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Annomayusa. lean: 060cHOBaTH NEpeyeHb HEOOXOIMMBIX IOKa3aTeseil kauecTBa BO-
JIbl JUISL OPOCUTENBHBIX CUCTEM, pa3paboTaTh GpopMy A cOopa JaHHBIX O MOKa3aTessaX Kaue-
CTBa BOJIBI U MCIIOJIB30BAaHMS MX NIPU Pa3padOTKe WHTEPAKTUBHBIX KapT HA OCHOBE reorpadu-
yecknx uH(popManmonHbsix TexHosnoruit (I'MC). Matepuanbl U MeTOABI: U POBEICHUS
UCCIIEIOBaHUM ObUIN HMCII0JIb30BaHbl HOPMAaTUBHBIE IOKYMEHTBI, JaHHbIE OTYETOB (esiepab-
HOT'O TOCYJapCTBEHHOTO OI0/KETHOTrO HayuyHoro yupexaenus «Poccuiickuit HUWU npobnem
MEJNIMOPALIUKUY», OTKPBIThIE UCTOUYHUKHU B ceTU VIHTEepHET, HayuyHO-TEXHUYECKas JUTepaTypa.
Metonamu uccnenoBaHuil 66U c60p, 00pabOTKaA, aHATM3 U CUHTE3 JaHHBIX. Pe3yJbTaThbl:
aHaJIU3 OTKPBITHIX MH(OPMAIIMOHHBIX UCTOYHHMKOB ITO3BOJIMJI 00OCHOBATh NEpEeUYEHb MOKa3a-
TeJel KadyecTBa BOJbBI; JUIsl cOOpa NaHHBIX W3 (eiepalibHbIX TOCYAAPCTBEHHBIX OOKETHBIX
yupexaeHui (yrpaBieHHH METHOPAIU 3eMeJb U CEIbCKOX03HCTBEHHOTO BOIOCHA0KEHHS)
Obuta pa3paboraHa ¢opMa M PEeKOMEHJALUMU MO €€ 3alOoJHEHUIO ¢ yKa3aHHEeM JOKYMEHTOB,
MCIIOJIb3YEMBIX JJIs €€ 3al0JIHEHUsI; PACCUMTAH MpeArnoIaraeMblii 00beM (UHAHCOBBIX 3aTpaT
JUISL TIPOBEACHMSI aHAJIM30B BOJBI COTJIACHO PEKOMEHAYEMOMY IEPEUHI0 MoKa3aTenei, KOTo-
pBIit U1 669 OpOCUTENBHBIX CUCTEM, HAXOAAMUXCS B (peepanbHOi COOCTBEHHOCTH, COCTaB-
astier 55125600 pyO.; npeasnokeHo UCHOIb30BaTh COOMpaeMble JaHHbIE I pa3paOOTKU MH-
tepakTUBHBIX KapT ['MIC. BbiBoa. Pa3paboTranHble MHTEpAaKTUBHBIE KapThl, OTOOpa)Karolne
pasIn4Hble TOKAa3aTeld KauecTBa BOJbl OPOCHTEIBbHBIX CHUCTEM, MOTYT ObITh 3((eKTHBHO
IPUMEHEHbI B IIpOIecce YNPaBiICHUS, B T. Y. OHU CHOCOOHBI YIYUIIUTh Pe3yIbTaTUBHOCTh U
ONEepaTUBHOCTD MPHUHATHS 0OOCHOBAaHHBIX pelleHUi. B xone ganpHEiIero nepcneKTUBHOIo
pazsutust ' UC moxeT ObITh IPEeTyCMOTPEHA UHTETPALlMs UHTEPAKTUBHBIX KapT MEIHOPaTHUB-
HBIX CHCTEM C APYTMMHU aBTOMAaTU3MPOBaHHBIMU cucTeMaMu, Hanpumep SCADA.

Knrouegvie cnosa: opocutenbHas TUAPOMENNOPAaTUBHAS CUCTEMA, OPOCUTEIbHAS BO-
J1a, Ka4yecTBO BOJIbl, opMa cOopa TaHHBIX, reorpaduyeckne HHPOPMAIIMOHHbBIE TEXHOJIOTUH,
reorpaguueckue nHpopMmalronusie cuctemsl, [ IC
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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

BBenenue. Borpockl kauecTBa BOABI UMEIOT OOJBINTOE 3HAYCHHE TS (-
(heKTUBHOM pabOThl MEIIMOPATUBHBIX CHUCTEM. Bo3meicTBHEe OpOCHUTEIBbHON BO-
Jbl B TIpeAeiax THAPOMEIHOPATUBHBIX CHCTEM PACIpOCTPaHSCTCS HA IOYBHI,
pacTeHusi, 000pyI0BaHNE, CETBCKOXO03sHCTBEHHBIE MAITUHBI, JIEMEHTHI KOHCT-
PYKIIUU THIPOTEXHUYECKUX COOPYKCHHH, a TakKe MPUMEHSEMbIE TEXHOJIOTHH
BHECCHUS yA0OpEHU, MEIIMOPAHTOB U CPEJICTB 3aIIUTHI PACTCHHIA.

[TpumepoM ydeTa mokaszaTesiel KauecTBa BOJbBI CIY)KUT CYIIIECTBOBAHUE
pPa3IUYHBIX JOKYMEHTOB M PEKOMEHJIAINA, paCCMaTPUBAIOIINX BOMPOCHI BIIHS-
HUS Ka4eCTBa BOJIbI HA Pa3IMYHBIC SJICMEHTBI TEXHOJOTHUECKHX MTPOIIECCCOB.

B «PexoMmeHaamusx mo 3amure OT KOPPO3uHu OCTOHHBIX U KEJIe300€TOH-
HBIX CTPOMTEIbHBIX KOHCTPYKIIMH BOJOMOATOTOBUTEILHOW YCTaHOBKM» [1]
IIpUBEJICHA KJIacCU(UKAIIUS YEThIPEX OCHOBHBIX BHJIOB KOPPO3WU OCTOHA: BHI-
IeJIaYMBaHKEe, PACTBOPEHHE, HOBOOOPA30BaHUS M AJICKTPOKOppo3us. B kauecT-
B€ arPECCUBHBIX (DAKTOPOB paccMaTPUBAIOTCS:

- pacTBOPSIIOIIAsl CIOCOOHOCTh BOJIBI (PACTBOPEHHE THAPATA OKHCH Kallb-
IIUS ¥ TUAPOJIA3 TUAPOCUITUKATOB U APYTHUX MUHEPAIOB IIEMEHTHOTO KaMHS);

- coZiep’KaHre WMOHOB BOAOpOJa (PacTBOpEHHWE MHUHEPAJIOB IIEMEHTHOTO

KaMHsI, YCUJIEHHOE JEHCTBUEM KHUCIIOT);
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- coJiep)KaHue coJiel (pacTBOpEHHUE MHHEPATIOB IEMEHTHOIO KaMHs, CO-
IPOBOK/IAIOIIEECS] OOMEHHBIMU PEAKLUsIMU C COJIIMHU, B MEPBYIO OUYEpeab C CO-
JISIMH MarHus);

- cogepkanue cynbdaToB (oOpa3oBaHHE THUAPOCYJIb(oaTtOMIHATA Kallb-
IIUS1 CO 3HAYUTEILHBIM YBEIMUEHUEM 00hEMA);

- coiep)KaHue Cynb(aToB MpPU OJHOBPEMEHHOM COACPNKAHHH XJIOPUIOB
(oOpazoBaHue BOAHOIO THUIICA C TEM ke dPPerTom);

- BBICOKOE COJEpKaHUE COJICH NPU HAIMYUU UCHAPSIONIEN MOBEPXHOCTH
(HakoruieHHE B mopax OeToHa coJied, CIOCOOHBIX NEPEXOAMTHh B JIPyrue Kpu-
CTaJIOTUIpaTHbIC (POPMBI C UBMEHEHUEM 00BEMA);

- coZiep)KaHue MIeNoun (pa3pylleHre KOHTAKTOB 3alOIHUTENS C [EMEHT-
HBIM KaMHEM);

- IPOXOXKACHUE MOCTOSHHOTO 3JIEKTPUUYECKOTO TOKA (IJIEKTPOIIU3 KOMIIO-
HCHTOB IIEMEHTHOTO KaMHS ¢ pa3pylleHueM KOHTaKToB) [1].

Cormacuo CIT 28.13330.2017" u PJI 153-34.2-21.544-2002° mepedens
MOJIJICKAITNX BBISBICHUIO XMMUYECKMX TOKa3aTeNel, OMpeAemsIonuX arpec-
CUBHOCTb JKUJKHUX CpeJl IO OTHOIIIECHUIO K OETOHY U apMaType, MPaKTUIYECKU HE
3aBHCHUT OT COCTaBa I[EMEHTa, MapKH OETOHA MO BOJIOHETPOHHUIIAEMOCTH, KO3 (-
¢bureHToB (GUIBTPAIIMK TPYHTOB OCHOBAHUSI COOPYKEHHS, pabOThI €ro B Ha-
MOPHOM WK OE3HAMOPHOM PEXHUME M BKIIIOYACT CICAYIOIINE MOKa3aTelu: BO-
JTOpoJHbIN ToKa3arens (pH), comepkaHne arpecCMBHOM YTIIEKUCIIOTHI; COJEpP-

o 2
JKaHUC MarbHe3uaJIbHBIX COJICM B IICPCCUCTC HA HMOH Mg +; COACPIKAaHUEC aMMO-

! 3ammra CTPOUTENBHBIX KOHCTPYKIMI oT kKopposuu: CII 28.13330.2017: yrB. M-BOM
CTp-Ba M XXWINLI.-KOMMYH. X03-Ba Poc. ®eneparuu 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).

2 MeToidecKre YKa3aHHs [0 XHMHYECKOMY KOHTPOJIIO KOPPOSHOHHBIX MPOLIECCOB MPH
¢uabTpanuu BOABlI Uepe3 OCTOHHBIE U HKeJIe300€TOHHBIE THIPOTEXHUYECKUE COOPYKEHUS :
PJ1 153-34.2-21.544-2002: y1B. [lemapTaMeHTOM Hay4.-T€XH. MOJUTHKHU U pa3Butus PAO «EDC
Poccum» 23.07.02: BBen. B aericteue ¢ 01.01.04. CII6., 2003. URL: https:files.stroyinf.ru/
Datal/43/43757/ (nata obpamenus: 15.04.2021).
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HUIHBIX coflel B mepecuere Ha noH NH,'; conmepkanue efkux menodeil B mepe-
cuere Ha nouel Na" u K'; conepskanue cynn(paTos B mepecuere Ha CyIbhaT-HOH;
COJIEp’KaHKE XJIOPUIOB B MEPECUETE HA XJIOPHUI-UOH; CYMMAapHOE COJIEpIKaHHE
Cyib(haToB, XJOPUAOB, HUTPATOB U JAPYTUX COJECH NMPU HATWYUHU HCTAPSIOLIUX
ITOBEPXHOCTEM.

o mupopMammn xommanmu Valmont® Irrigation®, comeprkanme B Boe
MOBBIIICHHBIX KOHIIEHTPAIMA XJIOPUIOB U CYJIb(PaATOB MPUBOJUT K yMEHbIIIE-
HUIO CPOKa CITY>KObI JOKIEBaJbHBIX MAIIHWH, TPYOOIPOBOJBI KOTOPBIX OOBIYHO
C/IeJIaHbl U3 TAKUX MAaTEpHaJIOB, KaK OLMHKOBaHHAs CTallb, AJIFOMUHUH, JIETHPO-
BaHHAasl CTaJlb, YCTOMYMBAas K aTMOC(EpHON KOppo3uHu (KOPTEHOBCKasi CTajb),
HEeprKaBerolas crajb. Tak, TpyObl, U3TOTOBIEHHBIE U3 JIETHPOBAHHON CTalId, yC-
TOMUMBON K aTMoc(epHON KOppo3uu (KOPTEHOBCKOM CTalld), CIIy’)KaT HEMHOI'O
JOJIbIIIE, YeM TPYOBI U3 yTIepOAUCTON cTanu. TpyObl U3 HepKaBErOUIEH CTalIU
YyBCTBUTEINBHBI K COICPKAHHIO B IIONHBHOI BOJE XJIOPHAOB Bbime 40 Mr/am° u
cyabdaros Beime 100 MI/IM’, OHH TaKKe YyBCTBUTEJIbHBI K IOJMBHOW BOJE,
XapaKTepU3yroencsl MOBBIIIEHHBIMA U TTOHWKEHHBIMU 3HAYCHUSIMU BOJOPO/I-
Horo mokasarens (pH Beime 11 u Hike 4), KOTOPhIE MOTYT HMMETh MECTO
Mpu poBeJieHNU (epTUTralliid U BHECEHUH XUMUYECKUX MEJIMOPAHTOB JJis MOY-
Bbl. AJIFOMUHUEBBIE TPYObl YyBCTBUTEILHBI K COJIEPKAHUIO B BOJE XJIOPUIOB H
cysbdaTtoB BeIiie 50 Mr/M° 1 pH Bbiiie 8,2 u Huxe 5,0, K XUMUYECKUM TIperna-
paTtam i 3alUThl PACTEHUH, COJIEPXKAIUM Cepy M Melb, a Takxke K Gocdop-
HOM KUCJIOTE U MEJIMOPAHTaM, COJIEpPKAIlUM CEPHYIO KHCIIOTY.

C. 4. besgnunoit [2] npennokeHa KiaccupuKaius OPOCUTEIHHON BOJIbI
[0 CTENEHH MUHEPAIU3AlNU U ONACHOCTU Pa3BUTHS HETATHUBHBIX MOYBEHHBIX
MPOLIECCOB: HATPUEBOTO OCOJIOHIIEBAHUS, MATHUEBOI'O OCOJIOHIIEBaHUS, COA000-

pas3oBaHuA, XJIOPHUAHOTO 3aCOJICHUS. CornacHo ee KJIaCCI/I(bI/IKaLII/II/I B 3aBHUCHUMO-

¥ 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-KaTUOHHOTO COCTaBa, CYMMAapHOI'O COJIEP’KaHUs COJIEUM B OpO-
CUTEIIHOM BOJIE Y I'PAHYJIOMETPUYECKOTO COCTaBa MTOYBBI, KOTOPYIO IOJUBAIOT
OLICHMBAEMOM BOJOM, OPOCUTENBHYIO BOJY MOXHO OTHECTH K OJTHOMY W3 YEThI-
pex KJaccoB, MPHU 3TOM IMEPBBIA Kjacc — 3To Haubosee OmaronpusTHas AJs MO-
JMBa BOJAA, & BOJAA YETBEPTOrO Kiacca OKA3bIBAECT HETATMBHOE BIMUSHUE KaK
Ha [I0YBY, TaK U HA YPOXKAWHOCTb BO3JEJBIBAEMBIX KYJIBTYp, €€ INPUMEHEHHE
TpeOyeT CreHUaNbHOIO yIyUYIIeHHUs BOJbI U TIOYBBI.

HccnemoBanus KayecTBa BOJIBI JIJIS KamebHOTO opoieHus [3, 4] ceume-
TEJIbCTBYIOT, YTO IOKAa3aTelld, MPUBEICHHbIE B Tabmuie 1, MOryT ykas3bIBaTh
Ha BO3MOKHOCTb BO3HUKHOBEHUSI M CTENEHb CIOXHOCTU NMPOOJIEM, CBSI3aHHBIX
C 3aCOPEHUEM KalelbHUL, BO3AEHCTBUEM HAa YPOKAWHOCTH KYyJIbTYp U TOKCHY-
HOCTBIO OTJIEJIBHBIX MOHOB. Hanpumep, conepxanre B3BEILICHHBIX BELIECTB YKa-
3bIBAE€T HA MPOOJIEMBI, CBSI3aHHbIE C (PU3UUYECKUM 3aCOPEHUEM KareJbHMII; BbI-
COKHE 3HA4YCHUs MHUHEPAIN3ALMU, BOJOPOLHOIO IOKAa3aTelsd, COACPKAHUA XKe-
Je3a, MapraHia ¥ CepoBOJOpPOAa YKa3bIBalOT Ha MPOOJeMbl, 00YCIOBIECHHBIE
XUMHYECKUM 3aCOPEHUEM KallEJIbHUII.

Taboauna 1 — IMoka3zaTenu 111 OleHKH MPUTOAHOCTH BOABI /IJIS CHCTEM
KaIneJbHOTr0 OPOIeHMSsI

. CreneHp CI0XHOCTH NPOOIeMbl
KomnoneHnrt, conepxamnuiica B BoAe
He3naunrenbHas Cpennsis Bricokas
1 2 3 4
Bnusinue Ha 3acopeHue KaneabHUI|
DU3NYECKOE 3aCOPEHNE
B3BenienHble BemecTa, Mr/i | <50 ’ 50-100 | >100
XHUMHUYECKOE 3aCOPEHUE
pH <7 7-8 >8
Kenezo (Fe), mr/n <0,1 0,1-1,5 >15
Mapraner (Mn), mr/n <0,1 0,1-1,5 >15
Ceposojopon (H2S), mr/n <0,2 0,2-2,0 >20
Munepanuzanus, Mr/ <500 500-2000 > 2000
buonornueckoe 3acopenue
KommuecTBo GakTepuit, mt. /I \ < 10000 | 10000-50000 | > 50000
Binsinue Ha ypo>kallHOCTh KYJIBTYPbI
EC, 1Cm/cm <0,75 0,75-3,0 > 3,0
HuTtpatsl, Mr/n <5 5-30 >30
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[Tponomxenue Tadaue! 1

1 | 2 | 3 | 4
TOKCHYHOCTD OTAENHHBIX HOHOB
bop, mr/n <0,7 0,7-3,0 > 3,0
XJopui, Mr/m <4 4-10 > 10,0
XJopua, Mr-9KB/1 <142 142-355 > 355
Harpuii (SAR) <3,0 3-9 >9

Takum oOpa3om, moKa3zaTenn, IPUBEICHHBIC B TA0IHUIIE 1, MOTYT SIBISITHCS
WHANKATOPaMH, Ha OCHOBE KOTOPBIX MPHUHUMAIOTCS PELICHHSI O IIeIeCO00pa3Ho-
CTH NPOEKTHUPOBAHUS HOBBIX CHUCTEM KaIleJIbHOI'O OpOILEHUS U HEOOXOAMMBIX
Mepax BOJOMOJITOTOBKU JUIsl MPEAOTBPAICHNS BO3SHUKHOBEHHUS MPOOJIEM, BBI-
3BAHHBIX KAUE€CTBOM OPOCUTEIBHOMN BO/IBI.

O Heo0X0IUMOCTH KOMIUIEKCHOTO MOJIX0/a K 3TOM MpobiieMe CBUAETEb-
CTBYeT CYIIECTBOBAHHE ACHCTBYIOMIEro u B HacTosiee Bpemst [OCT 17.1.2.03-90",
B KOTOPOM YKa3aHO, 4TO «JJIs1 00eCleYeHNs KOMIUIEKCHOM OLIEHKH KauecTBa BO-
JIbl JUJIsl OPOILEHUS CIENYyeT YYUTHIBATh arpOHOMHUYECKHE, TEXHUUYECKUE U IKO-
JIOTHYECKHE KpuTepun». Tak, arpOHOMUYECKUE KPUTEPUH «IOJDKHBI ONIPEACIIATh
Ka4yecTBO BOJBI JIJISl OPOILEHUS IO €€ BO3ACUCTBUIO Ha: 1) yposkallHOCTH Cellb-
CKOXO3AHMCTBEHHBIX KYJIbTYp MO BaJOBOMY COOpPY M MHTEHCHBHOCTH Pa3BUTHS,
2) Ka4eCTBO CEIbCKOXO3IWCTBEHHON MPOIYKIIMH, B OCOOCHHOCTH Ha (hOPMHPO-
BaHUE €€ IMOJIHOLEHHOCTH, JOOPOKAYECTBEHHOCTH U COXPAHHOCTH, 3) MOYBBI —
C IIETTBI0 COXPAHEHUS W TOBBIMICHUS TIOJOPOAUS M TPEIOTBPAIICHHS TPOIec-
COB 3aCOJICHHSI, OCOJIOHIIEBaHUs, COA000pa30BaHusl, CIUTU3ALNN U HAPYIICHUS
OMOIOTHYECKOTO peknMa. TeXHUYecKrue KPUTEPUH JTOKHBI OTIPEEeNsATh KauecT-
BO BOJIBI JUTSI OPOILICHHS 110 BO3ICHCTBUIO HA COXPAaHHOCTh U 3(h(HEKTUBHOCTD IKC-
IUTyaTalliyd TUAPOMENIMOPATUBHBIX CHCTEM M MX COCTABHBIX YacTe. DKoJoruye-
CKHE KPUTEPHUH JTOJKHBI OMPEICIATh Ka9eCTBO BOJBI JIJIsl OPOIICHUS C YIeTOM He-
00xonuMocTH obecrieueHus] 0e30MacHO CaHUTApHO-TUTHEHUUYECKONH OOCTaHOBKU

Ha JIAaHHOM TEPPUTOPHUH U OXPAHBI OKPYKAIOIIEU CPEBD.

‘TOCT 17.1.2.03-90. Oxpana mpupoast. I'mapocdepa. Kpurepnnm u mokasarenn
KadecTBa BoJbI 1Jist oporeHus. Been. 1991-07-01. M.: U3n-Bo cranmaptos, 1991. 8 c.
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Jlnst onerkyn kadectBa Boasl B ['OCT 17.1.2.03-90 npenmaraercs uCHoib-
30BaTh CICIYIOIINE TIOKA3aTeH, MPEICTABICHHBIC B TAOIHUIIE 2.

Ta6auna 2 — Kputepuu 1 moka3aresiu KauecTBa OPOCHTEILHON BOIBI
(cormacno I'OCT 17.1.2.03-90)

[Toka3zarens kayecTBa Kpurepuii
OpPOCHTEIILHOU BOJBI ArpoHomuueckuil | TexHuuyeckuil | OKOI0ruyecKui
Temneparypa, °C
Bogoponusiii nokaszarens (pH)
VY aenbHas 2JIEKTPOTPOBOIHOCTD,
MKCM-cM nipu 25 °C
CymMa pacTBOPEHHBIX BEIIECTB,
MI/IM
CopepxaHne KaTHOHOB, mr/om°
HaTpui
KaJIUH
KaJIbIIUN
aMMOHUH
MAarHui
CopneprxaHue aHHOHOB, mr/am°
XJIOpUJ
cynabdar
KapOoHat
THAPOKApOOHAT
HUTpAT
HUTPUT
docdar
Copep:xaHue MUKPO3JIEMEHTOB,
MI‘/ILM3
MapraHer|
KEJIe30
Meb
o6op
¢rop
KOOaJIbT
LIUHK
MOJIMOICH
[Ipumeuanue — «+» — Moka3aTellb MOJUIEKUT HOPMUPOBAHUIO; «—» — MOKa3aTellb He
MOJITIE)KUT HOPMHUPOBAHUIO.

OueHKy KayecTBa BOJABI MPOBOAAT TAKKE C MCIOJIB30BAHUEM IIUPOKOTO
CIIEKTpa PacyeTHBIX MOKA3aTelIed, BBIYUCIAEMBIX T10 COAEP/KaHUIO HOHOB B OpO-
CUTENIbHOM BOJie, K HUM oTHOCATCS SAR (mokaszatenp aacopOMpyeMoro HaTpus

u3 opocurenabHoi Boabl) [5], CROSS [cation ratio for soil structural stability]
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(COOTHOIIICHHE KATHOHOB YIS CTPYKTYPHON YCTOWYHMBOCTH TMOYBKI) [6], Ki1acchl
opocuteabHON Boubl [2] u ap. s OONbIIMHCTBA IMOKa3aTelied, B T. 4. WHTe-
IpajibHBIX, CYIIECTBYIOT KJiacCcU(UKalMU, ONpEeAeIsIioNIie IUana3oHbl 3Haye-
HUW, KOTOPBIE SIBJSIIOTCS OCHOBAHUEM JIJIsl IPUHSITHUS PEIICHUIN TTO yIIPaBICHHUIO,
MPOEKTUPOBAHUIO, Pa3pabOTKE MEITUOPATUBHBIX MEPOIIPUATHH U JIp.

Kpome yuera oOmIEOPUHSATHIX W IIMPOKO PACIPOCTPAHEHHBIX MOKa3aTe-
Jeil KayecTBa BOJbI pa3palaThIBAIOTCA LIKAJIbl U KIACCU(UKAIUU, YUUTHIBAIO-
1€ 0COOEHHOCTH KOHKPETHOW MECTHOCTH, MPUMEPOM MOTYT CIIY>KHTh pa3pa-
ootannsie 3. b. [le0Bo#l MIKaabl IPUMEHUTENBHO K YcaoBusM KanMbikuu [7].

Matepuajnbl 1 MeTOabI. [l POBEICHUS UCCIIEAOBAHUI OBLIM MUCIOJIB30-
BaHbl HOPMATUBHBIE JOKYMEHTBI, JaHHBIE OTYETOB (PeIepaIbHOTO TOCYyAApCTBEH-
HOro OrOJKETHOro Hay4yHoro yupexaeHus «Poccuiickniit HUM npobiem menumo-
paium», OTKPbITbIE UCTOYHUKHU B c€TH MHTEpHET, Hay4YHO-TEXHUYECKas JIUTEepaTy-
pa. Metosiamu ucciieioBanuii Obut cOop, 00paboTKa, aHATTU3 U CUHTE3 JJAHHBIX.

Oo6cy:xnenue. Ha ocHOBe MpOBENEHHOr0O JUTEpPaTypHOro 0030pa Mare-
pHUAJIOB MPEAJIaraeTcsi OCyIIEeCTBISAThL COOpP JaHHBIX O KaueCTBE BO/IbI, 3a0upae-
Mo OI'BY «YmpasneHne Menuopanuu 3eMeib U CEIbCKOXO35UCTBEHHOTO BO-
JOCHAOKEHHUs», HA OCHOBE JOKYMEHTOB, pa3periaroniuX HCIOIb30BaHUE BOJIBI,
B T. Y. PEIICHUN O MPEIOCTAaBICHUN BOJHBIX O0OBEKTOB B IMOJIb30BaHUE, MO (Hop-
Me, IIPeJCTaBIICHHOM B TabmIe 3.

Tadoauna 3 — @opma cOopa TaHHBIX 0 Ka4YeCTBe BO/bI

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

MEeJIMOpaIM 3eMeJb U CEJIbCKOXO0- | J0XO3AHCTBEeHHOM | BeHHOH (MUHMCTEpCTBA Celb-
3sTICTBEHHOT'O BOJIOCHAOKEHUSI» cucremsl (BXC) CKOT'0 X03sICTBA) KOAUPOBKHU
1 2 3

[Iponomkenue Tabnuist 3

Horosop (), muuensus (JI), pemenue (P)
Tun (1, JI, P) Howmep /1, JI, P JlaTa
4 S) 6
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[Iponomxkenue Tabnuib 3

Hcrounuk BogocHAOKEHUA

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

[Tponomxkenue TadaUIIbI 3

TToka3zarenp xauecTBa BOABI 1

Hara ot6o- PexBU3UTHI MPOTOKOJIA TA0OPATOPHH, BBIITOJI- Bonopoansiii | Enunu-
pa mpoObI HUBLIEH ONPEAEIECHUE MTOKA3aATEIIS IOKAa3aTellb ubsl pH
12 13 14 15

[Tponomxkenue TabauIbI 3

IToxa3aTens KauecTBa BOJBI 2

Hata ot6o- PexBu3uTh npotokoia gaboparopuu, VY nenvbHas dyex- MKCwm/cM
pa npoObl | BBHINOJIHUBIIEH OMpe/esieHre oKa3aTeNs | TPOnpoBOAHOCTh | mpu 25 °C
16 17 18 19

B tabmuue 3 B kauecTBe mpumepa ykKa3aHbl TOJBKO JBa KOHTPOJIUPYEMBIX
nokazarens; cornacHo ['OCT 17.1.2.03-90 takux mokasarenei, IEepeYrCICHHbIX B
TabuIe 2, TOIDKHO OBITh 24, 4TO YBEIIMYUT KOJIMYECTBO CTOJIONOB B hopme 110 107.

J171s1 3aMOJTHEeHUsI COOTBETCTBYIOIIUX CTOIOIOB (hOPMBI CIIETYET:

- B ctosibuie 1 ykazate HaumeHoBanue ®I'BY «Ympasienue menuoparuu
3eMellb U CEeJTLCKOX035HCTBEHHOTO BOJJOCHAOKEHUS

- B cTtosbue 2 yka3zarb HaumeHoBaHue BXC, npoxopsinee no npoeKTHON
JIOKYMEHTAIIUU U 3asBJIsIEMOE MpU MoJade cBeAeHu aia nacnopruzanuu BXC;

- B croibne 3 ykazath kog BXC B cucteme BenoMctBeHHOM (MuHucTep-
CTBa CEJILCKOTO XO3SIMICTBA) KOJAMPOBKH, OOBIYHO YKa3bIBAEMBIN MpU 3arojHe-
HUM CBEJCHUM JJI1 BHECEHUS B TOCYAAPCTBEHHBIA BOJHBIA PEECTP U TOCYyAapCT-
BEHHBIN MOHUTOPUHT BOJIHBIX OOBEKTOB, UCIIOJIH3YEMBIX B LIEIAX MEJIUOPAIUY;

- B CTOJIOIBI ¢ 4 TI0 6 BHECTH JIaHHBIE O IOKYMEHTE, Ha OCHOBAaHUH KOTO-
pOTrO OCYHIECTBIIACTCS BOJOMNOJIb30BaHHEe. OOBIUHO 3TH CBEICHUSI BHOCSATCS
B popmy craructuyeckoir oruetHoctu 2-TII (Boaxo3) B paszmene 1 «3abpano
U3 OPUPOJHBIX UCTOYHUKOB, MOJTYYEHO OT MOCTABIIMKOB, UCIIOJIB30BAHO, MEpe-

JIAHO ¥ TIOTEPSTHO BOJBD B cTOJ0MaX ¢ 1 1o 3;
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- B cToyIONbl ¢ 7 mo 11 BHecTH maHHBIE 00 MCTOYHMKE BOJOCHAOKCHHUS.
DT JlaHHbIEe OOBIYHO COJAEP)KATCS B JOKYMEHTAX, MPEAOCTAaBISIONIMX IPaBO
M0JIb30BAHUS BOAHBIM 0OBEKTOM,;

- B crosbuax ¢ 13 mo 15 comeprkarcs naHHbIE U3 TPOTOKOJIOB aHAIUTHYE-
CKHUX aKKpPEIUTOBAaHHBIX JIaDOpaToOpuii Mo OJHOMY M3 IOKa3aTesel, Tak, B Ha-
IeM MpUMepE 3TO BOJOPOAHBIN MOKa3zaTenb. B crneayromumx 4eTbipex cTondnax
COJIEPKUTCST MH(pOpMAIUsl O IMOKa3aTelle «yAeNbHas 3JIEKTPOIPOBOJIHOCTHY.
biok 13 yeThipex CTOIOIOB COOTBETCTBYET KaKI0oMy U3 24 Tokasaresnei, npe/i-
JlaraeMbIX J1JI1 MOHUTOPHUHTA.

Pacder cromMocTH aHanM30B, MPENOCTABICHHBI HKOJOTO-aHAIUTHYE-
ckoit nmaboparopueii ®I'BHY «PocHUUIIM» 15.04.2021, nmoka3zan, 4To ajs of-
HOU MpoOBI CTOMMOCTH JIOJKHA cocTaBiATh nopsanaka 10300 py6. Ilpu ycnoBun
MPOBEJCHUS €KEMECAYHBIX aHAJIU30B B IMEPUOJ MOJA4Yh OPOCUTEIBLHON BOJBI,
COCTaBJISIONIMN 10 8 MecsIeB, I OJHOM TOYKH BOJ03a00pa HE0OX0oauMo OYy-
JeT TMpoBoaUTh aHaym3oB Ha cymmy: 10300 py6. x 8 mecsmeB = 82400 pyo.
[Tpu ycnoBuu, uto Kaxaoe U3 (YHKIMOHUPYIOIIMX B HACTOSIIEE BpEeMs
79 ®I'BY «YmpaBieHne MEIHOPAIMH 3eMENb U CETbCKOXO03SIMICTBEHHOTO BOJIO-
cHaOXKeHMs» OyJeT MPOBOAUTH STU AHAJIM3BI JJI1 OJTHOM TOYKHU OTOOpA MO KaX-
JIOW OPOCHUTEIIBHOM CHCTEME, KOTOpPBIX corjlacHo «Hayunomy mokmnamy o pe-
3yJlbTaTax BEJEHUS TOCYJIapCTBEHHOI'O BOJHOIO peecTpa U MOHMTOPUHIA BO/I-
HBIX OOBCKTOB, HCIIONB3YeMBIX B LENAX Menuoparmm»’ 3a 2019 . 6bino
669 equnul, nonagooutcs cymma 55125600 pyo.

Ha ocHoBe coOpaHHBIX CBeACHUN MOTYT OBITh pa3pabOTaHbl KapThl, Tpa-
dbuyecku oToOpaxaronye pa3TudHbIe MOKA3aTENH, XapaKTePU3YIOIe KaueCTBO

BOJbI, HAIpPAMYI0O W TIOCPCACTBOM Pa3JIMYHBIX HWHTCTPAJIbHBIX HOKaBaTeﬂeﬁ,

> [IpOBECTH HMCCIENOBAHUS M [OATOTOBHTH HAYYHbIA HOKIA] O Pe3yIbTaTaX BELCHHS
TOCYAapCTBCHHOI'O BOJHOI'0 pecCTpa WU MOHUTOPHUHIA BOJHBIX O6’beKTOB, HCIOJIb3YCMbIX
B Lensax wmenwoparuu: otder o HUP (3axmiou.): 2.1.2.1 / ®I'BHY «PocHUUIIMy;
pyk.: l'octumes B. JI. Hosouepkacck, 2019. 36 c. Ucnonn.: lNoctumes B. M. [u ap.].
Per. Ne HUIOKTP AAAA-A19-119021190088-2. Per. Ne UKPBC AAAA-B19-219122790040-7.
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a TaKXKe TPajalliid B 3aBUCHUMOCTH OT MPUMEHSIEMOM KiIacCHU(pUKAIIMU TI0 TMOKa-
3arensiM. Hanmpumep, Ha OCHOBE IOKazaTensl 3JIEKTPONPOBOJIHOCTH OPOCUTENb-
HOM BOJIBI MOXKHO OCYIIECTBUTH MOJ00P KYJIBTYp, BO3/IETIbIBAHUE KOTOPHIX Oy-
JIET OCYIIECTBIATHCS O€3 CHIDKEeHHs ypokaiHocTh. Kniaccudukamus opocu-
TEJILHOM BOJIBI 110 3JIEKTPOIPOBOIHOCTH TMpejicTaieHa B Tabnuue 4 [3]. Ha kap-
Te Oynyt ortoOpaxarhbcsi 3eneHbIM 1BeToM Te BXC, KOTOpble HCHOIB3YIOT
JUJIsl OPOLIEHUSI BOY C AJEKTPONPOBOAHOCTHIO MeHee 0,65 1CM/M, 4TO 03HAYaeT
OTCYTCTBUE OTpaHUYEHHUMN MPHU BBHIOOPE CEIBCKOXO3SUCTBEHHBIX KyJIbTYp. Eciu
ANIEKTPONPOBOIHOCTh OPOCUTENIBHOU BOABI, TpuMeHsemor Ha BXC, Oyner Ha-
XOJIUThCS B auarazone ot 1,3 no 2,9 nCm/M, 4To OyIeT COOTBETCTBOBATH XKeJl-
TOMY IIBETY Ha Kaprte, To Jiyis 3Toit BXC Oyner HerenecooOpa3Ho BO3/EIbIBATD
YYBCTBUTEJIHLHBIE K MOBBIIIEHHON 3JIEKTPONPOBOIHOCTH BOJIbI KYJIBTYPHI, TAKUE
Kak ¢acoiib, OakIakaH, MOPKOBb, 3eMJITHUKA U Jip. [Ipy ycroBUM uX BO3/EIbI-
BaHUS ypoxkail OyAeT CYIIECTBEHHO CHUKEH U MOJYyYUTh MaKCUMAaJbHYIO d(-
(bexkTuBHOCTH PyHKIIMOHUPOBaHUs NaHHOM BXC He nomyuuntes.

Tabaunua 4 — Knaccupukanus opocuTeIbHOM BO/IbI
110 3JIEKTPONPOBOJIHOCTH

OnexrpornpoBoa- | Kimaccudukarus opocutenbHON BOIBI IO MUHEpanu- | L[BeT Ha kapTe
HOCTbH BOJIbI, ACM/M | 3a1uu (YpOBEHB COJEPIKAHUS PACTBOPUMBIX COJIEH)
< 0,65 Huskuit 3eeHbIi
0,65-1,30 Cpenamii Cunuit
1,3-2,9 Bricokwnii Kenterii
2,952 OueHb BBICOKHIH OpaHXeBBbIid
>5,2 OKCTpeMaJIbHO BBICOKHH KpacHslii

Peanuzanust 7aHHOTO MPEJIOKEHHUST BO3MOXKHA MIPU HCIIOJIB30BaHUU TEX-
Hostorui reorpaduueckux uHpopmanonueix cuctem (I'MC). 'NC — sTo unTe-
paKkTUBHas cucTeMa cOopa, OTOOpaXKeHHUs MPOCTPAHCTBEHHO-OPTaHU30BAHHBIX
JIAHHBIX U JOCTYIa K HUM, OPUEHTUPOBAHHAS Ha BO3MOXKHOCTh MIPUHATHS HAYU-
HO 00OCHOBaHHBIX yrpaBiieHueckux pemeHuid [8]. TMC-TexHOMOTMH aKTUBHO
pa3BuBalOTCs B HacTosiee BpeMs. CerMeHT phIHKA, HAlleJICHHbIM Ha Mperoc-

taBiieHne ['MC-koMIbIOTEpHBIX TEXHOIOTHH, BKIOYAET Takue GUupMbl, Kak Au-
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todesk, Bentley Systems, ENVI ERDAS IMAGINE, Esri, Intergraph, MaplInfo,
Smallworld [9]. B poccuiickoM cermMeHTe MMEeTCsl OTEUSCTBCHHAs pa3padoTKa
I'MC xommannu LICHU «aTerpo» « MHI'EO» [10].

AHanu3 UCTOIB3yeMBIX T€OMH(POPMAITMOHHBIX MPOTPAMMHBIX IPOJIYKTOB,
NPUMEHEHHE KOTOPHIX MO3BOJIUT PEAM30BaTh JAHHOE TMPEIIOKEHUE, TTOKa3bI-
BaeT, 4Tto s coznanus ['MIC B oOmactu Menmuopaiuu HauOoliee pacmpocTpa-
HEHHBIM M XOPOIIO ce0sl 3apEKOMEH/IOBABIINM SIBIISIETCSI CEMEHCTBO MTPOTPaMM-
HBIX POAYKTOB ArcGIS, pa3spaboTaHHoe aMmepukaHckoi koMmmanuei Esri [11].

BeiBoabl. Pa3paboranHbie MHTEPAKTUBHBIE KApThI, OTOOPAKAIONIUE Pa3-
JIMYHBIC TIOKA3aTeNId OPOCUTEILHBIX CUCTEM, MOTYT OBITh 3PPEKTUBHO TpHUMeE-
HEHBI B TIPOIIECCE YIPABJICHUS, B T. 4. OHHU CIIOCOOHBI YJIYUIIIUTh PE3yIbTaTHB-
HOCTh W OIEPATHBHOCTh NMPUHATHS 00OCHOBAHHBIX pemieHuil. B xome mambHei-
niero nepcrnekTuBHoro pa3sutusi ['MIC MokeT OBITh MpeaycMOTpeHa HHTETpa-
IIUSl UHTEPAKTHBHBIX KapT MEIMOPATUBHBIX CUCTEM C JAPYTHMHU aBTOMATH3UPO-
BaHHBIMU cucTemamu, Hanpumep SCADA (Supervisory Control and Data Ac-
quisition — qucrieTyepcKoe yrpasjieHUe U cOop AaHHBIX ). PaspaboTaHHbIC KapThl
MOTYT OBITH TOJICE3HBI HE TOJIBKO MUHUCTEPCTBAM U JeTIapTaMEHTaM CEIhCKOTO
X035ICTBa (peepalibHOTO M PETHOHAILHOTO YPOBHEH, HO M IUPOKOMY KPYyTy
3aWHTEPECOBAHHBIX B PAa3BUTHH OPOCHUTEIBHBIX MEIHOPAIMA CeThCKOXO3IUCT-
BEHHBIX TOBAPOIPOM3BOJINUTEIICH U WHBECTOPOB, INIAHUPYIOIINX CTPOUTEIHCTBO

uu pexoHctpykunio BXC.
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