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TEXHUKAIJIBIK CITELTUOMKAILI A

[Taliganany XKyKTeMenepiHiy OapsiblK qUuana30HbHAA CYWHIKTHIKTHIH KOFapPhI
OOJIOIKTi TEXHOJIOTUSIIHIK ece0i TopaObiH YHBIMIOACTHIPY YIIiH «JaWbIH KYHIe
TaIlCHIPY» alnapaTTHK-0argapiaMablK KeIleHiH caThII ally, XKeTKi3y XKoHe
OpHaTy.

Inecme enmeyim xxkabObIK oMOe6all CTallmOHAPIIBIK, MUKPOITPOLIECCOPJIILIK, €CEeNTEYiIl
OJIOKTaH TYPYHI THIC XXoHEe MEeTPOJIOTHUSIJIBIK TYPAKTHIIHK, HeMIIUHT TEH KOPFaly
K9HEe aBTOMaTTaHOHIPYOBIH Ke3 KeJll'eH KOJIMaHbICTaFE NHIKEeHEPIIIK XKeJlilepiMeH
yinneciMAimik TananTapblHa Heri3gesreH Keleci TeXHUKAaJbIK CUIlaTTaMasapra
CoMKecC KeJlyi THiC: yIbTPaabIObICTHIK, OJIIIeY 9/1ici KaTaH TypAe OOMJIIBIK KOIIXOpaasTkl
(kemzk0IOBI) OOYHI KEPEK, OJ aFbIH MPOQUITiHiH GypMaslaHybIH TOJILIK 6TEY KOHE
KBIIOAaMALIKTap SII0PachH OoJ1 eCENTEYAi KaMTaMackhl3 eTy YIIiH
MarucTpanbAapAblH Ke3 KeNreH TyplepiHae KyUBIHIOB aFbIHAap Ke3iHae KeMinge
YIII HeMece TOPT TOyeJICi3 aKyCTHKAaIHIK, 6JIlIey apHasaphl (cayernepi) apKblIbl
OarbITTaJIFaH aFEIHHBIH IapaMeTpJIepiH TipKeymi xKy3ere achIpyhl THIC.

BoumneIK XOpOanasl TYPAEHOIPTilTepaid KOHCTPYKINSICEH MeXaHUKaJIbIK,
MaHUyIALUsaIap Ke3inge rugpaBiIuKanblK KOHTYPOBIH Y34IKCi3 repMeTHUKalbIFbIH
CcaKTay MPUHLUIT OOMBIHINA KYMBIC iCTEUTIH MHTETpalusiIaHFaH OKIIayJlaHFaH
eneyim Kipictipmere ne 6omyra MiHOeTTi. OChl KOHCTPYKITUSIJIBIK, IITEIITIM OJIIIeYilll
MarucTpaabIbl JeKOMIIpeccusiiamMai (repMeTu3alusicelid 6y30ait), xKyHeaeri ;KyMbIC
KBEICHLIMBIH TOMEHIeTIIeH XKoHe OJIIIIeHeTiH opTaHkl arki30ail (XoT-Tam afici) Tikenme
nalifganaHy IPOIEeCiHOe illIKi ce3iMTal ajileMeHTTep i (CeHcopiapAbl) HIBIFapy,
peBu3usaiay, Ta3anay XKoHe XKeflell aybICTHIPYIBIH TeXHUKAIBIK MyMKIHOITiH
KaMTaMackI3 eTyi Tuic, Oy/ peTTe naTpyOKaHLIH HiCipinreH HETi3iH mJeMOHTaxkOoay
KaXKeTTi/Iiri TONBIKTaM KOKKA IIbiFapbiiagbl. IIIbIFbIH emeriTia 6ipeIHFan
9JIEKTPOH/BIK-€CEITEYill 6710THl KyOhIpJIapABIH iIIKi fuaMeTpsiepidid 6 mm-mer 7500
MM-Te Ielinri eTe KeH omOe0ar guama30HbBIHIA OacTanmKel TYPJIEHOIPrilTepMeH
Y3miKCi3 JKYMBICTHI allllapaTThIK TYPHAe KONgayhl THiC.

Omueyilr mTpPoIeCCOPABIH OaFFITTAIFaH aFbIHAHI OJIIIEYiHIH JKOFapPFHI IeTi KeMiHAe
25 M/c Kypay®l Tuic, Oy eH KOFaphl XKYKTeMeJlep XKaFgalblHAa eJIIIeHeTiH
OraMeTPIePIiH XKOFapFel MUaNa30HEHOAFE KYORIPKOITapaa CYHBIKTEIKTHIH
KereMiK mLIFEIHBIH KeMinge 15 000 m3/caF geHreiinge TipkeymiH Keminmi
TEeXHUKaJBIK MYMKIHIITiH KaMTaMach3 eTyre MiHgeTTi. EcenTeyim 610K neH
OOMIEBIK, TYPJIEHOIPTilITep KYPaMbIHIAFE XXKa0OEIKTap KeIlleHi oJIIeHeTiH OpTaHblH
-40 °C-taH +600 °C-Ka meliHri skCcTpeMasabl TeMIlepaTypalblK AUala3oHbHaa
MEeTPOJIOTHUSIJIBIK CUMIaTTaMaapOblH TYPAKTHIUILIFEIH CaKTayhl THIC, Oy
TeMIlepaTypaIbiK OeToJITPU3alisifaH KipicTipinireH KOpFaHbICH 0ap KOFaphl
TEPMUSIBIK, TO3IMIOITIKTEri MaMaHOaHOBIPHIJIFAH OJIIIEYilll 3JIeMEeHTTePl JKoHe
TIUKTIiK TEPMUSILIK XKYKTeMelep Ke3iHae KOHTYPObH repMeTUKaJILIFEIH CaKTauTHIH
OOMITBIK OAFLITTAYIIHE TAaTPYOOKTAPOLIH KBTIy OYPY 3JIEMEHTTEPiH KOImaHy apKbITHI
KaMTaMachI3 eTinyi Tuic. HakThl nalifanaHy XKarFgalapbelHaa KOJIeMIOiK MIBIFbIHIEI
eJIIIeyOiH PYKCcaT eTUITeH CaJbICTEIpMalibl KaTeNliTriHiH meKTepi mJaribHAayIIIH
3ayHITTHH cepTUu(dUKATTaIFaH TOTY CTEHOIHOEe Kanubprey Ke3iHge TeKcepimin,
KaTaH Typae +0,1%-man +0,3%-Fa meiiinri guamna3oHma G0JIyHl THIC.

AGCOomIOTTIK XKyleapabIK YHUJIECIMIOITIKTI KaMTaMack3 eTy YIIiH aCIalThH
ecenTeyimr 6JI0TH XKeJIiIiK MHTerpalusSHbH JaMbIFaH apXUTeKTypackiHa ue 00JIyH
K9oHe Ka3ipri 3aMaHFHl alllbIK, 6HEPKACINTIK HHTepdelicTep MeH OepeKTep aaMacy
XaTTaMaJlapLIHBIH OapJIbIK, KOJIIAHEICTAFEl TYPJIEPiH KOJIIayIblH TeXHUKAJIBIK,
MYMKiHfiriHe ue 00syHl THiC (COHBIH illTiHAE KEeTKi3inmeTiH kabgbIKTap KelleHiHiHg
KaJinbl KYHH IITeHOepiH/e imecne KeHelTy MOOyIbAePiH HeMece MHTeP(ENCTIK
faiimaHbBIC TOCEMIEPiH OpHATY apKbImkl): RS-485 xxoHe RS-232 mopTTaps!




Heriziupmeri Ti30ekTi ceIMAH OaiimaHbic opTackiHga Modbus RTU, Modbus ASCII,
PROFIBUS DP, BACnet MS/TP, DNP3 xaTTamManapslH KoHe SHePrusi peCypCcTapblH
eceIrike anyOblH MaMaHOaHOsIpeIFad M-Bus (Meter-Bus) xaTTamMachlH Konmay
mingeTTi; Industrial Ethernet mepekTepai 6epy opTachiHa HHTETPAllsIIaHFaH
JKOFapH KBIIAAaMOBIKTE R]-45 XKemninik mopThl apKeinbkl Modbus TCP, PROFINET,
EtherNet/IP uHOyCTPHUSJIBLIK CTaHOAPTTaApPhl, COHAal-aK MallliHalap MeH
KYPBUIFBIIAPABIH XKYiieapaliblK, 63apa iC-KUMBUIBIHBIH allIBIK, KPOCCIIJIaT(GOPMaJIbIK,
OPC UA (Unified Architecture) crangapts! Goiibraia gepekrepni 6epetia TCP/IP
annapaTTHIK CTEeTiH KoJay XXKoHe UHTepHeT-Opay3ep apKbLIbl KalllbIKTaH
KOHUTypauusiay YIIiH Kipictipinren Web-cepBepais 60Iysl MiHIETTi; XKePrimikTi
VHXKXVHUPUHT KOHTYPHIHOA KYPELLUIFEIHE JeMOHTaxXjaMali-aK apXuBTep MeH
JIOTTapObl LILIFAPHIT ajly VIIiH aJgbIHFH ITaHesbae apHaiinl 6esinren USB
uHTEPENUCiH HeMece ONMTHUKAJILIK, TOPTTH KOIgay MiHAeTTi 60mbin Tabsiiamet. XKyiie
KJIaCCHUKAaJIBIK CyMMaTOp/apFa CUrHangapabl Tapaty yiurid HART uudpasik,
XaTTaMaCHIHBIH KeMiHe 7-HYCKaChlH KipiCTipiJiTeH anmmapaTTHIK KOJIaysl 6ap «TOK
immeri» (4-20 MA / 0-20 MA) Tunti 6aFmapaaMaTaHATEIH aHAJIOTTHK, IIBIFEICTAPMEH,
KHUITIKTIK-UMITY/IbCTIK KOHE OUCKPETTI pesieliK IIBFEICTapMeH XKacaKTalyhl THIC,
COHJIaM-aK aFrbIMOAFH TapaMeTpiepdi XKeHin canMakTel MQTT xaTTaMachl OOMBIHITIA
KAllIBIKTAFBl OYJITTHIK, XXYHenepre TiKened TPaHCAIIUsAIay MyYMKiHgirimex
GSM/GPRS/3G/4AG (LTE), NB-IoT xene LoRaWAN cTaHgapTTapbIHBIH KipicTipinren
HeMece CHIPTKBI CBIMCHI3 TeJIEMETPUS MOLYJIbAEePiHiH HHTEerpaIiusiChiH KOJIAayhl
THic. OHOIPIiCTIK 1eX KaFgalblHOa 3JIeKTPOHOLIK KOMIIOHEHTTEP/I KOPFay XKoHe
TEXHOJIOTUSIJIBIK IIapaMeTpJIepi aybICHM Ite0epiiepiHiH Tikesel eHOipicTik
aliMakTa xKe[eJl Bu3yanasl 6aKbllay MyMKIiHAITiH KaMTaMachl3 eTy MaKcaThIHAa,
KeTKIi3ymiH KaJiIbl KYHbIHA ecelTeyill (eKiHII meHreini) 6JI0KTH OpHATY VIIiH
KOpFaHbBIC Oopexkeci IP65-TeH ToMeH eMec, KipiCTipiAreH Menaip Kapay Tepe3eci
Gap Oaknlay-esIey aclanTapbl MeH aBTOMaTUKaHLIH (BOAXKA) KaOBIPFabIK
MeTasul mKadwl, Y3HALIFE KeMilge 40 MeTp XKOoFaphl KUITIKTI KoaKCHaJIIk
CUTHAJIHIK, Kabesrbaep KoHe Y3RHOBFE KeMinae 200 MeTp sKpaHgaFaH
MarucTPalbIbIK HHTEePdeCcTiK OalnaHbic Kabenbaepi Kipemi.

TuicTi nHXeHepik OiMKTIMKTI pacTay MakcaThHAa OHiM Oepy1iri mapT O0MBIHIIA
MiHeTTEeMeJiepai OPEIHAAYObIH akbIpaMac 6acTanKhel Ke3eHi peTiaae TalchphIC
OepyuIiHiH 00BEKTiepiH aBTOMATTAaHOBIPY KaXKeTTiUTIKTepiHe cal JKacallFaH,
JKoraprel geHreineri HMI-untepdeiicinig TOMBIKKAaHOb 9CKU3OiK KOHIIEIIT-
K00aCHH 93ipseyri xxoHe TamnceIphic OepyllliMeH Keicyai KaMTaMacki3 eTyTe
MiHOeTTeHe].

KonnenT-xko6aga MiHOETTI TYPJe aFBIHHBIH OUHAMUKAJTBIK MHIUKALIUSICHI
911eMeHTTEPi 6ap TEeXHOIOTUSJIBIK, KOPiHiCTETi MHEMOCXeMalapOblH rpaduKaIIbIK,
9CKU3Aepi, TerTepli cakTay apXuTEeKTyPaCHHBIH CUIIaTTaMackl 6ap AepeKkTep
0a3aCHIHBIH TOJIBIK, KYPHIJIBIMBL JKOHE TaPUXM JIOTTAPAbI HUKIITIK apXUBTEY
cxeMajiaphl, eCENTiK TYpPAeri BemoMocTapAblH 3cKu3mik dopmanapsl (PDF/Excel
dopmaTTapEIHAAFL CAFATTHIK, TOYIKTIK, TOYMKTIK 6aTaHCTHIK, €CETITED), COHAAMN-aK
armapMpapObH (aBapusanapably) OKUFAJIBIK XKyPHaIBIHBH XKOHe TapaMeTprepni
KalllbIKTaH KapayFa apHalFaH aganTuBTi Web-KiTueHTTiH MakeTTepi 60JIysl THIC.
OHiM OepyliHiH MiHOETTEMENIEePiH TUICTi TYpHe OPBHIHAAIFAH [el TaHy YIIiH
Tarceipric OepYIIiHiH OCH )KeKe KOHIENT-2K00aHbl YCHIHYHI 2KoHe KeliHHeH 0eKiTyi
MiHOETTi mapT OOJIEIT TaOBIIAME.

OHiM Gepyri mepbec XKoHe 63 KapaxXKaThl eceOiHeH TONHK KeneMae OesrineHrex
Mep3iMae «JaWbIH KyWAe TalChIpy» UHXKUHUPUHITIK, MOHTaXXIBIK-KYPEIJIBEIC, iCKe
Kocy-0anTay KYMBICTaphIH XKoHe OarmapiaMaray KellleHiH OpeliHAauael. Bykin
OHMIPICTIK ITUKII KeNeci Heri3ri TEXHOIOTUSIIILIK, Ke3eHaepre OemiHemi:

BacTranksbl 371eMeHTTePI MHKEHEePJIiK-KYPHUIBICTHIK, MOHTaXK/Iay Ke3€eHi: erIey
apHaJlapLIHBH (COyJIenepPiHiH) COOCTHIFEIH KaMTaMack3 €Ty VIIiH
MaMaHOaHIOBIPBUIFAH MarHUTTIK KOHOYKTOPJIapAbl MIHOETTI TypHe KolgaHa
OTHIPHIT, OUIKTIKTETi KyOBIP2KOJI IEHECiHiH [IoJ TeOMEeTPUSIJIBIK OerieHyiH
XKyprisymi kamtungel. [OCT cTaHOapTTaphliHa COMKEC XOpHOaslkl OaFbITTAYIIIE
naTpyboKTapabl KipicTipy 2Kacay KeHe IIicipin 0eKiTy, eTIeni eeyill cTBOpiIapas
OyprhiIay XKoHe OOUITHIK YIbTPAABIOBICTHIK, JATIUKTEPAI MEXaHUKAJIHIK, OEKiTy
OOMBIHINIA TEXHOJIOTUSILIK, 2KYMBICTAP KYPrisineni. BacTankel MOHTaxmay
Tarmcreipric 6epyIIiMeH KaTaH KeJIiCinreH, eJeHeTiH opTaHbl 6epymi KbICKa
Mep3iMail aXBIpaTy YaKbIThHIHIA KY3€ere achIpblylafbl, COOaH KeWiH KipicTipy
TOpanTaphIHBIH FepMETHUKAIbIFEIHA MaruCcTpanb KEICHIMBIMEH THUAPaBIUKaIbIK
CBIHAKTap XKYprisineni ;koHe KyObIPKOIOLIH CHIPTKHI KBITy OKIIIayIaFbII KabaTh
TOJHIK KaJIBIHA KenTipinemi. MoHTaxKgay KYMBICTAPHIH XKYPri3y VIIiH OHiKTiKTe
KyOBIP2KOJIFa KAyilnci3 Ko XKeTKi3yAi KaMTaMachl3 eTy (aBTOBBIIIIKA, BEIIIIKA-Typa
HeMece KYPHUTHIC caThIJIaphl) TanceIpeic OePyIIiHiH KYITiMeH XKoHe OHBLIH ece0iHeH
KaMTaMackhI3 eTinemqi.

KaGenpaik nHpPaKyphUIBIMOH XKoHE MIKA(GTHK XKa0OBIKTH Kypy Ke3eHi: oHipicTik
1exTa aybsICHIM IebepiepiHiy eKiHIT qeHreti 6JI0KTHH OUCIUIEN KOPCETKIIITEePiH
y3mikci3 keprimikTi 6akpIaybIH KAMTaMach3 eTy ViiiH BOAXKA KopFaHBIC
KaOBIPFaIbIK MeTas KadeH KaTaH TYpHe oJapOblH Ke3 meHrelilne (Ta3a eleHHeH
mamameH 1,5-1,7 meTp OuiKTiKTe) OpHATYyOH KaMTHObl. CUTHAJIIBIK XKOFaPhI
KUIiNIKTI Koakcuasmbl Kabesb XKeJlilepid JaTUYuKTEPAEH ecelTeyiln 6JI0KKa Aerin
KOpFaHBIC TOPJIEHTEeH XKeHaep MeH Kabenbaik HayalapAaa KOMMyTalusjiay XKoHe
0oy, CoOHIOaM-aK CUTHaIOB myOnIupiiey VIIiH eHOipicTiK 1exTaH Tikenei TaIlchphic




Oepy1riHiH KeHce 6enmMeciHe (AuCIeTYEPIIiK MYHKTKE) Y3BIHOHIFE KeMinme 200 MeTp
MaruCTpPabALIK, 3KpaHOalFaH aKIapaTThIK OallaHkIC TPACCAChH (GU3UKAIIHIK TYPHE
Tecey, TaHOanay XXoHe KOCY XKyprisinemi.

Icke Kocy-OamnTay KyMbICTaphl, 6argapiiaManay kXoHe uHTepdercrepmai 6ipTyrac
OarmapsiaMablK, MHTErpanusijiay Ke3eHi: MIBIFBIH OJIIIETIITiH 6JIIIeYilll TPAaKTHH
KeIIeH i anmapaTThIK OanTayobl, YIbTPAObIOBICTHIK, COyJIeIepai IOCTUPIEYi,
LIeXTaFHbl eCelnTeyil (eKiHImi geHreini) 6/10KKa illlKi TeoMeTpus mapaMeTpiiepid
€HTi3y[i )XKoHe apHajapabl Kanubpieyni KaMTunel. OHiM 6epyiri o3 KyIriMeH
OaiiTaHbIC apHaIapblH KOHGUTYPaLUsaIayOblH TOJIBIK, IIUKITiH, aybICHIM H1ebeprepi
VIIiH eKiHImi meHrerni OJIOKTHIH 9KPaHEIHOA TEXHOJIOTUSIJILIK ITapaMeTpIepIis
OelfHeIeHYiH XKeprimikTi 6anTayosl OpEIHAAyFa, COHOAN-aK TOCeTreH
MarucTpaibIbIK Tpacca OoMbiHIIa TamceIphic OepylIiHiH KeHceciHaeri
KOJImaHBICTaFH gepbec komnbioTep ([K) aucneryepiHiH KyMBIC OPHBIHA CUTHAJIIBL
LIBIFAPy KoHe OipTyTac uHTerpaiusiiay OONBIHINA XKYMBICTAP KeIIeHiH OpEHOayFa
MiHOeTTi. MiHOeTTeMenep KeneMiHe gucnerdepnid JK-He KaxkeTTi OarmapiaMalblK,
kKamTamace3 etyni (BK) Hemece Beb-cepBepri mHCTAIAOMUAIIAY XKOHE
KOoH(pUTypaLusinay, TYPaKTHl KeIiTiK KOChITEIMIL OanTay KoHe JepeKTepmi
OepyAdiH TYTACTHIFEIH TEKCEPY Kipemi. [JucneTyepaid KeHCeJIiK KOMITbIOTEPiHIH
MOHHUTOPBIHAA XKoHe Mapasiesbdi TYPAe eXTarhl 2KePTilikTi 67I0KTa MapTThI
OpHIHOAYOBIH OacTanKkbl Ke3eHiHae Tarchpric OepyIIiMeH CoTTi KeicinreH,
OetiHeneyniy 6apibIK 6ec TYPiH (TEXHOIOTUSITHIK, KOPiHiCTETi MEEMOCXeMaiapabl
aFBIHHBIH, JMHaMUKaJIbIK MHONKALUUSACH 9JIEMEHTTEPIMEH, aHaIuTUKAJILIK TPEHOTED
MeH rpa¢UuKTepOi, aBapusaIapablH OKUFAJIBIK, JKyPHAJIBIH, BEAOMOCTap IreHepaTOPhIH
KOHE KAITBIKTAaFhl Be0-KJIMEHTTi) KAMTUTHIH, 93ipJIEHTeH KOFapFH AeHrenaeri
rpadukansik HMI-uHTEpdENCiH TOMNLIK 6picTEeTy, BEPCTKanay, 6anray XKoHe
OHEPKOCINTIK NalijajaHyFa KOCy OpPLIHAAIYHl THIC.

OHEePKOCINTIK MMaliajadyFa TalChIPy Ke3eHi: OapIIbIK, IITATTHIK TEXHOIOTHSIIIBIK,
pexuMaepae ecenke ajay TopaObIHBIH TYPaKTH KYMEIC KaOineTTinirin tipkeyni,
Tanceipeic 6epyIIiHiH malgasaHyIIbl TePCOHAJH YIITiH XKaHa HHTeP(eCTiH 6apbIk,
TYpPJepiMeH XKYMBIC icTey OOMBIHIIIA HYCKAYJIHIK KYPTi3ymi, COHmal-ak MEMIEKETTIK
KoHe OPBIC TinmepiHAeri aTKapYIIBIJIEIK, TEXHUKAJIBIK XKoHe pyKcaT 6epy
KY’KaTTaMaCHIHBIH TOJIHIK ITAKETiH TAllChIPyObl KaMTuObl. 2KeTKizineTin xKabaeKTap
KelleHiHe, OargapiiaMaliblkK KaMTaMachI3 eTyTe XKoHe OpBIHOaJIFaH icKe Kocy-0anTay
KoHe MOHTaXKIay XXYMBICTapPLIHBIH OYKiJl KeJleMiHe KeIiITiK KOMUCCHSIIIHIK,
KaOBINImay aKTiciHe KO/ KOWBIIFAaH KYHHEH OacTan KeMinge 36 aliobl Kypaysl THIC.
2KeTKi3yre yCHIHBIJIATHIH YIbTPAAbIOLICTHIK, IIBIFLIH OJIIIETIII-eCeNTEeTiITiH THITi
miupmetTi TYpme Kasakcran PecniyOnuKachIHBIH OJieM OipiIiriH KaMTaMack3 eTyOiH
MeMIJIEKETTIK XKyleciHiH PeecTpiHe pecMu Typhe eHTi3inyi XKoHe oJIey
KYypangaphIHBIH TUIIIH OEKiTy Typasibl KomaHbicTarsl CepTuduKraThl 60IyH THIC,
OHBIH KOIITipMeci Tayapasl XKeTKi3y Ke3inge ychiHbU1agel. OOBEKTire KaOabIK T
KeTKi3ymi Ky3ere acwIpy Ke3inge OHiM Oepylii Tayapra inecmne KyzKaTTaMa
KypaMbBIHIa MeMJIEKETTIK JK9He OPHIC TiAepiHaeri TeXHUKaIbIK TOJIKyKaT IeH
nalifganaHy XKeHiHOeri HYCKayIbIKTHH TYIIHYCKaChIH, cepTU(UKaTTaIFaH
9TaJIOHOHIK CTEHITE acCIlallTH JXKeKe Kanubprey xKoHe Tory KoaddunueHTTepi 6ap
OaWBIHOAYITH 3aYBITTHH TONKYXKATTaphIH, COHal-aK Kazakcran PecnyGmKaChIHBIH
YOKineTTi akKpeauTTeNnreH opralsl 6epres Kasakcran PecnyOnuKachHBIH
facTamKhl MEMJIEKETTIK TEKCePYiHiH (ToBepKa) TYIHYCKa CepTU(GUKATHIH/
TOJIKY2KaTHIH (HEMeCe TOJIKYXKATTarkl TEKCEPYII KyoJIaHALPFaH Oesrini), oFan
UILIFBIH OJIMIETIMITIH OCHI TUIIIHE TipKelareH TeKcepy o9OicTeMecCiHiH pecMu
KelllipMeciH MiHAeTTi Typae Koca 6epe OTHIPHIN YCHIHYFa MiHAeTTi. Bapnbik imecmne
9MEeKTPOHOLIK XKaOOBIKTaPALIH Eypa3usiibK 9KOHOMHUKAIIBIK, KOMUCCHSTHBIH
noprtansiHaarel bipeiHFay TisinmiMmre enrisinres, Kegen ogarsiaeiH TP TC 004/2011
«TeMeH BONBTTH KabORIKTapAblH Kayincisairi Typamnsl» xxoue TP TC 020/2011
«TexHUKaNBIK, KypalgapablH 9JIEKTPOMarHuTTiK yineciMainiri» TeXHUKabIK,
periaMeHTTEepPiHiH TajanTapblHa COUKECTIrl Typabl KOJITaHbICTaFhI
cepTudUKaTTapsl 00IyH MiHOETTi. OHIM OepyIi 00beKTire Tayapabl KeTKi3y
Ke3iHfe Tayapra inecne KyXaTTaMaMeH XKoHe KaOrl/Igay-TalCepy aKTinepiMeH
fipre oChI COMKECTIK CepTU(hUKATTAPHIHLIH XKoHE/HeMece COUKECTIK TypaJslbl
OeKJapaluusaiapabiH TYITHYCKalaphlH HeMece HOTapHuasabl KyalaHIObIPHIJIFaH
KelIllipMesiepiH MIHOETTi TYpPAe YCHIHyFa MiHAeTTi. KepceTinres KyzKaTtTapabl
(cepTudmkaTTapabl/OeKIapanusaiapabl) YCHHOAN iecie 37IeKTPOHIBIK, XKaObIK T
KEeTKi3y TOIBIK eMecC Aell TaHbIIagbl, al mapT OOMBIHIIIa MiHOeTTEMEe IeEp OHIiM
Oepylli TapanbiHAH OPHIHAATIMaFaH Aell ecenTesiei. MeMieKeTapalbik,
cTaHAapTTap: bapinblk XKeTKi3iIeTiH MaTepuangap, inecre

XKabObIKTap KoHe OPBIHOAJIaThHIH TEXHOJIOTUSIJILIK, OIlepalusiiap Keneci
MeMJIeKeTapaJiblK CTaHJapTTapFa colikec Kenyi Tuic: «TeMeH BOIBTTHL
KaOOBIKTapPObIH KAyilci3miri Typans» TeXHUKanbK perjiameHT (TP TC 004/2011);
«TexHUKAJBIK KypalgapablH 371€KTPOMarHuTTIK YUIEeCIMIOimiri» TeXHUKalbIK,
pernamenTi (TP TC 020/2011); MeMnekeTTik ctraumapT 30804.6.2-2013 —
«OHEePKaCINTIK aliMaKTapa KOJIJaHbIJIaThIH TEXHUKAJILIK KypalgapablH
9JIEKTPOMAarHUTTIK Kefeprinepre te3iMAainiri»; MemneketTtik ctangapT 30804.6.4-
2013 — «OHepKoacinTik aiMaKTapfa KOJIOaHBIIaThIH TEXHUKAIBIK KypalgapablH
UHOYCTPUSILIK PaguOKeneprijiep HopManapel»; MemnekeTTik ctangapT 14254-
2015 — BOA acnanTaps! mKadHHEH KOPFAaHHICHH IP65-TeH ToMeH eMec,
maTyukTepai IP68-meH ToMeH eMec KaMTaMachl3 eTy Oeriringe «KaObIKIIanapMeH




KaMTaMacChI3 eTijieTiH KopFaHbIC gopexkenepi (IP xkogsr)»; MeMIeKeTTiK CTaHOApPT
M3K 60068-2-6-2016 — «CrIpTKH (haKTOpJIapAblH acepiHe criHay. [ipinre
Te3iMAinikke chiHAy (CMHycOHuOasbl gipin)»; MemnekeTTik ctangapT 16037-80 —
Onmeyimr MarucTpaabFa XopAasbl DaTpyOOKTapas! Ao micipin KipicTipy Ke3inge
«BonaT KyOBIPXKOIAapabIH HicipiireH KockmpIcTapsl. Herisri Tunrepi,
KOHCTPYKUMSJIBIK, 9JIEMEHTTEPI MeH eJmnieMaepi»; MemnekeTTik ctanmapt MCO/
M3K 17025-2019 — OHepKaCinTiK TeTy CTEHATEPiHOe olIey KaOabIKTaphlH
KanmuoOpJiey KoHe TEKCEPYAiH MeMJIEKeTapaIblK CTAHIaPTHL.

KabrinmaymoblH TopTiOi MeH mapTTaphl: OphIHOaNFaH icKe Kocy-0alTay, MOHTaKObIK,
KYMEICTapObl, OaFmapaaMaiblK HHTepdencTepai XKoHe inecne Ka0apIKTap Ikl
KaOrlnmmay KeHcemeri guctneTuyepmid [IK-He CUTHAIOLIH IILIFY TYPAKTHITLIFLIH XKOHE
LexXTarhl XKePTrilikTi 6710KTa mepeKTephiH OeliHesIeHy callaChblH MiHAETTI Typae
TEeKcepe OTHIPHIT, Tarncrpric 6epyIIiHiH 00bEeKTiCiHIe KOMUCCHUSIIIHIK, TYPAE KY3EeTe
aceIpsitagel. OHiM Oepyini KazakcTan PecnnyOnmukaceIHblH OnieM Oipiria
KaMTaMacChI3 eTyOiH MeMJIEKeTTiK XKyheciniyg (OBM2K) risimimingeri nepekTepai
TEKCepy YIIiH XeKe CepPUsIILIK, HoMipiepi koHe KazakcTtan PecryGiuKacHHBIH
facTanKbl MEMJIEKETTIK TEKCEPY IITaMIbl 0ap KaOObIK TOIKYKaTTaPBIHBIH,
TYITHYCKACHIH YCHIHYFa MiHmeTTi. 2KeTKi3ineTin MmaTtepuanmap, Kabenbaik eHiMaep,
XKabObIKTap XKoHe nHTepdercTepmiy 6apIIbK TYPHIepiH 6armapiaMallbik,
UHTerpanussay HoTuxKenepi ockl TeXHUKAJIBIK, cieludukanusaga 6asHmanrad
6apsBIK GYHKIIMOHAIALK, METPOIOTUSIILIK, MHTEPGhENUCTIK, pyKcaT 6epy XKoHe
yakKpITIIIa CUIIaTTaMajlapFa KaTaH XKoHe TOJIBIK, COMKECTiTiHe TeKcepinemi.
ITapaMeTprepmiH Ke3 KeNreHiHiH colikecci3miri, rpadukanblk nHTEePPEnCTiH
akayJapel, KeHceneri nucnetuepnid JK-meH 6aliaHbICTRIH 00IMayHl, [EXTAFHI
mebepriepaiy mepeKTepOi oKy MyYMKiHIIriHiH 6onMaysl Hemece KP 6azamapriHaa
TEeKCepyAiH 3aHAbl pacTaiaysl 60IMaFaH XarFfaiga, ZKyMBICTap MeH ijleciie Tayapiap
KaOrlnmmayra xKibepinmerigi, an mapT Kasakctan PecnyOnuKacEHBIH MEMJIEKETTIK
CaTHII ajly TypaJsibl 3aHHaMacklHa CoMKec Oy3blIyFa XKaTagbl.




INpunoxenune 2
K KOHKYPCHOM TOKyMEHTaIlUuU

TexHuYeCcKasi criemu(PpHUKAHUs 3aKylaeMbIX TOBAPOB K KOHKYPCHOH JOKYMEHTAIlHH

HomMmep 3aKynku:

Ne 17794189-1

HanMeHOBaHHE 3aKyNKH:

Pacxopmomep mapa gjis KoTia

Homep noTa:

Ne 88224167-31LIT12

HaunMeHOBaHHeE JIOTa: Pacxomomep
Onucanwue jaoTa: YNIBbTPa3ByKOBOU
Jomo/THUTEeIbHOE OIIHMCaHHue Pacxopmomep
JoTa:

Konu4decTBo: 1

Epgununa uaMepeHus: KommnekT

MecTa MOoCTaBKH:

471810000, Maurucrayckas objyacTh, r.2KaHao3eH MukpopaiioH [llanbipak, yaula
I'y6kuHa, 26

CpokK nocraBKH:

ITocne mopnucaHus OOTOBOPA II0 3asiBKEe B TeueHUe 15 KajleHOapHBIX OHEU Uu
ecnu ITocTaBIIUK HAaXOOUTCS B PeecTpe Ka3aXxCTaHCKUX TOBapompoulBoauTesnei 60
KaJeHOapHBIX OHEM

OnucaHue U TpedyeMbie
(GyHKIIHOHAIBLHBIE,

TeXHH4YeCKHe, KadeCTBeHHbIe U

JKCIIVIyaTallTHOHHbIE

XapaKTEPHUCTHKH 3aKylaeMbIX

TOBapOB:

TEXHUYECKAA CIIELIU®OUKALINA

ITpuobpeTeHne, MOCTAaBKa ¥ YCTAHOBKA alllapaTHO-ITPOrPaMMHOI0 KOMIIJIEKCA «IIO
KJIIOY» [IJIsI OpraHU3alluy y3Jia BEICOKOTOYHOTO TEXHOJIOTUYECKOTO yYeTa XKUAKOCTH
BO BCeX QUala30Hax 3KCIUTyaTallMOHHBIX Harpy30K.

ComyTCTBYyIOIllEE U3MEPUTETBHOE 000PyOOBaHMeE MOJIKHO IIPEACTaBISITh CO00M
VHUBEPCAJIbHBINA CTAIlMOHAPHBIM MUKPOIPOLIECCOPHBIN BEIYUCTUTEIIFHEIN OITI0K 1
COOTBETCTBOBAThH CJIEAYIOIIUM TEXHUYECKUM XapaKTEPUCTUKAM, 00yCIIOBIIEHHBIM
TPeOOBaHUSIMU METPOJIOTUYECKOMN CTaOMIIPHOCTH, 3AlIUIIEHHOCTH OT AeMIIUHTa U
COBMECTUMOCTH C JIIOOBIMH OEeHCTBYIOIINMY WHKEHEPHLIMU CETSIMU
aBTOMATH3AIIMHN: METOI YILTPA3BYKOBOI'O U3MEPEHHUSI HOIXKEH OBITH CTPOTO
BPE3HBEIM MHOTOXOPIOBLIM (MHOTOIIYTEBEIM), peanu3yoiuM GUKCcaliio 1apaMeTpoB
HaIpaBJIeHHOT' O IIOTOKAa 110 He MeHee YeM TPeM UJIM YeThIPEM He3aBUCHMEBIM
aKyCTUYECKUM MU3MEPUTENILHEIM KaHanaM (Tyuet) miast obecriedyeHus
TIPEM3UOHHOT0 BEIYMCIIEHUS SIIOPEI CKOPOCTEN U IIOJTHOM KOMIIEHCAIUU
HWCKaXkKeHuW mpo¢uiis MOTOKA IIPU 3aBUXPEHUSIX Ha JIIOOBIX TUIIAaX MarucTpaleu.
KoHcTpyKlmsi Bpe3HBIX XOPAOBEIX Ipeobpa3oBaTesell obs13aHa obJ1amaTh
UHTErPUPOBAHHOMN M30JIUPOBAHHON U3MEPUTENbHON BCTaBKOM, QYHKIIMOHUPYIOIIEH
10 MMPUHITAIY COXPAaHEHUsI HEITPEPHIBHON I'ePMETUYHOCTH THUAPABINYECKOTO
KOHTYpa IIPpU MeXaHUYEeCKUX MaHUIYIALUSIX. [JaHHOe KOHCTPYKTUBHOE PeIlleHue
OOJIZKHO 00€ecreYnBaTh TEXHUYECKYI0 BO3MOXKHOCTh U3BJIEUEHUS, PEBU3UH,
OYMCTKH U OIePAaTUBHON 3aMeHbI BHYTPEHHUX YYBCTBUTEJIBHBIX 9JIEMEHTOB
(ceHCOPOB) HETIOCPENCTBEHHO B IIPOIECCE IKCITyaTaluu 6e3 JeKOMIIPEeCCUU
(pasrepMeTH3alui) U3MEPUTENbHON MarucTpasnu, 6e3 CHuXKeHus padouero
OaBJIeHUS B cUCTeMe u 0e3 cimBa udMepsieMoi cpensl (Mmeton Hot-tap), momHOCTEIO
UCKJTIOYasi He0OXOOMMOCTh JeMOHTaXKa IMIPUBAapPHOT0 OCHOBaHUS MaTpyoka. Equubrii
9NEeKTPOHHO-BEIYUCIIUTEIBHBIN GJIOK pacxogoMepa OOJIXKEH alnapaTHO
IoANep2KUBaTh HEIIPEPHIBHYIO paboTy C MePBUYHLIMU IIpeoOpa3oBaTeIIMU B
CBEPXIINPOKOM YHUBEPCAJIbHOM IHalla30He BHYTPEHHUX OUaMeTPOB
TPyOOIIpoBoaoB oT 6 MM g0 7500 MM.

Bepxuuit npenen uaMepeHus HallpaBIeHHOT 0 II0TOKa U3MEPUTEIbHOT0 IIpolieccopa
IOJIXKEH COCTaBJIAThL HEe MeHee 25 M/c, 4To 00s13aH0 o0ecrieYyuBaTh
rapaHTUPOBAHHYIO TEXHUYECKYIO0 BO3MOXKHOCTE (pUKCcaIuy 0OBEMHOT0 pacxoma
xKugkocTu He MeHee 15 000 m3/gyac Ha TPyOOIIPOBOAAaX BEPXHETO AUarna3oHa
U3MEepPSIeMBIX IUaMEeTPOB B YCIIOBUSIX ITMKOBHIX HAarpy30K. KoMIieKT 060pymoBaHU s
B COCTaBe BHIYUCJIUTEJIFHOTO GJI0Ka M BPE3HBIX ITpeoOpa30BaTesieil JOomKeH
COXPaHATh CTAaOUIBHOCTH METPOJIOTUYECKUX XapPaKTEPUCTUK B 9KCTPEMAJIbHOM
TeMIlepaTypHOM Auala3oHe u3Mmepsemon cpensl oT -40 °C go +600 °C, 4To DOIXKHO
OBITH 06ECIIeUeHO MPUMEHEHNEM CIIeI[HaTN3UPOBAHHBIX U3MEPUTEIIHBHBIX
9JIEMEHTOB ITOBLIIIIEHHON TEPMUYECKON CTOMKOCTH CO BCTPOEHHOU 3aIlIUTON OT
TeMIepaTypPHOU AelonsIpu3aliuy 1 3JIeMeHTaMU TeIJIOOTBOAA XOPHOBHIX
HaAIPaBASIOUINX TaTPyOKOB, COXPAHSIONINX TePMETUYHOCTh KOHTYPA IIPU MUKOBBIX
TePMHUYECKUX Harpy3Kax. [Ipemensl OmycKaeMoM OTHOCUTELHOHN IIOTPEITHOCTH
u3MepeHuss 00bEeMHOT0 PacXoda B pPeabHBIX YCIIOBUSX 9KCIJTyaTalluu,
BepudUIIMPyeMbIe TPU KaTUOPOBKE HAa CEPTUGUIIMPOBAHHOM IIPOJIMBHOM CTEHIE
3aBOMa-U3rOTOBUTENIS, JOJIKHEI HAaXOOUTHCS CTPOro B ouana3oHe oT +0,1% mo
+0,3%.

Inst obeciiedeHUst aOCOIIOTHON MeXCHCTEMHOM COBMECTUMOCTH BHIYUCIUTEIILHBINA
610K mpubopa [onIKeH 00J1afiaTh PAa3BUTON apXUTEKTYPOIM CEeTEBOM MHTETrpaluu U
UMeTh TEXHUYECKYI0 BO3MOXKHOCTD ITOANEPKKU BCEX CYIIECTBYIOIINX BUIOB
COBPEMEHHBIX OTKPBITHIX ITPOMBIIIIEHHBIX MHTEPDENCOB ¥ IPOTOKOIOB 0OMEHa




OaHHBIMU (B TOM YUCIIe IyTEM yCTAHOBKM COIIyTCTBYIOIINX MOOYJIEN pPacCIIupeHns
Uy MHTeP(EeNCHBIX IIJIaT CBA3KW B PaMKax 00Iell CTOMMOCTH ITOCTaB/IIEMOTO
KOMIIJIEKCa 000pyHoBaHus): B CPefie IOCIeIoBaTeNbHOM IIPOBOHOM CBSI3W Ha 0Oase
nmopToB RS-485 1 RS-232 o6s3aTesipHa nmoamepzkkKa mpoTokonoB Modbus RTU,
Modbus ASCII, PROFIBUS DP, BACnet MS/TP, DNP3 u crieruain3upoBaHHOTO
IPOTOKOJIa yueTa sHepropecypcoB M-Bus (Meter-Bus); B cpefie mepefadu OaHHBIX
Industrial Ethernet yepe3 uHTerpupoOBaHHBIN BEICOKOCKOPOCTHOM CETEBOM IIOPT
RJ45 o6s13aTenpHa moaaepkKa annapaTtHoro cteka TCP/IP ¢ mepemaded qaHHBIX IO
uHOycTpuanbHbEIM cTaHgapTaM Modbus TCP, PROFINET, EtherNet/IP, a Takxke
OTKPHITOMY KpOCCHIIaTPOPMEHHOMY CTaHOApPTy MeKCHUCTEMHOI'0O B3aMOIENCTBUA
mamuH 1 yctporctB OPC UA (Unified Architecture) u HanmuureM BCTPOEHHOT O
Web-cepBepa 11 ymaneHHOr0 KOHOUTYPUPOBaHUS Yepe3 UHTepHeT-0pay3ep; B
KOHTYPE JIOKAJIbHOTO MHKUHUPHUHTA 00s13aTesIbHa MOAePKKa BEIAETIEHHOTO
uHTepdeiica USB unu onTH4YeCKOTo MOpTa Ha JTUIIEBOM ITaHe ! OJII CheMa apXUBOB
u 710T0B 6€3 IeMOHTaXa yCTPOHCTRa.

Cucrema JoIKHA KOMIUIEKTOBAThCS IPOTPaMMUPyEeMBIMU aHaJIOTOBEIMY BEIXOOaMHU
TUIa «TokoBas netnsa» (4-20 MA / 0-20 MA) co BCTPOEHHOU alnlapaTHOU
nonmepkKou mudposoro npotokona HART Bepcuu He HUXKE 7,
YaCTOTHOUMIIYJILCHEIMU U OUCKPETHHIMHU PEJIEUHBIMU BEIXOOAMU OIS TPAHCISAIUN
CUTHAJIOB

Ha KJIacCUYeCKre CYMMAaTOpHl, a TaK¥XKe NOoANepKUBaTh UHTErPaIluio BCTPOEHHEBIX
WY BHENIHUX OeCIPOBOOHLIX MOOyJiel TeneMeTpuu ctangapToB GSM/GPRS/3G/4G
(LTE), NB-IoT 1 LoRaWAN ¢ BO3MO2KHOCTbIO IIPSIMOMN TPAHCIISIIUN TEKYIIUX
ImapaMeTpoB B yHajeHHbIe 00JIaYHbIe CUCTEMEI 10 JIETKOBECHOMY ITPOoTOKOoITy MQTT.
B mensax 3amuTH 3JIEKTPOHHBIX KOMIIOHEHTOB B YCIIOBUSAX IPOMEIIIIIEHHOTO IleXa B
0OIIyI0 CTOMMOCTD IIOCTaBKM BXOAUT HACTEHHBIN MeTaUIMUYeCKui mKad
KOHTPOJIbHO-M3MEPUTEJIbHEIX TPUOOPOB M aBTOMATUKU CO CTEIIEHBIO 3aIIUTH HE
Huxke IP65 co BCTPOEHHEIM IIPO3pavyHEIM CMOTPOBEIM OKHOM [JI11 yCTAHOBKU
BBIYHCJIUTEJIBHOTO (BTOPUYHOTO) 6J10Ka, 06€CIIeYnBaionil BO3MOKHOCTD
OIlepPaTUBHOT0 BU3YyaJIbHOI'O KOHTPOJIA TEKYIIUX IIapaMeTPOB MacTepaMu CMEHEI
HEeIIOCPENCTBEHHO B IIPOMU3BOICTBEHHOM II€XY, BLICOKOYACTOTHBIX KOAKCHAJIbHBIX
CUTHAJILHBIX Kabenel mymHoi He MeHee 40 METPOB M 9KPaHUPOBAHHBIX
MarucTpalbHLIX HHTEeP(deNcHBIX Kabenel cBsI3u AnuHOM He MeHee 200 MeTpOB.

B nensax nonTBepIKAEHUA HamjIexkalllell HHXKeHepHoU KBanudukaumuu, [TocTaBuuk
00s13yeTcst o6ecriednTh Pa3paboTKy U COTIacoBaHUE C 3aKa3YMKOM IIOJTHOIIEHHOT O
39CKU3HOT'0 KOHIIENT-IpoeKTa rpadbudeckoro HMI-unTepderica BepxHero ypoBHs,
CO3[AaHHOTO IO HYK/IEl aBTOMATHU3aIUM 00bEKTOB 3aKa34yrnKa, KaK HEOTHEMJIEMOT O
HaYaabHOT'O 9Talla BHIIIOJIHEHUS 0013aTeJIbCTB 10 NOT0BOPY.

KOHIIeNnT-mpoeKT [oI2KeH B 00513aTEJIbHOM IOPSAAKEe ComepkKaTh rpaduyecKue
9CKM3bl MHEMOCXEM TEXHOJIOTMUYECKOTO BUIa C 3JIeMeHTaMU OTUHAaMHUYeCKOu
WHIOUKAIUYM II0TOKA, ITOJIHYI0 CTPYKTYPY 0a3kbl JaHHBIX C ONMMCaHUEeM apXUTEeKTYPHI
XpaHEHUS TEeroB U CXeM ITUKJINYEeCKOT0 apXUBUPOBAHUS UCTOPUYECKUX JIOTOB,
9CKH3HEIE (OPMEBI BEIOMOCTEN OTYETHOTO BUua (4acoBhie, CyTOUHbBIE, CYTOUYHEBIE
OanaHcoBBIe O0TYeTHl B popmaTax PDF/Excel), a Takke MaKeThbl COOBLITUIMHOTO
XKypHajla ajlapMoB 1 ajanTuBHOro Web-kKiueHTa Oy yoaleHHOTO IIPOCMOTpa
mapaMeTpoB.

IIpemocTaBiieHNe U IIOCIIENYIOIIEE VTBEPXKAEHNE 3aKa3YUKOM JaHHOTO
WHOWBUAYAILHOTO KOHUIENIT-IIPOEKTA SBJIIETCSA 00513aTEJIbHEIM YCIIOBUEM AJIsI
npu3HaHus 00513aTenbCTB [locTaBIIMKa NCIIOTHEHHBIMU HajleXKaluM o0pa3oM.
ITocTaBIIMK CaMOCTOSITEILHO U B IIOJTHOM 00heMe 3a CYeT COOCTBEHHHBIX CPEJICTB
BBIIIOJIHSIET KOMIIJIEKC MHKUHUPUHT OBBIX, MOHTAa’KHO-CTPOUTEIHHEIX,
IIyCKOHAJIaOYHLIX Pab0T U IPOrpaMMUPOBAHMS «II0[ KJII0Y» B YKa3aHHBIE CPOKH.
Becws Ipom3BOICTBEHHBIN IIUKII Pa3eliieTCs Ha CIenyIolIne OCHOBHEIE
TEXHOJIOTUYECKUEe ITAllH:

DTaln MHKEHEPHO-CTPOUTEJILHOTO MOHTaXKa IIEPBUYHHIX 9JIEMEHTOB: BKJII0UaEeT
IIPOBEIeHNE MTPEIU3NOHHOM reOMeTPUYEeCKON Pa3MeTKH Tejia TPyOoIIpoBoaa Ha
BBICOTE C 00513aTEeNIbHEIM UCIIONIb30BaHKUEM CIIeIINalu3uPOBaHHBIX MAarHUTHBIX
KOHOYKTOPOB [JIs1 00ecredeHusi COOCHOCTH U3MEPUTENbHBIX KaHAIOB.
[Tpom3BogaTCS TEXHOIOTUYECKHEe PAOOTH [0 BPE3Ke M BBAPKE XOPIOBBIX
HaIPaBISOIINX ITaTPYOKOB B COOTBETCTBUU co cTaHmapTtamu ['OCT, cBepneHue
CKBO3HBIX U3MEPUTEIbHEIX CTBOPOB U MeXaHW4YecKas GuKcaluus BPe3HBIX
YIIBTPa3BYKOBBIX JATYUKOB. [IepBUYHEBIN MOHTaXK OCYIIECTBISIETCSA B CTPOTO
coTjlacoBaHHOe C 3aKa34YMKOM BpeMs KPaTKOCPOYHOTI0 OTKJIIOUEHUS ITofadu
U3MepseMOM CPenEl, IIOCTie Yero BEIIOIHAITCSI THAPaBIndYeCKue UCIEITaHUS Y3JI0B
BPE3KU IIO7 AaBleHNEeM MarucTpany Ha TepMeTUYHOCTh U IIOJIHOE BOCCTaHOBIIEHUE
HapyKHOT'0 TEMJIOU3OJISIIMOHHOT0 /105t TpybompoBoma. ObecreuerHre 6e30MacHOTO
OOCTyIla K TPyOOIIPOBOAY Ha BHICOTE (aBTOBHIIIIKA, BBHIIIKA-TYPA UJIU CTPOUTEILHEIE
Jieca) [jis MPOBEIEeHUsT MOHTAXKHEIX PaboT o6ecrmeynBaeTCsI CUJIaMHU U 3a CYeT
3aka3dmuKa.

JTam co3maHus KabenbHOU MHPPAaCTPYKTYPHI U ITKAaGHOT0 000PyaOBaHMSI:
BKJIIOUaeT YCTAHOBKY 3alllUTHOT'0O HACTEHHOTO MeTasimyeckoro mkada KUTIuA
CTPOTO Ha yPOBHE I'JIa3 MacTePOB CMEHHI B IIPOU3BOACTBEHHOM IiexXy (Ha BEICOTE
~1,5-1,7 M OT YKUCTOrO 10Jj1a) Ajsi obecrnedyeHuss HEIIPEPHIBHOT'O MECTHOT'O
HaOTIOOeHUs 3a TTOKa3aHUSIMHU AUCIIIES BTOPUYHOTO 610oKa. [Ipou3BoguTCs
KOMMYyTallisl U paclnpenesieHne CUTHAJIbHEIX BEICOKOYAaCTOTHRIX KOaKCHUAIBHBIX




JIMHUY CBSA3U B 3aIUTHHEIX TOQPHUPOBAHHEIX PyKaBaxX U JIOTKaX OT HATYUKOB JI0
BBIYMCIIUTENIS, @ TaKXKe ¢pusmdeckas MpoKjIagka, MapKUpPOBKa U IIOAKJIIOYEHUE
MaruCcTpaabHOM 3KpPaHUPOBaHHOU MHGPOPMAIMOHHOM TPACCH CBSI3U OJIUHOU He
MeHee 200 MeTpPOB M3 IIPOMU3BOCTBEHHOIO IleXa HETIOCPEACTBEHHO B 0(prCHOE
moMelleHue (OUCIIeTYEPCKUM MTYHKT) 3aKa34yrKa [y qy0IupoBaHus CUTHAIIA.
JTal IIyCKOHAJIaJOYHEIX PaboT, MPOrpaMMHUPOBAHUSA ¥ CKBO3HOM NPOTPaMMHOM
UHTerpanuy nHTepdeiicoB: BKII0UYaeT KOMIIJIEKCHYIO allllapaTHYIO HajlafKy
U3MEPUTENbHOI0 TPaKTa pacxonoMepa, IOCTUPOBKY YIbTPa3BYKOBHIX JIy4el, BBOL
BHYTPEHHUX ITapaMeTPOB I'€OMETPUU B BEIYUCIUTEIbHBIN (BTOPUYHEIN) OI0K B LIEXY
¥ KanuOpPoOBKY KaHaMoB. ITocTaBIIMK 003aH CBOMMU CHUJIAMU OCYIIIE€CTBUTH ITOJTHBIN
IMKJI KOHPUTypanmy KaHaJloB CBA3M, JIOKAJIBHYI0 HAaCTPOUKY 0TOOpaKeHus
TEXHOJIOTMUEeCKUX ITapaMeTPOB Ha 3KpaHe BTOPUYHOTO 610Ka AJIs MacTePOB CMEHHI,
a TaKXe BBIIIOJIHUTH KOMIIJIEKC PabOT IO BEIBOAY M CKBO3HOW MHTErPAllMU CUTHAJa
Ha CYIIeCTBYIOLINY ImepcoHanbHeIl KoMboTep (ITK) mucmetdepa B oduce
3aka34mKa I10 IIPOJI0KEHHON MarucTpaabHOM Tpacce. B 06beM 06si3aTeIbCTB
BXOOUT WHCTAJUIAIUA U KOHPUTYypUpOBaHUEe He0OXOQUMOT0 TPOrPaMMHOT0
o6ecneuenus (IT0) unu Web-cepBepa Ha I1K gucneryepa, HacTpoMKa CTaOUIBHOTO
CeTeBOT'0 COeUHEHN U IIPOBepKa 1eJIOCTHOCTHU Ilepefayu maHHBIX. Ha MoHUTOpE
0hUCHOr0 KOMIIBIOTEPA OUCIETYEPA U TapaslIeJIbHO Ha JIOKAJIbHOM OJI0Ke B IeXy
IOJI2KHO OBITH BEHIIIOJIHEHO IIOJTHOE pa3BepThIBaHME, BEPCTKA, OTNIafika U 3allyCK B
ITPOMBINIIJIEHHYIO 3KCIUTyaTaluio paspaboranuoro rpadpuuyeckoro HMI-untepdetica
BEPXHETO YPOBHS, BKJIIOYAIOUIETO BCE IATh BUAOB 0TOOpaKeHUS
(TexXHOIOTrMYeCKOTro BUa MHEMOCXEM C 3JIEMEHTaMU OUHAMUYECKON UHOUKaIIUU
TIOTOKA, QaHAJIMTUYECKUX TPEHOOB U rpaduKOB, COOBITUIMHOTO XKypHAaJjia aBapui,
reHepaTopa BeIOMOCTeM U yIaJleHHOTo BeO-KIIMeHTa), YCIIEeIHO COTJIaCOBaHHEIX C
3aKa34YMKOM Ha HadaJbHOM 9Talle BHIIIOJIHEHUS NOT0oBOpa.

DTall coayy B IIPOMBIIIIEHHYIO 3KCIUTyaTalluio: BKI0YaeT GUKCAIIUIO CTaOUILHOM
paboToCcrIocOOHOCTH y3/1a yueTa BO BCeX MITATHBIX TEXHOJIOTUYECKUX PeXKUMax,
IIpoOBefeHMe NHCTPYKTaXKa [Jig 9KCIUIyaTUPYIOIIero mepcoHasa 3aka34yuka I1o
paboTe co BceMu BuOaMM HOBOI'o uHTepdeiica, a TakKe Iepegady IIOJIHOTO IaKeTa
UCTIOJIHUTEJILHOM, TEXHUYECKON U Pa3pelInTe/IbHON TOKyMEeHTalluy Ha
TOCygapCTBEHHOM M PYCCKOM $I3BIKax. ['apaHTHs Ha IOCTaBJIsSeMBIN KOMIIJIEKC
000pymoOBaHUs, IPOrPaMMHOe oOecIiedeHre U BeCh 00beM BHITIOJTHEHHBIX
MIyCKOHAJIaIOYHBIX 1 MOHTAXXHHBIX PabOT JOJI2KHA COCTaBIAThH HE MeHee 36 MecCsIeB
OT JaThl IOANIMCAHUS aKTa KOMUCCUOHHOMN TPUEMKHU.

[Ipennaraemulil K IOCTaBKe TUI yIbTPa3BYKOBOI'O pacXomoMepa-cueTunKa NOoJIKeH
OBITH B 00s13aTEILHOM HOPSIIKe opUITMaIbHO BHeCEH B PeecTp ['ocynapCcTBEHHOM
cucTeMHl o0ecliedeHns eqUHCTBA n3MepeHuit Pecny6nvuku Kazaxcran u uMeThb
mericTBytomui CepTudurar 06 yTBepKAEHUH TUIIA CPEINCTB U3MEPEHMNH, KOMUs
KOTOPOTO IIPEeoCTaBIsgeTCs IPU TOCTaBKe ToBapa. [IpK oCyleCcTBIeHUN ITI0OCTaBKU
o6opymoBaHus Ha 00beKT [TocTaBIIMK 00513aH B COCTaBe TOBAPOCOIPOBOAUTENBLHOM
IOKYMEHTAIIUM NPEeIOCTaBUTh OPUTMHAJ TEXHUYECKOTO ITacliopTa ¥ PyKOBOACTBA I10
9KCIUIyaTaly Ha TOCYyJapCTBEHHOM U PYCCKOM SI3bIKaX, KaJIMOPOBOYHLIE TACIOPTA
3aBOMa-M3TOTOBUTENISA C MHANUBUAYAILHBEIMU KO3GGUIIMeHTaMU IIPOJIUBKY ITpubdopa
Ha cepTU(PUIINPOBAHHOM 3TAJIOHHOM CTEHZe, a TaKXKe OpUTHUHal cepTudurara/
TmacmopTa MePBUYHOM IOCyIapCTBeHHOM nmoBepku Pecny6nuku Kazaxcran (unu
OTMETKY B IIaCIIOPTEe, 3aBEPEHHYIO IIOBEPUTENIEM), BEIIAHHEIN YIIOJTHOMOYEHHBIM
akKpeguToBaHHBEIM opraHoMm PK, c 06s3aTenbHEIM TPUIOKEHUEM OPUIMaTbHON
KOIIMM 3aperuCTPUpPOBaHHOU MeTOOuKU MOBEPKU Ha JaHHBIM TUII pacxomoMepa.
Bce comyTcTByIOlIEe 31eKTPOHHOE 000pyoOBaHue 00513aH0 UMETh NeHCTBYIOIINE
cepTudUKaTH COOTBETCTBUS TPeOOBaHUAM TeXHUYECKUX PETIaMEHTOB
TamozkenHoro coio3a TP TC 004/2011 «O 6e301macHOCTU HU3KOBOJIBTHOI'O
ob6opymoBauus» u TP TC 020/2011 «3nmeKTpoMarHUTHAsI COBMECTUMOCTD
TEeXHUYECKUX CPEeNCTB», BHECEHHBIX B EMUHEIN peecTp Ha noprajie EBpa3uiickou
9KOHOMHYECKOIH KoMuCCHUHU. [TocTaBIUK 00513aH B 0013aTEILHOM MOPSIOKE
IPefoCTaBUTh OPUTWHAJIB UIX HOTApPUaJIbHO 3aBePEHHBIE KOIUY JaHHBIX
cepTrhUKaTOB COOTBETCTBUS U/UIU OeKjapaluii 0 COOTBETCTBUM COBMECTHO C
TOBAPOCONIPOBOAUTENBLHON JOKYMeHTalell U akTaMu IpueMa-epefaydyu Ipu
ImocTaBKe ToBapa Ha 00beKT. [locTaBKa COIIyTCTBYIOIIETO 3JIEKTPOHHOI'O
o6opynoBaHus 0€3 IpefoCTaBlIeHus YKa3aHHBIX TOKYMEHTOB (cepTuhuKaToB/
OeKJlapaluii) TPU3HAETCS HEIOTHOM, a 00513aTeIbCTBA 110 AOTOBOPY —
HEUCIIOJIHEHHEIMU CO CTOPOHEI [TocTaBmuKa. MeXrocynapCcTBeHHbBIE CTaHOAPTHI:
Bce nocTaBnsseMble MaTepHUaibl,

COITyTCTBYIOIIee 0OOPYIOBAHUE U BBHIIIOJIHIEMBIE TEXHOJIOTUUYECKHE OIePaIlnyu
IOJI2KHBI COOTBETCTBOBAThH CIIEAVIOIIUM MeXTIoCynapCTBEHHEIM CTaHOapTaM:
Texaudeckuit pernaMeHT «O 6€30aCHOCTY HU3KOBOJIBTHOTO ob6opymoBauus» (TP
TC 004/2011); TexHunyeCcKul periaMeHT «DJIeKTPOMarHuTHasi COBMECTUMOCTD
TexHudeckux cpencts» (TP TC 020/2011); TocymapcTBerHbIM cTaHmapT 30804.6.2-
2013 — «YCTOMYHMBOCTD K 3JIEKTPOMArHUTHLIM IIOMEXaM TeXHUYECKUX CPENCTB,
TIIpUMEHSIEMBIX B IIPOMEIIIJIEHHEIX 30Hax»; ['ocymapcTBeHHEbIM cTaHAapT 30804.6.4-
2013 — «HopMbl HHOYyCTPHUAIBbHBIX PAOUOIIOMeX OT TEXHUUYECKUX CPELCTB,
IPUMEHSIEMBIX B ITPOMBIIINIEHHBIX 30Hax»; ['ocymapcTBeHHbIM cTaHOapT 14254-2015
— «CreneHu 3amuThl, obecrneunBaeMble obostouykamu (Kox IP)» B yacTu
obecrieyeHusT 3alIUTH IKadga KOHTPOJIbHO-U3MEPUTEIBHEIX TPUOOPOB HE HUKE
IP65, matTuyukoB — He HUXKe IP68; 'ocymapcTBeHHBIN cTaHnmapT MOK 60068-2-6-




2016 — «HcnbplTaHus Ha BO3[OEMCTBYE BHEITHUX (AaKTOPOB. McnbiTaHus Ha
BUOPOCTOUKOCTD (CHHyCOMaIbHas BUOpanus)»; I'ocymapcTBeHHLIN CTaHAapT
16037-80 — «CoemuHEeHHUST CBApHHEIE CTAILHBLIX TPYOOIpoBOomoB. OCHOBHEBIE THIIHI,
KOHCTDPYKTHUBHEIE 3JIEMEHTHL U pa3Mephl» IIPU IPEIU3N0HHONU BBapKe XOPIOOBBIX
naTpyOKOB B U3MEPUTEJIbHYIO MarucTpaib; l'ocynapcTBerHbl cTangapt MCO/M3K
17025-2019 — MeXrocynapCTBEHHBIM CTaHOAPT KaTuOPOBKY U IIOBEPKU
U3MEPUTEIFHOI0 000PYA0BAHUS Ha IPOMEIIIJIEHHEIX IIPOJIMBHEIX CTEHIAX.
ITopsmok u ycnoBus npueMKH: [IpremMKa BEIIOTHEHHBIX ITYCKOHAIaJOYHEIX,
MOHTAXKHBIX PaboT, MPOrpaMMHBIX UHTEP(ENCOB U COMYTCTBYIOIIET0 000PYIOBaHUS
OCYIIeCTBIIsIeTCI KOMUCCUOHHO Ha 00beKTe 3aKa3uuKa ¢ 0013aTeIbHOM IPOBEPKOT
ctabunpHOCTH BhIBOZa curHana Ha [1K gucmetyepa B oduce u KadecTBa
oToOpaXkeHus OaHHBIX Ha MeCTHOM 6110Ke B nexy. [TocTaBmuk o6s13aH
IPeoCTaBUTh OPUTHHAJI TAaCIOPTOB 000PYAOBAaHMUS C MHOAUBUAYATbHEIMU
CEepUUHBLIMHA HOMEpPaMM U IITaMIIOM IEPBUYHOU IOCYHapCTBEHHOU IOBEPKU
Pecny6nuku KasaxcraH ost Bepudukanuu gaHHEX B peectpe ['ocygapcTBeHHOU
cucteMbl o0ecnieuenns equacTBa uamepennit I'CU PK. TTocTaBnsieMble MaTepHabl,
KabenbHasA NPOAYKIKS, 000pynoBaHUe U Pe3yIbTaThl IPOIrPaMMHOMN UHTEeTrpaluu
BCeX BUOB UHTeP(ENCOB IPOBEPSIIOTCSA Ha CTPOT0e U IIOJIHOE COOTBETCTBUE BCEM
(QyHKIIMOHAIBHEIM, METPOJIOTUYECKUM, NHTEPODENCHEIM, Pa3PEIINTEIbHBIM 1
BPEMEHHBIM XapaKTepUCTUKaM, U3JI02KEeHHEIM B HACTOSIIEd TEXHUYECKOU
crenmudpuKaum.

ITpu o6HapyKEeHUW HECOOTBETCTBHUS JIIOO0TO U3 ITapaMeTpPoB, HedeKToB
rpaduueckoro nHTepdelica, OTCYyTCTBUU TpaHCIanuu curHana Ha [1K gucnertdepa B
odrce UM HEBO3MOXKHOCTY CUHUTHIBAHUS HAaHHLIX MacTepaMH B I1eXy UIIU
OTCYTCTBUU JIETUTUMHOTO IOATBEPKAeHUS IToBepku B 6a3ax PK, paboTw u
COIIyTCTBYIOIIUY TOBap K NpHEeMKe He NOIIyCKaloTCs, a JOr0BOP IOAJIEKUT
pPacTOpXKEHUI0 B COOTBETCTBUY C 3aKOHOAATEeIbCTBOM Pecny6nukm KazaxcTaH o
rOCygapCTBEHHEBIX 3aKyIKax.




