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ABTOMATTAHJBIPY )KYHUEJEPIHIH ChIMChI3 UHO®PAKYPBLIBIMBIH KACAY
HEIIMAEPI

Tyiiin

Maxkanana ©HEpKSCINTIK KemeHAepAi THiMAi Oackapy MakcaThlHAa CHIMCHI3 TEXHOJOTHSHEI
naiiananya aipbIKIia OpbIH aJIaThIH HHQPAKYPHUIBIM LISHTIMAEPiHE MOy ’KaCaJIbII, KOJIAIbl HYCKaJapblHa
3eprrey kacanraH. Kenemeri 6ap ChIMCBI3 TEXHOJIOTHSIIAP/BI CHT13Y/IiH apKachIHIA KEPriliKTi )KaOabIKTap
MEeH KaleNbIiK Kelijepre KeTeTiH IIBIFBIHIAPEI a3aiblll, €Ioyip YKOHOMHUKAIBIK YHEMIEYre SKeNleTiHAIri
Herizgeme Oepinred. ChIMCBI3 TEXHOIJIOTHSFA apHAIFaH CTaHIAPTTap HETi3iHIe (PM3UKAIBIK KOHE apHAIIBIK
JICHTeMJIep/Ii CUMAaTTalThIH CHIMCBI3 CEHCOPIIBIK JKEIIep YIIiH JKacajlfaH TeXHOJOTHsJIapFa IOy JKalaraH,
aTall aliTKaHAa Ke3-KeJTeH OHIIPICTIK xelire OediMaeny MyMKIHAITT 0ap MaKeTTiH WHKATICYJISLUICH KoHEe
CepBep apKbUIbI agaM-MallMHAIBIK HHTepdelc kyienepiame op Typii HakeTTepAi KONIaHy MIenrimMaepi
KapacThIpbUIFaH. TEeXHOJIOTUSIIBIK YPIICTEp MEH XabapiiaMasap/blH CaHATTHIK KaruaaThl HETI31HIE CEHIMII
CBIMCBI3 TYFBIPHAMAaHbI MalaJlaHy KaKeTTUIIr, JKULIIK Juarma3oHIapbl TaHAay epeKIIeNiKTepi, aknapaT
Kayilnci3airi MeH MIypurFa TO3IMIUTNIT JKoHE eHAENTeH XadapiaMmanapblH MaHBI3IbUIBIFRl aKbIHIAIFAH.
CpIMCBI3 aBTOMATTaHIBIPYABIH ACHIEHIIIK KYPBUIBIMBIH HETI3JIey apKbUIbI JKEPTUTIKTI JEHTeWre apHairaH
KYpBUIFBUIAp YIIIH apHaiibl (Qu3uKaiblk HHTepdeicTi, Oipereil ChIMCBHI3 HHOPPaKYpHUIBIMHBIH ©3apa
OpEKeTTEeCYiH, CBIMCHI3 JKEJUIePIiH 9p TYpJi CerMEHTTepiH, COHBIH IIIiHIe MUTFO3AEePAl THIMI Maiganany
MakcaTTapblH, CHIMCHI3  apXMTEKTypa KOMeEriMeH TapaTbulraH  XxabapiamajapblHbIH  MIIIIMiH,
MYJIbTUMEIMAJIBIK KbI3METTEP/II SHI13Y/Il )KOHE aKIapar ajMacy JKbUIIaMJIbIFbIH KAMTaMachl3 €TETIH KeJiHIH
CBIMCBI3 OHEPKACINTIK HHPPAKYPHUIBIMBIHBIH HYCKACHI YCHIHBUIFaH.

KinTrik ce3mep: aBromarTanislpy, Oackapy, elli, TEXHOJOTHs, MHOPAKYPBUIbIM, IMICHIM, MLII03,
JIeHrel, apHa, Xxabapiama.

Kipicne

Byrinri TaHma eHIpiCTI aBTOMATTAHIBIPYFa apHAIFaH dPTYPIIl OHIIPICTIK Xkenuiep 6ap, onap
©3/IepiHIH MapaMeTpiepl MEH KOJJaHy cajanapblHAa aNTapibIKTail epeKIIeNeHeTiH TOJbIK
OargapiaMalblK KOHE ammapaTThlK MIenrmaep Oobin TaObUIabl, ONApAbIH KYPBUIBICBIHBIH HET131
CBIMJIBI KEPTUIIKTI HIMHATAP, 9p TYPJIl CEHCOpJap MEH OHJIPICTIK aBTOMATTaHABIPY/IbIH aTKAPYIIIbI
MeXaHU3MIEPiH KOCAThIH KaOenbiep 00JbI TaObUIaabl. AKIapaTThIK TEXHOJIOTUSUTAP IbIH KAPKBIHIBI
JaMy OHJIpiC >KarlalblHIa, TEXHOJOTHSJIBIK YpAicTepAi OacKapyJIblH aBTOMATTaHABIPHUIFaH
KYHENepiHiH OHIIPICTIK JKEIUIepiH YHBIMIAcThIpy YINIH KaOenpJiK apHaiap, TepMUHAIIap,
mkadTapMeH Katap 6arachl KbIMOAT KaOebAep/IiH KOl KeJIeMiH KaKEeT eTe/l.

CoHABIKTaH, TEXHOJOTUSIIBIK Oackapy >KyHelepiHiH aBTOMATTaHABIPbUIFAH >KyHelepiHiH
OypbIHHAH >KacajifaH MKENUIIK ChIMIbl MH(PaKYphUIBIMBIH OJaH dpi KETUIAIpyre, OHAIPICTIK
KENJIEPIH JKEePriliKTi JeHreiliHe Kemnemieri O0ap ChIMCHI3 TEXHOJIOTHUSJIAp E€HTI3YI1H apKachlHIa
KeTyl MYMKiH, OyJI >KeprumikTi »*aOJbIKTap MEH KaOesbJiK KeJiepre KeTeTiH IIbIFbIHIAp/IbI
a3aiThIM, €9y1p SKOHOMHKAJIBIK YHEM/IEY allyFa MYMKIHAIK Oepei.

Kazipri Tanjma caubicTRIpMalibl TYpJe€ ap3aH, COHbIMEH Karap KbIMOAaT Ta CBIMCHI3
TEeXHOJIOTHsIIap 0ap, oap OHEPKICITITIK KOCIMOPBIHAP/Ia MMai1ajaHyFa he, KOCITIOPBIH 1IIH/IE KOHE
OHBIH IIeKapaJlapbIHaH THIC JKEPJIE JI€ CHIMCHI3 )KYHeNep Kypy YIIiH KoJlJaHyFa 0oabl.
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KocinopbsIHHBIH TEXHOJOTUSJIBIK YPAICTEpIH OacKapyIblH aBTOMATTaHABIPBUIFAaH >Xyienepi
YIIiH CBIMCBHI3 TEXHOJOTHIAPIbl TaHIAY MAaHBI3Ibl MOcelie OOJIBIN CaHalaIbl, MYHJA JKEPTiTKTI
XaOapIKTapFa KOFaphl TalanTap KOMBUIFaH Ke3/1e, cipece CeHCopaap MEH aTKapyIlbl MEXaHUu3MIep
KaTaH ©HEPKICINTIK TaJlanTap JKaFaaiiapblHaa CEHIMII )KYMBIC 1CTeY1 KepeK, OChIFaH OaiJIaHBICThI
OHEPKACINTIK aBTOMATTAHIBIPY YIIIH KajmblFa OipJedl ChIMCBI3 CTaHAapTTap OTOAChIH KYpY,
aBTOMATHKa YIIIIH CBIMCHI3 JKa0IbIKTAPABIH KIKTETy MEIiMIEP] YCHIHBLIAbI.

TeopusiibIK TaJI2y

TexHOMOTUSIIBIK ~ ypaicTepi OacKapyAblH aBTOMATTAHIBIPBUIFAH KYWEJEepiHIe, aTamn
alTKaH/a, aJlaMIapIbIH OHAIPIC caJachIHIaFbl KAYINCi3/irin 6aKpuiay, 6ackapy HeMece KaMTaMachl3
€Ty YIIiH CHIMCBI3 TEXHOJOTHUSHBI KaHall MaKcaTrTap/aa KoJJlaHyFa OOJAaThIHBIH IISHIN aly Kepek,
MYH/Ia aBTOMAaTTaHABIPY JKYHelepiHe apHallFaH ChIMCHI3 IICNIIMIEPMEH KaTap, Ke3-KeireH Oacka
MaKCaTTaFrbl CBIMCBI3 JKYHeJIepi OpHAIACTBIPY KOHE OJIAPMEH YHIJIECIM MYMKIHITIH KAMTaMachI3 €Ty
Kaxer [1].

KocimopblHHBIH aBTOMATTAHABIPBUTFAH TEXHOJOTHSUIBIK Oackapy >Kyienepi YIIH CBhIMCHI3
TEXHOJIOTUSIHBI TaHJayFa >KayamnKepLIUTIKIIeH Kapay Kepek, oHTKeHI Oy eTe CeHIMIl jKOHE OHbI
KOCIIMOPBIHAA Ja KY3ere achIpbUTybl MYMKIH OacKa ChIMCHI3 IICHTIMACPMEH YiieciMi OOIybI Kepek,
COHJIBIKTaH TEXHOJOTHUSUIBIK YpIICTEpl OacKapyAblH aBTOMATTAaHABIPBUIFAH >KYHenepl YIIiH eH
KOJAMIIbI, €H a3 JHCPIHsHBl TYTBIHYMEH, >KOFAphl KBUIIAMIBIKTBI JKEKE JKEIiepre apHajFaH,
cexkyHabiHa 250 MOUT XbULIaMIBIK ©pOITETIH, «KYJIABIIIAY, «HYKTE-HYKTE», «YSIIBIKTBD) XKell
KYpYy TOTOJOTHS HISUTIMIEPiH KapacThIpambl3.

Ypaic cunatramacbl MeH GepineTiH

Canar TexHonoruanbIK ypaic xaGapnamanapra KoiiblnaTeIH Tanantap

Anar xarganbl KayinTiH xofapbl caHaTbl. YakbIT 60MbIHWA
(Emergency action) 6epinetiH xabapnamanapaa kigipic 6onmaybl kepek

ABTOMAaTTbI peTrey —
TYWbIKTanNfaH KOHTYp
(Closed loop regulatory control)

Ypaic kayinTi. YakbIT 60MbIHWA GepineTiH
xabapnamanappaa Kigipicke WekKkTey KOMbINFaH

TyWbIKTanfaH KOHTypAbI
KalbIKTaH 6ackapy Ypaic Kayincis emec. YakbITKa LWEKTeY KOK
(Closed loop supervisory control)

AWwbIK KOHTYpAbI 6ackapy _
(Open loop control) KonmeH 6ackapy — agam caktophi

XarbiMcbI3 cangapAabii

Kayini Typanbl eckepTty
(Alert)

YpaicTiH hyHKUMACKLIHbI 6alNaHbICTbI.
1-wi caHaTKa XaTKbI3bNybl MYMKiH

KypbInFbinapAasl Tipkey, XKyKTey, Xenen apekeT eTyAi KaXeT eTNenTiH ypAaic
Tycipy xaHe 6akbinay (cTaTMcTMKaNbIK ManiMeTTep XWHay, OKuFanapabiH,
(Logging, Downloading, Uploading) peTiH aHbIKTay, NnpodUnakTuKa)

Cyper 1. TeXHOTOTHUSIIBIK YpIiCTep MEH XabapiamMaiap/bIH CAaHATTHIK KaFU1aThl

Alita xereTiH OoJicak, chiMChI3 TexHosorusra apHanrad [EEE 802.15 crammaptel HeriziHze
(U3MKANBIK JKOHE apHAIBIK JEHTeUIepal cuUnaTTailTelH ZigBee TeXHONOTUsCH, OYJI CBHIMCHI3
CEHCOPJIBIK JKEeJIUIep YIIIH KacaJFaH, oJlap KOMMEPIHSUIBIK cajiajap/a >KOHE KYHJCNIKTI emipje
6ipkaTap keneci cebenrep OoifbIHIIA jkacanFaH [2]:

77



Oymycmix Kazaxcman 2vinvim Kapuwicol - Becmuux nayxu FOocnoeo Kazaxcmana - South Kazakhstan Science Herald
Ne3 (31) 2025

— 0acka  OHEpKOCINTIK  XaTTaMajapAaH  TEXHOJOTWSACHl  OolbIHIIA  aifTapibIKTal
€pEeKIIEIICHETIH 631HE TOH CUIIATTaFbl XaTTaMallapbl 0ap;

— apHa JICHreiiHJeri CHIMCBI3 OpTara KOJI )KETKi3y 9[iCiMEeH OHJIipiCTIK aBTOMATHKa >Keiepi
YIIIiH AepeKTep i Oepy CeHIMIUIITIH opIaiibIM KaHAFaTTaHIbIPAIbI;

— ypaictepai Oackapy YVIIIH aBTOMAaTTaHABIPBUIFAH Oackapy JKYHENepiHiH OHIIPICTIK
YPZIICTEpiHiH JKIKTETy KaruaTbiHa OalIaHbICTHI )KOHE OHAIPICTIK Keliiepre KOMbUIaThIH TalanTapra
colikec, ypaictepai Oackapy YIIiH THaialaHbUIATBIH MOJIIMETTEP/Al OHJICY/Ie THIMII KOJJaHyFa
0oJ1apl;

— Op TYpJIi OHIIPYUIUIEPMEH CHIMCBI3 KYPBUIFBUIAPABIH YHISCIMIUIITT MOCETIEC] TONBIFhIMEH
IISNIIMETeH JKaFaaiaa ©31H-031 YHBIMAACTBIPATBIH PATUOKHUUIIKTI JKEJIEpiHe apHAJIFaH JalbIH
HIeIIiMep YChIHAJBl JKOHE CBHIMCBI3 CEHCOpJapAbl OalaHBICTBIPY TYPFBICHIHAH KeHiHHEH
©3repTyJiep KHUBIHTBIFbIH YCIHA/IBI, OJI )KUbIHAPFa PaJMOKUUTIKT] YUl Oap KallbIKTaFbl KEIEH e
MEH MOJIYJIbJIep KUBIHTBIFBIH YHIECTIpei;

— JaliblH KeIIeHII CBIMCBI3 CEHCOpJap JKOHE TEXHOJOTHSIUIBIK YPIICTI  OacKapyIbiH
ABTOMATTAHIBIPBUIFAH O>KYHENepiHiH KEeprumkTi JeHredl YIIH KaXeT eTeTiH OacKapyIibl
MeXaHU3MIEP/Ai Naii1anany MyMKIHIIT JKeTUIreH.

ATtanraH MYMKIHJIKTepiMeH Katap ZigBee TexHOIOTUsACH KeNTereH cajiajia naijgansl 60Iysl
MYMKIH 9HE OJ1 CBIMCBI3 OH/IIPICTIK aBTOMATTAaHABIPY IICHIIM/IEPiHIH apachlHAa )KETEKIII pere ue,
COHJIBIKTaH TEXHOJIOTUSIBIK OaCKapyAblH aBTOMATTaHAbIPbUIFaH )KyienepiHiH eHAIpICTIK CUMIaThIHA
KOHE OHEPKACINTIK KOCIMOPBIHAAPABIH JHEPIus YHEMAeY XKoOalapblHa KapamacTaH THIMII
naiinananyra 6osazpl.

Ta:xxipubeJtik 66.1im

Zigbee TeXHONOTUSACHIHBIH Ka0AbIFbl O6JieKk OarnapliaMaiblK KoHE alMaparThIK MenriMaepal
KOJ1/1aHa OTBIPBII, TEXHOJIOTUSUIBIK YPAICTEPl OacKapyAblH aBTOMATTaHIbIPBIIFaH KyHenepiHiH Ke3-
KeJIreH OHAIPICTIK jkeliciHe OeliMaenyl MyMKiH, MBbICAJIbI, TAKETTIH MHKAIICYJISIUICHI, COJaH KeiiH
cepep apkbplibl SCADA xoHe alaM-MalIMHAIBIK HHTepdelic KyilenepiHiy op TypJli HakeTTepiMeH
Oipre KoJJaHy MYMKIHJII KaJbIITaCKaH, MYHJAa OapibK TEXHOJOTHSUIBIK YpIICTI Oackapy
KYHeJepiHe apHalfaH Ke3-KeJreH UIelIMIepe, €H aJJbIMEH, KOJIJaHBICTaFrbl JKEIliep MEH
OHEPKACINTIK CTaHAAPTTAp ILUETiHJAE >KYMBIC ICTEH ajaTblH CEHIMII CBIMCBI3 TYFbIpHAMaHbI
naianaHy KaXeT eKeHIH eCKepreH »keH [3].

CranmapTTel CBIMCBI3 CeHcopapAbl KOCY  TEXHOJIOTUSICBIHBIH TEXHUKAJIBIK
cunarraMaiapbiHblH  ZigBee-1eH alblpMalllbUIBIFBl — OHJIPICTIK CBIMCBI3 KEINIHIH aJIFalliKbl
CTaHJIApPTTAPBIHBIH Oipi OONBIN caHaNabl, OJ OHJIPICTIK CHIMCBI3 JKENiHI aBTOMATTaHABIPBUIFaAH
TEXHOJIOTUSUIBIK YPAICTEpl OacKapy KyienepiHiH eHIIPICTIK JKelijiepl apachlHa KeH TapayFaH.

KocbiMwanap geHreni

Cneuundukaumna
" ISA SP 100.11.a

ApHanbik aeHren
(MAC xeHe DDL xofapb! aeHren)
Eny apici TDMA

K e - IEEE 802.15.4
Channel Hopping
2400 + 2483.5 My

Cypert 2. CpIMCBI3 aBTOMATTaH IBIPYIBIH ICHIE€HITIK KYPBUTBIMBI

78



Oymycmix Kazaxcman 2vinvim Kapuwicol - Becmuux nayxu FOocnoeo Kazaxcmana - South Kazakhstan Science Herald
Ne3 (31) 2025

Coimceni3 cencopuapsl Kocy IEEE 802.15 crangapThIHBIH HETi31He KYPBUIIbI, OHBIH JKETiHIII
CUTIaTTaMachl XOFapbl JCHTEHJIIEr1 XaTTamanap >KUBIHTBHIFBIHBIH EPEKIIETIKTePIH JKOHE CBhIMCHI3
KEJiHI CBIMCBI3 IIMHANAP AapKbUIbl ©OHEPKACINTIK MKEPriulikTi HIMHAJapblHa KOCY MEXaHH3MiH
CUTIATTaNIbl KOHE MaHBI3ABl apTHIKIIBUIBIFEL, Oy 2400-1eH 2483,5 MI'11 apaibIFbIHAAFBl KUK
JMaTa30HbIH/IA XKYMBIC 1CTEH I *KoHE OipKaTap epekimienikrep peti 6ap [4]:

— Tacymibl CUTHAIBI OaKbLIAy apKBUIBI dKOHE MOJIENB/IIH apHa ACHIeHiHAe KaKThIFbICTAPIBIH
aIJIBIH alyMeH OipHele KOJI KETIMIUTIK MEXaHU3MIMEH KaTap, yakbITIIa OejyMeH OipHelle KoJi
KETIMIUTIKTI maiiananyra 0oaibr,

— (usukansik geHreiae 16 KUITIKTErl apHa apachbIHAAFbl KbUIIAM KaiiTa KOCy MEXaHU3Mi
KOJIZIAaHBLIAbI, OHBI >KMUTIKTIK CEKIpy apKbUIbl CIEKTPJI KEHEHTY TEXHOJOTHSCHIHBIH aHaJOThI
peTiHae KapacThIpyFa 00JIajbl.

MysbiH 09pi CHIMCBI3 CEHCOpIIapAbl KOCY >KaOABIKTApbIHBIH KayilCI3[iri MeH MIybUIFa
TO3IMJIUTITIH €I9yip apTTHIPAJIbI )KOHE OHJICITEH XabapraMalap IbiH MaHbI3IbUTBIFbIHA OaliTaHBICTHI
OHBI KaObUIayFa MYMKIHAIK Oepeli, OcChUIaiIna, MYHJIa TEXHOJOTHUSJIBIK OacKapy KyHenepiHiH
aBTOMATTaHABIPBUIFAH JKYHEJIepiHiH TeXHOJOTHIIBIK YpAICTepIMEH TiKesel OaiyaHbICThl aKmapaT
aJIMacCybIHBIH CEHIMIUTITiHE KeNuIAiK oepineni [5].

ChIMCBI3 ceHCcOopIIapbl KOCY TEXHOJIOTHUSCHIHBIH HETI3Ti JKeTiCIeyNIUTriHe KeJeTiH Oocak,
OWJI TeK OHIPICTIK XaTTaMaJIap bl FaHa KOJIJAl bl )KOHE KePriIIKTI ICHTel e e, apHa JCHTeHiH/Ie
ne 0acka eHAIPICTIK aBTOMATTAHIBIPY JKENIepIMEH YHICCIMILIITT KO3/IeIMEreH, COHIal-aK, OCHI
CTaHJIAPTTHIH Naiifa 0omysl Oacka HYCKalapAblH Haiina 0omyblHA OKeTyl MYMKiH, OYJI ©3 Ke3eTiH/Ie,
ypaicrepai OacKapyablH aBTOMATTaHABIPBUIFAH JKYHENEPIHIH CHIMIBIK HYCKaJIapblHIa Oerimi
KYOBLIBIC OOJBIN TYP, COHABIKTAH, OHIIPICTIK aBTOMATTaHABIPYABIH Oipereil CTaHAApTBIH KYpPY
MaHBI3/IbI MIHJIET OOJIBIN CaHaIaIbl.
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©OHepkacinTik wuHa SCADA

Cyper 3. XKeniHiH CBIMCBI3 OHEPKICINTIK HHPPAKYPBHUIBIMBIHBIH YCHIHBUIFAaH HYCKACHI

HoTuxesiep MeH TaJaKbLIay

MyH7aii cTanapT op TYpJll OHAIPYLIUIEpAiH KePriliKTi eJIey Kypaiiapbl MeH OacKapyIibl
MEXaHU3MJIEPIH  KEHUINETENl, CBIMCHI3 IIEHNMAEPIAl SKepruTiKTI  JACHTeHiHAETl  CBhIMCHI3
HICHIIMIEPIMEH ayBICTBIPA/bl, MKENIHIH TYTACTBIFBIH KaMTaMmachl3 €Ty YILIIH KyaTThl KOpFaHBIC
KYpaJIapblH €HT13€/l, COHBIMEH KaTap >KepriUTiKTI JIGHTrehae e, apHalbIK JIEHTeHaIe N1e, 9pPTEKTI
OHEPKACINTIK aBTOMATTaH/IbIPY JKEJUIEPiHIH YHIECIMIUIIr Macenecid mermeai [6].

KaocinopslHaapaplH  aBTOMATTaHIBIPBUIFAH  JKYMellepiHe KEHIHEH TapajfaH eHJIPICTIK
XKeJlepre apHaiFaH Oiperell CbIMChI3 MH(PAKYpPhUIBIMABI KYPYIbIH OapiblK MYMKIHAIKTEpl Oap,
OHJIIPICTIK TajanTap/bpl KaHaraTTaHIbIPY YIIIH CTAaHIAPT CBIMCBI3 JKEIUTIK KaOABIKTBIH KYMbIC
ICTeyiHIH oHE INybUIAbl 0acy >KYMBICBIHBIH JKOFapbl CEHIMJLIINH KaMTaMachl3 eTeni, Oacka
KYpBUIFbUIAPMEH JK9HE 6acKa Jja CTaH1apTTap/AblH *KYMBIC iCTey Macereci enIiie/li, COHbIMEH KaTap,
eHJIipicTe koHe Oacka MakcaTTap/a KeHEeWTUTyl MyMKiH 0acka Ja cTaHJapTTapMeH JKYMBIC icTey
MYMKIHJIT1 apTajbl, OChl TYPFbIJaH ajiblll KaparaHia, CTAaHIAPTTHIH (PU3MKAJIBIK >KOHE apHaJbIK
JIeHreiieri Heri3l (U3MKaNbIK JIeHTeiie KOpIIaraH opTara KOJ KETKi3y, COHJIai-aK KOFaprbl apHa
JNEHTreHiHJeT1 ChIMChI3 MHQPAKYpPBUIBIM 3JIEMEHTTEPl apachbIHAAFbl YSIIBIKTHl TOMOJIOTHSHBI
YUBIMIACTBIPY OAIC OOJIBIT TaObLIAIbI.

OHEPKICINTIK aBTOMAaTHKAHBIH CHIMCBI3 )Ka0IBIKTaphl CBIMCHI3 TEXHOJIOTHUSHBIH TalalTapblHA
colikec Kellyl Kepek, OJ1 YILIiH TeXHOJOTHUIBIK YpAicTeperi XxabapiamanapIblH KeIiKTipin xidepy
yakbIThl 100 MUJUTHCEKYHATAaH acnaybl Kepek, Oy JepeKTepAl )KuHay, CTaTUCTHKA JKoHE OaKpliay
(GyHKUMATApBIH FaHAa €MecC, COHbIMEH KaTap Oackapy (YHKUHMSIIApBIH OPBIHJAAY YIIiH KOJaMiIbl
JKaFIail TYFbI3aJIbl, OCHI TYPFBIZIa OOJaIaKTa Kilipy YaKeITBIH a3alTy Macenenepi menriryzae [7].

CranzmapT eH ajnAbIMEH ChIMCBI3 JKelliJepre apHajFaH >KaOJbIKThl OHJIpYIIiJepre apHaFaH,
OyJ1 ceHcopiap, KJamaHaap *KoHE OHEpPKACINTIK aBTOMATTaHIBIPYAbIH OacKapyllbl MeXaHU3MEpl
CHSIKTBI XKEPTUTIKTI JCHIei/1e TaiJaCbIH TUT13€/1, a1 CTAaHAAPTTHIH HET13T1 MiHJAET1 OOJIBIII, KEePTITIKTI
KYPBUIFBUIAPBIHBIH IMIIIMICPIH €Hri3y €MeC, CHUIaTTaMachl KOJJaHBUIFAH JEHTeiae, >KETIHII
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JEHrelIe aTKapbUTybl MYMKiH, OYJI TYKBIPBIMJIaMaHbBI TMailaTaHyIIBIHBIH KOJAaHOANBl Ypaic
TYpPiHE €Hr13y KaMTaMachl3 eTiIe/l.

ChIMCBI3 aBTOMATTAHIBIPY KENIUIEPiHIH HHPPaKYphUIBIMBIHA JAWBIKTBl CTaHAAPT SPTYPIi
OHTIPYIIUIEPIIH YIJISCIMILTITIH KaMTaMachl3 €Ty YIIiH )KEPriIiKTi JeHTeire apHaIFaH KYpbUIFbLIap
YILiH apHaWbl GU3MKATIBIK MHTEP(ENHCTI CUIaTTai b1, OChUIANIIA, OCBIHAAN KOl (DYHKIUSIIBI CHIMCBHI3
OHJIIPICTIK JKEJiHI 93IpJiey VIIiH, CBIMCHI3 TEXHOJOTHSIAP XaTTaMaJIapbIHBIH EPEKIIENIri OOJIBII
TAaOBLIATBIH MOJICIIBIC COMKEC OHBIH JKOFAPFBI JICHICHIICPIHIH TOJIBIK CUIIAaTTaMachkl KaxkeT. bipereit
CBIMCBI3 MH(PAKYPBUIBIMHBIH ©3apa OPEKETTECYiH KOHE TEXHOJIOTHSUIBIK YpIicTepai OacKapyablH
aBTOMATTaHIBIPbUIFAH JKYHEJEpIHIeri e3apa OpeKeTTecyiH KaMTamachl3 €TYMEH YIITaCTBIPaJbl,
CTaHJAPTTHI K00a JKEPriTiKTI CBIMCHI3 KYHEHIH OacKapyMeH, ChIMCBI3 JKEIUIEpIiH op Typii
CeTMEHTTEpPiH, COHJIAH-aK UUTIO3EpAl THIMAI TaijJasaHy MakcaTTapblH —erXer-TerKeui
CHITATTaMIbI, aJ IITFO3/IEP 63 Ke3ETiHE, ChIMChI3 apXUTCKTYPAHbIH TapaThlUIFaH xabapiamMaiapbIiHbIH
MIIIMIH Ke3-KeJTeH ChIMCHI3 apXHTEKTYypaHBIH KE3-KEeNTeH ChIMJIbl XaTTaMachblHAa TYPJICHAIpYIi
KaMTaMachl3 €Tyl KepeK. AWTa KeTy KepeK, ChIMChI3 TEXHOJIOTHSJIAp CTAHIAPTBIHBIH ICKU3IIK
HYCKACBHIHBIH JIaMybl OOJIalllakKka apHaJFaH YJIKEH jKOcmapiiapra ue OOJbI Typ, OyJ1 MOCENeHIH
KEJICIIEKTE YJKEH Jocmapiapsl 0ap, MHIYCTPHUS VIIIH CBIMCHI3 CTaHAApPTTapIbIH OYKil OTOACHIH,
OHBIH IIIIHJIE TUCKPETTI KOIT aFbIMJIbI OHIPICTEP i 1€ KAMTYBI MYMKIH.

KopbITbIHABI

3epTTeydiH HEri3ri MakcaThl aBTOMATTAHIBIPY JKENiJIepiHEe CBHIMCBI3  TEXHOJIOTHS
MHOPAKYPBUIBIMBIH €HTi3y, COHIBIKTAH Olp KOCIMOpPBIH asChIHIA Ja, >KOFapblia KapacThIPbUIFaH
CTaHJapTTap LIETiHE 1€ KEIICH I aBTOMATTaHIbIPy MpoOIeMalapblH Iy KEeTKLUTIKCI3, COHABIKTaH
MYJIbTUMEINAIBIK KbI3METTEP/I1 €HT'13y OJ1aH J1a KOl aKlapat ajiMacy bUIAaM/IbIFbIH TaJlall eTe/l, aj
IEEE 802.15 cusikThl cranmapTTap OIpTIHIAEN ©3EKTUIINHEH aWbIpbUIaJibl, OChI TyCTa, OipKaTap
MIHJETTEP/IE, MbICAJIbI, CHIM/IbI )KOHE CHIMCBI3 OHEPKOCINTIK aBTOMATTAH/BIPY KeNIepiHiH OpTeKTi
CEerMEHTTEPIH OIpIKTIpY YILIH, aKapaTrTapAblH KONl ayKbIMbIH KaMTaMachl3 €TETIH TEXHOJOTHUsIap
KakeT. MyHaail memimaepaid 0ipi OOIBIT CHIMCBI3 JKEIiHIH YSIIBIKTH TOMOJOTUSCHIH KOJIaHyFa
MYMKIHAIK OepeTiH cTaHaapT 0oJazbl, Oipak COHBIMEH Oipre, JepeKTepal Oepy/IiH YJIKEH MeJIiepi
1e, MyJIbTUMEIUAIBIK Xabapiamanap/ sl TapaTy/Ibl KOJJANThIH YKCAc JKeNIep/l Kypy YCTIHIE O3bIK
aKnmapaTTHIK TEXHOJIOTHSUIApFa HETI3JENTeH ayKbIMABI OpEeKeT IIemiMaepi KapacThIPBUIIHL.
ABTOMaTTaHJBIPBUIFAH TEXHOJOTHSUIBIK YPIICTEpAl OacKapy >Kyilenepi YUIiH ChIMCBI3 LIelimMaepi
CTaHJIapTTay OOMBIHINA TMIKIpJep MEH 3epTTeyJepAl KOPBITHIHIbUIAH Kelleé OTBIPBIN, CBHIMCHI3
TEXHOJIOTUSIIApAbl OHEPKICINTIK aBTOMATTaHIBIPYFa €HT13y Ka3ipri TaHAaFbl ©3€KTI Mocele OOJIBII
caHanazpbl, OyJ1 OaFbITTarbl )KYMBIC OHEPKACINTIK aBTOMATTaH/AbIPY YIIIH aMOe0ar TeXHOJIOTHUSIChIH
KYpy JKOHE €HTi3y, COHBIMEH Karap op TypJii 0acka cajanap/bl KEUIeH]ll aBTOMAaTTaHAbIPY YIIiH
KOJIAHITBI JKaF JAbIH TYFbI3aIbL.
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PEIIEHMSA JJISI CO3JIAHUSI BECIPOBOJHOM UH®PACTPYKTYPbI CUCTEM
ABTOMATU3AIINU

AHHOTAUA

B cratee paccMaTpHBAaKOTCS BOIIPOCHI IPUHATHS ONTHUMAJIBHBIX BapUaHTOB PpEIIEHUN IO
nH(GPACTPYKTYpe, KOTOPHIE BOSHUKAIOT IPH UCIIOIH30BAHUN OECIIPOBOIHBIX TEXHOJIOTUH sl 3PPEeKTHBHOTO
ABTOMATHYECKOTO YIPAaBJICHUs MPOMBIIUICHHBIMA 00beKTaMH. BHeZpeHne nepCcreKTUBHBIX OeCTpPOBOTHBIX
TEXHOJIOTHI OMpPaBIBIBAETCSA TEM, UYTO 3aTpaThl HA 00OPYyIOBaHHE, TPUOOPHI U CPEJICTBA AaBTOMATH3AIUHN H
KaOenpHble ceTH OyIyT yMEHBIIAThCd W NPUBEAYT K 3HAYUTENBbHOW SKOHOMHMH. OO030p TEXHOJIOTHUH,
pa3paboTaHHBIX I OECIPOBOAHBIX CEHCOPHBIX CETEH, ONMUCHIBAIOIIUX (PU3NUECKHE U KaHAIbHBIE YPOBHH Ha
OCHOBE CTaHAAPTOB OECTIPOBOAHON TEXHOJOTMH, OOOCHOBBIBAIOTCS PEIHICHUSMH 110 HCIOJIB30BAHUIO
Pa3NUYHBIX [AKETOB IIOCPEICTBOM HWHKANCYJSIMMM M C BO3MOXXHOCTBIO ajalTallid K  JII0O0OH
MIPOM3BOJCTBEHHOH CpeJie C MOMOIIBI0 ONTHMAIBHOTO YeJIOBEKO-MallIMHHOTO nHTepdeiica. HeoOxoanmocth
WCTIONIb30BaTh HAZIEKHYIO OECTIPOBOAHYIO MIaT(GOpMy Ha OCHOBE KATETOPUH TEXHOJIOTHYECKHUX MPOIIECCOB U
co00IIeHU 000CHOBBIBAIOTCSI BHIOOPOM (QYHKIHI OECIIPOBOJHBIX YCTPOWUCTB, UX YACTOTHBIX JHAIla30HOB,
BaXHOCTBIO WH(POPMAMOHHON Oe30macHOCTH, UIyMONoJaBieHus W LU(poBoi 00pabOTKON NaHHBIX.
VYuuthiBas ypoBeHb OCCIIPOBOJIHON aBTOMATH3aIIMH, CIICIHAILHOrO (pr3nueckoro nuTepderica, yHUKaIbHOU
ceTr OeCTPOBOJHON WHPPACTPYKTYpPHI, BKIIIOUAs Pa3IMUHbIE CETMEHTHI, (popMupoBanue GopMaTa U BHIOOD
SYEHCTOW TOMNOJOTMU OECHpPOBOIHBIX CETEH, HCIIOIb30BaHUE MYJIbTUMEAUNWHBIX HaHHBIX W CHCTEMBI
0eCIpOBOJHBIX YCIYr NpeAjiaraeTcs BapHaHT OECHpPOBOAHON NPOMBIIUICHHOH HWH(PaCTPYKTyphl CETH
AaBTOMAaTH3aIlNU TIPOU3BOJICTBEHHBIX OOBEKTOB.
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KaroueBbie ciaoBa: aBTOMaTH3allMs, YNPaBJICHUE, CETh, TEXHOJOTHS, WHPPACTPYKTypa, pEIICHUE,
ILTI03, YPOBEHB, KaHAJ, COOOIIIECHNE.
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SOLUTIONS FOR CREATING WIRELESS INFRASTRUCTURE OF AUTOMATION
SYSTEMS

Abstract

The article discusses the adoption of optimal options for infrastructure decisions that arise when using
wireless technologies for effective automatic management of industrial facilities. The introduction of
promising wireless technologies is justified by the fact that the costs of equipment, devices and automation
tools and cable networks will decrease and lead to significant savings. A review of technologies designed for
wireless sensory networks describing physical and channel levels based on wireless technology standards are
justified by solutions for the use of various packages through encapsulation and with the possibility of
adaptation to any production environment using the optimal man-machine interface. The need to use a reliable
wireless platform based on the category of technological processes and messages is justified by choosing the
functions of wireless devices, their frequency ranges, the importance of information security, noise reduction
and digital data processing. Given the level of wireless automation, a special physical interface, a unique
wireless infrastructure network, including various segments, format formation and selection of cellular
topology of wireless networks, the use of multimedia data and wireless systems, a wireless industrial
infrastructure of automation of production facilities is proposed.

Keywords: automation, management, network, technology, infrastructure, solution, gateway, level,
channel, message.
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