBEHHOW TeXHUKH — 16500 cym/ra, yto B wrore na€T HaM
BBINIICHA3BaHHYI0 cymMMmy paBHyI0 570312 cym/ra. HecoMHEeHHO, 4YTO B JaHHOM CiIydae, OCHOBHBIM
(akTOpOoM, OOYCIOBHUBLIMM pOCT JOTOJHUTENbHBIX 3aTpaT, SBIAETCS MNpUMeHeHue Ha sToMm Y
JOPOTOCTOSIIIMX CHUHTETUYECKUX MaTepHasloB (TIOJUITUIEHOBOW IUIEHKH), HMCIOJB30BaHHE KOTOPBIX
CHOCOOCTBYET 3KOHOMHH BOJHBIX PECYPCOB, YCKOPEHHIO Pa3BUTHUS IIOCEBA M IOBBILICHUIO KadecTBa
BBIPAIIEHHOTO ypOXKasl.

CpaBHHTENbHAs OLICHKA arpOdKOHOMHUYECKHX MOKa3aTesel, JOCTUTHYTHIX Ha 1€MOHCTPAI[MOHHBIX
yuactkax depraHckoi o0mactu, mokazana (Tabi. 2 ), 9TO Ha BTOPOU-TPETUH T'OJ MPOEKTHEIX paboT B DX
«boteipxkor» 1 ®X «U. OpTHIKOBY» CHU3WINCH KOJTHIECTBO MCIIOIB30BAHHBIX IIPU MOCEBE ceMsH Ha 40-
50 % u 3arpaTel Ha MX NMPUOOpPETEHHE, YTO CBS3aHO C IMEPEXOJOM Ha CEB OTOJIEHHBIMH CEMECHAMHU H
paciueHuBaeTcsl Kak NoJoKuTenbHas TeHaeHuusa. Ha ocrampabix Y ob6nact moceBHbBle pabOTHI
IIPOBOAMIINCH OIYIIEHHBIMU CEMEHAMU, YTO 00yCIOBIIIO YBEJIMUECHHE KOJIMYECTBA UCIIOIb3YEMBIX CEMSIH,
MOBHIIIICHUE PACX0JIOB Ha UX mpuodpereHue mo rogam HaomoaeHus (OPX «Kaxpomon JlaBmaT caxoBatu»
n ©X «Junmué€p TyronOoii») M BBHI3BIBAIO ONPEACIEHHYIO 3aJCPKKYy MHOSBICHUS BcxonoB. CiemyeT
OTMETUTh HEKOTOPOE CHIKEHHE MoKa3zarelneil (1o roxam HaOMIOAeHHs ), XapaKTepU3yomWuX Gusndeckue
1 (UHAHCOBBIE 3aTpaThl Ha NPUMEHsIEMble ynoOpeHus, yTo HaOmromaercsa mo BceM nmwioTHeIM OX. Ilo
3TUM nNokazaTensiM Toinbko B ®X «BboTeIpk0H» OTMEYEHB OTHOCUTEIBHO PaBHBIE MO TOJlaM pacXoisl Ha
NpHOOpeTeHHe MMHEPAIBHBIX YOOOPEHMH, B OCTaJbHBIX XO3SMCTBAaX PAacXoAbl IO 3TOH IMO3HULHUU C
Ka)KIbIM F'OI0M YMEHbBIIAIKNCH, YTO 110 HALIEeMy MHEHHIO HEOOOCHOBAHHO, TaK KaK 3TOT ()aKTOp aKTUBHO
CIOCOOCTBYET MOBBIIIEHUIO ypokaitHOCTH. DUHAHCOBBIE PAcXOAbl HA IPUMEHEHHE CPEICTB XUMUUIECKOMH
3aIUTHl MO0 rojxaM cymecTBeHHO Bo3pociu B 4-x OX, B ®X «dunauép TyprynOoit» oHH HECKOIBKO
CHU3UJINCH, IJIABHBIM 00Pa30M, M3-3a OIPAaHMYEHHOTO NPUCYTCTBUA BpEAUTENCH Ha NEMOHCTPAllMOHHOM
yJacTKe.

[Ipu paccMoTpeHHH TaHHBIX MO QU3MUYECKHUM 3aTpaTaM Ha MEXaHU3WPOBAHHBIM TPyl BUIHO, YTO B
Tp€x ®X («Kaxpamon [laBnat caxoBatu», «Hymy», « 1. OpTHIKOBY») HECKOIBKO CHU3MIOCH BpeMs pa0OTHI
CEITbCKOXO3SUCTBEHHOW TEXHUKH (OCTaBasch IIPU OTOM B PEKOMEHAyeMBIX Tpenenax), B DX
«BOoTBIpKOH» OHO MOBBICKUIOCH ¢ 10 10 16 Mmar/gyac, 4To TakkKe OJIM3KO K PEKOMEHIYEMBIM HOPMaM.
[Mokazarenn xe ®X «Jumpauép TypryHOoi» coctaBuiu 15 mam/gac B craptoBsiid 2010 rox mpoTus
21 mam/gac, 3adpukcupoBaHHoro B 2012 romy, dYro TO HaIleMy MHEHHIO SBISICTCS HECKOJBKO
3aBBIIICHHBIM PE3yJbTaTOM (PEKOMEHIyeMbId Ha 1 ra onTUMyM JUisl 30HBI cocTaBiuser 13-18 mami/gac).
duznveckure 3aTpaTsl Ha PyYyHOH TpyA U YOOpKY yposkas Ha JEMOHCTPAaLMOHHBIX yYacTKax IO ToAaM
HaOmoneHus: konebanmuch B mpenenax S50-92 yen-mHe W COOTBETCTBYIOT KOJHMYECTBY COOPaHHOTO
ypoxkas. Omnara TpyJa COOPIIUKOB KOPPEIUPYET C KOJUYECTBOM COOpaHHOTO ypokas. Ha BTOpoii-
TPeTHH TOABl MPOEKTAa OTMEYCHO CHIDKEHHE (PU3MUECKHX 3aTpaT HPHU HCIOJIB30BAHUU OPOCUTEIBHOMN
Bobl B ®X «Boteipskony (Ha 1400 m/ra), B X «Kaxpamon JlaBmaT caxoBatny» (Ha 1880 m’/ra B 2010
roxy u Ha 386 m’/ra B 2011 romy 1mo cpaBHEHHMIO co cTapToBbIM rogoM) u B DX «Humy» (Ha 234 m’/ra). B
OX «UM. OpTHIKOBY MOKa3aTesld KOJMYEeCTBA HCIOJIB30BaHHONW BOABI Ha opoimeHue 3a 2009-2010 roxsr
npakTHuecku He u3MeHsumch, a B OX «/Junpauép TypryHOoeB» KOJIWYECTBO HCIOJIB30BAHHON BOJBI
yBemmamnocsk ¢ 2521 m’/ra (2010 rox) mo 4690 m’/ra (2011 r.), 9To ¢ y48TOM GIH3KHX TPYHTOBBIX BOJ
OKa3aJlo HeTaTMBHOE BIIMAHHME Ha MPOIYyKTHBHOCTH XJom4yaTHHKA. OOmme 3aTpaThl Ha NPOU3BOJCTBO
(mepemMeHHBIC 3aTpaThl) UMCIOT TEHJCHIMIO K MOBBINICHHUIO 110 TojiaM HaOtoieHui B 4eThipéx OX, B X
« W. OpThIKOB» 3TH MOKa3aTENM HECKOJIbKO CHHU3MWINCH, YTO OJHAKO HE O0Ka3ajlo OTPULIATEIBHOTO
BJIMSAHUA Ha ypoxkailHocTh. Ha Tpé€x munotHbiX JIY mosiydeHsl Xopollre pe3yabTaThl Mo ypoxxkaiHocTH. B
OX «M. OpTHIKOBY» ypOKaHHOCTH XJIOMYaTHHKA moBbicuiack ¢ 37 mo 39 w/ra, B ®X «Hymy» ¢ 35 no
37 wra u B ®X «Kaxpamon [aBnat caxoBatu» ¢ 37 mo 40-41 n/ra. B ®X «/lunpausip TypryHOo# », 3a
CYET HApyLIECHUSI PEKOMEHyEMOT0 ISl 30HBI PEKUMa OPOIIEHUS, YPOKAHHOCTh XJIOMYAaTHUKA CHU3UIIACh
¢ 44 o 34 u/ra, B ®X «BOTHIPKOH» YpPOXKAaWHOCTH MO TOJaM HE H3MEHsulach W cocraBmia 40 1yra.
Crnenyetr OTMETUTH POCT IOCTOSHHBIX (HAJIOTH) U TOMOJHUTEIBHBIX 3aTpaT M0 rojgaM MOHUTOpUHTa B OX
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«boteipxkor» um B X «wmsausap TyprynOoit», B ®@X «U. OpteikoB», ®X «Kaxpamon J[laBmat
caxoBaTu» (Ha BTopoil rox mpoekta) U B DX «Hymy» pacxoapl 1Mo 3TOH MHO3UIMU HECKOJIBKO
cokpaTunuch. CIOXHUBLUIMECS 3aTpaThl Ha CEIbXO3MPOM3BOJACTBO W MajeHHe ypoxkalHocTH B DX
«lmmpausip TypryHOoii» B 2011 romy oOyCIOBHIM CYIIECTBEHHOE CHIKCHHE IOJYUYCHHOW UHCTOM
npubsy (Ha 1037371 cym/ra), kotopast ymeHbiunachk ¢ 1299978 cym/ra B 2010 roxy no 861670 cym/ra
B 2011 romy, 4To HampsIMyIO CBSI3aHO C PE3KUM MaJACHHEM YPOKaWHOCTH H3-32 OMIMOOYHO BHIOpPaHHBIM
pexumom oportieHus. B octanpHbIX munoTHRIX O X MoydeHHas YuCcTast MPUOBLTH 110 To1aM HaOII0IeHUN
nMeeT YETKyI0 TeHAeHIHI0 K yBenmueHuio. B ®X «W. OprteikoB» uwucras mpubsuts B 2010 romy
cocraBuna 1436356 cym/ra npotuB 428320 cym/ra (2009 1.), B ®X «Boteipxkon» - 1147566 cym/ra
(2010 r.) mpotuB 875577 cym/ra (2009 rox), B ®X «Kaxpamon JlaBmar caxoBatu» - 771800 cym/ra
(2010 1.) m 1427685 cym/ra (2011 r.) mpotuB 861080 cym/ra (2009 1.), B ®X «Hymy» - 1670300 cym/ra
(2010 r.) mpotuB 863150 cym/ra (2009 r.), YTO SBIAAETCS CEPHE3IHBIM JOCTHIKCHHEM MPOBOJIUMBIX
MPOEKTOM padoT.

AHanmu3 JWHAMUKA YPOBHS  CEIbXO3MPOU3BOJCTBA IO pe3yjbTaTaM MOHUTOPUHTA B
Hamanranckoif o6macTu MBI CMOIJIM TNPOBECTH TOJBKO MO JABYM JIE€MOHCTPAIMOHHBIM YyYacTKaM,
pacnonoxxeHHbIM B Hamanranckom paiione (®X «Hamanran snuta ypyruunuk») U HapeiHCKOM paiioHe
(®X «dypmona laitpar»). CpaBHHUTENbHas OIeHKa OOBEMOB OTIEIHHBIX arpOTEXHUYECKHUX OIepalui,
MpOBeAEHHBIX HAa JIEMOHCTPAIIMOHHBIX YYacTKax, CBUAETENbCTBYeT (TaOi. 3), 4To Ha BTOPOW TON
POEKTHBIX PabOT KOJIMYECTBO HCITOJIB30BAHHBIX CEMSIH MPH MOBEJIEHUH TOCEBHBIX pabOT HE U3MEHSJIOCH
B ®X «Hamanran snuta ypyramnuk» (40 kr/ra), B @X «/lypmona ["aiipat» 0HO HECKOJIBKO CHU3UIIOCH - C
50 mo 45 xr/ra, 9T0 00JIe€ COOTBETCTBYET PEKOMEHAYEMBIM HOpMaM. B ATHX X03siicTBaX OTMEYaeTCs W
HEKOTOpOE CHIDKEHHE (QU3UYECKHX 3aTpaT HpU HCIOIb30BAaHHUM MUHEPaNbHBIX yaoOpeHuit (~11-12 %),
YTO COOTBETCTBEHHO HECKOJBKO CHHU3MJIO 3aTpaThl Ha ux mnpuoOpereHue. B ®X «Hamanran smuta
YPYTUYHINK» 3HAYUTENbHO CHU3HWIWCH PAacXo[bl Ha WCIIOIb30BAHHWE CPEACTB XHUMHYECKOW 3aIlUThI
pacteHuii (4TO CBSI3aHO C OTpaHUYECHHBIM paclpocTpaHeHneM Bpenureineii), B @X «Jlypmona [Mafipa» 3Ta
CTaThsl Pacx0/0B HE3HAUUTENBHO BO3pOCia 3a cu€T 0ojiee aKTHBHOTO MPUMEHEHHSI XUMHUECKUX CPEICTB
3aIHTHI TIOCEBA.

B munotaeix @X 1o romaM HaOIIOAEHUS OTMEYaeTCs HEKOTOpOe CHIDKEHHE (PH3WYecKux 3aTpar
Ha MEXaHH3UPOBAHHBIA TPYJ, YTO COOTBETCTBEHHO YMEHBIIWIO ()MHAHCOBBIE PACXOJBI IO ITOW CTaThe.
AHaNOruYHas TEHACHLHUS MPOCIEKNUBACTCS U MO0 PU3NUECKUM 3aTpaTaM Ha PyYHOU TpyH — Ha 5 den/qHei
cokpatmmch Tpyno3arpatel B ®X «Hamanran smuray m Ha 10 gen/muert B ®X «/lypmona IaiipaTy.
Onnako pacxonsl mo 31oit ctathe B ®X «Jypnona [Madipat» Bo3pociau ¢ 591351 cym/ra (2009 r.) no
700283 cym/ra (2010 r.), 9TO CBSI3aHO C POCTOM OILIATHI 32 Py4YHBIE paOOTHI B 3TOM paiioHe. Ha BTOpOIii
roJ mpoekTa B mIOTHEIX DX 0TMEUEeHO HEKOTOPOE yBeNHYeHHEe 00BEMOB HCIIOIB3YEMON OPOCHTENHEHOMN
Bogel (Ha 10-11%), d9ro oOmHAKO HE TMPOTHBOPEYUT PEKOMEHIAYEMBIM HOpMaM [JIsi 3TOTO
THAPOMOAYJIBHOTO paiioHa. OOmue pacxonabl Ha cenbxo3npousBonctBo B ®X «Hamanran snurta» Ha
BTOPO# TOJ] MPOEKTa CHU3WIHCH Ha 259559 cym/ra, 4TO MOKHO OIIEHUBATh KaK IMOJOXHUTEIHHOE BIUSHUE
npoekta, B ®X «Jlypmona Tlalipar» 3TOT moKa3zaTelb NpakTHYEeCKU He u3MeHuics. [lomydeHHas
ypokaiiHOCTh 10 ToaM npoekTta B ®X «Hamanran snura» He3HaUUTENbHO cHU3WIACH (¢ 43 1o 42 1/ra),
a B ®X «/lypnona aiipaT» Heckonbko yBenuuuiaach (¢ 38 no 39 n/ra). OmHaKO CTOMMOCTB HOTYYEHHOT'O
BaJIOBOTO MPOAYKTa HA BTOPOU T'OJ] MPOEKTA 3aMETHO MOBKICHIIACch TONbKO B ®X «Hamanran snutay, 9To
U Tpeaonpenenuio pasMep odOmed npubbinm B 3toM DX (3250996 cym/ra B 2011 romy mnpoTuB
1926403 cym/ra B 2010 rony). B ®X «/lypnona Tlaiipat» pasMep AOCTHUTHYTOH oOmied mnpuObLIH
CIOXuUICS HeBBICOKUM — 821734 cym/ra B 2009 rony mpotus 828411 cym/ra B 2010 rony. B koHeuHOM
WUTOTE, YUCTasl MPHUOBLIF Ha BTOPOM Trox mpoekta B X «Hamanran ammray cocraBmia 3170296 cym/ra
npotuB 1804003 cym/ra B craproBoMm roay, a B ®X «Jlypaona laiipar» 713411 cym/ra (2010 roxm)
npotuB 685034 cym/ra (2009 ron). B memom, ciaemyer oTMeTUTh S(DPEKTHBHOEC H TOJOXKHUTEIBHOS
BJIMSHUE PAllMOHAJIBHOTO YIpaBJIEHUS CEIbX03Mpou3BoJACcTBOM B mepuon 2009-2011 rr. Ha IUHAMHUKY
OCHOBHBIX arpO3KOHOMUYECKHUX II0Ka3aTeeH, a TAKKE Ha YPOXKAUHOCTh U AOXOAHOCTh DX, UTO ABIsSETCS
JOCTH)KEHHEM MPOEKTa
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Tabmuma 1 - OcHOBHBIE arpOdKOHOMHYECKHE TToKa3aTenn Ha JIY AHImKaHCKOW o0macTh

Paiton AHAMKaHCKUI Mapxamarckuit AJITBIHKYJIbCKUH [TaxTaabamckwmii | [TaxpuxaHnckuit
depmepckoe X034MCTBO I'ynman Axtauu JaBnat ranumar baxt Umkon PuBox Yunop Hunona
IToka3zarenu ell. U3Mep 2010 2011 2010 2011 2009 2010 2011 2010 2011 2009 2010
Conera Kr/Ta 52 40 60 52 52 33 40 60 65 45 45
n.en/ra 67600 100000 63000 135200 [ 100568 63921 40000 120000 84500 73755 65250
Vto6penms Kr/ra 2200 650 1350 4802 1420 1550 900 1200 915 850 950
n.en/ra 434977 | 725750 | 300773 | 426670 | 373640 | 400000 [ 370000 | 356700 | 267787 | 307972 | 230422
Snoxumu- Kr/ra 0 0 0 0 0 0 0 0 0 0 0
CpencrBa KatTpl n.en/ra 272000 31000 29667 319000 2143 78610 76000 141400 123100 6300 110200
SAMATEL | B onormuec- xr/ra 0 0 0 0 0 0 0 0 0 0 0
Kue J.en/ra 0 0 0 0 21000 0 0 4000 0 0 0
T Mari.gac/ra 16 15 15 17 13 19 14 15 17 17 15
n.en/ra 198000 218000 | 255002 | 381333 177321 258867 | 287000 | 267992 | 264500 328519 272250
Tpancnopt n.en/ra 40000 46667 23667 10833 22666 35000 10833 29500 12661 35077 100000
Toya yeJ.JHen/ra 110 103 116 95 66 72 90 96 110 129 76
n.en/ra 635333 | 866533 | 472133 | 787167 | 421140 | 458167 | 671667 | 539960 | 679043 | 432286 | 577933
Boa M°/ra 2358 3288 4194 5012 4470 3900 4646 6459 6222 5523 4397
n.en/ra 0 0 0 0 0 0 0 0 0 0
Tlepewertibie 3aTpars: aewra | 1647910 | 1987950 | 1144241 | 2020 | 1118478 | 1294564 | 1455500 | 1459552 | 1431591 | 1183909 | 1356054
VYpoxait TOHH/Ta 5,5 5,0 3,9 4,0 3,6 3,7 3,7 3,5 3,6 3,6 3,6
BasoBoii mpoaykt a.en/ra 4605971 | 4349650 | 2805633 3990000 1818286 | 2343199 | 2603833 | 2206870 | 2672652 | 1831043 | 2096250
[Tpu6bLTH I.en/ra 2958061 | 2361700 | 1661393 1927979 699808 | 1048635 | 1148333 | 747318 | 1241061 | 647134 | 740196
[MocT.u gom 3aTpatsl no.en/ra 203750 | 357000 55667 443000 124058 | 314906 | 379000 | 201352 | 570312 114190 161000
Yucrast npuObLTL J.en/ra 2754311 | 2004700 | 1605726 1487679 575750 | 733729 | 769333 | 545966 | 670749 | 532944 | 579196
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Tabnua 2 - OCHOBHBIC arpodKOHOMHYECKHE TToKa3aTenn Ha JIY depranckoit obmactu

Paiion DypraTrckui KyBuHckuit | barpanckuit ANTBIapBIKCKUN Tanutakckui
Hunauép
DepMepcKoe X03sHICTBO Borupxox Kaxpamon JlaBnat CaxoBatu Hyny U. OpTuxos TypryHnooii
ITokazaTenu ell. U3Mep 2009 2010 2009 2010 2011 2009 2010 2009 2010 2010 2011
Kr/ra 50 30 30 30 55 50 50 90 45 40 60
CemeHa J.en/ra 98000 84900 75000 75000 137500 | 100000 | 100000 | 111780 45000 60714 75000
Kr/Ta 1200 1067 900 500 900 850 700 1100 675 675 404
Y 100penust J.en/ra 260400 [ 251733 | 196750 | 132000 | 161000 | 267500 [ 240000 [ 329500 | 189269 | 159300 | 115800
Kr/ra 0 0 0 0 0 0 0 0 0 0
ANOXUMHKAThI J.eq/ra 46000 93333 17000 22500 68000 11500 93750 11600 66875 82857 42400
CpencrBa Kr/ra 0 0 0 0 0 0 0 0 0 0
3alIUTHL OHMOIOTUYECKUE n.en/ra 0 0 0 0 0 0 0 0 0 0
Maml.gac/ra 10 16 18 13 12 19 17 16 12 15 21
MexaHU3MBI J.en/ra 143417 | 210500 | 368000 | 176000 [ 246000 [ 210500 | 247295 | 150000 | 172000 | 390000 | 515000
Tpancnopt J.en/ra 34375 40889 23160 83200 32130 17750 21500 51200 60750 30952 50000
yeJl. JHen/Ta 53 56 50 83 92 43 86 58 50 65 81
Tpyn J.en/ra 443531 [ 516889 | 581250 | 687000 | 713500 | 333850 [ 616000 [ 491600 | 461500 | 531905 | 614600
m3/ra 4394 2995 6020 4132 5634 2517 2273 4868 4992 2521 4690
Bona a.en/ra 0 0 0 0 0 0 0 0 0 0
IlepemeHHbIE 3aTpaThl J.ej/ra 1025723 | 1198244 | 1261160 | 1175700 | 1358130 [ 941100 [ 1318545 | 1145680 | 995394 | 1255729 | 1412800
Ypoxait TOHH/TA 4.0 4.0 3,7 4.0 4,1 3,5 3,7 3,7 3,9 4.4 34
BaiioBoil npoaykr J.exn/ra 2040000 | 2548000 | 2507240 | 2162500 [ 3005815 | 2117500 | 3093845 | 1674000 | 2490750 | 2706183 | 2478970
ITpuGbLIH J.en/ra 1014277 | 1349756 | 1246080 [ 986800 [ 1647685 | 1176400 | 1775300 | 528320 | 1495356 [ 1450454 [ 1066170
ITocT.u fon 3aTpatsl J.exn/ra 138701 | 202189 | 385000 | 215000 | 220000 | 313250 | 105000 | 100000 59000 150476 | 204500
Yucrast npuObLIb J.ej/ra 875577 | 1147566 | 861080 [ 771800 | 1427685 | 863150 | 1670300 | 428320 | 1436356 [ 1299978 | 861670
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Ta6muma 3 - OCHOBHBIEC arpoO’KOHOMHYECKHE TToka3aTenu Ha JIY Hamanranckoit obmactu

Paiton Hamanranckuit Hapsinckuit
depMepcKoe X035ICTBO Hamanran Onura Hypnona I'aiipar
ITokazarenn ell. u3Mep 2010 2011 2009 2010
[Tnomans ra 6.0 10.0 2.0 2.0
Kr/ra 40 40 50 45
Cemena
n.en/ra 82000 120000 140000 87975
1 112
Y noGpers Kr/ra 380 8 800 670
n.en/ra 361900 327984 271850 198810
Kr/ra 0 0 0 0
SIIOXUMHUKATBI
Cpencrsa n.en/ra 196330 6250 31225 33200
3allnThl Kr/ra 0 0 0 0
Omonornyeckue
n.en/ra 0 4000 0 0
MexaHIEMEL Mamr.gac/ra 10 9 19 16
n.en/ra 167000 127800 238593 220500
Tpancnopt n.en/ra 58167 34020 12500 55000
qes. AHel/ra 115 110 69
Tpyn 79
n.en/ra 713667 699450 591351 700283
Boxa m3/ra 5103 5763 5006 5740
n.en/ra 0 0 0 0
ITepemeHHBIC 3aTpaThI m.en/ra 1579063 1319504 1285518 1295768
Ypoxait TOHH/Ta 4,3 4,2 3.8 3,9
Banosoii npoaykT a.en/ra 3505467 4570500 2107252 2124178
[pu6sLIL n.en/ra 1926403 3250996 821734 828411
IMocT.u non 3aTpatsl n.en/ra 122400 80700 136700 115000
Yucrast mpuOBLITE n.en/ra 1804003 3170296 685034 713411
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YK 626.81+628.17

CPABHUTENbHbIA AHANU3 3HA‘-IEHVII7IVVIHL'I,EKCA PACTUTEJIbHOCTW (NDVI)
Nno AAHHbIM HASEMHbIX UBMEPEHUU C UCINOJIb3OBAHUEM MNMPUBOPA
GREENSEEKER U CIMTYTHUKOBbIX CHUMKOB

X. Mawapunoea, A. ILnamonos, M. /Incynna, A. Canoxuoounos
(THUM, IWMI)

Climate change and agriculture are interrelated processes and both of them are influenced by
each other. Nowadays advances in technology and science are getting higher and newer, improved crop
cultivars are one of those advances in agricultural science. Each type of crop is likely affected differently
by climate change on its growth and water use. Negative influences of the climate and nature on most of
the crop types are insolvable particularly because there is lack of information on many specific
characteristics of local crop cultivars grown on new local soil, climate and natural conditions.
Moreover, mostly used generalized crop coefficients recommended by FAO are for optimal growing
conditions. Especially, the water allocation and crop irrigation regimes are established according to
hydrological zoning system. However, under new natural and environmental conditions in all of these
systems need to make corrections.

In this study we used two methods, GreenSeeker and remote sensing methods, to determine
normalized difference vegetation index (NDVI), which is the most commonly used vegetation index,
resulted from reflection of crop. These reflections of crop leaves can be determined in the near-infrared
and red radiations. Spectral index as NDVI derives as the ratio of the difference and sum of reflectance
in the near infrared and red spectral regions, and can effectively track spatially variable crop canopy
development for particular crops in real time. Most of the research works show the positive correlation
of NDVI and crop coefficient. The article presents the comparative analyses of the research conducted
during the vegetation period in 2012 using two methods — hand-held GreenSeeker and remote sensing
technology to check the NDVI values. Also, the paper presents the importance of NDVI in estimation of
crop water requirement during the vegetation period.

Hszmenenue xnumama u cenbckoe X03AUCMB0 AGNAIOMCS 63AUMOCEA3AHHBIMU Npoyeccamu, u 0oa
oHu eauAlom Opye Ha Opyea. B nacmosawee epema Oocmudcenus 6 obracmu HAYKU U MeXHUKU
cmarnosamcs 6ce Ooavuie U OOIbULE, COZ0AHUU HOBBIX U VIVHUIEHHBIX COPMO8 KYIbMYpP SAGNAEMC 0OHUM
U3 mex OOCMUdICEHUl 8 00aacmu cenbckoxosaucmeennol nayku. Kaowcowlii 6uo xynsmypsr no-pazuomy
peazupyem Ha uszmeHnenue xaumama. OmpuyamenvrHoe GIUAHUE KIUMAMA U NPUPOObl HA OONbUUHCIGE
MUNo8 KyJibmyp Hepaspeuiumvl 8 HacMHOCMU NOMOMY, YmMo OMCYmcmeyem UH@GoOpmMayus o0 MHO2UX
KOHKDEMHbIX XAPAKMePUCMUKax MECMHbIX COPMOG KYAbMYp, GblpAUJUBAEMbIX HA HOBbIX NPUPOOHO-
X03AUCMEEHHbIX U KAUMamuyeckux ycaosusx. Kpome mozo, obobwennvie kod@pguyuenmst Kyaomyp
pexomenodogannou PAO Ovinu nonyuenvl U3 Kyibmyp, 6blpAUJEHHbIX 6 ONMUMALbHBIX YCI08UAX, a
onpedeneHue mpebosanuli Ha 600y OJisi NIAHUPOBAHUS U PACHpedeNeHUss 800bl U3 UPPUSAYUOHHOU
cucmemyvl NPoU380OUMCs HA OCHOGE 2UOPOMOOYIbHO20 DAUOHUPOBAHUS opoulaemulx 3emens. Ho 6
HAcCMoAWUX npupoOHO-X03AUCMEEHHbIX YCI0GUAX 60 BCeX JOMUX CUCMeMax NPUHAMUSA peuleHUll
mpebyemcs KOppeKkmuposKa.

B oannom uccnedosanuu, Mol noab308aiucs 08yms memooamu - pyunoi npubop GreenSeeker u
MexXHon02Us  OUCMAHYUOHHO20  30HOUPOGAHUA, OJiA  ONpedeneHusi HOPMAAUI06AHHOU  PA3HOCHU
pacmumenvnozo unoekca (NDVI), komopuiil asnsiemcsa Hauboiee 4acmo uUcnoib3yembiM 6e2emayuOHHOM
UHOEKCOM, NOJYHAeMblll 8 pe3yibmame OMPAdiCeHUs KYyAbmypvl 6 ONudCHell UHEDPAKPACHOU U KPACHOU
obnacmax cnexmpa. Pe3ynomamvl MHO2UX HAYYHLIX UCCAEO08aHULl noxaszvieéaiom, umo undexc NDVI
uMeem NONOACUMENbHYIO KOppenrayuro ¢ Kodpguyuenmom Kyrbmypvl. B cmamve npedocmaenaiomcs
pe3yromamsl cpagHumenvrHo2o ananuza NDVI uz mpex paznuunvlx copmog XI0n4amuuka 8 medeHue
secemayuonnoco nepuooa 2012 2o0a 08ym cnocobamu - pyunvim npudbopom GreenSeeker u mexnonozuetl
OUCTNAHYUOHHO20 30HOUPOBAHUSL.

Kpome mozo 6 cmamve npusedenvt snauenus NDVI ¢ oyenxe nompebnocmu Kyiemyp 6 8ooe 8
meuenue 6e2emayoHHO20 Ce30Ha.

Uxnum y3eapumiu 6a Kuwiiox xyscamuwu y3apo oup-oupuea 6oziuk Oynean scapaéuiapea 3ea.
Xosupeu kynoa pan 6a mexnonoz2usi mooopa pugoNCIanud OOPMOKOA, SAH2U HAGAAD eMUUIMUPUIUULU
KUWLIOK XYoicanueu (paHuHune mapaxkkuém omyxiapuoan oupu xucobaanaou. Uxium yzeapuwiu xap oup
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9KUH2A MYPAUYA Carduti mavcup Kypcamaou 6a OYHU edumu Kyn Xoa1apoa maOuuil-ukium wapoumuoa
yemupunaémean sSH2U HABLAP OYUUYA MABAYMOMIAP emumimaciueu cabab oyaub xoamoxda. Ynoawu
mawkapu ymymutl kaoya xuiunean @AO macus smean SKUH KOIQhuyueHmiapu onmumMan wapoumiapoa
eMUWMUPUTZAH SKUHIAPOAH OAUHEAH Xucobianaou. ByHoan mawkapu cy20puul pexcumiapu 6da cy8
MAKCUMAAHUWY KYN UUILAP OJAOUH MY3UN2AH 2UOPOMOOYIb palloHuea acocianubd 6ereunanaou. bupox
Xo3upeu maduul-ukIumM, mynpox wapoumiapuoa 0y musumiapea y3eapmupuiiilap KUpumuiuiu 3apyp.

Ywoby wmaxonaoa mesxop ycayonapoan - GreenSeeker ycxkynacu ea macogaguii anuxiaut
mexHonoeusacudan otodaranean xonoa NDVI - eecemamus unOekchune maxbdyniawean ¢gapku, 0ebd
HOMAQH2AH SKUM Kypcameuyu maviaymomu oOepurean. NDVI undexcu ungpaxuszun 6a Kuzui Hypiap
mavcupuoa VCUMAUKOAH KAUmMeaw Hypaap Hamudcacuod avuxianaou. Kynuuaux oaumaapuume
UBTAHUWIAPY HAMUNCANApUOa yuiby UHOeKCHU SKUH Kodpuyuenmu Ounan udsxicobuii Kopperayusea
Kupuwiuwy macouxaanean. Yuoy maxonaoa 2012 wun sxun mascymuoa ukku Xui ycyn Ouran oaud
oopunean NDVI kypcameuuunu anuxiaw maxcpubdacu Hamuicaiapu 6a 0y uHOeKCHUHE SKUHHUHE CY82d
Oynean maiabuHu AHUKIAWOA 6a Odld WApoumudd cy8Hu Oowkapuuida 0oazapd easzugha s3KaHaUSU
Kypcamub ymuiean.

BBepnenue

B Texymux ycnoBusx neduUuuTa BOAHBIX PECYpPCOB, HW3MEHEHHS NPUPOIHO-XO3SIHCTBEHHBIX
yCIOBHM M KiauMaTta TpeOyercs Ooyiee pa3syMHOE HCIIONB30BaHWE BOJHBIX pecypcoB. [locmenctsus
M3MEHEHUs KIuMaTa (HanpuMep, N3MEHEHH B BET€TAlHOHHOM TNIEPHO/Ie) U BHIpAIlIiBAaHNE HOBBIX COPTOB
KYJbTYp Ha ¢epMepCKHX MoJIAX MNPUBCIIN K 3HAYUTCIBHBIM pa3jinduvusiM B ¢aKTquCKHX 3HAYCHUAX
BOAOIMOTPEONICHUST KyJNbTypbl. VI3MeHeHHe TOTOAHBIX YCIOBUH €CTECTBEHHBIM 00pa3oM BHOCHUT
KOPPEKTUBHI B 3TOT mporecc. PazpaboTka METOJIOB CBOEBpPEeMEHHOT0 obecrnedeHUs WHGOpMammei s
peryianpoBaHud BOAHBIX PECYPCOB, OCHOBAaHHOM Ha PCaIbHBIX JaHHBIX, ABJIACTCA HaI/IGOJ'Iee IIpaBUJIbHBIM,
TaK KaK pacuIupeHne 0a3bl JaHHBIX OOCCIEYUT ONEPATUBHOCTH, HAJCKHBIH KOHTPOJIb U MOHUTOPHUHT
BOJHBIX PECYpCOB Ha YpPOBHE MoJiel. [ KadecTBEHHOTO yNpaBIIeHHWS BOJHBIMHU PECypcaMH Ha YpPOBHE
moye TpedyeTcsl YYUTBHIBAaTh B3aMMOCBS3M MEXKIY IMMOYBEHHOH BIaroo0ecrnedeHHOCTHIO0, KIIMMAaTOM U
MOTPEeOHOCTHIO pAaCTEHUH B BOJIE.

Pactenns pearupyroT Ha U3MEHEHHUS] OKPYXKAIOMEH cpe/lbl N3MEHEHUSIMH COACpPKaHUs MUTMEHTA,
CBOMCTB MOBEPXHOCTH JIUCTHEB U BJIATOCOAEPk aHUS B HUX. Takas peakius pacTeHUM BO3JIEMCTBYeT Ha
CBOMCTBa CIHCKTPAJIbHOI'0 OTPpAXCHHA W MOIJIOIICHHUA CBE€TA B PA3JIMYHBIX YaCTOTHBIX AMaIlla3OHaXx. HBa
OCHOBHBIX IIpOIlecca B PAacTEHUSX TECHO B3aMMOCBS3aHBI — 3TO (POTOCHHTE3 W TpaHCHUpauus. PasHbie
copTa OJHOW KyJbTYpPHI IO-PA3HOMY pearupyloT Ha BO3JCHCTBHE OKpY)KalolIed cpeapl, HApUMep Ha
TeMIIEpaTypy BO3ayXa, TEM CaMbIM O-Pa3HOMY IIPOUCXOIUT MPOLECC TPAHCIIUPALINH.

[ToTpeOHOCTh CeNbCKOXO3SUCTBEHHBIX KYJNBTYP B BOAE (9BallOTPAaHCHUPALUs) BBIYHCISETCS IO
metoauke GAQO, ucnonp3ys GopMyiy:

ET=ET, K., (D

rae

ET. - BogonoTpebnenue KyabTyphI;

ET, - DramonHas 3BarmoTpancIupaus;

K. - KoadduuueHT kynpTyphl.

PexomennoBannbie PAO kK03pGUIUEHTH KYJABTYP NMPHUBEACHBI IS UACATBHBIX (ONMTUMAaIbHBIX)
YCIOBHUI WX BBIPAIIMBAHUS B JIIOOOM pETrHOHE MHUpPa, MOITOMY IS pacuera (paKTHYeCKOW MOTpeOHOCTH
KyJbTYp B BOJIE B KQXKIOM PETHOHE TpeOyeTcs KOPPEKTUPOBKA KOIP(MUIIUEHTOB KYJNbTYp AJIS CTaIul UX
pa3BUTHSL.

B nHacTodimee BpeMs TeXHOJIOTHS AUCTAHIIMOHHOTO 30HaupoBanus 3emnu ([133) ctaHoBUTCS Oomee
IOCTYIIHOH, paclpoCTpaHAeTcss B MHPOBOM MacmiTade, IOKa3plBae€T CBOW MOTEHIIMAN HWCTOYHHKA
O0OBEKTUBHBIX JaHHBIX U MOKET BHECTH BECOMBIN BKJIaJ B yJIyUIICHHE YIPABICHUS BOJHBIMU PECYypCaMH
[1;2; 3].

B Hamem wcciienoBaHWM HCIOJB30BAIMCH CIIYTHUKOBBIE cHUMKH Landsat-7 ETM+ mms pacdera
sHaueHut NDVI, KOoTOpble HMEIOT JHMHEHHYI B3aMMOCBS3b € KO3(G(UIMEHTaAMH CEJIbXO03KYJIbTYP.
OTajoHHas JBANOTPAHCIHPALUS PACCUUTHIBACTCS C HCIOJB30BAaHMEM JaHHBIX (TeMmeparypa H
OTHOCHUTEINIbHAS BIIAXXHOCTh BO3[yXa, CKOPOCTh BeTpa) ONmkaillieid MeTeopoJOTHYECKOW CTaHIMH II0
BCEMUPHO TPUHATOW Meroaunke Penman-Monteith. [laHHOe HcclieOoBaHWE UMEET HECKOJIBKO JTAloOB H
pasHble 3aJadyd, B JaHHOM CTaThe MBI IPHUBOAHUM IIpEABapUTENBHBIE pEe3yJbTaThl IKCIIEPUMEHTa IO
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CPaBHCHHUIO IaHHBIX COCTOSHHS PAaCTUTEIRHOCTH KynbTyp (3amepoB NDVI) ¢ momomisro mpubopa
GreenSeeker U CIyTHUKOBBIX CHUMKOB.
MaTepuaJibl H METOBI HCCIIET0OBAHUS

HccnenoBaHue OLEHKH COCTOSHUSA PAacCTUTEIbHOCTH KyJIbTYPHl pPEaln30BaHO Ha THIIMYHO
TUAPOMOPQHBIX OPOIIAEMBIX MOJIAX (QepMepcKkux xo3sicTB Depranckoil W AHAMKAHCKON oOiacrei.
3amayeil JaHHOTO 3Tama, KOTOPHIM MPOBOAMIICS B TeUEHHE BereTaluoHHoro nepuoga 2012 roaa, Obu1o
HCIIOJIb30BaHNE CUCTEMHOI0 MOHUTOPHUHIOBOTO METOHA UIS M3yUEHUS! TUHAMHKHU Pa3BUTHUS OTAEIBHBIX
COpPTOB XJONYaTHMKA M IPOBEACHUS CPABHUTEIBHOIO aHalW3a [aHHBIX, IOJYYEHHBIX H3 JBYX
HWCTOYHUKOB AUCTAHIIMOHHBIX U3MEPEHHH.

Korna conmHeuHbI cBeT momagaeT Ha 0OBEKT 3eMHOI MOBEPXHOCTH, ONpPEAEICHHbIC ATUHBI BOJIH
3TOTO CIIEKTPa MOTJIOLIAI0TCS 0O0BEKTOM, a IPyTHE - OTpa)karoTcsi OT 00beKTa. B ciyuyae pacTuTenbHOCTH,
MUTMEHT B JIUCTBAX PAcTeHHH (XJIOpOGWILT) CHIBHO MOTrJomiaeT BUAMMEBIN cBeT B kpacHoM (RED)
IUarna3oHe 4acTOT I HCIOJIb30BaHUS B (POTOCHHTE3E M OTPa)KaeT CBET B ONMKHEM, WH(PPaKpacHOM
(NIR), nmama3oHe 3JIEKTpOMarHuTHoro cmekrpa. llo Mepe pa3BUTHA KyJIbTYPHl MEHSETCS CTEIEHb
MOKPBITHS KYJIBTYPOH 3€MHOM IOBEPXHOCTH, IUIOLIAJb JINCTHEB U BbICOTA pacTeHuil. I[lepuon pasButus
CENIbCKOXO03SMUCTBEHHON KYJIBTYPHl MOXKHO pa3feliuTh Ha 3 cTaguu: OT BCXOAOB 0 Hadaja I[BETCHUS,
LBETEHUA-TUI0OA000pa3oBaHusl U mnepuoi cospeBaHus. OTHOIIEHHWE 3HAYEHHUH SPKOCTH B ITHX ABYX
CIIEKTPaJbHBIX KaHAIaX IO3BOJISET YETKO OTAENATh PACTUTEIBHOCTh OT IPOYUX IPUPOIHBIX OOBEKTOB.

HopwmanuzoBannas pazHoctb pactutensHoro manekca NDVI (Normalized Difference Vegetation
Index) BeIumCHACTCS TIO ClleqyIONIei popmye:

_ NIR- RED

NIWT = ———
NIR+ RED , 2

rjae

NIR - otpakeHue B OnvxkHEH HHPPaKpacHOH 00JIaCTH CIEKTPa;

RED - oTpakeHnue B KpacHOU 001acTH CIeKTpa.

3nauennss NDVI M0OXXHO HCTONB30BaTh Ui pa3HBIX IIeJCH: IS OICHKH OMOMAacChl pacTeHHH,
pa3paboTku GoJiee TOYHOTO MPOTHO3UPOBAHUS YPOXKaWHOCTH M MIPOCTPAHCTBEHHOT'O U3MEHEHHS U HOPMBI
BHECEHHS a30THBIX yaoOpeHuit. Takke, psa aBTOPOB OOHAPYKUIH JIMHEHHYIO B3aUMOCBS3b Mex 1ty NDVI
n K03 GUIMEHTOM CeNbX03 KyJbTyp. 3aJadeil Hallero MCCICAOBaHUS SIBISETCS M3yUYEHUE H3MEHEHUS
NDVI y coproB xnomyatauka C-6524, AH-16 u AH-35 Ha THUIMYHO THAPOMOPHBIX MTOYBAX.

Hcnons3oBanue OByX M 0OojJee METOOOB UL 3aMepa COCTOSHHS PAaCTUTEILHOCTH IMO3BOJSIET
YIIy4IIUTh TOYHOCTh U aKKYPaTHOCTh 3aMEPOB IIyTEM CUCTEMAaTHUECKOI'0 CPABHEHHS COOPAHHBIX 1aHHBIX.
B namem uccienoBanuu uHaekca pactuteabHocTd NDVI Ha xnonmyaTHUKE MCMOJIB30BaIUCh ABA METOJA
— Ha3eMHBIH U CIyTHUKOBBIN. J[7s Ha3eMHBIX M3MEPEHHUU HMCIIOJIB30BAJICS PYYHOH ONTHYECKHH mpuOOop
GreenSeeker (Puc. 1). Green Seeker BkiIIOYaeT CEHCOPHBIH OaTYMK, KOTOPHIM HMCIyCKaeT CBET B IIBYX
ONpEACNEHHBIX [UIMHAX BOJH, 3aT€M H3MEpSET CBET, OTPAKCHHBIM OT IMOBEPXHOCTH pacTeHuil [4].
Muxkpormnpoueccop o0pabaTbIiBacT JaHHBIEC, IMOJTYYCHHBIE OT JATYMKA, W BBIYUCIACT 3HAUCHUS WHIACKCA
pactutensHocTd NDVI. Jlanee 3Ty 3HaueHUs epearoTcsl Ha KapMaHHBIM epcoHaNbHbIN KoMmnbioTep HP
iPAQ (Puc. 1) u BrocieACTBHH C HETO MOYXHO JKCIIOPTHPOBATh COOpaHHBIC MaHHBIC Ha MEPCOHAIBHBIN
KOMIIBIOTEP JIJISl TOCJIETYIOIIEeTO aHaIH3a.

Puc. 1 - Usmepenusa NDVI npubopom GreenSeeker
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B Hacrosimiee Bpems mMmeeTcs OCCIIaTHBIM MOCTYII K CHUMKaM chyTHuka Landsat Ha caiite
WutepHer http://glovis.usgs.gov. BpeMeHHOI MHTEpBan MEXAy ABYyMs mposieTamu cnyTHuka Landsat-7 -
IIECTHAIATh JHCH.

B Teuenne cezona OvuTH B3ATH 3aMepsl NDVI ¢ momomisio mpubopa GreenSeeker B AeHb mposeTa
CIYyTHHKAa HaJx WHTepecylomeil Tepputopueit. KoopanHaTel TOYeK, T/€ NPOBOIWINCH H3MEPCHHS
npubopom  GreenSeeker, ObuM 3aMepeHbl C TNOMOIIBIO NpHOOpa CHCTEMBI  IJI0OATBHOTO
nosunronupoBanus (GPS).

Pe3yabTaTsl M 00Cy:KI1eHHE
Koppensuvonnslii aHanu3 3amepoB NDVI, mnosy4eHHBIX JAByMsS METOAAMU: HCIOJIB3YS
ontndeckuit nmpudop GreenSeeker U CIyTHHKOBBIE CHUMKH, TIpUBEACH Ha puc. 2. [lnsg Goiee mmpoxrux
UHTEPIpPETAUN OPSAMBIX WU KOCBEHHBIX CBsized Mexay 3HaueHUssMU NDVI cmyTHHKOBBIX CHHUMKOB U
pY4YHOTO onTHYecKOro nmpubopa Tpedyercs qanbHelIee n3ydeHne HakTopoB, BIUSIONIMX HA HX 3aMEpBhI.
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Puc. 2 - Koppenayusa snauenuti NDVI, nonyyeHHbIX cO CRYMHUKOBLIX CHUMKO8 U ONMUYeCKUM Npubopom
GreenSeeker

PesynbpTar, monyuyeHHbI C Hcmoib3oBaHHEM Bcex 3aMepoB NDVI ¢ moMouipio ONTHUYECKOTO
npubopa GreenSeeker, XOpomo KoppeaupyeTrcss C MaHHBIMH CIYTHUKOBBIX CHHMKOB (K03 duImeHT
koppessiu 0.67). Ilo maHHBIM 3aMepoB B pasziWdHbIE MEPHOJbI BpeMeHHU (aBrycT U ceHTA0ps, 2012)
ko3 urment koppensiuu Bapeupyetcs (0,56 u 0,78, coorBeTcBeHHO). OTHUM U3 OCHOBHBIX (DAKTOPOB,
BIUAOIKUX Ha 3HadyeHUs NDVI 1o CHyTHHKOBBIM CHUMKaMm, SBISETCS COCTOSHHE aTMOC(epbl
(obmagyHocTh M TeHHM OT oOnakoB). Ha moxkazamms mpumbopa GreenSeeker cocrosHme atMocdeps! He
BIIUSICT, TaK KaK OH UMEET CBOW COOCTBEHHBIH MCTOYHUK CBETA, HO MPU HCIOJIB30BAHUM 3TOTO MpUOOpa
HEOOXOJAMMO YYUTHIBATh CBOM TOHKOCTH, HAIPUMEP, YACTO MPOTUPATHh 3KpaH mpubdopa [2], 4ToObI MBLIL
Ha JKpaHe He BIIMsAJIa HAa KaYeCTBO COOMPAaEeMbIX TaHHBIX.

Puc. 3 wumoctpupyet nsmenenus 3HadeHuit NDVI mis Ttpex coproB xjomuatHuka (AN-16, C-
6524 u Aunmxkad 35) B TeUEHHE BCETO BETETAIlMOHHOIO MEPUOA.

x| O N
=

010
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Puc. 3 - Usmenenue 3navenuti NDVI no cnymuuxogvim cHUMKAM O Mpex cOpmo8 XA0NUamuuxa

BeiBoabI

TexHoNoTHus IUCTAaHIIMOHHOTO 30HAMPOBAHUS 3€MIIU UCIIOJIB3YETCSl BO MHOTHX Pa3BUTHIX CTpaHax
IUTS YTIpaBIIEHUS BOJHBIMH pecypcaMu Ha YPOBHE TOJISL.

B namHO# paboTe WCHOJNB30BaHBI JBAa METONA JUIS CPaBHCHUS W3MEPECHHH COCTOSHUS
pactutensHocTh (3HaueHuid NDVI), ¢ moMompio ontuueckoro npubopa GreenSeeker M CITyTHHKOBBIX
cHMKOB. JIaHHBIC 0GONX METOIOB XOPOIIO KOPPEILIUPYIOT Mex 1y coboii (R? = 0.6783).
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Crenyer orMeTuTh, 4TOo TNpubop GreenSeeker odeHb AOPOTOW W 3HAYUTENHHO S(PheKTHBHEE
UCTIONB30BaTh CIIYTHHUKOBBIE CHUMKH JJsi pacdera 3HadeHuidn NDVI, kosddunmeHToB KyiabTyp H
OLIEHHWBATh MOTPEOHOCTH KYJIbTYp B Boje MO (a3aM ux pa3BuTus. Ho Takoil moaxos mo3BoJiseT Hapsay ¢
MOBBIIICHUEM OIEPATUBHOCTH IPUHATUS PELICHUH NPU U3MEHEHHMH TEX WM UHBIX YCIOBHH (M3MEHEHHE
BO/JI000ECIICYEHHOCTH, KJIMMara M T.I.) ONEpPaTHBHO OCYIIECTBISATh HEOOXOIUMYI KOPPEKTUPOBKY
rpadMKOB BOAOIOJIE30BaHUS.

JlaHHBII BONpOC elle HeAOCTAaTOYHO MOJIHO UCCIEeI0BaH U TpeOyeT NalbHEHIINX HCCIeI0BAaHUN B
0ojee MUPOKOM MacuITabe MyTeM HHTErPUPOBAHUSA AUCTAHIIMOHHOTO 30HANPOBAHMUS, [10JIEBbIX JaHHBIX U
MOJIETUPOBAHUS.

IIpu3HaTEeILHOCTD

JlaHHOE WcciienoBaHue MPOBOAUTCA Npu conelictBuu npoekra IWMI-CA — MexayHapoIHBIH
Wuctutytr VYmpasnenus Bogueimu Pecypcamu B LleHTpanbHOM A3MM W aBTOp BBIpakaeT CBOIO
0J1aroJapHOCTH 32 MPEAOCTaBICHHBIE BO3MOKHOCTD U CCOACHCTBIE B MPOBEACHUH OTIBITOB.
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VJIK 631.5

NOBBLILWEHME NMPOAYKTUBHOCTU BOAHbLIX U SHEPTOPECYPCOB B 30HE
MALUMHHOIO OPOLWUEHUA B BACCEUHE P. CbIPOAPBbA

A. Kapumos, M. Aeruaxynos, A. Kopuodsicymaes
(IWMI)

BBeaenune

Hacenenme OacceliHa ApallbCcKOTO MOpPS YIBOWIJIOCH 33 TOCJICTHUE TPUIIATH JIET, YTO YBEINIUIIO
NOTPeOHOCTh B TPOJOBOJNBLCTBHM M JHEpropecypcax. YTMpaBieHHE BOJHBIMH pecypcamMu B OacceiiHe
OCHOBHBIX PEK, COOPYKEHHS U MHCTUTYTHI, ObUIN CO3/aHbl K cepenuHe 1980-X To0B i yIOBIETBOPEHUS
MMOTPEOHOCTH B BOJZIE BCEX BOJIOMONIB30BATENEH W MPHUOPUTETOM TPOHM3BOJCTBA XJIOMKA-CHIPIIa HA AKCIOPT.
[lo3auee, k Hagamy 1990-x T0O70OB, MOABIEHHE HOBBIX HE3aBHCHMBIX T'OCYJApCTB M3MEHWIIO MPHOPUTETHI
YIIPaBICHUS BOJAHBIMU PECypcaMy Ha JOCTHKEHUE MPOJIOBOJILCTBEHHOM M YHEPTreTUUECKOM HE3aBUCUMOCTH.
K xommy 1990-x romoB MpOMOBOJBLCTBEHHAs HE3aBUCUMOCTh B OOJBIIMHCTBE CTpaH pEruoHa ObLIa
JOCTHTHYTa 3a CYET M3MEHEHHs CTPYKTYPBl KYJBTYp M MEpexoja OT MHOTOJETHETO0 CEBOOOOPOTa XJIOMOK
(6)/nrouiepHa (3) Ha YepepOBaHUE KYJIbTYp XJOMOK (2)/(03uMas mIieHuIa). 9T0 COKpaTHiIO MOTPEOHOCTh B
BOJIE OpOIIAEMOT0 3eMJICNIENUS U TPUBEIO K CHIDKCHHIO OPOCHTEIBHBIX HOPM. B TO ke Bpems, mepeBon
pekuMa SKCIUTyaTallid BEPXHETrO BOJOXpaHIIWINA Ha p. HapblH ¢ MppHUTrammoHHOrO Ha DHEPreTHYECKHHA
COKpAaTHJI JIETHHE M YBEIMYWI 3UMHHE Tonycku. Eciam nedumur netnero croka p. Celpaapby B cpeiHEM U
HIOKHEM Te4YeHWH OBUT YaCTHYHO BO3MEIEH 3a CUYeT COKpalleHWs BOjJ03a00pa Ha OpOIICHUE, TO
perynupoBaHre H30BITOYHBIX 3WMHHUX TIOITyCKOB BCE €Ie HE HAIUI0 BCEOOBEMITIONIETO TEXHHYECKOTO
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pemenus. B aToit craThe cokpaimieHre TpeOOBaHWN Ha BOAY W DJIEKTPOIHEPTHIO, HAPAMY C YCHICHHEM
HCIIOJIH30BAHUS MOJA3EMHBIX BOJl HA OPOIICHHE, PACCMATPHUBAIOTCS KaK Mepa COMKEHHUS MPOTHBOPEUHBBIX
HWHTEPECOB BOJOIOJIB30BATENCH BEPXHETO U HIDKHEro TeueHus. [IpoayKTUBHOCTH BOJIBI M AJIEKTPOIHEPTUU
AHATM3HUPYIOTCA HAa TpUMeEpe MWIOTHBIX X03siicTB CaMrapckoro MaccwBa OpOIIeHWs, TaKWKHCTaHa M
(dhepMepcKoro xo3sicTBa BUHOTPAIapCKOro HANPaBICHHS AJITHIAPBIKCKOTO paiioHa Y30eKucTaHa.

O0beKT uccjegoBaHui

Hcnonb3oBaHue BOAHBIX W SHEPTOPECYPCOB H3ydyalloch Ha JBYX OOBEKTaX, pacloOJIOKEHHBIX B
CXO0KHX arpodKOJIOTUYECKHX YCIOBUAX. B kauecTBe 0oOBekTa wmccienoBaHuii ObUIH BEIOpaHbsl OOBeAMHEHNE
dhepmepckux xozsiicTB «KymmaroB», pacmnonoxkeHHOoe B boboxon I'adypockom paitone CeBepHOTO
Tamxukuctana u pepmepckoe xo3s8icTBO «AHBap Hypnu 3aamun» ANTBIapBIKCKOTO paifoHa Y30eKHCTaHa.
Oo0bvenunenne depmepckux xozsarctB (ODX) «Kymaro» pasmemeno B mpenenax Camrapckoit
OPOCHUTEIIFHON CHUCTEMBI B IOT0-3amaHoil gactn depranckoi 1oauHbL. [[0YBEI 00BETMHEHHS, B OCHOBHOM,
MaJIOMOII[HBIE, CYTJIMHUCTBIE, TOJCTHJIaeMble T'PaBUHHO-TAJICYHUKOBBIMH  OTJIOKEHUSAMHU. YPOBEHBb
TPYHTOBBIX BOJ HaXxoAuTcs Ha riryoune O6omnee 6 M. B mpenenax O®X «KymaTtos» Obun BEIOpaHBI YeThIpe
(hepMepcKuX XO3SICTBA: JIBa - WCHOJB3YIOIIME TPYHTOBBIE BOJIBI HA OPOIIEHHE CEINbCKOXO3SHCTBEHHBIX
KyJbTYp, U IBa - B 30HE MAalIMHHOTO OpOIIeHHWs. MaIlMHHOE OpOIIeHHE OCHOBAaHO Ha TOJade BOJABI U3
Kaiipakymckoro BOJOXpaHWIMIA B TpU MojabeMa. B 30He MammHHOro kaxama nepBoro noabsema (MK)
Mpeo0IagaroT IMOCEeBhl XJIOMYAaTHWKA, a B 30He TpeThero mombema (P-3) — BuHOrpamgaumku. depmepsl
WCTIONB3YIOT ~TPAIWIIMOHHYIO TEXHOJIOTHIO BBIPAIIMBAaHWS BHUHOTpaAHWKA. KycTBl HWMEIOT MOdTH
OJHOIUIOCKOCTHOE (hopmupoBaHue. [loOeru, mojBelIeHHBIE K MPOBOJIOKAaM, OOpa3yroT CIUIOUIHBIC PSIIIbI
BEPTUKANBHBIX IITIaNiep. MuHepanin3anysi BOAbI B MAIIMHHOM KaHalie cocTaBisieT 650-750 mr/mn, oroupaemast
u3 ckBaxkuH - 700-1,000 mr/m.

®depmepckoe x03s1UcTBO «AHBap Hypnu 3aaMub», pa3MeIIeHHOe BBIIIE 30HB kKoMaHaoBaHust FODK,
umeer 10 ra 3emenb, U3 KOTOPHIX 6Ta - opomaembie; B 2012 r. 2,6 ra BuHOrpagHuka u 1 ra ¢ucramku
mwionoHocunu. YkioH nonaeit cocrasnget 0,02-0,04. CpelHEMHOTOJETHISI BEIUYMHA OCaJKOB U3MEHSETCS OT
100 mo 200 MM, 90 % KOTOpPBIX UMEIOT MECTO C OKTSAOps Mo Mail. B neTHnii meprnonx TemmepaTypa Bo3ayxa
cocrapisier 26-30°C, B 3umumii - omyckaercs g0 -4°C. IlouBorpyHTsl B uHTepBase 0-1 M BKIHOYAIOT
OoJbIIOe KOJMYECTBO KaMHsI M ranbkd, oT 40 no 70 % cyxoro Beca mouBorpyHToB. OOBEMHBIH BEC IOYB
coctaBmser 1,25+0,03 r/em’ B BEPXHHUX CJOsIX U yBenauuuBaercs no 1,40+0,03 r/em’ B cioe 0,50-0,75 m, pH
MouBbl H3MeHseTcs oT 7,4 no 8,4. MuHepanu3zanusl HCHOJIB3yeMBIX Ha OpPOIIEHHWE TPYHTOBBIX BOJ
coctapnsier 1,100 mr/n. depmep HUCMONB3yeT MHTEHCHBHYIO TEXHOJOTHIO BBIPAIIMBAHHUS BHUHOTPAJHUKA.
Kyctpt BuHOTpamauKka GOpMUPYIOTCS TAKUM 00pa3oM, 9TO ¢ Mas IO OKTSAOPb JHCThS MOTHOCTHIO 3aTEMHSIOT
MOBEPXHOCTh 3E€MJIM, CBOJS HENMPOAYKTUBHOE UCMapeHue K MUHUMyMY. KopHu BUHOTpamHuKa, Oxaromaps
crnoco0y TOcalkd ¢ U3-32 Hajduyus Cl1a0ONpOHHMLAEMBIX TpyHTOB Ha Tioyomne 0,50-0,75 m,
pacipoCTpaHsfOTCsl M0 BCEMY MEXKAypsSmaHOMY TpoctpaHcTBy B uHTepBane 0-0,5 M. ['pyHTOBBIE BOIBI
pacrpocTpaHeHBI TITy0ke 6 M.

B 2012 r. B depmepckom xo3siictBe «AuBap Hypnu 3amMun» KycThl BUHOTpaJHUKA ObUIH TOTHSATHI
20 mapta u obpe3ansl 4 anpens. DepMep UCMOTB30BANT IBE TEXHOJIOTHH 00paOOTKY TOYBHI — TPAAUIIIOHHYIO
Ha 1oje A twromanpio 1 ra,  MUHUMaIbHYIO Ha moje b miomanpio 1 ra. Tpagummonnas 06paboTKa TTOYBHI
BKJTIOYAJIa MSXKIYPAIHYI0 00paboTKy 0 co3fanus Oopos3a. MexaypsaHas oOpaboTka Obuia npoBeaeHa 22
mas 2012 r., mo BHecenus HaBosa. [IpopexxuBanue auctheB npoBeacHo 10, 26, 30 mast, 16 uroHs u 6 uroms.
Hago3 BHOCuIcs nBaxkapl, HOpMor 10 T Kaxknplid, 3 Mas U 6 UOHA. XUMHUKaThl BHOCWINCH 16 1 21 Mas, 5, 13
u 26 utons, 21 utons, 7 u 21 aBrycra. Beero 010 mpoBeaeHo 17 mOMWBOB Majold HOpMOH ¢ 22 amperns 1Mo
2 okT0pst obweit HopMmoit 891 mm. [loaMBHEIE HOPMBI U3MEHSIIMCH OT 58 10 72 MM B MEPUOJ C ampes 1o
aBrycT U ¢ 22 10 40 MM KaXIbIi ¢ CEHTSAOPS 10 OKTAOPh. B oTiMuue oT Tpa uIMOHHON, TP MHHAMATBHON
00paboTKe MOYBEI, OOPO3aBI Hape3aHbl 0€3 Un3elieBaHus. B OCTAIEHOM MEPOTPHUATHS MPOBEACHBI B TEX KE
o0BeMax M cpok, uTo U Ha nojsie A. Beero Ha nosie b mposeaeno 14 nmonusoB ¢ 24 anpens no 21 ceHTs0ps
o0mieit Hopmoii 878 MM, COOp yOOPKH BHHOTPaIa MPOXOAMII ¢ 4 HIOJIS IO KOHIIA OKTSIOPSL.

MeTtoauka uccjaea10BaHui

UccnenoBanusa mposeneHsl B Tpu 3rana. Ha mepBom 3Tame, 1Mo AaHHBIM YTpaBIE€HUS HAaCOCHBIX
craniuii b. I'adypoBckoro paiioHa, pacCUMTaHBl 3aTPaThl JIEKTPOIHEPTHH HAa CIUHUILY BOAHBIX PECYPCOB,
[I0JJaBA€MBbIX HACOCHBIMH CTAaHIMAMH, M OTOMpPAeMbIX CKBR)XMHAMU M3 IIOA3CMHBIX HMCTOYHHMKOB Ha
opomienre. Ha BTopom 3Tame paccUuThIBalach MPOAYKTHBHOCTH BOJBI U 3JIEKTPOIHEPTHMU B Ipeaenax
NWIOTHBIX  QepMmepckux xo3siicTB. s atoro B mpenenax (epMepcKUX XO3AHCTB BeJCS  ydYeT
arpoOTeXHUYECKUX MEPONPUSITHH M (EHONOTUH BHIPAIIMBAEMbBIX KYJIbTYP COIJIACHO OOIIEHPUHSTHIM
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MeroaukaM. B ampesne 2012 r. 6put 0TOOpaHBI 00PA3ITHI TTOYBHI JJIS ONPEACIICHUS MEXaHMIEeCKOTO COCTaBa
U COJEpKaHUs PacTBOPUMBIX cojieit ¢ rmyoun 0-0,15 M, 0,15-0,30 M, 0,30-0,50 m, u 0,50-1 M. IlomuBHBIE
HOPMBI OIpEeNieHbl Ha TpaHule (EepMEPCKUX XO3SUCTB MO PacxXody CKBAXKHWH M MPOAOIKHTEIBHOCTH
MTOJIMBOB. 3aTPaThl ANEKTPOIHEPTHUHN YUTEHBI 10 OTAEITHHBIM CKBOKMHAM W B Pa3pe3e MAIIMHHBIX KaHAIOB I,
II u III nonvema. Ha TpeTheM 3Tane paccUMThIBANACh NMPOAYKTHBHOCTH BOABI IO OTHOLIECHUIO BEIUYHMHBI
ypO’KalHOCTU KYJBTYp K JOCTYIHBIM BOAHBIM pecypcaM, T.€. K CyMME OCaJKOB U OPOCUTEIbHON HOPMBI.
VY aenvHBIE 3aTPaThl IEKTPOIHEPTHH PACCUNTHIBAINCH M0 COOTHOIICHHUIO 3aTPaT AJIEKTPOIHEPTUU HA 00beM
MONJAaHHBIX B ()EepPMEpPCKOE  XO3SMICTBO  BOAHBIX  pecypcoB. IIpoAyKTHBHOCTH  3JEKTPOIHEPTHU
paccuuThIBaJach IO OTHOUICHHIO YPOXKaWHOCTH  CENbCKOXO3AWCTBEHHBIX KYJIBTYp K 3arparaMm
ANIEKTPOIHEPTUN (KBT-4ac), M3pacxXo/0OBaHHON Ha 1 ra. PacueT mpOIyKTHBHOCTH BOJTHBIX PECYpCOB U
3JIEKTPOIHEPTUH MPOU3BENCH B (PU3NIECKOM M CTOMMOCTHOM BBIPAKEHUH.

Pe3yabTaThl M 00CyKIEeHHE
1. 3aTpatThl 3IEKTPOIHEPTUU HA MTOABEM OPOCUTENBbHOM BOAbI U3 KalipakyMCKOro BOJIOXpaHWIMILA B
CaMrapckyio OpOCHUTEIBHYIO CHCTEMY, [0 JaHHBIM YTPaBICHUS HACOCHBIX CTaHIUi boOoxxoH
l'adypoBckoro paiioHa nmpuBeaeHs! B Ta0. 1.

Tabnuua 1 - 3aTpaTsl 37I€KTPOIHEPTUH HA MTOABEM BOIHBIX pecypcoB B CaMrapcKyro OpOCUTEIbHYIO

CHCTEMY
CroumocTb
3aTpartsl .
3aTpavyeHHOM
3aTpartsl 3JIEKTPO-
Hacocnas 3arpatsl 3 | Croumocts 3NEKTPO-
3abop Bono- JJIEKTPO- SHEPrUH Ha M 3
cTaHIus/ IIEKTPO- 3 JJIEKTPO- SHEPruM Ha M
BOJIBI nojava SHEPrHH Ha M B
CKBa)KHHBI SHEPruH SHEPruu B
BOJIONIONAYM | HapacTarole
HapacTarole
M TIOpsi/IKE
M IIOpsi/IKE
Mwm® Mwm® N{{I;BCT_ KBr-uac/m’® KBr-uac/m® USD USD/™’
Cawmrap -1 86,5 35,133 36 0,51 0,52 71554 0,002
Cawmrap-2 43,3 22,329 6,7 0,21 0,72 62997 0,0028
Camrap-3 13,2 10,783 33 0,31 1,04 43923 0,0041
CKBa)XHHBI 32,9 32,9 8,6 0,26 0,26 40500 0,0012

U3 mpencrapneHHbIX B Ta0n. | JaHHBIX BHHO, YTO 3aTpaThl SIEKTPOSHEPTMH HA M° BOJHBIX
PECYPCOB HApacTAIOT OT IEPBOrO MoabeMa K TperheMy oT 0,52 10 1,04 kBT-uac/M’ , B TO BpeMs Kak JUIs
0T6Opa M® TPYHTOBBIX BOX pacxomyercs 0,26 KBT-yac 31eKkTpodHepruu. CormacHo HaHHbEIM CeBepHOil
TamKUKCKON TeOIOTHIECKOH KOMIUIEKCHOW DKCIICTUITHN, TPYHTOBBIE BOABI CaMrapCKOTro MECTOPOXKIACHIS
IIO/I3eMHBIX BOJ (QOPMHPYIOT ApeHAXHBIH cTOK B p. CHIpAaphs, KOTOPHI cocTasierd4,8 Mm’. DToT cToK
MOJKET OBITh MepeXBavyeH M0 MECTY NEPBUYHOTO (POPMHUPOBAHHS C TIOMOIIBIO CKBAKUH Ha OPOLICHHE.

2. [IpoayKTHBHOCTH BOAHBIX U YJHEPTOPECYPCOB MPH OPOIICHUH M3 MAITUHHBIX KaHAJIOB U
TPYHTOBBIMH BOJIaMH TIpUBEZIeHa Ha puc. 1

W3 puc. 1 BuaHO, 9TO MPOIYKTHBHOCTH BOJBI IPH OPOIIEHHH IPYHTOBBIMH BOJIaMH BHIIIIE, YEM IPH
OPOIIICHUH U3 MAIIMHHBIX KAaHAJIOB, IS BCEX KYJIBTYP 3a UCKIIOYCHUEM KyKypPy3hl Ha CHIIOC, YTO CBSI3aHO B
MIEPBYIO OYEpE.lb CO CBOEBPEMEHHOCTHIO IIPOBEIEHUS TIOJTHBOB.
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MammHHOe OpOIICHUE XapaKTepH30BaIOCh MEPENOIMBaMU B 30HE KOMaH/IOBAaHHsI KaHalla ePBOTro
oibeMa M HEIONOJIMBAMH B 30HE KOMaH/IOBaHHUS KaHaIa TPEThEro MoIbeMa.

[IpoayKTUBHOCTB AIEKTPOIHEPTUU MPU OPOIICHUY TPYHTOBBIMHU BOJIAMH BO BCEX CITyYasix ObLIa
BBIIIIE, UM TIPH OPOIIICHUH M3 MAIIMHHBIX KaHATOB (pHC. 2) U 00BIACHIETCS 3TO OOJNBITUMH 3aTpaTaMu
QJICKTPOSHEPIUU IJIA SKCIUTyaTalluu KPYITHBIX HACOCHBIX CTaHHHﬁ.

3. 3aBHCUMOCTh MMPOAYKTHBHOCTH BOABI U DJICKTPOSHEPIUU OT TEXHOJIOI'MH BO3ACI/IBIBAHUSA
BUHOTI'pAIHUKOB ITOKa3aHa Ha pUC. 3.
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Puc 3 - IIpodyxmusnocms 600vl (a) u snexmposnepeuu (6) npu pasiuiHblX MEXHOI0SUSX 6030€Nbl8AHUsL BUHOSPDAOHUKA

W3 puc. 3 BuUIHO, 9TO MPOAYKTHBHOCTH BOJBI TIPH BO3/CIBIBAHAA BUHOTPAIHHUKA 110 WHTCHCUBHOU
TEXHOJIOTUKM B HECKOJBKO DPa3 BBILIE, YEM MPHU TPATUIIMOHHBIX TEXHOJOTHUSAX U OPOIICHUU TPYHTOBHIMU
BOJAMH U B JIECSATKH pa3 BEIIIE, YeM MPU TPAIUIIMOHHBIX TEXHOJIOTUAX U OPOIISHUH U3 MAIIMHHBIX KaHAJIOB.

BriBoabI

PesynpTaTel  HMccneqOoBaHMM  yKa3bIBAalOT HAa  BO3MOXHOCTh  CYIIECTBEHHOTO  IOBBILICHUS
MIPOTyKTUBHOCTH HCITOJIb30BAaHUS BOTHBIX M JHEPTCTHUSCKHUX PECYPCOB IYTEM HCITOJIB30BAaHUS TPYHTOBBIX
BOJ W aJanTallid MHTCHCUBHBIX TEXHOJOTMH BO3ACJBIBAHUS KYJBTYP, YTO TMO3BOJMT BHICBOOOIMTH 4acTh
pPECYpCOB ISl yIIOBJICTBOPEHUS PACTYIIUX TOTPEOHOCTEH HaceleHWs B BOAC M DIICKTPOIHCPIHH.
UccnenoBanns mokasanu, YTO MPOAYKTHBHOCTh BOJBl W DIIEKTPOSHEPTHH BBINIE IPU HUCIOIH30BAHUU
TPYHTOBBIX BOJ Ha OPOIICHHUE, YeM IIPH OPOIIICHUH W3 MAIIMHHBIX KaHAIOB. | 0CcyapcTBeHHAS MTOANEPKKA, B
BHJIC IICJICHAMPABICHHBIX KPEAWTOB HA CTPOUTEIHCTBO CKBAXKWH Ha OpOIICHHE, OyIeT COIeHCTBOBATH
VIIYYIIEHHIO KCIIONB30BaHUS BOJHBIX M DHEPrOpecypcoB B 30HE MAIIMHHOTO OpolleHus. BHempenwne
WHTEHCHUBHBIX TEXHOJOTHH IS TPOM3BOJACTBA KYIBTYyp OYIET COACHCTBOBATH HE TONHKO SKOHOMUHU
PECYPCOB, HO U MO3BOJIMT PEUIaTh BONPOCH 00SCIICUSHHS HACEICHHUS POJTOBOJBLCTBUEM.

VIIK 631.6

NEPCNEKTUBbLI PA3SBUTUA MOHUTOPUHIA B MEJTMOPATUBHOW
OLIEHKE COCTOAHUA OPOLUAEMbIX 3EMEJIb
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H. Annabepzenos, A.K. Yepnviuies
(MCuBX PY3, HUUUBII npu THHUM)

In the article the totals of building of a geographical intelligence system (GIS) "Melioration" in regional
gidrogeologic end meliorative expeditions (RGME) by own forces are considered. For a solution of this problem
were organized and the sectional training seminars on mastering the program ArcView 3.2. The last two years
are conducted was headed for study and introduction ArcGis 9x. As a whole, on each expedition 2-4 working
experts preformed. The experts RGME have acquired experience of work with the meliorative bases of data’s,
navigation devices, conductometers, and to use SMS of the report care of the operating information immediately
in field conditions on a central server. It is in the long term supposed widely to insert the Internet communication
(connection) for information exchange between RGME, Regional Water resources by Control and
managements, Control (management) of melioration and the meliorative by Fund.

B cmamve paccmampusaromea umoau cozoanus eeoepaguyeckou ungpopmayuonuou cucmemwt (I UC)
«Menuopayusy 6 obracmuvix euopozeonoco-menuopamuenvlx dxcneouyusx (OI'M3O). /s pewenus smoil
3a0auu ObLIU OPeAHU306AHBL U NPOBEOeHbl KYCMOsble 00yuaiowue CeMUuHapbl N0 OC8OCHUIO NPOSPAMMbL
ArcView 3.2.

B nocneonue 0ea coda ovin 63am kypc nHa uzyuenue u enedpenue ArcGis 9x . B yerom, 6 kasicooi
akcneduyuu ovliu noocomoenenvl 2-4 pabomaiowux cneyuanucma. Cneyuanucmor OI' MO npuobpenu onvim
pabomuvl ¢ Oazamu MeMUOPATNUGHBIX OGHHBIX, HABULAYUOHHLIMU NPUOOPAMU, KOHOYKMOMEMpamu, U 8
ucnonvzogaruu CMC - coobwenuti 0na nepedauu OnepamueHou uHGoOpmMayuu HA YEeHMPATbHbIL Cepeep
HenocpeoCmeeHHo 8 NoaesblX YCo8UsxX. B nepcnexmuse npeononazaemcs wupoko 6HeOpums UHMEPHEM - C653b
0151 obmena ungpopmayueri mexcoy OI'MO, Baccelinogvimu ynpagienusmu, Ynpaenenuem menuopayuu u
Menuopamusuvim @ondom.

B VY30ekucrane 0ojiee MOJIOBMHBI HACEICHHsI MPOXKUBACT B CEINBCKOM MECTHOCTH, MX OJIaromoiIydue
3aBUCHT OT KauecTBa 3€MJIM W HAJMYUS BOJAHBIX pecypcoB. KauecTBo 3emin ompeaenseTcss MeIMOPaTUBHBIMH
MTOKA3aTeNsIMI: YPOBHEM 3aJIETaHus TPYHTOBBIX BOJl, MUHEpAIM3al[ield TPYHTOBBIX BOJ W 3aCOJICHUEM ITOYB.
Otn (hakTOphl HE TOABILIIOTCS caMu 1Mo cebe. OHM SBISIFOTCS PE3yJIBTATOM XO3SHCTBCHHOM MESTEIHHOCTH.
BepexHoe 0THOIIIEHUE K TIOJIMBHOM BOZIE BCETIa ObLIO INIABHBIM YCIOBUEM JJIS 3eMIICACIBIIA.

B ycrmoBusix apumHOro KimMaTra uype3MepHOE BOJIOMIOTPEONICHHWE CO37aeT YCIOBHS BO3HUKHOBEHHS
PHUCKOBaHHOTO 3eMitefiena. Upe3MepHoe WCIIONF30BaHNE OpPOCHUTENHHOM BOABI TMPH TONWBAX MPUBOIUT K
MOJTHSITUIO YPOBHS TPYHTOBBIX BOJI U, B pe3yJIbTaTe, (POPMHUPYETCS BTOPHYHOE 3aCOJICHUE.

MOHUTOPUHIOM MEJIHOPATUBHOIO COCTOSIHUSL OpOIIAeMBIX 3eMellb B MUHHCTEPCTBE CEIILCKOTO H
BOAHOTO Xo3siicTBa PY3 3aHmMaroTcs 007acTHBIE THIPOTEOJIOTO-MENMopaTuBHEIE JKkcnemauiuu (OI'MD)
YpasieHHus MEINOPALVH.

OI'MD wuMmeer mTar COTPYTHHKOB, 3aHHUMAIOIIMXCS MOHUTOPUHIOM COCTOSIHUSI 3aCOJICHUS, YPOBHS
3aJieraHus] TPYHTOBBIX BOJ, MUHEPAJIHM3AlMN TPYHTOBBIX, OPOCHUTEIBHBIX M KOJUIEKTOPHBIX BOJ, COCTOSHHS
MEXXO3SHUCTBEHHOW KOJUICKTOPHOH © npeHakHoW cerei. Ilpm Hammumn Ha Oamance OI'MD  ckBakuH
BEPTUKAJILHOTO JPEHaXa MPOBOAUTCS UX MOHUTOPHHT Ha IIPEAMET Je0eTa, MUHEPATU3aI[UA U COCTOSTHHSL.

Iltar BKArOYaeT TpW YPOBHS OOECIEYEHUS MOHHUTOPUHTA: YpPOBEHBb IIOJIEBBIX HCCIEIOBAHUN —
paifoHHBIE TIOJIEBbIE OTPAIBI; YPOBEHb, HA KOTOPOM TPOM3BOIUTCS aHAIH3 JOCTABISIEMBIX 00PA3IIOB Pa3IMIHBIX
BOJl U TIOYB — XHMMHUUECKas Jaboparopus. TpeTuii ypOBEHb NPEACTABICH KOJJICKTUBOM CIEIHAIUCTOB,
3aHuUMaronmxcs obecrieueHueM dkcrutyatanmu [MC  «Menmopanus»y, WTOTOBBIE Pe3yJIbTaThl KOTOPOTO
WCTIONB3YIOTCS JIIsl Tpaduyeckoil BH3yallM3allid W aHaji3a MOJYYEeHHBIX MJaHHBIX B TEOMPOCTPAHCTBE
OpOIIIaeMOi YacTH O0JIACTH.

Ha texymmii MOMEHT MOHHUTOPWUHI MEIHOPATHBHOTO COCTOSHHS BOJIOXO3SHCTBEHHBIX OOBEKTOB
BBITTOJTHSJICS METO/IAMH, HE TIOJTHOCTHIO OTBEYAIOIINMH CETOTHSIIITHIM TPEOOBAHHSIM.

B mnHacrosmmee BpeMs B OKCHEAMIUSAX TPOUCXOIWT TEPEXOJ K IMOATOTOBKE METHOPAaTHBHBIX KapT
aBToMaTtu3upoBanHoil cucremoii [ IC «Menuopamus». ITO CBA3aHO C TeM, YTO MOAPA3ACICHUS SKCIICIUITAI
WCTIBITHIBAIOT 3HAYHUTENbHBIE TPYAHOCTH TpU TepepaboTke OONBIIHMX O00bEMOB WHGPOPMAIMA W PYYHOM
MIPOCTPAHCTBEHHOM KapTorpauyeckoM aHaM3e AaHHBIX (T€0JaHHBIX), TIONyYEHHBIX B TIOJEBBIX YCIOBHSX.
[Ipu 3TOM OTCYTCTBYIOT OINEPATHBHOCTh M BO3MOXKHOCTh OOBEKTHBHOM OICHKA MEIHOPATUBHON OOCTaHOBKU
3eMellb KOKI0TO (hepMEPCKOTro XO3sIHCTBA.

B kadecTBe MCXOTHBIX JaHHBIX BBICTYHAeT ojHA Touka Ha 100 ra 1mo ypoBHIO 3aJieranuisi TpyHTOBBIX BOJI
1 X MuHepanu3anuy. OIHAKO MPH pa3MeNleHnH HaO0AaTeNbHBIX CKBRKUH BOJIM3H OPOCHUTENTHHBIX apBIKOB,
pe3yIBTaThl UCCIICAOBAHUN HE NTAIOT OOBCKTHBHBIX 3HAHWI HU IO YPOBHIO 3aJICTaHHs TPYHTOBBIX BOJ HH IO
OLIEHKE NX MHHEPATN3AIIHH.

-30-



B3stre mpo6 mouBel Ha 3acojicHWE TpH Harpy3ke 1 mpoda Ha 50 mim 25 ra Takke HE SBISACTCA
OOBEKTUBHBIM JIJIsI OIIEHKH MEJIMOPATUBHOTO COCTOSIHUS TOJIS TIPH BBICOKOM MECTPOTE 3aCOJICHUS M3-3a HU3KOH
BBIPaBHEHHOCTH.

W3 3Tux ycnoBmii BRITEKaeT HEOOBEKTHBHOCTH OILEHKH MEIMOPATHBHOTO COCTOSHEISI OPOIIaeMBbIX
3eMellb.

AKTyaJbHOCTh TEMbI BHEAPCHUS B MPOHM3BOACTBEHHYIO nesteinbHOCTh OI'MD umH(bOpMannoHHBIX
TEXHOJIOTHI I COBEPIIIEHCTBOBAHWS MOHHMTOPHHTA MEITHOPATHBHOTO COCTOSHHS OpPOIIAEMBIX 3eMellb H
obecrieuennss MemmopariBaoro Kamactpa wH(OpMammed 0 NPaKTUYECKOM COCTOSHHH METHOPAaTHBHBIX
00BEKTOB UCKIIIOYHUTENHLHO BBICOKA.

Ocnamenne OI'MD TeXHMYECKUMH CPEICTBAMM [UIsl IOJIEBBIX HCCIECHOBAaHUM, KOMIBIOTEPAMU U
3(h(deKkTHBHOE WX WCIONB30BAaHUE I PEIICHUS CTOSIIUX 3a7ad HE MOXET OBITh pealm30BaHO 0e3
COOTBETCTBYIOIICH TOATOTOBKM TJABHBIX W BEMYIIUX CICIHATINCTOB OSKCICAWINN, HAa KOTOPBIX JIOXKUTCS
po0JieMa BHEAPCHUS B IPOU3BOJICTBO COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOIOTHH.

B mocnemnvie rompl Takas IMOJATOTOBKA CIIEIHAIKMCTOB KaJacTPOBBIX MOApa3/ICIeHU IMPOBOIIIACE
YmupapneaneM menuopanuu coBmectHo ¢ umHCTUTYToM CAHUWMPU. B mporiecce OCBOCHHMS COBPEMEHHOU
TEXHOJIOTUM MOHUTOPUHTA MEJIMOPATUBHOIO COCTOSHHUS OpOIIAeMbIX 3eMelb, chemuamuctel [TMO
03HAKOMMJIMCh U YCBOWJIM COBPEMEHHBIE METOBI U CITOCOOBI HAOITIOJICHUS 32 METTMOPATHBHBIMU OOBEKTaMH.

Haubomee 6maronpusTHas 00CTaHOBKA BHEIPEHUS COBPEMEHHON MH(DOPMAITMOHHOW TEXHOJIOTHH OyAeT
CO3/laHa JIMIIb B TOM Cliy4ae, €CIM MOMHUMO MPHOOPETECHHS BBIYHCIMTEIBLHBIX CPEACTB M MPOrPaAMMHOIO
oOecriedeHns OyIyT HaliIeHBI CPENICTBA HAa IPHOOPETEHHE:

® KOHAYKTOMETPHYECKHX MPUOOPOB ISl HCCIENOBaHUS MUHEpaIM3aldi BOX (OPOCHUTEIBHOMN,
TPYHTOBOU M IPEHAKHOI) U TT0YB;

® KOCMHYECKHX CHPMKOB Ha ampellb-CepearHa Masl JJIsl OLIEHKH COCTOSHHS 3€pHOBBIX KYyIBTYD, a
TarKkKe B KOHIIE aBTyCTa — Havyajie CeHTSAOPs IS OIIEHKH COCTOSIHUS ITOCEBOB XJIOMUATHUKA,;

e GPS mpreMHUKOB KOCMHYECKOW HABUTAIMU WM TPEKEPOB JJISI KOHTPOJSI MECTOIIOIOKEHUSI TOUCK
U3MepeHHst 00pa3IOB IOYB U BOJI, @ TAKXKE MPUBI3KU PA3IUNUHBIX 00BEKTOB CTAIHOHAPHOTO XapaKTepa;

® COTOBBIX TeNe()OHOB JUIS OPraHW3AIMU TOJYYCHHS TIIOJICBOH WH(OPMAIMK O COCTOSHUHM TOYCK
00cCIeToBaHus B peallbHOM BpeMeHH U repeaadn HH(opMaliu Ha eHTpalbHbIA cepBep Ol MO;

o mgamuusg B OI'MD cOBpeMEHHOM BBIUMCIIATEIILHOW CETH Ha OCHOBE IIEHTPAIBHOTO IIPOIeccopa s
00BbeIMHEHNS BEAYIIMX CIICIUAIMCTOB MO HarmpasieHusiM MouuTopuHra B I'MC-cucteMy M COBpEeMEHHOTO
nakeTa nporpamm, Hanpumep, ArcGIS 9x.

Ha ocHoBe monHO# 1 00BbEKTHBHOM, pealbHO nomydeHHor nHopMmarmu ' C-TexHomorus mo3Bosser
00ecneynTh CO3JaHHE TEMAaTHYECKMX KaJacTPOBBIX KapT IO 3aCOJICHUIO 3€Melb, YPOBHSIM 3aJleraHust
TPYHTOBBIX BOJ U MHHEPAJIHM3aLUK TPyHTOBBIX BoJ, cocTosHU K/IC U CKBayKMH BEpPTUKAIBHOTO JpeHaka Ha
OCHOBe TaONMuHBIX AaHHBIX. llepeunciieHHble KapThl OyAyT OTpakaTh Oojiee JOCTOBEpPHBIC MapaMeTphbl
MEJIHOPAaTUBHOIO COCTOSIHMS OpOINAEMBIX 3€MeNb W ACTAIM3AIMI0 aTpuOyTUBHOM 0a3bl JaHHBIX IIO
(hepMepcKuM X03sTiCTBaM.

Jnst pelieHHs 3TOTO aKTyalbHOTO HampaBiieHHsl Obula pa3pa0oTaHa W, B ONPENENICHHON CTEIeHH,
peann3oBaHa B TeUEHHUE MPOILLEAIINX MITH JIET IPOrpaMMa IMOArOTOBKU CHELHAIHCTOB.

Ilepen osxcnemnimsimu (ITMD) mocraBneHa Ie7b BHEAPEHUS COBPEMEHHOM WH(POPMAIMOHHON
TEXHOJIOTUH ISl TIPOBENIeHNS] OOBEKTHBHOTO MOHUTOPHHIa MEJMOPATUBHOTO COCTOSIHHS OPOILAEMBIX 3E€Meb,
OPOCHTETIbHBIX, APCHAKHBIX M KOJJICKTOPHBIX ceTell OacceiHOB, Haxomsmuxcs B cdepe oOCIyKUBaHHUSA, U
CO3JaHNE MEJIMOPATUBHOTO KaJacTpa IO €ANHBIM TEXHOJIOTHYECKUM HOPMaM.

[Tnomans oporenus 6acceitHoBBIX cucTeM coctanisieT 4200 Thic. ra.

BacceitnoBbix cuctem — 13 ¢ mnomaneto opoueHust ot 190 no 500 Teicsy ra.

IIpennonaraercs, 4yro mnonHas wuH(opMmanuss MennoparusHoro Kanactpa nomkHa OBITH JIETKO
JOCTYyITHOH YripasieHuto menmopanui MCuBX u MennoparuBHOMY (OHITY pecITyOJIMKH /IS B3aHMOICHCTBUS,
KOHTpOJISI M aHajdn3a MEJMOpPAaTUBHOW CHTyaluu B OacceiiHax Mo HeOnaromoiaydHbIM OOBEKTaM, BbIAAa4Ye U
COBMECTHOMY MPUHATHIO PEKOMEHIALUWH, HAllPaBJICHHBIX Ha OOECIECUEHHE PEKOHCTPYHPYEMBIX OOBEKTOB U
JOCTHXEHHUS] METMOPATUBHOI 00CTaHOBKH TPeOyeMOro YPOBHSI.

Ha »rane moaroToBku ObLT MOTHAT YPOBEHb 3HAHWM W HABBIKOB CIICLUAIMCTOB THAPOTEOJIOrO-
MEHOPaTUBHBIX CIy>)KO B 00JIaCTM HCIIOJB30BaHMSl COBPEMEHHBIX TEXHOJOTWH, 00ECHEeYHBAIOLINX
[IPOCTPAHCTBEHHYIO CBs3b 0a3 MaHHBIX, HX AaHAIW3a, JA0O0PaTOPHBIX XHMHUYECKUX METOJOB OLEHKU
MPOCTPAaHCTBEHHOTO PACIpEIeNICHNsI COJICH, MUTATeNbHBIX 3JIEMEHTOB B IMOYBE, 3aJleTaHUs TPYHTOBBIX BOJ B
rpaHunax (QepMepcKHX YYacTKOB, HCIOJIB30BAHMIO KOHIYKTOMETPHUYECKHUX HCCIENOBAaHWN MOYB M BOA B
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TTOJIEBBIX YCIIOBHAX C TPHUBSI3KON PE3YIBTATOB MOJIEBBIX 00CIIEIOBaHIA IPUEMHUKAMHA KOCMHUYECKON HaBUTAIIH

(GPS) u nepenaun nHGOpMAIMK HA IIEHTPAILHBIIN CEpBEp B peabHOM BPEMEHH, UCTIONIB3YSI COTOBYIO CBA3b..
VYuuTeiBask OJHOTUITHOCTH PELIaeMbIX TEXHOJIOTMYECKHX 3a/1ad, LeJ1eco00pa3sHO BHEAPHTH THIIOBYIO

cTpykTypy OI'MD, mis 6ecriedeHnss MOHUTOPHHTA OpOIIIaeMbIX 3eMeNb U MenmoparusHoro Kamacrpa.

Cocmae pewiaembix 3a0au

B mpormecce MOArOTOBKH CHEMMANMCTOB 3KcleAuiuid K BHeapeHuto ['MC-TeXHOIOrnu AOCTUTHYTO
OCBOCHHE HIDKECIENYIOINX OCHOBHBIX 33/1ad I'€OMOHHMTOPHMHIA MEIHOPATHBHOIO COCTOSIHHS OpPOIIAeMbIX
3eMeJlb C peanusalnueil pe3yabraTos B MenuoparusHoM Kanacrpe:

e OpocurenbHas CETh — BCE BUIIBI,

o KomnekTopHble ceTH: BHyTpuxo3siiicTBeHHas (ceTh BHyTpu ABII) u Mexxxo3siicTBeHHAas;

e (Cerb CKBaKHH BEPTHKAJIBHOTO ApeHaXka ¢ reorpauueckoi MpuBA3Koil;

o Cerp HaOMIOATENFHBIX CKBAKMH 34 YPOBHEM IPYHTOBBIX BOJ M MUHEpaJIM3aIuel ¢ reorpaduuecKkoi
MIPUBSI3KOM;

o CeTb AMHAMUYECKUX TOUYEK IJIsl HAOIIOACHNS 3aCOICHHUS TTOYB;

e Oporaemble 3eMJIH C TpaHULAMHU (pepMEpPCKUX XO3SHCTB;

e baza nmaHHBIX TPOMBIBOK 3eMenbs (Marepuanbl ¢opmupytotcs I'TMD coBmectHo ¢ ABII u
paifoHamm);

e Jlpyrue noka3aTesu, COrJIACOBAHHBIE C Y IIPAaBICHUEM MEIMOpalu opomaeMbix 3eMens MCuBX.

B wnacrosmiee Bpems psn dKCHEOUIid akTUBHO NPUMEHsIOT [ MIC-TeXHOIOTHIO B MEIMOPAaTHBHOM
MOHUTOPUHIE, HWCHOJB3ys OLIEHKY 3acOJ€HHs 3€MENb W MHUHEPAIM3AlMU OpPOCUTENIbHBIX, TPYHTOBBIX U
KOJUIEKTOPHBIX BOJI C IOMOIIbIO KOHIYKTOMETPOB.

HazeMHBIIf MOHUTOPHHT T1€JIECO00Pa3HO YCHIINTD TUCTAHITHOHHBIM MOHUTOPHUHTOM COCTOSHHSI TIOCEBOB
3€pHOBBIX M XJIOMMYATHUKA, & TAKXKE COCTOSHUSI OPOCHUTEIBHOM M KOJUICKTOPHOM ceTel (KOCMHUYECKasl CheMKa U
TEXHOJIOTUSl aHaJn3a KOCMHUYECKUX CHUMKOB NPHUMEHUTEIBHO K MOHUTOPUHTY MEIMOPATUBHOIO COCTOSHUS
OpOIIIAEMBIX 3eMEITh).

Bonpocui pewiaembie ¢ ucnonvzoeanuem UHGOPMAYUOHHBIX MEXHOIOUTL

WndopmanronHble TEXHONOTHH, pealn30BaHHbIE Ha 0a3e COBPEMEHHBIX BBIYHCIUTEIBHBIX CPEICTB,
MO3BOJISIIOT NPH 3(P(HEKTHBHOM HCHOJIB30BAHUH KOCMUYECKHX CHUMKOB M HaBUTalIMOHHBIX NpreMHUKoB (GPS)
B OTHOCHUTENIHO KOPOTKHE CPOKH:

e  CospmaBaTb 6a3bl JAHHBIX TI0 K&KAOMY U3 KOHTPOJIMPYEMBIX MTOKa3aTeNel;

o ABTOMaTI/ISI/IpOBaTL IIPONECC CO3AaHUA TEMATUICCKUX KapT, BKIrOYas:

pacIpocTpaHeHHE 3aCOICHNS;

pacnpocTpaHeHHE YPOBHEH I'PYHTOBBIX BOJ;

pacnpocTpaHeHHue MUHEPAIU3AlMU IPYHTOBBIX BOT;

MPOTAXKECHHOCTDb U COCTOSHUE opochem)Hoﬁ CCTH 110 THUIIAM,

NPOTSHKEHHOCTD M COCTOSIHHAE KOJUIEKTOPHBIX CETeH BHYTPH- M MEXXO035IHCTBEHHBIX;

pa3MeleHre Boa03a00poB, CTALIMOHAPHBIX M NEPEIBHKHBIX HACOCHBIX CTAHIIUI;

pa3MelIeHre U COCTOHUE HaOMI0JaTebHBIX CKBAKUH (TIOCTOSIHHBIX U BPEMEHHBIX);

pa3MeleHne TOUeK COIEBOro ONpOoOOBaHMS [0 TOPU3OHTAM;

TOYEK B3SITUS IPOO OPOCHUTENBHBIX M KOJUIEKTOPHBIX BOTL;

KOJIMYECTBO IIOJAHHOM BOJBI NPH IOJIMBaX M IPOMBIBKAX, PACHPOCTPAHEHHUE IUIOLIAJEH HMPOMBIBOK
3aCOJIEHHBIX 3€MENTb WIIH BJIAro3apsiIKOBBIX MIOJTHBOB.

ABTOMaTH3aIUsl CO3AaHUS KaJaCTPOBBIX MaTepHalioB (TEMAaTHYECKUX KapT C MeEIMOPATUBHBIMH
XapaKTepPUCTHKaMH) ¥ PHOOpETeHe KOCMIYECKUX CHIMKOB Ha COOTBETCTBYIOIIHE MEINOPATHBHBIE OOBEKTHI
3HAUUTENIFHO YIIPOCTUT MHOTHE MPOOJIEMEI, B IEPBYIO OYEPE/ib, TPYIOEMKOCTh CO3JIaHus U (hparMeHTalluH KapT
C MIMPOKHUM JTUANIA30HOM TIPE/ICTaBICHNS] MaCIITa0OB.

3T0 HEOOXOIMMO, B TIEPBYIO OUEpellb, I CO3IaHUS KapTorpaMM (epMepcKuX XO3sHCTB (TpodieMa
OTHOCHTCS K Kareropuu Oymymiero pazsutus I UC «Memmopanms»).

OnnoBpemeHHO ¢ KaptupoBanueM ciioeB B I'MIC coznatoTcs arpuOyTHUBHBIC JaHHBIE B BHIC TaOJHIL
TEMaTHYECKOTO COJIEPKAHUS, HATIOJIHEHHBIX METHOPATUBHBIMH TTOKA3aTEISIMH, YTO CIIOCOOCTBYET HAMITyUIIEMY
BOCHIPHSATHIO ¥ BU3YJTLHOU OIIGHKE COCTOSIHHS PACCMATPUBAEMBIX YUACTKOB M TEPPUTOPHIA.

B mepcnekTrBe, UCMOIB30BaHHE KOCMHUYECKUX CHUMKOB BBICOKOI'O Pa3pelICHHs MO3BOJUT MOIYYUTh
OobIION 00BEM TOJe3HOW HH(MOPMALMK, YTO IMO3BOJUT OOECIICUUTh JCTANbHBIA KOJIMYECTBEHHBIA aHAIN3
pacIpoCTpaHeH!sT 3aCOJICHHSI WM CTaBHTH BOIIPOCHI, MOYEMy Ha W3y4aeMOW IUIOMAAW K KOHILy BeTeTallid
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MOCEBBI KYJIBTYp HMEIOT HU3KYH YpOKaWHOCTh. Ha KOCMHYeCKHMX CHHMKAax XOpOIIO BH3YyalH3HPyeTCs
KOJIJIEKTOpPHASA CETh, €€ COCTOSHHE: OUMIIIEHHBIE WIIN 3apOCIINE KaMBIIIIOM KOJIJIEKTOPHI.

B nacrosiee BpeMs ClIEUATUCTHI SKCIICAUIIUI 3HAKOMBI C BOZMOKHOCTSIMU JTUCTAHITUOHHBIX TAHHBIX
Y HACTPOEHHI paboTaTh ¢ KOCMUYECKUMH CHUMKAMH, OOYYEHBI HCIIOIB30BAHHIO MPOCTHIX METOIOB OIEHKH
MEJIMOPATUBHOTO COCTOSIHUSI OPOIIAEMBIX TEppUTOpHid. VICmonb30BaHNE KOCMHYECKHX CHHMKOB ITOMOXKET
HA MOPSIOK TIOBBICUTh WH(OPMATHBHOCTh OICHKH MEIIMOPATUBHOTO COCTOSIHUSL OpOINACMBIX 3eMENb H
00ecIeunTh JTOCTOBEPHBIA aHalW3 IMPHYMH CHIDKEHUS YPOBHS MEIHOPATHBHOTO COCTOSHHSA OOBEKTOB —
CHIDKEHHIO TIPOAYKTHBHOCTH OPOIIAEMBIX MOJIEH.

B HacTosimiee BpeMst CTOUT 3a1aua OMpeeNICHIs U pealn3alnu equHon cTpykTypsl [ TMD.

B pamkax oxa3aHHs KOHKPETHOW TOMOIIM (DEPMEPCKUM XO3SHCTBAM, XMMHUYECKUM Jab0paTopHsM
I'TMD meobxomumo (moMuMo 3acosieHusi, YI'B 1 MI'B) B34Th Ha ce0st OIeHKY HaIMUIHI Ha PepMEPCKUX TTOJISIX
MUTATENBHBIX DJIEMEHTOB U TyMYyCa, KOTOPHIC B 3HAUUTEIHHON CTETICHN BIMSIOT Ha MTPOAYKTUBHOCTE TTOJICH.

Jnist perieHus: 3TOro BOMpoca CIEIHAIUCTBI XUMHUYeCKuX Jiabopatopuii [ TMD mponum Ha NpakTHKE
KypC, CBSI3aHHBIA C HCIIONB30BAaHHEM METOAWK OTpENeNieHHs B TI0YBaX IOJBM)KHBIX M CBSI3aHHBIX (OpM
MUTATEIILHBIX 3JIEMEHTOB — a3ora, ¢ochopa, Kajius, a B HEKOTOPBIX CIIydasxX, HAJIUYUS MHUKPOIJICMEHTOB.
NMenHO cofepkaHMe MUTATENBHBIX OJIEMEHTOB B COYETAaHHH C ONTUMAIBHBIM PEXKUMOM  OpPOIICHUS
obecrieunBaeT 3((EKTHBHOE IJIOAO0POIUE TI0YB, MOBHIIIAET YPOBEHb MEINOPATUBHOTO COCTOSHHS OPOIIAeMbIX
3eMeb.

JlaGoparopust mouBeHHbIX ucciaenoBanuit CAHUMPU oOecneunna SKCHEAMIIMM METOAUYCCKUMH
MaTepHhaiaMy JiIsl BBIIOJHEHHUS TaKUX PadOT M JOCTYIHBIMH MPOTpaMMaMH aHANIN3a JaHHBIX XUMHUYECKUX
aHAJIM30B.

Cerogast MBI TOJONUIM K HEOOXOMUMOCTH jJoocHamieHus [ TMD TeXHHYECKHMH CpEICTBAMH U
00yYEHUS CICIUAIMCTOB BBIMOJIHCHUAIO KAYECTBCHHOTO aHAlIM3a TEMATHUSCKUX KapTOTPaMM M KaJdaCTPOBBIX
KapT, aHAJIU3y JTUHAMUKU TPEHAOB 3aCOJCHUS U TPYHTOBBIX BOJ.

Jiis moBeIeHust kKadecTBa U 3PPEKTUBHOCTH MOHUTOPHHTA MEJIMOPATUBHOTO COCTOSHHUS HEOOXOTUMO
MIPOJOKUTE:

e noocHaieHre [ TMD BBIYMCITUTENBHON TEXHUKON U KOMIUICKTOM ITPOTPAMMHOTO 00SCIICUESHUS JIIst
I'MC u BBIBOJOM Ha MeYaTh KaAACTPOBBIX MATEPUAJIOB,;

e  [POBEICHUE 03HAKOMUTEIBHBIX KPaTKOCPOUHBIX CEMUHAPOB € pyKOBOASIIUM cocTaBoM [ TMO;

e TmpoBeneHne oOydeHHs Bemynmx crnenuamucroB I'TMO pabore ¢ mporpaMMHBIM OOeCTIEUeHHEM,
rcnonb3yeMsiM 1t cozganms [ YIC, 1 paboTe ¢ KOCMHYIECKUME CHIMKaMH;

®  3aKpeIIeHHWE OIbITa CIIEIHAJNCTOB XHMHUYECKHUX Ja0OpaTopwid B HCIOJIB30BAaHUM METOMA
KaTMOPOBKY KOHIYKTOMETPOB M METOJUK OIPEICIICHHUS TUIOTHOTO OCTaTKa, OCHOBHBIX XUMUYECKHX JJIEMEHTOB
U IIUTATENIbHBIX 3JIEMEHTOB;

e 00yueHHE CIICIMAINCTOB TIOJIEBLIX OTPSIOB MCIOIB30BAaHUI0 KOHIYKTOMETPOB M HAaBUTAITMOHHBIX
NIPUEMHUKOB B HA3€MHBIX HCCIECIOBAHUAX, a4 TAKXKE COTOBOM CBA3M U1 IEPEAAayd IOJTyYEHHBIX IOJIEBBIX
JTAaHHBIX.

CeMuHaph! MPEANOYTUTEIBHO TPOBOJUTH B LIEHTPATU30BAHHOM MOPSAKE, XOTS B OTACIBHBIX CIydasx
HE WCKITFOYCHA BO3MOXKHOCTH ITPOBOIUTE 00yUeHHe HerocpencTBeHHo B [ TMD.

OcHo6Hble MeXHUKO-)KOHOMUYeCKUe ROKA3ameu NepenoozomoeKu Kaopoe.

Hawubonee Bricokast 3p(heKTHBHOCTB OT CIICIMAIMCTA Ha TIPOU3BOJICTBE MOXKET OBITh IMOJTyYeHA TOJILKO B
TOM CITy4ae, eClTi OH 00JIa1aeT BEICOKOH KBaNM(pPUKaIel 1 UCTIONB3yeT CBOH 3HAHUS HETIOCPEICTBEHHO B CBOCH
pabote. B obmacti ympaBieHHS TPOW3BOICTBOM HIIM MHBIM TIPOIECCOM OJIMH BIIOYKEHHBIH CYM OKYIIAeTCst
MPAKTUYECKU B MOCIICIYIONIEM TOLy, naBast 3pQeKT oT 5 10 15 cym.

OT ypoBHS OMBITa W 3HAHWM CHEMUAIICTOB 3aBHCHT Ka4eCTBO MOHHUTOPHHTA MEIHOPATHBHOTO
COCTOSTHHSI OpOIIIaéMBIX 3€Mellb, AaHAIN3 COOpPAHHBIX TIOJNIEBBIX [AHHBIX M pa3paboTka Ha WX OCHOBE
pekoMeHmanui s hepMepcKuX XO3IHCTB M TPHHATHAE IPAMOTHBIX H 3((EKTUBHBIX pEeNICHHUH 110 BIOXKEHUIO
HWHBECTHULIMN B BOCCTAHOBIICHUE TUIOAOPOANS OPOLIAEMBIX 3EMEITb.

Baxno, uroOel Mmarepuansl MenmopatuBHoro Kamactpa amekBaTHO OTOOpakaimd —peabHYIO
MEJIHOPATUBHYIO0 00CTaHOBKY. B 3TOM Citydae OyayT UCKITIOUEHBI TPOCYETHI B IUTAHUPOBAHUH 3HAYUTEIBHBIX TI0
00beMy (DMHAHCOBBIX WHBECTHIIMM, KOTOPBIC OYJyT OKYNaThCS B 3HAYMUTEIHLHO 0OJee KOPOTKHU HHTEpBAI
BpPEMEHH.
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Pezynomamut

B mporecce mepenoAroToBKM KaApoOB BEAYIIUX CIEHHAIMCTOB AKCIEAWINA OBUIM JTOCTUTHYTHI
OIIpEeNICHHBIE YCIIEXU: BCE THAPOre€0JIOr0-MeINOPaTUBHBIE SKCIEIUIINN B CUCTEME YNIPABIEHUS MEIHOpalu
peanu3yroT MPOrpaMMy MOHHUTOPHHIA MEIHOPAaTUBHOIO COCTOSIHUS 3eMenb mo enuHoi I'MC-texnomorum,
Ppe3yAbTaThI TAKKE MMEIOT OJHOTHITHOE MPEJICTaBIEHUE B BHJIE KapT, PEaIM3yeMbIX 10 €AUHBIM TPEOOBaHUSM.

Ananu3 1iomaneld ¢ pa3MYHBIMKA KJIacCaMH W TOSCHUTENBHBIC 3alllCKH CTAIM HOCUTH Oolee
000CHOBaHHBIE PEKOMEHJAIMH, MOATBEPKACHHBIC KapTaMy, KapTorpamMmamu Iisi (epMepoB U TabiaMLaMu
OOBEKTUBHBIX JaHHBIX.

OcHOBHOI1 ynop B 00y4eHUH cZieTlaH Ha MpakTudeckoe ocBoeHue 3HaHuit I IC-texHonmoruu npu padorte
C KOMITBIOTEPHBIMU MPOrpaMMaMH. 3HAHMS 3aKPEIUIUINCH B BUJE MPAKTHYECKUX Pa3padOTOK MEMOPATUBHBIX
3a7a4, OXBAaTbIBAIOIIMX OCHOBHbIE CTOpPOHbI [MIC-TexHomormm, M NOCTPOEHHEM KapT MEIMOPATHBHOIO
COCTOSTHHSI OPOIIIAEMBIX 3eMEJIb B BHJIC CTPYKTYPHOM €MHUIIBI - paiioHa 00J1aCTH ¢ IeTalnu3aluel TeppuTopuit
ABII o pepmepckum xo3siicTBaM.

B Ommkaiimme nBa-Tpu rofa npeanonaraeTcs co3ianne HHQOPMALMOHHBIX CeTeH:

1. Cetp mepBoro ypoBHs - Bayrpu [TMD — 1ieHTpanbHBIN KOMITBIOTEpP — KOMITBIOTEPHI KaAaCTPOBBIX
crieruaiuctoB 1 CMC ceTs Ha 6a3e COTOBOM CBSI3M MOJIEBBIX TPYII, MPOU3BOISIIMX COOpP MOJEBBIX AaHHBIX C
3G USB MozeMoM, NOAKIIOYEHHBIM K LIEHTPAIEHOMY KOMITBIOTEPY (CepBepy).

COop maHHBIX IIPEAIONATaeTCsl MPOBOAUTH C MCIOJB30BAHUEM KOMIUICKTA IIOJICBBIX MHCTPYMEHTOB,
BKJIFOUAIOIMINX KOHAYKTOMETPHI HECKOJIBKUX THIOB (B T.4. KOHIYKTOMETPHI JUI1 U3MEPEHHs YPOBHS IPYHTOBBIX
BOJ ¥ ee MUHepanmu3anun), GPS npueMHNK U cOTOBEIN TenedoH.

2. CeTu BTOPOTO YPOBHS:

e [TMD-BYUC

e [TMD — YnpasieHre METHOPAIINH;

e  [TMD — MennopatuBHbIi (OHT;

e  VrmpaBieHHe MeIHOpaIiu — MenropaTHBHEIN (GoH/T

3. Caiiter: OI'MD, MenuopatusHoro (oHza, YIpaBIeHHE METHOPaIuH

Hwkxe mpencraBieHa ONOK cxeMa MOHHMTOPWMHIA MEJHOPATUBHOTO COCTOSHHS OPOLIAEMBIX 3eMellb,
cbopa m 0o0paboTkn AaHHBIX A MenmoparuBHOoro Kamactpa m oGecrieueHuss HeoOxomumon wHGpopMammei
VYupasnenus mennoparun MCuBX u MenmnopatusHoro GoHza.

VYnpasnenne Menuopauuu mpusHatensHo Ilpoexkty IIPOOH «CopelicTBue pa3sBUTHIO TNOTEHIMANA
®oH/1a METMOPATUBHOTO YIYYLIEHUS OPOIIAEMBIX 3€MENb» 3a OKa3aHHYIO TOMOILb B TEXHUYECKOM OCHALLCHUU
" TiporpaMMHOM obecrieueHun CoipmapbuHckor n @epranckoit Ol MD 1 noIepKKy B MPOBEICHAN CEMIHAPOB
T10 TIOATOTOBKE CTIELIUAIHUCTOB.
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biok-cxema CTPYKTYPBI MOHHTOPHHI'a MCITHOPATHBHOTO COCTOAHHA 3CMCIIb
H NOATOTOBKA TEMATHYECKHUX COEB I Menﬂopammloro Ka)J;aCTpa

MemiopaTHBHBII I'pynmia oueHK Tpy1uia aHaumsa I'pymua anamusza KJIC u Xumuueckas TIIAHOBO-IIPOIB O]
Kapmacrp 3aCOJICHIA IT0YB ¥I'BuMIB BEPTHKAIRHOIO JIpEeHaxka nadoparopis CTBCHHEII OTACTT

Cepsep
VnparncHus
ME/THOPALHH

MC u BX PV,

()ﬁpaﬁoma:

H aHaJms

IeHTpaabHBII
Ceprep
¥ OITMD

‘ ’ * : l[l b
Karorpadriecxme marepram: mq;;wug Ha IIeuarh
TNl

Peaynerarar amamm3a mex=opa- ﬁ—l KaJlaCTPOBBIX 11 Te-

THBHOTO COCTOXHHS OPOIIAEMEDC EAIEIECEHE.EADL

e A @A | 3y

Cepaep
MemopaTHBHOTO
DoHma

PeMOHTHO-EOCCTAHOBHTEIBHEIX I
Pabor B APYTHX MEPONPEATHE.
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