TEXHMYECKME CPEOCTBA ABTOMATM3ALIMA

HoBOE NnoKonEHME OATYUKOB - ONMTMMAITbHOE COYETAHME LIEHbI 1 KAYECTBA
A.H. KpouwkuH (3AO "leonunk Koncantunr"), K.P. 3aprapbas (OOO "B[] Cexcopc Pyc"),

C.B. Oneitnuk (3AO "Teonunk Koncantuur")

Komnatms "leommHx KoHcanmnr" xopowwo ussectHa kak opuumansHbik BUCTPMEBIOTOP BEQYLUMX MUPOBLIX MPOM3BOAMTENEIT AaTum-
KOB [y18 MPOMBILLIIEHHOK QBTOMATM3ALMM, O TAKKE KAK CHCTemHbIN uHTerparop. HossiM HanpasneHmem GusHeca KOMMQHMM SBSHOT-
€ COBMECTHBIE C 3QNO[HbIMM MPOMIBO[MTENSIMM MPOEKTbI JIOKQANM3ALMM MPOM3BOACTBA faTumkos B Poccmm. Sto nossonser cyiecrsex-
HO CHU3MTb LieHY MPORYKLMM M CPOKM MOCTABKM MPU COXPAHEHMM KQHECTBA OPMIMHANbHBIX M3aemmi. [lepsbim Takmum npoekTom Gbi-
710 MPOM3BOACTBO AATYMKOB [aBreHHs m3secTHoro 6paHaa BD SENSORS, creayroLymm — npon3sofcTso HOBOroO MOKOMEHUS MHOyKLM-
OHHbIX PACXOAOMEPOB yeLlckos dupmbl SIMA. Kpome Toro, koMnaHms npeaiaraer CBoMM 3aKa3UMKaM 30KOHUEHHbIE CHCTEMbI YrT-
paBneHus u c60pa [AHHbIX, MOCTPOSHHBIE C MCMOMb3OBAHMEM COBPEMEHHBIX TEXHUYECKMX M MPOTPAMMHBIX CPEHACTE.

Kak ObI He ObUIM CJIOXXHBI U MHOTOOOPa3Hbl CUCTEMbI
MPOMBILLIEHHO aBTOMAaTU3aLIM1, UX UH(POPMATUBHOCTb U
3(GEKTUBHOCTb 3aBUCST OT KauyecTBa M HANEeKHOCTU MH-
dopmanyu, MOCTynarolei ¢ 1aTYMKOB WIK, IPYTUMU CJIO-
BaMU, C MOJIEBOTO YPOBHS. JlaTUMKK pa3iudHbIX (puzndec-
KMX BEJIMUMH 3a4aTyl0 pacCcMaTpMBAIOTCS KaK KIIIOUeBOM

snemeHT ACYTII, onpenenstomuii
HaJIeXXHOCTh U 3 (PEKTUBHOCTD CUCTE-
MBI B LieJIoM. UMEHHO MO3TOMY A0 CUX
TOp MIMPOKOE TTPUMEHEHNE B OTEUECT-
BEHHOU TPOMBIIIUIEHHOCTH HaXOJIST
JATIYNKA VMIIOPTHOTO TIPOM3BOJICTBA.
MIX OCHOBHBIM TOCTOMHCTBOM SIBJISIET-
csl, TIPEXIE BCErO, BBICOKUI TEXHOJIO-
TMUYECKUI YPOBEHb, KAYECTBO M3TOTOB-
JIEHWSI W HaAeXHOCTb. MIMITOpTHBIE
JATINKKA BOCTPEOOBAHBI TTPEKIIE BCETO
B HedTe- 1 razofqo0bIBatolIeit, HedTe-
nepepabaTbIBaloNieil 1 HehTexXuMude-
CKOW TIPOMBIIIUIEHHOCTH, TJe HaIeX-
HOCTb 1 0€30MacHOCTb SIBJISIIOTCS OIl-
penenstomuMu  TpeboBaHusMU. py-
TOW apryMEHT — 3TO BBICOKME METPO-
JIOTUYECKNE XapaKTepUCTUKU, YTO
0COOEHHO BasKHO TIPH YUETHBIX OTlepa-
MSIX M KOMMepUeckux pacuetax. [1pu
3TOM UMITOPTHBIE TATYMKU UMEIOT JIBa
OCHOBHBIX HENOCTaTKa: 3TO OTHOCHU-
TEJILHO BBICOKASI CTOMMOCTb U 0OJb-
e cpoku ToctaBku. Ha crommoctu
OTPHULIATENIBHO CKAa3bIBAIOTCS 3aTPaThl
1O TPAHCIIOPTUPOBKE M HEOOXOMU-
MOCTb YIUIAThl TAMOXKEHHBIX COOPOB, a
Ha CpOKaX TMOCTaBKU — YAAJI€HHOCTh
TPOM3BOJICTBA W OTISITh e HEOOXOI1-
MOCTb TIPOXOXICHUS TIPOIISIYP TaMO-
JKEHHOW OUMCTKM.

OCHOBHOI1 3ke TTpo0JIeMO OTeUeCT-
BEHHBIX JAaTYNKOB OCTACTCS TOBOJIBHO
HU3KWI TEXHOJOTUYECKUN YpPOBEHBb
pa3pabOTOK U HEBBICOKOE Ka4eCTBO U3-
TOTOBJICHUsI, a OE3yCIIOBHBIM TIPEUMY-
IIECTBOM — lIeHa. B To e BpeMs co
CTOPOHBI 3aKa3UMKOB pacTeT MTOHUMA-
HUe, 9TO 1IeHa MPUOopa He MOXKET ObITh
€IMHCTBEHHBIM MEPWJIOM €TrO TOTpe-
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OuTesbcKux cBOMCTB. COCTOSIHME SKOHOMUKU 1 00111eCTBa
CETOIHSI TAKOBO, UTO MOTPEOUTETh TOTOB IIPUOOPETATh Ka-
YECTBEHHYIO TTPOAYKIIMIO TT0 IIeHEe, OOBEKTUBHO OTpakaro-
el MOTPeOUTEIbCKUE CBOMCTBA 9TOU MPOMYKIUU. DTOT
(baxT mIpeIToaracT MosIBJICHIE Ha PhIHKE W3S/ CpeTHe-
To KJjlacca, KOTOpbIe IO KauyeCTBY M (hYHKIIMOHATBHOCTU

MPUOINXKAIOTCS K TMPOAYKIMU BEIy-
IIMX 3aMaJIHbIX MPOU3BOIUTENEH, a IO
LIeHe — CYIIECTBEHHO JellieBye. Peanu-
30BaTh HA MTPAKTUKE TAKOE U3IEIINE Ce-
TOHST MOKHO TOJIbKO B paMKax COBMe-
CTHOTO TPOM3BOJACTBA, JOKAJIU30BAB
psn TI1 B Hanteii ctpaHe U pa3yMHO CO-
yeTas 3arnagHble TEXHOJIOTUM U COOCT-
BEHHbIE pa3pabOTKHU.

Harunkmn gasnenuns BD Sensors

C MOMEHTa CBOETO OCHOBaHWS
kommianust BD Sensors crienmanmnsu-
pyeTcs Ha pa3paboTKe U TPOU3BOJICT-
BE 2JIEKTPOHHBIX MPUOOPOB ST U3-
MEpeHUs NaBJeHUs U ypoBHs. B Ha-
CTOSAILUMIA MOMEHT B IPOAYKTOBOW
JINHEKe KOMITAaHUM HAaCUUTHIBAECTCS
6onee 40 Momesneit OT memIeBBIX JUIS
KKX 1 0011enpoMBIIIUIEHHBIX IaT-
YUKOB O UHTEJUIEKTyaJIbHbIX MHOTO-
(YHKIIMOHATBHBIX TPUOOPOB IS Ta-
30BOI, HE(PTIHON, XUMUYECKOU U
MUIIEBOI MPOMBILIIIEHHOCTU. Bclo
MPOAYKIIMIO KOMMOAHUU YCIOBHO
MOXHO pa3ieJuTh Ha MATh TPYII:
YyBCTBUTEJIbHBIE 3JIEMEHTHI JaBJe-
HUS; MaTYUKUA AABJICHWUS; SJIEKTPOH-
HbIE peJie TaBJIeHUs; JaTYUKU JaBJie-
HUS C UHIUKATOPOM W pelelHBIMUA
BBIXOJAMMU; IOTPYXKHBIE AATYNKU AaB-
JIeHUsT (30HIBI).

Kaxnass momenb gaTumMka WMEET
MHOXECTBO UCITOJTHEHU, YTO MO3BO-
JISIET YOOBJETBOPUTH MOTPEOHOCTHU
CaMoOro B3BICKATEJIbHOTO KJIMEHTA.
Ho naxe ecim cpeay Bcero MHOroo0-
pa3us MPOAYKIIMU, KIUEHT HEe Haxo-
JIAT TO, YTO €My HEOOXOIUMO WJIU Ha-
XOIWT, HO "HEMHOTO He TO" — y Hero
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BCeT/Ia €CTh BO3MOXKHOCTb U3JIOKUTh CBOM TPEOOBAHUS U
TOJIYYUTh "CBOE" UCTIOJIHEHWE 32 CPABHUTEILHO HEOOITb-
IITYIO IOTIIATY.

"Cepnme"” maTduka — 5TO €T0 UYBCTBUTCIBHEIN 3J1€-
MeHT. Bo MHOTOM, IMEHHO ero XapaKTepUCTUKU 3a1at0T
TPaHUIIBI MPUMEHEHUS TOTO WM WHOTO AaTYMKa U OTpe-
JIEJISIIOT €r0 METPOJIOTUYECKUE XapaKTePUCTUKU W KOp-
PO3MOHHYIO YCTOMYUBOCTh. Cpeir MpUMEHSIeMbIX TUTIOB
YYBCTBUTEIBHBIX 3JIEMEHTOB — KPEMHMEBBIE MThe30Pe3u -
CTUBHBIC, KepaMMUYECKNE TEH30PE3UCTUBHbBIC, KepaMU-
YeCKne eMKOCTHbIE, MHIYKTUBHBIE.

Ta6nmya
[manasoH Tun Ocrioras
Mogens . norpeLHocTs,|  Marepuan membpaHs!
[OBNEHUM [OBNEHUS %M
O6enpomsILLneHHbie
DMP 331 | 4 kMa..4 MMa V136,
DMP 333 | 6 MMa..60 MlMa abe. 8‘1232 Cranb Hep>KaBeIoLLas
DMP 334 | 60MMa..250MMa ’
M36.
DMP 343 | 600 Ma.100 kMo | % Kpemswin
DMK 331 | 60 «[Ma..60 MMa 0,5
/e, 0,25
DS 200 | 4 kMa..60 MMa abe. 035 Crans HepxxaseoLos
DMD 331 | 2 k[Ma..1.6 MlMa 0,51
0,35
DMD 341 | 600 Ma.100 k| 1 Kpemai
2
BicokoTtouHbie
DMP 331i | 17 k[Ma..3,5 MlMa c
DMP 3331 | 7 Ma.60 Ma | ;. Tone HepaReioLen
06c.‘ Crans HepxoseioLLas
XACT i 35 «Ma..60 MMa POBMUHBIX MAPOK,
TAHTAN
XACT ci | 6 «Ma.2 MMa V6. 01 Kepamvika
HMP 331 | 17 «Ma..60 MMa | V26 Crons Hepaserowias
abc.
Cranb HepxoseioLLas
LD 301 5«Ma.25 MlMa | Oude. POBAMYHBIX MAPOK,
TaHTAN
C BCTPOEHHbIM PA3AENMTENEM Cpef/PaanaTopom
DMP 331P Crans HepxoseioLLas
10 «Ma.4 MMa 36, 0,25 Crans HepxaseioLLast
DS 200P abe. 0,35 POSMYHBIX MOPOK,
TAHTAN
,D,OT“MKM YPOEHH BPe3Hb|e
LMP 331 | 4 «Ma.60 Mo 358 | Crom nepxaseouas
LMK 331 16 «Ma..6 MMa M36. 0,5
0,25 Kepamuka
LMK 351 4 kMo..] MMa 035
,D,OTHVIKI/I ypOBHﬂ Bpe3Hb|e BbICOKOTOYHbIE
LMP 33T [ 17 «Ma.35MTa] Mo, | 01 | Crom nepxaseiowan
D,GTL{MKM ypOBHﬂ rlOrPy)KHble
LMP 305 | 10 «Ma..2,5 MMa
LMP 307 c
LMP 308 | 4x0.25Ma | 025 1o HepaESiotan
LMP 808 o 035
LMK 358
4 Ma..1 MMa Kepammka
LMK 858
HGTl'll/IKM ypOEHﬂ nOrPy)KHble BbICOKOTOUYHbIE
LMP 308i | 17 «Ma..1,7 MIMa M36. 0,1 Cranb HepxoseioLLas
LMK 358H| 6 «lMa..] MlMa Kepamuka
Pene nosnerms
DS 4 100 «Ma..1 MlMa W36 B
1 KpemHuit
DS 6 200«MMo..40 MMa | W36, abc
mioHs 2006

TEXHMYECKME CPEOCTBA ABTOMATM3ALIMN

Juarma3oH OXBaThIBAEMBIX NAaTYMKAMU JaBIECHUI OT
10 T1a go 250 MIla, nuana3oH TeMMepaTyp U3MepsieMoil
cpenst ot -40 no 300 C. [IpumeHsieMble B KOHCTPYKIIAU
JAaTIYMKOB W UYBCTBUTEJIBHBIX 3JIEMEHTOB MaTepUasibl
TTO3BOJISTIOT UCTIONBb30BaTh WX JIJISI U3MEPEHUST TaBICHUS
HE TOJIbKO arpecCUBHBIX CPENl TAKMX, KaK KUCJIOTHI, TIe-
JIOYM, HO U aOPa3NBHBIX.

CyI1ecTBYIOT UCTIOJTHEHUST, TIPUMEHSIEMBbIE JUTSI U3Me-
peHUsI NaBJIEeHUS] KUCIOpPOda M KHUCIOPOICOMEPKAIINX
ra3oBbIX cMmeceil. JlaTymkum uMmeroT yHU(pUUIMpPOBaHHBIC
BBIXOJTHbIE CUTHAJTBI KaK T10 TOKY, TaK 1 TT0 HATIPSIKEHUIO.
B3pbiBo3amnineHHbIE WCTIOJTHEHUS JaTYUKOB WMEIOT
BUJI 3aIIATH "MCKpOOe30ITacHas 1IeThb .

B Tabnuiie nmpuBeneHbI KpaTKUE XapaKTEPUCTUKH OC-
HOBHBIX MOJIeJieii, a Ha puc. 1-4 — ux BHEITHUH BUJI.

HekoTopble Mojien 1aT4nKoB pacCMOTPUM TIOIPOOHEE.

Hamyuxu DS 200 u DS 200P — 5T0 1aTYMKu-peJie 1aB-
JIEHWSI C BCTPOEHHBIM CBETOAMOIHBIM AucIuieeM. [Tomu-
MO aHaJIOTOBOTO BBIXOJHOTO CHTHAaja, JaTYUK MOXKET
WMETh JI0 IBYX PEJIEHHBIX BBIXOAOB (OTKPBITHIN KOJUIEK-
Top). [lpu momMoIIM ABYX KHOTIOK, HAXOMSIIUXCS TIOJ
JIMCTIJIEEM, MOXXHO HAaCTpauBaTh PEXXUMBI paOOTHI pesieii-
HBIX BBIXOMOB, YCTaHABJIMBATh TOPOTM M 3alepPKKU
BKJTIOUCHUS W BBIKITIOUeHUs. [Ipubop XpaHUT B mamsTu
MaKCUMaJIbHbIe 1 MUHUMAJTbHbIE U3MEPEHHbIE 3HAUCHUST
JABJICHYsI, YTO TIO3BOJISIET UCTIONB30BATh €TO B KAUECTBE
IMMKOBOTO JIETEKTOPA.

OTneTbHOM TPYIITON CTOSIT BBICOKOTOYHBIEC TaTINKH,
BaXXHOW OCOOEHHOCTBIO KOTOPBIX SIBJISIETCS BO3MOX-
HOCTb TIePEHACTPOUKM "HyJ" M [uara3zoHa B HIMPOKUX
npeaenax. "Hosb" MOXeT ObITh YCTAHOBJICH B AMATIa30HE
0...90%/W1, a nnama3oH niepeHactpoeH 1:10 y Bcex Mofe-
Jieit, 3a uckmouenueM LMK 358H (1:3) u LD 301 (1:40).
Yno6cTBO 5TOI BOZMOXHOCTU o4eBUAHO. Hanmpumep, Ha
MIPOU3BOJICTBE MCIOB3YIOTCST OOIIEITPOMBIIILIEHHBIE
natuyukn DMP 331 pa3Hblx HOMUHAJIOB naBieHuid. [1pu
BBIXOJIe KAaKOTO-JIM0O0 aTYNKa U3 CTPOST UJIN TIPU TTOBEP-
K€ BMECTO HETO TocJie TIPeIBApUTEIbHON HACTPONKH yC-
ta”HaBinuBaeTcss DMP 331i Ha To BpeMs, KOTopoe 3aiiMeT
noBepKa WK 3aka3 HoBoro gatuuka DMP 331. Br1o nos-
BOJISIET CYIIIECTBEHHO COKPATUTh 3aTPAThl HA 00CTYX1Ba-
HUE W YCTPaHUTh TIPOCTO oOopymoBaHuUs. 1OTONHU-
TeJIbHAST TIOTPEITHOCTD, BhI3BAHHASI NU3MEHEHUEM TeMIIe-
paTypbl M3MepsieMOil Cpellbl Uil TaHHBIX MOJeNeil He
npesbimaer 0,02%4M1/10°C.

Hamuuxu cepuu XACT u LD 301 — 310 MHOTOYHK-
LIMOHAJIbHBIE WHTEJIeKTyalbHble Tpubdopel ¢ HART-
TPOTOKOJIOM U XXUJIKOKPUCTAITNIECKUM nuctiieeM. [1o-
MWMO W3MEPEHMUSI JaBJICHUST OCYIIECTBIISIOT U3MEpPEHNE
TeMITepaTypbl u3MepsiemMoii cpeabl. Kpome BhilieykazaH-
HOIl BOBMOKHOCTH TePEHACTPONKM "HYJIsT" U AMaria3oHa
00J1a/1al0T BO3MOXKHOCTBIO YCTAHOBKM DPA3JIMUHBIX €IU-
HUIl U3MepeHus. XpaHIAT B MaMSITH MUHUMAJIbHOE U
MaKCUMaJIbHOE 3HAaYeHWE U3MEPEHHOTO JaBICHUS U TEM-
mepaTypbl. YIpaBlIeHUe TaTINKOM MOXKET OCYIIIECTBIISIT-
c4 kak npu oMo HART-monema nnn HART-kommy-
HUKATOpa, TaK 1 JOKAJTbHO TPU MOMOIIN KHOITOK, HAaX0-
nsmxes psiaom ¢ aucruieeM 1t XACT v npu moMoliinu
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TEXHMYECKME CPEOCTBA ABTOMATM3ALIMA

CIIeIIMAJIEHOTO "MarHuTHOTo" KapaHpamia mig LD 301.
Mognenu XACT i u LD 301 umeroT ucnogHeHusi, ocHa-
IIEHHBIC BCTPOCHHBIM pa3iesuTesieM cped. Matepuai
pa3neauTeIbHOM MeMOpaHbl — CTajlb Pa3IMIHBIX MapoOK
OO TaHTAJl — METaJlI, 00JaIaroIINii BEICOKOI KOppO-
3MOHHOI CTOMKOCTHIO. KpoMme CHIMKOHOBOTO Maciia B
CTAaHIAPTHOM WCIIOJTHEHUM, pPa3IeaUTeIb MOXET OBITh
3aITOJTHEH TTUIIEeBBIM MacJIOM, YTO ITO3BOJISIET HCITOIb30-
BaTh JATYNKH B ITUIIEBOI 1 (hapMaIleBTUUECKON ITPOMBI-
IIJICHHOCTH, JTM0O TaJIOKapOOHOM, IUISI M3MEPCHUS daB-
JICHUSI KUCJIOPOaa, KICIOPOICOACPKAIIMX Fa30BBIX CME-
celf M MHBIX CUJIbHBIX OKHUCIIHMTEINIC, HalIpuMep, 030Ha,
xJjiopa... Matepuan mem6pansl naturka XACT ci — kepa-
MMKa, 00JIamaroIias He TOJIBKO NCKITIOUNTETLHOM KOPPO-
3MOHHOU CTOMKOCTBIO, HO U BBICOKOW YCTOMYMBOCTBIO K
abpa3sMBHOMY BO3ICHCTBHUIO, UYTO BIIPOUEM CIIPABEIINBO
IIJIST BCeX MOJeIeit, UMEIOIINX KepaMUIeCcKylo MeMOpaHYy.

Hatyuk HMP 331 ¢ HART-nipoTokosioM B MOJIEBOM
KOPITYCE MOXKET OBITh OCHAIICH CBETOINMOIHBIM JTUCILIC-
eM U TIpedHa3HauCeH IS MCIOJb30BaHUs B HEDTIHOMN 1
ra30BOM TIPOMBIIUICHHOCTH. JlaHHas MOICITh ITOMHMO
BHUIa B3PBIBO3AIINUTHl "'MCKpOOE30mMacHasl Iemlb’ TaKkKe
MOXET OBITh BBIIIOJTHEHA C BHIOM B3pPBIBO3AIINTHI
"B3pBIBOHETIPOHUIIaeMasT 000I09Ka".

Ha cerogasirHmii 1eHb IIPOM3BOACTBO TaTYNKOB IaBJIc-
Hust BD Sensors B Poccuu 1okanmM3oBaHoO B 10YepHE KOM-
maanu "BJI Cencopc Pyc". JlaTuMKy MMEIOT POCCUICKIE
cepTU(dUKATHI, TTOJTHOCTHI0 METPOJIOTMICCKHA 00CCIICUCHEI
KaK Ha 3Tarre TIpOMU3BOACTBA, TAK M B OKCIUTyaTalliH.

HoBoe nokonenue nHpykuuoHHbix pacxopomepos SIMA

Kak n3BecTHO, He CYIIEeCTBYEeT EAMHOTO TEXHNIECKO-
ro pelleHus 3a1a4 U3MEPEHUS pacxoaa. DTOT pakT o0y-
CJIaBJIMBAET CYILIECTBOBAHME OOJIBIIIOTO YMCIa pas3iny-
HBIX TUTIOB pacXOIOMEPOB, a TAKKE HEe YTUXAOIINe CII0-
PHI O TOCTOMHCTBAX M HEIOCTAaTKaX TOTO MM MHOTO Me-
Toma m3MepeHUi. OgHAKO HE BIABasICh B IIOJIEMUKY,
MOXHO KOHCTAaTHPOBAaTh, YTO ITOAABJISIONICE OOJIBIITMH-
CTBO "BOOHBIX' TIPUMEHCHUI Ha CETONHSIIHUNA HeHb
obecrieunBaeTCs SJIEKTPOMATrHUTHBIMU (MHAYKIIMOHHBI-
MM) pacxogoMepaMu. DTOT THIT paCXOIOMEPOB UMEET Iie-
JIBIA pSiT HECOMHEHHBIX JOCTOMHCTB, K YMCIY KOTOPBIX
OTHOCHTCS BBICOKAsI TOYHOCTh, HaJIeXKHOCTb, OTCYTCTBHE
IBYDKYIIIXCST 9aCTel, OTCYTCTBHE ITOTEPH TaBJICHUS, HE-
BBICOKME TPeOOBaHMS K TPSIMBIM yJacTKaM, IIPOCTOTa
MOHTaXXa M HacTpoiiku. MHAOYKIIMOHHBIA pacxomoMep
TaKKe MpHUBJIeKaTeJIeH 1 MO IIeHe, TaK KaK MOTCHIINAb-
HO HaxOIWTCS B CpedHEH IIEHOBOI KaTerOpUM, YCTYITast
TOJIBKO MEXaHMIECKUM CUCTUNKAM.

[IpakTriKa TeHOEPHBIX 3aKYIOK, IIPU KOTOPBIX €IMH-
CTBEHHBIM KPUTEPHUEM SIBIISICTCS 1IeHA Mpruoopa, 3acTaB-
JIsTa ¥ 3aCTaBIISICT OTEUECTBEHHBIX IIPOM3BOAUTEIIEH BCE-
MM CIIOCOOAMM CHITKATh M3IEPKKM, YTO B KOHCYHOM
WTOTE¢ CKa3bIBacTCS Ha KadyecTBE pacxomoMepoB. B pe-
3yJIbTaTe HA POCCUICKOM PBIHKE TTOSIBUJINCH IBa HETlepe-
CEKaIINXCS U MPaKTUIeCKN He KOHKYPHUPYIOIINX MEX-
1y coboii kiacca npuoopos. [1epBblit — 3TO MHAYKLIMOH-
HBIE pacXOIOMepPHl BEAYIINX MUPOBBIX IMPON3BOIUTEIICH

takmx, Kak Krohne, Endress+Hauser, Siemens (Danfoss),
Yokogawa, ABB u np. Bropoii — 3T0 mponykiius yBaxae-
MBIX OT€YECTBEHHBIX MPOU3BOIUTENEN, KOTOpPasi B CUITY
YKa3aHHBIX BBIIlIE TPUYMH B HECKOJIBKO pa3 AelIeBe, HO,
VBBI, CYIIECTBEHHO YCTYNAaeT IO TEXHOJOTHUYECKOMY
YPOBHIO U KaY€CTBY.

B stux yciaosusx kommanus "Teonnak KoncantuaT"
MpejiaraeT pacxoJoMep TaK Ha3bIBAEMOTO CpPEIHEro
knacca. OH NnpeacTaBisieT co00il HOBOE MOKOJEHUE TIPU-
0OpOB M3BECTHOW M XOPOIIO 3apeKOMEHI0BaBIIE ceOs
yemckoi hupmel SIMA. Pacxonomepsl SIMA, B yacTHO-
CTH, UMEIOT XOPOIIlylo permytanuto u B Poccuu. MHcTan-
JISUMOHHAS 0a3a COCTaBJISIET HECKOJIBKO THICIY MPUOO-
poB. IIporouHas yacte (ceHcop) SIMA mo KauecTBy
MPaKTUYECKU HE YCTyMaeT U3NEIUSIM BEAyIIUX MUPOBBIX
npousBoauTeseil. B nonoiHeHNWe K Ka4eCTBEHHOMY CEH-
copy NpuOOp MOJIYYWI U HOBYIO COBPEMEHHYIO 2JIEKTPO-
HUKY, pa3pabOTaHHYIO CTielraaIucTaMu Komianuu "l[eo-
JHK KOHCANITHHT" COBMECTHO C YEeTICKUMU KOJUTETaMHU.
DJIEKTPOHHBIN MOIYJIb (TPAHCMUTTED) BBIMTOJIHEH HA CO-
BPEMEHHOMU 3JIEMEHTHO 0a3e ¢ MPUMEHEHUEM HOY-Xay B
CXEMHBIX Y KOHCTPYKTUBHBIX PEIICHUSIX.

TpancMuTTep MMeEET MOCTATOYHO DPa3BUTHIA HabOp
OIIINIi, TO3BOJIIONINI JIETKO arperaTUpoBaTh MpUOOp
MPaKTUYECKHU B JIIOOYIO0 U3MEPUTENBHYIO cucTemy. [1osb-
30BaTeJIIO MpeJIaraeTcs: 1Ba He3aBUCUMBbIX UMITYJIBCHBIX
BBIXOJIa; YACTOTHBIN BBIXO] (f,,,, = 1KI1I); TOKOBBII BHIXOI
4...20MA; uudponoit Bbixon RS-485 ¢ mporokonaom
ASCII (B 6vxaiiiiemM OynyIieM IJIaHUPYETCsl pealn3o-
BaTb MODBUS RTU).

Bce BbIxOmbl, BrIOYas UAGMPOBON, TralbBaHUYECKU
pa3Bsg3aHbl. UMIynbCHBIE BBIXOABI MOTYT OBITh CKOH(U-
TYPMPOBAHBI KaK BBIXO/IBI CTATyCa, HATIPUMED, JIJIST MHIM-
Kallud HampaBJIeHUs MOTOKA WM TMPEBBILICHUS Auara-
30Ha pacxona. L{udpoBoii NpoTOKOJ MO3BOJSIET MPOBO-
JIIUTh JUCTAaHIIMOHHOE MPOrpaMMUPOBAHUE MpUdopa U
cveM uHpopmanuu ¢ nomounisio [1K u cnenuanbHo pas-
paboranHoro I1O. JIonoaHUTEILHO TPAaHCMUTTEP CHAb-
KEH JBYMSI BXOAaMU Jis MOJKIIOUYEHUS TepMOIpeodpa-
30BaTeNIeil COMPOTUBIIEHUS MO YETHIPEXTTPOBOIHON CXxe-
Me. JlaHHbIe TeMIepaTypbl MOTYT OTOOpaxaTbCs Ha qUC-
Tiee mpuoopa, a TakXkKe MepeaaBaThCs B CUCTEMY MO LU~
¢dpoBomy uHTepdeiicy. TpaHCMUTTED HUMEET APYXKECT-
BEHHBII MHTepdeic Moab30BaTesisi, OH CHA0XEH NBYCT-
POYHBIM OYKBEHHO-LIM(MPOBBIM NUCILIEEM, a MPOrpaM-
MUPOBaHUE OCYIIECTBIISIETCST C TIOMOIIBIO TTSITH MEXaHU-
yeckux KHomok. [Tpubop nuMeeT BCTPOEHHBIN UCTOUHUK
MUTAHWS, TO3BOJSIOIINUI HAMPSIMYIO MTOAKIIOYATh €ro K
MPOMBIIIIJIEHHON ceTH TokKa HampstkeHuem ~220B. Bce
JTAaHHBIE HACTPOEK, a TAKXKE apXWUB U3MEPEHUI XpAHATCS
B DHeproHe3aBUcUMOil mamsaTu. [IpuBs3Ka JaHHBIX OCY-
LIECTBJIETCS € TIOMOIIBIO YacoB PB.

KoHCTpyKTUBHO pacxonoMep MOXET ObITh BBITIOJHEH
KaK B KOMIIAKTHOM, TaK YU B Pa3[eJbHOM UCIIOJHEHUH.
B nmepBoM ciiydae 35IeKTpOHMKA Pa3MEIAeTCcsl B JINTOM
aJIIOMMHUEBOM Kopryce (puc. 5), a BO BTOpOM — JIM0OO B
TaKOM Xe KOpITyce, MEIOIeM KPOHIITEIH Tl Kperuie-
HUSI Ha CTeHy, JMOO B HAacTeHHOM Kopmyce u3 ABS
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(puc. 6). JdnuHa KabeJsist 10 IEPBUYHOTO IIpeodpa3oBaTe-
Jist MmoxkeT pocturath 50 M. CyliecTBYeT Takxke OIOIXKeT-
Hasl Bepcus Iprubopa, UMeroIast B CBOEM COCTaBE CEHCOP
OTEYECTBEHHOTO MPOU3BOJICTBA. DTO CHNEIAHO OIISITh XKe
Oylaromapsi CBOMCTBAM HOBOTO 3JIEKTPOHHOTO 0JI0Ka, B
3HAYUTEJIBHOM CTEeTIEeHW TOJEPAHTHOTO K TlapameTpaM
CeHcopa.

PacxomoMep nmeeT BBICOKHME METPOJOTMYECKUE Xa-
PAKTEPUCTUKU. DTO OOYCIOBIEHO KaK KAaUeCTBOM CEHCO-
pa, TaK U XapaKTepUCTUKaAMU YCUJINTE-
Jig BXogHOro curHaia. Ha ceromHsii-
HUI IeHb pa3pabOTYMKKU TOTOBBI CITe-
MUITMPOBATH TOTPEITHOCTH Ha YPOB-
He 0,5% B nuama3oHe CKOpPOCTEW
10...0,5 M/c n Ha ypoBHe 1% B nuana-
3oHe 10 0,1 m/c. [Tpuyem a1 Xapakre-
PUCTUKHU TIOJyYeHBI C MCIIOJIb30BAHU-
€M OAHOW mapbel KO3()PUIKUEHTOB.
B Hacrosiiiee Bpemsi m3ydaercsl BO3-
MOHOCTh HOPMUPOBAHUS TIOTPEIITHO-
ctu B muartaszone mo 0,05 M/c 1 HIXKe.
Takxe pazpaboTaHa METOAMKA U COOT-
BETCTBYIOIIIME YCTPOWCTBA JIsI pas-
JIeJbHOM KaTMOPOBKY MPOTOYHOM Yac-
TA U DJEKTPOHHOro OjioKa. DTO JaeT
BO3MOXHOCTb paccMaTpuBaTh 00e Jac-
TH TIprOOpa KaK HEe3aBUCUMBIE YCT-
poiicTBa (3amyacTu), 3amMeHa Jboro
U3 KOTOPBIX He TpedyeT mepeKainod-
pOBKHU mpubdopa.

B craguu pa3paboTky HaxOAUTCS
HOBBI TETUIOBBIYUCIUTEIb, KOTOPBIIA
B OyAylIeM MO3BOJUT CTPOUTD TEILIIO-
CUETYMKU TIO TIPUHIUTINATHLHO WHOMN
cxeMe. JIokaJibHBIM y3710M cOopa qaH-
HBIX OYJIET CITY>KUTh CaM pacXoaoMep,
CIIEIUAIBHO MOJIEPHU3UPOBAHHBIN
JUTSI 9TUX Tiesield. B wactHocTH, TpaHe-
MUTTEp OyIeT OCHAIeH IOIOJTHU-
TeJIbHBIM aHaJIOrOBbIM BXojaoM 4...20
MA 11 Jatydka aaBiaeHus. Takum
00pa3oM, Bce HEOOXOAUMBbIE JaTYMKU
OyIyT TIOKITIOYATHCS HETIOCPEICTBEHHO K PACXOIOMEDY.
TeroBbIYMCINUTEND XKe OyIeT JIMIIEH KaKuX Obl TO HU ObI-
JIO aHAJIOTOBBIX BXOJIOB, a BCs MH(MOPMAIIUS B HETO OyneT
noctynath no mu@posoii mmuHe RS-485. B aTom ciyuae
TETUTOBBIYMCIIATENIO COBCEM HEO00s13aTeIbHO HAXOMUThHCS
B MECTe U3MEPEHUIA, TO €CTh B ITO/IBaJIE, OOIIEPHOI U T.II.
OH MOXeT OBITh BBIHECEH B OIEPATOPCKYIO, IIUTOBYIO
WY TaXe 32 TaK Ha3bIBAeMYIO TPaHUILy OaTaHCOBOM TIPU-
HaIJIEXKHOCTH OOBEKTa TIPU TTOMOIIM PaJIMOMOIEMOB,
GSM-MoneMOB, ONTOBOJIOKOHHBIX ceTeil u T.11. [pensa-
raeMblii TIOAXOJ TIO3BOJIUT YITPOCTUTH MOHTAaX U 00CITY-
XWBaHUWE y3/1a y4yeTa. B pspe ciydaeB, 0COOEHHO Tpu
OOJTBIIIOM YKCIIE TOUEK U3MEPEHMST, OYJIET BHITOTHO OTKA-
3aThCS OT TEIIOBBIUMCIUTENSL BOOOIE, TOPYUYUB pacyeT
TETUIOBOM SHEPTMU KOMITHIOTEPY, OCHAIIEHHOMY CTICII-
TBHO CEPTUDUIIMPOBAHHON TTPOTPAMMON.

Puc. 5. Pacxogomep SIMA

B KOMIMNAKTHOM MCNOJTHEHUN

Puc. 6. TpaHcmmrrep
B HOCTEHHOM KOpryce

TEXHMYECKME CPEOCTBA ABTOMATM3ALIMN

Cucrembl c6opa AOHHBIX

BpemeHa coTeH U ThICSIY pa30pOCAaHHBIX TTO Pa3HBIM
00BEKTaM aBTOHOMHBIX TATYUKOB YXOIST B TIPOILIOE,
ceifyac OOJIBIIMHCTBO 3aKa3YMKOB TIPEIITOYUTAIOT yCTa-
HaBJIMBaTh COBPEMEHHBIE CUCTEMBI cOopa MaHHBIX. Kom-
manus "leomnHak KoHcanTuHT" npeaaraet TUMIOBBIE CU-
crembl Tenemerpuu "Hesom Wupop", "Heson Mubop
Jlaiit" u "HeBom Mubop Mobaiin", mo3Bossioniue pe-
1IaTh CAEAYIOIINE 3a1a4N:

- aBTOMAaTU3WPOBAHHBIN yIET BOJIBI,
raza, Teruia, 2JIEKTPOIHEPTUU, KOH-
TPOJIb JaBJICHUI M PACXOMOB B TOPOI-
CKHX CETSIX M CEeTSIX TPOMBIIUICHHBIX
TIPEATIPUSATAN, MOHMTOPWUHT CTaHIIMHA
KaTOJHOM 3aIllUTHI, YIIpaBJIeHNEe HACO-
caM¥ ¥ 3aIBUKKAMU;

- yIpa3aHeHWe PyJyHOTO CheMa WH-
dopMali 00XOMUMKAMU C TPUOOPOB
ydeTa M CBSI3aHHBIX C 3TUM HEOCTATKOB
(HETOYHOCTH, SKCTPATTOIMPOBAHUE TaH-
HBIX, 3aTPYIHEHHBII TOCTYT K TpUdopam
yueTa, HeperyJasipHbIii cOOp JaHHbBIX);

- TOYHBII MOHUTOPUHT Harpy3okK B
TOPOJICKUX CETSIX Y UX ONITUMU3AIINS;

- ObICTpOE OOHAPYKEHUE HELITATHBIX
CUTYyaluii (aBapuu, KpUTHUECKIE 3HAUE-

HUSI TEXHOJOTWYECKUX I1apaMeTpoB,
TIPOHMKHOBEHUE TTOCTOPOHHMX JIIT).
K aboHEHTCKUM yCTpOWCTBaM CH-
CTEM TeJeMEeTPUU TOAKITIOYAIOTCS
JATYUKU NABJICHUS] WU YPOBHSI, PacXo-
JIOMEPBHI, TETUIO- U DJIEKTPOCUETINKH,
a TakKe MaTYUKUA OXPAHHOU CUTHATH-
3alMMA TIPAKTUYECKU JTIOOBIX TIPOM3-
BOIUTENEH, UMEIOLINE CTAHAAPTHBIN
TOKOBBI BBIXOJ WY BHEITHUN 1U(D-
poBoii nHTepderic. Takxke BO3MOXHO
JIVCTAaHIIMOHHOE YIIPaBJIIEHUE UCIIOJ-
HUTEJbHBIMM MEXaHU3MaMu — Haco-
caMu, 3aIBIKKaMU W T.II. BepxHuii
YPOBEHb CUCTEMBI, OPTaHN30BaHHBIN
B kauectBe OPC-cepBepa, npuioxe-
HUS "TOHKWH KJIMEHT TTO3BOJISICT co3maBaTh eanHyto b1,
a TaKKe BU3YAIM3UPOBATh MOCTYIAIOIIYI0 MH(MOPMAITUIO
Ha 9KpaHe JucrieTyepa

Db deKTUBHOCTL PabOTHI MpeANPUSITUIA HedTeraszo-
BOTO KOMILJIEKCAa BO MHOTOM 3aBUCHUT OT BHEIPEHUS CO-
BPEMEHHBIX CHCTEM aBTOMATH3AallMM TEXHOJIOTUIECKUX
OOBEKTOB.

Cucmembt c60pa 0anHbIX C KYCMO8 He@MAHbIX CKEANCUH
MpeAyCMaTpUBAIOT MOHUTOPUHT U YIIpaBJIeHUE CIIEAYIO-
IMAMU OOBEKTAaMU: KYCTOBBIE M ITOXWUMHBIE HACOCHBIC
cranumu (KHC u JIHC); rpynmoBbie 3aMepHbIE YCTAHOB-
ku (I'3Y); ycraHOBKU MpenBapuTesIbHOr0 cOpoca BOAbI
(YIICB); ycranoBku noarotoBku Hedtu (YITH); y3met
KOHTPOJISI COCTOSTHUST HE(TETTPOBOIOB.

B xoHTpone Hax PyHKIIMOHMPOBAHUEM TaKUX TEPPU-
TOPUAJTBHO-PACTIPEIeIEHHBIX O0OBbEKTOB, KaK HACOCHBIC
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CTaHIIMW OJHWM W3 OCHOBHBIX MOMEHTOB SIBJISIETCST Ha-
JIMYre TaHHBIX 00 OTKJIFOUEHWU HACOCOB. JIMCTaHIIMOH-
HBII KOHTPOJIb pa0OTHI HACOCHOTO 00OPYIOBaHUS, & TaK-
JKe cOOp TEXHOJIOTUYECKUX TTapaMeT-
pPOB CcO BCeX OOBEKTOB B ENUHBIN
JIMCTIETYSPCKUIA 1IEHTp obecTieunBa-
IOT cucTeMBl Teinemerpuu "Heson
Nudop". K aGOHEHTCKUM yCTPOKCT-
BaM CUCTEMBbI TIOJIKJTIOUAIOTCSI CIIEY-
[OIIME TUTIBI TaTYNKOB; aHAJIOTOBBIE
(maT4vKM TeMIepaTyphl, JTaBICHUS,
YPOBHSI XWUIKOCTH); IUCKPETHBIE
(BKJTIOUEHME/OTKIIIOUEHNE Hacoca,
COCTOSTHME Hacoca — paboTaeT Wi
OCTaHOBJICH, aBapUitHAsT CUTHATN3Aa-
1UsT); CUYETHO-UMITYJIbCHBIE (pacxo-
JIOMEPHI U 1Ip.)

[Tpu sxcrtyaTanuu cucmem mpy-
60npo60006 TOMUMO cOOpa TEXHOJOTUIECKUX TapamMeT-
POB BaXKHOW 3amayeil SIBISIETCSI peTUCTpalus yredek u
MpeoTBpaIleHNe pa3repMeTu3aiuy TpyooTpoBoaa.

i pettieHusT TOMOOHBIX 3a/1a4 TIPeJIaratoTcsl aBTOMa-
TU3MPOBaHHbIe cucTeMbl MoHuTopuHra "HeBom Mubop".
[Tepenava TeeMeTPUIECKUX TAHHBIX TIPOUCXOIUT TTOCPE-
cTBOM paguomoneMa HeBon-5 (puc.7), st aKcrtyaTaluu
KOTOpOTro He TpedyeTcs peructpaiiuu B opraHax I'PC.

B coctaB oCHOBHBIX (DYHKIIMIT CUCTEMBI BXOMIST: M3-
MEpeHUe CKOPOCTH MepeKauyku (pacxoqa) WU NaBICHUS
IUIST Ta30- W He(TENpoOBOIOB;, M3MEPEHME TEIUIOBOM

Puc. 7. Paguomogem Hesog-5

SHEPrUU, MACChl, TEMITEPATYPhI U TaBJIEHUSI BOJIbI B CETSIX
MpPsSIMBIX U OOpaTHBIX TPYOOIPOBOAOB; AWCTAHIIMOHHOE
YIIPaBJIECHUE 3aIBUXKKAMMU.

B ciyyae npuMeHeHUsT CUCTEM Ka-
TOAHOW 3alllUThl OT KOPPO3UM, HC-
MOJIb3Y$ JaHHBINM paloKaHall, UMEET-
Ccs BO3MOXHOCTb JIUCTAaHLIMOHHOTO
YIIpaBJIEHUSI U KOHTPOJISI CIEAYIOIINX
napamMeTpoB: 3allIUTHOTO MOTEHIIMaIa
Ha COOPYXEHHM; BBIXOJIHOIO HaIps-
JKEHMSI; BEJIMUMHBI 3alIMTHOTO TOKA;
JUCTAHIIMOHHOW YCTAaHOBKU 3alllUT-
HOro nmoTeHIMana (B aBTOMaTUYECKOM
pexume paboThl); NTUCTAHIIMOHHON
YCTaHOBKH 3alllUTHOTO TOKa (B aBTO-
MaTUYEeCKOM pexXume padoThl); IUC-
TAaHIIMOHHOM YCTAHOBKM BBIXOJHOI'O
HampsokeHUs (B PYYHOM peXUMeE);
JUCTAaHIIMOHHOIO MpEepbIBAHMSI 3aLLMTHOTO TOKAa; AMC-
TAHIIMOHHOTO OTKJIIOYEHUS U BKIIOUEHUSI.

Taxcke MMEIOTCS TUTIOBBIC PEIICHNST B KOMMYHAJTEHOM
XO34ICTBE, B CHUCTeMaxX BOJAOCHAOXEHWS, BOIOOTBEAC-
HUS, B TEILJIO- U BJIEKTPOIHEPreTUKe, 9KOJIOTUU, METEO-
POJIOTUU U IPYTUX 00JIACTSIX.

Takum oOpa3oM, HOBbIE MOKOJeHUE 3(PHEKTUBHBIX
JIaTYUKOB U CUCTEMHbIE pellleHMs] Ha UX 0a3e CIOCOOHBI
YIOBJETBOPUTL CaMbIM B3bICKATEJbHBIM TPEOOBAHUSIM
3aKa34MKOB B PA3JIMYHBIX OTPACISIX TPOMBIIIIEHHOCTH U
B KOMMYHaJILHOM cepe.

Kpowrun Anexceii Huxoaaesuu — kano. mexu. HaykK,

unen-kKopp. Memponoeuueckoii akademuus, OupeKmop no pacxodomempuil,
Oueiinuk Cepeeii Baaoumuposuu — uncenep omoena ACYTII 340 "leorunk Koncarmune",

3apeaposan Kapen Pybenoeuu — enasnuiii uncenep Q00 "Bl Cencope Pyc”

Koumakmmuuiit meaegpon (495) 795-07-23.

Koumakmmuuiit meaegpon (495) 981-09-63.
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