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AHJATIA

Juruiomapik sko0aga TYTHIHYIIBUIAPAAH aKMmapaTThl CBIMCHI3 KiOepy HeriziHieri AMaTsl
KaJIaChIHIaFbl KAIAJIBIK CY aPHACBIHBIH CY NIBIFBIHBIH aKBUIBI €CETIKE ATy )KYHECiH 3epTTey Maceneci
KapacThIPbLIA/IbL.

Byn TakpIphInTEL 3epTTEy Ke3iHae 013 TeXHOJOTHsUIapAbl TaHJAYbIMbI3 KaXET, €CenTeyill
KYPBIFBI, KJIallaHAap TaHAAaybIMbI3 KaXKeT. byl TexHojorusuiap Kail jxkarbiHaH THiMai? Hecimen
epexmeneneni? Kait 0arpirta Konganaapl? Ocel cypakTapra xayan OepeTiH 00JlaMbIH.

Bapinbik TexHOJIOTHsIIap OOMBIHINA TOJIBIK aKIapaTrTap YChIHBUIABI JKOHE OJIAp/IbIH JKYMBIC
icTey MpUHIMIT KapacThIpbutasl. Matlab GarmapiaMachsinaa MaTeMaTHKAIBIK MOEI jKacalbIHAIbI.

AUutoCAD oOGarmapinamacbiHaa (QyHKIIMOHAIIBI CYI0achl ChI3bUIAMbLL. | |A TMOPTAIBIHBIH
KOMETIMEH MaliJaTaHyIIbIIap aBTOMATTaHIBIPY >K00aaphIH Kypa anajpl xoHe Oackapa anassl, PLC-
Il opTYpIIi OaFaapiamManay TUIAEpiH KoJAaHa OTBIPBIN OaFaapiiaMainai anajbl (MbIcasbl, Oacraaak

JIOTHKAChl, PYHKIIMOHAIIB OJIOK-CXeMa KOHE KYPBUIBIMABIK MOTiH), HHTYUTHBTI TpapUKaIbIK
untepdeiicrepmer HMI nampita anazibl )oHe KYyHEH] TUarHOCTUKAIAY MEH aKayJIbIKTap/Ibl )KOFOIbI
Ky3ere aceipa ananbl. barmapiamaliblK jkacakTama ©HEPKICINTIK aBTOMATTAHABIPY CallaChIHIAFbI
»o0anay IpoleciH OHTAIaHIBIPY XKoHE OHIMAUIIKTI apTTHIPY YIIIH KONTEereH Kypanaap MeH
MYMKIHAIKTEP1 YChIHAIBI.

AHHOTAIMS

B gumioMHOM — @IpoeKTe — pacCMaTpHUBAeTCS  BONPOC — HCCIIEJOBAHUS  CHUCTEMBI
MHTEJUIEKTYaJIbHOI'O y4eTa pacxoja BOJbl T'OPOACKOr0 BOAOKaHaJa B Topojae AJMaTbl Ha OCHOBE
OecripoBOIHOM Nepeauu HH(POpMALMU OT OTpeOUTeNeH.

ITpu u3ydyeHuu 3TOi TeMbI MbI JOJDKHBI BHIOUPATh TEXHOJIOTUH, BBIYUCIUTEIBHYIO CHCTEMY,
kinananpl. C Kakoil cTopoHbl 3¢¢eKkTuBHBl 3TH TexHojoruu? Yem otauuaerca? B kakom
HaIPaBJIEHUU OH MCNOJb3yeT? byny oTBE€4aTh Ha 3TH BONPOCHI.

[TpenocTasnsercs moapoOHast UHGOPMAIHS 110 BCEM TEXHOJOTHAM U pacCMaTpUBAETCs MPUHIUI UX
pabotsl. B mporpamme Matlab pa3pabarbeiBactcst MaTemMaTHueckas MOJIEIb.

B mporpamme AutoCAD napucoBana (yHkimoHanbHas cxema. C nmomorpio noprana TIA
MI0JIb30BaTEIM MOTYT CO3/]aBaTh U YIPABJIATh MPOEKTaMH aBTOMAaTH3aIMH, IporpaMmMupoBaTsh PLC ¢
HCIOJIb30BaHUEM Pa3IMUYHBIX S3bIKOB IporpaMMupoBanus , [IporpammHoe o0ecrieyeHue npeanaraet
MHOECTBO HHCTPYMEHTOB M (YHKIMHN /17151 ONTUMHU3AIUH IIpoliecca MPOSKTUPOBAHUS U MOBBIIIEHUS
MIPOU3BOIUTENILHOCTH B 00J1aCTH MPOMBIIIIJIEHHOM aBTOMaTU3allHH.

ANNOTATION

The thesis project considers the issue of studying the system of intelligent water consumption
accounting of the municipal water utility in Almaty based on wireless transmission of information
from consumers.

When studying this topic, we must choose technologies, computing system, valves. From what
side are these technologies effective? How is it different? In which direction does it use? | will answer
these questions.

Detailed information on all technologies is provided and the principle of their operation is
considered. A mathematical model is being developed in the Matlab program.

A functional diagram is drawn in the AutoCAD program. With the help of the TIA portal,
users can create and manage automation projects, program PLC using various programming
languages, develop HMI with intuitive graphical interfaces and perform system diagnostics and
troubleshooting. The software offers a variety of tools and functions to optimize the design process
and increase productivity in the field of industrial automation.
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KIPICIIE

Cy apHacwhlHIarbl Cy IIBIFBIHBIHBIH ~ aKbUIIBI ~€CemKe ajiy KyHeci,
TYTBIHYIIBIJIAPIAH aKIMapaTThl CBIMCHI3 XKiOepy HeriziHae, AJMaThl KaJdachIHIAFbI
KaJIaJIbIK CY apHACHIHBIH KOIITETeH KEPJICPIHEH Cy TapTyIapbIHBIH CAHbI MCH JCHT CHiH
OakpLUIayFa HET13/ICNTeH XKYHe.

Ecenrerimrep MeH IepeKkTepi €CemKe ally KOHTEKCTIHJIE aKbUIIbI €CernTey
KyHecl opTypsi mapaMmeTpiep/i €cemke ajay XoHe OakpuIay VIIiH KOJIaHBUIATHIH
TEPEKTeP/Il )KUHAY, TaJaay )KOHE OHACYIIH )KeTUIIIPIITEH KYyHenepine ciireMe xacan
ayaJpl.

HakTpl yakpIT peKUMIHIE AJIEKTP DHEPTHUSACHIH TYTHIHY TYpaiabl MOIIMETTEPIl
KUHAI, OJIapJibl OpTajbIK Oackapy kyheciHe xidepyre KaOUIeTTi aKbUIAbI SHEPTHUs
ecenterimrepi 0ap. byn ecenrterimTep AepeKkTepl Tauai anajbl, aHOMaIUIIAPAbI
HEMECE SHEPTUSHbI TUIMCI3 MMai1ajaHy 1bl AaHBIKTAK ana/ibl )KOHE YPHEPTHUs MPOIECTEPIH
OHTAMJIaHBIPY YIIIH TYTHIHY TypaJibl aKlapat Oepe ajaaibl.

Conpaii-ak, cy Hemece ra3 €CeNTerilTepiH/Ie TYThIHY JIEpPEKTEpiH >KUHAyFa
KOHE oJIap/pl OacKapy KykeciHe kioepyre MyMKIHAIK OepeTiH aKbUIAbl PYHKIUsIap
€HT1311yl MyMKiH. ByJt pecypcrap/ipl naiiianany/isl TajugayFa, aFblll KeTyJIepal HeMece
OMCTTEH THIC TYTHIHYIIBUIBIK YJTIJIEPl aHBIKTayFa >KOHE PEeCcypcTap/ibl KalllbIKTaH
Oackapy apKbUIbl 0ackapyFa MyMKIiH/IIK Oepe/il.

EcenTerimrepaer: akpUiAbl €CENTey KyHenepl OyXraaTepiik eCenTiH AT
MEH THUIMJIUIITIH apTThIpy, COHAA-aK aybITKyJapAbl aHBIKTAy >KOHE IPOIIECTEP/l
OHTAMJIAaHBIPY YIIH MANIUHAIBIK OKBITY aJTOPUTMIEPIH KOHE YJIKEH JepeKTepii
Tajaayabl KOJAaHa allajibl.

Mynpmait >kyienep pecypcrapabl 0Oakbuiay MeH Oackapynbl KaKcapTyrFa,
SHEPTUSHBI, CY/Ibl HEMECE Ta3/bl Maianany THIMIUIITIH apTThIPyFa, IMIBIFBIHAAD MEH
KOpIIIaFaH opTara dcep/il a3alTyFa MYMKIHIIK Oepei.

byn xyle KananblK Cy apHAChIHAAFbl JKarJaiyiapabl KOPCETE OTBIPHIN, CY
TapTyJIapbIHBIH CaHBIH KOHE JCHIeiiH aHbIKTayFa KemekTece 1. COHbIMEH Katap, Oy
KYWe TYTBIHYIIBUTAPJaH aJbIHATHIH aKNapaTThl CAHAWTHIH, MYMKIH/IITIHIIIE MaHBI3IbI
aKMmapaTThl aHBIKTayFa JOHE Cy apHAChIHIAFbl JKaFJaijiapabl €cenTey YIIiH
nanganaHbLIaab].

Ocpl xoHE 0acka MoceNeNep/IiH Kbl KaObUIJaHFaH MIETiM1 aBTOMATTAHIBIPY
KYHECIH eHrizy Oombim TaObUIaAbl. TYTHIHYNMIBUIApAAH aKmapaTThl CBIMCHI3 Oepy
HETi31H/1e AJMaThl KaJacChIHBIH KaJIaJbIK Cy apHACHIHBIH CY TYTBIHYIBI 3USATKEPIIIK
€CemnKe ajy >KYHWECIH 3epTTey Cy pecypcTapblH OacKapy THIMIAUIITIH apTTHIPY >KOHE
CyMEH XKaOJbIKTay IIBIFBIHAAPHIH OHTAWIAHABIPY VIIIH ©3€KTI MIHAET OOJIbII
TaOBLIAIEL.

By kylieHiH HETi3T1 WIESChI-CyIbl TYTHIHY Typasibl aKmapaTThl KaJajbK CY
apHACBIHBIH CEpBEpiHE CBhIMCHI3 Oepy apKpUIbl Cy ecenterimTepin opHaTy. Cynbl
TYTBIHY TYpasbl JEPEKTEP HAKTHI YaKbIT PSKUMIHJIC KUHATIAIBI KOHE OJlap OHICICTIH
YKOHE TaJIJJaHaThIH cepBepre xidepiiaeni.

MyHpmaif >xyHeHIH MaHbBI3[Ibl apTHIKIIBUIBIFBI-CYMEH Ka0JbIKTay KYHeCciHaeri
arpIll KETY/Il KoHEe Oacka Mocenenepal Te3 aHbIKTay MYMKIHIITi, OyJI oJapFa Te3 OpeKeT
€Tyre >KOHE BIKTHMAJl anaTTapAblH alJIbIH adyFa MYMKIHJIIK Oepei.
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1 Heri3ri 6eJim
1.1 Opranbik 6acKapy NyHKTiHe aKNapaTThl CbIMCHI3 Ki0epy

Cy apHachlHBIH Cy IIBIFBIHBIH aKBUIABI €CENTEy IKYWECIHIH OpTaIbIK
AUCTIETYEPIIIK MYHKTI KYMBIC 1CT€y MPHUHIMIN Cy HIBIFBIHBIH €CEeNTey IMPOLECIHIH
7 (HEeKTUBTIUIITIH apTThIpyFa MYMKIHAIK Oepei.

OpTanbIK IuCIeTYepiliK MyHKTI, Cy apHACBIHIAFBl OapJIbIK Cy KYHBIH €CernTey
KylhesnepiH OipiKTipy *oHe Oaranmayra MyMKIHJIK OepeTiH xep. Onap cy THIMALTITIH
KOHE Cy KbICKa Mep3iMJIe Te3 eCelnTey MYMKIHAITIH KamMTaMachl3 €Ty YIIH Kepek
OapJIbIK XKy#enepl ekinTectipyre 0osaabl. bysl MyHKTTIH )KYMBICHI CY apHACBHIH/IAFbI
OapJIbIK JKyHenepai O1piKTIpy, Cy THIMAUITIH XKOHE CYy pPeCcypCcTapblH KAMTaMachl3 €Ty
OOMBIHIIIA )KYMBIC 1CT€Y1HIH HET13T1 MIHJIETTEPIH aTKapy OOJIBIN TaObLIA IbI.

WuTemnekTyanapl Cy aFblHBIH €CENKe ajy Kyheci-OyJl Cy aFbIHBIH THIMIIPEK
AKOHE JONMIpeK OakbuIayFa )KoHE OJIIeyre MYMKIHIIK OepeTiH TexHosnorus. On oferre
aKbUIIBI Cy €CEMNTETITepIHeH, JepPeKTepAl >KUHAY WHOPAKYPHUILIMBIHAH >KOHE
JepeKTep/Il bacKapy *koHe Tajaay YIIiH OaraapiaMalbIK MiIaT@opMaaad TYpasbl.

AKBLIBI Cy aFbIHBIH €CEIKE Ay KYHecl 9[IeTTe OChlIail )KyMBbIC 1CTEHAI:

AKBUIIBI Cy €CeNTerimTepi: JICTYPAl Cy €CenTerimrTepi CyAabl TYThIHYIbI 11
OJIIICUTIH KOHE TIPKEM aNaThlH aKbUIAbl €CENTETITEPMEH aybICTHIPbUIAbI. by
€CEeNTerimTep TYThIHY JACPEKTEPIH KUHAY XKoHE Oepy YIIIH CEHCOpJapMeH >KOHE
OalijaHBIC MOIYJIBJEPIMEH K0 IbIKTAJIFaH.

JlepexTepai )kuHay HHOPAKYPBUIBIMBL: KYHe eCenTerimTepaiH KOPCETKIIITEePIH
CMapT €CENTEerimTepaeH OPTAIbIK JEPEKTep *KUHAY HYKTECIHE TachIMajjgay VIIIH YSUIbI
xeminep, Wi-Fi aHemece LoORaWAN cuHsKTBI apHaiibl TOMEH KyaTThl jkahaHIBIK kel
(LPWAN) cuskThb1 OaiiaHbIC TEXHOJIOTHSJIAPBIH Ak 1agaHa b,

Hepektepni Oackapy matdopMmachl: >KMHAJIFaH JEpEeKTep OYJITThI HeMece
KEPrumkTi OarmapiamManblK IiIatgopMa apKeUlbl OHIENEl, CaKTalalbl >KOHE
Oackapbliaasl. by muatdopma aepekTepal Tanjay, BU3yaln3alus >KoHE ecer Oepy
YIIH (YHKIHMOHANIBUIBIKTBI KAMTAMAChI3 €TEIl.

TyTeiHy bl OaKblIay: AepekTepl 6ackapy miaTGopMachiHBIH KOMETIMEH CYJIbI
TYTBIHYIBl HaKThl YakKbIT peXHMiHAEe OakpuUiayra Hemece Oenrim Oip Ke3eHaepie
Tanmayra Oonamel. YW wHenepi HeEMece KOMMYHAIABIK KbI3METTEP CHSAKTHI
naiama”yIbUiap AepeKkTepre KOJI )KETKI3e aajibl )KOHE Cybl aljalaHy cXeMaiaphbl
Typasbl TYCIHIK aJia ajaajbl.

AFBIT KETY/I1 aHBIKTAY JKOHE €CKEPTYJIep: aKbULIbI OyXTalaTepiliK ecel Kyhenepi
aFbIll KETY/Ii aHBIKTAy aITOPUTMICPIH /¢ KaMTybl MyMKiH. Cy aFbIHBIHBIH HEMECE aFbIIl
KEeTYAIH OJETTCH ThIC CXEMaJlaphl aHBIKTAIYbI MYMKIH JKOHE ITaiIajiaHyIIbLIapra
THICTI 1Iapajap KaObuiay YIIIiH €CKepTyep ki0epilyl MyMKiH.

WHTeUIeKTyanapl Cy TYTBIHY JKYHECIHIH apTBIKIIBIIBIKTApbl MBIHAIAPIBI
KaMTHIbI:

Jlon ecen aMbIpbICy: *Kyie ecenTeysepaeri Kareaepl HeMece Cy TeJleMAepiHeri
COMKECCI3AIKTEP/Il JKOI apKbUIbI JI9JT KOHE PYKCATCHI3 KOJ KETKI3yJAeH KOpFrajFaH
eJIIeMIEP/Il KAMTaMacChI3 €TEII.



Cyasl yHemzey: HakTel yakbITTarbl Oakbuiay *oHE TYTHIHY Typasbl Xxabapaap
Oony maiilanaHyibuiapra TaOUFATThl KOpPFAy OPEKETTEPiH BIHTANAHIBIPY aPKbLIbI
CyJIbl TIaiiTasiaHy TypaJibl KeOipek xadbapaap 0oiyFa KOMEKTeCe/Ii.

AFBITI KETY/l1 aHBIKTAY OHE aJI/IbIH ally: aFbIT KeTY/I1 YaKThUIbI aHBIKTAY CY/IbIH
KOFaJTybIH, MYJIKTIH 3aKbIMJIAHYBIH KOHE YKOHJEY IIbIFbIHIAPBIHBIH KOFapbhLUIaybIH
OonapIpMayFa KOMEKTECE/I].

OnepanusiablK  THIMAUIK: KOMMYHQIIBIK  KBI3BMETTEpP ©3  KYMBICHIH
OHTaMIaHJbIpa anaibl, )KYHEHIH aFbIll KeTylH HEMeCEe aybITKYbIH aHBIKTAH aia bl KoHE
TEeXHHUKAJIBIK KbI3MET KOPCETy MIapajapbliH TUIM/I )KOCTIapiiail anajbl.

Tyracrail anranga, Cyabl TYTBIHY/ABI €CETKE alyIbIH WHTEIICKTYaIAbl KyhHecl
CyIOpl THIMAL OackapyaAbl, ONapAbl CaKTayAbl >KOHE J97 JEpEeKTep MEH maiijaibl
aKmaparTbl KaMmMTaMmachl3 €Ty apKbUIbl TYTHIHYIIBIJIADMEH ©3apa 9peKeTTecy/ll
AKAKCAPTYIbl KAMTAMAChI3 €TE/Il.

Cy LWIBIFBIHBIH €CeNTey )KYUECIHIH THIM/1 )KaKTaphl :

- Cy HIBIFBIHBIH KOPCETY, aHBIKTAY KOHE KOPCETY;

-Cy KpICKa Mep3iMJIe Te3 ecenTey MYMKIHAIrH OepeTiH OeyceHl
TEXHOJIOTHSIIAP/IbI TaliJaIany;

- Cy THIMIUITIH KOHE Cy apHACBhIHJAFbl OapiibIK Kyienepal OIpIKTIpy >KoHE
Oaranay;

- Cy IIBIFBIHBIH KeJIEC] KYHIHIE I€UIHFbI )KOCIIAPBIH E€CEITEY;

TyTeHYIIBIIApaH aKmapaTThl CHIMCBHI3 Oepy Heri3iHae ANIMaThl KaJlachIHBIH
KaJaJIbIK Cy apHAChIHBIH Cy TYTBIHY/BI 3UATKEPJIIK €CENKE ally JKYHECiH 3epTTey Cy
pecypcTapbiH 0acKapy THIMIUIITIH apTThIPY KOHE CYMEH KaOJIbIKTay IIbIFBIHIAPBIH
OHTANIAHBIPY YIIIH ©3€KT1 MIHACST OOJIBIN TaObLIA/IbI.

Bbyn xyleHiH Heri3ri uAesichbl — Cylbl TYThIHY TypaJibl aKnapaTThl KaJlajblK CY
apHACBIHBIH CEpBEpIHE CBHIMCHI3 Oepy apKbUIbl Cy ecenterimTepin opHaTy. Cynbl
TYTBIHY TYpaJibl JEPEKTEP HAKTHI YAKbIT PEKUMIH/IC )KUHATIAIIBI )KOHE 0JIap OHJICTETIH
YKOHE TaJIJJAHAThIH cepBepre xiodepiieni.

MyHpail >KyHeHIH MaHbI3/Ibl apTHIKIIBUIBIFBI-CYMEH >KaObIKTay >KYyHeCIHIeri
arplll KeTYy/I1 *oHe 0acka Mocenenepil Te3 aHbIKTay MYMKIHIIT1, OyJl ojapra Te3 9peKeT
€TyTe JKOHE BIKTUMAJI allaTTap/IbIH aJl/IbIH allyFa MYMKIHJIIK Oepel.

Byn sxylieHi icke achIpy YIIIIH KeJeci KaiaMIapabl OpbIHAQY KaXKeT:

Kanansik cy apHachIHBIH CEpBEPIHJIC CYIbI TYTHIHY JEPEKTEPIH KaObLIIAY HKoHE
OHJICY YIIIIH OaFapiaMalibIKk KaMTaMachl3 €Ty 931pJey.

TyTeIHYMmIBUTApAaH CYIbl TYTBIHY Typasibl akmapaTThl CHIMCHI3 KiOEpeTiH Cy
€CeNnTerilmTepiH OpHAThIHbI3. KalaHbIH IIaFblH yYacKeciHAe KYHeHl TecTuUiey KoHe
OHBIH JKYMBICHIH TaJiay.

AnMaThl KaJlachlHBIH KaJABIK Cy apHACBIHBIH Cy TYTBHIHY Bl 3USTKEPIIIK €CETKe
aly JKYHWECiH 3epTTey HOTHKECIHIE TYTHIHYIIBUIApAAH aKMIapaTrThl ChIMCHI3 Oepy
HET131He MbIHaJal apTHIKIIBUIBIKTApFa KOJI KETKI3yTre 00JIaIb:

- KaJlaHbIH Cy PECypCTapbiH OacKapy TUIMJILIITIH apTThIPY;

- CyMeH ka0 IpIKTay MIBIFBIHIAPBIH OHTAHIAHIBIPY;

- CyMeH ka0JIbIKTay *KYHECIHJIeT1 aFbIl KeTYl ®KoHe 0acka Macenenepal
KBIJIaM aHBIKTAY;

- TyThIHyIIBIIAPFA KBI3MET KOPCETY CaIlachliH apTThIPY.
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CyMeH xa0apIKTay
Kyieci ->

g

AFBIHIIBI CyTapIaBl
T Ta3apTy KOHIBIDFBICHI

Cy oypy
Kykecl

'3; Kapi3 (kaHaTH3AITHA)

KO/IIeKTOPBI

Copfel
2
KeTepity BacTanksl

TYHIBIPFBIIITAD

N - i
Kapisaik cOprsl
CTAHITHACEHI
Cy Rammprm

TaszapTeLIFaH
Cy KOHMachl

” Eximmi PeTEK
TYHIBIPFRINITAP

1.1 - cyper — Typ¥bIH yilsiepai CyMeH KaMTaMachl3 €Ty JKyheci

CyMeH xa0apIKTay1bl ABTOMATTAHJIBIPY KAXKETTUIINHE KeJIeTiH 0oJcaK, CyMEH
XKaOJBIKTAy >KOHE JIPEHAXX CalacChlHAAFbl aKbUIABI HICHIIMACP YHIIH KaUIbUIBIFBIH
apTThIpabl, KayllCI31KTI apTThIPA/Ibl )KoHE OIpKaTap MacenenepaAl memei:

- OpHAJIACKAH JKEpIHE, KAaIBIKThIFbIHA, KaOaTTapblHAa KapamacTaH OapJibIK
KaOBUIAFbIIITAP/Ibl O1PKENIKI CYMEH KaMTaMachi3 €Ty.

- Ka3aHJbIKTapaa, OacceifHae, cayHajga TeMmIepaTypaHbl  O€NrijeHreH
TeMIIepaTypara JIeiH KbI3AbIPY XKoHE yCTar TYpY.

- Kocankpl CHIMBIMIBUIBIKTAFbI, KbUIBITKBIIITAPAAFbI, OaCCEHHACT] JTeHI e Il
Oackapy.

- CIMIIKTEp/l, Keraljapibl, >KbUIbDKaWmapapl, OakmiaHel, Oay-0Oakiia
arallTapbiH cyapy.

- BAHHAHBI KQXXETTI YyaKbITTa TOJITBHIPY KOHE CYIbl OEpuIreH TemIieparypara
NeNiH KbI3IBIPY.

- CyJIbl Ta3apTy CY3TUIEPiHIH JKaFAaiIapblH TEKCEpPY.

- )KOCIIapJibl TEXHUKAJIBIK Oailkay, CEpBUCTIK KbI3MET TypaJjbl xabapiama.

- KeTy, KYOBbIpIapJblH >KapblIybl, CY Tachlll KETyl CHSKThl TOTCHIIE
KarJalnapablH ajlblH aly MaKcaTbIHAA CYMEH >KaOJbIKTayabl aBTOMATThI TYPHE
eLIipy.

-Kyhene OonFaH akaynapAsl Hemece Oacka Ja OKHWFajap >Kaibl, TIiOTi
KAIIIBIKTaH dJIEKTPOHIBIK TYpJIE YU nenepine xadapiay.

3amaHaynfa aBTOMAaTTaHABIPYFa KeJETiH OoJicak, Kasipri 3aMaHfbl IMATEpe
HEeMece YHIe CyMeH XKaOJpIKTay CcXemajlapbl CTaHAapTThl CYMEH >KaOJbIKTay
KyHenepine KaparaHaa >KaKChIpak.
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Kecte 1.1 — ABTOMaTTaHABIPBUIFaH KOHE aKbUIIBI KYHEJIepAeri Cy KeTKI31IiMI
Ke3iHje OOJIaThIH aKayJap/blH, TOTCHIIE KaFIaliaap IbIH KOHE TOMCH/IC KOPCETUITCH

Oacka Ja pakTopJIapAbIH aJAbIH aTy Iapajaphl.

Kacueri/okura | Kapanaiieim cy | CyMeH KaMTaMachl3 eTYAIH aKbLI/IbI
KYOBIPBI Kyhect
Kes-kenren yi- | beameniH yikeH | JlaTuukTepAiH ~ KOMETIMEH  IKYiie
JKaWJarel CYJbIH | ayMarbl CyFa OaTKaH | cepmiaic Taijga OosiFaHHaH KeiH
arybl JKarmaiaa peakius | O1pJieH CyAbIH OepiayiH TOKTaTabl.
KepceTe/l.
PesepByapnap | UHTYUTUBTUTIKTI JlatuukTep  Ccy3riuiepliH  KYHiH
MEH OacIIBUIBIKKA amy | GakbLIaMIbI, COHBIMEH KaTap
arbIHIap/IaFbI HEMece YHeMI Tajijlay | pe3epByapiapabl aBTOMATThl TYPIE
CYJIBIH CalachlH | YIIIH ChIHaAMaJjap | KopJjapMeH Oipre kaHapTabl.
OakplIay QJBIHBIIT ~ OTBIPBUIYHI
KepeK.
KambikTeikTan | MyMKiH eMec. Herisri OarnmapiaamMa MEH
JKYHEHIH Heri3Ti JATYUKTEPI1H KOPCETKIITEepl
TOpaITapbIHbIH ’kaspuianbl  koHe SMS  Hemece
xKan-Kyii VHTEPHET apKbUIbI MaiJajaHy IIbFa
TypaJbl Ke3-KEJIT'eH KaIlIbIKTHIKTA JIe0epii.

aKmapaTThl Oepy

Kunakraymer | [lalimamanyniel )ky3ere | ABTOMAarTbl CyMEH KaMTaMachl3 €Ty
pe3epByapiiapjl | achIpabl—yaKbITThI Kylieci  pe3epByaplbl  apHaWbI
bl TONTBIPYABI | KYMCAy KEPEK. JATYMKTIH  KOMETIMEH  KaXeTTi
OakpLIay JIIEHreire ©34IrHeH >KUHAWObI, HECl

OoyMaca J1a, OHbI TOMEHJIETKEH Ke3/1¢

OaKbLUIAN b )KOHE TOIBIKTHIPAIBI.
TXK KEe31HIIE Yii iiecine He| Amatr OonraH  ke3ne  Oackapy
COpFbLIAP/IbI OOJFaHBIH TYCIHY YIIIH | CEHCOPBI aBTOMATThI TYPJ1€ COPFHIHBI
aXbIpaTy YyaKbpIT KaXeT, COJaH | ellipyre CUrHaJ ki0epei.

KEWiH OoflaH 9pi dpeKeT
€Ty Typaibl IIeHIiM
KaObLIay KEpEK.
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1.2 CbIMcBI3 KeJTijiep TEXHOJIOTHSICHIH KApacThIpy
1.2.1 Zigbee xyiieci

Zigbee-oyur IEEE 802.15.4 crangapThiHa HET13ACITCH CICIIH(PUKAIUS, MBICAIHI,
YiI1 aBTOMATTaHABIPYy, MEAUIIMHAIBIK KYPBUIFBLIAP TYPAIbl JEPEKTEP/l )KHHAY JKOHE
Oacka Ja KyaThl TOMEH, KyaThl TOMEH, IIaFbIH KoOajapra apHaJFaH IaFblH CaHIBIK
paauOCTaHIMANAPEl 0ap JKeKe Kenuiepai Kypy YIIIH KOJNIaHBUIATBIH KOFaphl JCHTeWi
OaiilaHbIC TIPOTOKOJAAPBIHBIH JKUBIHTHIFBL.CHIMCHI3 Oainanbic. Jlemek, Zigbee-Oyi
TOMEH KyaTThl, TOMEH JKbUIIaM/IBIKTHI KOHE KaKbIH OpHAJaCKaH CHIMCHI3 TEH-TCHIMEH
HKEel.

Zigbee MPOTOKOJBIH CyMEH >KaOJIbIKTAy XKYHENEpiH/le aKbLIAbl KYPBUIFbLIAP
KENICIH KYpy XKOHE >KYHEHIH OpTypJii KOMIIOHEHTTEpl apachlHIarbl OailsIaHBICTBHI
KaMTaMachl3 €Ty VIIIH Je KojmaHyra Oomamel. Zigbee-mi cymeH KaOabIKTay
KyHenepiHe KoJIaHyablH Keoip omicTepi:

AKBUIIIBI Cy ecenTerimrepl: Zigbee MPOTOKOJIBIH KOJIAUTHIH Cy €CenTerimTepi
CYJIbl TYTBIHY JIEPEKTEpIH OaKblIay >KOHE JKMHAY YIIIH Nailgananburybl MyMKiH. Onap
TYTBIHY Typajbl aKIapaTThl HAKThl YaKbIT PEKUMIHJIE HEMECEe Me3rii-mesrin Zigbee
KEJICIH KOJIJaHa OTBIPHII Ki0epe ajiajibl.

backapy xoHe Oakpuiay: Zigbee KypbUIFbIIapbIH CYMEH XKa0AbIKTAY KYHECIHIH
OPTYpPJIi acHEKTUIepiH OacKapy *KoHe OakblIay YIIiH magananyra 0onaasl. Mbicalsl,
Omnap xyiieneri Cy aFbIHBIH PETTEY YIIIH KJIanaHaapabl HEeMece CopFbUIapAbl 0ackapa
anajnpl.

Cy canackiH 6akpuiay: Zigbee KYpbUIFBUIAPBIH CYMEH Ka0bIKTay KyHeciHer1
Cy carachlH 0akplIay YIIiH OpHalacTeipyFa Oonanel. Onap pH nenreiii, remneparypa,
XJIOp JCHTeHl XoHEe CyHbIH OacKa cumarramaiapbl CHUSKTHI MapaMmeTpiep.il oJIie
ayazipl )koHe OYJT IepeKTep Il Tajaay skoHe Oakpliay YIIiH kidepe anabl.

AFBIN KETY/l aHBIKTay: Zigbee KYPbUIFbUIAPBIHBIH KETICIH CYMEH KaObIKTay
KYWECIH/IeT1 aFblll KeTy/l aHbIKTay VIIH maiijananyra Oonanel. Zigbee xemiciHe
KOCBUTFAH aFblll KeTy JATYUKTEPl OJICTTEH THIC CYy aFbIHIAPBIH HEMeCe KBICHIMHBIH
©3TepyiH aHBIKTAN aajIbl )KOHE aKayJap/bl Te3 aHBIKTAyFa KOHE KOIFa KOMEKTECETIH
arblll KETY TypaJsibl ECKepTyJIep Kioepe anaibl.

AKBUIIBI YH/aKbUIIBI Kaia: aKbUIAbl YHAIH HEMece aKbUIIBl KaJdaHbIH OeJIiri
peTiHme Zigbee MpOTOKOJBI Cy KYpbUIFbUIaphl MeH 0acka [oT KypbutFbLIapsl apachiHza
OaillaHpIC OpHATY YIIIH MaiJalaHbUTybl MYMKiH. MbIcasibl, AKBUIIBI Y[l Oackapy
KyHecl YHIeri cy arblHbIH OacKapy HeMmece CyIbl TYTHIHYIbl OHTaWIaHABIPY YIIiH
Zigbee »xerici apKplIbl CYy KYPBUIFBUIAPBIMECH OaiiiaHbIca aaibl.

Zigbee-zi cymeH skababIKTay JKYHeaepiHe Koaaany AepeKTepi Oomicyre xoHe
KAIlIBIKTaH OackapyFra 00JIaThIH KYPBUIFBLIAP KETICIH KYpyFa MYMKIHIIK Oepeni, Oy
Cy pecypcTapblH MaijanaHy THIMIUITIH apTThIpajbl, >Kyileaeri Macemnenepal
aHBIKTAyFa JKOHE MIENIyre KOMEKTECEIl JKOHE aKbUIIbI JKOHE OacKapbLIaThIH CY
KyHenepiH xacaiabl.

Zigbee crenupukanuschiMeH aHbIkTanrad TexHoaorust Bluetooth cusikrer
0acka cemcbiz keke keniutepre (WPAN) wemece Wi-Fi CHSKTBI KaImbl ChIMCHI3
KeIiepre KaparaHia KapamaibIM jkoHe ap3aH 0omybl kepek. Konnmany cananapsina
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CBIMCBI3 KapbIKTAaHIBIPY KOCKBIIITAPHI, YHAETrT KyaT MOHHUTOpPJIAphI, TpadukTi Oackapy
Kyhemnepi )KOHE TOMEH >KbUIIaMIBIKIICH KBICKAa KaIIBIKTBIKKA CHIMCBI3 JEpeKTepi
Oepy/ii KaxeT eTeTiH 0acKa TYTHIHYIIBUIBIK KOHE OHIIPICTIK Ka0bIKTap Kipei.

OHBIH TOMEH KyaT TYTBIHYbl IIBIFBIC KyaTbl MEH KOpIIaFraH OpPTaHbIH
cUmarTaManapblHa OaiaHBICTBI KOpy ChI3BIFBIHAA Tapary KambIKThIFGIH 10-100
MeTpre JeiiH mekTeli. Zighee KypbUIFbUIaphl AJIBIC KAIIBIKTHIKKA )KETY YIITIH apajbIK
KYPBUIFBUIAPABIH TOPJBI KENiCl apKbpUIbl JCPEKTEepAl ajbiC KalIbIKTBIKKa >KiOepe
anajel. Zigbee onerTe y3aK O0artapessHbIH KbI3MET €Ty MEp3IMiH jKoHE Kayirci3 JKemiHi
KaXXET €TEeTIH TOMEH >KbUILIAM/IBIKTHI KOChIMIIIanapaa Koaaneuiaas. (Zighee sxeminepi
128 6uTTiK cUMMETPUSIBEI KM (piay KIITTepIMEH KopFajraH.) Zigbee-ne 250 kOut/c
JEHIHT1 XBUIAaAMIBIK 0ap, OyJI CEHCOp/IaH HeMece Kipic KYPBUIFBICBIHAH JIEPEKTEP/Il
Y31K-Y31K Oepy YIIIiH KaKCHhl.

Zigbee 1998 xpuibl olnacteipbuiFad, 2003 kbUibl cTaHAApTTAIFaH KoHE 2006
KbUIbI KaliTa KapairaH. by atay 0an apanapbiH ysiFa opajraHHaH KeiliH TepOeny OuiHe
cuITEME JKacalbl.

1.2 - cyper — ZigBee monyni

Zighee-cbIMChI3 Oackapy *oHe OakpLiay KOCHIMIIANApbiHAa OaTapesMeH KYMBIC
ICTEHTIH KYpPBUIFbUIApFa apHAJFaH TOMEH KYyaTThl CHIMCBHI3 TOPJIbI KEJi CTaHIapTHI.
Zigbee TeMeH KiJipiclieH OalIaHBICTBI KaMTaMachl3 eTeni. Zigbee yumrepi operTe
paauo KoHE MUKPOKOHTPOJIIEpJIEpMEH OipikTipiiesni. Zigbee oHEPKICINTIK, FHUIBIMU
YKOHE MEIUIMHANIBIK paauobainanbic auana3oHsiHaa (ISM) skymbic icTeimi: ayHue
Ky3iHer1 kenrereH opucaukiusiapaa 2,4 I'T'; kei6ip kypeuirbuiap Keiraiina 784
MTI'u, Eyponaga 868 MI'11 sxone AKII nen ABcrpanusana 915 MI'n nalinananansl,
JIETEHMEH, TINTI OCHI aiiMakTap MeH enaepae ae 2,4 [T kemmiiik yiiH KOJAaHbUIaIbl
yiiie mnaipanaHyra apHajfaH KoMMepuusiiblk Zigbee xypeutrbuiapel. Jlepekrep
KbuLIaMabiFel 20 kouT/c-Tan (868 MI'm nuamazonsr) 250 kOut/c-ka neiin (2,4 [T
JTMaria3oHbl).

Koopaunarop — Oyt sKenmiHl YUbIMIACTRIpayIIbl TyHiH. O XKeTUTK Kayirnci3aik
casicaThlH TaHJAWMbI, KaHa KYPBUIFBLIAP/IbBI JKeJlire Kocyra pykcaTr Oepei Hemece
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TBIMBIM Calajbl JKOHE pPaJMo KeAeprijep TybIHAAFraH >Karjaiina skemimeri OapibIk
KYPBUIFbUIAP bl 0acKa KU1TIK apHACHIHA ayBICTBIPAIBL.

Mapupytuzatop (Poyrep) - Oy yHeMi, TOKTayChI3 >KYMBIC ICTEUTIH TYMiH,
COHJIBIKTaH OHBI YHEMI eiire Kocyra 0ojaapl. YWIecTipymi Ae MapIIpyTH3aTop
6oxbin TaObuTael. TyHIHHIH Oy TYpl XKeNUTiK TpapuKTi OareITTayFa skayan Oepei.
MapuipyTu3aTop OHTAMIBI MAPIIPYTTHI )KOCTIApIIayFa KOHE KYPBUIFbl KEHETTEH 1CTeH
IIBIKKAH >KaFdaiila aHa MapuIpyTThl 13/Ieyre MYMKIHIIK OepeTiH MapuHipyTTay
KecTeJepiH YHEMI KOJIalIbl.

" ¥ EcenTeriwTtepaeH
ABTOMATTaHABLIPY : aKnapar any
- ZigBee
- Alliance
©HepkacanTik o YAai
Backapy CIREON Backapy

——,

%ﬂ”ﬂ '!:l:l:: | """Im"“&

J

1.3 - cyper — ZigBee xyiieciniH MiHAeTTEPI

Comrsl
Ty Wi

Poytep
@ PoyTtep

Conrst K
TyiiH opanHaTop

Poyrep

Poyrep

1.4 - cyper — ZigBee KypbUIbIMbI
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Koopaunatop — Oyt »xemiHi YbIMAACThIpayibl TYHIH. O KeTUTK Kayinci3aik
casicaThlH TaHJAMIbI, aHAa KYPBUIFBUIAPIBI JKEJIire KOCyFa pykcar Oepeii Hemece
THIMBIM CallaJipl XOHE Paguo KeIepriiep TybIHAAFraH jKarjaiina xemijeri OapiibIK
KYpBUIFbLIAPAbI 0acKa KHUITIK apHAChIHA ayBICTHIPAIBI.

Mapupytuzatop (Poyrep) - Oy yHeMi, TOKTayChI3 >KYMBIC ICTEUTIH TYMiH,
COHJIBIKTaH OHBI YHEMI ejire Kocyra 0ojaapl. YWIeCTipymn Ae MapIIpyTH3aTop
6ombin TaObuTael. TyHIHHIH OYJT TYpi XKeNUTiK TpaduKTi OarbITTayFa skayan Oepei.
MapuipyTuzaTop OHTAMIBI MAPIIPYTTHI )KOCHIApIIayFa KOHE KYPhUIFbl KEHETTEH 1CTEH
IIBIKKAH JKaFfaiiia aHa MapuIpyTThl 13Ieyre MYMKIHIIK OepeTiH MapuipyTray
KecTeJepiH YHEMI KOJIalIbl.

Mpicansl, ZigBee skemiciHmeri MaplipyTH3aTOpiap akKbUIAbL, YCHIHBLIFaH
TabUFu OacKapy KypbUIFbLIApbl HEMECE JKEJIIre KOChUIFaH Ke3 KeJreH 0acka KypbUIFbl
00JTybl MYMKIH.

Conrbl TYHIH-OYJT MapuIpyTHU3aTOp HEMEce aTa-aHaJbIK TYHIH YillecTipyiiici
apKbLIbl JKEJre KOCBUIATBIH JKOHE Tpa(PUKTI OarbITTayFa KAaTbICHANTBIH KYPBUIFHI.
Omnap yuri xeniMeH OapiblK OaiyiaHbic makeTTepAl "ara-ana" TyiliHiHe KiOepyMeH
HEMEece OJlaH Kipic JEpeKTepll OKyMeH IuekTenenl. Ke3-keiaren MapupyTu3aTtop
HEMece YHIecTipylll OCbIHAAll KypbUIFbUIap YINIH "aTa-aHa" Oosa  anmajpl.
Tepmunangap xeOiHece YHKbI pexXUMIHAE OO0Nalbl jKOHE 91eTTe Oenriil Oip oKura
typanbl (Shift mepuecin ©Oacy, Tepe3eHi HeMece €cCiKTi amry) Oackapy Hemece
aKmapatThIK xabapiamanap xioepeai. by onapra imki Kyat Ke31H1H YHEPTHSChIH Y3aK
cakTayra MYMKiHIIK Oepemi. Zigbee >keminepinaeri ajramikpl jxaHa OWBIHIIBLIAP
KYMBIC I[IAMJApblH OacKapaThlH JKOHE OaTapesiMEeH KYMBIC ICTEUTIH CBIMCHI3
KOCKBIIITap, Cy OOMTIII CeHCcopIiap KoHe ecikTepAl amry / xaly ceHCcOopJiaphl OOy
MYMKiH. TepMmuHangap keOiHece YHKbI peXuMiHJIe 00Taabl )KoHE deTTe Oenrim Oip
okura Typaisl (Shift nmepuecin 6acy, Tepe3eHi HeMece eCiKTi airy) O0ackapy Hemece
aKmapaTThIK xabapiamanap xioepesi. by onapra imki KyaT Ke31HiH YHEPTUSACHIH Y3aK
cakTayFa MYMKIHJIK Oepei.

1.2.2 GSM syiieci

GSM (FanmamapIk ysuiel Oaitmanbic xKyiiecl) - Oy ysimbl Tenedongap MeH 6acka
MOOMJIBII KYPBUIFbUIAP YIIIH KOJIJIAHBLIATHIH CAHIBIK YSIbl OaIaHBIC CTaHIAAPTEHI.
byn onempueri eH kem KOJJAHBUIATHIH VSJIbI OalJIaHBIC CTAHIAPTHI, SJEMJIET] YSUTbI
tenedon mnangananymbuiapeiablH 80% - man actambl GSM  TeXHOJOTHUSCHIH
KoimmaHnaael. GSM aiimMakka OalIaHBICTBI Op TYPJI JKHUUIIK JHANa30HBIHIA >KYMBIC
icTel Il >koHe OlpHelIe maiganaHylibUiapra Oipael KUUTIK JAuana3oHbIH 0eicyre
MYMKIHAIK Oepy YIIiH OlpHemie yakbITThl 0oy KaTbhlHAChIH Taipananansl. by
JIEreHiMi3, OlpHellle KOHbIpayJlap YakbITThl apalbIKTapra Oeny apKbulbl Oipaei
KUUTIKTE OpPbIHAQIYbl MYMKIH, op NalJaJaHyllblifa ©3 YaKbIT apaJibIFbl
Taraiibiaianaael. GSM naybICThIK KOHBIpAyIap/Ibl, MOTIHIIK Xabapiapabl (SMS) sxone
NHTepHeTKe KOCBUIYJIBI KOCa ajfaHjaa, JAepeKTepll Oepyai Koca ajiFaHjia,
KbI3BMETTEp/iH KEH ayKbIMbIH ycbiHaAbl. O COHJal-aK KOHbIpay IHATYIIbI
UACHTU(PUKATOPBI, KOHBIPAYJbl KYTY *oHE KOH(epeHI-0aillaHbIC CUSKTHI
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KETUIIIPIITeH MYMKIHAIKTepal Kojmanael. GSM-IiH apThIKIIBLUIBIKTAPBIHEIH O1pi-
oHbIH >kahaHnplKk aykbiMbl, eiTkeHi of 200-meH acram enjep MEH aymakrapja
KOJAaHbIIaAbl. by malgananynisuiapra meTenre canapiiap Ke3idae KOHbIpayiap MeH
xabapiamanap jkacayra >oHe KaObuigayFa MYMKIHIIK Oepeni, erep oJapAblH
KYpBUIFBICHI skeprinikti GSM xemiciMen yitneciMai Oosca.

GSM-gin Tarel Oip apTHIKIIBUIBIFBI-OHBIH KayilNCi3miK (QyHKIUSIAphI, OJap
THIHIayaH )KoHe 0acka KayiIrci3aik KaTepiepiHeH KoprayFa apHaiaFad mudpiay KoHe
ayreHTUUKanua Mexanusmepid Kamtuasl. GSM conbimer katap PIN xone PUK
KOJTaphl CUSKTHI MOOMIIB/II KYPBUIFBIHBIH, PYKCATCHI3 TTalJaIaHbLTYbIH OOJIIBIpMayFa
apHAJIFaH MYMKIHJIIKTEP/I KAMTHIBI.

VakpiT oTe kene GSM GPRS (General Packet Radio Service) »xome edge
(enhanced data rates for GSM Evolution) cHsIKTBI kaHa TEXHOJIOTHUSIIAPABI KOCY YILIH
JAMBIZIBI, OJIap JEPEKTEPIIH JKOFapbl KbUITAMIBIFBIH JKOHE MYJIbTUMEIUSIIBIK
xabapmamagap (MMS) sxone MoOwmpai WHTEpHETKE KO JKETIMILIIK CHSIKTBI
KETUINIPUITEH KbI3METTEPre KoJiay KopceTe .

Ocsunaiima, GSM-6yn ysuibl TeneoHgap MeH 0acka MOOWIIBAI KYpPbUIFbLIAP
YIIIH KOJJIaHBLIATHIH, >XahaHIbIK KOJ KETIMJUII, >XETULMIPUIreH MYMKIHIIKTEpI
KOHE CEHIMI KayllcCI3AIK Kypajaaapbl 0ap caHIbIK YsUIbl OaljlaHbIC CTaHAApThl. by
YakKbIT ©T€ KeJe JKETULAIPUITeH KbI3METTEp MEH TEXHOJIOTHsUIapAbl KOJIAay YIIIH
JTaMBIFaH 9JIEMJICT1 €H KO KOJIIAHBUTATHIH VSUTBI OaiJIaHbIC CTAHIaPThIHA AWHAJIIHI.

XKyiie exi neHrein KypbUibiMra ue. bipiHiii neHreiiie op norepae opHaThUIFaH
CY WIBIFBIH OJIIETIITEP], MOTEP TIPKEYIIICI-PaJNO TapaTKbIII KoHE KadaT TIPKEYIIici
Oap. [ToTep Momymi ekeyiH Ky3ere achlpa bl UMITYJILCTIK CAaHOJIICY apHalaphl )KOHE
bactrankel TypieHaiprimTep peTiHae UMIYILCTIK (TEJIEMETPHSIIBIK) IIBIFBICH 0ap Cy
ecenterimrepin nangamananel. Kabattel Tipkeymn motep MOIyNbIEPIHEH pPaano
CUTHAJIABI KaObUIIAMIBl )KOHE OHBI MUKPOKOHTPOJUICP/IIH 1IKI JKaJbIH/Ia CaKTaM/Ibl.
Conpaii-ak, KabaTThl TIPKEYIIIHIH KypaMblHa KyaTThl OacKapy, WHAMKAIUS >KOHE
Oaitmanpic uHTepdeiici smementTepi kipemi. KabGarter Tipkeymrinep RS-485
MIPOTOKOJIBI OOMBIHIIA KeJlire Kocbutanbl. Exiam nerreiine GSM momemi o RS-485
KENTICIHE KOCBUIFaH JKOHE TYTBIHY Typaibl akKMapaTThl KOMIBIOTEPTe PECypCTHIK
yipiMFa ki0epemi. TypFbIH YiHeri Cy IIBIFBIHBIH €CENKe ally JKYHECIHIH
KOMIIOHEHTTEPI:

bacranker ecentey kypammapel-ITELMA ¢y ecenterini  (ITELMA)
WFK24.D080. EcenrerimTiy UMIYJILCTIK MIBIFBICHI 0ap, KOJIJACHEH >KOHE TIK OpHATY
KE31H/Ie OISy JIIITIH KaMTaMachl3 eTe/ll. by ecenTerimTiy 6acThl apTHIKIIBUTHIFbI-
OHBIH CAJILICTBIPMAJIBI TYPJIC TOMEH KYHBI %KOHE JKaKChl TEXHUKAJIBIK CUTIaTTaMaIaphbl
oap.

[Torep momyni. Paguormynbcap moTep MOyl Cy MEH ra3 aFbIHBIHBIH OacTamKbl
TYPAEHAIPTIIUTEPIHEH HMITYJIbCTApbIH €Ce0lH KOHE paauoapHa apKbUIbl TYTBIHY
JepeKTepiH Oepyai KaMTamachkl3 ere/ii. by Tipkeyiiie 2 kipic apHachl 6ap.

KabGaTTel TipKeylni acTpOHOMHUSUIBIK yaKbITKa OaWIaHBICTBI — OacTamnKbl
€CeNTETImTepACH CaHIbIK aKIapaTThl )KHHAKTAy yiIiH, RS485 cranmapTeiH KojmaHa
OTBIPBIN, JEPEKTEepAl aKMapaTThIK JKelire caHaplk (Qopmarra Oepy  YIIiH
KOJIIaHbLIa/Ibl.

KabaTTh! TipKeylIiHiH KYPBUTBIM/IBIK THarpaMMachl 6-CypeTTe KOpCeTUIreH.
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GSM wmopnemi. TELEOFIS RX108-R RS485 RS-485 wuntepdeiici Oap
anmnapaTrypara KOCBUIFaH pecypcTapiibl Oakbliay >KOHE €CelKe aly xKyienepl YIIiH
apHaibl 931pJICHTEeH

Hyvmyns et cirnan Pagso curaan
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E
E

BICEE, =

1.4 - cyper — GSM KypbUIBIMJIBIK CXeMa
1.2.3 LoraWAN rtapary

LoRaWAN TtexHoONOTHsICBIHA -OYJ1 MHTEPHET 3aTTaphbl CallaChIHIA ap3aH >KOHE
Kayinci3 OaiilaHpIC YIIIH YCHIHBUIATBIH TOMEH KYyaTThl CBIMCBHI3 JK€Ji MPOTOKOJIBI.
LoRa-0yn  chirp-Spread-Spectrum  MoaynsiuscbiHA  HETI3ACATeH  KalllbIKTarbl
OaiilaHbIC apHACHIH KYPY YUIIH KOJJaHbLIATBIH TexHosorus, oy FSK Mo nynsuuscer
(KULTIKTI aybICTBIPY MaHUIYJISIUACHI) CUAKTHI TOMEH KyaT KaCHETTEpIH CaKTaipl,
Oipak MYMKiH OOJIaThIH OailJIaHBIC AyKBIMBIH aWTapibIKTaii apTThipazbl. Chirp-
SpreadSpectrum TEeXHOJOTHSACHI HETI3IHEH OCKEepPH JKOHE FAPBIIITHIK canaiapia
OailTaHBICTBIH Y3aK KAIUBIKTHIFbIHA OailIaHBICTBI KOJJAHBUIAAbl JKOHE Keaeprire
te3iMal. LoRa-0ys1 TeXHOMOTHsAHBI KOMMEPLMSIIBIK MaigalaHy YIIiH aJFallkbl ap3aH
eHrizy [6].

LoRaWAN cyzasl KambIKTaH Oakpliay >koHE OacKapy >KyHeciH Kypy YUIIH Cy
ecenTerimTepinae Kojaaanbuia anaapl. MiHe, o1 Kajail >KyMbIC ICTeH ajmaabl:

LoRaWAN konialTeIH ecenTerimTep/i OpHATY: JSCTYPIIL Cy €CeNTeriTepiHIH
opubiHa LORaAWAN mnpoTOKOJBIH KOJAANUThIH €CeNTeTilTep OpHaThuIaabl. by
€CEeNTETIIITEp 9/IETTE Cy aFbIHBIH OJIICUTIH ceHcopuapMmeH xoHe LORaAWAN xemici
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apKbUIbI JEPEKTEp/Al TachIMalijayFa MYMKIHIIK OepeTiH OaljaHbIC MOJYJIbJIEpIMEH
’KaOIBIKTaIFaH.

LoRaWAN wuH(pakypbUIbIMBIH KYpy: ecenrerimrep MeH OpTanblK Oackapy
Kyieci apaceinmarel Oaimanbic ymiH LoRaWAN uHppakypbUIbIMBIH KYpY KaxeT. by
€CenTerimTepAcH AepeKTep i KaObUIIAUTHIH JKOHE OJ1ap bl HHTEPHET apKbUIBI OYJITKA
xi6epetin LORaWAN mimro3iepin opHaIacThIpy/Ibl KAMTYBI MYMKIH.

bynrter Gackapy minaTdopMackl: €CenTerimTepAeH KENeTiH CyIbl TYTHIHY
nepekTepi OyiITTHI Oackapy miaTdopmackiHa XKiOepiieni, OHa ojap OHACNel,
cakKTanajbl *KoHE TajaaHaasl. by mnardopma cyabl TYThIHYABI OaKblaayra, ecenTep
HIBIFApyFa, IIEKTEH THIC ECKepTyJepre >koHe Oacka Oackapy MYMKIHIIKTEpiHE
apHaiFaH uHTep(EnCT! YChIHAIBI.

Ecenrerim kepcerkimTepin KamblkTaH oKy: LORaWAN 06aitnaHbICBIHBIH
apKachlHAa CyAbl TYTBIHY JCPEKTEPiH KOJMEH OKY YIIIH KbI3METKepJepai
XK10E€pPMECTEH KalllbIKTaH OKyFa 00iaibl. ByJl yakeIT MeH pecypcTapibl YHEMICH/I.

blkruman arpim kerynep Ttypanbl eckepTy: LORaWAN Herizinzeri »xyie
KYWEHIH aFbIll KETYlH KOPCETETIH 9JICTTEH ThIC HEMECEe KAJIBIIITaH ThIC CY aFbIHaPbIH
aHpIKTal amanel. Erep arpim  KeTy aHbIKTalica, JKYWe oOIeparopra HeMmece
naiilalaHyIblFa €CKepTy Kidepe ayiajibl, OyJI MOCENIeHI YaKbIThIHAA aHBIKTayFa JKOHE
HIENTyTe KOMEKTECE/].

LoRaWAN -. cy ecenTerimrepiije mnaiiianany cyabl TYThIHY Typajibl HaKThI
JEPEeKTEP/Il KaMTaMachl3 €Ty, pecypcTappl Maiianany THIMAUITIH apTThIPY >KOHE
arblll KETY CUSKTBI MOCeJIeNiep il aHBIKTayFa KOMEKTECY apKbUIbl TUIM/I1 )KOHE MKEeM/II
OakplIay )KoHE OacKapy KyHeciH KypyFa MYMKIHJIIK Oepei.

LoRa — HbIH Tarbl Oip apTHIKIIBUIBIFBI-OTKIZY KaOuteTTuniria (BW), keneity
kodddunmentin (SF) xone xoaray xpuimamiabirblH (CR) peTTey apKpuUibl cUTHAI
ayKhIMBIH ©3repTyre MYMKIHIIK O€peTiH MKeMJi TEeHIIeY MYMKIHJIr. OHEpKOCIl,
FRUTBIM JkoHe MmeaunuHa (ISM) yirin kz865-868 TexHuKaNbIK TananTapbiHA COMKEC
oTKi3y Kabuertumiri 125, 250 xxone 500 xI'y Mmonaepine xetyi MyMKiH. SF keTkeH
Ke3ne 7-AeH 12-re neliH OpHATBUIYbl MYMKIH KajaapasiblK OailylaHbIC YUIiH 7 MoHI1
(KopiaraH opTara OalIaHBICTHI 4 KM-Te JCHiH) )KOHE KaslaapaiblK OalmaHbICc yImiH 12
MoHi. CR 4/5, 4/6, 4/7 nemece 4/8 HycKanapbIHIaFbl KaTeJepl Ty3€eTy YIIiH apThiK 4
OUTTIK JepeKTep KOJIbIH KaObLIay CEHIMAUIITIH apTThipaabl. LORA OUT *KbUTIaMIbIFbI
Keneci TeHaeyre coiikec ecenrenemi [/,8]. Ty#inmep keOiHece ysUIbI HeMece
CHUHXPOHJIBI XkKeie "osaHyra", )KeJIIMEH CUHXPOH/IayFa jkoHe XabapiiaMaHbl TEKCEpyre
Typa Kejemi. byn cuHXpoHJay alTapibIKTall KyaT TYTBIHAIbBI KOHE OaTapestHbIH
KBI3MET €Ty MEp3iMiH KBICKApPTYIbIH HEri3ri ce6ebi Oombim Tabbimaapl. TepMuHam
KaOBIKTAphl OPTYPJI KOCBIMINANAp YIIH J¢ KOJAAAaHBUIAJIBI KoHE MYJAeM Oacka
TajganTtapra ue. TyHiHaep KeOiHece YsIbl HEMece CHHXPOHIBI kemije "osHyra",
KEJTIMEH CHHXPOHJIayFa )KoHe XadapiiaMaHbl TeKcepyre Typa keneai. byi cuaxponmay
alTapiIbIKTal KyaT TYTBIHAJBI )KOHE OaTapessHbIH KbI3MET €Ty MEP3iIMiH KbICKAPTY/IbIH
Heri3ri ce6e01 00bIn TadbUIaAbl. TepMuHal ka0 IbIKTaphl SPTYPIIL KOCHIMIIAJIAP YIITH
7ie KOJAaHBUIA bl )KOHE MYJIIeM OacKa TalanTapra ue.
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LoRaWAN

1.5 - cyper — LoraWAN kypbuiFbLIapbl

LoRaWAN xemnicinaeri TyHIHAEp aCMHXPOHJbI OOJBIN TaOBUIAJbI JKOHE OyII
mapT OacKapblIaTbIH OKUFa HEMece >KOCIapjaHraH Oosica Ja, JepeKTep xkidepyre
nalbiH OOJIFaHHAH KeWiH OailylaHblc TOKTaabl. Ty#iHaep keOiHece YsIbl HeMece
CHUHXPOHJIBI XkKemife "osaHyra'", )KeJlIMEH CUHXPOH/IayFa skoHe XxabapiiaMaHbl TEKCEpyre
Typa keneai. by cuHxpoHnay alTapiblKTail KyaT TYThIHAABI KoHE OaTapesiHbIH
KbI3MET €Ty MEp3iMiH KbICKapTyIbIH Heri3ri ce0eb1 Oonbin TaObuianbl. TepMuHal
XKAOMBIKTaphl OPTYPJl KOCBHIMINIANIAP VIIIH /€ KOJIAHBUIAIBI KOHE MYJIeM Oacka
TajanrTapra We. A KJIaChIHJAFbl TEPMUHAIIBIK >KAOJBIK €Ki KaKThl OalIaHBICTHI
KaMTaMachl3 €Te/l, MYHJa COHFBI KaOABIKTHIH opOip xkoraphl baitnmanbic Gepirici
TOMEH OailJIaHbIC JKeJTicl YIIH €Kl KbICKa KaObU1/1ay Tepe3eciMeH KaJlFacasbl.

CoHrbl KaOJBIKTBIH COYJICTICHY VACHI ©31HIH OalIaHbIC KaKETTUIKTEpIHE
Herizenred. Jlemek, TepMuHan >kaOIbIFbl CepBEpre XKorapbl OalimaHbIC KEITICIH
XK10epreHHeH KeiiH Kell y3amail cepBep/ieH TeMeH OaijaHbiC OalaHBICHIH KaKeT
erenl. Kes-kenren Oacka OailaHbIc Keneci CEHCOp cayJeneHyal 6actamac OYpbIH KYTYyi
Kepek. B kimachIHIarsl TepMUHAT KAOABIKTaphl OacKa KaObUIIay Tepe3eepiH aliaibl,
MBICQJIbI, TIUTIO3JIEH TPUITEPre peakius, Oy COHFbI >KaOJBIKTHI "THIHIAYABI"
kopceteni. C KiachIHAAFbl TEPMHUHAIIBI JKa0JbIKTA JACPEKTep/l Oepy Ke3iHae FaHa
XKaOBIIATHIH KaOBUIIAY Tepe3esiepi YHEMI alllbIK 00J1a bl

cepsep [3].
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Kecte 1.2 — Texnonorusnapsl CaabICThIPY

TexHoorusap LPWan GSM Zigbee

XKeni cranmapTe IEC62056-21 IEEE 802.15.4 IEEE 802.15.4

Jlepekrepai oepy | 1-2 xbut/c 300-1000 Mo6wut/c | 250 x6ut/c

KBLUTTAMIBIFbI

IP-TexHOMOrUANAPBIH | KOK Oap HKOK

KoJ1ay

Tomnomnoruscet AKYIIIBI3 AKYJITTBI3 mesh

KambIk eIk OpeKeT €Ty | 9peKeT €Ty | OpeKeT eTy
paanychl 10 | paguycsl 20 | paguycel 5
KUJIOMETPTE MeTpre JIehiH MeTpJCH 75
Jer1H MeTpre AeiiH

JKnimik guamna3oHbl 241Tno 241To 241Th

DHeprust THIMALUTIT KyaTTbl a3 | KapanaibiM Kapanaibim
TYTBIHY, Oip | OaTtapessMeH OaTapesia
Oarapesna OipHewe carar | OipHerie ait
OlpHeme  KbUI | )KYMBIC ICTeH | )KYMBIC icTei
JKYMBIC 1cTel | ajmaapl altaapl
ayaJpl

GSM, Zighee sxone LORaWAN apacwiHIarbl HETI3r  ailbIpMaIbUIBIKTap
OJIApJIbIH, KOJIJIaHY callachlHa, OaiaHbIC ayKbIMBIHA, DHEPTHsS THIMAUTITIHE JKOHE
JEepEeKTep CUIaTTamManapbiHa OainanbIicThl. GSM y3aK KaIlbIKTHIKKA YSUTBI OaiiTaHbIC
YIIiH KOJITaHbUTabl, Zighee a3 TYTHIHBUIATBIH, KbICKA KAIIBIKTHIKTAFbl CBHIMCBHI3
xennepre apHanraH, a1 LORAWAN wunTepHeT-Kylenep yIIiH y3aK KalllbIKTHIKKA
TOMEH KyaTTbl Oaiinanbic YcbiHaael.GSM, Zigbee »xxone LORaWAN - chiMcBI3
JEpPEKTEp cajlachbiHa KOJIAaHBUIATHIH YIII TYPJIi OaillaHbIC TPOTOKOJIIAPHI.

GSM ysbl GaityiaHbIC YIIH KOJIAaHBUIAAbI, Zigbee Yl aBTOMaTTaHIbIpy MEH
KbICKa KambIKThIKTaFbl 10T skeninepinge xkonmanbuiaabl, an LoRaWAN Famamasik [oT
KeJIepl YIIH y3aK Mep3iMJl TOMEH KyaTTbl ChIMCHI3 OailllaHbiC YCbIHAIbl. by
TEXHOJIOTUSIIAP/AbIH OPKaNUCHICBIHBIH SPTYPJIl cajlajap/ia ©31H]IIK epeKIIeNKTepl MeH
Konganeutybl 6ap. GSM (Global System for Mobile Communications) - MoOubi
KYPBUIFbLJIAp MEH KeNIUTIK MHPPAKYpPbUIBIM apachblHAa JlaybiC MEH JAepeKTepnal Oepy
YIIIH KOJJIaHBUIATBIH CTAaHAAPTTHl YSUIBI OaiJIaHBIC TEXHOJOTHUSACHL. O  YsIIbI
TenedoH1ap MEH MOOUJIBII JKeJiiep apKbuibl MHTEpHETKE KOJI )KETKI3Y YIIiH KEHIHEeH
KoJmanbuiaael. GSM nHIeH3usIaHFaH KUK THANa30HbIHAA KYMBIC 1CTEHI1 KOHE
KEeH KaMTy MEH YKOFaphl IEPEKTEP KbIIAAMIBIFBIH KAMTAMAChI3 €TE/II.
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Zigbee-oyu yiiai ABromarranasipy skoHe 10T (IoT) »keninepi canachiHIarbl a3
TYTBHIHBUIATBIH KYPBUIFBLIAP YIIIH apHaiibl )kacallifaH ChIMCBI3 OalIaHbIC TPOTOKOJIBI.
On KpICKa KAIIBIKTHIKTA >KYMBIC 1ICTEHTIH KYpPBUIFBLIAP apachIHIAFbl CEHIMIII JKOHE
SHEPTUSHBI YHEMJICHTIH OalaHBICTBI KaMTaMachi3 ereni. Zighee TemMeH KyaTThl
naijanaHaabpl  KOHE OKeJNiIe  MapHIpyTTay JKOHE  ©31H-031  YHBIMIAcThIpY
mym™mkiggikTepid yceiHanel. LORaWAN (Long Range Wide Area Network) - Oyt y3ak
KAIIIBIKTBIKKA CHIMCBI3 OailIaHBIC YIIIH TPOTOKO koHEe MHMpakypsuibiM. O TOMEH
KyaTTbl JCPEKTEepAl albiC KAIIbIKThIKKA ki0epyre mymkinaik 6epetin LoRa (Long
Range) texnonorusiceia Komganaasl. LORAWAN keH aykbimapl 10T skeninepin Kypyra
apHaJIFaH, OHJA KYpbUIFbUIAp OaTapesHbIH Y3aK KbI3MET €Ty Mep3iMi 0ap IMIarbiH
keneMIi aepektepnl xioepeni. GSM ysnbl Tenedonra, Zigbee xeprumikri [P xeninepin
kypyra, an LORaWAN y3ak KalIbIKTBIKKAa >KOHE a3 TYTBHIHBLIATHIH OaijaHbICKa
apHasiiraH. benrim Oip TexHoMOrWsHBI TaHjaay bailiaHbic ayKbIMBI, JepeKTep
KBUITAMIIBIFBI, KyaT TYTBIHY KOHE KYPBUIFBUIAPABIH KYHBI CHUAKTHI Oenriuti Oip
KoJiJaHOaHbIH TananTtapbiHa OaimansicTe.LoraWAN (Long Range Wide Area
Network): LoRaWAN - y3ak KaIllbIKTBIKKa TOMEH KyaTThl JepeKTepi TachIMaliayra
apHaJFaH chIMChI3 Oaitnanbic TpoToKoJibl. O LTE TeXHOJIOTUSICHIH KOJAaHAbI, OJI
JEPEeKTEP/Il TOMEH KbUIAaMIbIKTa OlpHEIe MIaKbIpbIMFa JCHiH ki0epyre MyMKIHAIK
oepeni.

GSM (Global System for Mobile Communications): GSM-mo6uIbIi
KYPBUIFbLJIAP apachblHJa J1aybIC NEH JepeKTepAl Oepy YLIIH KEeHIHEH KOJIJIaHbUIAThIH
CaHJBIK YsUIbI Oailyianbic cTaHAapThl. O JUIEH3USIIAHFAH CIEKTPE KYMBIC 1CTEH/II
XKOHE JepeKTeplll OepyiH >KOFaphl >KbULIAMJBIFBIH KamMTamachl3 €TeMdl, OJIEeTTe
CEKyH/IbIHA OlpHEeIIe KWIOOUTTEH CeKyHAbIHA OipHenie Merabutke aeitin. GSM ysibl
TenedoHaap, WHTEPHET OaillaHbICTAphl >KOHE JIepeKTepAl Oepyiai Koca alFaHia,
KOMNTEreH KOChIMILIAJapFa xKapamibl.

Zigbee: Zigbee-0yi a3 TyTHIHBIIATHIH, THANA30HbI a3 KYPbUIFbLIAPFa apHAJIFaH
CBIMCBI3 OalinaHbiC MPOTOKOJBL.. OJ TOMEH KyaTThl NalagaHajbl >KOHE KbICKa
KallIBIKTHIKTA (9/1eTTe OipHEIlle OHJIaFaH METPTe JCiH) ceHiM/Il OalijaHbIC OpHATA/IbI.
Zigbee axkpuiJpl Y koHe MHTepHET 3arTapbl (IoT) yIIiH KeHIHEH KOJJaHbLIaabl, MYH/A
KONTETeH KyaThbl a3 JKOHE TachIMajJaHAThIH JEpeKTep/iH a3 MeJjiepi Oap
KYPBUIFBIJIAPIBIH KOCBUTBIMBI KaXKET.

LoRaWAN (Long Range Wide Area Network): LoORaWAN - 6yi eTe aibic
KAIIBIKTBIKTaFbl JKOHE TOMEH KyaTThl ChIMChI3 Oaitmanbic TexHojoruscel. On lora
XaTTaMacblHA HETI3JICNITCH JKOHE JIEPEeKTep.Il KaJalblK skepiaepae OlpHelne MaKplphIMFa
KOHE aybUIABIK KEpJIepAe OHJaraH IIaKbIpbIMFa XKiOepyre MYMKIHIIK Oepe/i.
LoRaWAN nepextepi OepyiH TOMEH JKbUIIAMJIBIFBIH KaMTaMachi3 €Tell (97eTTe
CEKyH/IbIHA OlpHEIIe KUI00UT), O1pak TUIMIILIITI )KOFaphl )kKoHe KyaTsl a3. O aKbUIIbI
Kajla, aKbUIIbl aybll IIApYyallbUIBIFBI KOHE KOpIIaFaH OpTaHbl OaKbLIay CHUSKTHI
optypiai l0T xosnanOanaps! yiliH naigaiaHbLIa b

Con celenti TaHAadblHBIT OThIpFaH TexHojorus LoraWAN, eiiTkeni Oy
TEXHOJIOTUS OT€ KCHIHEH KOJIAHBLIAJIBI KOHE aJJIbIC KAIIBIKTBIKTA aKmapar xkioepy
YIIIiH ©Te THIMII OOJIBINT CaHaIa/Ibl.
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2 ApHnaiibl 06J1iM
2.1 MKK «Aamatbl Cy»-IbIH KaJaHbl CYyMEH KaMTaMachI3 eTy

MKK «Anmatel Cy»-IblH KaJdaHbl CYMEH KaMTaMachl3 €Ty JKYHeciHe KeJep
06ocak AnMaThl Cy apHACBIHBIH Y3aK TapuXbl Oap: ajfail peT OpTalbIKTaHIbIPbUIFaH
CyMEH a0JpIKTay KocimopHbl Anmatsiga 1934 xbiibsl KypbUiabl. "Anmater [[BK"
MVII 6ec MbIH MIaKbIpIMHAH acTaM KyObIpJiap MEH Kopi3 KOJJICKTOPIaphIHA KbI3MET
kepceteni, L[Ok-mig 600 MBIH TeKkme METPACH acTaMbl Kajara Toyiirine 350
yHFbIMazaH xkoHe [0k malibinaay yiriH OipHeIIe ipi Cy3ri CTaHIusIapbIiHaH Oepiyiei.
CyMeH xa0pIKTay MPOIIECiHE OH/IAFaH Ta3a Cy bIABICTAPhl MEH COPFbl CTAHIIMSIIAPHI
Katbicanbl. by ipi pepmana 3,5 MBIHHAH acTaM ajiaM KYMBIC 1CTEH/I1.

"Anmatel Cy" MEMJIEKETTIK KOCITIOPHBIH/IA OpHAJIACKaH >Kepl KOFaphl Carajbl
TYIIBI CYJIBIH YIKEH KOpJIapbIHBIH 00JIybl TYPFBICBIHAH Olpereii ekeHiH atan o1Ti. Caii
Kanara exi ke3nieH keneni: 40% - Taynsl e3enaepiaeH xone 60% - tepenairi 500 merpre
JENIHT1 KyAbIKTapaad. Tay cybl Ta3apTy MEH CYJbl JalbIHIAyAbIH KYpAeIi Ke3eHIHCH
OipHemie TyYHIBIpY >KOHE CY3y Ke3€HAEpIHEH OTe/l, COJaH KEWiH o HaTpui
TUIIOXJIOPUTIMEH, SIFHU KapamalbiM Ty30€H Je3uH(EeKIUsIaHaIbl, al COHFbI dcep
XJIopJayMeH Oipaeil, ajl HOTHXe Kaylrnci3 Cy OOJbIN TaObLIa b,

AJMaTBUIBIKTapFa BIHFAMIBI OOy VIIIH CYBIK CyMEH >KaOJbIKTay XKOHE Kopi3
Macenenepl OoWblHIIA KaObuiaay 4 KIMEHTTEpPre KbI3MET KOpCETy OpTAJbIFbIHAA
KY3€ere acelpbuiabl. Anarsl xkbliaapbl AnMatel Cy eHaipymiepi 0apiblK ©H1pICTIK
KOHE TEXHOJIOTHSJIBIK TPOLECTEPAl aBTOMATTAHABIPY/bI JKOHE XaJIbIKKA BIHFAMIIBI
0011y YIIiH KOCBIMIIIA CEPBUCTEP KYPYABI KOCTapam OThIp.

1. XKenigeH cyabi 2. Cyapi Tazanay 3. Tazaprbinfan cyabl
XuHay

KuHay cTaHumanapsl

Opt ceHgipy Tasacy
A SKyeci rMrneHanbik
MakcaTTa

4_ Xorapfbl
KbiCbIMMEH XYMbIC
XKacauTbiH CTaHUWA

B. Aybiz cy any ywin
OCMOCTbI OpHaTy

6. KasaHabikka cy
Xibepy

2.1 - cyper — JKanmbl TYpFBIH YilJIEp/l CyMEH KaMTaMachl3 €Ty JKykeci
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TyprbiH yii-Kailmapbl CyMeH »a0JbIKTay >KyHecl 11y, Tamak JaibIHay,
IIOMBUTY KOHE CAHMUTApHUsl CHUSIKTHI OPTYpJll MakKcaTTapaa YW HIapyauibUIbIKTapbhIHA
Taza jKQHE 1Iyre OOJaTBhIH CYJbI JKETKI3eTiH MH(PPAKYpHUIBIM MEH KypamaacTapabl
oinmipeni. JKyiie omeTTe Kemeci 2IeMEeHTTEePAl KaMTH/IBI:

Cy ke3i: ¢y Ke31 KOFaMJIbIK 0OJlybl MYMKIH Cy apHAachl, eKe KYJbIK HeMece
KaHOBIP CYBIH JKHMHAY JKyHecl. MeMIIEKeTTIK Cy apHalaphl 9/IETTE Ta3apThUIFaH CY/IbI
KyOBIpyiap JKemNicl apKbUIbl JKETKi3edl, al JKeke YHFbIMamap xep actel Cyibl
KaOaTTapbIHAH JKEpP aCThl CYJIapPbIH alajlbl.

Cy ecemnTerini: Cy €CENTerill TYPFhIH YH OOBEKTICI MarucTpaiblblK CyMEH
XKaOJpIKTayFa KOCBUIFaH JKepjAe OpHaThuUiafbl. O TYTHIHBUIFAH CYIbIH M6JIIEpiH
OJIIIICH/I1 )KOHE OHBI Cy apHaJlaphbl €CeN albIphICY YIIH MaiianaHaibl.

Heri3ri cymeH »xa0apIKTay KeJlici: HEeri3r1 CyMEeH Ka0JbIKTay *Keici-Oyi kep
acThl KYOBIPJApbIHBIH KEIiCi, OJ apKbUIbl Cy CyMEH »aOAbIKTay KO31HEH TYPFBIH
aynanjgapra sketkizuieni. OHBI 9ETTe JKEPruTIKTI Cy apHachl OacKapajbl KoHE
OackapaJibl.

Cynabl cakray: KewOIp TYpFbIH YMl-kaijapna, ocipece jKeKe KYJIbIKTapMeH
HeMece KaHOBIP CYBIH JKUHAY JKyHeIepiMeH, KeiiHIpeK naijanany YIIiH CyIbl caKTay
YIIIH Cy KOMMaJIapbIH Maiigananyra 0oaaasl. by pesepByapiap keOiHece Kep YCTIH/IE
HEMece JKep aCThIH/Ia OpHAIACA bl XKOHE TYPAKThl CyMEH KaMTaMachI3 €Te/Il.

KpIChIM peTTeriii: KbIChIM PETTET1I OYKUT TYPFbIH YH CYy *KYHECIHAE TYPaKThI
Cy KBICBIMBIH YCTam TYpPy VIIiH OpHAThUIAALI. byn mamangaH ThIC KBICBIMHBIH
CallapblHAH ~ CAHTEXHUKAIBIK KYPBUIFBUIAPJBIH ~ 3aKbIMJAHYBIH  OOJIIbIpMayFa
KOMEKTECE/I.

Tapary >xy#eci: TapaTy Kyieci MarucTpaibIbIK Cy KYOBIPBIHAH CYbI )KEKe Vi
HIapyambUIbIKTapblHA JKETKI3eTIH KYObIpiap kemiciHeH Typanbl. byn kyObipiap
onerTe kep acthiHa Kemumim, [IBX, MbIc Hemece MbIpBIIIITAIFaH 0O0NaT CHSIKTHI
MaTepHalIap/IaH >Kacaaybl MyMKiH.

CaHTEeXHUKAJIBIK  JKaOJBIK: CAHTEXHUKAJIBIK JKaOJBIK, OHBIH  IIIIHJE
apanacTBIPFBIIITAp, Ayl KaOWHANAPHI, JopeTXaHalap >KoHE Kip JKyFBIII MalluHajIap
MEH BIIBIC JKYFBIII MallliHAJIap CUSIKTHI KYPBUIFBITIAp TapaTy KyheciHe KocburraH. by
KYPBUIFbLJIAD TYPFBIHJAAPFAa KYHIENIKTI KaXKETTUIIKTepl YIIIH CyFa KOJI JKETKI3yre
MYMKIHJIIK Oepe/i.

blcThIK cy *Kyiieci: KeNTereH TYPFhIH Vi Cy KyHelepl ofeTTe CAaHTEXHUKAIBIK
KyHere KOCBUIFAH CY JKbUIBITKBIIITAH TYPAThIH BICTHIK Cy XKyHeciH KamTuibl. Cy
KBUTBITKBIIITAP DJIEKTP KyaTbIMEH, TaOuru ra30eH HeMece 0acka OThIH Ke3JepiMEH
KYMBIC ICTEH amaabl JKOHE IMIOMBLTY *oHE 0acka MakcarTap VIIIH BICTHIK CyMEH
KaMTaMachI3 €TE aJlajibl.

JlpeHaxk xyieci: TYpFbIH Yi-)Kalaap/bl CyMeH ka0JbIKTay Kyheci keOiHece
AFBIHIBI CyJapabl KOHABIPFBIIAH IIBIFAPATHIH APCHAX XKYHECiHE KOChLIaAbl. by
Kyliere AFBIHIBI CyJap bl Ta3apTy KOHIBIPFhIIApbIHA HEMECE CeNITUKTEPTE KiOepeTiH
KyOBbIpiap, IpeHAXIAp JKIHE Kopi3 KyObIpiaapbl Kipel.

Cynbl TazapTy )KOHE CY3Y: CYy KO31HE kKOHE KEPTUTKTI epexkeriepre 0alaaHbICThI
CYJBIH CallaChlH KAMTaMachI3 €Ty ’KoHE Kocaiap/bl KeTipy YIIiH CyIbl Ta3apTy >KOHE
CY3y JXyHelepiH opHaTyra Ooiyianbl. byn xyhenepre cysruiep, Je3uH(EKIMIIBIK
KOHBIPFBLIAP JKOHE )KYMCAPTKBIIITAP KIPyl MYMKIH.
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TypreiHgap YIIH CEHIMAI KOHE Kayllci3 Cy Ko31H KamMTaMachl3 €Ty YIIiH
TYPFBIH YHJAET1l Cy XYyHellepiH TYCIHYy >KOHE oOJlapFa KbI3MET KOpCETy MAaHbI3JIbI.
TypaxTsl Tekcepynep, )KOHIEY KOHE KEPTUTIKTI epexeNnepal cakTay KYHeHIH TYPBIC
KYMBIC ICTE€YIH >KOHE YH MIapyallbUIbIKTapblHA Ta3za Cy OepyAl KamMTamachl3 eTyre
KOMEKTECe/Il.

Yiire cy Oepy/iH aBTOMaTTaHIBIPBUTFaH Kyieci Heri3iHae CY MIbIFBIHAAPBIHBIH
WHTEJUICKTYaJJIbl MOHUTOPHHTIH >Kyprizy yiriH Ci3 TYpFeIH Yijepre cy OepymiH
KaJTbBI KYHECIMEH TaHBICYBIHBI3 KEPEK.

CyMeH ababIKTay MIceNeNepiH MIeHIyTre apHalFaH HHKEHEPIIK KOHABIPFbLIAp
CyMEH al0JpIKTay >KyHenepi gen atananbl. Kes3-kenreH TYpFbIH Yilie CyMmeH
XKaOJpIKTay KYHECIH OpHATy >KOHE peTTey KakeT. by keke yihae ne, KapamaibiM
NoTEPE /1€ Kalabl eMip CYpyAiH MiHAETTI mapThl. CyMeH kaOJbIKTay KyHeaepiHiH
TEK €Ki Typl 0ap: OpTalbIKTaHABIPBLIFAH XKOHE aBTOHOM/IbI. COHFBICHI KOO1HECE JKeKe
yinepae KoJJaHbUIaAbl, OWTKEHI Kol KabaTThl FUMapaTThlH >KaHbIHAA aBTOHOM/IbI
KYHEH1 KYPY JKOHE OHBI MATEPIIEPre KETKIZY 6T€ KUbIH.

Typ¥FbIH Yill CyMeH Ka0JIbIKTay €K1 )KOJIMEH KY3€re achIpbLIa/bl:

Kone opranbikTaHasipbuiFad. KenTereH maiimananymbuiap YIIH KOJIAWIBI.
byn xyiieniy ke3i Oip, Oipak on Genruii Oip *KYMbIC MapaMeTpiIepiHe COMKec Kemyl
Kepek, ouTmece CY XalblKKa d>XeTe anmaiapl. Tikened KOChUIFaH Quunangap
najananymbliapra opTak KesneH kioepueni. KeOinece xkeke Yl uenepi
OpTaJBIKTaHABIPBUIFAH CY )KYHECIHE KOCHLIa/Ibl.

JKone aBTOHOMIBI. bysl yHIIEH KbICKA KAIIBIKTBIKTA OPHATBUIFAH JKEKE
KO3JEpAiH  pecypcTapblH  maipananyael  Outmipeni.  KeOinece — OipHerie
naWgaganymbUiap Olp YHFbIMara KOChLIA allaJibl. ABTOHOMJBI CY KYyHecl CYMBIKTBIK
KUHANTATBIH OaTapestHbl KaMTybl MYMKIH. MyHIail ChIHAApJbl IIEMIIM COPFbI
CTaHIUSIAPbIH alJalaHy bl a3aiiTyFa MYMKIHJIIK Oepe/ti.

Yii-kainapapl OpPTaJIBIKTAHIBIPBUIFAH CYMEH KaOJbIKTay d>Kyieci mep3imil
TeXHUKAIBIK KbI3MET KOPCETYAl KaXeT €TETIH KOITEreH OpTYPJl dJIEMEHTTEPJICH
Typaapl. bys Kyile KenTereH najaiaHylibuiapabl CYMEH KaMTamachl3 €Te ajlajbl,
Oipak Keijie ®KoHJIey MEH TEXHUKAJBIK KbI3MET KOPCETYre KO KapakaT >KyMcasabl.
ABTOHOM/IBI KY€ bIHFalIIbI, O1paK OapJIbIK JKepiiepAe YHFbIMaHbl OYpFbIIayFa HEeMece
YHFBIMAHBI Ka3yFa apHaJfaH OpbIHIAp KOK. MyHal xyleH1H 0acTbl KEMIIIIT1-OHBI
KYMBIC KYHIH/I€ aBTOHOM/IbI CaKTay Ka)XeTTUTir. bi3/iH xaFaaiiia, sFHA Kol maTepJl
yiae opTanbIKTaHABIPBUIFAH CyMEH XaOAbIKTay >Kyieci KojjaHbuiansl. KeOinece
OipHellle maiijanaHyubuiap Olp YHFbIMara KOChUIa ajaibl. ABTOHOMIBI Cy >KyHeci
CYMBIKTBIK JKHUHAJIATBIH OaTapesHbl KaMTybl MYMKiH. MyHmall ChIHIAp/BI IIEIIiM
COPFBI CTAHIMSTIAPBIH MalTalaHy bl a3alTyFa MyMKIHAIK Oepeni. by xyite kenreren
naiJala”nybuiapApl CyMEH KaMTaMachl3 e€Te aiajbl, Oipak Keiije >KoHAeY MEH
TEXHUKAJIBIK KBI3MET KOPCETYre KOI KapakaT KyMmcaliaabl. ABTOHOMIIbI JKYiie
BIHFAMITBI, O1paK OapJbIK XKepiiepae YHFbIMAaHbI OYpFhUIayFa HeMece YHFbIMaHbI Ka3yFa
apHaJIFaH OpeIHAAp XOK. KenTeren maigananymsiiap yiiiH Komaiusl. by xyiieHiH
Ke31 01p, Oipak o Genruti 6ip KYMBIC IapaMeTpliepiHe COMKec Kelyl Kepek, suTIece
Cy XQJIBIKKA KETE aJIMan/Ibl.
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2.2 - cypet — TyThIHYIIBUTApaH aKIapaT CHIMCHI3 Ki0epy MaKCaThIH/IA CY
IIBIFBIHBIH aKBUIJIBI €CETKE ally )KYHEeCiHIH KYPBUIBIMABIK CXeMachl

KenkabarTsl yilsiepre cy 0epy 9/1eTTe OpTaJbIK KO3/€H FUMAapaT 1IITHIET1 )KeKe
OJIOKTapFa CEHIMJI KoHE Y3/IKCI3 CYMEH KaMTaMmachl3 e€TyAl KaMTuabl. by mpoiecc
Ol€TTe CYyABIH THUIMJII JKOHE Kayilci3 KEeTKI3UIylH KamMTaMachl3 €Ty YIIiH
MYHHIIMTIATABI Cy JKYHENIepiHiH, COPFBUTAPABIH, KYOBIPIAPAbIH )KOHE CAHTEXHHUKAIBIK
MH(DpaKyphUIBIMHBIH YiieciMiHe HerizaenreH. Kem kaOarTel FuMapaTTarbl opOip
MIOTEp THICTI canayibl CyMeH KaMTaMachl3 eTuTyl Thic. KenTereH TyThIHYIIbIIAp THICTI
eJmeMIeTT KYObIp/IbI KaXeT ereni: Oenrun Oip auaMmerp MeH Y3bIHIBIK. Cammansl
KBICBIMJIBI KaMTaMachl3 €Ty YUIIH ChIMJApMEH, CY3Tl OJOKTapbIMEH, CYMBIKTBHIK
arbIHBIH OAKBUTAWTHIH KYPBUIFBUTAPMEH KeNl KYPY KaxerT.

[TaligananymibiFa KaXeTTi camaibl CYMBIKTBIK ally YIIIH OJI TazanayJblH OipHelie
Ke3eHiHeH oTyi kepek. O YIIH TYHIBIPY 9iCTepi, COHAAN-aK CY3ri Kyhenepl apKbUibl
CYIbIH ©Tyl KojaaHbutaJbl. CYHBIKTBIKTa 3USHIBI MUKPOOPTraHU3MIEPIIH OO0JybIH
OonpIpMay YIIH XJIOpiay 9fici KoJmaHbuiaabl. bys cyma arapTKBIITHIH KO O0TybIHA
0ailTaHBICTHI OHBI TEK TEXHUKAJIBIK CYHBIKTBIK PETIH/IE Taiiaanyra 00iabl.

Temenne kemkaOaTThl Yisiepae Cy aiiay Kajiail >KYMBIC ICTEHUTIHI Typasbl
YKAJIIbI IOy KACAUBIK:

MyHUITMNANIBI CYMEH Ka0JbIKTay: KONKA0ATThl YHJIEp 9/IETTe MYHHUITUTIAIIbI
CyMEH XaOJbIKTayFa KOCBUIFaH. MYHUIIMIIAJIUTET Ta3apThUIFaH XKOHE aybl3 CYIIbI
FUMapaTKa apHaiibl OJIIHIeH Cy KYObIpbl HEMece KOChUTY HYKTECI apKbLIbl JKETKIZyTe
KayarThl.
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Cynel cakray: KeWOlp Karmaiiapja KemnmkaOaTThl yillepjae Kep YCTi
pe3epByapiiapel HeMece Cy KoMasapbl CUSIKTbI MEHILIKTE CyZbl CaKTayFa apHaJIFaH
KeKe KOHABIpFhIIap 00aybl MyMKiH. byn cakray sxyiienepi cyabl Y3AIKCi3 KETKI3yal
KaMTaMachl3 €TeJll, dCipece €H KOFaphbl MaiajJaHy yakbITBIHAA HEMece KaJlaJlbIK
CYMEH ka0pIKTay OY3bUIFaH JKaFaaia.

Cynpl TapaTy XyiHeci: FUMapaTThlH Cy KYOBIpbI XKyHeci CyIbl MyHHUIUIAIIbI
KO3JICH HEeMece JKEepPriTKTI KOWMaJaH JXEKe IMOTepiep, KOFaMIBIK OpPBIHAApD JKOHE
BIHFAMJIBUTBIK CUSIKTBI SPTYPIIL NTaiiianany HYKTeJepiHe TapaTaThlH KYOBbIpIap sKemiciH
KaMTuabl. by KyObIpiap oeTTe FUMapaTThiH KaObIpraiapblHa, €eHAEepIiHE HEMECe
Tebemnepine OpHATHIIA/IbI.

Cy KBICBIMBIH peTTey: OYKUI FUMapaTTa *KETKIIIKTI Cy KbICBIMBIH KAMTaMachl3
€Ty YIIIH Cy JYyHeciHe KbICBIMABI PETTEUTIH KIIalaHAap HEMEeCe KbIChIMIbI
TOMEHJICTETIH KJIalaHJap OpHAThUIybl MYMKIH. Byn kiamangap CyJblH TYpPaKThI
KbICBIMBIH YCTall TYpyFa KOMEKTECE/l *oHE KyObIpapAblH HEMECE apMaTypaHbIH
BIKTUMAJI 3aKbIMJIaHYbIH OOJIIbIpMaibl.

Cy coprpuiapbl: kel KaOaTThl YWJep/le HEMECE MYHMIMIAJIAbI CYy KbICHIMBI
KETKUTIKCI3 OOJFaH JKaFjaiia, KbICBIMJIBI JKOFaphLIaTy >KOHE »KOFapFbl KabarTapra
CYJIbIH THIM/[1 KETKI3UTYylH KaMTaMachl3 €Ty YILIIH Cy COpPFbUIapbl OpHATHUIAABI. by
COpFBUIAPIbl FUMAapAT 1IIIHAET1 apHaibl COPFbI 06JIMECIH]IE OpHAJIACThIpYFa O0IaIbl.

Kexke morepraepail Kocy: apOip MOTEPAIH HETI3r Tapary KyObIpjapblHAa KOCHUIFaH
cy Oepy xeniepiH Koca ajfaHjia, ©31HIH Cy KyObIpbl >Kyheci Oap. byi sxerkizy
KeIIepl 9eTTe paKOBUHANAp, AYIITApP, 19PETXaHAIAP KOHE KIp JKYFbII MalllMHAJIAp
CUSIKTBI KYPBUIFbUIapFa cy Oepel.

CaHTeXHUKAaJIBIK Ka0bIK: JKEeKe MaTepiepe TYPFhIHIAP CYMEH KaObIKTay1bl
KaXXEeT eTETIH OpTYpJll CAaHTEXHMKAJIBIK KYPBUIFbUIAP MEH KYpPbUIFbLIApFa, COHBIH
IIIHAE apajacThIPFBIINTApFa, Ayl KaOWHaAlIapblHA, JOpeTXaHallapra >KOHE ac Y
KYpBUIFBIJIapbIHA KOJI JKeTKi3e ajanbl. byi KypbuiFbliap FUMapaTThiH Cy XKyieciHe
KOCBUIFaH >KOHE TYPFhIHAApPFa CyAbl KYHICNIKTI KaKETTUIIKTEpl YIUIH HaiijanaHyra
MYMKIHJIK Oepe/i.

Natep 1

Nerep 2

Metep 3

MNetep 4

2.3 - cypet — KenkabarTs! yilsiepi CyMeH KaMTamMachl3 €Ty KYHeCiHIH
KYPBUIBIMJIBIK CXEMAChI
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Cynsl ecenTey *oHe OHBIH IIBIFBIHBIH MICIIYACT1 MaHbI3bI MAceNenepaiH Oipi
armapatThIK OaraapiiaMaliap bl )KEeTKI3y OOJIbIT TaObLIabI, erep 613 MyHIal MISITiM/Il
KapacThIpaThiH 00JICaK, OHJIA CY aFBIHBIH OaCKapy OOBEKTICI PETIHIE 3epTTEy Maceseci
TYBIHJIAW/IbI, COHJIBIKTAH 013 Cy KYOBIPBIHIAFBI JKOFAPFBI KBICBIM, Cy KYOBIPHIHIAFBI
TECIKTEp, Cy KYOBIPBIHBIH MaTepHAIIAPBI, CYIBIH (CYHABIKTHIKTHIH)TYTKBIPJIBIFBI
CUSKTBI (haKTOpJIapAbl KapacThIpaMbl3. 013 CAHTEXHUKAIBIK KYOBIPIAFbl >KOFApPFBI
KBICBIMIIBI peTTeneTiH G ChI3BIKTHIK PETTETiNIIHIH KIpiCiHIH (QaKTOphl peTiHAe
KapacTeIpambi3 [2].

"PerTeymn" - Oyn omerte Oenriii Oip mapaMmeTpiepal HeMece MpolecTep/ii
Oackapyra *oHE peTTeyre apHajfaH KYpbUIFbl HEMece Kyhe YIIiH KOJJIaHbUIAThIH
TepMuH. PerTerimep opTypiii caianapia, COHBIH 1IIHJE TeXHUKAIa, HHKECHEPUAa,
DHEPTeTHUKAa, ABTOMATTAHBIPYAA KOHE T. 0. KEHIHCH KOJAaHbLIAIbI.

Perreymri Temmeparypa, KbICHIM, IKBUIAAMABIK, JKAPBIKTAHIBIPY KOHE
Oackajapbl CHSKTHI TMapaMmeTpiepai Oackapa anaibl >KOHE oOJapibl OelrijieHreH
JIeHTeiie HeMece auana3zoHaa ycrtail anansl. HakThl Konmanyra OalaHBICTBI
pETTETIIITEep MEXaHUKAIIBIK, SJIEKTPOH/IBI HEMece Oar/iapiiaMalibIK jkacaKkTaMa OOyl
MYMKIH.

Perrterimtepaiy Mpicaiiiapsl 06IMe TeMIepaTypachlH PETTEUTIH TEPMOCTATTAp,
KENICTKIITEPIH HEMece KO3FAITKBIIITAPALIH JKBUIIAMIIBIFBIH PETTETIITEDP, Cy
KyHenepiHaeri ABTOMATThl  KbICBIM — PETTETIIITEPl OHE TYPAKTBUIBIK IEH
napaMmeTpiepal 6ackapynbl KaMTaMachl3 €TEeTIH KOmTereH 0acka KYpbUIFbLIap MEH
Kyienep O0JbIN TaObLIA b,

G

Yo

mll,?_» Perreyim || OGbexr
4+

Y

2.4 - cyper — Cy HIBIFbIHBIHA apHAJIFaH aBTOMATTHI 0acKapy >KyHeciHiH
KYPBUIBIMJIBIK, CY10aChl

Ocep erymi daktop G perrerimiiHiy KipiciHaer:t Ko3G(UIMEHT OOl
taObuiagpl. Coman keilin G. 013 TeMeHueriiepal >KYWEHIH Kipic MOHI PpEeTiHJE
KapacTelpaMbl3. backapy opranbifbiHaH Oackapyra apHajfaH aBTOMAaTThl Oackapy
KYHECIHIH KYPBUIBIMIBIK cXeMachl kopceTuireH (A xoHe b cypertepi). Oyi1 )KxyMmbIcTa
013 CBI3BIKTHIK emec ocep ety (akropiaapasl (HP) ecenke anmaii, arbiHaapiabl
Oackapy >KoHe HIBIFBIHIAAPABI €CETKEe aly MOCENECiH KapacThipaMbi3 [1].
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2.5 - cypet — ABToMarThl Oackapy xyieciniH (ABX) ¢pyHkmonansab1 cyndace

Kecre 1.3 — AcnanTap/siH OenrijieHyi )KoHe aTaybl

(ce3iMTal PJIEMEHT), OpHATBIJIFAH OpPHAJIACKAH Kepl OOMBIHIIIA.

Ne | Benrinenyi ATtaybl

1 JleHreiini emnmieyre apHaiFraH 0acTankbl eIy TYPIACHAIPTILT
(ce3iMTal 3JIEMEHT), OPHATHIJIFAH OPHAJIACKAH JKepl OOMBIHIIIA.

2 KpicbiMpl emiieyre apHajafaH acran KepCeTyIll, OpHbIHA
OpHATBUIFaH.

3 DONEeKTp KO3FaNTKBIIMIBIH OacKapyFa apHajfaH 1CKe KOCy
ammaparypachl (COPFBIHBI KOCY, OIIIipy; KJIalaHHbBIH allbLTyhI,
XKaObLITYybI KoHE T.0.).

4 baitnanbic KypbUIFBICEL Oap JEHTEH 1 eNleyre apHajlFaH Kypad,
OpHBIHJIA OPHATHIIFaH.

5 TemmepaTypanbsl ejIIeyre apHalfaH OacTamkbel oIy
TYpAEHAIPTIiII

6 Kankanra opHaThuTFaH OackapyAbl TaHIayFa apHaIFad 0ackapy
KUITI.

7 KpicbiM enieyre apHanfaH OacTamnkbl eJIIey TYpJACHAIpTrinIi
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2.6 - cyper — TypFbIH YHIIH op TIOTEPi MEH KEPTOJIECIHE OpHATacaThlH
KYPBUIFBIJIAPIBIH KYPBIIBIMJIBIK CXEMACHI

KypbuiFbIHBI TaHAAy JKOHE TaHAAYABIH HerizaemeciHe kenmep Ooimcak LPWAN
OailTaHBIC  XaTTaMaJlapBIHBIH ~ EPEKIIeINiri-Ka0IbIkka KOWBIIATBIH TaJjlalTapIbIH
TeMeHirl. bys ocipece ceHcopyiapipl KOJJIAHATBIH JKEJJIep YIIIH ©T€ MaHbI3/IbI,
OUTKEH1 OJIap/bl jKacay *oHE KYTIN ycTay eTe ap3aH OOJybl KepeK KoHe OaTapesHbl
aybICThIpMaii-aK 10 *blT HEMece O/1aH J1a KOl KbI3MET €Ty Mep3iMi 00i1ybl Kepek. by
ocipece ceHcopapbl KOJJIAHATHIH JKEIUIep YIIH ©T€ MaHbI3Ibl, OUTKEHI OJap/Ibl
’Kacay JKOHE KYTII yCTay oTe ap3aH 00JIybl KEPEK jKoHe OaTapesiHbl aybICThIpMaii-ak 10
KBLT HEMECEe OJIaH J1a KOl KbI3MET €Ty Mep3iMi OOJTybI KEPEK.

Kectene ocwl canarrtarbl eH xkakchl LPWAN cranmaprrapel OepuireH. by
KETUIepIiH KYPBUIBIMBI KoMl karblHaH yKcac. CeHcopiapAblH KeMeriMeH ">KYJIAbI3IbI"
KYpPaWThIH KYpBUIFbUIAp 0Oa3anblK cTaHmusra (nmumo3) Kocbutanel. [Ilmrosmep
JepeKTepAl >KUHANUbI JKoHE oylapabl (OHABIK pexXuMIe cepBepiepre xkidepeai. by
cepepJiep Oip yakbITTa MaiJjalaHyIIbuIap YIUiH Kipy HYKTeJIepi OOJIbI TaObLIa bl
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Kecte 2.1 — KeHiHeH TapaiiFaH TEXHOJIOTHsIAP

TexHoorusap LoraWan GSM Zigbee

Kemni crannapTsl IEC62056-21 IEEE 802.15.4 IEEE 802.15.4
Jlepekrepai oepy | 1-2 xbut/c 0,3-1I'6ut/c 250 xbur/c
KBLUTTAMIBIFbI

IP-TexHOMOTHSIIAPBIH | HKOK 6ap JKOK

KoJ1ay

Tomnomnoruscet AKYIIIBI3 AKYJITTBI3 mesh

KambIk eIk opeKeT €Ty | OpeKeT €Ty | OpeKeT eTy

panuycsl 10 km

panuycel 20 M

paanycel 5 M - 75
M

JKnimik guamna3oHbl 241Tno 241To 241Th
DHeprust THIMILTIT] KYyaTThbl a3 | KapananbIM KaparnanbiM
TYTBIHY, Oip | OaTtapesiMeH Oatapesna
Oarapesiia OipHewe carar | OipHerie ait
OlpHemie  KbUI | )KYMBIC ICTeH | )KYMBIC icTeit
AKYMBIC iCTe | aymajipl aynajpl
ayaJpl
2.2 MapuipyTu3aTop TaHaay
2.2.1 Vega SH-02
Vega SH-02 wmapmpytuzatop — OYI MaHBI3Abl KOCHIMINA KYPBUIFBI

MHTEPHETKE KOCBUIATBIH JKOHE KOMIbIOTEpJepre, KypbUIFblIapra Hemece Oacka
MapIIpyTH3aTopiiapra akmaparrapabl KiOepeTiH xyie. Mappytuzatopasl oduc,
XKYHeTiK jkacayllibl, KEHICTIKTIK HEMece JKeKe MaiijanaHylbuiap YIIiH HaijgaiaHyra
Oonanel. Mozmemie UMIYIbCTIK HEMECE KOPFAHBIC PETiHAE KOH(UTypalMsIaHATbIH €Ki
caHIbIK Kipici Oap. CoHBIMEH Karap, KYpBUIFBIIa €Ki aHaJorThIK Kipic, 1-Wire
unTepdeiici xoHe RS-485 unrepdeiici O6ap. Kyat xe3i Oonbln chlitbiMabuibiEbl 6400
MA-car 00JaThiH aKKyMyJisiTop(0aTapesi) OpHaThLIFaH.

Vega SH-02 wapmpytuzatopbiHaH, KommbioTepiepre |P-Mekenxkaitinapbeia
oeperin DHCP (Dynamic Host Configuration Protocol) kpi3meTin nmaitnanany apKbuUibl
KOHE MAKeTTIK (PHIIBTPIIeY, MOPT aTHIMEH HEMECEe CUTIaTTaMachkIMEH OaramMap bl KOCy
apKbUIbI KEHICTIKTIK Xeiepi 6ackapy MyMKIHJIT Oap.
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Vega SH-2 OM06eban MojieMi ChIPTKbI KOCBUIFAH KYPBUIFbLIApAAH JACPEKTEPIi
JKWHAyFa, COJlaH KeHiH coyl Jepekrepjl kuHaktayra koHe LORaWAN xemicine
xibepyre apHanFadH. Mojemae HMIYJIbCTIK HeMece KayilcCi3OiK  peTiHIe
KOH(UTYypalusIaHybl MYMKIH €Kl CaHIbIK Kipic 6ap. COHbBIMEH KaTap, KypbUIFbIa €Ki
aHaJIOTTHIK Kipic, 1-Wire untepdetici xxone RS-485 unrtepdeiici 6ap. Moaemuiy Kyart
ke31 6400 MAY ChIBIMABLIBIFEI Oap Oip HeMece eKi KipiKTipiiareH Oatapest Hemece 5.55
B CBIPTKBI KyaT Ke31 00J1a anajpl.

Mopaemai konmanynbl Oactamac OypbiH LoRaWAN®:xemiciHne icke KOCy
kepek. SH-2 xkypbutrbickl LORaWAN® — ABP xone OTAA sxerniciHae KOCyAbIH €Ki
omicin Konmaiinel. ABP omici. Takranars! TyiiMeH1 OacCKaHHAH KeHiH KYPBUIFBI Oip/cH
"bencenni"pexxuMinge kymbic icted Oactaiapl. Otaka omici. Kyar koceutranHaH
KEWiH KYPBUIFbl OPHATBUIFAH KUK JUANa30HBIHAA JKEJITre KOCBUTYABIH YIII SPEKEeTIH
opbigaaiiipl. LORaWAN® xenicinge OeceHipy pacTaMachlH ajiFaH Ke3/1€ KYPbUIFbI
MHIMKaTOpMEH  curHan  Oepemi (3 cexkyHn  immHAE  JKapKplpay) — JKOHE
"Oencenni"pexumine otemi. Erep Oapiblk opekerTep corci3 0Oojica, mMoaem Oip
TOYJIIKKE TOMEH KyaT PEXKHUMIHE OTelll, COJaH KEWiH jKelijie TIpKely OpEeKeTiH
KalTanaHei3. MojieM COTT1 TIpKeJIreHre JeiiH KyHiHe Oip peT KaiTanaiiasl. Kypbuirsl
5 MuHyTTaH 24 caraTka JCiiH peTTeNeTiH Ke3eH1 0ap arbIMJarbl KyWi Oap MakeTTi
Kypaiiael. [lakeTTep KYpbUIFBIHBIH JKaJiblHA cakTaiaabl )koHe LoRaWAN®xkemiciMeH
Ke3eKTi OaillaHbIC ceaHChl Ke3iHe Oepiiei.

2.7 - cypet — Bera SH-02 (om6e6arm mogem LORaWAN/NB-10T)
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Kecre 2.3 — Bera SH-02 om6e0an MoeMiHIH TEXHUKAIBIK CUIIaTTaMalaphbl

Heri3sri cumarramacsl

CanapIK KipicTep 2

AHAJOTTHIK KipicTep 2

WuTepdeiic 1-Wire / RS-485 (modbus)
USB-mopt micro, type B
JKyMmbICc TeMIiepaTypachIHbIH AUANa30HbI -40...+85 °C
balinanbic apHaIapsl LTE NB-loT unu LoRaWAN
Kipicripiiren Temneparypa CeHCOPbI Oap

baiinaHbICKa HIBIFY K€3€HI

5, 15, 30 munyr, 1, 6, 12
Hemece 24 carar

JlepekTep/il xKUHAKTAY KE3€H1

5, 15, 30 munyr, 1, 6, 12
Hemece 24 carat

[TakeTTepai >KWHAKTayFa apHaJFaH Kaj 100 maket
KeJIeMl
LoraWAN
LoRaWAN KypbUIFBICEIHBIH KJIAChI A
LoRa apHanapbIHbIH CaHBI 16

Kuinik sxocrapbl

Ru868, EUB868, IN865, AS923,
au915 KR 920, US915 EU868

Larawan xemiciHe icke Kocy 9ici ABP xone OTAA
Lora anTeHHACBIHBIH TYPI CBIPTKBI
Ce3iMTaIIBIK -138 dBm

ToIFBI3 KaJIAJIBIK paauobaitnanbIc | 5 KM AcHiH
KAIIIBIKTHIFBI

AybULIBIK ~ JKepJiepAeri  paauoOaiiyiasbic | 15 kM neliH
KAIIIBIKTHIFBI

TapaTKbILITHIH 9JIETIKI KyaTbl 25 MBT
TapaTKbIIITHIH MAaKCUMAaJIIbl KyaThbl 100 mBT

Y3nikci3 OatapessHbIH KbI3MET €Ty MEP3IMI

01p Gatapesgan 10 xbut
JepeKTep KyHiHe Oip peT

Iuranue

Kipicripinren 6aTapest ChINBIMIBUTBIFBI
€cemnKke amMaraHaa

6400 / 12800 mAu

ChIpTKBI KyaT KEpHeY1

45..55B

Kopmyc

KopnycteiH emnmemaepi KOCKBIIITap bl

95 x 95 x 50 Mmm

KOPITYCBHIH KOPFay Jopekeci

IP65
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2.2.2 «CTPHUX>» paaguomoaemi

«CTPUX» - pecerinik Radio Master koMmaHHUsCHI 931pJiereH pajro MOJEMHIH
¢upmansik ataybl. «CTPUX» pamno Momemi OHEPKOCINTIK KOJMAaHyFa KOHE
TeJEMETPUsSFa apHaiFaH, Oy JIEepeKTepaiH Y3aK KaIbIKTBIKKA CBIMCBI3 OepilyiH
KamTamachki3 eredi. On oneTTe JMIEH3MsUIAaHFaH SKUUTIK JHala3oHBIHAA KYMBIC
icTeii, 9p TYpJii KallbIKTaH OakplIay *KoHE OacKapy ’KyHenepi YIIiH CEHIMII jKOHE
Kayirnci3 6aiIaHbICThl KAMTaMachl3 €TE/Ii.

fi

B ’
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A

2.8-cyper — «CTPUXK» pamnomoaemi

Kectre 2.4 — «CTPMXX» pagnomoneMiHiH TEXHUKAIIBIK CHTIaTTaMajlapbl

WNuTepdeiici RS-485, 1-Wire
JKyMmbICc TeMIiepaTypachIHBIH auamna3onsl, °C -40...+85 °C
Jlepexrep/i xKi0epy IPOTOKOJIBI XNB
baitnaneic kaHangapsl LTE NB-IoT nemece
LoRaWAN
AyBULIBIK ~ Kepyeplie  paauoOaiiaHbIC 50 kM-Te nenin
ayKbIMBI
Kananeik  xepiepie pagnobaiIaHbIC 10 xM-re aerin
ayKbIMBI
JlepekTtepii 6epy KyaTbl 25 MBT
Kopnyctsl Kopray nopexeci IP65
ChIMCBI3 KaHaApTY 9.ici Oap
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2.2.3 ORIONmeter paagnomoaemi

"ORIONmeter radio modem" - Oyi cy ecemTerimrepid Koca €CENTerilil
KOPCETKIIMITEPIH KaIIBIKTAaH OKYy OKYHeNepiHAe  KOJJIAHBUIATBIH  KYPBLIFHL.
ORIONmeter pamuo mopaemi-pecypctapanpl Oackapy JKoHE Oakpuiay >KyHenepiHe
mamanmaarad ORION koMOaHUsICHIHBIH OHIMI.

ORIONmMeter pammo MmojeMi ecem ecemnTerimTepi MEH OpTalbIK Xyile
apachIHAAFbl CBIMCBI3 OalIaHBICTHI KAMTaMAaChI3 €Te/li, OVJI OKY IePEKTEPiH KATbIKTaH
XKiOepyre MyMKiHAIK Oepemi. byn ecenrerimke (U3MKAIBIK KOJI JKETKIZYIl KaKeT
€TIEeCTeH Y3aK KAIIBIKTHIKTaFbl KOPCETKIIITEP/l OKY YIIIH BIHFAWIBI XKOHE THIMII
IETITIM.

ORIONmMeter paaro MoieMiHIH epeKIIeNiKTepl MeH (GyHKIUAIaphl MbIHAJIAP:

- ChIMCBI3: paguo MOJEM €CENTey €eCeNTerimTepiMer OailnaHbiCy YIIIH
PATMOKUIIK IEPEKTEPIH OCPY CUAKTHI CHIMChI3 TEXHOJIOTUSTIAPAbI KOJITAHAIbI.

- Tapary nuanazonsl: Oenrim  Oip MoOJAENbIe JKOHE KOpIIaFraH opTa
XKargainapblHa OalJIaHBICTHI Palu0 MOJEM aWTapibIKTal KaIIbIKTBIKKA JCPEKTEpAl
Oepy/l KaMTaMachl3 €Te anajpbl.

- Cenimainik xoHe Kayimncizmik: ORIONmeter Pagmo momemaepi Oepinerin
JEPEeKTEP/Il KOpFayJbl KaMTaMachl3 €Tell KOHE PYKCATChI3 KIpyAl aHBIKTAy »OHE
OoJapIpMay MeXaHu3MIepl 00JTybl MYMKIH.

- Byxranrepnik ecen sxyiiecimen Hurerpamus: ORIONmeter Paguo momemuepin
opTajblK Oackapy oKyileciMeH OipikTipyre Oosajibl, OYJI ecenTerimTepaiH
KOPCETKIMITEPIH AaBTOMATTHI TYPE OKYFa jKOHE OHJEYre MYMKIHJIIK Oepei.

1

2.9-cyper — ORIONmeter pagrnomoaemi
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Kecte 2.5 — ORIONmMeter paguomoaemMiHiH TEXHUKAJBIK CUITATTaMAaChI

Nurepdeiici RS-485
JKyMpbIc TeMIiepaTypachbIiHbIH -20...+60 °C
nranas3onsl, °C
baitnansic kaHamgapsl LTE NB-loT memece
LoRaWAN
AyBULIBIK JXKepiiepe paanoOaniaHbIC 15 km-re neiiin
ayKbIMBI
KanansIk >xxepiaepae paagnodaiiaHbIC 5 KM-Te aeiin
ayKbIMBI
Jepekrepi 6epy KyaTsl 25 MBT
Kopnycthl Kopray nopexeci IP6X
Ce3IMTaIBIFbI -137nbm
ChIMCBI3 JKaHAPTY 91CI Oap

Kapacteipputeim  oteiprad , «CTPUXK» pagmomoneminin , ORIONMeter
pagnomoneminiH Bera SH-02 om0e0an MOAEMHIH TEXHUKAJIBIK XapaKTUPUCTUKACHIH
canpIcThIpa OTBIphIN , Bera SH-02 Tapnansr.

2.3 Cy ecenrerimrepin TaHaay
2.3.1 lekact BKM M-15 MU/I P

"Ilekact BKM M-15 MUJI P" (memece "Jlekact BKM-15 M MU/ P") cy
ecenterimn "/lekacT"koMIaHUICHl OHIIPIeH CYy €CENTETIUTEPIHIH YJTIepiHiH Oipi
00bIn TaObuTabl. OJ TYPMBICTBIK HEMECe KOMMEPLUSIIBIK MaKCaTTa TYThIHBUIATHIH
Cy KOJIEMIH OJIIIEYTe apHaJIFaH.

Cy ecenrerimrifiyg keiOip cunarramanapsl MeH epekimernikrepi JIEKACT BKM
M-15 CIM P mbiHanapipl KAMTYbl MYMKIH:

- Ecenrrerimn  nmuametpi: M-15, Oy cynbl eHrizy/mbirapy auamerpi 15 mwm
JereHai Ounmipe.

- Kocwiny Typi: MU /I(xansikapaibik nHTErpanusiaanrad Kocblny xyiiect), Oy
Cy eCelnTerimTepi YIIiH CTaHIapTThl KOCBUIBIM TYPI.

- Kopnyc: Jlekact ecenTerimTepinie oJeTTe TOT OacmalThiH 0oyiaT Hemece
MJIACTUK CUSKTHI OEpiK JKoHE OepiK MaTepuasiaH *acajaraH KOpImyc 0oabl.

- JIonik: ecenTerimTiy oJIey IJITHIH JUarna30HbIH KOPCETE/Il.

- KambikTan oKy MyMKiHAir: keitdip Jlekact ecenrerimrepi paauoxuiIiK KoHe
CBIMCBI3 JIepeKTepAl Oepy CHSAKTHI apHaiibl OaljaHbIC TEXHOJOTHUSUIApBIH KOJaHa
OTBIPBII, OKY/Abl KAILILIKTaH OKU ajajibl
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2.10-cypet — lekact BKM-15 M MU/I-P cy ecenrerimri

Kecre 2.6 — [lekact BKM-15 M MU/I-P cysIk Ccy ecenTerimiHiy TEXHUKAJIbIK
CUIIATTaMacChl

CyIbIH MUHUMAJIbI IIBIFBIHBI 0,06M%/car
OTrieni CY MIBIFBIHBI 0,15m%/car
HomMunannpl cy mbFbIHBI 1,5m%car
CyapiH MaKCUMaJAbl IIBIFBIHBI 3 m¥/car
CesiMTaIbIK 1Ieri 0,01 m*/car
CyabIH MakCUMaJIbl IIbIFBIHBI 0,1Mna
KE31H/1€ KbICBIMHBIH KOFaTybl
CyablH MakCcUMaibl KbICBIMbI 1,6 Mna

2.3.2 Jlexact BCKM-15 iWAN cybIK koHe bICTBIK CY ecenTerimii

JHexact BCKM-15 iWAN cy ecenTerinn eiiey HOTHXEIEPiH ChIMCHI3 Oepy
MYMKIHIITIMEH BICTHIK KOHE CYBIK CY/BIH IIBIFBIHBIH €CeNTey YIIH KOJIaHBUIAIbI.
Kypbutepl yIniH KyaT 3JIeMEHTI 8 JKbUIFA JICHIH KbI3MET €Ty Mep3iMiHe apHajFaH
KipikTipiniren Oatapess Oonbin  TaObuiagel. Ecenrey wmexanmsmine LORaWAN
PaaMOIIPOTOJIBI APKBUIBI aKIapaT OEPeTiH paguo MOIYJIb OPHATHUIFAH.
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2.11 - cyper — lekact BCKM-15 iWAN cy ecenTerinrinig

Kecre 2.7 — Jlekact BCKM-15 iIWAN Cy ecenTerin TeXHHUKaAIBIK CHITATTaMaChI

CyIbIH MUH LIBIFBIHBI 0,06M%/car
OTneni CY MIbIFBIHBI 0,15m%/car
Homwunan Cy mibIFbIHbI 1,5M%/car
CyIbIH MaKCH IIBbIFbIHBI 3 m¥/car
CesiMTan mieri 0,01 m®/car
CynbIH MaKc HIBIFBIHBI KE31H/IE 0,1Mna
KBICBIM JKOFaITybl
CyIbIH MaKC KbICBIMBI 1,6 Mma

CysrizeH oTKeH CY aFblHbl €CEeNTerill KOPIYChbIHaH OTin Oapslm, ImIiHAe
ce3IMTaJl AJIEMEHT OpHAThUIFaH OJIIey KybIChiHA eHell. Ce3iMTall 2JIEMEHTTIH ailHaTy
aliMarbIHaH OTKEH CYy IIBIFBIC KOCBUIbIMBIHA (MaTpyOoK) Tyceal. Ce3iMTan 3J1eMEHTTIH
alfHaJTyBIH JIEKTPOHIbI OJIOKTBIH €CENTey MEeXaHU3MIHE OepuIe/l.

2.3.3 AkBa-1 JIY1S5 cybIK :KoHe BICTBIK CY ecenTeriuii

AkBa - 1 DY 15-cy ecenrerimiiHiH HakThl yirici. byn ecenrerim operte
TYPMBICTBIK ~JKaFJaiifla TYTBIHBUIATBIH CYBIK CYIBIH KOJEMiH oJIIey YIIiH
KOJIAaHbLIAIbI.

AxkBa-1 DY 15 cy ecenrerimmiiy KeiOip epeKmieaikTepi MEH CHUIMaTTaMaiaphbl
MBIHAJIAP/Ibl KAMTYbI MYMKIH:

Huamerpi: DY 15 ecenrerimTiy 15 MM quameTpin Ouraipei.

EcenTerim Typi: OyJ1 91eTTe KYpFaK aFbIMIaFbl (aiiHAIMalIbl POTOPABIH KYMBIC
MPUHIINII OOWBIHINA CY KOJIEMIH €CENTel OTBIPHIII).
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Marepuan: ecenreriimn KOpIychl jke3, IIACTUK HeMece TOT OacmalThiH 6onat
CHSIKTBI OPTYPJIi MaTepHaAapAaH Kacalybl MyMKiH.

MaxkcuManabl KYMBIC KeJIeMi: eCenTerimTe Oenrim Oip yakbIT apajbIFbIHIA
eJIeyre OOJIaThIH Cy KOJEMiHIH IIeri 00Iybl MYMKIH.

Honnaik: cy ecenreriminie 6enrini 6ip enmey AAir 60Iybl MYMKiH, OJ1 9I€TTe
ManibI30eH KOpCeTUIe].

2.12 - cyper — AkBa-1 cy ecenrerimri

Kecte 2.8 — «AxBa-1» Cy ecenTeriin TEXHUKAIBIK CUITATTaAMACHI

CyZIbIH MUHUMAJIIbI HIBIFBIHBI 0,03 m%/car
OTrieni CY MIbIFBIHBI 0,15m%/car
Homunanapel cy mbIiFbIHbI 1,5m%/car
CyapiH MaKCUMaJAbl IIBIFBIHBI 3 m¥/car
CesiMTaIbIK 1Ieri 0,015 m%/car
CyabpIH MakCUMaibl IbIFbIHBI 0,1Mna
Ke31H/I€ KbICBIMHBIH KOFaJTybl
CyabpIH MaKCUMaJ bl KbICHIMbI 1,0 Mma
Temneparypa nuama3oHbl +5...490 °C

Hexact BKM-15 M MUJI-P cysik cy ecenterini, «AkBa-1» JIY 15 ecenterimi,
Jexact BCKM-15 IWAN cy ecenTeriiiHiH TEXHUKAJIBIK CUIIATTaMajIaphbl YKCAC )KOHE
OapJIbIK TajanTapabl KaHaraTTaHIbIPapJIbIK OOJFaHBIMEH, KOFAphl 6Ty KaOUIETTUIIr
XKepTesiese Jie icTeTyre MyMKiHik 0epeTiH «AkBa-1» JIY 15 ecenreriuni TaHamabl.

2W-160-15 »snextpomaruutTi kianaHbl CyMeH >kaOIbIKTay KyHeciHaeri
KochIMITIa KYpeUTFel. KoHTpoOmmepain 6ackapysiMeH Cy Oepyi perretini. Konnanyasia
Oipueme HycKacel Oap. Mpeicambl, erep Oip carar IIiHAE CYABIH KbICBIMBI
TOMEHJEMECE, OPTAJIBIK KOTEPTilll aBTOMATTHITYpAE kaOblmaapl. Erep om cy Oacy
JAaTYWTIHE KOCBUIFaH 0o0Jica, TOTEHIE Macene OOJIFaH >KaFdaiia CyIblH ToTepre
K10eplTylH TOKTATy YIIiH, aBTOMATThI TYpPAE KaObLIabl.
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2.13 - cyper — 2W-160-15 sneKTpOMarHuTTi KianaHbl

Kecte 2.9 — 2W-160-15 s1eKTpoMarHuT KianaHbl TEXHUKAIBIK CUTIATTaMAChI

MakcuMaIbl 5KYMBIC 90 °C
TeMIIePaTypachl
MuHUMAaIBI dKYMBIC KbICHIMBI 3 Gap
Makcumanibl 3kyMbIC KbICHIMBI 10 Gap
Kinaman Typi AJIEKTPOMAarHuTTI
Kyart xepneyi 24 xone 220 B

C2000-43 cy Oacy paruuri cy Oacy pgaTdyuri. AKBUIIBI €CENTEerilneH
YKUBIHTBIKTA CATBIN ajlyFa HEMeCe KOHTPOJUIepre o31riHeH KochutyFa 0omaabl. JKyMbIC
icTey cXeMachl AJICKTPKJIaNaHbIMEH Oip/ael. AWBIPMAIIBUIBIFBI CY TACKBIHBI KE3iHC
JTATYHMK 631 KOHTPOJUIEP apKbUIbI 3JICKTP KJIAITaHBIHBIH JKYMBICHIH OacKapasbl.
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2.14 - cyper — C2000-/13cy 6acy naTumri

Kecte 2.10 — C2000-/13cy 6acy maTuuTiHIH TEXHUKAIBIK CHITATTaMaChl

Pykcat eTisireH caiabICThIpMaIbl 100%-ra neitin +25°C
BUTFAIIBUTBIK
XKympIic TemmepaTypachIHbIH -20...+50 °C
JMara3oHbl
JleHeHi Kopray Jopekeci IP67

2.4 TIA Portal 6armapiaamaceiMen CYy 0epy KyiieciHiH 3epTTey

TIA nopranst (Totally Integrated Automation Portal) - Siemens kommnanuscel
ozipyiereH Oarjapiamaniblk  miargopma. On  OargapiiamanaHaThiH — JIOTUKAJIBIK
koutposutepaepai (PLC), amam-mamuna wuntepdeiicrepin (HMI), enepkacinTik
KOMITBIOTEpJIEpAl  JkKoHEe  0acka  aBTOMATTaHABIPY  KYPBUIFBUIAPBIH  KOCa,
aBTOMATTaHABIPY KYHenepiH Oarmapiamanay, KOHpUTypausiay >KoHE MaiganaHy
yurie xoimaneuiaabl. TIA mopranmsl maiinanaHymibliapFa aBTOMATTaHIBIPY KOOATapbIH
TUIM/II 931pJIeyre, ChIHAYFa KOHE Maiananyra 6epyre MyMKiHIIK OepeTiH OipbIHFaii
WHKEHEPJIIK OPTaHbl YCHIHAIBI.

TIA nopTanbIHBIH KOMETIMEH NMaiJalaHylIbIap aBTOMATTaHABIPY >K00aIapbliH
Kypa ajnajsl xxoHe 6ackapa anaapl, PLC-a1 opTypii O6arnapiaamManay TUIAEpiH KoJijaHa
OTBIPBINT OarjapiiaMarail amagpl (MbICabl, OacmaifakK JIOTMKAChl, (yHKIIMOHAJIbI
0JIOK-CXeMa KoHE KYPBUIBIMIBIK MOTIH), MHTYUTHBTI TpaduKaibiKk nHTEpderncTepMeH
HMI nambiTa amangel KoHE KYWEHI JNMArHOCTHKAIay MEH aKayJbIKTapAbl *KOIOIbI
Ky3ere achlpa amanbl. barmapiaManbiK jKacakTama ©HEPKOCINTIK aBTOMATTaHILIPY
calachIHIAFBl xKo0amay MPOIECIH OHTAMIAHIBIPY JKOHE OHIMIAUIIKTI apTThIPYy YIIIH
KOITEreH Kypajjap MEH MYMKIHIIKTEP/Il YCHIHAIBI.

TIA moptambl op Typai Siemens aBTOMATTaHABIPY KYPBUIFBLIAPBIMEH KOHE
KyhenepiMeH OIpKeNKl MHTErpalMsHbl  KOJAalael, Oy maiijanaHylnibuiapra
aBTOMATTaHABIPY/IBIH JKaH-KaKThl JKOHE e3apa OaiIaHBICTBI IICHIIMJICPIH JKacayra
MYMKIHIIK O6epeni. On eHAIpiC, TEXHOJOTHSIIBIK MPOIECTEP/l aBTOMATTaHbIPY,
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SHEPreTUKA JKOHE KOJIIK CHUSKTHI cajaiapa opTypsil KeJeMJIeTl ®KoHe KYpIAeTiIiKTerl
aBTOMATTaHABIPY KOOATapelH KkoOanay »KOHE »JKy3ere acelpy VIIH KeHiHEH
Kosanbuiaapl. CHMBOJIIBIK KeCTeH1 KypacTelpy. CUMBONIBIK KeCcTeAe KipicC, IIBIFBIC
KOHE apaiblK aWHBIMAIBUIAPIBIH aTbl (CHMBOJ), OHBIH aJApeci, THI >KOHE
TYCiHIKTeMeepi Oepine/i.

Default tag table
Marmne Data type Address Retain  Acces... |Visibl...
<0 Start Bool %1124.0 =] =]
2 4@ Sanagysh Bool %Q124.1 ] ]
3 40 Sanagysh2 Eool %0124.2 =] =]
4 40 sanagysh3 Eool %0124.3 =] =]
5 40 Sanagysh4 Eool %0124.4 =] =]
7 4  Keshigul Timer %10 @ @
B 4l  Keshigu2 Tirmer %T1 ™! M
g 4l  keshigu3 Tirmer %12 ™! M
10 <@  Kerisanagysh 1 zhumys zhasauy Bool %0124.6 @ @
11T <@  Keshigu4 Tirmer %13 ™! M
12 4@l  bloktau Bool %1241 ™ ™
14 g0  bloktau2 Bool %1242 ™ ™
15 g0 bloktau3 Bool %1243 ™ ™
16 g0 @ Toktatul Bool %0Q125.0 ™ ™
17 40 Toktatu 2 Bool %0Q125.1 ™ ™
18 40 Toktatu 3 Bool %Q125.2 ™ ™
19 | Toktau uakyty Timer %15 E @
20 «d Toktau uakytyl Timer %T6 E @
21 Toktau ua kyty2 Timer %7 E @
22 #Add new =
2.22 - cyper — Step7 TUIIHAE JXa3bUIFaH CHMBOJJIBIK KecTe

barnapnamainay koHTekcTiHze, acipece STEP 7 6arnapnamanay tiniage "Bool”
KIIT CO31 JIOTHKANBIK AepekTep Typin Oinaipeni. "Bool" - " Boolean "ab6pesuaTypachr
OHE €K1 MYMKIH MaFbIHaHbI KaObUIIaybl MyMKIH:" 1IbIH "(IIBIHIBIK) HEMece" KaJlFaH
" (eTipiK).

Jlorukansik aepektep Typi (Bool) OarmapimamanayasiH Herisri Typi OOJIBII
TaOBUIAbl JKOHE JIOTUKAJBIK KYHWJIEpAi HeMece MapTTapAbl KepceTy YIIiH
Konmaneiafel. On miemiM KaObUijay omepanuslapblHIa, TapMakKTalyAa >KOHE
OarmapiaMa MUKJIJApbIHAAa KeHIHEH KOJIaHbLIa bl

SIMATIC  S7-300 xone  S7-400  ABTOMATTBl  KOHTpPOJUIEpPJEPIH
OarmapiaManayra apHajdraH OarmapiaMaiblK Kypan Oomiwein TaObutatelH STEP 7
Oarmapnamaniay  TimHge ~— "Bool"  mepekrep  Typi  OarmapiiamaliaHATHIH
KOHTpOJUIEpJIEpACTi KOHTAKTLIep, peienep XKoHe Oacka JIOTMKAIBIK DSJIEMEHTTEP
KYWJIEPIH KOpPCeTy YIIiH NaiaTaHblIaibl.
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L= S < TR SY N R ¥ BT SO ¥ ¥ N (% B

Comment
1 A "SraztT
2 hN "Eaghigu 5%
3 3 "Sanagyahk 1™
4 HOF [
5 HCF [
Network 2:
Comment
b R "Sanagyahk 1™
2 b "Toktan wakyty™
3 L SEET#da
4 an "Eaghigul™
Network 3:
Comment
1 Ei
2 b} "Eashigul™
3 3 "Sanagyah 7
4 HCF [

&I124.0
AT4
a20124.1

a20124.1
ATE
SET#4z
a&Td

&T0
BO1Z4._2

70%

2.23 - cypet — Step7 TiniHAETI MPOTrpaMMaHbIH KYMBIC KOPBITBIH/IBICHI

i Mame Address Display format Maonitor value 1
*sanagysh 1°:F %0124.1:F Boaol [1] FALSE
"Sanagysh 2°:P || %Q124.2:P Bool E (@] TRUE
*sanagysh 3":P %0124.3:F Boaol [1] FALSE
"Sanagysh 47:P %0124.4:P Boal [[] FALSE
@ S7-PLCSIM1T - S7300/ET200M station_1WPLC_1 - O X
File Edit View Insert PLC Execute Tools Window Help
[ @ &S [pcsmreear  ~|[ & 2R (BB W |N
mEEEEaEal anm
R
%

r@ CPU

o) ® (=B o] e =B

D'—'g'; ¥ RUNE GE
Ooc [ RUM

OrRUN codE
CJSTOF [~ STOP MRES | rrrr

|Bits

3
"

3

E
2110
Fvr

r

A

2.24 - cypet — Canarbiil icTeH MmBIKKaH xaraaiaa CaHarbll2 KOCBUTYbI
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F % 4 b HFEF RS
i MName Address Display format Monitor value

1 "Sanagysh 17:P %01241:P Bool [=] TRUE

2 "Sanagysh 2°:P | %Qi24.2:p Boal |~|[@ FaLsE

3 "sanagysh 3":P %0124 3:P Bool [0 FALSE

- "Sanagysh 4":P %0124 4:P Bool [ FALSE

5

6 &)

v File Edit View Insert PLC Execute Tools Window Help

8 ~

- D& & & |ricsmoceary  ~| BE R
i B wH T e g 8 & A E
B BR | no1 |
%
@Mceu [=][@ =B e.[=] @ [=]|Eoe. =] = ="
[ IsF . -
Ciop ¥ RUNF 18124 Bt | [|[oB128  [Rits ]
- B 7E54 3210 |[7654 3210
DSTDF,I_STEIF' MmRESi|{C " MWIOT CTCCT vl
p o ; . ; y ¥
< >
Press F1 to get Help. CPU/CP: MPI=2 \

2.25 - cyper — CanarbIn2 )XyMbIC JkacamaraH >karmaiina Kepi Canarpiml
AKYMBIC JKacaybl

2.5 LoraWAN :kyiieci apKbLJIbl CHTHAJ/IbI TEKCEPY CHIHAFBI
Onuey Anmarsl KajlacblHAa AJIMalibl ayJaHbIHAA KYPri3UIT€H 3epTTeyl

KapacTheIparblK. MyHIaFbl MaKcaT Kajla *aFalblHa CUTHAJIABIH Tapajdlybl MEH OHBIH
PaINyChIH CaBICTBIPY OOJIIBI.

AnMaTbl

Wrnin cracnes 4 GIS
2.26 - cypeT — AnmMansl ayJlaHbIHA CUTHAJ Tapajly 3epTTey Kyprizy
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¥coaputran maata (PCB) Herisri HycKachbl CyAbIH KOPCETKIIIH OJIIIey
ceHcopbiMeH kaOnapikTanrad, an CR17450 (LoRaWAN TtexHosoruscel OOMBIHIIA
nepekrepai oepy ymriH) kone EN14250 (emmey Oemiri ymrin) 6arapesmaps 3,3 B
KEpHEYIMEH KOJIAaHbLIIbI.

Oniey xKyieneri KEKe KaOWHETTIH KOMETIMEH KYpri3iiai
(https://eul.loriot.io/dashboard). bipinmi kamam-GPS  koopauHaTTaphl, KHITIK
KOCTIaphl JKOHE aHTeHHA Typi OepuireH cailTta numo3/l Tipkey. Exinm kagam deveui
UIEeHTU(UKATOPBIH TaFalbIHAAY apKBUIBI OISy KYPBUIFBICHIMEH aHBIKTAJIFaH JKeJIire
TIpKEIyal KaKeT ereli . Ommey jka30achlHIa TIPKEITCH NUTI03 KUHAFaH OapIibIK
JEPEKTEP KUHATIAIBI.

RisingHF 6a3ansik cranmusace skoHe con kezne BS-men 6ipre kenren 4,5 dBi
aHTCHHACHI OPHATBUIIBI. Y H-)Kal/TaH ThIC Kep/ie KaMTY aiiMarbIHa aJIJbIH aJla TECTiICY
Kypriziagi. TeMmeneri kapraja O13/1H alFalliKbl ©JIIIeY TECTIICYIMI3IIH HOTHXKEIEPI
KOPCETUITeH: Kachll TyClieH BS curHaibiH coTTi KaObu11ay, KbI3bLI TYCIICH — JKOK.

ToukaS517um”

- .Iguna B12km Touxa & 11k

N o L

Touxa% 19m

3 Touxa 2
© 16 xm

] Touka & 494 Ne P

(5] T 2

Touxa 7363 m »

~
~

Touka1&74m

2.27 - cyper — 4.5 dBi anTeHHachl Oap yh-)kaiiapiaH CUTHAIIABIH KaMTy aifMarbIH
CBhIHAK

Tonbik anTeHHacel 6ap Kamty aiimarbl LoORaWAN yIiiH MakCUMyMHaH aJbIC,
an OI3/iH >Karmaiima o 6 KM OOJbl.0a3aiblK CTAHIIUSHBI OpHATYFa MYKHUST Kapay
Kepek ekeHairi oenrini 6o1apl, 10 KM ’KaKChl aHTEHHACHI3 KOHE TINTI alllbIK JKepiepae
JIe MUHUMAJIJIBI PAJIMO KOCTIApIayChl3 aimyFa OOJIMan/IbI.

HakTel xkarmaiiga eiey XyHeHIH OHIMILIIIT TOMEH KaOaTThl KOMKaOaTThl
YHIET1 CYBIK OHE BICTHIK CYJBIH KOPCETKIMTEP1 OoibIHINA Tekcepineal. Hotmxkenep
OJIICY JOJIITIH TEKCEePY YIIH KOJIMEH >Ka3bUIbl dKOHE CypeTTe KOPCETUITEH.
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Hot water consumption measurement
1200 120

1000 100
Iy

L

2 800 80

£ 9
2 “n
- 3
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5 600 60 ©
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v >
= z
® 400 40

3

E

>

o

o M 2
0 ﬁ 0

3.4.2020 4.4.2020 5.4.2020 6.4.2020 7.4.2020 8.4.2020 9.4.2020 10.4.2020
Date of measurement (DD:MM:YYYY)

+ Real water consumption 0 Pulse measurement by loT module

2.28 - cypet — KalIbIKTHIKTaH %KoHE KOJIMEH €CeIKe aJbIHFaH HOTH)KEHI CANIBICTBIPY
(BICTBIK CY)

Cold water consumption measurement
1400 140

120

e
o 100
2
£

w
2 2
S 80 2
(") -
- [<]
2 e
g 60 £
H E
2
L.
=3
£ 40
=1
(&)

20
0

3.4.2020 4.4.2020 5.4.2020 6.4.2020 7.4.2020 8.4.2020 9.4.2020 10.4.2020
Date of measurement (DD:MM:YYYY)

+ Real water consumption 0 Pulse measurement by loT module

2.29 - cypet — KalbIKTHIKTaH %KoHE KOJIMEH €CEIKEe aJblHFaH HOTH)KEHI CAJIBICTBIPY
(CasIKBIH CY)
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2.6 CyMeH KaMTaMachI3 eTy/IiH KyieciHe MaTeMaTHKAJIBIK TaJ1ay

Yiigeri cyMmMeH KamTamachl3 eTYAiH 3aMaHayd aBTOMATTaHIbIPBHUIFaH
Kyhenepinaeri tepbenmeni OyblHFa Tajjay jkacayla €H aiablMeH TepOenmeni
OYBIHHBIH MOJICITIH KYPY KOHE OHBIH YaKbITIIIa CUTIIATBIH 3epTTey. Tepbemmeni OybiH
aTanraH OybIHAApFa TOH KAaCHETNeH Karap (KYMIEWTKIIITIK MYMKIHIIK, >KHHaKTay,
MHEPIMSUTBUIBIK)), 0acKa KapanaibiM OybIHIapIa )KOK KacueT Tepoenmenikke ne. OHbIH
Oyn mymkiHairi Oenrimi Oip T >koHe O mapaMeTplieplAiH YWIeCTipyiHAe >KaHa
CTAIlMOHAPJIBIK MaFblHAFa ocep E€TYMEH aHBIKTAIbI HEMece ocep €Tyl ajblll
TacTaraHga Oactamkpl Kydre Ttyceml. MyHnmait okarmail  TepOGenmeni  OybIHAa
KUHAKTaJFaH JJIEMEHTTEpAIH OoJyblH, Oip OIpIMEH op TYpJal JHEPrus anaMmacy
MYMKIHITIMEH (IMTOTEHIMAIIBI )KOHE KMHETUKAIBIK, SJICKTPJIIK KOHE MarHUTIK KOHE
T.0.) KOJ/1aHy, SHEPTUSHBI bIABIPATYMEH alKbIHIaNMaaAbl. Erep emny yikeH meniepe
HEMece JKUHAKTAJIFaH 3JIEMEHTTEp/Ie PHEPTUSHBIH Olp Typi OoJica, MbIcaibl OYJI €Ki
AJIEKTPJIIK KOHJIEHCATOpJiap, oH/ia OybIHAa TepOesic 00JIMaiiibl, OHbl COHBIMEH KaTap
anepuOIUKAIIBIK JCM T€ aTaiibl.

TepOenmeni OybIHHBIH HIBIFY Oenrici y(t) kipy Oenrici x(t) auddepeHuanib
TEHJCyMEH OaiJIaHBICTHI:
> d?2Y dy

+

28T —_ 4+Y = kx

T
dt? dt (2.1)

Omnbiy Oepiny (yHKUMSICHI MbIHA TYPAEH TYPaabl:

k
W (p) =
(p) T?p? +28Tp+1 (2.2)
Aysbicniansl (yHKIUS TEH
[ 1 5t
h(t)=k|1—-_______e Tsin(ot+o)|
L V1-3° | 2.3)

MYHJaFbl K — KymenTkim ko3dduimenri,
T — TypaKThl yakpIT ;
d eIy IEKPEMEHTI;
® - 11y TepOeTICIHIH KULIIT;
¢ - OacTanksl ¢asza.

Bacrankp! haza hopmyiacel ToMeHIe KOPCETIITEH

@ = arccos(0) (2.5)
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Oy TepOeniciHiH XUUTIT popMyrackl TOMEHAET1 ek 00Iaabl

o= V1=8° (2.4)

0 > 1 xyieneri yiiKesic, SHEPTHSHbI bIABIPATY, KOII MOJIIIEP/IC )KOHE aybICTIabI
(GYHKIUSHBIH TepOIMENIIITT KOWbUIaAbl, (PYHKIIUS MOHOTOHJBI OOJBIN 2-TOPTINIEH
anepruoIUKAIIBIK OOJIBITT TaObLIAIBI.

T tepbenmerni OybIHHBIH TYPAKTHI YaKbITHI, Ty TEpOEIMENI KE3EHIHE TEH €MeEC,
0JI Ke3€HMEH OallTaHbICThI, OipakK o7aH a3 MeJIIIEp/e.

2n T

TKOﬂ = ﬁ (25)

0< 0.5 — emmry TepOemiciHiH Ke3eH] mMaMeH Ty ~ 21T TeH.

TepoOemictin (6< 0,5) aybicmansl cumarTaMachlH TepOeiaMeli  OyBIHHBIH
MeJIILIEpMEH NapaMeTpiH Oaranayra Oonaabl:

- TepOeITICTIH TeXeTy nopexkeci K OybIHHBIH KYIISUTKII KO (UITMCHTIHE TCH;

- TYPaKThl yakbIT MemepMeH T=Tyo,/27 TeH

- IEKpeMEHT o1yl MenmepMeH 0=3T/Tyep TeH

Thep aybicTianbl YPAICTIH Y3aKTHIFbI, YaKbIT apajibIFbIH aHBIKTAM Ibl, aybICTIaJbI
dbyHKIUS OH Oec MalbI3AbIK KOPUIOpPFa TyCe/l.

0=0 Oonramwxka aybicniaibl (YHKIHUS TYPAKThl aMIUIUTyJIaMEeH TepOemniCTiH
TapMOHUSIIBIK COHIN KaJIMayblH KepceTel, Oy TepoenmMeni OyblH KOHCEPBATOPJIBIKKA
KaTabl;

- 0< 0 GosrraHa axxpIparaH TepOeIMeENl YPAICT1 ajJaMbi3;

-0<0< 1 xkocwutran TepOenMeni ypaic, Oyn xkarmaiima TepOenmeni OybIH
YKbUIAAMIATKBIII OOJIbIN TaObLIaIbL,

e H R
7

<7k

2.30 - cypet — Tepbenmerni OybIHHBIH MOIEITI
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2.31 - cyper — Tepbenmerni OybIHHBIH SKBUBAJIEHTTI MOJIEI1
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KOPBITBIHBI

JIUTUIOMIBIK JKYMBICTBI KOpBITa KeJie, OpTajblK JUCHETUYEPIIIK KbI3METIHE CY
TYTBIHYIIBIJIAPBIHAH ~aKmapaTThl CHIMCBI3 KiOEpy CyparblHa jkayarm Oepijmi.
Y ChIHBUTFAH TEXHOJOTHSIAPIbI KOJIaHyFa OOJaThIH KOHE CyMEH KaMTaMachl3 €Ty
KYWeciHIH OapiblK TajmanTapblHa caii  AJMmaThl KaJachlHOArbl TYPFbIH  YH-
KOMMYHAJIIBIK MIapyalTbUTGIKTEIH 00BEKTI TaHmanApl. TaHmanraH 0oObEeKT OOMBIHIIA
OpTaJbIK AWCTIETUYCPITIK KbI3METIHE CY TYTHIHYIIBUIAPBIHAH AaKMapaTThl CHIMCHI3
XK10epyliH aBTOMATTaHbIPBLIFAH KYHecl 931pJICH/I.

Kapacteipeuiran ORIONmeter pagunomoaeminin, «CTPUK» pannomoaemiHiH,
Bera SH-02 om06e0an MoJaeMHIH TEXHHKAJIBIK CHUMATTaMajapblH, CapamilibLiapablH
nikipiepiH canbicTbipa kene, «CTPUXX» pannomonemi Tananapl.

Hexact BKM-15 M MUJI-P cysik cy ecenterimii, «AkBa-1» J[Y 15 ecenreriii,
JHexact BCKM-15 iWAN Cy ecenTerimiHiH TEXHUKAJIBIK CHIIaTTaMaJIapbl YKCAC KOHE
OapJIbIK TayanTap/bl KaHaFraTTaHILIPAPILIK OOJIFaHBIMEH, JKOFaphl OTY KaOUIETTLIIr
XKepTeliesie e icTeTyre MyMKIHAIK OepeTiH «AkBa-1» J[Y 15 ecenrerinii Tanaa1Ibl.

LoraWAN, GSM, Zigbee TeXHOJIOTHUIBIK XKYienepl KapaCThIPbLIIbI.

Ocpl 3 xyiieHiH imnHaeri eH kemn KojaaHbuiaThiH LoraWAN >xyieci 0oJibin
TaOBUIABI )KOHE €H BIHFANJIBI , KOJTAHBLTY asChl KEH.

KasiaHbIH IaFbIH YYaCKECIH/IE KYUEHI TECTIIEY KOHE OHBIH KYMBICHIH TaJaay.

ATnMaThI KaTaChIHBIH KaJabIK CY apHACBIHBIH CY TYTBHIHYIBI 3HSTKEPIIK €CEIKe
aly JKYHECIH 3epTTey HOTHXKECIHIE TYTHIHYIIbIAPAAH aKMapaTThl CHIMCBI3 Oepy
HETi131H¢ MbIHaAal apTHIKIIBUIBIKTapFa KOJI )KETKI3yTre 00J1a b :

- KanansiH cy pecypcrapbid 0ackapy TUIMAUIITIH apTThIPY;

- CyMeH ka0 pIKTay IIBIFBIHAAPBIH OHTAHIAHBIPY;

-CymeH xkaOAbIKTay >KYMECIHJErl aFblll KeTyAl XoHe Oacka Macemenepi
KBUIJIAM aHBIKTAY;

Ocpl xoHe Oacka MoceNeNep/IiH KalIbl KAObUTAaHFaH MIEIIIMI aBTOMATTaHBIPY
KYHECiH eHrizy Ooibim TaObuUIafbl. TYTHIHYNIBUIApAAH aKmapaTThl CBIMCHI3 Oepy
HeTri31HJe AJMaThl KAJTAChIHBIH KaJaJlblK CY apHACBIHBIH Cy TYTBIHYIbI 3USTKEPIIK
€CemnKe ajay >KYHWECIH 3epTTey Cy pecypcTapblH OacKapy THIMIUIITIH apTTHIPY >KOHE
CyMEH XaOJbIKTay IIbIFBIHAAPBIH OHTAWIaHABIPY VIUIH ©3€KTI MIHAET OOJIbIN
TaObLIAbI.

By kylieHiH HET13T1 WIESChI-CyIbl TYTHIHY Typasibl aKmaparThl KaJlajblK CY
apHACBIHBIH CEpBEPIHE CBHIMCHI3 Oepy apKbUIbl Cy ecenTterimTepiH opHaTy. Cynbl
TYTBIHY TYpaJbl JEPEKTEP HAKTHI YAKbIT PEKUMIHJIC )KUHATIAIBI KOHE OJIap OHJEICTIH
KOHE TaJIJIaHaThIH CepBepre xidepinesi.

MyHpaii >xyHeHIH MaHbBI3Ibl apTHIKIIBUIBIFBI-CYMEH Ka0JbIKTAy KYHeCiHIeT
arplll KeTY/I1 oHe Oacka Mocemnenepial Te3 aHbIKTay MYMKIHIIT1, OyJl oJapFa Te3 9peKeT
€TyTe JKOHE BIKTUMAJI allaTTap/IbIH aJ/IbIH ajlyFa MYMKIH/IIK Oepel.
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«K.H. COTBAEB ATBIHJIAT bl KA3AK YJITTbIK TEXHHKAJIBIK 3EPTTEY YHUBEPCHUTETI»
KOMMEPLIMAIBIK EMEC AKIITMOHEPJIIK KOFAM

MIKIP
HIUIOMABIK HKVYMBIC VIIIH

Kodarap Amubin Kaiipatyib

6B07103 — ABTOMATTaHABLIDY XaHE POOOTTAHABIPY

TaxsipeiObl: TYThIHYUIBLIAPAAH aKITAPATTH! ChIMChI3 Kibepy HeriziHaeri Anvarsl
Ka/IaCblH1arbl K&IaJIblK CY ADHACHIHBIH CY LUbIFIHBIH aKbUI/B! €CenTey jKyHecin

3CPTICY

Junaomasik xobana opransik aMcneTyepaiK MyHKTIHEeH aKilapaTThl ChIMChI3
KiDepyre apHasFaH KYpbUIFBIFA CYyiHeHe OThIpBIN, ¢y  ecenreriluivaeri
KepceTKIlTepAl TYThIHYWIbIFa Kibepyre apHanraH apHaiiel  ajicremesep
KONAAHBUIFaH, 3aMaHayH UHOP/IbI 31eKTPOH/IbI KYPbUIFbLIAP KOAJAHbIIFAH, CYyMEeH
KamTamacei3 ety xyiecine TIA Portal GarnapraMachiHblH KeMeriMeH LH(pIbl
ecenTeyiliTep MeH Hacoc KOJJaHbUIbin Oarjapiama oOpTachiHZA  AYMBIC
KACANBIHFAH, OH/1a IOTHKAIBIK 3MEMCHTTEPAIH KOMeriMeH ap TYPJIbl KyphiiFbliapra
trangay okacaamHael. LoraWAN, GSM, Zigbee texHonorusnelk xyienepi
KapacTeipbinrad. barmapnamanelk norukanbik Oaxsuiaywsr SIMATIC S-7-1500
taugangel, [T perreyun koagansuiran, Jlekact BCKM-15 iWAN, Axksa-1 cy
enereritirepi Tanaan ansiaem, 2W-160-15 anexktpomaruutTi knanaust, C2000-
J13 naTyuri Taraan anbiHFaH AHNIOM/IBIK JKOOaHBIH TAKBIPHIOK ©3€KTi, IHMIOM,IBIK

#00a Dap/blK TaJlanTaprad calKec OpblHAAIFaH,

FbLabiMu &eTekuici:
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QHHHGHHHK BEVMEIC ET_T_IIH
Kofibarap Amusin KaipaTyis

6807103 — AspTroMarranasipy waHe poDOTTaHABIPY MAMAHIIEIFEI

Takbipbibbi: TyTEIHYIOBITAPAAH aKNapaTThl CBIMCEZ idepy Herizidgeri
AnMaThl KanackIHIAFE] KANANBIK CY APHACKIHEIH CY IUBIFEIHEIH AKBUILE €Cellke amy
wyhHeciH seprrey

Opemaanas:; a) Heriari Oemim 8 Derre
0) apHaiicl Denim 22 Derte

Aymbicka eckepTy

By qunaomMaslk KYMBICTA ¢V APHACEIHBIH CY LWLIFLIHBIH eCENKe ATy sKykHeci
sepTTenred. AyMBICKa ecKepTy peTinie cy KyObIphl G0HBIHIATE] MIEIFRIHAAPAB] eCETTKEe
anayeid aifita anamern, Melcane: cy kyOpipem GofieIHIaFE aKay HeMece Tecik naiiza
OonraH sKarnaiimarel afblll KETKEH CY IIBIFBIHBL, KYHASMIKTI MHTHEHANBIK Kafaiia
AFBINT KETIN JKATKAH CYIBIH IOBIFBIHGL, KaHe afaMM (GakTopabl KapacTHRIPHIFAH,
THITTOMIBIK, KYMBICTA Kefi0ip KBICKApTBUIFAH ceslepliH TyciHmipMeci Gepimmere,
ceajepiae ophorpahuansk karenep fap, artanfaH ecKeTyNep MHUILTOMIBIK HYMEICTBIH
canacelHa aHTApaelKTaidl acep ernedal Tl1A Portal DarapiaMacsiiia
ABTOMATTAHARIPELIFAH  Dakmilay  KellleHiHe BH3yanusalua oxacairad. bepinic
PYHKUMACKH  KYpPacTBIPBUILIT  OPHEIKTBUIBIKKA 3epTTenred. Backapy myieci yuiH
[TM perrerimi THIMIOI Jen wWemiM KadblIgaraH.

AKobansl Haranay

Junnomasik HYMBICTA 'Eil]flﬂ}ﬂ}f., MaCETEIED TONRIE CHNATTANFEHEIH €CEIIKE A7d
OTRIPBIT, JHIUTOMIBIK KYMBICTE “B0 makcwl”, aen Oaranan, OHel OpPBIHAEYIILI
Kofibarap Amusin Kafiparyie 6B0T103 - «AsToMaTTaHIepy waHe poboTTaHLEIpY»
MAMaHBIFEl DOHEIHIIA TEXHHKA XKaHe TeXHoIoruanap dakamaspel GLMKTLTIriHe cai
Jen caHaiMEIH.
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Npotores amamsa Oraera noaodnm
FUBCAY Ui o kacpe ipodi [ nava s CTPY KT PHOTO DR [ 3 1e TEH I

Jage v umnmii Koipeapoi | HauaaLH MK CTRYRTY PHOG ROIPITACTIEH NN WHRTAST, UTo A7 OEHAROMMUICA] -ACh )
¢ Hoameiy oTueTom nogodns. KOTOPEITl Okt cremepuposan CHOTEAO BbARTEHIR 1 OPeI0TBPALIEHHE
TUIRFHATE B OTHOWSHAN PAGoTE

Aprop: Koiibarap ALK,

Hassanme: Tyrmuymsinapias AKNAPATTRE CHIMCH? HIOepy HeriHHIeri AMATH KaTacHHIAFE
KATAIBIE CY APHACKIMBIH CY IBIFBIHE H QKB CCCTIRE Ty Wy Aecin IEPTTEY,

Koopanwavop: Capeendaes H.C.
Kosdppuunenr nogobun 1: 0.55%,
Kowpdunneat nogodnm 2: 0.00%,

Jasteny Dywe: |
Hurepraiap: (
Mukponpodeas: {0
beapre swawrmn:

IMocae anaansa oryera notodus saseyiomnii kadeipoii | HaTa 1L HIKE CTPYKTVPHOTD
MRS FEHIN KOH f'l'l]'l[p}'ET coe Iy ee:

r'—'r ﬁﬁHﬂﬁ}'H{ﬂHHblﬂ B pilﬁﬂ1¢: AAHMCTBOBAHEA ABEIAHTCA JIH‘jFDCﬂHCE‘T]JHHH 0 oHe 051808800
MPHEHARDMA LA HATHE. B cersn ¢ uen, YR [!lﬂI::H'.I'I} CAMOCTOATEILHOT K ADTES CRAND
o0 KORIHTE

O GGHJP} HBEeHHBIE B pﬂ.ﬁ[}TE TAMMCTRORAHHA He 0008 1a0m MPHEHAKAMH TAATHATA, HO WX
HPEIMEPHOE EOAHMECTRO BRIZTRIBAST COMHCHHA B OTHOLWEHHH  HEHHOLTH Pﬂﬁﬂ"ﬂ [
CYULECTRY H OTCYTCTBHCM CAMOCTOATCABHOCTH € ARTOPD. B crasm ¢ wew, FlﬁUI'a AT HE
OLITE BHOBE OTPeAAETHPORAHA C LellER OrPaiHMe A SdHMeTECEAHH i

[0 ofHapy#eHHble B PAGOTE 3AHMCTROBAHHE HEIHIOTCH HCIOOPOCOBCCTHBIMH H ODITEAKYT
MPIHAKAMHE OOarnara. Wid g Hefi CcojlepEaTced npeIHAMEPCHHBE HOCKAMEHHA TeKCTa,
VEQIMBAIOUHE HA OMETKH COKPETHA HEI00POCOBECTHEIN 3AUMCTRORAHNIL B cemn ¢
UEKl HE IONYOKAKD padoTy K HUIHTE,

Obfochoranne: B pewvastare NpoBepkd WA aHTHOIACHAT ObUIH  NOAYHEHH  ®OMpHUIMEHTRL
Kospidmument nozodus 1 0.55% w Kospduunent nogodns I0 DK%, PadoTa  seinoadeHa
CAMOCTORTEILHO M HE HECET 3IEMEHTOB Tnarnata. B ceasn ¢ 3T, NpHIHaD paboTy caMoCTORTe ThHOH
W OIONYCKARY €€ K IANIMTE NEpe rocy JapcTRen O KoMHccHed.
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OROHYATEILHOE PEWEHIE B OTHOWENII J0NVORA K 3AIINTE, BEAOMaH 000CHOBIRIE;
Junaosuelii npoesT JOMYCHALTOR K 30lLHTE.
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Mpororo. anaansa Oruera noxodun Hayunsiy pyrosotureien

3a8BARI0. YTO A OIHAKOMILICA(-2CH ) C IOTHBIM OTHETOM NOAODNA. KOTOPBIiT HBLT CreHepHpOBan
ClcTemMoit BeISBICHI 1 IPETOTRPAMICH I MAAMIATA B OTHOLICHIH PAdOTLL:

Asvop: Koiidarap A K,

Hassanne: TYTbiHYLbLIAPAAH AKIAPATTH CHIMCHS AIDEPY HEr3iHACTT A/IMATH KATaChIHAF b
KA//IBIK CY APHACBIHBIN CY MBI BIMBIH 8KBL1LIb CCCMKE AtV Ky Hecin 3eprrey,

Koopanuarop: Capcentaen H.C.
Kospuunent nogodus 1: 0,55%
Koypdpunmenr no106ms 2: 0.00%,

3avena Oyws: |
Hurepsain: O
Mukponpodeass: ()
beanie snaxn: (

Mocae anasmsza Orvera no106us KONCTATHPY IO CAeIVIOMIEE:

N obuapykeHHble B padoTe 3auMCTBOBAHHA ABARIOTCA 100POCOBECTHBIMU W HE 001818507
NpiI3HAKAMM Naardara, B ceiin ¢ 4eM. npusHar padoTy caMocTOSTe LHON 1 101y CRAKO
ee K 3almre;

O oOuapyxkennble B pabore JaUMCTBOBAHHS He 00141107 MPHIHAKAMH IArHaTa. Ho ©X
HPRIMEPHOE KOTHYUECTBO BbIILIBACT COMHEHHA B OTHONEHHM UCHHOCTH padoThi No
CYMWECTBY H OTCY TCTBIEM CAMOCTOATELHOCTH €€ aBTOPa, B CBAIM ¢ YeM, padoTa J014KHA
ObITh BHOBL OTPCAAKTHPOBAHA C LUCABLIO OFPAHHUCHIA JAHMCTROBAHNI:

O obunapyxedubie B paboTe 3HMCTBOBAHNA XBIAOTCA HEI0OPOCOBECTHRMIL H 00147101
TMPISHAKAMH (1181 HATA. WK B Hell COAePIKATCA MPEAHAMCPCHHBIC MCKAKCHHA TCRCTA.
YKA3hIBAKIUHE HA NOMNLITKH COKPLITHA HEI0OPOCOBECTHBIX 3aHMCTROBAHKA. B Cram ¢
HeM. He JOMYyCKalo padoTy K 3almTe.

OBochopanne: B pesyaptare nposepiill Ha  aHTHINArHAT Oban  nOayqcHbl  KOMD|UUHCHTLL
Koapduunenr noaodus 1@ 0.55% n Koxpdimment nozodus 2: 0.00%. Padora swmnoacHa
CAMOCTOATEIBHO M HE HECET AAEMCHTOR Miarnara. B cBAIN € ITHM. NPHIHAI0 PAdOTY CAMOCTORTEALHOI
H TOMYCKAK) €¢ K 3aIHTE NIEPe rocy 1apCTREHHON KOMHCCHRIL.
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Aamu Hoonuco Hayunozo pyxosodumers
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