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Annomayusn. lenab: 060CHOBATH IEpeUeHb HEOOXOAMMBIX IMOKa3aTeseii KauecTBa BO-
JIbl JUIS OPOCHUTENBHBIX CUCTEM, pa3paboTaTh (GpopMy A cOOpa JaHHBIX O MOKa3aTessaX Kaue-
CTBa BOJIbI U MCIIOJIB30BAHMS HX NIPU Pa3padOTKe WHTEPAKTUBHBIX KapT HA OCHOBE reorpadu-
yecknx uH(popManmonHbix TexHosnoruit (I'MC). Matepuanbl U MeTOABI: U POBEICHUS
UCCIIEIOBaHUM ObUIN HMCII0JIb30BaHbl HOPMAaTUBHBIE IOKYMEHTBI, JaHHbIE OTYETOB (eiepab-
HOT'O TOCYJAapCTBEHHOTO OI0/KETHOTrO HayuyHoro yupexaenus «Poccuiickuit HUU npobnem
MEJNIUOPALUN», OTKPBITbIE UCTOUYHUKHU B ceTU VHTEepHET, HayuyHO-TEeXHUYECKas JUTepaTypa.
Metonamu uccnenoBaHuit 66U c60p, 00pabOTKA, aHATIM3 U CUHTE3 AaHHBIX. Pe3yjbTaThbl:
aHaJIM3 OTKPBITHIX MH(OPMAIIMOHHBIX UCTOYHHUKOB ITO3BOJIMJI 00OCHOBATh NEpeUYeHb MOKa3a-
TeJed KauyecTBa BOJbBI; JUIsl cOOpa NaHHBIX U3 (eiepalibHbIX TOCYAAPCTBEHHBIX OOKETHBIX
yapexIaeHuM (yInpaBiIeHUN MEIHOpaIuU 3eMeNb U CEIhCKOX035HCTBEHHOTO BOJOCHA0KEHNUS )
Obuta pa3paboraHa ¢opMa M PEeKOMEHJALMU MO €€ 3alOoJIHEHUIO ¢ yKa3aHHEeM JOKYMEHTOB,
MCIIOJIb3YEMBIX JJIs €€ 3all0JIHEHUsI; PACCUMTAH MpeArnoaaraeMplii 00beM (UHAHCOBBIX 3aTpaT
JUISL TIPOBEACHMSI aHAJIM30B BOJBI COTJIACHO PEKOMEHAYEMOMY IEPEUHI0 MoKa3aTenel, KOTo-
pBIi U1 669 OpOCUTENBHBIX CUCTEM, HAXOAAIMHUXCS B (peepanbHOi COOCTBEHHOCTH, COCTaB-
astier 55125600 pyO.; npeasokeHo UCHOIb30BaTh COOMpAeMble JaHHbIE Ui pa3paOOTKU MH-
tepakTUBHBIX KapT ['MIC. BbiBoa. Pa3paboTanHble MHTEpAaKTHBHBIE KapThl, OTOOpasKarolne
pa3InyHble TOKAa3aTeld KauyecTBa BOJbl OPOCHTEIBbHBIX CHUCTEM, MOTYT ObITh 3((eKTuBHO
IPUMEHEHBI B IIpOIlecce YNPaBJiICHHUs, B T. Y. OHU CHOCOOHBI YIYUIIUTh PEe3yIbTaTUBHOCTh U
ONEpaTUBHOCTH MPHUHATHS 0OOCHOBaHHBIX pelIeHUi. B xone manpHeiIero nepcneKTUBHOIo
passutust ' UC moxeT ObITh IPEeTyCMOTPEHA UHTETPALlis UHTEPAKTUBHBIX KapT MEIHOPaTHUB-
HBIX CHCTEM C APYTMMHU aBTOMaTU3MPOBaHHBIMU cucTeMaMu, HanpuMmep SCADA.

Knrouegvie cnosa: opocutenbHas TUAPOMENINOPAaTUBHAS CHCTEMA, OPOCUTEIbHAS BO-
J1a, Ka4yecTBO BOJibl, opMa cOopa TaHHBIX, reorpaduyeckne HHPOPMAIIMOHHbBIE TEXHOJIOTHH,
reorpaguueckue nHpopMmalronusie cuctemsl, [ UC
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Abstract. Purpose: to substantiate the list of necessary water quality indicators for ir-
rigation systems, to develop a form for data collection on water quality indicators and their
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use in the development of interactive maps based on geographic information technologies
(GIS). Materials and Methods: regulatory documents, data from reports of the Federal State
Budgetary Scientific Institution “Russian Scientific Research Institute of Land Improvement
Problems”, open sources on the Internet, scientific and technical literature were used for
the research. The research methods were data collection, processing, analysis and synthesis.
Results: analysis of open information sources made it possible to substantiate the list of water
quality indicators; for data collection from federal state budgetary institutions (land reclama-
tion and agricultural water supply departments), a form and recommendations for filling it out
were developed, indicating the documents used to fill it out; the estimated volume of financial
costs for conducting water analyzes was calculated according to the recommended list of indi-
cators, which is 55125600 rubles for 669 federal-owned irrigation systems; it is proposed
to use the collected data for the development of interactive GIS maps. Conclusions. The de-
veloped interactive maps displaying various indicators of water quality in irrigation systems
can be effectively applied in the management process, as well as they can improve the effi-
ciency and performance of justified decision-making. In the course of further prospective de-
velopment of GIS, the integration of interactive maps of reclamation systems with other au-
tomated systems, such as SCADA, may be envisaged.

Keywords: irrigation hydro-reclamation system, irrigation water, water quality, data
collection form, geographic information technologies, geographic information systems, GIS

BBenenne. Borpockl kauecTBa BOJIbI UMEIOT OOJbIIOE 3HAUYECHUE TS (-
(heKTUBHOM pabOThl MEIIMOPATUBHBIX CHUCTEM. Bo3meicTBHe OpoCUTENIBbHON BO-
Jbl B MOpeaeiax TUJIpOMEIMOPATUBHBIX CHUCTEM PACHPOCTPAHSAETCS Ha IOYBHI,
pacteHusi, 000pyI0BaHUE, CEIbCKOXO35UCTBEHHBIE MAIIUHbI, SJIEMEHThl KOHCT-
PYKLIHMH TUAPOTEXHUUYECKUX COOPYKEHHH, a TakKe MPUMEHSIEMbIE TEXHOJOTUH
BHECCHUS yA0OpEHU, MEIIMOPAHTOB U CPEJICTB 3aIUTHI PACTCHUIA.

IIpumepoM ydeTa mokaszaTesieil KauecTBa BOJBI CIYXXUT CYIIECTBOBAHUE
Pa3JIMUHBIX JOKYMEHTOB M PEKOMEHJAIUM, pacCMaTPUBAIOLIUX BOMPOCHI BIIUS-
HUSI KA4eCTBA BOJIbI HA PA3JIMYHBIE DJIEMEHThI TEXHOJOTHYECKUX TTPOIECCOB.

B «PexoMmeHaamusx mo 3amure OT KOPPO3UU OCTOHHBIX U KEJIe300€TOH-
HBIX CTPOUTEIbHBIX KOHCTPYKIHI BOJOMOATOTOBUTENBHON YCTaHOBKH» [1]
IIPUBEJICHA KJIaCCHU(UKAIIUS YEThIPEX OCHOBHBIX BHJIOB KOPPO3WU OCTOHA: BHI-
nieIaurMBaHue, pacTBOPEHHE, HOBOOOPA30BaHUs M JIEKTPOKOppo3us. B kadecT-
BE€ arpeCCUBHBIX (PAKTOPOB pacCMaTPUBAIOTCS:

- pacTBOpSIONIAsl CIIOCOOHOCTH BOJABI (PacTBOPEHUE THIPATA OKUCH Kallb-
1US U TUJIPOJIU3 TUAPOCUITMKATOB U APYTUX MUHEPATIOB [IEMEHTHOTO KaMHs);

- COJIepaHue HOHOB BOAOpoOAa (pacTBOPEHUE MUHEPAJIOB IIEMEHTHOIO

KaMHs, YCHUJIICHHOC HeﬁCTBHCM KI/ICJ'IOT);
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- cofiepKaHue coJiel (pacTBOpEeHHWE MHHEpAJIOB LIEMEHTHOTO KaMHs, CO-
MPOBOXKIAIOIIEECS] OOMEHHBIMU PEAKLUSIMU C COJIIMHU, B MEPBYIO O4Yepeab C CO-
JIIMU MarHusi);

- comepkanne cynbhatoB (oOpa3oBaHHe TUAPOCYJIb(oaTIOMIUHATA Kallb-
1M CO 3HAYUTEJbHBIM YBEIMUYCHHEM 00BhEMa);

- cofiepKaHue Cylb(paToB MPU OJHOBPEMEHHOM COICPNKAHUH XIJIOPUIOB
(oOpazoBaHue BOAHOIO THUIICA C TEM ke dPPerTom);

- BBICOKOE COJIEpKaHUE COJIEW NPU HAJIMYMU HCIAPSIOMIEN MMOBEPXHOCTH
(HakoruieHHE B mopax OeToHa coJied, CIOCOOHBIX NEPEXOAMTh B JIPyrue Kpu-
CTaJUTOTUJIpaTHbIe (POPMBI C U3MEHEHUEM 00BEMA);

- CoIepKaHME IIEN0YH (pa3pylIeHHe KOHTAKTOB 3alOIHHUTENS C [EMEHT-
HBIM KaMHEM);

- POXOKJCHUE MOCTOSIHHOTO 3JIEKTPUUECKOTO TOKa (IJIEKTPOIIU3 KOMIIO-
HEHTOB IIEMEHTHOTO KaMHsI C pa3pyIlIeHHeM KOHTakToB) [1].

Cormacao CIT 28.13330.2017" u PJI 153-34.2-21.544-2002° mepeucHs
MOJIJICKAITNX BBISBJICHUIO XMMUYECKHX TOKa3aTeNel, OMpeAemsIonuX arpec-
CUBHOCTB JKUJKHUX CpeJl 10 OTHOIIECHUIO K OETOHY U apMaType, MPaKTHIYECKU HE
3aBHCHUT OT COCTaBa I[EMEHTa, MapKH OETOHA MO BOJIOHETPOHHUIIAEMOCTH, KO3 (-
¢bureHToB (GUIBTPAIIMK TPYHTOB OCHOBAaHUSI COOPYKEHHS, pabOThI €ro B Ha-
MOPHOM WK OE3HAMOPHOM PEXHUME M BKIIIOYACT CICAYIOIINE MOKa3aTelu: BO-
JIOpoJHbIN ToKa3arens (pH), comepkaHne arpecCUBHOM YTIIEKUCIIOTHI; COJEpP-

. 2
’KaHME MAarHe3UalbHBIX COJIEH B IepecdeTe Ha MOH Mg~ '; comepKaHMe aMMO-

! Sammra crponTensHBIX KoHCTpYKImiA oT kKopposum: CIT 28.13330.2017: yrB. M-BoM
CTp-Ba M XXWINLI.-KOMMYH. X03-Ba Poc. ®eneparunu 27.02.17: BBen. B aeiicteue ¢ 28.08.17. M.,
2017. 115 c. URL: https:files.stroyinf.ru/Data2/1/4293745/4293745483.pdf (mara oOparieHus:
15.04.2021).

* MeToauuecKye yKa3aHus 110 XHMIYECKOMY KOHTPOJTKO KOPPO3HOHHBIX TPOLECCOB TIPH
¢unbTpanuu BoABI Uepe3 OCTOHHBIE U HKeJIe300€TOHHBIE THIPOTEXHUYECKUE COOPYKEHUS :
PJ1 153-34.2-21.544-2002: ytB. [lemapTraMeHTOM Hay4.-T€XH. MOJUTHKHU U pa3Butusi PAO «EDC
Poccum» 23.07.02: BBen. B neiictBue ¢ 01.01.04. CII6., 2003. URL: https:files.stroyinf.ru/
Datal/43/43757/ (natra oopamenus: 15.04.2021).
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HHMIHBIX COJIEN B mepecdere Ha non NH,'; comepikanue eakux menodei B mepe-
cuyere Ha noubl Na* u K; coneprxanue cynb(paToB B IIepecyeTe Ha Cyib(paT-uoH;
COJIEp’KaHHE XJIOPUIOB B MEPECUETE HA XJIOPHUJ-UOH; CYMMApHOE COJIEpKaHHE
Cyib(haToB, XJOPUAOB, HUTPATOB U JAPYTUX COJECH NMPU HATWYMHU HCTAPSIONIUX
ITOBEPXHOCTEM.

Ilo nrdopmarmn komnanuu Valmont® Irrigation®, comepkanne B Boje
MOBBIIICHHBIX KOHIIEHTPAIMA XJIOPUIOB U CYJb(PATOB MPUBOJUT K yMEHbIIIE-
HUIO CPOKa CITy>KObI JOKIEBaJbHBIX MAIIHWH, TPYOOIPOBOJBI KOTOPHIX OOBIYHO
C/IeJIaHbl U3 TAKMX MaTepHaJIOB, KaAK OLIMHKOBaHHAs CTallb, AIFOMUHUH, JIETHPO-
BaHHAasl CTaJlb, YCTOMYMBAs K aTMOC(EpHON KOppo3uHu (KOPTEHOBCKasi CTajb),
HEeprKaBeroas crajib. Tak, TpyObl, U3TOTOBJIEHHBIE U3 JIETMPOBAHHON CTalIU, yC-
TOMUMBOHN K aTMoc(epHON KOppo3uu (KOPTEHOBCKOM CTaln), CIIy’)KaT HEMHOTO
JOJIbIIIE, YeM TPYOBI U3 yTIepoAUCTON cTanu. TpyObl U3 HepKaBErOIIEH CTaIu
YyBCTBUTEINBHBI K COICPKAHHUIO B IIONHBHOI BOJE XJIOPHAOB Bbmie 40 Mr/am’ u
cyabdaToB Bbime 100 MI/IM’, OHM TaKKe YyBCTBUTENBHBI K IMOJHMBHOI BOJIE,
XapaKTEePU3YIOIIEICS MOBBILIEHHBIMU M MOHUKEHHBIMU 3HAYEHUSIMU BOJIOPO/I-
Horo mokasarens (pH Beime 11 u Hike 4), KOTOPbIE MOTYT HMMETh MECTO
IIpU NPOBEJCHUN (PEepTUTALlMU U BHECEHUH XUMHUYECKUX MEIHMOPAHTOB ISl MOY-
Bbl. AJIFOMUHUEBBIE TPYObl YyBCTBUTEIBHBI K COJIEPKAHUIO B BOJE XJIOPUIOB U
cysbdaToB BeIie 50 Mr/aM° | pH Bbiiie 8,2 u Huxe 5,0, K XUMUYECKUM TIpera-
paTam JJig 3aIUThl PACTEHUH, COJIEpXKAIIUM Cepy M Melb, a Takke K (Gocdop-
HOM KUCJIOTE U MEJIMOpPAHTaM, COJIepKalllUM CEPHYIO KUCIIOTY.

C. 4. beagnunoit [2] npenokeHa KiaccupuKaius OPOCUTEIBHON BOJIbI
[0 CTENEHH MHUHEPAIN3AlMU U ONACHOCTU Pa3BUTHS HETATHUBHBIX MOYBEHHBIX
MIPOLIECCOB: HATPUEBOT'O OCOJIOHIIEBAHUS, MATHUEBOI'O OCOJIOHIIEBaHUS, COA000-

pas3oBaHuA, XJIOPHUAHOTO 3aCOJICHUS. CornacHo ee Knaccn(bm(aunn B 3aBHCHUMO-

3 Valley® Corrosion Solutions [Electronic resource]. URL: http:az276019.vo.msecnd.net/
valmontstaging/irrigation-documents-br/valleyirrigation_corro-sionsolutionsoct2014_web.pdf
(date of access: 14.04.2021).
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CTH OT aHMOHHO-KaTHOHHOTO COCTaBa, CYMMAapHOI'O COJIEP’KaHUs COJIEUM B OpO-
CUTEIIBHOM BOJIE Y I'PAHYJIOMETPUYECKOTO COCTaBa MTOYBBI, KOTOPYIO IOJUBAIOT
OLICHMBAEMOM BOJIOM, OPOCUTENBHYIO BOJY MOXHO OTHECTH K OJTHOMY W3 YEThI-
pex KJaccoB, MPHU 3TOM IMEPBBINA KJacc — 3T0 Haubosee OmaronpusTHas AJis MO-
JMBa BOJAA, a BOJAA YETBEPTOrO Kiacca OKA3bIBAET HETAaTUBHOE BIUSHUE KaK
Ha [I0YBY, TaK M HA YPOXKAWHOCTb BO3JEJBIBAEMBIX KYJBTYp, €€ INPUMEHECHHE
TpeOyeT CreUaNbHOIO yIyUIIeHHUs BOJbI U TIOYBBI.

UccnenoBanust kauecTBa BOABI JJIsI KanelbHOTO opoiueHus [3, 4] cuue-
TEJIbCTBYIOT, YTO IOKAa3aTelld, NMPUBEICHHbIE B Tabmuie 1, MOTryT yKa3bIBaTh
Ha BO3MOKHOCTh BO3HUKHOBEHUSI M CTENEHb CIOXHOCTU NMPOOJIEM, CBSI3aHHBIX
C 3aCOPEHUEM KalelbHUL, BO3AEHCTBUEM HAa YPOKAWHOCTHh KYyJIbTYp U TOKCHY-
HOCTBIO OTJIEJIbHBIX HOHOB. Hanpumep, coaepxanre B3BEIICHHBIX BEIIECTB YKa-
3bIBAE€T HA MPOOJIEMBI, CBSI3aHHbIE C (PU3UUYECKUM 3aCOPEHUEM KareJbHMII; BbI-
COKHE 3HA4YCHUS MUHEPAIN3ALMU, BOJOPOLHOIO IOKAa3aTels, COACPKAHUA XKe-
Je3a, MapraHia ¥ CepoBOJOpPOAa YKa3bIBAIOT Ha MPOOJEMbl, 00YCIOBIEHHBIE
XUMHYECKUM 3aCOPEHUEM KallCJIbHUIL.

Taoauua 1 — IMoka3zaTenu 111 OlleHKH MPUTOAHOCTH BOABI /IJIS CHCTEM
KaINeJbHOI0 OPOIeHMSsI

. CreneHp CI0XHOCTH NPOOIEMBbI
KomnoneHnr, conepxamnuiica B BOAe
HesnauunTenpHas Cpennsis Bricokas
1 2 3 4
BrmsiHre Ha 3acopeHue KanelbHUI]
dusnuecKoe 3acopeHue
B3BemeHHsle BelecTa, Mr/i ‘ <50 ’ 50-100 | > 100
XHUMHUYECKOE 3aCOPEHUE
pH <7 7-8 > 8
Keneso (Fe), mr/n <0,1 0,1-1,5 > 1,5
Mapraner (Mn), mr/n <0,1 0,1-1,5 > 1,5
Ceposogopon (H,S), mr/n <0,2 0,2-2.,0 >20
Munepanu3zaius, Mr/ <500 500-2000 > 2000
buoniornueckoe 3acopenue
KommuecTBo GakTepuit, mwt. /1 \ < 10000 | 1000050000 | > 50000
Binsinue Ha ypo>kallHOCTb KYJIBTYPbI
EC, 1Cm/cm <0,75 0,75-3,0 > 3,0
HuTtpatsl, Mr/n <5 5-30 > 30
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[Iponomxenue Tadauue! 1

1 | 2 | 3 | 4
TOKCHYHOCTH OTJICIBHBIX HOHOB
bop, mr/n <0,7 0,7-3,0 >3,0
XJopu, Mr/i <4 4-10 > 10,0
XJ0pH, MI-9KB/J1T <142 142-355 > 355
Harpuii (SAR) <3,0 3-9 >9

Taxum o6pazom, nokazaTenu, IpUBEIECHHBIE B TA0IULE 1, MOTYT SIBISITHCS
WHIUKAaTOpaMH, HA OCHOBE KOTOPBIX IPUHUMAIOTCS PEUIEHUS O LEJIECO00pa3Ho-
CTH NPOEKTHUPOBAHUS HOBBIX CHUCTEM KaIleJbHOI'O OpOILEHUS U HEOOXOAMMBIX
Mepax BOJONOJATOTOBKH ISl MPEIOTBPAILEHUs] BO3HUKHOBEHHUS! MPOOJEM, BbI-
3BaHHBIX KaYE€CTBOM OPOCUTEIBHON BOIBI.

O Heo0X0IUMOCTH KOMILIEKCHOTO MOJIX0/1a K 3TOM MpobiieMe CBUAETEb-
CTBYET CyIIIECTBOBAHHE JCHCTBYIOLIEro u B Hactosmee Bpemst TOCT 17.1.2.03-90%,
B KOTOPOM YKa3aHO, 4TO «JJIs1 00eCleYeHNs KOMIIEKCHOM OLIEHKH KauecTBa BO-
Jbl IS OPOILEHHUS CIIEAYET YYUTHIBATh ArpPOHOMHUYECKHE, TEXHUYECKHE U DKO-
JIOTUYECKUE KpUTEepUuU». Tak, arpOHOMUYECKUE KPUTEPUU «JIOJKHBI ONPEEIATh
Ka4eCTBO BOJBI I OPOILIEHHUS M0 €€ BO3ACHCTBUIO Ha: 1) ypoKallHOCTh Cellb-
CKOXO3SIUCTBEHHBIX KYJIbTYp MO BaJOBOMY COOpPY M MHTEHCHUBHOCTH PAa3BUTHA,
2) KaueCTBO CEIBCKOXO3AMCTBEHHON MPOAYKIMHU, B OCOOEHHOCTH Ha (HOpMHUPO-
BaHUE €€ IMOJIHOLEHHOCTH, JOOPOKAYECTBEHHOCTH U COXPAHHOCTH, 3) MOYBBI —
C LIEJIbI0 COXPAHEHHUS W TMOBBIIMICHUS IJIOJOPOAUS U MPEIOTBPAIICHUS MPOoIec-
COB 3aCOJICHHSI, OCOJIOHIIEBaHMsI, COA000pa30BaHusl, CIUTU3ALNN U HAPYIICHUS
OMOJOrMYECKOro pexuma. TeXHMUeCKIe KPUTEPUH JTOKHBI OMPEIEIIATh KauecT-
BO BOJIbI JJIsl OPOILIEHUS MO BO3ACUCTBUIO HA COXPAHHOCTh U 3(PPEKTUBHOCTH IKC-
IUTyaTaluy TUAPOMEIMOPATUBHBIX CUCTEM M HMX COCTAaBHBIX 4YacTed. DKOJOruye-
CKUE KPUTEPHUH JOJDKHBI ONPEACIATh KAYECTBO BOJIbI /ISl OPOLLEHUSI C YYETOM He-
00xonuMocTH obecrieueHus] Oe30MacHO CaHUTapHO-TUTHEHUUYECKONH 0OCTaHOBKU

Ha JIAaHHOM TEPPUTOPHUH U OXPAHBI OKPYKAIOIIEU CPENBI».

*TOCT 17.1.2.03-90. Oxpana mpupomst. I'mapocdepa. Kpurepunm u mokasarenn
KadecTBa BoJibl i opouieHus. Been. 1991-07-01. M.: U3a-Bo ctanmaptos, 1991. 8 c.
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Jlns ouenku kayectBa Boabsl B 'OCT 17.1.2.03-90 npennaraercs uCmoib-
30BaTh CICIYIOIINE TIOKA3aTeNH, MPEACTABICHHBIC B TAOIHUIIE 2.

Tabauna 2 — Kpurepuu v noka3aTejid Ka4ecTBa OPOCUTEIbHON BOIbI
(coraacno I'OCT 17.1.2.03-90)

[Toka3zarens kayecTBa Kpurepuii
OpPOCHTEIILHOU BOZBI ArpoHomuueckuil | TexHnueckuil | OKOI0rMyecKui
Temneparypa, °C
Bogoponusiii nokaszarens (pH)
VY aenbHas 2JIEKTPOTPOBOIHOCTD,
MKCM-CM ' nipu 25 °C
CymMa pacTBOPEHHBIX BEIIECTB,
MI/IM
CopepkaHne KaTHOHOB, mr/om>
HaTpui
KaJIUH
KaJIbIIUN
aMMOHUH
MAarHui
CopneprxkaHye aHMOHOB, mr/am°
XJIOpUJ
cynabdar
KapOoHat
TUAPOKApOOHAT
HUTpAT
HUTPUT
docpar
CopepxaHue MUKPO3JIEMEHTOB,
Mr/,uM3
MapraHer|
KEJIe30
Meb
o6op
¢rop
KOOaJIbT
LUHK
MOJIMO/ICH
[Ipumeuanue — «+» — MokazaTellb MOJUIEKUT HOPMUPOBAHUIO; «—» — IOKa3aTellb He
MO/ITIC)KUT HOPMHUPOBAHUIO.

OueHKy KayecTBa BOJABI MPOBOAAT TAKKE C MCIOJIB30BAHUEM IIMPOKOTO
CIIEKTpa PacyeTHBIX MIOKA3aTelIed, BBIYUCIAEMBIX T10 COAEP/KaHUIO HOHOB B OpO-
CUTENIbHOH BOJe, K HUM oTHOCATCS SAR (mokaszaTenp aacopOMpyeMoro HaTpus

u3 opocutenbHo Bojbl) [5], CROSS [cation ratio for soil structural stability]



Okonorus 1 BogHoe xo3sicTro. 2021. T. 3, Ne 2. C. 15-28.
Ecology and water management. 2021. Vol. 3, no. 2. P. 15-28.

(cooTHOIIIEHHE KAaTHOHOB JUIsl CTPYKTYPHOM YCTOWYMBOCTU MOUBBI) [6], Ki1acChl
opocuTeNbHOU BOJBI [2] u np. Jlyist OONBIIMHCTBA MOKa3aTesie, B T. 4. UHTe-
IpajibHBIX, CYIIECTBYIOT KJacCU(UKaAIMK, ONpEeAeIsIIoNIie IUana3oHbl 3Haye-
HUW, KOTOPBIE SIBJSIOTCS OCHOBAHUEM JIJIsl IPUHSITHUSL PELICHUM IO yIIPaBJICHHUIO,
MPOEKTUPOBAHUIO, Pa3pabOTKE MEITUOPATUBHBIX MEPOIIPUATHH U JIp.

Kpome ydera oOmENpUHATHIX W IMIUPOKO PACHpPOCTPAHEHHBIX IOKa3aTe-
Jell KayecTBa BOJbI pa3palaThIBAIOTCA LIKAJIbl U KJIACCU(UKAIUU, YUUTHIBAIO-
M€ 0COOEHHOCTH KOHKPETHOW MECTHOCTH, MPUMEPOM MOTYT CIIY>KHTh pa3pa-
ootannsie 3. b. [le0Bo#l MIKaabl IPUMEHUTENBHO K YcaoBusM KanMbikuu [7].

Martepuajbl 1 MeTOabI. J1Jis1 POBEICHUS UCCIIEAOBAHUIN OBLIM MCIOJB30-
BaHbl HOPMATUBHBIE JTOKYMEHTBI, JaHHBIE OTYETOB (PeIepaIbHOTO TOCYAApCTBEH-
HOro OrOJKETHOro Hay4yHoro yupexaeHus «Poccuiickniit HUM npobiem menumo-
paium», OTKPbITbIE UCTOYHUKHU B c€TH MHTEpHET, Hay4YHO-TEXHUYECKas JIUTEepaTy-
pa. Metosiamu ucciieioBanuil Obut coop, 00paboTKa, aHATU3 U CUHTE3 JJAHHBIX.

Oo6cy:xnenue. Ha ocHOBe MpOBENEHHOr0O JUTEpPaTypHOro 0030pa Mare-
pHAJOB MPEAJIaraeTcsi OCYUIECTBIATh COOP TAHHBIX O KauyecTBE BOJIbI, 3a0upae-
Mo OI'BY «YmpasneHne Menuopanuu 3eMeib U CEIbCKOXO035UCTBEHHOTO BO-
JOCHA0KEHHUs», HA OCHOBE JOKYMEHTOB, pa3periaroniiX HCIOIb30BaHUE BOJIBI,
B T. Y. PEIICHUIN O MPEIOCTABJICHUN BOJIHBIX O0OBEKTOB B MOJIb30BaHUE, MO (Hop-
Me, TIpeICTaBIeHHOM B Tabuiie 3.

Tadoauna 3 — @opma cOopa TaHHBIX 0 Ka4eCcTBe BO/bI

HaumenoBanue ®I'bY «Ynpasnenune | Haumenosanue Bo- | Kog BXC B cucteme BegomcT-

MEJIMOpaIM 3eMeIb U CEJIbCKOXO0- | J0XO3AHCTBEHHOM | BeHHOM (MUHMCTEpCTBA Celb-
3sTICTBEHHOT'O BOJIOCHAOXKEHUSI) cucremsl (BXC) CKOT'0 X03sICTBA) KOJAUPOBKHU
1 2 3

[Iponomkenue Tabnuibt 3

Horosop (M), muuensus (JI), pemenue (P)
Tun (1, JI, P) Howmep /1, JI, P Jlata
4 5 6
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[Iponomkenue Tabnuibl 3

Hcrounuk BoqocHAOKEHUA

Boanrbrit Kox Boguoro Paccrostaue ot Koopaunara Touku ot6opa
00BEKT 00BeEKTa YCThS1, KM [Iupora Honrora
7 8 9 10 11

[Tponomxkenue TadauIbI 3

TTokaszarenp xkauecTBa BOIBI 1

Hara ot6o- PexBU3UTHI MPOTOKOJIA TA0OPATOPHH, BBIIOJ- Bonopoansiii | Enunu-
pa mpoObI HUBLIEH ONPEAEIECHUE MTOKA3aATEIIS MOKAa3aTellb ubl pH
12 13 14 15

[Tponomxkenue TabauIbI 3

IToxa3aTens KkauecTBa BOJbI 2

Harta ot6o- PexBu3uTh npoTokoia gaboparopuu, VY nenvbHas ayex- MKCwm/cM
pa npoObl | BBHINOJIHUBIICH OMpe/esieHre oKa3aTeNis | TPonpoBOAHOCTh | mpu 25 °C
16 17 18 19

B tabmuiue 3 B kauecTBe mpumepa ykKa3aHbl TOJBKO JBa KOHTPOJIUPYEMBIX
nokazarens; corimacHo ['OCT 17.1.2.03-90 takux mokasarenei, NEpeYrCICHHbIX B
TabmIe 2, TOIDKHO OBITh 24, 9TO YBEIMYUT KOJIMYECTBO CTOJIONOB B hopme 110 107.

J171s1 3aMOJTHEeHHsI COOTBETCTBYIOIIUX CTOIOIOB (hOPMBI CIIETYET:

- B crosbue 1 yka3are HaumeHoBanue OI'BY «Ymnpasnenue menropanuu
3eMellb U CEeJTLCKOX035MCTBEHHOTO BOJOCHAOKEHUSD;

- B cTobue 2 ykazarb HaumeHoBanue BXC, nmpoxojsinee no npoeKTHON
JIOKYMEHTAIUU U 3asBJIsIEMOE MpU Nojave cBeeHuil aist nacnoptusaunu BXC;

- B ctoionie 3 ykasarh kog BXC B cucreme BegoMcTBeHHOM (MuHHCTEp-
CTBa CEJILCKOTO XO3SIIICTBA) KOJAMPOBKH, OOBIYHO YKa3bIBAEMBIN MpPU 3arojHe-
HUM CBEICHUM JJI1 BHECEHUSI B TOCYAAPCTBEHHBIA BOJHBIA PEECTP U TOCYyAapCT-
BEHHBIN MOHUTOPUHT BOJHBIX OOBEKTOB, UCIIOJIH3YEMBIX B LIEIIAX MEIUOPAIUU;

- B cTOJIONBI ¢ 4 110 6 BHECTH JIaHHBIE O IOKYMEHTE, HA OCHOBAaHUH KOTO-
pOrO OCYIIECTBIIACTCS BOJOMOJIb30BaHHEe. OOBIUHO 3TH CBEICHUSI BHOCSATCS
B popmy craructuyeckoir oruetHoctu 2-TII (Boaxo3) B paszmene 1 «3abpaHo
U3 OPUPOJHBIX UCTOUYHUKOB, MOJTYYEHO OT MOCTABIIMKOB, UCIIOJIB30BAHO, MEpe-

JIAHO ¥ TIOTEPSTHO BOJBI» B cTOjI0Max ¢ 1 mo 3;
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- B cTonOubl ¢ 7 mo 11 BHecTH NaHHBIE 00 MCTOYHUKE BOJOCHAOKEHUS.
OTu naHHBIE OOBIYHO COAEPXKATCS B JOKYMEHTax, MPEIOCTABIAIOMIUX IPABO
M0JIb30BAHUS BOAHBIM OOBEKTOM;

- B ctosibuax ¢ 13 mo 15 comepkarcs naHHbIE U3 MTPOTOKOJIOB aHAIUTHYE-
CKHUX aKKpPEIUTOBAaHHBIX JIaDOpaToOpuii Mo OJHOMY M3 IOKa3aTesel, Tak, B Ha-
IeM MpUMeEpE 3TO BOJOPOAHBINA MOKa3zaTenb. B crneayromumx 4eTbipex cTondnax
COJIEPKUTCS MH(pOpMALUs O IMOKa3aTelle «yAENlbHas 3JIEKTPOINPOBOJIHOCTHY.
bnok u3 ueTsipex cTon0LOB COOTBETCTBYET Kaxa0My U3 24 mokaszaTeneH, npei-
JaraeMbIX JJI1 MOHUTOPUHTA.

Pacuer cTOMMOCTM aHaIM30B, NPEIOCTABICHHBIM 3KOJIOrO-aHAJIUTHYE-
ckoit nmadoparopueii ®I'BHY «PocHUUIIM» 15.04.2021, nmoka3zan, 4To ajs of-
HOU MpoOBI CTOMMOCTh JIOJKHA cocTaBisATh nopsnaka 10300 py6. Ilpu ycinosun
IIPOBEJICHUSI €KEMECSIYHBIX AHAIW30B B IIEPUOJ ITOJAYN OPOCUTEIBHOU BOJIBI,
COCTaBJISIONIMN 10 8 MecsIleB, i1 OJHOM TOYKU BOJ03a00pa HEOOXOoauMO OY-
JeT MpOBOJUTH aHaimu3oB Ha cymmy: 10300 py0. x 8 mecsaueB = 82400 pyo.
[Tpu ycrnoBuu, 4TOo Kaxaoe M3 (PYHKIMOHUPYIOUIMX B HAcTOsLIEE BpeMs
79 ®I'BY «YnpaBineHue Meamopauuu 3eMelb U CEIbCKOX035MCTBEHHOTO BOJO-
CcHaOXKeHMs» OyJeT MPOBOAUTH 3TU AHAIIU3BI JJI1 OJTHON TOYKU OTOOpA MO KaXk-
JIOW OPOCHUTEIIBHOM CHCTEME, KOTOpPBIX corjlacHo «Hayunomy mokmnamy o pe-
3yJbTaTax BEJEHUS TOCYIapCTBEHHOI'O BOJHOIO peecTpa U MOHMTOPUHIA BO/I-
HBIX OOBEKTOB, HCIONB3YEMbIX B LENSAX Menauopauum»’ 3a 2019 T. 6bLIO
669 eaunul, nmonagooutcs cymma 55125600 pyoO.

Ha ocHoBe coOpaHHBIX CBeJACHUN MOTYT OBITh pa3zpaboTaHbl KapThl, Tpa-
¢budeckn oToOpaxkarolye pa3IndHble MOKa3aTelln, XapaKTepU3yoIlIue KaueCTBO

BOJbI, HAIPAMYIO KW TIOCPCACTBOM PpPa3JIMYHBIX HWHTCTPAJIbHBIX HOKaBaTeﬂeﬁ,

> [IpoBECTH HCCIIEIOBAHHS M [OATOTOBUTH HAYYHBI JOKIAL O PE3ylbTaTaX BELCHMUS
TOCYAapCTBCHHOI'O BOJHOI'0 pecCTpa WU MOHUTOPHUHIA BOJHBIX O6’beKTOB, HCIIOJIb3YCMbIX
B Lensix menwoparnuu: otder o HUP (3axmrou.): 2.1.2.1 / ®I'BHY «PocHUUIIMy;
pyk.: l'octumeB B. JI. Hosouepkacck, 2019. 36 c. Ucnonn.: lNoctumes B. . [u ap.].
Per. No HUIOKTP AAAA-A19-119021190088-2. Per. Ne UKPBC AAAA-B19-219122790040-7.
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a TaKXKe TPaJaIllii B 3aBUCHUMOCTH OT MPHUMEHSIEMOU KiIacCHU(pUKAIIMU TI0 TMOKa-
3arensM. Hanmpumep, Ha OCHOBE IMOKazaTensl 3JIEKTPONPOBOJIHOCTH OPOCUTENb-
HOM BOJIBI MOXKHO OCYIIECTBUTH MOJ00P KYJIBTYp, BO3/IETIbIBAHUE KOTOPHIX Oy-
JIET OCYIIECTBISATHCS O€3 CHIDKEeHHs ypokaiHocTh. Knmaccudukamus opocu-
TEJIBLHOM BOJIBI IO 3JIEKTPONPOBOAHOCTH TpejcTaBieHa B Tabnuue 4 [3]. Ha kap-
Te OyayTr ortoOpaxarbcsi 3eneHbIM 1BeToM Te BXC, KOTOpble HCHOIB3YIOT
JIJISL OPOLIEHUSI BOY C 3JIEKTPONPOBOAHOCTHIO MeHee 0,65 1CM/M, 4TO 03HAYaeT
OTCYTCTBHE OTpaHUYEHHUMN MPHU BBHIOOPE CEIBCKOXO3SUCTBEHHBIX KYJIbTYp. Ecnu
AIIEKTPONPOBOIHOCTh OPOCUTENIBHOU BOABI, TpuMeHsemor Ha BXC, Oyner Ha-
XOJIUThCS B auarazone ot 1,3 no 2,9 nCm/M, uTo OyaeT COOTBETCTBOBATH XKeJl-
TOMY IIBETY Ha Kaprte, To Jiiis 3Toit BXC Oyner Herenecoodpa3Ho BO3/EIbIBATD
YYBCTBUTEJILHBIE K MOBBIIIEHHON 3JIEKTPONPOBOIHOCTH BOJIbI KYJIbTYPhI, TAKHUE
Kak ¢acoib, OakIakaH, MOPKOBb, 3eMJITHUKA U Jip. [Ipy ycioBuM uX BO3/AEIbI-
BaHUS ypoxkail OyJeT CYIIECTBEHHO CHWKEH U MOJYyYUTh MaKCUMAaJbHYIO 3(-
(bexkTuBHOCTH PyHKIIMOHUPOBaHUs NaHHON BXC He nomyuuntes.

Tadaunua 4 — Knaccupukanus opocuTeIbHOM BO/bI
110 3JIEKTPONPOBOJIHOCTH

OnektponpoBo- | Knaccudukaius opocuTenbHOM BoIbI 0 MUHEpaiu- | L[BeT Ha kapTe
HOCTbH BOJIbL, ACM/M | 3a1uu (YpOBEHB COJEPIKAHUSI PACTBOPUMBIX COJIEH)
<0,65 Huzkuit 3eeHbIi
0,65-1,30 Cpennuit Cuunii
1,3-2,9 Bricokuit Kentorii
2,9-5,2 OueHn BLICOKHU OpaHKXeBbIil
>5,2 OKCTpeMaJIbHO BBICOKHH KpacHslii

Peanuzanust gqaHHOrO MPEJIOKEHUS] BO3MOXHA MIPU MCMOJIb30BAHUU TEX-
Hostiorui reorpaduueckux uHpopmanuonueix cuctem (I'MC). 'NC — sTo unTe-
paKkTUBHas cucTeMa cOopa, OTOOpaXKeHHUs MPOCTPAHCTBEHHO-OPTaHU30BAHHBIX
JTAaHHBIX ¥ JI0CTYyNa K HUM, OpPUCHTUPOBAHHAS HA BO3MOXHOCTh IIPUHATHS HAYU-
HO 000CHOBaHHBIX yrpaBiieHueckux pemeHuil [8]. ['MC-TexHomornm aKTUBHO
pa3BUBarOTCS B Hacrosmiee Bpems. CErMEHT PbIHKA, HALEJICHHBIA HAa Mpenoc-

taBiieHne ['MC-koMIbIOTEPHBIX TEXHOIOTHH, BKIIOYAET Takue GUPMBbI, Kak Au-
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todesk, Bentley Systems, ENVI ERDAS IMAGINE, Esri, Intergraph, MaplInfo,
Smallworld [9]. B poccuiickom cermMeHTe UMeeTCs OTeUECTBEHHAs pa3paboTka
['C xomnanuu [ICU «UnaTerpo» « AHI'EO» [10].

AHanu3 UCTOIB3YEMBIX TeONH(OPMAITMOHHBIX TPOTPAMMHBIX MTPOTYKTOB,
MPUMEHEHUE KOTOPBIX MO3BOJIUT PEAIU30BaTh JAHHOE TMPEIOKEHUE, MOKa3bI-
Baet, uro s co3panus ['MMC B obnactu menuopaiuu Hanbosee pacmpocTpa-
HEHHBIM U XOPOIIO ce0s 3aPEKOMEHIOBABIINM SBIISIETCS CEMEMCTBO ITPOrpaMm-
HBIX MTPoIyKTOB ArcGIS, pazpabotanHoe amepukaHckoit kommnanuei Esri [11].

BoiBoabl. Pa3paboTanHbie MHTEPAKTUBHBIE KapThl, OTOOpaXKarolue pas-
JIMYHBIC TTOKA3aTEIN OPOCUTENBHBIX CUCTEM, MOTYT OBbITh 3((PEKTUBHO MpUMeE-
HEHBI B TPOIIECCE YMPABJICHUS, B T. Y. OHU CIIOCOOHBI YIYUIIUTh PE3YJIbTATUB-
HOCTh M OTNEPaTUBHOCTH MPUHSATHS OOOCHOBAHHBIX pelieHui. B xone nanbHen-
miero nepcrnekTuBHOro passutusa [MIC MoxkeT ObITh MpeaycMOTpeHa MHTETpa-
[[Ms] UHTEPAKTUBHBIX KapT MEJIUOPATUBHBIX CUCTEM C JPYTHUMH aBTOMATHU3UPO-
BaHHbIMU cucTemamu, HanpuMmep SCADA (Supervisory Control and Data Ac-
quisition — gUCHIETYEPCKOE yIpaBJIeHUE U cOOp JaHHBIX ). PaspaboTaHHbIE KAPTHI
MOTYT OBITh TOJIE3HBI HE TOJIBKO MUHUCTEPCTBAM U JIeMapTaAMEHTaM CEJIbCKOTO
X0351cTBa (penepanbHOr0 U PErMOHAILHOTO YPOBHEH, HO U IIMPOKOMY KPYTY
3aMHTEPECOBAHHBIX B PA3BUTHUU OPOCHUTEIBHBIX MEIHOPALUNA CEIbCKOXO3IUCT-
BEHHBIX TOBAPOIPOU3BOJIUTENCH U UHBECTOPOB, MIIAHUPYIOIINX CTPOUTEIHCTBO

unu pexkoHcTpykunio BXC.
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