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YrnpapJjieHHe npoueccaM Boiopacnpe/ejieHHsi HA OPOCHTEIbHBIX CHCTEMAX €
MOMOIIBIO COBPEMEHHBIX TeXHOJIOTHif

AHHoTanusi. OCHOBHBIM KpUTEPUEM OIIEHKM CHCTEM U CpPEICTB H3MEpPEHUS
apaMeTpoB BOJHOIO MOTOKA SBJISETCS JOCTOBEPHOCTDH IMOJIydyaeMod MHGpOpMaluu, KoTopas
OTIpeNeNsIeTCs] HA/ICKHOCTHIO PA0OTHI CHCTEM W METPOJIOTHYECKUMH XapaKTEPUCTHKAMHU
cpencts u3MmepeHuit. Takum o0pa3oM, pa3pabOTKH B JaHHOM 00JIACTH TOJKHBI OCHOBBIBATHCS
Ha HOBBIX MOAXO0AaX K (pOPMHPOBAHUIO CUCTEMHOI'O BOAOYYETa HA OCHOBE MHHOBALIMOHHBIX
TEXHOJIOTUI B OOJIACTH H3MEPUTENbHOM TEXHUKH M METpoJjoruu. B crarbe mnpuBeneHBI
KOMIUICKTAIWSI, TPUHITUI TIOIKIIOYCHHS, padoThl W MoHTaxa mpuodopa JAYB 2/0,005-10,
pa3pabotannoro B Kazaxckom HHUU BonHOTO X035HCTBA.

KuroueBble cjioBa: BOJOYYeT, aBTOMATHU3AlMs, JATYUK, TECTOBBIM PEXHUM, pabouyuit
PEXKHUM, THIIPOIIOCT.

Beenenue

B ycrnoBusix HapacTamoomieid aHTPONOr€HHOW HAarpy3kd Ha BOJHBIE HSKOCHCTEMBI,
MU3MEHEHUsI KAa4eCTBEHHBIX M KOJMYECTBEHHBIX IIOKAa3aTeled BOJHBIX PECYPCOB, M3HOCA U
CTapeHusi THAPOTEXHUYECKUX COOPYXKEHUM U MEIHOPaTHBHBIX CHCTEM, OTCYTCTBHS
palMOHATIBHOM CUCTEMBI BOZOyuYeTa HEOOXOoJuMa pa3paboTka U OOOCHOBaHHE TEXHHYECKH
COBEPILIEHHBIX CHCTEM, O0ECIEYMBAIONINX CTAOMIBHOE W YCTOMYMBOE pa3BUTHE BOTHOTO
xo3siicTBa Kazaxcrana.

MarepuaJsl 1 METOAbI

Hatuux ypoBHs Bozael AYB 2/0,005-10 (pucynok 1), paspabortansbiii B Kazaxckom
HHMHM BogHOro XO3sMCTBa NMpeIHA3HAYEH I MU3MEPEHUS YPOBHS BOJBI Ha OPOCUTEIBHBIX
CUCTEMAaX C TOCIENyIOUIeH Iepenadell W3MEPEHHBIX JaHHbIX B VIHTEepHET ¢ 1enbro
HaKOTUICHUS U aHanwm3a [1].

Pucynok 1 — laTtuuk yposast Boasl JIYB 2/0,005-10

JYB 2/0,005-10 npencraBiseT coO0l 3IEKTPOHHOE YCTPOHCTBO Ha 0a3e KOHTpoJuIiepa
Arduino, cocrosiiee U3 CIeIyIOIIX JIEMEHTOB [2]:



1) Otnanounas miata Arduino UNO (pucyHok 2a).

Otnanounas miara Arduino UNO npennHazHaueHa Juis pa3paOOTKU U MaKETUPOBAHUS
Pa3IUYHBIX  3JEKTPOHHBIX YCTPOMCTB. MO3roM IUIaThl CIYXKUT MHKPOKOHTPOJUIED
ATmega328p ¢ TakroBoii yactortoir 16MIT. DTOT HEOONBIIONW, HO MOITHBIN
MUKpOKOHTposiep ¢Gupmbl Atmel wumeer ynyumennyio RISC-apxutektypy (RISC —
KOMITBIOTEP C COKpAIIEHHbIM HAa0OpOM KOMaHJI), YTO OOECleYMBaeT €My BBICOKYIO
MPOU3BOAUTEIBHOCTD — 10 16 MJTH. KOMaH/] B CEKyHy (IIpu TakToBO# yactote 16 MI ).

2) Hatuuk paccrosinus yaprpassykoBoir HC-SR04 (nau UC-100)
(pucyHox 20).

Monynb yneTpa3BykoBoro gatuuka paccrosauss HC-SR04 npennazHayeH sl TOYHOTO
U3MEPEHUS PACCTOSHHUSL.

[TpuHMn AeiCTBUS 3TOTO JaTYMKa OCHOBAaH Ha HSxoiokanmuu. Ha mare maTdmka
pacmonoxxeHo aBa AuHaMuka. OQUH U3 HUX paboTaeT Ha M3IydeHHUe, APYyrod Ha mpueM (Kak
MUKPO(OH).

Jnist Toro, 9To0Bl M3MEPHUTH PACCTOSHUE OT JATYMKA JIO0 MPEMSATCTBHS HYKHO YTOOBI
U3Ty4yaTeNb BOCIPOW3BENl 3BYK OINpEAENECHHOW 4YacTOThl B HAMpaBICHUH MPENSTCTBUS.
3ByKOBasi BOJTHA OTPA3UTCS OT MPEMATCTBHA U OyJeT rnoiiMana MUKpodoHoM. M3mepsist Bpemst
C MOMEHTa MOCHUIKH 3BYKOBOI BOJIHBI, 0 MOMEHTA OMPEEICHUS 9Xa, U 3Hasi CKOPOCTh 3BYKa
MO>KHO HalTH PacCTOSIHUE.

3) [Tnara GSM-monema IComSat v1.1 (umu GSM/GPRS Shield) na 6aze
yuna SIM900 (pucyHnox 2B).

GSM - mozeM mpenHa3HadyeH Ajs nepenadyu AaHHbIX B ceTssx GSM - cranpapra. C
MIOMOIIIFI0 TAaKOTO MOJEMa MOXXHO OCYIIECTBIATH TeJde(OHHBIE 3BOHKH, NPUHUMATH W
oTnpaBisaTh SMS-coobmienus, noakatouatsess K GPRS nmo MHTEepHETY M niepeaBaTh NaHHBIE.

Ycerpoiicteo JIVB 2/0,005-10 aktuBHO wmcmonsdyer GSM - monem. M3mepeHHbIe
nanHble otmpanisiorcss mo GPRS - coemunenunio Ha cepBep. Kpome sTtoro c¢ cepsepa
CUMTBHIBAIOTCS KOMAH/BI Ui HACTPOMKM W JMArHOCTUKM JNaTdnka. KoMaHabl MOTyT OBITH
nociaHbl Ha JnaTyuk depe3 SMS - coobmenus. O6paboTaB KOMaHIy, AATYUK OTHPABISET
orBeTHOE SMS - coobmenne. Jlatunk ymeeT (GUIbTPOBATh HEHYKHbBIE COOOIICHUS U yIaITh
UX U3 MMaMATH, 9TOOBI OHU HE 3aCOPSUTH €e.

4) [Tnara pacmupenust coemectumasi ¢ Arduino UNO — Ext_Shield
(pucyHoK 2r).

[InaTa pacmmpenuss — 3T0 HEOONBIION MOIYJb, CIIOCOOHBIN JIETKO MOAKIIOYATHCA K
wiare Arduino ¥ BBIMOJHATH JAOMOJHUTENbHbIE (DYHKIHUH, KOTOPHIX HET B OCHOBHOM ILIaTe
Arduino.

@ynkiun miatel pacmupenust Ext Shield v1.0

¢ KoHTpoIb 3apsiia HOAKIIOUEHHOTO K Arduino akkyMyJIsITopa;

¢ Y 100HO€ TOJKITIOUEHHE YIbTPa3ByKOBOIO AaTYHKA, Yepe3 KIEMMHUK;

o J[oTIOTHUTENBHBIN pa3beM IS TOIKIIOUCHUS aKKyMYJIATOPA;

ePa3zpeM IS MOAKIIOYEHHS CBETOAHMOJHOTO WHAWKATOpPA, KOTOPBIH OyneT
BBIBeJICH Ha Kopnyc natuuka [[YB 2/0,005-10;

e Moynb 4acoB PeaJbHOTO BPEMEHHU.

bnaronmapst 3ToMy MO0 MOXKHO 3HAYHTEIBHO SKOHOMHUTH 3apsij] aKKyMyJsTopa 3a
CYeT TOTO, YTO HET HEOOXOAUMOCTH KaXXAyt0 MUHYTY BKItouaTh GSM-MoJieM, Ui IpOBEPKU
BpPEMEHHU.

5) Axxymynstop 12B — qyist nutanust ycTpoicTBa (pUCYHOK 21).

Bce nreMeHTBI YCTaHOBJIEHBI B TE€PMETHUYHBIM KOPITYC, JUISL 3aIIUTHl OT BIUSHHS
OKpyXaromiei cpenbl. JlaTuuk paccTOsSHHUS pacHojOKEH B HIDKHEH dYacTu mpubopa ¢
BBICTYTAIONIMMH 32 TIPEIITbI KOPITyCa YyBCTBUTEIHHBIMH SJIEMEHTAMH.



Ha smmeBoit  cropone mpubOopa  HaxOIWUTHCS  CBETOAWOMHBIA  MHIMKATOP,
OTOOpaXaromuii COCTOSIHUE paboThl YyCTpOHCTBA. B HOpMalbHOM paboueM pexume
CBETOIMO MOpraeT 1 pa3 B MUHYTY.

a)

a) otnanoynas mwiata Arduino UNO; 0) ynbTpa3BykoBoit natuuk pacctosinust HC-SR04;
B) GSM-monem IComSat vl1.1; r) mnata Ext_Shield v1.0; n) akkymynstop 12B — most
IIUTaHUs YCTPOUCTBA

Pucynok 2 — Kommnekryronue npudopa JJYB 2/0,005-10

AKKkymynsiTopHas OaTapes HAXOIUTCS BHE KOpITyca YCTPONCTBA M MOJKIIIOYAETCS K
pa3beMy MHUTAHUS AIEKTPUUSCKUMU ITPOBOIAMHU.

[TpoGiiemMa ¢ UCTOYHUKOM MUTAHHS B OTJAICHHBIX MECTHOCTSIX PEIIAETCsl C TIOMOIIBIO
QIBTEPHATHBHOTO WCTOYHUKA - CojHeyHOW maHenw. CoilHeYHas TMaHenb He Tpelyer
MOBTOPHOTO 3apsifia ANeKTpodHepruu. [Ipu pacuerax B BEreTallMOHHBIN MMEPUOJ AJIS TaTYHKA
ypoBHs Bojbl TpeOyetrcst 12V Ha 10W oObeMoMm akkymyssaropa 7 ammep/dac. [Ipu pabore
TBTEPHATHBHOTO UCTOYHUKA MUTAHUS B aBTOMATU3MPOBAHHOM PEKUME OBUIO BBHISBICHO, YTO
1OCJIE €r0 YCTaHOBKH, B JajbHEUIIEM, HET HEOOXOAWMOCTH B €r0 PEMOHTE, CEPBUCHOM
oOciykuBaHUU U MojepHu3anuu. Kpome Toro, pabora coiaHeuHbIX OaTapell HE 3aBUCUT OT
BPEMEHHU I'0J1a, MOTOIHBIX U APYTUX (HaKTOPOB.

P HUCYHOK 3 - PaGora AJIbTCPHATHUBHOTI'O UCTOYHUKA TUTAHUSA
B aBTOMAaTU3UPOBAHHOM PCIKHUME

Pe3yabTaTsl U 00CyKIEHUE
Yerpoiicto IYB 2/0,005-10 paboTaet B AByX peKUMax: TECTOBOM M paboueMm.



B TecTtoBOM pekmme U3MepeHus He 3aImycKaroTes 1o rpaduky. Y CcTpolcTBO HAXOIUTCS
B IIOCTOSIHHOM OXXHJAHWU KOMaHJ BBOJHUMBIX C IIOCJIEOBATEIBHOTO NOPTA, & TAK)KE KaXble
30 cek. MPOUCXOIUT MPOBEPKa HOBBIX SMS M HOBBIX cepBEpHBIX KOMaHI. B aTom pexume
MoxHO Hactpouts HAYB 2/0,005-10, mocMOTpeTh COXpaHEHHbIE HACTPOMKH, MPOBEPHUTH
BBITIOJTHSCTCS JIM OTIPaBKa JIaHHBIX, TPOBEPUTH OanaHc U T.1. B TtectoBom pexknme GSM -
MOJIEM TOCTOSIHHO BKJIIOYEH, 3apeructpupoBad B GSM - cetu u nonkimroueH k MHTepHeTy
yepe3 GPRS.

B pabouem pexume IYB 2/0,005-10 Gosblryio 4acTe BpeMEHH HAXOJUTCS B «CIISALLIEM»
COCTOSIHUM, T.€. B PE)KMME MUHUMAJIBHOIO YHEProNnoTpedsieHns. DTO HYKHO JJIsl MPOAJICHUS
paboThl ycTpoiicTBa OT OAHOrO akkymynusaropa. GSM - MomeM MOCTOSHHO BBIKIIOYEH, U
BKJIIOYAETCS TOJIBKO TOTJa, KOTJa HY>)KHO TIepeJiaTh U3MEPEHHBIE TaHHbIE.

Harnsnnas cxema nonkmouenus JJYB 2/0,005-10 k komnbroTepy moka3aHa Ha pUCYHKE
2.

AaTumx HC-SR04 Ceevognon Mnara pacluKpeHHa
Ext_Shield v1.0

GSM-aHTEHHS

NepcodanbHbIA
HKomneroTtep

AganTep NETIHWA
~TI0ACV/ 1200V LA

Pucynok 2 - Cxema nonkitouenus natunka IYB 2/0,005-10
K IIEpCOHAITLHOMY KOMIIBIOTEPY

I[aT‘—II/IK J0 Haydajla BEr€TallMOHHOI'O II€pHoAa MOHTHUPYIOTCA Ha THAPOIIOCTaxX ITOCIIC
MpEaABAPUTCIIbHBIX TMOATOTOBUTCIIBHBIX pa60T. B TexHMYecKOM OTHOIIEHHH MOHTa)KHEIC
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paboTHl TPEACTABISAIOT YCTAaHOBKY NMPHOOpAa Ha IMOBEPXHOCTH YCIIOKOMTEIBHOTO KOJIOMIA
BHYTpU MeTaJUIMueckoro smuka pasmepoMm 30x30x30 MM, KECTKO 3aKpeIJIEHHOIO Ha
HoNepeyHble Yrojiku Kojoana (pucyHok 3). PaccrosHume OT MOBEPXHOCTH KOJOAIA M0
MaKCHUMaJIbHOTO YPOBHS BOJIBI B KOJIOJIE TOJKHO ObITh He MeHee 0,5 M. [3].

Pucynok 3 - MonTaxusie paboTsl 1o yctaHoBke npudopa [YB 2/0,005-10 na
MOBEPXHOCTH YCIOKOUTEIHHOT'O KOJIOIIIa ACCHHCKOTO THAPOY3Jia

AYB 2/0,005-10, pacmofio)K€HHBI Ha THUAPONOCTE, pabOTaeT B aBTOMATHUYECKOM
peXUMe U TMOJyYeHHbIE JaHHbIE CHCTEMaTHYEeCKH OTIpAaBISET HA MHTEPHET - pecypc (cait
www.duv2.kz) [4].

BriBoabl

JlanHubpie nmaTtyvikd OBLTM  BHEApPEHBI Ha ruapornocrax KamOpuickor u FHOxHO -
Kazaxcranckoit obnacreit. Mcnons3oBanue J[YB 2/0,005-10 Ha ruapornocTax opocUTEIbHBIX
CHUCTEM NPUBOAUT K IOBBIIIEHHIO TOYHOCTU ONPEIENIEHUSI YPOBHA M pacxoda BOIbI U
OTepaTHUBHOCTU moONydeHuss uHpopmaruu. [IpuMeHeHune naHHOro mpHOOpa B YCIOBUAX
nedunuTa BOJHBIX pECypcoB oOecredyrBaeT OOBEKTHBHBIA yYeT HCIOIb30BaHHUS BOJABI U
BBIPA0OTKY Yy BOJOIOJB30BaTENCH OEPekIIMBOTO OTHOIICHUS K HEH, YTO COOTBETCTBYET
npuopureraM pa3BuTus Kazaxcrana B pamKkax «3eJI€HOW SKOHOMUKHI.
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MANAGEMENT OF WATER DISTRIBUTION PROCESSES AT THE
IRRIGATION SYSTEMS WITH THE MODERN TECHNOLOGIES



Abstract. The main criterion for evaluating systems and means for measuring the
parameters of the water flow is the reliability of the information obtained, which is
determined by the reliability of the operation of the systems and the metrological
characteristics of the measuring instruments. Thus, developments in this area should be based
on new approaches to the formation of system water accounting based on innovative
technologies in the field of measurement technology and metrology. The article presents the
equipment, the principle of connection, operation and installation of the WLS 2/0,005-10
device developed at the Kazakh Scientific Research Institute of Water Economy.

Keywords: water accounting, automation, sensor, test mode, work mode, gauging
station.



