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CUCTEMA UHTEI'PAJIBHBIX IOKA3ATEJIEM OIIEHKHA
IOPEKTUBHOCTHU BOAOITIOJIb30OBAHUA

Ilenpto MccnenoBaHUM SBISUIACH Pa3pabOTKa OCHOBHOI'O METOJUYECKOTo I0JX0/a
K aHaU3y 3(pPEKTUBHOCTH TJIAHUPOBAHUS U OICHKE PEANN3alliy BHEAPEHHS TEXHOJIOTHYe-
CKHUX IIPOLIECCOB MCII0JIb30BaHMsI BO/IbI HA BCEX YPOBHAX OPOCUTENIBHBIX cucTeM. Pa3paboTana
cHCTeMa TEeXHHUYECKO-IKOHOMHUYECKOW 3(h(hEeKTUBHOCTH IKCILTyaTallud OPOCHTEIBHOMN CHCTe-
MBI, HAY4HO OOOCHOBBIBAOIAsI OLIEHKY TEXHUYECKOI'0 YPOBHS, HOPMUPOBAHUE BOIOIOJIb30-
BaHUs, BOAOpACIpEAEICHUsI U OpPOLIeHHs B 00IIeM BMecTe ¢ (POpMUPOBAHUEM OJaronpusr-
HOW 3KOJIOrMYecKoil 0OCTAaHOBKM B paccMarpuBaeMoM arpojasjmadre. Cucrema TEXHUKO-
HPKOHOMUYECKHUX IOKa3aTeae NpeAcTaBIeHa ABYMS IPYMIIaMU: ONEPAaTUBHBIMU U UTOTOBBIMU.
[TonydeHHast cucreMa MHTETrpajIbHBIX MOKa3aTeNel A aHalu3a IUIaHUPOBAHUS U OLIEHKH pea-
JAM3alUU TpoLecca BOJOIOIb30BAaHMS HAa COOTBETCTBYIOIEM BOJOXO3SHCTBEHHOM OOBEKTE
HO3BOJIMJIA YJTYYLIMTh OOLIYIO KIACCU(PHUKALUIO OPOCUTENIBHBIX CUCTEM I10 OLIEHKE U aHAJIU3y
UX TEXHUYECKOro ypoBHs. Tak, BMECTO MMEIOIIMXCS YEThIPEX Pa3psAlOB IPEACTABICHO ISATh
kateropuil. Paspaborana u o60cHOBaHa HOBas KJacCU(UKAIMs OCHOBHBIX HOPMATUBHBIX Xa-
PaKTEPUCTHK, KOTOPBIE 00ECIICUNBAIOT (DYHKIIMOHUPOBAHNE KOJIOTUIECKH COATAHCHPOBAHHBIX
MEJTMOPATHUBHBIX CHUCTEM C MUHHMMAIbHBIM aHTPONOTEHHBIM JEWCTBMEM Ha arpojiaHamagr.
Jl1g ycTaHOBIIEHUS Ka)KJI0TO UTOTOBOTO, ONIEPATUBHOI0, HOPMAaTUBHOI'O U UHTETPAIbHOTO MOKa-
3aTeNs COCTaBJIEHbl COOTBETCTBYIOIINE METOAUKH ONPEAEIeHNs X 3HaueHul. [IpuBeneHs! 3Ha-
YEHHsI BCEX pacCMaTpUBAEMbIX TEXHUUECKUX IOKa3aTesell U mpeaen UxX JOMyCTUMOIo M3MeHe-
HUSL U KaKI0M KaTeropuu OpOCUTENbHBIX cHcTeM. Pa3zpaboTaH alrOpuT™M U KOMIbIOTEpHAs
nporpaMma Juisi aBTOMaTHU3aliK ONpENIeNIeHUs] paccMaTpuBaeMbIX XapakTepucTuk. [Iposenen-
HbIE UCCIIEJ0BaHUS MO3BOJWIN OOOCHOBATH OCHOBHBIE TEXHHKO-)KOHOMHUYECKHME IMOKa3aTeH
TEXHUYECKU COBEPUICHHBIX MM AKOJIOTMUYECKH COATAaHCUPOBAHHBIX OPOCUTENBHBIX CUCTEM.
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The aim of the research was to develop a basic methodological approach to analyze
the planning efficiency and to evaluate the realization of implementation of water use techno-
logical processes at all levels of irrigation systems. A system of technical and economic effi-
ciency of the irrigation system operation was developed, which scientifically substantiates the
assessment of the technical level, the rationing of water use, water distribution and irrigation
in general, together with the formation of a favorable environmental situation in the agricul-
tural landscape under consideration. The system of technical and economic indicators is rep-
resented by two groups: operational and final. The resulting system of integral indices for
analyzing the planning and evaluation of the implementation of water use process at the rele-
vant water management facility has improved the overall classification of irrigation systems
for assessing and analyzing their technical level. Thus, instead of four categories, there are
five categories. A new classification of the main regulatory characteristics that ensure the
functioning of environmentally balanced land-reclamation systems with a minimal anthropo-
genic effect on the agricultural landscape has been developed and substantiated. For the de-
termination of each final, operational, regulatory and integral indicator, the corresponding
methods for determining their values were compiled. The values of all considered technical
indicators and the limit of their acceptable variation for each category of irrigation systems
are given. The conducted studies allowed to substantiate the main technical and economic in-
dicators of technically advanced or environmentally balanced irrigation systems.

Key words: agrolandscapes, water use efficiency, technical level, biological cycle,
control structure, environmentally balanced irrigation systems.

BBenenmne. IlepBoouepennas 3amaya 3HAYUTEIBHOTO YIIYUIIEHUS TEXHU-
KO-3KCIUTyaTallUOHHOTO YPOBHSI OPOCUTEJIBHBIX CHCTEM — OOOCHOBAaHUE U CO-
3JJaHAE KOMILJIEKCAa TEXHUYECKUX MEPONPUATHNA JUIsl MMOJHOW JIMKBUJIALNN WIH
KOPEHHOI'0 CHW)KEHHSI TEXHOJOTMYECKUX M TEXHUYECKUX MOTepb. B permenun
BBIIICH3JIOKEHHON MpoOJeMbl Ba)XKHBIM HaIPaBJICHUEM SIBIISIETCS pa3paboTka
3 (HEKTUBHBIX METOJOJIOTMUYECKUX PEUICHUI BMECTE C MPOBEACHUEM HAYYHOTO
000CHOBaHUS M BHEJPEHUS aKTyaJbHbIX METOJIUK IJIAHUPOBAHUS U peau3aliu
Ipolecca BOJOPACHPENEICHUSI U BOJOMNOJB30BaHUS KaK B WHIWBUIYAJIBHBIX
MaJbIX OpPOIIAEMBIX XO3SIMCTBaxX, TAK W JJII pacCMATPUBAEMON OpPOCUTEIBHOM
CUCTEMBI B LI€JIOM Ha OCHOBAHUU NMPUMEHEHHS TEOPUU NTOA00MS, TEOPUU NPUHS-
TUSL ONTHUMAJIBHBIX PELICHHI, METOI0B CUCTEMHOTO aHAJIM3a C UCIOJb30BAHUEM
COBPEMEHHBIX BBIUMCIUTENBHBIX alNapaTHbIX KOMIUIEKCOB, LU(PPOBBIX TEXHO-
J0rui, GU3NYECKOr0o U MaTEMaTHUYECKOro MOJEIUPOBAaHUS, KOTOpPbIE B HUTOTE
ONTUMH3UPYIOT SKCILUTyaTallMi0 BOJAHBIX M SHEPIeTHUYECKHX PECypcoB, obecre-
YyaT NPUHATUE ONEPATUBHBIX YIPABICHUYECKUX PEIIEHUN BMECTE C MTOBBIILICHHEM
YPOBHSI MX KauecTBa M, KaK CJIEJCTBHUE, MO3BOJIAT C JOCTATOYHOW TOYHOCTBHIO

MPOBOJUTH MPOTHO3 U YIPABIATH MEIUOPATUBHBIM (PAKTHUUECKHUM COCTOSITHUEM



Hayunsiit xypnan Poccuiickoro HUM npo6iem menunopanuu, Ne 1(33), 2019 r., [139-152]

opoIaeMsIx 3eMelb [1]. B ¢BsI3u ¢ 3TUM LIeNIbIO MCCIIEN0BAHMMN SABIAIACH pa3pa-
00TKa OCHOBHOTO METOJUYECKOI0 MOAX0/a K aHaIu3y 3(PPEKTUBHOCTH IJIaHU-
POBaHHsI M OLICHKE peaau3aliyd BHEAPEHUS TEXHOJOTHUYECKUX ITPOLECCOB MC-
II0JIB30BAHUS BOJBI HA BCEX YPOBHAX OPOCHUTEIIBHBIX CHCTEM.

Marepuajbl M MeTOABL. /[ OIEHKH KayecTBa peaIM3ally U IUTAHUPO-
BAHMS MPOLECCOB BOAOIOIB30BAHUS TOCITYKUJI aHAJIN3 TEXHUYECKUX U HAYYHO-
AHAJIMTUYECKUX JAHHBIX, IPOBEAECHBI MHOTO(AKTOPHBIE CEPUU OIBITOB YUECHbI-
mu Poccuiickoro HUM npobiem mennopanuu u HoBouepkacckoro MHXEHEpHO-
MenropatuBHoro uncturyta — gpumana GI'bOY BO «/lonckoit 'AY» Ha Be-
cénosckor, Hmxne-/loHckoM, baraecko-CankoBckoi, MHyCCKOM M IpyTrux
opocuTenbHbIX cuctemax PocroBckoii oOnactu; IIpaBo-Eropisikckoil opocu-
TEIbHO-00BOIHUTENBHON cucTeMe CTaBpOIOJIbCKOIO Kpasi, a TaKKe Ha CHCTe-
max KaOGapauno-bankapuu, Jlarectana, Aneiren u HHrymeTtunm B TEUYEHHE
1998-2016 rr. AHanu3 AaHHBIX MOKa3al, YTO OPOLIEHUE KYJIbTYPHBIX PACTEHUM
uMeeT OONbIINN NOTEHLUAN YBETUUEHUS €ro 3(PPEeKTUBHOCTH, KOTOPOE 3aBUCUT
IIPEXKIE BCErO0 OT MPOUCXOIAIINX HETATUBHBIX MPOLIECCOB — 3HAYUTENBHBIX I10-
TEpb BOJIbI B CUCTEME, OBBILIAIOIIMX OOLIMI YpOBEHb IPYHTOBBIX BOJI OpOIIae-
MOTO arposianamadTa, THUIMUPYIOIIKUX TPOLECChl 3a00JaurBaHus, 3aCOJICHMS,
APO3HH, 3aWJICHUS TIPU OOIEM YBEIMYEHHH pacxoia Ha dHEpreTu4yecKue, MaTe-
pHAIBHO-TEXHUUECKHUE PECYPCHl M BBI3BIBAIOLIUX €Ile OOJbllee CHUKEHUE TeX-
HAYECKOTO YPOBHsI OpolleHus B 1enoMm [2]. Tak, 4pe3MEpPHO HCIOJIb3yEeMbIE
BOJIHBIE U YHEPIeTUUYECKUE PECYpChl, IOCTYMas B JIAHAMA(T, U3MEHSIOT PaBHO-
BECHE €r0 ECTECTBEHHO CIIOKUBILINXCS IPUPOAHBIX CHJI U NTPOLECCOB, CTAHOBSACH
IIEPBOIPUYMHOM BBIIICYKA3aHHBIX HETATHBHBIX SBJICHUM [3]. 3agada mennopa-
TUBHOM HayKH U MPAKTUKU COCTOUT B 0OOCHOBAHMU M BHEAPEHUU TEXHUUECKUX
Mep, MNPEMATCTBYIOMIMX IMEPEeXoy OHOJIOTMYECKOr0 KPYroBOPOTa BEIECTB U
DHEPrUU B re0JIOrMYecKuil. McrpITaHus MPOBOAMIMCH HA OCHOBAHUM HCIIOJIB30-
BaHUsl CTaHJAPTHBIX METOAMK U COBPEMEHHBIX CHUCTEM U 00OPYIOBaHMS, MPU-

MEHSIEMbIX B 0003HAaY€HHOM OTpaciu.
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Pe3yabTartbl. Pa3paboTka HOBBIX TEXHOJOTUYECKUX MMPUEMOB U IIPOBEJIE-
HUE TIOJIEBBIX MPOU3BOJICTBEHHBIX HCCIIEIOBAHUN OCYIIECTBISIIUCh HA OCHOBE
peann3alnry COOTBETCTBYIONINX OJIOKOB MPUHATON CTPYKTYPhI PYHKIIMOHAIBHO-
ro YyNpaBlIeHUS TEXHUKO-IKCIUTyaTallMOHHBIMU MpoleccaMu Bojopacipesene-
HUS ¥ BOJIOTIOIH30BAHMSI HA OPOCUTENBHBIX CHCTEMax [4].

[IpoBeneHHbIe MCCIETOBAHMS ATl BO3MOXKHOCTh apryMEHTHPOBATh CO-
BEPILIEHCTBOBAHUE CYIIECTBYIOIIETO M BIIOCIEACTBUU C(HOPMYIUPOBATH HOBBIN
METOJIOJIOTUYECKUH TOAXO0/I BMECTE C COOTBETCTBYIOLUIMMHU METOAUKAMH aHAJIH-
3a 3()(EeKTUBHOCTH IUIAHUPOBAHUS U OLEHKH pPEaU3allud BHEJPEHUS TEXHOJO-
THYECKHUX TPOIIECCOB HCIIOJIB30BAHUSA BOJBI HAa BCEX YPOBHSAX OPOCHTEIHHBIX
cucteM. PaccmaTprBaeMble cucTeMa TEXHOJOTHYECKHUX TOoKa3aTeleld u MeTO U~
KU UX OMpeJeNieHns 00ecneYnBarOT HAyYHO OOOCHOBAaHHYIO OIICHKY TEXHHYE-
CKOTO YPOBHS CHCTEM OpoIieHus, 3)(HEKTUBHOCTH MCIIOIB30BAHUS YHEPreTHYC-
CKHX U BOAHBIX PECYPCOB JJI OpoleHus B uenoMm [5]. [lokazarenu pazaensiich
Ha JIBE€ KAaTETOpUH: UTOTOBBIE U omepartuBHbIE. ONEpaTUBHBIE MAIOT BO3MOXK-
HOCTb MIPOBOAMUTH CHUCTEMATHUYECKYIO OLIEHKY peaju3alliyl Mpolecca IUIaHupo-
BaHUsl BOJIOTIONB30BAaHUS B PA3HON XPOHOJOTHYECKOW MOCIEI0BATEIHHOCTH:
0 yacam, CyTKam, MeHTaaaM, JeKajaM, aHallu3 TUIAaHOBBIX U (PaKTUYECKUX JTaH-
HBIX U OMEPATHBHO BHOCUTH HEOOXOIMMBIE KOPPEKTUBHI B MPOIIECC MIIAHUPOBA-
Husl. ITOroBBIC MOKA3aTeNn XapaKTePU3YIOT TEXHOJIOTHIYECKHE TMPOIECCH BOJIO-
pacmpesieNieHus] ¥ BOJOTOJIb30BaHMSI B pa3pe3e JAeKabl, MecsIla, BereTalnoHHO-
ro mepuojia 1 3a rojl B 1eJIoM npu o01ieM ydeTe d3PPEeKTUBHOCTU CEIhCKOXO-
3MCTBEHHOTO TPOM3BOACTBA. OHU COCTOSIT M3 BCEX OMEPATHUBHBIX, a TAKKE
M3 IIECTU UTOTOBBIX MMOKa3aTelNe, T. €. UCIoyb3yeTcs 18 mokaszareneil.

[Tocnenyrouue uccienoBaHus MO3BOIMINA ONPEIEIUTh CUCTEMY MOKa3a-
TeNei, oHa Obla MPUBEIEHA B COOTBETCTBYIOIIEM MOPSIKE, KAKI0€ 3HAUYCHUE
0003HaYeHO OYKBOM B 3aBUCHUMOCTH OT MHJEKCHOTO 0003HAYCHHUS C 1IEeJIbI0 KOH-

KpETHOTO OIPCACIICHUA KaXKAOro pacCMaTpuBaCMOro IapamMmeTpa, OInpCaciisaro-
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LIETO CTPYKTYPHOE COCTOSIHUE 3JIEMEHTA OPOCUTEIBHON CUCTEMBI, UX KOHEYHOE
YHUCJIO COKpaIleHo a0 16.

JlanpHeHIni HayIHBIN MOMCK 00OCHOBAJ HamNpaBjeHHUE Pa3pabOTKU CH-
CTEMBI peau3alry Mpolecca BOJONOIb30BaHUA U MHTEIPAIBHBIX ITOKA3aTEIeH
3¢ (HEeKTUBHOCTH TUIAHUPOBAHUS O0BEKTa MEIHOpAlMU, Oblja YCOBEPUICHCTBO-
BAaHA CJIOKMBILASICSA NPAKTHKA OLEHKU €r0 TEXHUYECKOrO YPOBHs KaK MPHU IPO-
EKTUPOBAHUU, TaK U dKCIUTyaTamuu [6].

IIpennaraercs 3aMEHUTD YETHIPE pa3psiia COOTBETCTBYIOIIMMU IIATHIO Ka-
TErOpUsIMH: BbICIIAsA (PKOJIOTMYECKU COATAHCHPOBAHHBIE OPOCUTEIIBHBIE CHUCTE-
MbI); MEpBasi — XOPOLINKA TEXHUYECKUH YpPOBEHb, KOTOPBIA MPUHST 3a HOpMa-
TUBHBIN; BTOpas — YJIOBJIETBOPUTEIbHBI YPOBEHB; TPEThsI — HEYIOBIETBOPH-
TEJIbHBIN; YETBEPTAsi — COBEPILIEHHO HEeAOMyCcTUMBIN (pucyHoK 1). Kpome atoro,
NPEIOKEHbl KJIAacCU(UKAIMUM HHTETrPaNbHBIX IOKa3aTelael pabdoThl CHCTEM
OpOLIEHNsA, KOTOPBIE BKIKOYAIOT YETHIPE OCHOBHBIX U JIEBATH JOMOIHUTEIbHBIX.
[IpyBeneHbl KOMMYECTBEHHBIE 3HAYEHUS PACCMATPUBAEMBIX IOKA3aTENEN U I10-
POT U3MEHEHMS UX TEXHUYECKOIO YPOBHS IO KaKI0WU KaTeropuu [7].

WNHuTerpanbHble MOKa3aTeau NpeICTaBIEHbl: O0IMM KO3 (ULIUEHTOM TO-
JIE3HOTO UCIIOJIB30BaHUs BOJBI HA OPOCUTEIIBHONM CUCTEME WIIM Ha €€ OTAEIbHOM
arieMeHTe (BOAOMOJb30BaTENE); CyMMapHbIM KO3 (MUIITMEHTOM TOJIE3HOTO JCH-
CTBUSI BHYTPHUXO3SIMCTBEHHOW M MEXKXO3SMCTBEHHOM OPOCUTENBHOM CETH; KO-
sbdunrieHTaMi YCTOMYMBOCTH U PUTMUYHOCTU TMPOLIECCOB BOJOMNOJIb30BAHUS.
JlonoaHUTENbHBIE UHTETPAJIbHBIE MOKA3aTeNId MPEACTaBICHbl: KO3 dULIMEeHTa-
MU BHYTPHUXO3SIMCTBEHHOW M MEXXO3MCTBEHHONM OPOCHUTENBHOW CETH, UCIONb-
30BaHUsl OPOCHUTENBHONW BOJIBI HA OPOIIAEMOM II0JIE, a TaAKKE MPOLYKTUBHOIO U
MIPOTHO3UPYEMOI'0 BOJOPACIIPEACIICHNUS U BOJIONOJB30BaHMs, BOJI00OECIIEUEH-
HOCTH OpPOIIAaeMOW TEPPUTOPHH, KauyeCTBa TUIAHUPOBAHUS, KAYECTBEHHOIO IIja-
HUpOBaHUS U 3((PEKTUBHON peanu3aluu Mpolecca BOAONOIb30BAHUS U BOJIO-

pacrpeiecHusI.
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Pucynok 1 — Knaccupukanusi opocuTe/IbHbIX CHCTEM
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JIJist aBTOMaTU3alMK ONPEIeTICHUS] PACCMAaTPUBAEMBIX XapaKTEPUCTUK Ka-
YECTBEHHOTO MJIAaHUPOBaHUS U 3PPEKTUBHON peann3alvy IIaHOB BOJOMOIbB30-
BaHUS (TAaK)K€ MHTETPAIBHBIX) U BOJIOPACIPEACICHUS COOTBETCTBYIOLIEH OPOCH-
TEJIbHOM CHCTEMBI, a TAKXKE €€ OTACJIbHBIX 3JIEMEHTOB ObLIM pa3paOOTaHbl CIie-
UAAJIM3UPOBAHHBIE TPOTPAMMbl U AJITOPUTMBI JIJIsi TIOPSKOBOTO OIpPEICTICHUS
KOJIMYECTBEHHBIX BEJIMUUH pacCcMaTpUBAEMbIX MapamMeTpoB (pucyHok 2). Ompe-
JIeJIeH JIMara3oH MOTEHIMATBHBIX TTOTEPh BOABI B OPOCUTEIBHBIX CUCTEMAX.

Ha pucynke 2 W,, W, — nuianoBble ¥ (akTUIECKHE BEIHYHUHBI [0 BCEM

MOKa3aTesisiM BOJIOTIONIb30BaHUsSl 32 OMNpEEICHHBIM HUHTEpPBal BpeMeHU (n);
n — CyTKW, NEHTaja, JeKanaa, mecdil, roa; P — sd@ekTuBHbIE OCaIKU, MM;
E, — ucnapsemocTs, MM; E — cymMmapHOe MCllapeHue, MM; F' — momans, ra;
[ — cpenHecyTo4Has Temmeparypa Bo3ayxa, °C; r — cpeaHecyTOYHasi OTHOCH-
TEJIbHAs BIAXXHOCTh BO3/1yXa, %.

JI1s1 KOMITJIEKCHOM OLEHKU TEXHHYECKOTO YPOBHSI OPOCHUTENBHOUN CHCTE-
MBI MpejIaraeTcss HoBasi KiacCU(UKAaIMs KIIOYeBbIX HOPMATUBHBIX XapaKTepH-
CTUK, COOTBETCTBYIOIINX TPEOOBAHUSM, MPEABSIBISIEMbIM K YPOBHIO SKOJIOTHYE-
CKU cOaaHCUPOBAHHOM OpOCUTENbHOU cucTeMbl (Tabmuna 1). Knaccuduxarus
BKJIIOUaeT 13 KIIIOYEBBIX MOKA3aTENIeH, paciupss CyllecTByromue [8] mo co-
JICPKAHUIO U KOJIM4ecTBy. JlJIsI paccMaTpuUBAaeMbIX MOKA3aTEJe MPUHSTHI WH-
TEpBAJIbI YHCIECHHBIX 3HAYEHUH, KOTOPbIE XapaKTePU3YIOT COCTOSIHHUE OOBEKTa,
JIAI0T €My OIIEHKY 0 YPOBHIO TEXHUYECKOTO COCTOSIHUSI U TEM CaMbIM OOOCHO-
BBIBAIOT HEOOXOJIMMOCTh Pa3pabOTKH KOMILIEKCA COOTBETCTBYIOIINX MEPOIIPHs-
TUH, 00ECTICUNBAIOIINX BHICOKUN TEXHUYECKUIN YPOBEHb OPOCUTEIILHBIX CUCTEM.

OcCHOBHOI1 TOKa3aTenb OMpenessyics Mo MOAU(DHUIIMPOBAHHON aBTOpamMu
3apucumocT A. H. KocTskoBa (00muii Kod(hPUIHEHT 1MO0Ie3HOTO UCTIONb30Ba-

HUSI OPOCUTEIBHOMN BOBI):

no.c. = nM.X.C. ) T]B.X.c. ) T]l_IP ) TIBK. = T]C.K. ) Tll_lP ) nB.K.’ (1)

TI€ Myies Moxes Nexs Nips Nk, — KOIPOHUIMEHTHI MOJIE3HOTO AEHUCTBUS COOT-

BETCTBEHHO MEXKXO3UCTBEHHON U BHYTPUXO3AMCTBEHHON OPOCUTEIIBHOU CETH U
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CUCTCMBbI KaHaJIOB, IPOAYKTHBHOCTH HCIIOJIB30BaAHUA OpOCHTCJ’IBHOﬁ BObI

Ha 110J1e; 00€CTICYCHHOCTH BOJOM CEIbCKOXO03IMCTBEHHBIX KYIbTYP.
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Ta6auna 1 — Knaccndukanusi 0CHOBHBIX HOPMATHBHBIX NOKAa3aTesiel I OLleHKN TEXHUYeCKOr0 YPOBHA

IKOJOTHYIECCKHU Cﬁa.ﬂaHCI/lpOBaHHle OPOCHTECJIBbHBIX CUCTEM

KaTeFOPI/ISI TCXHUYCCKOI'O YPOBHSA

Hoxasarex Briciias [TepBas Bropas Tpetrbs UYeTBepras
1 Bomo3zabop u3 nCTOYHMKA IUIOTUHHBIA | IUIOTUHHBINA | OECIUIOTUHHBINA | OSCIUIOTHHHBIN | OECIUIOTUHHBIN
2 KoaummeHTt 3eMenpbHOro UCroib30BaHus Ky 0,99-0,97 0,97-0,96 0,96-0,94 0,94-0,93 menee 0,93
3 Iimomiaae 3aCOJICHHBIX 3eMellb, % HET HET HET 2,0-3,0 6oiee 3,0
4 3emii ¢ KpUTUYECKOMN TIIYOMHOM 3ajieraHusi TPYHTOBBIX BOJ, % HET HET HET Mmenee 5,0 6onee 5,0
5 Q61u1zm KO2() PUITUEHT MOJIE3HOTO UCTIOIB30BAHMS OPOCUTEIb- 1.00-0.98 0.98-0.96 0.96-0.90 0.90-0.83 vetiee 0,83
HOW BOJIBI 10
6 KoaddunmeHTsl
6.1 nonefHoro IeNCTBUA Me)KXUOSHI/ICTBeHHOI/I U BHYTPHUXO034H- 0.99-0.98 0.97-0.96 0.95-0.92 0.92-0.88 Mettee 0,88
CTBEHHOW OPOCHUTEJIBLHBIX CETEH 1M
6.2 pUTMUYHOCTH IIPOILIECCOB BOJIOMNOJIb30BaHUA KR 0,98-0,96 0,96-0,90 0,90-0,75 0,75-0,30 menee 0,3
6.3 yCTOMYMBOCTHU BOJOIOIB30BAHUS Ky 5. 1,00-0,98 0,98-0,95 0,95-0,85 0,85-0,75 menee 0,75
6.4 rOTOBHOCTU TEXHUYECKUX CPEACTB K5 0,99-0,98 0,98-0,97 0,97-0,96 0,96-0,93 menee 0,93
6.5 BeposITHOCTH 0€30MacHON pabOThl TEXHUUECKUX CPEJCTB P 0,99-0,98 0,98-0,97 0,97-0,96 0,96-0,93 menee 0,93
7 UppuralimoHHbIN NTOKa3aTeab KayecTBa opocutenbHoi Boasl Uy | 0,00-0,70 0,00-0,70 0,70-0,90 0,90-1,10 1,10-1,20
8 3arparsl sHeprun Ha nogbeM 1000 m° Boswl, kBT u
8.1 mpu noxaeBaHuu (; 400-500 500-600 600-800 800-1200 6omee 1200
8.2 mpu NOBEPXHOCTHOM M BHYTPUIIOYBEHHOM OPOIICHHH (; 50-100 100-200 200-300 300-500 6omee 500
9 Bon006e£:nequH000TL CUCTEMBI 110 PACUETHOMY TOJTY, 32 BETe- 1.00-0.98 | 0.98-0.95 0.95-0.90 0.90-0.80 verree 0,80
TallMOHHBIN niepuon, %o
10 O6BbeM HAaHOCOB, M>/Ta HET HET 1,00-3,00 3,00-5,00 ooxee 5,00
11 Mexxo3sicTBEHHAs! KOJIJIEKTOPHO-IpeHa)KHasi U cOpocHast Gomee 35,0 | 35,0-25.0 25.0-20.0 20.0-10,0 veree 10
CETh, M/Ta
12 Mexx0351iCTBEHHbIE KaHAJIbl U THIPOTEXHUUYECKHE COOPYXKe- 100,0 100,0 100,0-0,95 0.95-90.,0 vertee 0,90
HUA (TEXHUYECKasi OCHAIIEHHOCTH), %
13 BHyTpuX0351CTBEHHAs CETh
13.1 xaHanbBl MH)KEHEPHOTO TUMA, % 100,0 100,0 100,0-0,95 0,95-90,0 menee 0,90
13.2 mHxeHepHast TEXHUKA MOJuBa, % 100,0 100,0 100,0-0,95 0,95-90,0 menee 0,90

[zS1-6€1] 16107 ‘(££)1 aN ‘unredourraw wargodil YJUH 0I0MOUN000 IreHdAXX UI9HRAREH]
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ITo 3aBucumMoctu (1) ciexyer onpenenars oo1me K03hOUITUEHTHI MOJIe3-
HOTO HCIIOJIb30BAHMSI OPOCUTEIBHON BOMBI JIJISI OTICIBHOTO XO3SMCTBA, BOMO-
noJsib30BateNsl Wik ¢depMepckoro ydactka. KodpduimeHTsl moye3Horo mei-
CTBHUSI OPOCUTENBHBIX KaHAJIOB OMPEICNAIOTCS B COOTBETCTBUHU CO CTaHIAAPTHOM
CXEMOM PACTIOJIOKEHUS CETH.

J1J1 3aKpBITBIX OPOCUTENBHBIX cUcTeM (Gopmyna (1) mpuHUMAET BUI:

T]o.c. = n?,.o.c. ) T]I'IP ) T]B.K.’

TI€e 1, ,. — KOOQOHUINEHT IOJIE3HOTO AEHCTBHS 3aKPBITON OPOCUTENIBHON CETH.

AHanu3 NoJeBbIX UCCIEI0BAaHUM, MPOBEJACHHBIX Ha OPOCUTENIbHBIX CHUCTE-
max CeepHoro KaBkaza, MOCBSIIIEHHBIX HM3YYEHHIO BOJAOPACIPEICIICHUs, Aal
BO3MOKHOCTh YCTAaHOBUTh (DAKTMUYECKUE 3HAUEHUSI pacCMaTpUBAEMbIX KO3(PPu-
LIMEHTOB, a TAK)KE 3aKOHOMEPHOCTH PaCIIpENEICHUS IOTEPh HAa CUCTEMaX [9].

AHanu3 npoBEJCHHBIX MCCIEJOBAHUNA BMECTE C TEOPETUUECKUM OOOCHO-
BaHHEM W OOUIMPHBIM OMBITOM 3KCIUTyaTalldd OPOCHUTENIbHBIX CHCTEM Ha BCEX
X UEPApXUYECKUX YPOBHSX JAa€T BO3MOXHOCTb OOO3HAYUTH KIHOYEBBIE TEH-
JNEHUUU Pa3BUTHA MEJIUOPATUBHOW OTpaciad B OOJACTH SKOHOMHUHU BOIHBIX,
HPHEPreTUUECKUX U JAPYTruX BUAOB pecypcoB. Tak, ciemayer yneiauTrb ocoboe
BHUMaHHUE pecypcocOeperarmmM TEXHOJIOTUSIM HE TOJBKO IPU SKCILTyaTaluy,
HO W IpU NPOEKTUPOBAHUM OPOCUTENBHBIX CHCTEM, OPIaHM30BaTh CHHUKECHHE
cOpoca OpOCUTEIBHOM BOJBI, OOECIEUUTH ONTHUMAJIBLHOE BOAOIOIb30BAHUE
B COOTBETCTBUU C TPEOOBAHUSIMU CEIBCKOXO3SMCTBEHHBIX pacTeHUi aist Qop-
MHUPOBaHUSl YCTOMYHMBBIX U BBICOKHX ypoxkaeB [10, 11]. Heobxoaumo HamaauTh
paboTy BCeX YpOBHEW OPOCHUTENBHBIX CHCTEM Ha MaKCHMMallbHOE MPUOIMKEHUE
K BBICILIEMY, IKOJIOTUYECKH cOaJaHCUPOBAaHHOMY YpPOBHIO, KOTJ]a BCE COCTaBJIs-
folMe Ko3(pPUIUEHThl MOJE3HOTO MCIONb30BAHUSA OPOCHUTENIBHOM BOBI CTpe-
msatcesa k 100 %, 9To onpenenser paccMaTpUBaEMbIil OOBEKT KaK TEXHUYECKHU CO-
BEpIICHHBIN, 00ecreynBasi JOMyCKaeMOe aHTPOIOIeHHOE BO3JICWCTBHE Ha JIIO-
Oble KOMITOHEHTHI OKPY’KAFOIIECH MPUPOTHON CPEIIbI.

BbiBoa. Hayunoe oOocHOBaHuMe M pa3pabOTKa CHCTEMBI TEXHUKO-

AKOHOMHUYECKHUX IOKa3aTeleu U MCTOJIUK HX OIPCACIICHUA, YCTAaHABJINBAIOIINX
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COOTBETCTBYIOINI TEXHUYECKHI YPOBEHb CHUCTEM OPOIICHUS KaK B OTIEIbHBIX
XO34UCTBaX, TaK M JJIsl CHCTEM B IEJIOM, U B T. 4. SKOJIOTUYECKH COAIIaHCHPO-
BaHHBIX, TIOJHOCTHIO COOTBETCTBYIOT paHee pa3padOTaHHON TMIOTe3e HayYHbIX
uccnenoBanuil. IlpoBeaeHHbIe HCClIEAOBaHUS TO3BONMIM pa3paboTaTh KOM-
TUIEKC TEXHUYECKHX M SKOJIOTHUYECKHUX MOKa3aTelleld U COOTBETCTBYIOIIHME Kilac-
cUpUKAIMU JIJIS1 OLEHKA TEXHHYECKOTO YPOBHS CHCTEM OpPOIIEHUS, KOTOpHIC
JOJKHBI COOTBETCTBOBATh, KaK MPABHJIO, BBICIICH U MEPBOI KaTErOpHU TEXHU-
4eCKOro ypoBHs. TakuM oOpa3oM, HE CTOUT AOMYCKATh MOTEPH BOJHBIX M DHEP-
TeTUYECKUX PEeCypCcOB KaK Ha OPOCUTENBHBIX KaHajlaX JI0OO0ro mopsijika, Tak u
Ha OpOIIAEMOI TeppUTOPHUH, IpeBbILaomue 4 % OT BEJIMYMHBI 00111ero 3a00pa
Ha OpOILEHHE, YTO 00ECIEeYUT HKOJOTMUECKOe paBHOBECHE B arpojaHjmadrax.
Pa3paboTaHHble KOMIIBIOTEpHBIE MPOTrpamMMbl BKJIKOYEHBI B COOTBETCTBYIOLIUE
HOPMATUBHBIE TOKYMEHTHI U MPUMEHSIOTCS s (POPMHUPOBAHUS U PeaTu3aluu
BHYTPUXO3SIIICTBEHHBIX IJIAHOB BOJIONOJb30BAaHUS U CUCTEMHBIX IUIAHOB BOJO-

pacripesieieHust Ha OpOCHUTENBHBIX cucTeMax CeBepHoro KaBkasa.
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JKIACHUSI BBICIIETO 00pazoBaHus «/{oHCKOM rocy1apcTBEHHBIN arpapHbIil YHUBEPCUTET»
Anpec opranuzanuu: yi. [lymxkunckas, 111, r. HoBouepkacck, PocroBckast obnacts, Poccuii-
ckas Denepanust, 346428

E-mail: vumolot2 @mail.ru

Gerasimenko Maria Vladimirovna

Position: Postgraduate

Affiliation: Novocherkassk Engineering and Land Reclamation Institute — a branch of the
Don State Agrarian University

Affiliation address: str. Pushkinskaya, 111, Novocherkassk, Rostov region, Russian Federa-
tion, 346428

E-mail: vumolot2 @mail.ru

Ouabrapenxko Biaagumup Uropesnu

VYueHas cTeneHb: KaHAUAAT TEXHUYECKUX HAyK

JIOJDKHOCTB: CTapIInii Hay4HbINA COTPYAHUK

Mecto paboTsl: (heaepaibHOE roCyIapCTBEHHOE OI0KETHOE HaydyHOe yupexaeHue «Poccuii-
CKHI HAyYHO-UCCIIEOBATEIBCKUN HHCTUTYT MPOOJIEM METHOPALTHI

Anpec opranuzanun: baknanosckuit np-1, 190, r. HoBouepkacck, PocroBckas obnacts, Poc-
cuiickas @enepanusi, 346421

E-mail: olgarenko_vi@mail.ru

Olgarenko Vladimir Igorevich

Degree: Candidate of Technical Sciences

Position: Senior Researcher

Affiliation: Russian Scientific Research Institute of Land Improvement Problems

Affiliation address: Baklanovsky ave., 190, Novocherkassk, Rostov region, Russian Federa-
tion, 346421

E-mail: olgarenko_vi@mail.ru
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