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Industrial Automation with PCs

DVANTECH.

ANnA CUCTEM TEJIEKOMMYHUKALIMMH,
KOMNbHTEPHON TEJIEDOHUH _
N BbIYUCUJIUTESIbHBIX CETEH

SPC-520  OtkasoycroitumBOe LACcCH ANsi MPOMBILLTIEHHOrO haiin-cepBepa

+ 19" waccw BbicoToit 5U
+ 10 otcekoB ans ycTaHoBKM 5,25"
= = | HakonuTenen
S s e o] : BCTpOGHHb[M RAID-koHTpONNep
| | ¢ uxtepdeiicom Ultra Il SCSI
: ! + Pe3epB1poBaHHbIii CTOYHIK NUTaHUS
= C «ropsyeit» 3aMeHoi
+ KOHTPO/Ib MCPaBHOCTM MCTO4HIKA MUTaHS,

BEHTU/ISTOPOB, TEMMEPATYPHOTO PeXVUMa

SPC-200 2U waccu npombilwnenHoro Internet/Intranet cepeepa

- BO3MOXHOCTb YCTaHOBKW CEPBEPHOIA
CMCTEMHOIA N1aTbl

- o 2 npoueccopos Pentium IIl, fo 2 M6aiir O3Y

- Pe3epBupoBaHHbIi MCTOYHUK NUTAHWS
motHocTbio 400 BT

- Kapkac ans AMCcKoBbIX HAKOMUTENEH BMELLAET
10 NSt 3,5" YCTPOICTB 1 MasiorabapuTHbIi

HuskonpodunbHoe | FDD/CD-ROM

Luaccn - CucTema 0GHapyXeHusi 0Tka3oB

npombiLLneHHoro MK

IPC-602

MoHTaxHbli
KOXYX
1S MOHUTOPA

IPC-601  1U waccu npombiLuieHHoro komnbtotepa anist Web-xoctuHra

20-cnotoBoe 4-cuCTEMHOE

0TKa30yCTONYMBOE LUIACCH * MuHumansHas Bbicota — Beero 1U (44,45 mm)

NPOMBILLIEHHOTO ) - 3 orceka s yctaHosku 3,5" XML,

komnbtotepa IPC-623 + CnoT i NpoLiecCopHOiA nNatbl NONHO
bl (PICMG)

- Manora6aputHbie FDD u CD-ROM

+ Wctounuk nuTanmns 320 Br, Bpemst HapaboTku
Ha otka3 — 50000 4

Knasuarypa
C YKa3aTeNbHbIM
YCTPOICTBOM

Mepexnioyartens
KOHCOMM

PCA-6276 OpHOMNaTHbIA NPOMBILLIEHHBIA KOMMbIOTED Ha 6a3e AByX
CepBepHoe Lacci F npoueccopor Celeron Socket 370
(NpOMBILLNEHHBIV
daiinoswiii cepsep > - [o 2 npoueccopo Celeron Socket 370
SPC-520) £0 533+ My
+ Yuncer Intel 82440BX, 100 MI'y FSB
- 03Y o 1 I'Gaitt SDRAM (4xDIMM)
+ [oBblLLEHHAs HArpy304Hast COCOBGHOCTb
no wwuxe ISA
+ KonTponnep Ethernet 10/100Base-T
Ha 6ase Intel 82559

RAID-maccus
SCSI-to-SCSI

15-cnotoBoe
0TKa30yCTOI41BOE
Liaccun " .
NPOMBILLTEHHOTO 3 PCA-6178 OpHonnatHblii MPOMBILLAEHHBII KOMMBIOTEP HA 0a3e
KOMMbioTepa npoueccopa Pentium Ill Socket 370

- Npoueccop Intel Pentium I1l Coopermine
1o 700+ Ml
- 03Y: mo 768 M6aitt SDRAM (3xDIMM), ECC
+ KonTponnep Ultra Il SCSI SYM53C895
+ Kontponnep SVGA ATi Rage Pro Turbo, AGP,
4 M6aitt SGRAM
+ KonTponnep Ethernet 10/100Base-T
+ [MoBblLUEHHAs Harpy304Hasi COCOBGHOCTb
no LwuHe ISA

OTHA30yCTOHYMBOCTD 3anpocute 6ecnnatHels

katanor Advantech cerogHs!
Pe3sepBuUpoBaHue

NEPEAOBBIE
PI'OSOﬁ TEXHOAOTUMU
ABTOMATU3ALIUA

Mocksa: TenedoH: (095) 234-0636
dakc: (095) 234-0640
(no6. 210 — oTAen NocTaBok;
[06. 203 — TexH. nogaepxKa)
Onsa nucem: 117313, MockBa, a/s 81
www.prosoft.ru

E-mail: root@prosoft.ru

C.-Metepbypr: (812) 325-3790, 325-3791
#'I 30 ExatepuHOypr: (3432) 75-1871, 49-3459
www.prosoft.ural.ru
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OCTAGON SYSTEMS®

AOE>SKHBI

B JIFOBbIX YCJIOBUAX

TAPANTHS
2
roga

6225

® 4 M6ant RAM, 4 COM, LPT, FDD, EIDE,
10Base-T Ethernet

e Cnot PC/104

® 24 KaHana AUCKPEeTHOro BBOAA-BbIBOAA

e Mpoueccop 3865X-25/40
e 2 M6aut 03Y
e 1 M6ant pnaw-anck
e 128 k6anT ctatnyeckoe O3Y
® 2 nopta RS$-232
e BctpoeHHas cpefia pa3paboTku
1 ncrnonHeHus nporpamm CAMBASIC™
* DOS 6.22 B M3Y
® 3awuTta NopToB OT CTATUYECKOrO

IBM PC coBMmecTMBbIE

MMKPOKOHTpPpONNEepbI paspsia
® Huskoe 3HepronoTpebneHue
Ceplﬂ“ 6000 — o MMuTaHMe HanpsXXeHeM OfIHOrO

HOoMWHana +5B
e [lnana3oH paboumx TemMnepatyp
oT -40° po +85°C

maeasibHoe codYetTaHme

HaaeXHoCTU, e CpegHee BpeMsi 6e30TKa3HOM paboTbl

rmbkon apxurtektypbi PC okosio 15 net

" PYyHKLUMA NPOMbbILUJIEHHOIro

BBOAa-BbiBOAA

MEPEAOBBIE AWNEPbl ®UPMbI MPOCODT: AJIMA-ATA: THC-WHTek (3272) 40-3928/5575 ® BOPOHEX:
TEXHOAOI‘MM Mpom3BMKomnnekt (0732) 71-1497, 72-2764/2765 www.protek.vrn.ru @ AHEMPOMETPOBCK: RTS

ABTOMATU3ALNN (056) 770-0400, 250-3955, 235-2574 www.rts.dp.ua @ EPEBAH: MILUAK (8852) 27-4070/1928/6991

® KA3AHb: Lliatn (8432) 38-1600 ® KEMEPOBO: KoHkoppa-Ipo (3842) 35-7591/7888 @ KMEB: JlornkoH

MOCKBA: Tenegon: (095) 234-0636 (044) 252-8019/8180, 261-1803 www.logicon.com.ua ® KPACHOSIPCK: TokcCodT-Cnbupb (3912)

£06. 210 - otAen nocrasok 21-6014/6047 ® MMACC: WHTex (35135) 27-905, 23-933, 28-764 ® MMHCK: dnTukoH (+375-17)
A06. 203 - TexH. NoaAepXKa 263-3560/5191 www.elticon.com @ MOCKBA: AHTPESl (095) 269-3321/3265 www.antrel.ru
®akc: (095) 234-0640 @ H.-HOBrOPO[: Ckapa (8312) 36-6644 ® HOBOCUBMPCK: VIHaycTpuanbHbie TexHonorun (3832) 34-1556,
117313, MockBa, a/a 81 39-6380/6381 www.i-techno.ru ® O3EPCK: Jlupep (35171) 28-825/805, 23-906 ® MEH3A: TexHOnMHK
http://www.prosoft.ru (8412) 55-9001/9813 www.tl.ru ® MEPMb: Psiig-Ksagpar (3422) 19-5190/5191 @ PUFA: MERS
E-mail: root@prosoft.ru (+371) 924-3271; 780-1100, 754-3325 www.mers.|lv ® PA3AHb: Cucremsl 1 komnnekcs! (0912) 24-1182, 75-7920

® CAMAPA: buHap (8462) 66-2214, 63-2737, 16-5385 @ CAPATOB: Tpaitek komnbloTepc (8452) 52-0101,

C.-METEPBYPI: (812) 325-3790, 325-3791  50.8895, (095) 733-9332 www.tritecru ® TAFAHPOI: KsuHT (86344) 69-256/224, 63-431
EKATEPUHBYPT: (3432)75-1871, 49-3459 ® YCTb-KAMEHOFOPCK: TexHuk-Tpeia (3232) 25-4064/3251 ® Y®A: Wntek (3472) 37-2120
Web: www.prosoft.ural.ru  www.ufanet.ru\~intek ® UYEBOKCAPbI: Cuctemnpom  (8352)  55-2856/0569/7920

©® YENIABUHCK: NCK (3512) 35-5440, 62-6464 ® APOCJIABJIb: CriekTp-Tpeiin (0852) 21-0363/4914
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«OXOTHWKM 3A NEPELOBbLIMI TEXHONOrUAMM»

Wcnonb3osaro ¢poto penpoaykumm kapTukbl MuTepa bpetirens Crapiuero «OXOTHUKY Ha CHery».

Qﬁ%ﬁﬂm TPOCODI]

izoﬁ&ﬁdgjwm Inmamenen
poyprana «CHIA>

¢ Hobwim 1000m!

Mockea: Ten. (095) 234-0636, dakc: (095) 234-0640
PI'OSOﬁ [l ucem: 117313, Mockea, a/s 81
Web: www.prosoft.ru @ E-mail: root@prosoft.ru

CankT-Metepbypr: (812) 325-3790, 325-3791

MEPEAOBBLIE
TEXHOAOTUMU
JCIVINTEYNIT/Z]  ExatepunOypr: (3432) 75-1871, 49-3011
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Mapatenscteo « CTA-INMPECC»

CTA

COBPEMEHHDbIE
TEXHOAOTUN
ABTOMATN3ALINN

Mnaewbiv pepaktop Cepreit CopokuH

3aM. rnasHoro
peapaktopa JleoHopa Typok

PepakunonHas
konnerns Mwuxaun bepauuesckui,
Bukrop lapeus,
Bukrop XpaHkuH,
Anppen KysHeuos,
AnekcaHap JIMnHULKKH,
Anexcangp JlokoTtkos

IuzaitH u Bépctka Koncrantun Cepos,
Cranucnas borgaHos

Web-macrep [Omutpuin Pomanuyk

Cnyx6a peknambl  Hukonai KywHupenko
E-mail: knv@cta.ru

Cnyx6a
pacnpoctpatenuns Enena lopaeesa
E-mail: gordeeva@cta.ru

Moutoswii appec: 117313 Mockeq, a/s 26
Tenedon: (095) 234-0635
®Dake: (095) 330-3650
Web-cant: www.cta.ru
E-mail: root@cta.ru
Mpuem peknamsl: knv@cta.ru

Bbixoput 4 pasa s rop
XKypran uspaercs ¢ 1996 ropa
4’2000 (17)
Tupax 15 000 ak3emnnspos
N3panue sapernctpuporaro B Komurere PP no neuarn
Ceugetensctso o perucrpaumn 015020
Mupekc no karanory «Pocneuatn» — 72419
Mupekcel no o6beanHeHHoMy katanory «Mouta Poccum»:
Ha nonyrogne — 27861, na rog — 27862
ISSN 0206-975X
LleHa porosopHas
Orneuaraxo B TMnorpadum «Anmas-lNpeccy»

Mepeneuyatka MaTep1anos AoNycKaeTcs TONbKO
C NUCbMEHHOTO Pa3peLUeHns PeaaKLWH.
OTBETCTBEHHOCTb 30 COAEPXAHWE PEKIAMBI
HECyT KOMMNAHMU-PEKIaMOAATENH.
Marepuansl, nepegaHHsie peaakumm,

He peLeH3MPYIOTCA M He BO3BPALLAIOTCS.
MHeHue pepakumm He obs3aTensHO
COBMNAAAET C MHEHUEM ABTOPOB.

Bce ynomsiHyTbie B nybnnkaupmsx XypHana
HOMMEHOBAHMS NPOAYKTOB M TOBAPHbIE 3HAKM SBASIOTCS
COBCTBEHHOCTBIO COOTBETCTBYIOLMX BNOAENbLEB.

© CTA-MNPECC, 2000

CTA 4/2000

YBarxaembie gpy3ba!

Vxopnt 2000-11 roa, yHOCS ¢ cOBOVL CBOM IIPOOACMBI, MHVUMBIE 71 ACTICTBI-
TeAbHbIe. HakoHely yTuxam criopsr 0 TOM, Kakyio AaTy cautarb pybeskom
CTOACTMIL Y TACSTYCACTHUI: C HOBOTOAHMM boem KypaHTOB HacTymaeHue XXI
BEKa CTAHET HEOCIIOPUMBIM M OKOHYATEABHBIM. [ IpaBaa, BO Bcem Mupe Tak
6yprO Berpetman «aoskubii Millenniums, uTto Ha MCTUHHBIL MPAsAHUK,
IIOXO3Ke, He OCTAAOCh Hi1 CPEACTB § MIPOB TOPOAOB, HU MOPO30B CO CHETOM
y IIPUPOADL

Ecan Beputs mMcTopmkam, poBHO CTO AeT Hasaa, Ha pybeske XIX n XX Bexos
B POCCUIACKOM IIPECce aKTUBHO UCIIOAB30BAACS OOPa3 IIAPOBO3a KAK CUMBOA
HACTYIAIOIIETO BEKA TEXHWUKM M HPOIPEecca, IPUILCALINIA Ha CMEHY TOIO-
AEBCKOTL IITULJE-TPOVIKE.

OcmeAoch YTBEPIKAATD, UTO M K KOHIY BeKa KOCMOCA 1 IACKTPOHUKH JKe-
AE€3HOAOPOSKHDIV TPAHCIIOPT OCTACTCSL, €CAM YIK HE CIIMBOAOM, TO, TIO KPari-
Hell Mepe, «paboderi AormaaKkon» mporpecca. Pacckassr 06 MHTEPECHDIX pe-
IICHMSIX BOIPOCOB aBTOMATH3ALMN HA SKCAC3HOAOPOSKHOM TPAHCIIOPTE 1
OIIPEACAMAM OCHOBHYIO TeMy HOMEpA. Bbl y3HaeTe o cucTeme aBTOBEACHMS
HIOE3A0B; AASI MHOTMX CTAHET OTKPBITHUEM TO, HACKOABKO CAOKHASI arlapa-
Typa yIpaBAseT OOBIKHOBEHHOV SACKTPUIKOM, KAKOW COBPEMEHHOM TEXHM-
KOl HAYMHEHBI C BUAY HEKA3UCThIe CTAHMOHHBIE 3AaHmsL. Kaskaoro moTes-
JMAABHOTO ITACCAYKMPA He MOSKET He IOPAAOBATh, YTO BCE ITO, B KOHETHOM
cyeTe, ACAACTCS Pasy 6E30IIACHOCTH TACCASKMPCKIUX U IPY30BBIX IIEPEBO3OK.

O63opHast cTaThsl HOMePa IIOCBSIIJeHa OTHOCUTEABHO HOBOM TeMe — dac-
TOTHO-PETYAUPYEMBIM IIPUBOAAM, KpariHe 3GGEKTUBHBIM AASI MCIIOAB30BA-
HIASI, HAIIPUMED, B CHCTEMax BEHTHUASIUM U BoAocHAOKenws. Keratn, mmk
3pPEeKTUBHOCTY UX HPUMEHEHMUSI AOCTUTAETCSI B HOBOTOAHME IIPA3AHMKIH,
KOTAQ C AeTKOV pyku 3. PsizaHoBa cHavasa Bce MOIOTCSI, @ IIOTOM ITBIOT SIBHO
HE BOAY — OT 3TOTO PACXOA BOABI B BOAOITPOBOAHOV CUCTEME U AMATIA30H
€TI0 PETyAMPOBAHMS MEHSIOTCS 33 CYTKMU B AGCSATKM Pas.

JKureaent Cnbupn n Aassnero Bocroka corperor craTsm o6 aBromarmsa-
UMM YIIPABACHWs U KOHTpOAsl Koraoarperatos TOLL TTuigenku mpoaoa-
SKAT CIIOP, KTO AYUIIIE ACAAET MYKY. «3aICHAsI KHUSKKA MHIKEHEPa» TIOMO-
SKET BBIITYTATHCS U3 IIPOMBIIIACHHBIX CETETL.

Ot umenn PCAAKIMN JKCAAIO BCEM 3AOPOBDBSI, CIACTHSI, YCIICXOB B HOBOM I'O-
AY, I(OTOPBII:I 6\]A€T TOAOM IISITUACTUST HAIIIETO }KypHaAR!

Bcero Bam pobporo.

['AaBHBINL peparTOp

&/’) O % C. Copoknu

www.cta.ru
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KOMNaKT-AUCK, COAepXaLuuii

E-mail; caol@prosaft ru - /
| Coneeheratyr s nporpamMy aBTOMATUYECKOro
- Exavepmulypr. (3432) 75-1871 7

KOHUrypupoBaHus cy6610KkoB
11 HOBbIE KaTasnoru npoayKLmuy
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AnnaparHbie cpeacTBa
6|Npeo6paszosarenn yacrotel upmsl Siemens

Anekceii Bapmun, Maxcum Tawauyrkuil

CraTbsi nocBseHa npeobpa3oBatensim 4acToTsl UpPMbl Siemens, NpefHa3HAYEHHbIM A5 YNpaBaeHns
3/1eKTPONPUBOAOM NMEPeMEHHOr0 ToKa 06Lero HasHayeHns. Ha KOHKPEeTHbIX MpUMepax paccMOTPeHbI
OCHOBHble CNOCOBbI ynpaBneHns npeobpasosatensmu, Nokasansl Nyt ux uHterpaumumn B ACY TM.

CuctemHas uHTerpayus

JHepreTMka

20 |ACY TN Ha 6a3e NPOrpamMmMHO-TEXHUYECKOro KOMMJeKca
«Om-mera»

Braodumup Odobpsies, Barepuii IOpacos

PaccmatpuBaeTcs cucTeMa KOHTPOIS W yNpaBieHus TEXHON0MMYeCcKUM 060py[0BaHUEM U NpoLeccamMu Ha
6ase KoHTposnepos Omron. B kauecTse npumepa NpUBEEH MPOEKT, peann3oBaHHbIi Ans Kotioarperara N26
(E-220) T3C-1 ApxaHrenbckoro LIBK.

KommyHanbHoe X03IMCTBO

26 |ABTOMATU3MPOBAHHAS CUCTEMA MOHUTOPUHIA
M ynpaBneHus BOA03060pPHbIM Yy3JIOM

Lmumpuii Eeopos

B cTaTbe onucaH onbIT aBToMaT13auum TMNOBOro Bogo3abopHoro y3na (B3Y) Ha npumepe B3Y Xumku-3
BOfiOKaHana r. Xumku MockoBcKoit o6nactu.

n“Il.IeBa’I “pOMblIﬂﬂEHHOCTb

32 |KomnnekcHbIA NOAXOA K peLleHuUIo npobnem
GBTOMAOTUYECKOIO YBJICOKHEHUda 3epHa

Huxkonait [loyunuyk, Hean Cusxo, Anamoauii Ilaxomenko, Bradumup 3a6auyes,

Markcum FEearnos

CraTbsi NOCBsAL|EHA PACCMOTPEHMIO NPo6NeM NPAKTUYECKOTrO BHEAPEHUS W IKCMyaTaLUW aBTOMATUYECKOM
JINHWUM YBNAXXHEHWA 3epHa Ha MyKOMOJbHBIX Mpon3BoAcTBax Ha npumepe ACY TI «Komnosut-09/YB-3».
lpuBeaeHbl CTPYKTYpa CUCTEMBI, ee (hYHKLMM, @ TaKKe 0COBEHHOCTU peanu3alumu annaparTHbix CpeAcTB

1 TEXHONOMNYECKOro 060pyAOBaHMS.

Jene3HoAOPOIKHLIN TPAHCNOPT

40 | KomnnekcHasa cuctema obecneueHuns 6e3onacHoCcT

M ABTOMATU3UPOBAHHOIO YNPABJIEHUS ABUXXEHUEM NOoe3a0B
MeTponoNIuTeHa

Cepeeii Kysneuyos, Buxkmop Ilorosunkun

TpnUBOANMTCA ONMUCAHWE NPOrPaMMHO-TEXHUYECKOTO KoMNeKca, obecneyusatolero 6e3onacHocTb

1 aBTOMATU3NPOBAHHOE YNpaBieHne ABUKeHUEM N0e308 [leTepOyprckoro MeTpononuTeHa.
OcHoBHOE BHUMaHMe yfenseTca Noe3aHoiM annapatype U NpUHLMNAamM NocTpoeHns 6opToBoN
MUKPONPOLLECCOPHON BbIYUCTUTENBHOI CUCTEMbI MOE3[3A C UCMOJIb30BAHUEM MAXOPUTAPHON NOTUKM
NPUHATUA pelweHns n gy6anposanus YCO, KaHaNoB M [ATYNKOB.

cTp. 40

www.cta.ru CTA 4/2000
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48 |Annapatypa MUKPONPOLLECCOPHOMW CUCTEMbBI YNPABNIEHUSA
U AMATHOCTUKM 3JIEKTPOBO3d
Heopv badvsan

B cTaTbe pacckasbiBaeTcsi 0 MUKPOMpPOLECCOPHOIA CUCTEME, MPeAHa3HAYeHHON ANs yNpaBaeHus
3N1€KTPONPUBOAOM W 3NEKTPUYECKMMM annapaTtamu anektposo3os BJ165 u 3M1. Mepexon Ha cOBpeMEeHHbIe
LMpoBbIE METOAbI YNIPABNEHUA B COYETAHWUM C BbICOKOHAEKHON 3/1eMEeHTHON 6a30i1 1 aBTOMaTUYeCKO
HenpepbIBHOM UArHOCTUKON COCTOSIHUS 371€KTPO06OPYR0BaHMS NO3BOANAN CO3[aTb COBPEMEHHYIO CUCTEMY
yNpaBieHNs CEPUINHBIM 3JIEKTPOBO3OM.

54| OpgHonnatHbi komnblotep PC-510 B 6opToBO#M annaparype
CUCTEMbI JIOKOMOTUBHOW CUTHANU3ALUMN

Teopeuii Duaramos, Anekceii Ilasnros

ABTOpbI AENATCA OMBITOM NPUMEHEHUA OfHONNATHOTO KoMNbloTepa PC-510 B 6opTOBOIT annapatype cuctemsl
MaHeBPOBOW aBTOMAaTU4eCKOIl TOKOMOTUBHOM curHanusauuu (MAJIC) ¢ ucnonb3oBaHnem Ludposoro
papuokaHana cBasu.

Pa3paboTku

)Xene3Ho[OPOIXHDbIN TPAHCNOPT
60 | Cuctembl aBTOMATUYECKOTO BegeHusa noe3aa

Muxaun [Tacux, Eeeenuii Toncmos, Heopv Cayuak

B cTaTbe onucaHbl cUCTEMbl aBTOMATUMUYECKOTO BefileHUs noespa, npuMeHaemble Ha TATOBOM NOABUXHOM COCTaBe
JKefie3HbIX Jopor. anBeﬂeHbl OT/INYUTENbHBIE OCOBEHHOCTU CUCTEM ANA KaX[oro Knacca noes3fos
(3ﬂeKTp0I'IOE3A, NaccaXupckuii n rpy30B017| 3J1€‘KT[JOB03I:I), OnuncaHbl beHKLlVIOHaﬂbeIE BO3MOXHOCTH I1pVI60p0B.

KOI'ITPO.I'IbHO-“BMEp“Teanble CMCTEéMbI

70 |MnpomeTpuyecKkui U3MepUTENIbHbIA KOMMJIEKC

Ang CTALMOHUPHOro KOHTpoONa ﬂblﬂeerﬂbHOﬁ TOMNKMU
Andpeii boposckuit, Jleonuo Iepacumos, Cepeeil Apyycunun, Amumpuii Msadszeneu,

Anexcandp Cudopenkos, Bumanuii Puiunnos

lpeacTaBneH aBTOMaTU3NPOBAHHbIA MHOrOKaHaIbHbI MMPOMETPUYECKUA KOMMNEKC, IKCMTyaTUpyemMblii

Ha Hoso-Wpkytckoit TIL,. Komnnekc npegHasHayeH Ana CTauMOHapPHOTO KOHTPOIA MMPOMETPUYECKO
Temnepatypbl, ONpeAeneHus NpoCTPaHCTBEHHOTO NONOXKEHNA ropAYeil 06AacT1 1 Nnepekoca TeMnepaTypHoOro
nons B TONKE NblNEYroNbHOT0 KOTENbHOTO arperara, a TakKe ANUTENbHOrO XpaHeHUs 1 06paboTku
cTaTucTuyeckoit uHdopmauuu. OnucaHbl COCTaB KOMMNEKCA, 0COBEHHOCTU TEXHUYECKUX PelUeHNit, pe3yabTaTsl
paboThl Ha KOTE/IbHBIX arperarax.

B 3anucHyI0 KHUXKY MH)XeHepa

78 | KpaTkui 3KCKYpC B UCTOPUIO MPOMbILUIEHHbIX CE€TEN
Cepeeii T'yces

B cratbe Ha npuMepe NONyNspHbIX CTaHAAPTHBIX PELIEHNIt PacCMOTPeHa NpobaemMa NpakTUYECKOro NpUMEeHeH!s
NPOMbILIEHHbIX CETEBbIX TEXHOOTUIA.

BbicTaBKHM, ceMUHapbl, KOHBEpeHLMuK

86 | INTERKAMA: pewieHus gng asTomarusayum
NPOU3BOACTBA U GU3HEC-NPOLLECcCOB

88| Nop cenbio MunaHckoro co6opa
Jleonopa Typok
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1]

Anekceit bapmuH, Makcum Tawnunukui

1w

NMpeobpasoBarenm 4acToThbl
dupmsbl Siemens

Cratbs nocssiweHa npeobpasosarensm 4actotsl GMpMbl Siemens, NpeaHA3HAYEHHBIM AN
YNpaBneHns 3n1eKTPONpMBOAOM NepeMEHHOro Toka obuiero HasHavyeHus. Ha koHkpeTHbIX
NPUMEPAX PACCMOTPEHbI OCHOBHbIE cNOcobbl ynpasneHus npeobpa3oBarensMm, NOKA3aHbI
nyt ux unterpauum 8 ACY TI1.

HpaKTI/I'-ICCKI/I HEBO3MOXHO Ipeacra-
BUTb cebe COBPEMCHHYIO 2KMU3Hb 0e3 aJek-
TpoIIpuBOAA. MuinoHbl SJICKTpOABUTA-
TeJel B 6yKBaJ'[I:HOM CMBICJIE OXKMBJIAIOT
n NpUBOAAT B ABMUKCHUE OeckoHeuHOoe
YUCJIO MAlMH M MEXaHMU3MOB, HaYMHas
OT JETCKOM WUIpylIKM 1 3aKaHYMUBadA, CKa-
XKEM, TIPOKAaTHBIM CTaHOM. W ecnu JJIA

WUTpyLIeK 3ajJaya YIpaBJIEHUSI 3JIEKTPO-
MPUBOJOM COCTOUT B OCYUIECTBJICHUU
MMycKa/OCTaHOBA, a MHOTIA B U3MEHEHUU
HampaBlIeHUs] BpallleHUs, TO IS OONb-
LIMHCTBA APYTUX MPUMEHEHUI TpeOyeTcs
elle W PEeryJIMpoBaHUEe CKOPOCTU Bpalie-
HUSI WA CBSI3AHHOW C HEW MPOU3BOIU-
TEJBHOCTU 2JeKTporpuBoaa. Pemienue

SIEMENS

o
om|
B

—

MDIVASTER Vecior

CneKTp npoayKuumu ¢upmbl Siemens

3TOW BECbMa HEIMPOCTOM TEXHUYECKOU
MpoOIeMBbl MOXET OCYIIECTBISITHCS pa3-
JIMYHBIMM CTIOCOOAMU.

s perynupoBaHus CKOPOCTH Bpallle-
HUS ABUraresieil LKUPOKO UCHOJb3YIOTCS
TPY OCHOBHBIX TUIIA YCTPOMCTB: MEXaHU-
YecKMe BapuaTopbl, THUAPABIMYECKUE U
9JIEKTPOMAarHUTHbIE MY(DTHI CKOJBXEHUS
U 2JIEKTPOHHBIE PeryasaTopbl. OCHOBHBIM
HEOCTaTKOM IEPBBbIX ABYX TUIOB YCT-
PONCTB SBJSIETCS HAIMYUE MEXaHUYECKHU
U3HALIMBAEMbIX 3JIEMEHTOB, KOTOpbIE
3aTPYIHSIOT DKCIUTyaTaluio U OOCTyXU-
BaHNe NMPUBOJIOB, OCOOEHHO B 3arpsi3HEH-
HBIX W B3PbIBOOINACHBIX Cpelax, a TaKXKe
HEOOXOAMMOCTb KOMIIOHOBKHU DEryaupy-
IOILIETO YCTPOICTBA B OMH arperatr BMec-
T€ C IBUTATEJIEM U Harpy3Koi. DJIeKTPOH-
HbI€ PETryJSTOPbl CBOOOIHBI OT ITUX HE-
JIOCTATKOB U MOTOMY HaXO[sIT Bce Ooiee
LIUPOKOE NMPUMEHEHHUE.

HEMHOro TEOPMM...

OCHOBHBbIE NOHATUS,
onpegeneHu s, NPUHLUMNbI PaboTbl
SJ'ICKTPOHPI/IBOI[ BKJIIOYAET B ce0d 2i1e-
KTPUYECKHUII IBUraTelb, IIpeodpa3oBa-
Teb DJIEKTPUYECKON SHEPTUU (HAIIpH-
Mep, mpeobdpa3oBaTeib YaCTOThI) M CUCTE-
My yIpaBieHHUs. B IpOMBIIIIEHHOCTH U
OBITY IPUMEHSIIOTCS JBUTATEIN ITEPEMEH-
HOI'O 1 IMOCTOSSTHHOI'O TOKA. I/ICTOpI/I‘ICCKI/I
CJIOKMJIOCH, YTO IJI PETYJIMPOBAaHUA CKO-
POCTU BpalICHUA Yalle HCIIOJIb30BaIn
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JIBUTATEJIM TTOCTOSTHHOTO ToKa. [1peobpa-
30BaTeNIb B JAHHOM Cllydae peryIupoBall
TOJIBKO HAaIpsDkeHHMe, ObUI TIPOCT W Je-
meB. OgHAKO OBUTATEM TOCTOSIHHOTO
TOKa MMEIOT CJIOXHYI KOHCTPYKIIUIO,
KPUTUYHBIN B SKCIUTyaTalluM IIETOYHBIN
armapar ¥ CpaBHUTEJIbHO JOpOTrHe. ACUH-
XpOHHBIC JBUTATEIU IIMPOKO PACIIPOCT-
paHeHBI, HaJIEXKHBI, UMEIOT OTHOCUTEIb-
HO HEBBICOKYIO CTOMMOCTh, XOPOIIHUE
SKCIUTyaTallMOHHBIC KadyecTBa, HO pery-
JISTOPBI CKOPOCTM WX BpalleHUST M3-3a
CJIOKHOCTH CHCTEM 3JIEKTPOHHOTO pery-
JIMPOBAaHUS YaCTOTHI MUTAIOIIErO Hampsi-
KEeHUs cTomiM a0 Havana 80-X romoB
JIOPOro M He o0jiajaau KayecTBaMu, He-
00XOAMMBIMU JUISI IITUPOKOTO BHEIPEHUS
B uHayctputo. braromapst 6ypHomy pas-
BUTHIO 3JICKTPOHUKHM U TIOSIBIIEHUIO HETO-
porux mpeoOpa3oBaTesieil YacTOThl CTalo
BO3MOXHBIM PEeTryJMpOBaHUE CKOPOCTHU
BpallleH!Ws aCUHXPOHHBIX JBUTaTesei
B IIMPOKMX MaciuTabax. BeIcTphiii pocT
pbIHKa IpeoOpas3oBaTeieil 4acTOThI s
ACMHXPOHHBIX JABUTATeNell HE B MOCea-
HIOIO oYepeb CTaJl BO3MOXEH B CBSI3U C
MOSIBJICHUEM HOBOI 3JIEMEHTHOM 6a3bl —
cunoBbIx Moayneit Ha 6a3e IGBT (Insula-
ted Gate Bipolar Transistor — ournoJsip-
HBI TPAH3UCTOP C M3O0JMPOBAHHBIM 3a-
TBOPOM), PACCUUTAHHBIX HA TOKMU O He-
CKOJIbKMX KUJIO0aMIlep, HampsDKeHHE 10
HECKOJIbKUX KUJIOBOJBT U UMEIOIIMX Yac-
toty KommyTauuu 30 kIi1 1 Bbiiiie.

JIns1 Aydiiiero moHMMaHUs TPUHIIUIIOB,
JIeXXaluX B OCHOBE DJIEKTPOHHBIX CUCTEM
peryJarMpoBaHUsl CKOPOCTU BpallleHHs, Ha-
MOMHHUM YCTPOWCTBO aCUHXPOHHOTO 3Jie-
KTPOABUTATENSI C KOPOTKO3aMKHYTBIM PO-
TOPOM — HauboJiee MacCOBOro, MOBCEME-
CTHO NMPUMEHSIEMOTO TUIIA 3JIEKTPOABUT A~
Tesst. JlocTaToauHo cKaszaTh, YTO CyMMap-
HbIil 00bEM BJIEKTPOIHEPIUU, UCTIONb3Ye-
MO JUIsl TIpUBEJICHUSI B JABUXKEHUE BCEX
MPUBOIOB C ACUHXPOHHBIMU JBUTATEIISI-
Mu, cocranisiet 6onee 50% Bceit moTped-
JIsieMOoil aeKTpoaHepruu. Takoil nBura-
TeJb UMEET HEeMOIBWXHBIN cTaTop ¢ 00-
MOTKaMU, 00pa3yrolMMU MoJoca, U Mo-
IBUXXHBIA KOPOTKO3aMKHYTBI POTOP.
Tlpu npUIOKeHUM K CTaTOPHBIM OOMOT-
KaM dJIeKTpojBUraressi TpexgasHoro Ha-
MPSDKEHUsT CTATOPHBIMU TOKAMU, CIIBUHY -
TBIMU OTHOCUTEJBHO IpYyr JApyra Ha
120 rpamycoB, hopMupyeTcsl Bpailiaiolie-
ecsl MarHUTHOE IoJie cTaTopa. DTo MoJjie
WHIYLIMPYET B POTOPE TOKU, MOPOXKIAI0-
1re coOCTBEHHOE T0JIe POTOPa, KOTOPOE
BpAILla€TCsl CUHXPOHHO C TIOJIEM CTaTopa
U oOpasyeT OOIIMii Bpallaloluii MOTOK
npuratensi. B pesysnbrate B3aumonenct-
BUSI TOKOB POTOpPA C MAarHUTHBIM TTIOTOKOM

BO3HUKAIOT AEWCTBYIOLIME HA IPOBO/-
HUKH pOTOpa MEXaHWYECKNE CUJIbI U Bpa-
LIAOLIUIA 3JIEKTPOMAarHUTHBIA MOMEHT.
[Ipu aTOM /151 cO3MaHuss MOMEHTa He0o-
XOIMMO, YTOOBI CTaTOPHOE IOJIe Bpalia-
JIOCh CO CKOPOCTBIO BBILLIE YaCTOTHI Bpa-
LIEHUsT poTOopa. DTa pa3HULIa B CKOPOCTU
BpALLIEHUST HA3bIBAETCS CKOJIBXKEHUEM.
CKOpOCTb pOTOpa ACUHXPOHHOTO 3JIeK-
TPOABUTATENSI MOXHO PErYJIUPOBaTh U3-
MEHEHUEM YaCTOTbl MUTAIOIIETO HAIpsi-
JKEHUSl, aMIUIATYIbl MMUTAIOLIEro Hampsi-
JXKEHMUSI, YUCIia Tap IMOJCOB CTaTopa.
[ M3BMEHEHUs] CKOPOCTU BpalllEeHUSs
ACMHXPOHHOIO JJIEKTPOABUIATENsl HaU-
0oJiee IMPOKO UCIOIb3YIOTCS YCTPOMCT-
Ba, MO3BOJIIOLIME MEHSATb YacTOTY IMOA-
BOAMMOTIO HAIpsKEHUST — TOJIyIPOBOA-
HUKOBBIE MpeoOpa3oBaTeNd YacCTOTHI.
B mpocrteiiiiem ciiyyae 4acTOTHOTrO pe-
TYJMPOBAHUSl YIPABICHUE CKOPOCTHIO
BpALLEHUS OCYILLECTBISIETCS MTyTeEM U3Me-
HEHUS YaCTOThl U aMILIUTYIbl HAMpPsIXKe-
HUST Tpexda3HOTO WCTOYHWKA TMUTAHMUS.
Kak u3BecTHO, peryiMpoBaHUe CKOPOCTU
ACUHXPOHHOIO [BUTIaTeisi M3MEHEHUEM
YACTOThI MOABOAUMOIO K CTaTOPY HaMpsi-
XKEHUS BO3MOXHO KaK B CTOPOHY CHUXe-
HUSI CKOPOCTH, TaK U B CTOPOHY YBeJInYe-
HUS CKOPOCTU BbIllIE HOMMWHAaJIbHOM.
[Ipy perynupoBaHUM 4YACTOTbI BHU3 OT
HOMUWHAJbHOW MOXHO BbIOpaTb TaKOu
3aKOH YaCTOTHOTO yTpaBieHUsl (COOTHO-
IICHUE MEXIY YaCTOTOM U aMIUIUTYIOW
MUTAIOLIETO HANPSKEHUS, MOABOAUMOIO
K CTaTOPY aCUHXPOHHOTO JBUTATENS ), UTO
MArHUTHBIA MOTOK MAalUMHBI OyIeT MOA-
NIeP>KMBAThCS HEM3MEHHBIM. B aTOM city-
yae MaKCUMAJbHBIA MOMEHT JBUIATEs
COXpaHSIETCS] HEU3MEHHBIM, U TaKUM 00-
pa3zoM obecreynBaeTcsi MOCTOSTHCTBO Tie-
perpy30uHoOii ClIOCOOHOCTH BO BCEM AMa-
Ma30He PeryJMpoBaHUs IPU HEU3MEHHOM
MoMeHTe Harpy3ku. [1pu perynupoBanuu
4aCTOTbl BBEPX OT HOMHHAJIbHOM, 4YTO
BO3MOXHO y Mpeodpa3oBatesieil YacTOThI
C MPOMEXYTOYHBIM KOHTYPOM IIOCTOSIH-
HOTO TOKa, UMEET MECTO PEXUM CHUXKE-

HMSI MAaTHUTHOTO MOTOKA JBUTATEJNs, TIO-
CKOJIbKY aMIUIMTYAa HaIpsKeHUs] ocTa-
eTCsl HEeU3MEHHON Ha ypOBHE €€ HOMU-
HaJIbHOTO 3HAYEHMSI.

Cyl1ecTByeT ABa OCHOBHbBIX TUIA Tpe-
obpa3oBaTesieil 4acTOThl: ¢ HEMOCPeaCT-
BEHHOI CBSI3bI0 U C MPOMEXYTOUHBIM
KOHTYpPOM TOCTOSIHHOTO TokKa. B mepBom
cJlyyae BBIXOJHOE HaIpsiKeHUEe CUHYCOU-
nanbHOU hopMbl HOpMUPYETCs U3 ydacT-
KOB CUHYCOU/JI TTPe00pa3yeMoro BXOIHOTO
HanpspkeHus. [Ipy aToM MakcuMmasibHOE
3HAUYE€HME BBIXOJHOM YacCTOTBI MPUHLIM-
MUAJIBHO HE MOXET OBbITh PaBHBIM YacTOTE
nuTaroueil cetu. Yacrora Ha BBIXOIE
npeobpa3zoBaresisi 3TOr0 TUMAa OOBIYHO
Jexut B auvanazoHe ot 0 go 25-33 TiL
Ho nHaubGosblee pacnpocTpaHeHHE MO-
JIyYUJIM TIPeoOpa3oBaTesiv YaCTOThl ¢ TPO-
MEXYTOYHBIM KOHTYPOM TTOCTOSIHHOTO
TOKa, BBITTOJIHEHHbIE Ha 0a3e MHBEPTOPOB
HanpspkeHust. CTpyKTypHast cxeMa TaKoro
npeobpaszoBaTesisi MpuBeaeHa Ha puc. l.
IlepemeHHOE HaIpsLKEHUE CETU IMpeod-
pasyeTcsl ¢ MOMOILbIO JUOJHOTO BBIMPS-
MUTEJISI, @ 3aTeM CIJIaKUBaeTCsl B IpoMe-
KYTOUHOW TN WHIYKTUBHO-EMKOCT-
HbIM uiabrpoM. M, HaKoHell, UHBEPTOD,
BBIXOJIHOI KacKall KOTOPOTO OObIYHO BbI-
nojHsgetcss Ha ocHoBe IGBT-monyrneit,
OCYIIIECTBJISIET OOpaTHOE Mpeodpa3oBa-
HUE U3 TOCTOSIHHOTO TOKa B IMEpeMEH-
HBII, obecrieunBast (OPMUPOBAHKME BbI-
XOJIHOTO CUTHAaJla C HEOOXOAMMBIMU 3Ha-
YEeHUSIMU HaTpsDKeHUsT 1 J9acToThl. Hau-
0oJiee YacTo B UHBEPTOPAX MPUMEHSETCS
METOJI BBICOKOYACTOTHOM ITUPOTHO-UM-
nysbcHoil monynsiuuu (LHUM). B atom
cilyyae BBIXOTHOUW CUTHAJ Mpeobpa3oBa-
TeJsl TPeNCTaBIseT cO0OM MocienoBa-
TEJIBHOCTh MUMITYJIbCOB HATIPSIKEHUS T10-
CTOSTHHOI aMTUTUTYIBI Y M3MEHSIOIecs
IUTUTETHHOCTHU, KOTOpasi Ha MHAYKTUBHOU
Harpy3ke, KaKOBOU SIBIseTCsl 0OMOTKa
cratopa, GOpMUPYET TOKU CUHYCOU-
nanbHOU dopMbl (puc. 2). Bo3aMoxHBIN
NAATTa30H PeTyJIMPOBAHUST YaCTOTHI — OT
0 10 HECKOIBKUX THICSY TEPII.

Cuctema ynpasnexns
t '
CeTb Bbixoa
Bbinpamutens Qunbtp /IHBepTOp

Puc. 1. CTpyKTypHas cxema npeo6pa3oBaTeNa YacToTbl C NPOMEIKYTOYHBIM KOHTYPOM NOCTOAHHOIO
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HanpshxeHue

Tok

Puc. 2. BbixogHoM curHan npeobpasoBarens YUCTOTbI

Tunbl Harpysok

TpeGoBaHUsSI K 3JIEKTPOIIPUBOLY OTIpPe-
NEJISTIOTCSI TUAra30HOM TPeOYeMBbIX CKO-
pOCTeii ¥ TUIIOM Harpy3Ku. 3aBUCUMOCTh
MEXJIy CKOPOCThIO BpAILCHUST U MOMEH-
TOM COTNPOTUBJICHUSI HEOJMHAKOBA ISt
Harpy3ok pasHoro tumna (puc. 3). MHorue
Harpy3ku MOTYT PacCMaTpUBAThCS Kak
MMEIOIIE TTOCTOSTHHBII MOMEHT BO BCEM
JIuara3oHe U3MeHEeHUs1 ckopocT. K HuMm
OTHOCSITCSI, HATTPUMEP, KOHBEHEPbl, KOM-
MPECCOpPHI U MOPIITHEBbIE HACOCHI.

HekoTopble BUibl HATPY3KKM UMEIOT TIe-
PEMEHHYI0 MEXaHUYECKYI0 XapaKTepHc-
TUKY, JIJISi KOTOPOWi MOMEHT Harpy3ku
BO3pacTaeT C YBEJIUYEHUEM CKOPOCTU

S

ARTESYN“

N

1
s
2

BpalieHusl. TUMUYHBIM TPUMEPOM YCT-
POVICTB C TakOW HArpy3KOW SBISIOTCS
LICHTPOOEXHbIE HACOCHI U BEHTUJISITOPHI,
Ybsl MEXaHMUYECKAsl XapaKTePUCTUKA OIH-
CbIBAETCSl ypaBHEHUEM KBaApaTUYHOM
napa0oJibl, a 3Ha4YuT, MOOTpedsiemMas
MOLLHOCTb ITPONOPLIMOHAJIbHA KYOy CKO-
poctu BpaieHus. M3 atoro crenyet, 4to
JIaXe HEOOJIbILIOE CHUXEHUE CKOPOCTU
3JIEKTPONPUBOLA MOXET [IaTb 3Hayu-
TEJIbHbIA BBIMIPBILI B MOLUIHOCTU — BOT
1oYeMy 3KOHOMHUS 3JIEKTPOIHEPIUM SIB-
JISIeTCS [JIaBHBIM TPEMMYLIECTBOM MC-
MOJIb30BaHUS YIIPABJISEMOIO 3JIEKTPO-
MPUBOJA Ul HACOCOB U BEHTWJISTOPOB.
TeopeTuyeckn CHUXEHUE CKOPOCTU Ha

10% naet TpMALATUIIPOLEHTHYIO SKOHO-
MUIO OTPeOJIIeEMOI MOIITHOCTH.

Ectb KJacc ycTpoicTB (9KCTpYAEpHI,
MPOMBIIIUIEHHbIE MUKCEDPBI), Y KOTOPBIX
MexaHUuyecKasi XapakTepucThka OJu3Ka
K XapaKTepUCTUKE HACOCOB U BEHTHUJISITO-
poB. Ho 0coGEeHHOCTh Harpy3ok TakKoro
TUMa COCTOUT B HAJIMYUU BBICOKOTO IyC-
KOBOTO MOMEHTa, KOTOpbI C yBejauye-
HUEM CKOPOCTU CHMXKAETCs, a 3aTeM, Ha-
YrHasl ¢ HEKOTOPOI'o 3HAYEHMUSI, XapaKTe-
PUCTHKA CTAHOBUTCS KBaIpaTUYHOIA.

Kpome Toro, cyuiectByer M 0oJiblioe
YHCJI0 HArpy30K C COBEPLIEHHO YHUKAb-
HBIMM MEXaHWYECKUMU XapaKTepPUCTUKA-
mu. [Toatomy B j1t060M cilydyae BbIOOpPY
2JIEKTPOJBMTATENISI M TIpeobpa3oBaTesist
YacTOThl JOJKEH MpPEIIIeCTBOBATh 3Tarl
aHajiM3a XapakTepa Harpy3Ku W ee Mexa-
HUYECKOU XapaKTePUCTUKH.

Pe>xumsl ynpaeneHus
aneKkTpoaBUrarenem

B 3aBrcuMOCTM OT XapakTepa Harpy3ku
HpeO6pa30BaT€Hb YaCTOTHI 00ECIIeUnBaET
Ppa3IMYHbIC PEXKUMMBI YIIPaBJICHUA 2JICKT-
poaBurateieM, peanusysl Ty WU WUHYIO
3aBUCUMOCTb ME€XKAY CKOPOCTLIO Bpallc-
HUA 2JIEKTPOABUIAaTE/IA U BBIXOOAHBIM Ha-
TPAXKCHHUEM.

COMPUTER"
PRODUCTS

POWER CONVERSION

®upma ARTESYN TECHNOLOGIES

(6b1Bwas Computer Products)

npepsiaraet WUPOKUIM PAA CTaH[APTHBIX

1 3aKa3HbIX YCTPOICTB 3NEKTPONUTAHUS,
BKJ/It0Yas cBbiwe 1200 TMNOB CTaHAAPTHBIX
npeobpa3oBareneil NepeMeHHOro
HanpsxeHus B noctosiHHoe (AC/DC)

1 npeobpa3zoBateneil NOCTOSHHOIO
HanpsxeHus B noctosiHHoe (DC/DC).

Mpeobpa3osarenu UMEKOT WUPOKUIT pAg
BbIXOAHbIX HOMUHAJIbHBIX HANPSKEHUH.

BbixogHas MolWHOCTb NpeobpasoBatenei
oT 2,5 f0 6000 BT.

N3penus dupmbl ARTESYN TECHNOLOGIES
NO3BONAKT CO3[aTh CNOXHbIE
0TKa30yCTOWYMBbIE CUCTEMbI

C pacnpegeneHHon CUA0BON apXUTEKTYPOIA.

[locTaBnsoTCA MOAGNMN C KOppeKLueil
rapMOHWUYECKMX COCTABNAIOLLNX BXOLHOMO
TOKa, OTBEYaloLNUX TpeOGOBaAHNUAM
ctaHpapTa EN61000-3-2.

Mo 3anpocy BbICblnaeTcsa MONHbIA KaTanor.
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Pexum ¢ nuHeiHON 3aBUCUMOCTBIO
MEXIy HampskeHueM ¢ 4YacTOTOu
(U/f=const) peamusyercss IPOCTEUIIIN-
MU TpeoOpa3oBaTesIMU YaCTOTHI IS
obecreyeHus] TOCTOSHHOTO MOMEHTa
HaTPy3KW U MCIIOIb3YeTCs ISl yIIpaBie-
HUS CUHXPOHHBIMM ABUTATENSIMUA WU
JIBUTATEISIMU, TTONKITIOUEHHBIMU TTapa-
JnenpHO. BmecTe ¢ TeM Tipu yMeHbIlIeHUu U
YacTOTHI, HAUMHAsI C HEKOTOPOTO 3HaUe-
HUSI, MAKCUMATbHBIA MOMEHT IBUTATEJST
HauMHaeT naaath. [lJisi MOBBILIEHUST MO-
MEHTa Ha HU3KUX YaCTOTax B Mpeodpa-
30BaTeNsIX TMpeaycMaTtpuBaeTcs: GyHK-
LS TIOBBIIIEHUSI HAYaJIbHOTO 3HAUEHUS
BBIXOAHOTO HAMpPSKEHUsI, KOTopasi HcC-
MOJIb3yeTCsl JIs1 KOMIIEHCAIUY TafeHUsT
MOMEHTA ISl HArpy30K C MOCTOSIHHBIM
MOMEHTOM WJIU YBEJINYEHUsT HaYaTbHOTO
MOMEHTA JJIs1 Harpy30K C BHICOKUM ITyC-
KOBBIM MOMEHTOM, TaKHUX, Hampumep,
Kak TpOMBILIIEHHBI Mukcep. st pe-
TYJUPOBAHUS 2JIEKTPONPUBOAOB Ha-
COCOB U BEHTWISITOPOB MCIOJb3YeTCs
KBaJpaTUyHasi 3aBUCMMOCTb Harmpsike-
nue/gacrora (U/f2 = const). DroT pe-
KM, TaK ke KaK U MPeIbIIyInii, MOX-
HO WCIIOJIb30BaTh JJIsI YIpaBIeHUS Ia-
pajuIeTbHO TIONKITIOUeHHBIMU JIBUTATE-
JISIMU.

[MepeuncieHHbIe peXUMBI YITPABICHUS
JOCTATOYHBI TSI OOJBIIMHCTBA TIPUME-
HeHuil. BMecTe ¢ Tem ST MOBBIIEHUS
KauecTBa YIpaBJIeHUsI TIPUBOIOM TpeOy-
€TCs WCIONIb30BaHUE MApPYTUX, Oojee
COBEpIIEHHBIX METOAOB YIpaBJICHUSI.
K HuM oTHOCSITCS MeTON yrIpaBieHus TO-
tokocuerieHueM (Flux Current Control —
FCC) u meTon 6ecceHCOPHOTO BEKTOPHO-
ro ynpasieHus (Sensorless Vector Cont-
rol — SVC). O6a metona 6a3upyroTcsl Ha
HUCTIOb30BAHUM ANANTUBHONW MOIEIU
2JIEKTPOABUTATENSI, KOTOpAsi CTPOUTCS C
TMOMOILIBIO CIELUATU3UPOBAHHOTO BbI-
YUCJIUTEIBHOTO YCTPOMCTBA, BXOJSILErO
B COCTaB CHUCTEMBbl YIpaBICHUS] MpPeod-
pazoBaTeris.

HauGonee TouHoe u addeKkTuBHOE yII-
paBiieHMe OOecreyrnBaeT PekKuM BEKTOP-
HOTO yIpaBJieHUs 6e3 JaTuuKa oOpaTHOM
cBs3u o ckopoctu (SVC). Ecnu B aBUra-
TEJISIX TOCTOSIHHOTO TOKA MMEIOTCSI NIBE
0OMOTKHU (cTaToOpHasi, U BO3OYXIEHUS
U POTOPHAsI, UJIU SIKOPHAs), YTO MO3BOJISI-
€T YIPaBJIsATh pa3fAeJbHO CKOPOCThIO Bpa-
1EeHUsT (TOK BO3OYXIEHUSI) U BJIEKTPO-
MarHUTHBIM MOMEHTOM (TOK SIKOpsI), TO
B IBUTATEJISIX IEPEMEHHOTO TOKa C KOPOT-
KO3aMKHYTBIM POTOPOM MMEETCSl BCEro
JIMIIb OfIHA CTaTOpHasi OOMOTKa, TOK ye-
pe3 KoTopylo (hopMUpPYeT BO30YXKIarolee
MarHuTHOE T0JIe U OIpenessieT Bpalllalo-
mrii MoMeHT. C 3TUM M CBsI3aHbl Bce
TPYAHOCTH YIIPaBJICHUSI DJEKTPOIBUTATE-
JieM. BbIxoa octaercst ouH: HEOOXOAUMO
YIPaBISITh aMILTATYAO0M U (has3oii ctaTop-
HOTO TOKa, TO €CTh €ro BeKTopoM. OiHaKo
IJIs1 yrpaBieHus: $a3oil Toka, a 3HAYMT,
1 Ha30it MAarHUTHOTO IOJIsI CTaTOpa OTHO-
CUTEJIbHO BpAIllaloIIerocsi poTopa Heoo-
XOIAMMO 3HaTh TOYHOE MOJIOKEHUE POTOpA
B JTI000M MOMEHT BpeMeHHU. DTa 3amaya
MOXeT OBITh pellleHa C MCITOIb30BaHUEM
JaT4vKa ITOJOXEHMS, Hampumep, Mnd-
patopa mipupaiieHuii. B Takoit KoHpu-
rypaluy TPUBOJI MTEPEeMEHHOTO TOKa IO
Ka4eCTBY pEryJIMpOBaHMSI CTaHOBUTCS
COTIOCTAaBUMBIM C TIPUBOIOM TTOCTOSTHHO-
ro toka. Ho B cocrtaBe OOJILIIMHCTBA
CTAaHIAPTHBIX 2JIEKTPOIBUTATENICH TIepe-
MEHHOTO TOKa BCTPOEHHBIE NaTYUKU TI0-
JIOKEHUSI OTCYTCTBYIOT, TIOCKOJIBKY WX
BBeJICHUE HEM30eKHO BEleT K YCIIOXHE-
HWIO KOHCTPYKIIMY IBUTATEJIST U CYIIECT-
BEHHOMY TTOBBIIIIEHUIO €T0 CTOMMOCTH.

I[IpuMeHeHne e COBpPEeMEHHOW TeX-
HOJIOTUM BEKTOPHOTO YIPAaBICHUS I103-
BOJISIET OOOMTH 3TO OrpaHWYCHUE ITyTeM
WCIIOJIb30BAHUSI MaTeMaTUIecKOW aari-
TUBHOW MOJIENU JIBUTATEIIS IS TpencKa-
3aHUs ToJoXeHus1 potopa. [Ipu 3Ttom
cucTeMa YIpaBleHUs TOJKHA C BBICOKOI
TOYHOCTBIO M3MEpSTh 3HAYEHUE BBIXOM-
HBIX TOKOB U HATIPSDKEHU I, 00eCTieYnBaTh

A
Bpawatowynin
MOMEHT

JKcTpyaep,
MUKCEp

Hacoc,
BEHTUNATOP

KoHBenep,
KOMMpeccop

»

|

CKopocCTb BpaLLleHus

Puc. 3. MexaHn4yeckne xapaKTepUCTUKU TUNNYHBIX HAarpy3okK

pacyeT IMapameTpoB JBUTATENS (COMpPO-
TUBJIEHUE CTaTOpa, 3HAYEHWE WHIYKTUB-
HOCTH paccessHus W T.JI.), TOYHO MOe-
JINPOBaTh TETUJIOBBIE XapaKTepUCTUKU
NBUTATENsI, COOOPA30BBIBATH MTapaMeTPhl
JBUTATEJISI C PA3TMIHBIMU PEXUMAMU €TO
paboThbl, OCYLIECTBIISTh OOJBIION 00beM
BBIYMCIIEHNUI C OYeHb BBICOKOW CKOpPO-
cteio. [locnennee oGecrieuynBaeTcsl TpU-
MEHEHNEeM B COCTaBe CHUCTEMBbI yIpaBJie-
HUs TIpeoOpa3oBaTessl CrenuaIn3nupo-
BaHHBIX MHTerpalbHbIX cxem ASIC
(Applications Specific Integrated Circuit).

BekropHoe ympasneHue 6e3 IaTINKOB
00paTHOII CBSI3U 1O CKOPOCTU TIO3BOJISIET
00ecreunTh TUHAMUYEeCKHe TOTPENTHOC-
TH, XapaKTepHbIE IS PEeTyIUpPyeMOro
MPUBONIA C 3aMKHYTOI 00PaTHOM CBS3BIO.
OnHaKko TOJHOE YIpaBlieHWe MOMEHTOM
Mpu CKOPOCTHU, OJU3KOW K HYJIeBOH, He-
BO3MOXHO 0e3 00paTHOU CBSI3W MO CKO-
poctu. Takast oOpaTHast CBSI3b CTAHOBUTCS
HEoOXOOMMOW W NIl JOCTUKEHWS TO-
IPEIIHOCTU peryaupoBaHust meHee 1%.
KonTyp 00paTHOIt CBS3U TIPU ITOM JIETKO
peanusyeTcsi C TOMOIIIBIO CaMOTO TPe0s-
pa3oBaTessi YacTOTHI.

BMmecTe ¢ TeM pexuM BEKTOPHOTO YII-
paBlIeHUsI HE MOXET OBITh MCIOJIb30BaH
IUTS CHHXPOHHBIX WJIM PEaKTUBHBIX CUH-
XPOHHBIX 2JIEKTPOABUTATENEH, AJIsT TPYTI-
Mbl ABUTATeNeil, BKIIOYEHHBIX Mapa-
JIeTbHO, a TakXe MJIsi JBUTATeNel, Ybs
HOMWHAaJbHAasi MOIIHOCTb MEHbILIE TO-
JIOBUHBI MOIIHOCTH Tpeodpa3oBaTes
YacTOTHI WX MPEBBIILIACT €e.

Cnoco6bl OCTAHOBA U PEXXUMbI
TOPMOXKEHUq neKTpoaBurarens
g Toro 4yTtoObl OBICTPO OCTAHOBUTH
WIN 3aMeIJINTh CKOPOCTh MeXaHU3Ma,
MPUBOAVMMOTO BO BpallleHUE 3JIeKTPOIBH-
ratejieM, Hapsay ¢ MEXaHUIeCKUMU TPH-
MEHSIIOT U 3JIEKTPUYECKHE CITOCOOBI TOP-
MoxeHMs1. CyIIHOCTb 3JIEKTPUUYECKUX
CITOCOOOB TOPMOKEHMSI COCTOUT B TOM,
YTO 3JIEKTpUUYECKass MalllHA B 3TOT Tie-
PMOI U3 IBUTATEILHOTO PEXKMMa IepeBO-
IUTCS B TEHEPATOPHBIN U, CIeI0BaTE/Ib-
HO, CO3M1aeT JIEKTPOMATHUTHBIII MOMEHT,
HaIpaBJIeHHBIN MPOTUB IBUXKCHUS.
CaMbIii MPOCTOil Croco® ocTaHOBa —
BbIOET 2s1eKTpoABUraTes. Jsurareab or-
KJTI09aeTcsl OT TMHUTAloel CeTH M OCTa-
HaBaMBaeTrcsl mo umHepuuu. [Ipu 3ToMm
BpeMsI 10 TIOJIHOTO OCTAHOBA HE PEeryJiM-
pYyeTCsl U OIpenessieTcss MHePLIMOHHBIMU
CBOICTBaMU JBUTATENISI U €T0 HArpy3KU.
Perynupyemoe BpeMsi TOpMOXKEHUS
obecrieyrBaeT reHepaTOpPHBI CHOCO0,
3aKJIOYAIOIIMIICS B TOM, YTO Mpeodpa3o-
BaTelb C HEOOXOAMMON CKOPOCThIO
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YMEHDIIIAET BLIXOAHYIO YacTOTY J0 TpeOy-
eMoro 3HaueHus. [lpu >TOM ABUTraTeb
IpeBpallaeTCcs B TeHepaTop, mpeodpasys
KMHETUYECKYI0O DHEPIUIO BpalleHUs B
2JIEKTPUUYECKYI0. B 3aBUCHMOCTH OT THIIA
BBINPSIMJISTIOIIETO YCTPOMCTBA DHEPTUS
BO3BpALIAETCS B MEPBUYHYIO CETH JUOO
HaKaIlJIMBAeTCs B KOHTYPE IIOCTOSIHHOIO
TOKa Ipeodpa3oBaTesis 4acTOThl. Bo BTO-
pOM clly4ae M B ClIydae Harpy3ku ¢ 00JIb-
MM MOMEHTOM HMHEPLMHU UL paccem-
BaHUsI DHEPIUU MOXKET IOTPeOOBaThCS
MpUMEHEHKE BHEIIHET0 TOPMO3HOIO CO-
MIPOTUBJIEHUsI, IOAKIIOYEHNE KOTOPOIO
[PY BO3HMKHOBEHUU OMACHOIO IepeHa-
MPSDKEHUST B IPOMEXYTOYHOM KOHTYpE
npeoGpa3oBateisi OCYILECTBIISIET CIIELIM-
aJlbHasi KOHTPOJIMpYoIas cxema. Takum
00pa3oM, IIPEUMYILIECTBOM IF'eHepaTOpHO-
IO TOPMOXKEHMUSI SIBJISIETCS IIPeICcKa3yeMoe
BpeMsI M IJIaBHOCTb OCTaHOBA, BBICOKHUIA
TOpPMO3HOI MOMeHT. HemocraTok xe 3a-
KJIIOYAeTCsl B TOM, YTO DHEPIUs BbIACIISI-
eTcsl B IIpeoOpa3oBaresie, U B ciIydae Obic-
TPOro OCTAHOBA MJIM OOJIBIIOTO MOMEHTA
MHEPLIMK HArPy3KU [Tt M30eXKaHMsI [Tepe-
rpeBa BCTPOEHHOIO PE3UCTOpa KOHTYpa
MOCTOSTIHHOT'O TOKa Mpeobpa3oBaTeist He-
00XOIMMO HCIIOJIb30BaHWE BHEIIHETO
CONPOTHUBJICHMSI.

JI1s1 TOro 4TOOBI OCYILECTBUTh TOPMO-
JKE€HME MTOCTOSIHHBIM TOKOM, WJIM, UHBIMU
CJI0BaMH, AMHAMMYECKOE TOPMOXKEHUE,
¢ OOMOTKM CTaTopa ABUIaTeJsi CHUMAIOT
MepeMeHHOe HampsoKeHre M Ha OHY WU
nBe (ha3bl MOAAIOT MOCTOSTHHOE HaMpsiKe-
Hue. Ilpy 3TOM MarHuTHOE MoJjie OyaeT
BBI3BIBATh BHAYajie 3aMejIcHUE, a 3aTeM
M yIepXaHHe pOTopa B HEMOIBMKHOM
cocTossHUM. TIpeuMyIecTBOM ITUHAMU-
YEeCKOTO TOPMOXKEHMSI SIBJISICTCST BBIIEIIE-
HHUE 3JIEKTPUYECKOM SHEPIMHU B POTOPE
NIBUTATENIs, YTO JeaeT HEHYXHBIM MC-
MOJTb30BaHUE TOPMO3HOTO COIPOTHBIIE-
HUSI, Y TJIaBHBIIA ocTaHOB. Ho MOCKobKyY
BBIXOJIHAsl 9acToTa IpeoOpasoBaTesieM
HEe KOHTPOJIMPYETCSI, TO BPEMST TOPMOXKE-
HUS CTAaHOBUTCS BEJIMUMHON HEOIpeae-

JICHHON. D(PHEKTUBHOCTL TOPMOXKEHUS o

B 9TOM CJIyJae 1o CpaBHEHUIO C IeHepa-
TOPHBIM MeTomoM cocTaBisieT 30-40%.
I[Ipy KoMOMHUpPOBaAaHHOM criocobe
TOPMOXEHHMST MCIIOJIb3yeTCcsl KOMOWHa-
IMs1 ABYX OIMCAHHBIX CIIOCO-
0OB, TO eCTh Ha Iepe-
MEHHYIO COCTaBJISIIO-
IIYI0 BBIXOJHOTO Ha-
npsKeHus: mpeodpa-
30BaTessT HaKJIaIbl-
BaeTCsI TTOCTOSTHHASI
cocTapisomas. DTOT
crocod TOPMOXKEHUS

coyeTaeT B cebe IMpeuMyllecTBa 000MX
3JIEKTPUYECKUX CITIOCOOOB TOPMOXKEHUS U
1no3BoJisieT 3(GHEKTUBHO TOPMO3UTh 3Jie-
KTPOJBUTATENIb 32 KOPOTKOE Bpemsl 0e3
BBIIEJIEHMS TETIJIa B Tpeo0pa3oBaresie.

OCHOBHbIE CEPUM
NMPEOBPA3OBATEJIEM YACTOTbI
®UPMBI SIEMENS

®dupma Siemens MPOU3BOIUT IIMPO-
YAIIYyI0 raMMy JIBUTaTelieil MOCTOSIHHOTO
Y MIEPEMEHHOT0 TOKa W YCTPOMCTB yIpaB-
nenust st Hux. B 1993 rony navanoch
npousBonctBo cepuun MICROMASTER,
KOTOpast cpasy 3aHsuia Beayllre O3ULIKI
Ha pbIHKE MpeoOpa3oBaTesieii 4acToTh
IUTS SJICKTPOJIBUTATENICH OOIEro HasHa-
YeHUs Gy1aroapsi BBICOKUM TEXHUUYECKUM
XapakTepUCTUKaM, TMPOCTOTE YIpaBiie-
HUsI, HEBBICOKOI1 CTOMMOCTU 1 KOMITAKT-
HbIM pa3mepaM. [1oCTOSIHHO pa3BUBas
3TO HaMpaBJIeHUE U pa3pabaThbiBasi HOBbIC
usnenus, pupma Siemens mpeaiaracT He-
CKOJIbKO cepuii mpeoOpa3oBaresieil yac-
TOTBI JJISI YaCTOTHO-PETYJIMPYEMbIX MPU-
BOJIOB, OTJIMYAIOIIMXCS JUANa30HOM
MOIIHOCTE, BO3MOXKHOCTSIMU CUCTEMBI
YIpaBACHUS U KOHCTPYKTUBHBIM UCTIOJ-
HEHUEM.

IIpeoOpa3oBaTe/iM 4YacTOTHl CEpUU
MICROMASTER nipumeHsII0TCS 1151 U3-
MEHEHUSI U PEeryJupoOBaHUsI CKOPOCTU
BpallleHUsI HU3KOBOJBTHBIX ABUTaTEseH
MEPEMEHHOTO TOKAa C TMOCTOSIHHBIM WU
KBaJpaTUYHBIM MOMEHTOM Harpy3ku. Cy-
LIECTBYIOT Pa3InYHbIe MOJETU — OT KOM-
naktHoro ogHodazHoro MICROMAS-
TER momHocteio 120 Bt no MICRO-
MASTER c¢ Tpexda3HbIM BXOIOM MOIII-
HOCTBIO 7,5 KBT.

[TpeobpazoBarenu
cepun MICRO/
MIDIMASTER
Vector (puc. 4) or-

SIEMENS

SIEMENS

Puc. 4. Npeo6pasosarenu yacrotbl cepun MICRO/MIDIMASTER Vector

fpounee
He ObiBaer

Mpoueccop: Intel Pentium II/III/
Celeron (MMC2)

o CeHCOpHbIN 3KpaH

e Pasmep 3kpaHa: 12,1"/13,3",
KW Ha akTMBHOWM MaTpuue

e becnpoBopHas knaBuatypa

e Bupeoapantep: 2X AGP, 8 M6air
SDRAM

«WUnTennektyanbHas» Li-Ion 6arapes
YcToiumsocTb K yaapam po 70g
CreneHb 3awuTbl Kopnyca: IP51

[lnanasoH pa6ounx Temneparyp:
-20...+50°C

L 4

Moprei BEOAA-BLIBOAS

]

Ocnosanue
ANA HACTONBHOTO NPUMEHEHWA

‘

Moacraeka

HrMa

.

Cmennbiin CD/ DVD-ROM
(onuua)

Cymka

Jononxu-
TenbHan
GaTapea

«

Ceresan
Kapta

ABTOMOBUABLHBIA
apantep (10-32 B)

BHewnee
sapagHoe
YCTPOWCTBO

Becnposoauas
KnaBuatypa
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Ta6nuua 1. OcHOBHble TexHUYeCKUe napameTpbl npeo6pasosarteneit cepun MICROMASTER u MICRO/MIDIMASTER Vector

Tun npeobpasoBarens 4acToTsi MICROMASTER 6SE92 MICROMASTER Vector 6SE32 MIDIMASTER Vector 6SE32
[lmana3oH MolHocTen 0,12...75 kBt 0,12...75 kBt 55...75 KBT
1 da3a, 208...240 B +10% 3 ¢asbl, 208-240 B +10%
HanpsxeHue nutaHus 3 ¢hasbl, 208...240 B +10% 3 chasbl, 380-500 B +10%
3 ¢hasbl, 380...500 B +10% 3 da3sbl, 525-575 B +10%
BbixogHas yacToTa 0...400 Iy 0...650 Iy 0...650 Iy
PaspeweHue no yacrtore 0,01 Iy 0,01 Iy, 0,01 Iy,
T y—— — 150% OT HOMWH. TOKa B TeYeHune 150% OT HOMUH. TOKa B TeyeHue 60 ¢
PETRY 60 ¢ 200% OT HOMMWH. TOKa B TeyeHue 3 ¢

BonbT-yactoTHblii: nuHeiiHbin (U/f) Motokocuennexuem (FCC), BekTopHbiii (SVC)

MeTop ynpaBneHus

n kBappatnunbii (U/f2)

BONLT-4aCTOTHBIiA: uneitnbiii (U/F) u keaapatnumbiit (U/2)

[lnckpeTHble BXOAbI (MpOrpaMmMupyembie)

3 (19 dyHKuMit)

6 (24 dyHKLMN) |

6 (24 dyHKuUMN)

AHanorosble BXOAbI

1
(0...10 B, 2...10 B)

(0...10 B, 2...10 B, +10 B, 0/4...20 MA)

2

AHanoroBble BbIXOAbI

— 1 (0/4...20 MA) |

2 (0/4...20 MA)

[lnckpeTHble peneitHble BbIXOAbI
(napametpupyemble)

1
110 B/0,3 A nepem. Toka
30 B/1,0 A nocr. Toka

2
240 B/0,8 A nepem. Toka
30 B/2,0 A nocr. Toka

MeTop oxnaxaeHus MporpaMMHO-ynpaBasieMblil BEHTUAATOP BeHTtunsTOp
[lnanasoH pabouux Temneparyp ot 0 go 50°C ot 0 go 50°C o7 0 go 40°C (50°C 6e3 Koxyxa)
CreneHb 3awuTel IP20 1P20 IP21/1P56

JIMYAIOTCS HATMIMEeM peXKuMa BeKTOPHO-
rO yMpaBJI€HUS, YTO TIO3BOJISIET WCIIONb-
30BaTh X B COCTABE MPUBOIOB IS TIPO-
1IECCOB C TIOBBIIIEHHBIMU TPEOOBAHUSMU
K MMHAMWKE U TOBBIIIEHHBIMU TpeOoBa-
HUSIMIA K CTapTOBOMY MOMEHTY U Tiepe-
rpy3ke, Hampumep, Wi JudTOB, YMaKo-
BOYHBIX MamMH U T.N. Kpome Toro, atu

rnpeoGpa3oBaTeii COBMECTHO C aCHUH-
XPOHHBIMU JIBUTATEJISIMU BO MHOTHUX
ciyyasiX TO3BOJISIIOT 3aMEHUTh 0oJiee
IOPOTO¥i TMPUBOJA TMOCTOSIHHOTO TOKa.
Jnana3oH moiHocTei ot 120 Bt 1o 75 kBt
(95 kBT nmns KBagpaTUYHOUM HArpy3Kwu).
OCHOBHbIE TEXHMYECKHE TapaMeTphbl
npeobpazoBareneii MICROMASTER u

MOLLHbIE NPEOBPASOBATENH JHEPTUH

MICRO/MIDIMASTER Vector mpen-
cTaB/eHbl B TaoOm. 1.
OTIVYUTETbHBIMU ~ OCOOEHHOCTSIMU
npeoOpa3oBaTesieil 9TUX CEpUt SIBISIIOTCS:
® COBMECTMMOCTb CO BCEMHU TUIIAMU
ACUHXPOHHBIX M CUHXPOHHBIX JBUIa-
Tejlell POCCUICKOTO U 3apyOexkHOro

IIPOM3BOACTBA,

ZICON
Electronics

[nanasoH MolHocTen
ot 200 Bt go 10 KBT

LLMpoKuii psis HOMUHANOB
BXOJHbBIX U BbIXOAHbIX
Hanps>XeHnn

YacroTa ceTn
nepeMeHHoro
ToKa ot 10 'y, no 1 klMy

3almTa oT KOpOTKOro
3aMblKaHUs,
nepeHanps>XXeHun,
neperpesa

Koppekuus
Ko3pduumeHTa
MOLLHOCTH

PesepBupoBaHue,
«rops4as» 3ameHa,
napannensHoe
BKJllOUeHMe

CpepHee Bpemst
HapaboTku1 Ha oTKa3
He MeHee 150 Tbicay
Hacos MockBa:
TemnepaTtypHbIN
AvanasoH
oT-20 go +70°C

TenedoH: (095) 234-0636
006. 210 — otgen nocraBok;
[00. 203 = TexH.
@akc: (095) 234-0640
#223 [nsa nucem: 117313, Mocksa, a/a 81
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C.-MerepBypr: (812) 325-3790
ExatepuHOypr: (3432) 75-1871

Web: http://www.prosoft.ru
E-mail: root@prosoft.ru

O6nacTu npumeHeHUs:

* Xene3HOROPOXHLIA TPAHCMOPT,

' 3NEKTPONPHBOaE,

* HEPTEXUMMYECKAS NPOMBILINEHHOCTS,

* GBTOMATH3ALMA TEXHONOTHYECKMX
H C6DPO‘-|HEI[X npoueccos,

* CTAHKOCTPOEHME,

* apualmonHan M oboponHas
SNEKTPOHMKQ,

' NOABHXHAA QNNAPATYPA CBA3M,

* BBIYMCIUTENBHAS TEXHUKG,

* MOpCcKo#t o,

' pagMoBeLanme,

* MEAHLMHG,

* METpOnorus,

* YNpasneHHe cKopocThio TypBuH,

* IPOMBILLNEHHBIE HCTOYHHKM SHEPIHH,

* CUCTEMBI KOHTPONS 30 COCTOAHMEM
oKpyXaloluei cpes,

X UPDMHLUHEHHME H UEGPHﬁHbe
CUCTEMbI OCBEILEHMS,

* IPOTHBONOXUPHAS 3ALMTA,

* TOProsLIe ABTOMATE,

* cHcTemsl BeaonacHocTH

MEPEAOBDIE
PI’OSOﬁ TEXHOAOTUN
ABTOMATU3ALINN

www.cta.ru
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@ BBICOKAS TTEPeTpy30IHast CTOCOOHOCTE;

® BctpoeHHbI [TW-perynsTop (ITU-
perynarop s cepun MICRO-
MASTER);

@ BO3MOXHOCTh TMHAMUYECKOTO
TOPMOXEHWSI;

@ MPOTPaMMUPYeMOe BPEMST pasro-
Ha/TOPMOXKEHUSI C PETYINPYeMON
IJIAaBHOCTHIO;

® GyHKIUS OBICT-
poro orpaHuye-
HUS TOKa s
HaJeXHON u s
Oe3omnacHoi pa-
OOTHI;

® Tuxasi padora
TBUTATEJIS 32
CYET 4YacTo-

A

SIEMENS

Tbl MOAYISALMU  Puc. 5. lpeobpa3zosarenu yactotbl cepun MICRO/MIDIMASTER Eco

npeobpaszoBa-

TeJIsI B CBEPX3BYKOBOM JIMATIa30HE;
©® TerIoBasi M 2JIeKTpUYecKas 3alluTa

Tpeodpa30BaTesst YaCTOTHI U IBUTATEIS;
©® BO3MOXHOCTD TIOIKITIOUEHMUSI K TIPOMBI-

uieHnoit  mwmHe PROFIBUS-DP

(12 M6on).

[Mpeobpaszosarenu yactotet MICRO-
MASTER Eco u MIDIMASTER Eco
(puc. 5) pa3paboTaHbl TSI TPUMEHEHUS
B CUCTeMax OTOTUICHUSI, BEHTUISIIUU, BO-
IOCHAOXEeHUSI, B YCTAHOBKAX TSI KOHIM-
LIMOHUPOBaHUs Bo3ayxa. biaromapst cBo-
UM XapaKTepUCTUKAaM, OHU TO3BOJISIIOT
3HAYUTESbHO CHU3UTH OKCIUTyaTallMOH-
Hble pacxonbl. [IpeobpazoBaTenu nmeOT
BcTpoeHHblii [T /-perynsitop u ¢dyHK-
uuio sHeprocbepexenus. Jduamazon
mougHocteir ot 0,75 kBt mo 315 kBT
Hx ocHOBHBIE TeXHUYECKME TapaMeTpbl
MpeacTaBIeHBI B Ta0JI. 2.

Ta6nuua 2. OCHOBHble TexHMYeCKue napameTpbl npeobpasosareneii cepuu MICRO/MIDIMASTER Eco

J1J1s1 9KCIUTyaTalliy B CJIOXHBIX YCJIOBU -
SIX OKPYKAIOLIEi cpelbl MOXHO MCIOJIb-
30BaTh MpeoOpa3oBare/i B UCIOJHEHUU
co creneHblo 3amuThl IP56 (puc. 6).

IIpeo6pazoBateiu  MICROMASTER
Integrated nmpegHa3HaYEHBI /15T HETTOCPE-
CTBEHHOr0 MOHTaxa Ha apuraresib. C ux
ITOMOILLIBIO JII000I IBUTaTe/ b IIePEMEHHO-
r'0 TOKA C MTOCTOSTHHOM CKOPOCTHIO Bpallie-
HMsI, B TOM YKCJIE U POCCUICKOIO MPOMU3-
BOJICTBA, MOXET CTaTh IBUTATEJIEM C pPery-
JIMPYEMOIi CKOpPOCTbIO BpaleHus. [Tpeoo-
pazoBatesin MICROMASTER Integrated
COBMEIIAIOTCSI C IBUTATEISIMU TPU TTOMO-
M ajanraudoHHoi miaatsl MIP (Motor
Interface Plate), koTopasi CTBIKYeT 3JI€KT-
pUYECKKe BBIBOIbI JBMUIraTellsi U IMPeold-
pazoBateis. [Ipeobpa3oBate/ib KPenmuTCst
K YCTAaHOBJIEHHOW Ha JBUraTeslb auar-
TAIMOHHOM TUTIAaTe YeThIPbMST OOJITAMH.

Tun npeo6pa3zoBarens 4acroTbl

MICROMASTER Eco 6SE95

MIDIMASTER Eco 6SE95

[lmana3oH MolHocTeN

0,75...75 KBt

55...315 kBt

Hanpﬂ»(eume nuTaHuna

3 ¢hasbl, 208-240 B +10%
3 ¢ha3ebl, 380-500 B +10%

3 a3sbl, 208-240 B +£10%
3 (ha3b, 380-460/480/500 B +10%
3 dasebl, 525-575 B +10%

Meperpy304Has cnoco6HOCTb

150% OT HOMUH. TOKa
B TeyeHue 60 ¢

110% OT HOMMH. TOKa
B TeyeHune 60 ¢

MeTop ynpasneHus

Pexxum onTumusaumu anektponotpebnerus (Eco)
BonkT-yacToTHbIN KkBaapatuyHblit (U/f2)

[lnckpeTHble BxoAbl (MporpaMmupyemble)

6 | 6

AHanoroBoe BXoabl

2(0...10 B, 2...10 B, +10 B, 0/4...20 MA)

AHanorosble BbIXO/bl

1 (0/4-20 MA)

2 (0/4-20 mA)

[lucKpeTHble peneiiHble BbIXOAbI
(napameTpupyemble)

(230 B/1,0 A nepem. ToKa)

2 2
(230 B/1,0 A nepem. Toka)

q)VIKCI/IpOBaHHbIe 4acToThl

8 8

Cnoco6bl TOpMOXKeHUS

I'eHepaTopHoe, ANHaMuU4yecKoe, KOM6MHVIDOBaHHOE

MeTop oxnaxpeHus BeHtunatop BeHtunatop
[lnanasoH paboyux Temneparyp 010 o 50°C 010 po 40°C
CreneHb 3awuTsbl IP20/1P56 IP21/1P56

Puc. 6. Npeo6pasoBarenu 4acToTbl

B 3aliULLEHHOM UCNOJIHEHUHM

IIpeobpasosatens cepun COMBI-
MASTER mnpencrasnsier coboit  KOM-
MaKTHBIA MOJIYJb, COCTOSIIIINI U3 HU3KO-
BOJIBTHOTO ACUHXPOHHOIO JIBUTATENIsl C
KOPOTKO3aMKHYTBIM POTOPOM U MTpeobpa-
30BaTelisi 4acTOThl. Takoe MCIOJHEHUE
3HAYUTEJIbHO 00JIeT4aeT HWHTErpalunio
MpUBOJA B YCTAHOBKY (puc. 7).

Kpome perynupoBaHusi CKOPOCTH, Tpe-
00pa3oBaTe/IM YacTOThI MO3BOJISIIOT U30e-
KaTh OPOCKOB TOKA MPU ITyCKE JTBUTATEISI

Puc. 7. NpeobpasoBarenu 4acToTbl cepuu
COMBIMASTER

U1 00ecTeynTh ero 3alluTy B aBapuiiHOM
pexume.

K npeobpazoBaTtesisiM Tpeaiaraercs
IIMPOKUI BBIOOP MOTIOTHUTETbHBIX KOM-
TIOHEHTOB JIJIST HAJIE)KHOM M KOMMOPTHOI
paboThl, TAKUX KaK BXOIHbIE U BHIXOIHBIE
npoccenu, GUIBTPbl dJIeKTPOMArHUTHON
COBMECTUMOCTU, MHOTO(YHKIIMOHAb-
HBII  TyABT C  YeTBIPEXCTPOUHBIM
XKK- nucneemM, mo3BOISIIOLINI OCYIIIECT-
BUTb OIHOBPEMEHHOE yMpaBlIeHUEe MaK-
cumyM 31 mpeoOpaszoBaTesieM C OTHOTO
MyJibTa U 00eCTeYnTh MOAKIIOUEHNE TIpe-
obpazoBaTesisi K KOMIbIOTEPY C TOMOLIbIO
BCTPOEHHOTO B MYJIBT Mpeobpa3oBatest
uHTepdericoB RS-232/RS-485 (puc. 8).
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Puc. 8. MHorogyKuMOHaNbHbII NYNLT yNpaBaeHns

YNPABREHME
NPEOGEPA3OBATEJISMM YACTOTbI
HanomHuMm, 4TO ynpasieHue npeodopa-
30BaTCIIAMU 4YaCTOThbI OCYIICCTBJISICTCA
MOCpPeNCTBOM Habopa IapamMeTpoB, MO3-
BOJIAIOIIUX OCYILICCTBJIATDH BbI60p, aAKTUu-
BU3ALIMIO WK, HA00OPOT, 3aMpeT TON WU
WHOU (PYHKIIMU, 3aaH1e 3HAUECHMS TIapa-
MeTpa, a TakKXKe KOHTPOJIMPOBATH TEKYLIEE
3HayeHUe TapameTpa. [lapamMeTpsl MOX-
HO M3MCHSTH U YCTaHABJIMBAaTh KHOIIKAMU
MeMOpaHHOI KJIaBUATypbl MyJIbTa yIIpaB-
JIEHUsI TIpeoOpa3oBateisl I HaCTPOMKKU
HYKHBIX CBOICTB IIpeoOpa3oBaresi, Ta-
KMX KaK BpPE€Ms pa3roHa, MUHUMAaJIbHBIC

1 MaKCUMaJbHbIE 4acTOTHI U T.0. Homepa
BBIOPAHHBIX MMapaMETPOB M YCTAHOBJICH-
Hble 3HAYCHUSI TTapaMEeTPOB YKa3bIBAIOTCS
Ha 4eThIpeX3HAYHOM LIM(DPOBOM IHCTLIECE.
CrenyeT OTMETMTh, UTO 3adaHUE OITH-
MaJIbHBIX PEKMMOB PaOOThI YaCTOTHO-YTI-
paBJsieMOro MpUBOIA JIsI OOecTieUeHUs
MaKcUMadbHOU 3()hEeKTUBHOCTH (HYHK-
LIMOHUPOBAHMST TEXHOJOTUYECKOTO TPO-
lecca — BOMNPOC BeCbMa HEMPOCTOI
U TpeOyeT OT MepcoHala 3HaHMS U yuyeTa
0COOEHHOCTEN KaK camMoro mpolecca, Tak
1 000PYIOBaHUSI UCIOJb3YeMOTO MPUBO-
na. Bor moueMy uHoraa, Kak aTo caesiaHo,
HampuMep, B MpeoOpa3oBaTessix Cepuu
MICROMASTER Eco 1 MIDIMASTER
Eco, 13 Bcero Habopa mapamMeTpoOB BbI-
NIEJISIIOT TPYMIy ChelralbHO MoA00paH-
HBIX 0a30BbIX MapaMeTpPOB, HACTpoiika
KOTOPBIX MO3BOJISIET MJIs1 OOJBIIMHCTBA
MPOCTEHIINX CTydaeB MPUMEHEHMSI ObICT-
PO OCYIIECTBUTh BBOJ TMPHUBOAA B IKCII-
Jyaraumio. Jlpyras rpyrna napameTpos,
YCJIOBHO Ha3bIBacMasi 3KCIIEPTHOM, CITy-
JKUT JUTI TOYHON HAcTpOiKu mpeobdpaso-
Batensd. [lpu sToM pocTynm KO BTOpOIt
rpymIe Juisl TOCTOPOHHMX MO YMOJTYaHUIO
0JIOKMPOBaH.

OnucaHHbBIN croco® ynpaBAeHUs Ya0-
OeH Ha 3Tare BBOJa U B MPOLIeCcCe IKCIUTY-

ataluy [JIs1 ONepaTMBHOTO WM3MEHEHMS
HacTpoek TmpeoOpa3oBatens. asti uc-
MOJIb30BAHUS K€ YaCTOTHO-YIPaBIISIEMO-
ro nipuBona B coctaBe ACY TII HeobOxo-
IUMO obecrieynuBaTh B3aUMOJACHCTBUE
npeoOpasosateiss ¢ APYTMMU YYacTHH-
KaMM CUCTeMbI yripapiaeHus. st aToro B
cocTaBe MpeodpazoBaTeieil UMeeTCsl pas-
BUTasl CUCTeMa BBOJA-BbIBOIA NAHHBIX,
BKJIIOYalolast B ce0s1 IMCKPETHbIE U aHa-
JIOTOBbIE BXOJbl U BBIXONbI, a TaKXe IO-
cienoBaresibHble MHTepdelichl. B kauect-
Be MpuMepa Ha puc. 9 mpuBeieHa cxeMa
MOAKJTIOUEHHUsI TIeTIeil yIpaBIeHUsT Tpe-
o6pazoBatenst cepurn MICROMASTER
Vector, KoTopblii 00JlagaeT MaKCUMallb-
HBIM UX HAaOOpOM.

B 3aBucMMocTH OT cepum TNpeobpaso-
BaTeIM 4acTOThl Siemens UMetoT oT 3 110 6
MPOTPAMMMPYEMBIX JUCKPETHBIX BXOIOB,
CITOCOOHBIX MHUITMUPOBATH 10 24 pa3mni-
HbIX (GYyHKIUWI ynpaBieHus. Bce 3Tu
(GYHKIIMY MOXHO YCJIIOBHO Pa3[euTh Ha
HECKOJIbKO Tpymni. B mepByio rpymmy
MOXHO OTHECTH (YHKIIVMU YIIPaBICHUS
NBVDKEHWEM JBUTATeNsI, TaKUMU Kak
ITyCK, OCTAaHOB, peBepPC, CITOCOO TOPMOXKe-
Hus. Bropyto rpynity o6pasytoT GyHKIuU
YIpaBJIeHUsT BBIXOIHOM YacTOTOM Mpeos-
pasoBaTesis, TaKOe YIpPaBIEHUE MOXET

I/ PONVIDILIJICHHADIC Wlabdily )bl
CaenaHo B FrepmaHun
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[ 1
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112 |3|4]|]5]|6|7]|8|9]|10]|]11 12 113 |14 |15 | 16 | 17 | 18 | 19 | 20 | 21 | 22
Boa 1 VvV y | LU
|
/

VICTOYHMK nuTaHus
(+10 B, makc. 10 mA)

Ananorosbliit BxoA 1
-10..+10 B, 0/2..10 B
(BxopHoe conpoTusnexue 70 KOM)
vnu 0/4...20 mA
(BXoaHoe conpoTuenenue 300 Om)

Lncbpossle BXogp!

(7,5...33 B, makc. 5 MA)
VICTOYHMK NUTaHNA ANA faT4vka

—

AHanoroeblii Bxog 2
0..10 B uam 0...20 MA

AHanNoroBblil BbIXOA
0/4...20 MA
(Harpy3aka 500 Om)

06partHoii casizu PID
(+15 B, makc. 50 MA)

Bxop TemnepatypHoi
3aLLuThI ABUraTens

Y

PeneitHble BbIX0Ab!

LibichpoBble BXOAbI
(7,5...33 B, makc. 5MA)

Puc. 9. Cxema nogknioueHus yeneil ynpaeneHus npeobpasosarens MICROMASTER Vector

OBITH OCYIIICCTBJICHO IyTeM BBIOOpa 3Ha-
YeHMUsT (PUKCUPOBAHHOM YACTOTHI, OIpeE-
JIEJICHHOU NI KOHKPETHOTO BXOIA WM
3a/1aBacMOil JTBOMYHBIM KOIOM COCTOSI-
HUS TpeX BXOMOB (BOCEMb 3HAUYCHMUIA).
B a1y Xe rpyrimy BXoasaT (PyHKIIMU TIaB-
HOTO YMEHBILECHUST WU YBETUYCHUS BbI-
XOIHOM Y4acTOTBI MPU aKTUBHOM COCTOSI-
HUM COOTBETCTBYIOIETO JUCKPETHOTO
Bxona. M, HakoHel1, TpeThs rpymnma oobe-
JIUHSIET OCTaJbHbIC (DYHKIMHU, HECYIINe
CIYXXKeOHYI0 Harpy3ky (paspelieHue Iuc-
TAHIIMOHHOTO YMpaBJIeHUsI, cOPOC TpPU-
3HaKa OMmMOKM U T.a1.). Jus muraHus
BXOJHBIX LIeTIEld MOXET OBITh HCIOJIb-
30BaH JTMOO BHYTPEHHUI MCTOYHMK IH-
TaHUWSI C BBIXOAHBIM HampsbkeHuem 15 B
MOCTOSTHHOTO TOKa, JIMOO BHEIIHUN MC-
TOYHMK ¢ HamnpsikeHueM ot 7,5 1o 33,0 B
TMOCTOSTHHOTO ToKa (puc. 9).

JIMcKpeTHbIE BXOJIBI MOTYT OBITh AKTH-
BU3UPOBAaHbI Pa3IMYHBIMU CIIOCOOAMM,
B TOM YMCJIe MEXaHUYECKUMU KHOMKaMU
MaHeau YIpaBleHUs] YCTAaHOBKOM, IMC-
KPETHBIMU BBIXOIAMU PA3IMYHBIX yIpaB-
JISTIOIIMX YCTPOUCTB, TAKMX KaK Mporpam-
MUpYEMbIe JIOTUYECKME KOHTPOJIEPbI
(TJIK) munm ycTpoiicTBa yaajJeHHOTO BBO-
na-BbiBoma (Hampumep, cepuu ADAM-
4000 dbupmbl Advantech).

B kauecTBe mpuMepa MOXHO paccMOT-
pPEThb CUCTEMY PEryJMpOBaHMSI MPOM3BO-
IUTEIBbHOCTU Hacoca BOIOMPOBOAHOIO
XO35ICTBAa B COOTBETCTBUM C 3aJaHHbBIM
CYTOYHBIM TIpaPMKOM BOAOMNOTPeOICHUS
(puc.10). U3meHeHue MpOU3BOAUTEIBHO-
CTU OCYULIECTBJSIETCSl MYyTEM CTyIeHYa-
TOrO WM3MEHEHMSI CKOPOCTU BpallleHMSs
JBUATATEJIsI Hacoca ¢ ITOMOIIBIO TTpeobpa-
30BaTeisl YaCTOThl. YMPABISIOLUIMM YCT-
POICTBOM CUCTEMbl MOXET ObITh, HATIPU-
Mep, Jorudeckuii moaysb cepuu LOGO!
¢dupMmbl  Siemens (ornucaHue MOLYJIs
npencraBieHo Ha Bpe3ke 1). Hamuuue B
3TOM MOJIyJie 4acOB PealbHOTO BPeMEHU
MO3BOJISIET B 3alaHHOE BPEMST CYTOK Yepe3
JIUCKPETHBIE BBIXOIBI OCYIICCTBIISTL BbI-

CeTb aneKTponuTaHns

@ L1 L2 L3

Mogaynb LOGO!

[a]
=

(o=

i
@ o1 N ©

o

MICROMASTER Eco 3
MIDIMASTER Eco

@va

[lguratens Hacoca

LN

a)

HavyanbHas ycraHoBka
4acToTbl

Puc. 10. Cuctema perynupoBaHus
Npou3BOAUTENbHOCTU Hacoca:

a) cxema ynpaBJjieHUA HacoCoM;

6) cyTouHblit rpahuk BoaonoTpebneHns

0op TpeOyeMOro 3HauyeHUsI BBIXOJHOM
yacToThl mpeoOpasoBaress. [Ipu sTom
MOXET 0Ka3aThCsl TT0JIE3HOI 0COOEHHOCTh
npeoOpa3oBaresieii 4acToThl Siemens,
KOTOpasl 3aKJI104aeTcsl B TOM, UTO MPU OfI-
HOBPEMEHHOI aKTUMBU3allUU HECKOJbKUX
BXOJIOB MpeodpazoBaTelis, Uepe3 KOTopble
OCYIIECTBIISIETCS BBIOOP (PUKCHUPOBAHBIX
YaCTOT, BBIXOIHAsl 4yacToTa OymeT paBHA
CyMMe BBIOpaHHBIX 3HaueHWi. BBIXOIBI,
He 3aJIeliCTBOBaHHbIE ISl BbIOOpA YaCTO-
Thl, MOTYT OBbITb MCIOJIb30BaHbI, HAINlpU-
Mep, IIJIs1 TyCKa M OCTaHOBa MpUBOAA Ha-
coca WIK BBITIOJHEHUST APYTUX (DYHKITHIA.

Hayinuume aHamoroBbix BXOJOB B ITPe00-
pa3oBaTesisiX YacTOThl MO3BOJISIET OCYIlE-
CTBJISITh HEMIPEPBIBHOE U KOHTPOJIUPYEMOE
yrpaBjieHHue BBIXOAHOI yacToToi. [1peoo-
pasoBatenn MICROMASTER wumeroT
ONIUH TaKOW BXO[l, OCTaJbHble — JIBa, YTO
J1aeT UM JOTOJIHUTEIbHbIE BO3MOXHOCTU
T10 yIpaBJIeHUIO TPUBOIOM. Kaxblii BXOI
MpeIHa3HAYCH 11 BBITTOJIHCHUST BITOJTHE
OIpeIeICHHBIX (YHKIUI. AHAJIOTOBBII
Bxom No 1 MOXeT OBITh MCITOTh30BaH IS
3aJaHUSI 9aCTOThI C ITOMOINBIO CHUTHaJa
B BUJIe TOKa WIM HarpstkeHus. [1pu sTom
TTOJIh30BATEIIO TOCTYIICH s MHTEPECHBIX
BO3MOXHOCTei. Harmpumep, mipum paspe-

o 'ILL |-'r-ll_|l_
N Url
n L
i ]

IIEHHOM aHAJIOTOBOM BXOIIHOM YIIpaBJie-
HUM MOXeT OBbITb 3aJlaH PEeXUM 3aITycKa
peobpa3oBaTesisi MOCPENCTBOM BXOIHOTO
CUTHAJIa TI0 JIOCTVMKEHUM WM OTpenesieH-
HOTO 3HaueHWs. A B TIpeoOpa3oBaTessiX
cepuu  MICRO/MIDIMASTER Vector
BO3MOXHO PEBEPCUBHOE YIIPABICHUE 2JIe-
KTPOABUTATETIEM TIPU WCIIOTb30BAHUU
ouronsipHoro curiaia +10 B.

Pyunoe yrmipaBieHue yepe3 aHaJTIOTOBBIE
BXOZIBI OYEHb IPOCTO MOXET OBITh pea-
JIM30BaHO TIPY MOAKITIOUEHUM K TIpeodpa-
30BaTeNI0 BHEITHETO TMOTEHIIMOMETpa C
cornpoTtusieHreM ot 5 go 100 kOwm, mis
MUTaHUSI KOTOPOTO B TIpeoOpazoBaTesie
MPEeTyCMOTPEH CHeIUaTbHBIN MaJTOMOIII-
HBIII MCTOYHUK C BBIXOAHBIM HAaIpsike-
nuem 10 B (puc.9). Curnan c nBuxka mo-
TEHILIMOMETpPa TIOJAeTCs] HAa aHaJOTOBBIN
Bxox Ne 1, mpu 5TOM IO YMOJIYAHUIO TIe-
peMelIeHne IBMXKKa OT OTHOTO KpaliHero
TOJIOXKEHUST B APYroe OyneT BbI3bIBATh U3-
MEHEHMEe 3HaYeHUsT BBIXOTHOUN 4acTOTHI B
npexaenax ot 0 mo 50 Ii1. [panuuHbie 3Ha-
YEeHUsI TUara3oHa MOTYT ObITh U3MEHEHbI
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MyTeM MU3MEHEHUs 3HAYeHUU COOTBETCT-
BYIOIIVX ITApaMETPOB MPeoOpa3oBaTeIs.

Hanmuume B mpeoOpa3oBarensx Siemens
BcTpoeHHo# dyHKimy [TW/- v [T -pe-
TYJMPOBAaHUSI TIO3BOJISIET OCYIIECTBIISTh
TOYHOE pEeryJrMpoBaHUE JIFOOOTO BHEIITHE-
TO MapameTpa, IMOCTaBJICHHOTO B 3aBUCH-
MOCTb OT CKOPOCTH BpallleHUsI IBUTATEJIST:
JIaBJICHUSI Hacoca, TeMIIepaTypbl B CUCTe-
Max BEHTWJISILIMM, pacxoma u ap. Koneu-
HO, I PaOOTHI B 3TOM PEXUME TpeOyeTCsT
MPUMEHEHNE COOTBETCTBYIOIIETO TaTIMKa
obpartHoii cBs13u. OCHOBHOE Ha3HAaYeHUE
aHasioroBoro Bxona Ne 2 mpeobpazoBaresist
KakK pa3 U COCTOMT B IIpUeMe CUTHaJla OT
Takoro aaryuka. [Ipumep ncrnoab3oBaHus
YaCTOTHO-YMPABJISIEMOTIO 3JIEKTPOIIPUBO-
Ja Ul TIOJIEPXKaHUsT TTOCTOSTHHOTO JaB-
JICHUSI B CHUCTEME BOJOCHAOXEHUS WIN
BEHTWJISILMM TIpuBeeH Ha puc. 11. Heo0-
XOAMMOE 3HauyeHUEe MaBJICHUS 3aJaeTcs
yepes aHaJoroBblii Bxoa No 1 ¢ moMolibio
noTeHIMomeTpa. JlaTuuK naBaeHus, B Ka-
YECTBE KOTOPOTO MOXKET OBbITh MCIIOIb30-
BaH nipeodpaszosatenb SITRANS P cepun
Z dupmbl Siemens (omucaHue mpeodpa-
30BaTe/Isl MPEACTaBICHO Ha Bpe3ke 2),
npeoOpa3yeT JaBjieHHME B TPyOONpPOBOJE
B dJIEKTpUYecKuii curHai 4-20 MA, rmocry-
NaplIuii Ha BTOPOIl aHAJIOTOBBIA BXOM
npeoOpa3oBaTesist YacTOThI. JIJIst 3JIeKTpO-
MUTaHUs JaTYMKa MpeaHasHayeH BTOPOM
BCTPOCHHBINI MCTOYHUK TMTAHUSI C BbI-
XOIHBIM HarmpstkeHueM 15 B u Harpysou-
HoOit cmocobHocThio 50 MA. 3anmaHue
KO3 GUIIMEHTOB YCUJIEHUST TIPOITOPLIMO-
HaJIbHOTO, MHTErpajbHOro u auddepeH-
nuanbHoro 3BeHbeB ITU]I-perynsropa
OCYIIECTBIISIETCS Yepe3 COOTBETCTBYIOLINE
napaMeTphl Ipeoopa3oBaTelis.

Bce onucaHHble criocoObl yrpaBieHuUs
npeoOpa3oBaTe/IIMU YaCTOThI SIBJISIIOTCS
npuMepaMu MECTHOTO yrpasieHus. Kpo-
M€ TOro, CYLIECTBYET BO3MOXHOCTb U
JMMCTAHIIMOHHOTO YIPaBJIEHHUs C TOCTYIIOM
KO BCEM IlapaMeTpaM Ipeobpa3oBaTelis.
DTa BO3MOXHOCTb MOXET OBbITh peaii30-
BaHa Yepe3 MCIOIb30BaHEe BCTPOSHHOTO
B KaXIbIii TIpeoOpa3oBaTelb 4acTOTHI
MOCJIeI0BaTeIbHOTO MHTepdeiica, CooT-
BetcTBytomero cranmapty EIA RS-485.
B ceTh mepenaun maHHBIX Ha Ga3e MHTEP-
¢eiica RS-485 moxeT ObITb O0OBEAMHEHO
1o 31 nmpeoOpaszoBaTesisi, KaxkIblii U3 KO-
TOPBIX MMeEET CBOW YHUKaJIBbHBIN ajipec,
3aJlaBaeMblii 4epe3 COOTBETCTBYIOIIMI
mapameTp. YIpaBieHHe TpeoOpa3oBaTe-
JIIMU, OOBETUHEHHBIMUA B CETh, OCYIIE-
CTBJISIET BEAyIllee YCTPOUCTBO, B KaUeCTBe
KOTOPOTO MOXET BBICTYITaTh KOMITbIOTEP,
TUIK wiu BHEWIHUWI MyJbT YIpaBIeHUS
npeodpa3zosares. s oOMeHa JTaHHBIMU

CeTb aneKTponuTaHns

Maxenb ynpasnenns

MICROMASTER Eco
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= mA| Har4uk gasnexus
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Puc. 11. Cuctema noapaepkaH1A NOCTOAHHOrO AaBneHuna ¢ ucnonbsosaHuem MUAA-perynaropa

HCTIONB3yeTCs pa3paboTaHHBIN GUPMOit
Siemens mporokon USS, KOTophIil TTOI-
NepKUBaeTCs Mpeodpa3oBaTeISIMU YaCTO-
TBI BCEX CepUii. DTOT MPOTOKOI peaTn3yeT
KOH(UTYPALINIO «BeIYIINI-BSIOMBIii», TIpH
KOTOPO¥ MHUIIMATOPOM OOMEHa SIBJISIETCS
Be/ylllee YCTPOMCTBO, a BEAOMOE JIUIIb
OTBEYAaeT Ha COOOIlEHUe, MepelaHHoe B
ero agpec. Kpome Toro, mporokomnom USS

MPETyCMOTPEH U IIUPOKOBEIIATEeIbHBII
pexuM obOMeHa, IpU KOTOPOM anpecara-
MU COOOIIEHUSI SIBIISTIOTCSI BCE YCTPOUCTBA
cet. MakcumanbHasi CKOPOCTb OOMEeHa,
nomaepxkuBaemass mpotokoysom USS,
paBHa 19 k6ona. Tenerpamma nmeet GuK-
CUPOBaHHYIO JUIMHY 14 GalT, KaXablii 13
KOTOPBIX MMEET CTaHIAPTHBIN Ui yCT-
pOWCTB € ACHUHXPOHHBIM PEXUMOM

2 PEPPERL+FUCHS

HauBbiclian 6e30nacHOCTb

se

© VHOYKTUBHbIE M EMKOCTHbIE AaT4MKK
© MarHuTHble AaTYUKK

© yNbTPa3BYKOBbIE AATHUKM

© GOTO3NEKTPUYECKME JaTUUKH!

U3mepuTtenbHoe U ynpasnsiowee o6opyaoBaHme
Cuctembl naeHTUGUKaLUN

AS-uHTepdeiic

BAoKKU CKpo3alMTbl Ha CTaGUAUTPOHaX
Yeunutenu-pasaenutenu

[IBOMYHbIE ¥ aHANOroBble JaT4YUKU C Pa3/IUYHBIM NPUHLUMOM AEWCTBUSA:

AuddepeHumnanbHblie U a6CONOTHLIE MOBOPOTHbIE KOAUPOBLLUKU

[laHHoe oGopyaoBaHUe NOCTaBAAETCA U BO B3pbiIBO6GE30MNacHOM UCIMOIHEHUH

€ $4ce
TouHoe H3MepeHHe

LUnpoKuit BbIGOP U3genuii Ana aBToMmaTusauuu npeanpusTum

ProSoftE5Ee

www.prosoft.ru
E-mail: root@prosoft.ru
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obmeHa opmar: 1 cTapT-6ut, 8 OUT JaH-
HBIX, OUT KOHTPOJISI Y€THOCTU U CTOTI-OUT.
DT0, a TaKKe MOCTYITHOCTh MOAPOOHOTO
OMUCAHUSI TIPOTOKOJA, OOEeCIeuynBaeT
MMOJTb30BaTENI0 BO3MOXHOCTh peann3a-
1 mporokoja USS nmis coOcTBeHHOTO
YIIPaBJISIIOIETO YCTPOIICTBA.

Jns psga cepuil mpeobOpaszoBaTesnieit
JOTIOJTHUTEJIBHO MOXKEeT OBITh MCIOIb30-
BaH MO[YJb, TO3BOJISIONINI BHITIOJTHUTH
MOK/II0YeHNE Tpeodpa3oBartessi K TMpo-
MmbinuieHHO# cetu PROFIBUS-DP. C mo-
MOIIIbIO TAKOTO MOJYJsSI O0ecTeynBaeTcs
MPOCTOM M HEAOPOroi crnocod MHTEerpa-
LMY YaCTOTHO-PETyTUPYEMOTO TIPUBOAA
B CUCTEMY aBTOMAaTHU3aLINH.

Pamxu craTthbu mpocTo HE MO3BOJSIIOT
bosiee TOAPOOHO pacckaszaThb 000 Bcex

OEHHOCTSIX IMPUMEHEHUsI Mpeodpa3oBare-
et yactothl (upmbl Siemens. s ge-
TaJIbHOTO O3HAKOMJICHHUsI ¢ MH(MOPMALIK-
el 0 3TUM BOIIPOCaM ClIefyeT O0pallaTh-
Cs1 K COOTBETCTBYIOIIMM KaTaJOraM.

BLICTPEE, BbILIE, CUJILHEE
OJUMIIMIACKUN 1€BU3, BbIHECEHHBIN
B 3aTOJIOBOK 3TOTO pa3fesia, B IOJHON Me-
pe XapaKkTepu3yeT HOBBII MHOTOIIETIeBOM
npeodpazoBaTensb 4actotel cepuu MIC-
ROMASTER 420 mis nBurateneii mepe-
MEHHOTO TOKa MOIITHOCTBIO oT 120 Bt mo
11 xBt (puc. 12). Brot npeobdpa3zoBaTelib
OTJIMYAETCSI HOBOM APYXKECTBEHHOI 10 OT-
HOIIEHWIO K TO0JIb30BaTeI0 CTPYKTYpOit
1apaMeTpoB, MPOCTHIM MOHTaXOM U BBO-
IIOM B 9KCIUTyaTaluIo, a TAaKXKe MPOCTOTON

Hosoe MpeacTaBiIeHO
B TpeX TUIOpa3Mepax M Mperjaraet psi

IIOKOJICHUE

CBOWCTB, KOTOPbIe OOBIYHO OTCYTCTBYIOT
B InpeoOpa3oBaTesisix
Kiacca:

AHAaJIOTUYHOTO

® TOYCYHO 3ajlaBacMasl XapaKTepUCTHUKA
U/f nmo3BoJisieT MpUMEHSITh Tpeobpas3o-
BaTesb JJISI pabOThl ¢ AaCMHXPOHHBIMU
U1 CUHXPOHHBIMU JIBUTATEIISIMU;

® 16 YCTaHOBOK B PACHIMPEHHOM DPEXHU-
Me u 6ojiee 100 B 9KCTIEPTHOM;

@ BbICOK03(h(PEeKTUBHOE AMHAMUYECKOE
TOpPMOXEHUE
Y KOMOMHUPOBAaHHOE TOPMOXEHUE;

TMIOCTOSTHHBIM ~ TOKOM

@ aBTOMATUYECKUII BBIOOP YAaCTOTHI MO-
YJISIUMU 7151 OECITIyMHOM paOOThI;

©® CUCTUYNK DIEKTPUUECKON IHEPTUU IS
U3MEpEeHUsT TMOTPEOIEHHON 2JIEKTPO-

(byHKLlI/IOHaJIbeIX BO3MOXKHOCTAX U OCO- MHTErpaly B CUCTEMbI aBTOMATHU3alIuU. OHEPIuu,

A

Jlornueckune mopynu LOGO!
Nornyeckne mogynun LOGO! dumpmbl Siemens npegHa3HayeHbl
LNS peLlleHusi MPOCTbIX 3aAa4 aBTOMaTU3aLMK € IOrM4Yeckon 06-

paboTkoi MHdopMaummn. VIMeT BCTPOEHHblE KiaBUaTypy U g
XUAKOKPUCTaNnIn4eckm gucrien. [ins nporpaMMmMpoBaHns Mo-

Oynen UCMonb3yloTcs CaMble PacnpoCTPaHEHHbIE Ha MpPaKTUKe

ynpasnsiowye GyHKLmK, B Tom yncie 8 6asosbix (AND, OR, NOT,

NOR, XOR u T.n.), a Takxe 21 cneuumanvsnpoBaHHas (3agepxka I A

BKJIIOYEHUS, 3al€PXKKA BbIKMIOUYEHUS, UMMYNbCHOE pene, Yachl,
pene ¢ caMOGNIOKMPOBKOW, TaKTOBLIA FeHepaTop, 3agep>kka

BKIO4YEHUA C 3aNOMUHaHUEM, CHETHUK paGoqero BpeMEHU, NM-
nynbcHoe pene/wmnyanHblﬁ BbIXO[, PEBEPCMBHbIE CHETYUKU,
Tpurrep, reHepatop MMMNynbCcos, FO,D,VI‘-IHbII;I 4aCcoOBOW BbIKJIIOYa-
Tenb, Hep,eﬂbeIl‘/'l YacoBou BbIKJIKOYaTeNb, reHepaTop C.l'ly‘-lal;leIX

90

nocnefoBaTeNbHOCTEN, aHANOrOBbIA TPUITEP, aHANIOrOBbIN KOM-
napartop u gp.). Mpoleaypa NporpaMmMmnpoBaHUS MOAyNel co-
CTOUT B BblOOpe yHKLMOHAaNbHBIX ONIOKOB Y 0ObeAVHEHUM KX B
nporpammy yrnpasieHu1s MyTeM NPOCTOro HaXaTusi COOTBETCTBY-

y . 2
IOLWNX KiaBULL. ﬂ,ﬂﬂ XpaHeHua ynpasnftowen nporpaMmMbel B MO- L 126 J

[lyne Ucrnonb3yeTcs BCTPOEHHOE SHeProHe3aBMCMMOe 3arnoMuHa- 6) ! o
touee ycrporicteo (EEPROM). Co3paHne pesepBHOM KOMMU NPo- la6apumHsie pasmepsi modyna LOGO!Basic (a) u LOGO!Long (6)
rpamMmbl, a TakXKe nepeHoc ee Ha apyrve moaynu LOGO! moxet
ObITb OCYLLECTBNEHO C MOMOLLBIO CrielManbHbIX Mogyner NamsTul. LOGO! Long Bus — BapuaHT c noaaepxkon AS-uHtepderica;
LOGO! Pure — cyHKLMOHanbHbIM aHanor LOGO!Basic, Ho He nme-
UcnonHenune

JNornyeckune mogynu LOGO! BbinyckaloTcsi B HECKOSIbKMX MOA-

IOLLMI BCTPOEHHBIX AVCTINEs U KNaBUATYPbl, X MPOrpamMM1poBaHne
BbIMOJIHAETCS C MOMOLLbIO KOMMbIOTEPA UMM MOAYNeEN NaMsTU.
duKaumax C HarnpskeHUeM nuTaHus JNlornyeckne mopynu SIPLUS saBnsioTcs nonHbIMU (PYHKLMO-

KaK 12 1 24 B NOCTOAHHOTIO TOKa, Tak HanbHbIMM aHanoraMu CooTBeTCTBYOWMX Moaynen LOGO!, Ho

1 115/230 B nepemeHHOro Toka: paccumTaHbl Ha AnanasoH pabouunx Temnepatyp ot —20 o +70 °C

LOGO!Basic — 6a30BbIi Bapu- 1 BNaxHoCTb A0 98%.
aHT C 6 AUCKPETHLIMM BXOAAMM U
UHcTpymeHTanbHbIE CPpeacTsa
nMpoOrpaMmmMmmpoBaHUSA

[na paspaboTky 1 OTNaAK1 NPOrpamMm AJisi NOrMyeckmx Mo-

4 QNCKPETHBIMU BbIXOJAMU; BEP-
K ¢ nuTaHrem 12 n 24 B nocro-
AHHOMO TOKa UMEIOT 2 AOMONHU-
TeNbHbIX aHanorosbix Bxoga 0-10 aynen LOGO! ¢ nmomoubto KOMMbloTEPa MpefHasHayeH npo-
B, koTOpble MOryT Mcnonb3oBaTb- rpaMMHbI nakeT LOGO!Soft Comfort, ucnonHsiemsin nopg yn-
CSl U KaK OUCKPETHBIE; paBneHveM onepaunoHHbix cuctem Windows 95 nnu Windows
LOGO!Long — BapwuaHT c 12 NT 4.0. NMakeT No3BoNsfET OCYLWECTBANATL FpacUyeckuin BBOA, U
OUCKPETHbIMY BXOAAMU U 8 aunc- penakTMpoBaHMeE NPorpamMmbl, a Takxke oTnaaky nporpamMmbl B

KPEeTHbIMW BbIXO4aMWU;

BrewHuti 8ud modyns LOGO!Basic

pexunme smMynsaunm norm4eckoro moaynsa.

www.cta.ru
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©® MOJIyJIbHast KOHCTPYKIMS (CheMHas Ima-
HeJIb orepaTopa Ui MECTHOTO YIpaB-
JIEHUST TpeoOpa3oBaTesieM, pacIlupeH-
Hasl CheMHas TaHelb olleparopa
IJIST YTIpaBJICHUS TPYMIIOi, Co-
crosieit MakcuManabHO U3 31
mpeodpasoBareisi, 1o
npotokoiy USS).
MHorue mnpeobdpaszo-
BaTeJIM JTaHHOTO Kjlacca
HCTIOJIb3YIOTCSI B TIPOC-
THIX 3aJa4yax IMO3UIIHO-
HupoBaHus. [1pu sTom
npeobpasoBaTenb
yIpaBIsSieTCsl CUTHaJIa-
MU, UIYIIAMHA OT UHTETpH-
pYeMbIX B pabouyuii MexaHU3M
naTyukoB. biarogapst ontruMu3anuy mpo-
rpaMMHOI0 OOeCreYeHMsI, JOCTUTHYTa
BBICOKAsl CKOPOCTb peaKIIMy Ha BHEITHUE
curHanel. BenenctBue atoro MICRO-
MASTER 420 pemiaeT 3amauu MO3UILMO-
HUPOBAHUS C HEOOBIYHOW IS JAHHOTO
KJ1acca TOYHOCTBIO M CKOPOCThIo. OnTH-
MM3MpPOBaHa CKOPOCTb DPeaKIMU U ISt
aHaJIOTOBBIX BXOAOB. BcienactBue storo
MOXHO paboTaThb B TaKMX HEIOCTYITHBIX
paHee A TpeoOpa3oBaresiell JaHHOTO
KJacca pexumax, Kak CHUHXPOHU3aLMs
BpallleHUs BAJIOB JIBYX JIBUTATENCH.
Hapsiny co cBouMMHU BbIAQIOIIMMUCS
TexHuuyeckumMu gaHHbiMu, MICROMAS-
TER 420 Tak ke npocTt npu BBOJE B 9KC-
riyaTaluio, Kak U MmpeodpaszoBaTeau
MPEAbIAYIIET0 MOKOJEHUS. 3HAUUTEIbHO
YOPOIIAIOT BBOM B 9KCIUIyaTallMIO CTPYK-
TYPUPOBAHHOCTb U YMOPSAOYEHHOCTh

AdaTtuuku gasneHusa
SITRANS P cepun Z

[ns peleHns 3apay, He Tpebyto-
LLNX BbICOKOW TOYHOCTU n3MepeHus,

a TakXxe nepecrp0|7|K|/| AnanasoHa nsmepe-
HUA B Mnpouecce sKcnnyatauuu, CbI/IpMa
Siemens nocraBnaet Hejoporue msMepu-

Ta6nuua 3. OCHOBHbIE TEXHUYECKUE AaHHbIE JATYUKOB

Puc. 12. Mpeo6pa3oBareny 4acToTbl CEpUU
MICROMASTER 420

napameTpoB. JIjist ObICTPOIT cTaHIAPTHOM
HaCTPONKU Mpeodpa3oBaTeisi JOCTATOUYHO
12 mapameTpos.

MICROMASTER 420 — 3T0 npeobpa-
30BaTe/b YACTOThI, KOTOPBII B HacTOsIIIEe
BpeMsI HaWJy4IlIMM 00Opa3oM MHTErpupy-
eTcsl B CUCTeMy aBTOMaTu3aluu Simatic
HE3aBUCUMO OT TOTO, UAET JIU PeUb O MU-
KpokoHTpoJuiepe Simatic S7-200, xoto-
pBIi TMOAKITIOYAETCS Yepe3 IMocieaoBa-
TeJbHbIM MHTepdeiic RS-485, wiu o
CJIOXKHOM CHUCTEeMe <«BEIYIINI-BEIOMBIN»
¢ Simatic S7-300/S7-400, cBsi3b MeXIy
3JIeMEHTaMU KOTOPOU TIPOUCXOAMT IO
mwurHe PROFIBUS. Bbnaromapst BKiIOUe-
HUIO TIPUBOIHOM TEXHUKU B IpOrpamMmy
TIA (Totally Integrated Automation),
obecrieunBaeTcsi yio0CTBO B IMPOEKTUPO-
BaHUM, HAJEXHOCTb B KOMMYHUKAIIMU

BrewHuti 8ud damyuka
dasnerus cepuu Z

NnanasoH n3mepeHus

o1 0 go 400 ar

BbixomHOWM curHan

4-20 MA

Hanpskenune nutanus

ot 10 o 36 B noctosHHOrO
ToKa

MakcumanbHas norpewHoCTb U3mepeHnsa

He 6onee 0,25% OT NONHOW
wKansl

[lnanasoH pabouux Temneparyp

o1 —25 o 85°C

[lnanasoH Temnepatyp xpaHeHus

o1 -50 o 100°C

[lnana3oH Temnepatyp KOHTPOAMUPYeMON cpeapl

ot -30 go 120°C

MaTelean U3MepUTEeNbHOro 3JieMeHTa

AL,0,-96%

Marepuan u3mepuTenbHoit Kamepsl

HepXasetowas cranb

Macca, npumepHo

0,25 Kr

CreneHb 3awWwuThl KOpnyca IP65

M WHTETPapOBaHHOCTb B €IUHBII KOMII-
snexc cpenctB ACY TII.

3AKJIIOMEHMUE

CyllecTByOIINE TEHACHIMY Pa3BUTH
TEXHUKHU 1 TEXHOJIOTUU B O0JIACTH YaCTOT-
HO-PETYJIMPYEMOrO IIPUBOAA IO3BOJISIOT
YIBEPKIATh, YTO YK€ B HEIAJIEKOM Oymdy-
LIEM MMPAKTUYECKU HE OCTAHETCSI HEPery-
JINPYEMOTO 3JIeKTponpuBona. Ilpu stom
Ha IEPBbI IJIaH BBIXOAUT IIPOOJIeMa I10-
JIy4eHUSI MaKCUMaJbHOM 3KOHOMUYEC-
KOt 2(D(eKTUBHOCTHU OT €0 MIPUMEHEHHS],
MOCTIDKEHME KOTOpPO 00ecIieYnBaeTCs,
MpEXIe BCEro, 4epe3 pealu3aliio KOM-
IJIEKCHOTO ITOAX0/1a K BOIIPOCY UCIIOJIb30-
BaHMsI PEryJIMpPyeMOro IpHUBOIA B COCTAaBe
CHCTEM YIpPaBJICHUS TEXHOJIOTUYECKUM
nporeccoM. Bo3aMoKHOCTH e COBpeMEH-
HBIX IIpeoOpa3oBaresieil YacTOThI I103BO-
JIAIOT 3TO JAejaTh BechbMa ycmeinHo. Ha-
NIEXKHOCTh M CTeTIeHb TOTOBHOCTHU IIPe00-
paszoBaTesieil yacToThl (pupMbl Siemens B
MOJIHOI Mepe COOTBETCTBYIOT COKPOBEH-
HOI MeuTe J1I000ro SKCIUTyaTallMOHIIMKA,
Ha4YMHAasl OT TEXHMKA M 3aKaH4YMBasl IJ1aB-
HBIM MHXEHEPOM, KOTOpasi BbIpaxkaeTcs
He3aMbICI0BaTOil (opmyJioii: «YcraHo-
BWJI, BKJIIOYWJI U... 3a0bU1». @

A. BapmuH — coTpyaHUK Gupmbl
MPOCODT

M. TawnmMuxkmm — coTpyaHUK
000 «CumeHc»

Tenedon: (095) 234-0636

®Dakc: (095) 234-0640

E-mail: root@prosoft.ru

B - I

OcHosHble pasmeps! damyuka cepuu Z

TenbHble Npeobpasosatenu gasneHns 7MF1553. OHKM npegHas-
HayeHbl 41 U3MEPEHWNS OTHOCUTENIbHOTO U abCoNOTHOrO AaB-
NEHWS ra3oB., XXWAKOCTEN W Napa B SHEPreTUYeCKOM U MaLIMHOCT-
POUTENBHOW MHAYCTPUM, CUCTEMAX BOLOCHAOXKEHNS U T.M.
MpeobpasoBaTtenb COCTOUT U3 TOHKOMIEHOYHOW W3MepUTENb-
HOW YeNKM C Kepammnyeckor MemMmbpaHoM 1 3IEKTPOHHOW CXEMbI,
KOTOpble BCTPOEHbI B KOPMYC U3 HepXKaBetoLen cranu. HapyxxHas
MOHTaXxHasi pe3bba G1/2A, BHYTPEHHAA — G1/8A. dnekTpuyeckoe
NOAKIIOYEHME OCYLLECTBNISIETCS Yepe3 YrNoBOe LUTEMNCENbHOE COo-
epviHeHve Tuna A (DIN 43650), nmetoLuee KabenbHbI canbHUK Pg9.
B akcnnyaTaumm npeobpasoBaTenu He TPedyHoT TEXHNYECKOTO 06-
Cy>KMBaHWS, KPOME NEPUOANYECKON MPOBEPKM HyIsi Anarna3oHa.
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CHCTEMHAS HHTETPALHA

SHEPTETHKA

ACY TN Ha 6a3e

NPOrpaMMHO-TEXHUUYECKOro
kKomnnekca «Om-mera»

Brnagummp Onobpses, Banepwii KOpacos

Paccmatpueaetcs cuctema KOHTPONS M ynpaBAeHUs TEXHONOrMYeckuM obopyaoBaHmuem
M npoueccaMu Ha 6ase koHTponnepoe ¢pupmel Omron. B kavectse npumepa npmsepeH
NPOEKT, peann3oBaHHbii ans kotnoarperata 6 (E-220) T9C-1 Apxanrensckoro LIBK.

BBEAEHME

IIporpecc He cTtouT Ha MecTe. C Kax-
IIBIM TOJIOM pa3BMBAeTCsS MPOM3BOACTBO,
MOACTPanBasICh IO HOBBIE TPeOOBaHUS,
MpeabsBIsieMble K KadyeCTBY BBIITyCKae-
MO TTPOAYKIIMK. MonepHU3UpYyeTCst 000-
pyaoBaHUe, TOSIBIISIOTCSI HOBBIE TEXHO-
JIOTWH, BCe OOJIbIlIe BHUMAHUS YAEISIeTCS
5KOJIOTUY TIPOU3BOJICTBA.

[IpoGnema aBTOMATU3ALMU TEXHOJO-
TMYECKUX TIPOIIECCOB aKTyaslbHa, C 3TUM
TPYIHO HE comacuThcs. PykoBomutenu
OOJIBIIMHCTBA TIPEANPUITUIA 3TO TTOHU-
MaT U UAYT Ha JOPOTOCTOSIIIINE PEKOH-
crpyKiuu. OaHaKO TTOPOM OYEHB CIOKHO
cpear OOJBIIOrO pa3HOOOpa3usi Mpe-
JlaTaeéMbIX pPa3IMYHBIMU KOMMAHUSIMU
pelIeHMit clieaaTh MpaBUWIbHBIN BBIOOD.

[lIupokuMKU BO3ZMOXHOCTSIMU TIpU Pe-
IIEHWU 3a7a4 aBTOMAaTU3alluy 00JanaoT
CHUCTEMBI, T/Ie B KauecTBe 0a30BOro 000-
PYIOBaHUSI MCIOJB3YIOTCSI KOMITOHEHThI
arnoHckoir (pupmbl OMRON. K Ttakum
CHCTeMaM OTHOCHUTCSI TPOTPaMMHO-TEX-
Hudeckuii komrieke (I1TK) «Om-mera»,
paspadoTtanHbiii HITI® «PAKYPC».

IITK npousBoauTcss B COOTBETCTBUU C
TV 4252-001-27462912-98, umeet cepTu-
(bukaT yTBepXKACHUS TUIIA CPENCTB U3ME-

penust RU.C.34.022.A Ne 6090 u cepTu-
duxkar coorBercTBUsT Ne3114659.

OCHOBHOE HASHAMEHME

U BLINMOJIHAEMBLIE ®YHKLIUMU
ABTOMAaTU3UPOBAHHOE  YIIpaBJIeHUE

TEXHOJIOTUIECKUM O0OpyIOBaHUEM U

TPON3BOICTBEHHBIMU TIPOIIECCAMMU STBIISI-

eTcsl OCHOBHBIM HazHaueHueM [ITK

«Om-Mera».

Kommutekc BBITIOTHSIET cliemytonme oc-

HOBHBIE (PYHKIINU.

©® ABTOMAaTHYECKOE YIpaBJIEHNE TEXHO-
JIOTUYECKUM O0OpyIOBaHUEM U TIPO-
WM3BOJICTBEHHBIMU TIpOLIECCAaMU TIO 3a-
MAHHOMY aJTOPUTMY TIPU JUTUTEIbHON
paboTe c TommepXKaHNeM YCTaHOBJIEH-
HBIX TapameTpoB. [1pu aTom pexycmo-
TpeHbl BO3MOXHOCThH 3adaHUsl orepa-
TOPOM TMapaMeTpOB aBTOMATUYECKOTO
pexXrMa 1 IMCTAaHIIMOHHOE YTIpaBIeHNe
OTIETbHBIMU WCIIOTHUTEIbHBIMUA Me-
XaHU3MaMU.

® udopmannonHoe obecrieyeHue pa-
OOTBHI oOllepaTopa: aBapuifHasi W TIpe-
IyTIpeuTeNbHas CUTHAIA3AIIUS, PeTU-
cTpanusi HEOOXOIMMBIX TapaMeTpPOB,
TIpeoCTaBIeHNE TEKYIEH U apXUBHOM
nHOOPMAIIMU O COCTOSTHUU 000pYyIO-
BaHUS W TapaMeTpax TEeXHOJOTUYec-
KOTO TIpoliecca, pacredaTka OTYEeTOB
(3a cMeHy, CYTKM, MecCSII) U TpaduKoB.
Busyanuzaiust TeXHOIOTMYECKOTO Mpo-
1ecca M mapameTpoB 0OOpYIOBaHUS B
1MdPOBOM U rpauIeCKOM BUIIE.

@ BeneHue apxuiBOB 1apamMeTpoB U COOBI-
Tnit. B apxuBe mapamMeTpoB coxpaHsi-
TOTCSI TIOKA3aHUSI BCEX aHAIIOTOBBIX CHT-
HaJoB, nocrynamumx Ha Bxoasl [1TK.
JVCKpeTHOCTh apXUBUPOBaHMS He 00-
jiee 5 cekyHl. BpeMmsi xpaHeHus 3Haue-
HUli He MeHee 14 cyTok. Bpemst xpaHe-

HUSI THTETPATbHBIX TAPAMETPOB HE Me-
Hee 5 eT. B apxuBe coObITUi coxpaHsi-
I0TCSI BCe KOMAaHMbI, BBIPAOOTAaHHBIE
KOMILJIEKCOM U TIOAaHHBIE OMEePaTopoM
¢ TepMUHaa, nH(OpMaIus o cpadaTbi-
BaHWM 3aLIUTHI U O TIPEAYIPEXIEHUSIX,
nHbOpMaLK O HEUCIIPABHOCTSIX 000-
pynoBaHusi. [IMCKPETHOCTb apXUBUPO-
BaHUs cOOBITHIM He Oosee 0,2 CeKyHI.
Bpems xpaHeHus He MeHee 4 CYTOK.
Peanuzanust v mopmepxkaHue OTOENTb-
HOTO apxuBa IO TPUHILWITY <«aBapuii-
HOTO Cpe3a», B KOTOPBI C MAaKCUMaJb-
HO BO3MOXHOW YacTOTOW 3aHOCSATCS
BCe MaHHbIE, MMOCTYMAIOIINE Ha BXOMBI
IITK, 3a 50 munyT 1o aBapuu u 10 Mu-
HYT TOcJe aBapuu (aITOPUTM <«ITOC-
JIE[IHETO 4aca»). ApXWB TMpeTHa3HauYeH
IUTST paccienoBaHUs TIPUYUH aBapuu.
OnHOBPEMEHHO MOXET XPAaHUTLCS He
MeHee 10 «aBapuiiHBIX CPE30B».
[Monnepxka MpPOTOKOJOB OOMEHa WH-
dbopmarnmeit ¢ ceTsiMU BepXHETO ypoOB-
Hs1 (ypoBeHb ACY Tmpenmpustuem).
Hoctyn k nHGOpMaIUK OTNPEaeIsIeTCs
Ha CTagusIX TIPOEKTUPOBAHUS U BHEMI-
penusg IITK.

Benenuve xaneHmapst v peanu3anus da-
COB peaqbHOTO BpeMeHU. TOYHOCTH
XOJIa YacoB He MeHee | MUHYTHI B CyT-
ku. [Tpu Bkmouenuu [1TK B ungopma-
mroHHyto cetb ACY TII npennpusrust
BCTPOEHHBIE YaChl CHHXPOHU3UPYIOTCS.
Peanuzaumst 3amuThl OT HECAHKIIMO-
HUPOBAHHOTO JOCTyNa K TMapameTpam
HaCTPOWKN U COXPAHSIEMBIM NAaHHBIM.
Hoctynm k mapamMeTpaM HacTpOUKU
OCYIIECTBIISIETCSI C TOMOIIBIO JMHA-
MUYECKOTO Tapossl. YPOBHU JOCTyNa
IUTST OTIepaTUBHO-TEXHOJIOTUYECKOTO U
OTIePaTUBHO-TEXHUIECKOTO TepCcoHaa
Pa3TUYHbBL.
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@ /InarHocTyKa MOIKIIOYEH-
HOro o0OpyIOBaHMS U ca-
momuarHoctuka. I1TK nHe-
MPEPLIBHO TTPOBOIUT THA-
THOCTHUKY BCETO TOIKITIO-
YEHHOTO K HeMY 000pymo-
BaHUS U CAMOIMATHOCTHUKY.
I[Ipy BO3HMKHOBEHUU He-
HUCIIPaBHOCTU  OIepaTopy
BBIIACTCSI COOTBETCTBYIO-
111ee COOOILEeHME.

OPraHM3ALIMA

B3AMMOAENCTBUSA

C ONEPATOPOM
Ormeparop IOJy4aeT BCIO

J6wan cxema koTaa

FTasoeww TPakt IFT630803aYWHLIN TRAKT

Ma3yTHLL TPaKT]

BoOoAHOW TPAaKT

HeoOxomuMyio MHQOpMAIIo Puc. 1. llpumep 3KpaHHOM OPMbI C KNABMLLIAMU

TIOCPEICTBOM OIHOTO WA He-
ckonbkux IBM PC coBMeCcTMMBIX KOM-
MBIOTEPOB, B KaYeCTBE KOTOPBIX MCITONb-
3YIOTCSI TIPOMBILIUIEHHBIE KOMITBIOTEPHI
(upmbl Advantech, 1 TAKTUIIBHO-YYBCTBH-
TeBHBIX MMPOTPAMMUPYEMBIX TEPMUHAIIOB.
3amaHue YMpaBISIOMINX BO3ACHCTBUIL U
BBOJl TTAPaMETPOB CHUCTEMBI OCYILIECTBIISI-
€TCsI C TIOMOIIIBIO KJIABUIII, OTOOPaXkaeMbIX
Ha 9KpaHe TepMmuHana (puc. 1). loctym K
nHbOpMALIMM OPTaHU30BaH C TTOMOIIIBIO
HMepapXuieckoro MeHIo.

Ha »kpane TepmMmHama u MOHUTOpE
KOMIIbIOTepa oToOpakaeTcs crleaylomast
nHMopMaIus:
® TJIaBHOE MEHIO;
©® MHEMOCXEeMBI Pa3JIMIHBIX MPOIIECCOB C

OTOOPaXKEHNEM TEKYIIEro COCTOSTHUS

000pyIOBaHUSA W TEKyIIUMU

COCTAB OEOPYAOBAHMS
KOMMNJIEKCA

IITK B monHO# KOMIUIEKTALIUM KOHCT-
PYKTHUBHO COCTOMT U3 CICAYIOLINX YacTei
(puc. 2):
® OIVH WJIM HECKOJIBKO IKa(oOB yIpaB-

JIEHUS,

@® OJIVH WJIM HECKOJIBKO IKa( OB CHIIOBOI
aBTOMATUKM,

® aBTOMATU3UPOBAaHHOE paboyece MeCTO
orepaTopa.

LlIkads! yrpaBieHus 1 pabodee MeCTO
oreparopa, Kak IpaBWJIO, pa3MeIIaloTCs
B MyJIETOBOM, MIKadbl CUIOBOI aBTOMa-
TUKM — B HETMOCPEACTBEHHON OIM30CTU
oT oObekTa yrnpapineHusi. Ha nBepsix mika-
(GoB cun0BOIi aBTOMATMKHU pacliojara-

3HAUYEHUSIMU TTaPaMETpPOB;

@ TeKyIllee COCTOSTHME Pa3TUIHBIX
BUIIOB 3aIllUTHI, TPEIyIpexe-
HUI 1 OJIOKUPOBOK;

@ TeKyllee COCTOSTHUE NaTYNKOB U

ACY npeanpusTuem

I0TCSI KHOTIKH, TIO3BOJISTIOLINE YTI-
PaBJISITh OTACIBbHBIMU MCTIOTHU-
TEJIbHBIMU MEXaHU3MaMU «TI0 Me-
cTy». B 3aBUCHUMOCTM OT KOHKpeET-
HBIX YCJIOBUII Ha OOBEKTE aBTO-
MaTu3auuu MmKadbl yIpaBIeHUs
MOTYT OBbITb yIaJ€Hbl OT paboyero
MeCcTa oreparopa Ha pacCTOsTHUE
IO HECKOJIbKUX COTEH METPOB.

Wkadbl ynpasneHus
VYopasnsiomasgs 4vacte [ITK
«OM-Mera» pacriojaraeTcsi B Of-
HOM WJIM HECKOJbKMX IIKadax
ynpaBieHus. B Kaxnmwlii 1mkad
yIpaBJIeHUs BXOAUT OIMUCHIBaE-
Moe jajee 00opynoBaHKE.
[TporpaMMupyeMblii KOHTPOJI-
nep ¢dupmpl OMRON BbITIOTHSIET BCe
orepalluy IO peanu3aluy 3aJaHHOTO
aJTOpUTMa YIMpaBlIeHUsST 00OpyIOBaHUEM
(um ero yacThio). B ciaydae mcronb3o-
BaHUsI HECKOJIBKMX KOHTPOJIEPOB (ISt
MOIIHBIX OO0BEKTOB C OOJIBbIIMM KOJUYECT-
BOM KOHTPOJIMPYEMBIX MapaMeTpOB U MC-
TOJTHUTEIBHBIX MEXaHU3MOB) OHU 00BE-
JIUHSTIOTCSI B BHICOKOCKOPOCTHYIO TTPOMBI-
LIJICHHYIO CETh C MOMIEPXKKON MPOTOKO-
noB Ethernet, DeviceNet, ControllerLink
(OMRON), AS-i u psna apyrux. Kon-
TPOJIJIep MOCTPOEH O MOAYJIbHOMY MPHH-
uuny (puc. 3) U COOEPXUT MOMYNIb IPO-
leccopa, MCTOYHUK TUTaHUS, MOMYJIU
CBSI3M C TEPMMHAJIOM U pabOYMMU CTaH-
LIMSIMM, MOJIYJTU JUCKPETHOTO U aHaJIOTo-
BOT'O BBO/Ia-BbIBOJIA.
IMoncucreMa muTaHuUs BKIIIO-
yaeT B ce0s aBTOMaTUYecKue

oneparopa

WCTIOJTHUTEJIbHBIX MEXaHU3MOB,
PETYINPYIONINX OPTAaHOB;
® YIIPaBJISIONINE SKPaHBI,
MOIIbI0O KOTOPBIX OTIEPATOPOM
MAIOTCST KOMAH/IbI 3aIycka U 0C-

C Io-

TaHOBA TEXHOJOTUIECKOTO TIPO-
11ecca, a Takxke orepaTropy coo0-
maetcss MHGOPMAIUS O BBITION-
nsiemoit I1TK onepauuu.
JlomoTHUTETPHO HAa MOHUTOpE

KOMIIBIOTEpa 0TOOpaXKaroTCs:

® rpadUKM TEKYIIMX TapaMeTpoB
paboThl 0O0OPYAOBAHUS U UCITON -
HUTETHHBIX MEXaHU3MOB;

@ apxuBHas WHGOOPMALUS B BUIE
rpadUKOB WK TabJIUII, MacIITad
rpaduKOB 3amaeTcsl OIepaTo-
pom;

® OKHO <«HMCTOPUU» BO3HUKHOBE-
HUSI HEWCIPAaBHOCTEH, Tpemy-
MPEXACHWN 1 3aIIUTHI.

BxogaHble
CUrHanb!

ControllerLink/
DeviceNet/A S-i/
PROFIBUS u ap.

Lkad
ynpasnexus

Puc. 2. Coctae 060pyA0BaHUA KOMMIEKCA

Curvanel
ynpaBnexus

BBIKJIIOUATEIM, pa3BsA3bIBaIO-
mue TpaHchopMaTophl, UCTOY-
HUKM BTOPUYHOTO MHUTaHUS,
UCTOYHUKU OecrepeOdoiiHOTo
nutanus (UBIT).

WUBI1 nopnepxuBaioT MuTa-
Hue INTK, pmatyukoB, aBapuii-
HOI CUTHaJM3alUMu U obecrie-
YUBAIOT TapaHTUIO PabOThI
IITK npu KpaTKOBpeMEHHOM
MpomnagaHuy TMUTAIOLIEro Ha-
MPsIKEHUsI OCHOBHOM U pe3epB-
Hoil cetu. Ilpu oTKIIOUEHUU
MUTaHUS Ha JJIUTEJIbHOE Bpe-
Mmst (6osee 180 ¢) IITK ocyie-
CTBJISIET IUTATHBIA OCTaHOB
00beKTa yIpaBIeHUsI.

PaszBsspiBatonie peiae u
npeobpa3zoBaTesin, Kak Ipa-
BUJIO, YCTaHaBJIWBAIOTCS JJIs
BCEX BXOIHBIX IUCKPETHBIX
CHUTHAJIOB C YpPOBHEM Harmpsi-
xeHust 220 B mepemeHHOTO
TOKa, a TaKKe Ha OOJIBIINMHCT-

CTA 4/2000

www.cta.ru

21


https://www.cta.ru/

22

CNCTEMHAA MHTEI’PALLVI?I/EHEPFETMKA

Puc. 3. MopynbHaa KOHCTPYKUUA KOHTponsepa OMRON

BO BBIXOJHBIX MUCKPETHBIX CUTHAJOB.
IMpeobGpaszoBaTein aHAJIOTOBBIX CUTHA-
JIOB UCITOJIB3YIOTCSI [JIsl YaCTH aHaJloTo-
BBbIX BXOJHBIX CUTHAJIOB, €CJIM 9TO HEO0O0-
XOIUMO.

Kpocebl 1isl OAKITIOUSHUSI BHEITHUX
Kabejeil [OMYyCKalT HWCIOIb30BaHUE
POBOIOB ceueHneM 2,5-4 mm2 (puc. 4).

LWikadbl cMIOBOW ABTOMATUKM

Ikadbl cUIOBOW aBTOMATUKU TIpeid-
Ha3HAYEHBI JIJIS HETIOCPEACTBEHHOTO YII-
paBJIeHUST UCTIOTHUTENbHBIMU U PETYIH-
pylomumu yerpoiictBamu. B ogHOM 11ka-
¢y MOXeT ObITb PacIoOJI0XEeHO 000pyI10-
BaHME CWJIOBOI aBTOMATWKU ST yIPaB-
JIeHUsT 15 MCTIOMHUTENBHBIMU YCTPOMCT-
BaMu. B kauecTBe KOMITOHEHTOB CUJIOBOIL
ABTOMATUKU UCTIOTB3YIOTCS, B OCHOBHOM,
aBTOMAaTUYECKME BBIKIIOYATETN, KOHTAK-
TOpBI, pesie, GECKOHTAKTHBIE TOIYIPO-
BOIIHMKOBbIE KOMMYTHUPYIOIINE 3JIEMEH-
ThI Tpou3BoacTBa ¢pupMbl OMRON.

Pa6ouee mecro oneparopa
Pabouee mecto omepatopa CIPOEKTHU-
pOBaHO C y4eTOM TpeOOBaHUI SPTOHO-
MUKU U TIPENCTaBisgeT co0Oil CTom, Ha
KOTOPOM pACIIONIaraloTcsi ONUH WIN He-
CKOJIbKO TIPOTPaMMUPYEMBIX TepMUHa-
JIOB, KHOIIKA PYYHOTO OCTaHOBa TEXHO-
JIOTUYECKOTO Tpollecca, KIOYM YIpaB-
JIEHUSI OTAETbHBIMU MEXaHU3MaMU, OUH
WM HECKOJIbKO TPOMBIIUIEHHBIX KOM-
MMbIOTEPOB ¢ MOHUTOpaMu 17-21", IpuH-
Tep, KOMMYTallMOHHAsI KOPOOKa TSI TIOf-
BOJa NUTAKOLIUX Kabeneid u Kabenei
MHOOPMALIMOHHBIX ceTeil (puc. 5).

AdononHuTenbHbIe Mepbl
MOBbILLEHUS HAAE)XHOCTU

B 3aBucumoctu ot TpeboBaHUIA, TIPETb-
SIBJISIEMBIX K KOHKPETHOMY OOBEKTY, MO-
JKEeT OBITh MPETYCMOTPEHO MyOIMpPOBaHME
anemeHToB [1TK. B psiie peannzoBaHHBIX

-

Puc. 4. Wkad ynpaBneHus

CUCTEM TIPUMEHEHO IyOJMpOBaHUE WH-
(opMallMOHHBIX CeTeil, KOMITbIOTEPOB,
TEPMUHAJIOB, a TaKXe WCIOIb3yeTCst
JTOTIOIHUTEJIbHBIN KOHTPOJLIED, TyOIUpy-
ounii GyHKIMKY 3auThl (puc. 6).

MPOrPAMMHOE OBECNEMEHME
KOMMNJIEKCA

[Iporpammuoe obecnieuenue (I10) I[MTK
nonpasnensiercs Ha [10 konTposutepa, [10
rporpammupyemoro tepmunana, [10 kom-
mpiotepa. 151 KOMIbloTepa B KayecTBe
OMEPAIMOHHON CHCTEMBI WCITOIb3YeTCs
Windows NT.

[MpyHIMTIUATBHBIM SIBJISIETCS pa3fe-
JIeHre PYHKIUIN MeXITy KOHTPOJJIEPOM
1 KOMITBIOTEPOM: KOHTPOJUIEP BBITIOJN-
HsIeT Bce DYHKIIUU YIIPABICHUST TEXHO-
JIOTUYECKUM O00OpyImOBaHUEM, KOM-
MhIOTEP 3aHUMAETCS WUCKITIOUYUTETbHO
00paboTKOt M XpaHEHUEeM apXUBHOU
nHopMauu. DTO OOYCIOBIECHO CO-
obpaxkeHussmMu HazaexHoctu [ITK wu
OOBSICHSIETCSI TeM, UYTO KOHTPOJUIEP
SIBJISIETCST CIIeIIMAIN3UPOBAHHBIM YCT-
pOIICTBOM, MpeNHA3HAYEHHBIM IJIsT Y-
paBieHus1 mipouieccamu. [lpu BbImON-
HEHUU TEXHOJOTUYECKO MPOTrpaMMbl
KOHTpOJIIEpa TapaHTUPYETCs] OTCYTCT-
BUE «3aBUCAHUI», 3allMKJIMBAHUMU, a
TaKXKe CBOEBPEMEHHBII OTIPOC BXOIHBIX
curHayioB (He 6osee 0,1 ceKyHIbI Ha Bce
CUTHAJIBI).

[ 25002000 Crrerae yEEm e 222 OICTN 6]

15:34:36

Ethemet

trofler Lintc

CocToaHWe obopyaoBaHWUA

1Y =i

UWnakoymaneHme u
roy

Orvertsl
Tpaduin
Heropun

3amuTtul Ha
0CTaHOB
3aWMTLI Ha CHH-
HKEHHe HATPYIKH

Momows |

Puc. 6. Konusa 3KpaHa co cTpyKTypoit gy6nuposanHoro MTK
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Pa6o4ee mecTo onepartopa

Fihernet 220 B nocT. To0Ka
Mynbr - 380 B (Tpu chasbl)
0CTaHOoBa
220 B 50 L}
RS-422 prre—
ControllerLink
| I ControllerLink I
wy [y wy | [y
uc OK MBTB_ Vnpasnenue 24 B fyr
CeTb 3awmT =t = roCT. TOKa =2
CompoBus/D Vnpasnenue 220 B ]
§ nepem. Toka 220B50TL
: ¥ B cunoBble WKagbl nocne VBN
X I ; K 1 l.-
1 . 1 :'_|
§ CompoBus/D 1 1CompoBus/D § wer é
QA | 1
E Ceb MC*CM”’ AL L — — o —; ¢ T T T 13 E
S | . [ il | _ i) =
© ; = : 3 2 2
z we e we e we e e wc we wec e z
3 ne1 ne2 TB1 TB2 COA1 | |coa2 ||coas VI yr2 vI3 yra EI 3
@ @
@ A
o 2o O
o o
] £
<C <C

YcnoBHble 0603HayYeHNs:
WBM — uctounuk 6ecnepeboitHoro nutaHus,
WPT — wkad perynupoBKW ropenok,

WY NC — wkad ynpaBneHnsa nHGOPMaLMOHHBIMU CUTHaNamu,

LY OK — wkad ynpaBneHns ¢ 0OCHOBHbIM KOHTPONNEPOM
Puc. 7. Crpykrypa ACY TN kotnoarperara E-220 T3C-1 ApxaHrenbckoro LK

NMPUMEP PEANIU3OBAHHOIO
NMPOEKTA

B xadectBe mpuMepa WMCTIOIB30BAHUS
TITK «OM-mera» paccCMOTpUM aBTOMATH-
3UPOBAHHYIO CUCTEMY KOHTPOJISI U YIIPaB-
JIEHWSI TIBUIEYTOJMbHBIM KOTJIOATPeraToM
E-220 na Apxanrensckom LIBK.

ACY TII xornoarperara pa3dourta Ha
pSI B3aMMOCBSI3aHHBIX OOIINM YIIpaB-
JIEHWEM TIOJCUCTEM, KaXIash U3 KOTOPBIX
BBITIOJIHSIET OTIPEAETICHHYIO YacTh 001Ieit
3aa4uU.

Cucrtema TMOAIEPXKUBAET JBAa OCHOB-
HBIX peXrMa paboThl KOTJIa — aBTOMa-
TUYECKUN U OTUCTAHLIMOHHBIA — U pe-
KUM OIpOOOBaHUS MeXxaHU3MOB. s
OMepaTopoB MMEETCSI BO3MOXHOCTH B
J1100011 MOMEHT TIepeBeCTH JT000I MeXa-
HU3M KOTJIa B AUCTAHLIMOHHBIM PEXUM
paboThl U yMpaBIsITh UM C IKpaHa Tep-
MuHana. B cayyae cpabaThiBaHMS 3allM-
Thl CUCTEMa YIpPaBICHUs TPUHYIUTETb-

HO TIePeBOAUT KOTEJI B aBTOMATUYECKMIA
PeXUM U OCTaHaBJIMBAET KOTEJ, COIlac-
HO aJrOpuTMY aBapUIHOTO OCTaHOBA.
Jlns mpoBeneHUs] HaJadOYHBIX U pe-
MOHTHBIX paboT TmpeaycMaTpuBaeTCs
pexXuM ompoOOBaHMSI MEXaHU3MOB, KO-
TOPBII TO3BOJISIET AELIEHTPaIN30BaHHO
yIpaBlIsITh 000PYAOBaHUEM, MCIIOJb3Ys
KJaBUaTypy Ha ABepliax IKadoB COOT-
BETCTBYIOIIMX MOACUCTEM.

B cnyuyae BbIXOoma M3 CTPOSI CHUCTEMBbI
yIpaBJeHUsT UMeeTCsl BO3MOXHOCTb OC-
TaHOBUTb KOTEJ C TMyJbTa aBapUilHOTO
OCTaHOBa KoTJjoarperata myTeM MpsiIMOro
BO3/ICMCTBUSI HA UCIIOJHUTEIbHbBIE MeXa-
HU3Mbl, MUHYSI KOHTPOJUIEP.

B xauyecTBe OCHOBHOIO KOHTpOJLIEpa
yIpaBjieHUsI KOTJOM HCHOJb3YyeTCsl KOH-
tposuiep ¢pupmbl OMRON tuna CVM1.

Kontposnep CVM1 BBHITIOJHSIET Cemy-
fo1e GyHKIUKU:

o ympasinenne ACY TII komioarperara B

1IeJIOM U AUCTIeTYepu3anusi paboThI

BCEX JIPYTUX TTOJICUCTEM;
© peanu3anysl pa3TuIHBIX BUIOB 3aIIUTHI

U OJIOKMPOBOK B MOJIHOM 00beME;

@ IMAJIOT C OTIEPATOPOM.

CBs13b MEXIY OCHOBHBIM KOHTPOJITE-
pom CVMI1 u KOHTpoOJJIepaMu TPaKTOB
C200HX, a Takxe MeXIy KOHTpOJIIepa-
MU U JIBYMs CTaHIMSIMM OTIEPATUBHOTO
KOHTPOJISI OCYIIECTBIISIETCS TI0 TyOInpo-
BaHHOI MH(GOPMALIMOHHO-YIIPABIISIOLIEH
cetu ControllerLink (puc. 7).

Jns yMeHbIIeHUsT o0beMa 3JIEKTPO-
MOHTQXHBIX pabOT, a TaKXKe CHIDKEHUS
3aTpar Ha KabeabHYIO TIPOAYKIIUIO Peatn-
30BaHa pacrpeneieHHasi CUCTeMa YIpaB-
JIeHUsI. YAaJeHHble MOIYJIM BBOJIA-BbIBO-
[1a pa3MeIIeHbl HeTIOCPEICTBEHHO B CHJIO-
BBIX U KPOCCOBBIX IKadax M CBA3aHBI C
OCHOBHBIM KOHTpPOJUIEpOM 1o ceTu. s
MOBBIIIEHUST HAIEKHOCTU PabOThl HUX-
HEro ypOBHSI YIpPaBIeHUsI OTAEIbHO BbI-
neneHa cethb 3ammT (CompoBus). Mcrou-
HUKY TTUTAHUSI CeTel TakxKe He3aBUCHUMBI.
Takum 06pa3oM OCYIIECTBISIETCS MOJHOE
IyOJIMpOBaHUE 3allUT KOTJIoarperara.

C uenblo yneuieBiaeHUs MHGbOpMaI-
OHHAasl 4acTb CHCTEMbI YIpaBIeHUs He
pe3epBupyeTcsl.
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CNCTEMHAA MHTEI’PALJ,VI?I/EHEPFETMKA

B ypaneHHbIx Momynsix MHGOpMalU-
OHHOI YacTH MPeIyCMOTPEHBI pe3epBHbBIC
KaHaJIbI IJIsT TIEPEeKITI0YeHUs] CUTHAJIOB Ha
clydyail BBIXOJA INTATHBIX KaHAJIOB U3
crpost. [lepexkimoueHUsT KaHaJlOB MOTYT
OBITH BBHITIOJIHEHBI 0€3 BBIKITIOUCHUS CHC-
TEMBI YIIpaBJICHUS 1 KOTJIa U3 PabOTHI.

Jluajor ¢ orepaTopoM, a TaKXke BBIBOJL
HEoOXOMUMOI MHGpOPMALlUM BeleTcs Ha
uBetHble aucruien Tuna NT631C ¢ ceH-
COPHBIM 3KPaHOM TTPOM3BOACTBA (PUPMBI
OMRON. Hcnoap3oBaHue IBYX AMCILIE-
€B U JIBYX ITPOMBIILICHHBIX KOMITBIOTEPOB
¢upmbl Advantech mosBojisieT peann3o-
BaThb «ropsiyee» pe3epBUPOBaHUE B TOJ-
HOM oObeMe.

[lpu peanuzanuuy mpoeKkTa MCIOJb30-
BaHO TaKXe 3JICKTPOTEXHHUYECKOe 000-
pyaoBaHue (aBTOMAaThl, KOHTaKTOPHI, Oec-
KOHTaKTHBIC MyCKaTeJqu U T. M.) U Tpo-
MbiuieHHbIe pene (G2R, MY) dbupmbl
OMRON.

OcHoBHble xapakTepuctuku I[ITK B
OIKMCAaHHOM ITPOEKTE MPUBEACHBI B Ta0. 1.

3AKAIOUYEHME

BHenpeHne MOMOOHBIX CUCTEM TTPUBO-
IUT K YBEIWYEHUIO0 3(hOEKTUBHOCTH
paboThl KOoT/Ia rpuMepHo Ha 20% u cHu-
JKEHMIO BpeMeHHM mpocToeB. Kpome Toro,

Ta6nuua 1. Xapakrepuctuku NTK gna ACY TN kotnoarperarta E-220

HaumeHoBaHue XapakrepucTuka Mpumeyanue
. U, =220B
Mutanue wkaoB ynpaBneHns u navenei oneparopa C
anp_ =4 kBt
NuTaHne WwWKaoB CMNOBON aBTOMATUKM U, =380B 3aBMCHT OT Harpy3sku
JlonycKaembiii nepepbiB B NUTaHUK Jlo 180 ¢ Wcnons3osatue b

MOLWWHOCTbIO 4,5 KBA

Temnepatypa oKpy:Kalowein cpeAbl Npyu IKCnayaTauuu

0t 0 po +55°C

Temneparypa oKpy:KaioLieit CpeAbl NPy XpaHeHUn

071 -20 po +55°C

OTHOCUTENbHAA BNAXKHOCTb BO3ayxa

0t 10 10 80%

VYCTOMYMBOCTD K MEXAaHMYECKUM BO3AECTBMAM

Tpynna N2 Mo r0CT12997-84

B vactu 3ne|('rpomaruu1'uoﬁ COBMeCTUMOCTHU

CooTBeTcTBYET HOPMaM Mo rOCT P50839-95

Hapa6oTka Ha oTKa3

He meHee 50 000 yacos Mo FOCT P50839-95

CpepHWii CpoK cnyK6bi

He menee 10 net Mo rOCT P50839-95

KonuyectBo KaHanoB AUCKPETHOrO BBOAA 660
KonuuectBo kaHanoB aHanoroBoro BBOAA 200
Konuuectso curianos ot repmonap 128
M TepMOCONPOTUBNEHUN

KonuyectBo kaHanoB AUCKPETHOTO BbIBOAA 368
KonuyectBo MMNynbCHbIX KAaHANOB ANA YNpaBaeHus 102
perynatopamu Tuna M30

Konuyecteo kaHanoB aHanoroBoro BbIBOAA 8

MIOCTUTAETCSI yMEHBIIEHNEe BBIOPOCOB,
CHIXEHUE TIPOU3BOACTBEHHBIX M DKCIUTY-
aTallMOHHBIX PacxonoB, 3hQeKTUBHOE
HCTIONb30BaHUE TOTUINBA. @

W

Agtopbl — coTpyaHuku 000 HMN®
«Pakypc»
Tenedon: (812) 252-4390

KABENW

6pOoHMpPOBaHHbIE

3KpaHMpPOBaHHbIe
BOJNIOKOHHO-ONTHYECKHe
ceTeBble KaTeropmMi 3 u 5
ANns HTepdeHcoB
RS-232/422 /485

ANS pasnM4HbIX
NPOMBILLJIEHHBIX CETEN:
Industrial Ethernet,
PROFIBUS, DeviceNet,
Foundation Fieldbus, SDS,
Interbus-S

ANS KOHTponnepos Siemens,

Omron 1 gpyrux

#331
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Cucrema ynpasneHns —

370 coBCcem ncnoxun!

Bce pocronncrea PG n PLC B ogHom Kourpannepe g

thupmel Advantech

ADAM-5510 —

IBM PC coBmecTUMbIN
nporpaMMupyeMblit KOHTponnep

® 16-pa3pAfHbIN MUKPOMpPOLLECCOp
® ROM-DOS B MN3Y

® [MamaTte: Gnaw-M3Y po 256 kbair,
ctatnyeckoe 03Y o 256 kbailT

® [anbBaHNyecKas passsska 2500 B

® BcTpoeHHble CTOPOXEBOW TaMep
1 Yacbl peanbHOro BpeMeHu

® 3 nocnepoBaTeNbHbIX NopTa

©® Mopaynu paclumpeHuna: AUCKPeTHbIN
1 aHanorosblii BBOA,/BbIBOA,
CYeTYMKHN-TaliMepsl,
MOAY/IM NpUeMa CUTHaNoB Tepmonap
¥ TEPMOMETPOB CONPOTUBNEHUA

©® ADAM-5511 co BCTPOEHHOI NOJAEPIKKON
ModBus

industrial Automation with PCs
A‘ \IE’ v“sKINl-I.[E<:::I-l®

NV

PacnpepenenHble cucTeMbl BBOAA/BbIBOAA

Ha ocHoBe Fieldbus

® [lgyxnpoBoaHas nonesas wuHa (RS-485 unu CAN)
® [lopnepxka npotokonos DeviceNet u CANopen
® [IporpammHas pekoHdurypauus

® [anbBaHMYyeckas pa3saska 2500 B

® (CropoxeBoit Talimep

® [lo 64 yCTPOIICTB B OHOW CETH

® |llnpokas nporpaMmHas noaaepxka

“HoBUHK

® ADAM-5000/485 Ha 8 cI0TOB pacLIMpeHus
ADAM-5000E

Mopaynu pacwmpenus

® Mopynu BBOA3/BbIBOAA: AUCKPETHBIIA
1 aHaoroBbIi BBOA/BbIBOJ, CYETYUKU-TAMEPDI,
moaynu npuema CUrHanos TepmMonap
M TepMOMETPOB CONPOTUBJIEHUA

AM-4000
ADAM-5000

WHTennekTyanbHble MOAYNM HOpPMann3aLuu

C U301MpOBaHHbIM UHTepdencom RS-485

® BcTpoeHHbI MUKpOnpoLeccop

® (topoxeBoii Talimep

® [IporpaMMHOe KOH(UrypupoBaHue

® [anbBaHuMyeckas passaska 3000 B

® B0O3MOXHOCTb «ropaYei» 3amMeHbl Mofynei
1 3al1Ta OT UMMNYALCHBIX MOMEX

® JIByxnpoBofHoi uHTepdeiic RS-485

® KomaHpHbI npoTtokon ASCII

® [llnpokas nporpaMMHas Noagepxka

Mopaynu pacwumpeHnus

® Mopynv BBOAA/BbIBOAA: AUCKPETHBIA U aHa-
JIOTOBbIN BBOJ,/BbIBOA, CYETYUKM-TAiMEPDI,
MOAYAU MpUemMa CUrHanoB Tepmonap, Tepmo-
METPOB CONPOTUBNIEHNA U TEH304ATYUKOB

® Mopynu nepepayn faHHbIX:
npeo6pa3oBareny U NOBTOPUTENN
nHTepdeiicos RS-232/485,
MOoayaun ansa CBA3N NO ONTOBOJIOKHY
MW C NOMOLLbIO PAAMOMOLEMOB

® Mopynu conpsixeHus uHTepdeit
RS-232/422/485 c cetbio Et
u ModBus
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| ABTOMATU3NPOBAHHAS

CUCTEMO MOHUTOPUHIA
M yNnpdaBJieHUusa
BOAO306O0OPHbIM Y3JIOM

Hmutpuit Eropos

B craTtbe onucaH onbIT aBTOMATM3ALMM TMRNOBOrO Bogo3abopHoro y3ana (B3Y) Ha npumepe
B3Y Xumkmn-3 sogokaHana r. Xumkn Mockosckor obnacTw.

BBEAEHME

HecMoTpst Ha BbICOKME TpeGOBaHUS
K BOJIOKaHajJaM IO HEMpPEepbIBHOCTU TO-
Jauyu BOJbI B HAIIM KBapTUPBI, YPOBEHb
ABTOMATU3allMM Ha 3TUX MPEANPUSTUIX
BEChbMa HU30K, a 3a4acTyl0 U BOBCE HUKA-
KOW aBTOMaTu3aluu TaM HeT. OT4acTu 370
OOBSICHSIETCSI HEIOCTATOYHBIM (hMHAHCH -
pOBaHUEM — BElb M3BECTHO, UYTO LICHBI
Ha BOJIY M TEIUIO TIOKa HE COOTBETCTBYIOT
MUpOBBIM. OIHaKO aBTOMAaTH3alUs Ha
BOJIOKaHaTaX HEeoOXOAMMa, M B TIEPBYIO
ouepenb, masi Oosnee 3GEKTUBHOIO YII-
PaBICHMSI TEXHOJOIMYECKMM TPOLIECCOM
NOOBIYM U TPAHCTIOPTUPOBKU BOJbI, TaK
KaK 9TO TO3BOJIIET CHM3UTh 3aTPaThl
SHEPruu U 6oJsiee palMoOHAIILHO PaCIopsi-
JUTHCSI UMEIOIIIMMUCS PECypcaMu.

IpencraBieHHass B craTbe aBTOMaTH-
3MPOBaHHAsI CUCTEMA BOI03a00PHOTO Y3-

J1a SIBJISIETCS, 110 MHEHUIO aBTOPOB, OITHU-
MajibHOl. OHa obecrieynBaeT orepaTopy
OJIHBLI KOHTPOJIb HaJl (DyHKIMOHUPOBA-
HUeM Bogo3abopHoro y3na (B3Y), Ho pu
9TOM He IeperpyxeHa U3JIUIIHUMU BO3-
MOXHOCTSIMU, KOTOpbIe MOIJIM Obl CKa-
3aThCsl Ha YBEIMYEHUU €€ CTOMMOCTH.

TEXHUYECKME XAPAKTEPUCTUKM

CUCTEMBI
CucreMa MOHUTOPMHIA U YIIPABICHUS

B3Y obecrnieunBaer:

@ II0JIHOCTbIO aBTOMATHU3MPOBAHHOE YII-
paBjieHHE  BOIO3a0OpPHBIM  Y3JIOM,
BKJIIOYasi HACOCHYIO CTAHLIMIO U CEMb
CKBaXkVH, C LUEHTPAJIbHOIO ITOCTA OIle-
paropa B peajJbHOM MaciuTabe Bpe-
MEHU;

@ yIIpaB/IeHMEe IBATATEJISIMU OCHOBHBIX U
MOXAPHBIX HACOCOB (JIST OCHOBHBIX —

HacocHas ctaHima

YaCTOTHOE pPeTyJaupoBaHue, IS TO0-
JKapHBIX — BKJIIOUCHME/OTKITIOUCHNE);

© MOHUTOPVHT JBUTaTeJIeil Hacoca CTaH-
LMY BTOPOTO TTOIbeMa TI0 TaKUM Tapa-
MeTpaM, KaK 4acToTa BpallleHUs, TOK,
moTpebIsieMasi MOITHOCTD;

© MOHUTOPVHT W y4YeT BBIXOXHBIX Tapa-
METPOB HACOCHOU CTaHIIMM BTOPOTO
rombeMa: KyMYJISITABHOTO M MTHOBEH-
HOTO pacxofa W NaBlIeHUsI MO obeuM
HUTKaM BBIXOJIa B TOPOJCKYIO CETh;

©® VHIVKAIMIO YPOBHSI BOIBI B HAKOIIH-
TEIBHOM pe3epByape HAaCOCHOI CTaH-
1uy;

@ yIpaB/ieHNe NBUTATESIMUA TITyOWHHBIX
HaCcOCOB B CKBaXXWHE (IMCTAaHIIMOHHOE
BKJTIOUEHUE/OTKITIOUEHME);

® MOHUTOPWHT TapaMeTPOB CKBaXXWH:
TOKOB TJIyOMHHBIX HACOCOB, NaBJICHMUS,
MTHOBEHHOTO M KYMYJIITUBHOTO PacxXo-
TIOB BOIBI M3 CKBaXWH, TEMIIEPATyPhI
BO3/yXa B TAaBUJILOHE CKBaXKWHBI, yPOB-
HSI BOZBI B CKBaXKMHE;

©® TPEBOXHYIO CUTHAIM3ALUIO B CITydasx
HEeCAaHKIIMOHUPOBAHHOTO TPOHUKHO-
BeHUs Ha TeppuTopuio B3Y, B maBuib-
OHBI CKBaXWH, a TAKXe CHSITHUS JIIOKOB
C pe3epByapa.

CTPYKTYPHAS CXEMA

[MpoekT B3Y Xumku-3 saBisercs TUIIO-
BbIM (puc. 1). Boma n3 ceMn omgMHAKOBO
000pYIOBAaHHBIX CKBAaXUH TMOMAETCS B
pesepByap, T/ie HaKarjuBaeTcs, U 3aTeM
yepe3 HACOCHYIO CTaHIMIO MOCTYMaeT B
TOPOJICKYIO ceTh. CKBaXXMHBI HAXOMSTCS B
OT/IEIbHO CTOSILIMX MaBUJIbOHAX, PACIo-
JIOXKEeHHBIX Ha ynaneHuu ot 20 go 150 me-
TPOB OT pe3epByapa. B KaxkIoM maBuiibo-
He pacrosaraeTcsl mkad ¢ CHJIOBBIM
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CxBaruHa N1
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Pesepeyap X0NoAHOI BOABI
H

Vi V: Vs \'A Vs '
In I I I Is Is

HacocHas craHuus 2-ro nogbema

Q
P1

B ropoackyio cetb

Q:
P:

B ropoackyio cetb

YcnoBHble 0603Ha+eHUs:

H — ypoBeHb Boabl B pe3epayape;

I — ToK Hacoca cTaHuuu;

P — naBneHue Ha BbIXO[E CTAHUUK;

Q — pacxop BoAbl Ha BbIXOAE CTaHLMK;
V— CKOPOCTb BpalleHnA Basia ABurarensa Hacoca;
| — ypoBeHb Bofbl B CKBAXWHE;

P — AaBneHune BOAbl B CKBAXXNHE;

( — pacxof BOAbl CKBAXWHbI;

t — Temneparypa Bo3gyxa

Puc. 1. CrpyktypHas cxema B3Y Xumku-3

000pynoBaHMEM U OJIOKOM YITpaBJICHUS
nBuraresieM Hacoca «Kackan». W3 pesep-
Byapa, CJIyKalllero IMpOMEeXYTOYHBIM Ha-
KOITUTEJIEM U OTCTOMHUKOM, BOJa MTOCTY-
MmaeT Ha HACOCHYI CTaHIMIO BTOPOTO
noabema. HacocHast ctaHuMsI MMeEeT B
CBOEM COCTaBe IIECTb HACOCOB, U3 KO-
TOPBIX TP — XO3SIICTBEHHO-TTUThEBBIC, U
TpU — TOXapHbIe. M3 HACOCHOI cTaHITUU
BOJIA TIOCTYIIAET B CETh TOPOJICKOTO BOIO-
CHAOXeHMS.

OCHALLEHME CKBAXXMUH
[MaBUIbOHBI CKBaXUH OOOPYIOBaHBI
JaTYMKaMU U y371aMy cOopa JaHHbBIX U Y-
paBieHUSI, CMOHTUPOBAHHBIMU B 3JIEKT-
pOTeXHUYEeCKUX IKadax (puc. 2).
W3mepeHure ypoBHsI BOJIbI B CKBaXKMHE
OCYIIIECTBIISIETCSI TIOTPYXXHBIMU YPOBHE-
mepamu LMP-308, ycTaHOBICHHBIMM Ha

BOIOIIOIBEMHBIX KOJOHHAX Haj IIyOWH-
HBIMU HacocaMmu. JaT4MKM MCIOJIb3YIOT
MPUHLIMII U3MEPEHUsI OaBJIEHMs CTOJI0a
KHUIKOCTM UM MMEIOT BBIXOMHOI CHUTHA
4-20 MA. ABTOMaTH4eCcKast KOMITIEHCALIMS
BO3MOXHBIX ITOTPELIHOCTE, CBSI3aHHBIX
¢ KoyebaHUSIMU aTMOC(HEPHOIo aaBiie-
HUSI, 00€CIIeYMBAETCs MCIOJb30BAHUEM
CIIELIMAJIbHOIO T'MAPOMETPUYECKOro Ka-
OeJisl, MMEIOILIEr0 BHYTPU ITyCTOTEIIYIO

TPYOKY, CBSI3BIBAIOIIYIO BHYTPEHHIOIO T10-
JIOCTB IaTYMKA C BHEITHEN aTMOChepoid.

W3mepeHue naBiaeHuss B TpyOOIPOBO-
Jie, UAYIIEM OT CKBaXKUHBI, OCYILIECTBISI-
erca natunkom DMP-331. laTyuk BBUH-
YeH B IpeABapuUTEIbHO TPUBapEHHBIN
M3MEPUTEIbHbBIN OTBOA. BbIXomHOI cur-
HaJl 1aTYMKa — TOKOBBII 4-20 MA.

Tox Hacoca uaMepsieTcs OaTYUKOM
NNC-300GA, ucrnonb3dyiomum 3¢pdexT
Xosna. BBIXOMHBIM CUTHAJIOM JaTyuKa
SBJSIETCS TIepEeMEHHOE HampsikKeHue
yactoroir 50 iy ¢ aMmauTynoit, mpo-
MOPLHUOHATBHONW M3MEPSIEMOMY TOKY.
C MoMOUIbIO TOTIOJHUTEIBHOTO MOIYJISI
HopMmanuzauuu GLT-02 sToTr curHan
npeoopasyeTcsl B CTaHAAPTHBII TOKO-
BbIit 4-20 MA.

CurHazbl ¢ 1aTYMKOB TOKA, AaBICHUS,
YPOBHS BOJIbI, @ TaKKe TEMIepaTypbl BO3-
Jlyxa B MaBUJbOHE CKBaXXMHBI IMOCTYIa-
0T Ha MOAYJb aHaJoroBOro BBOJA
ADAM-4017. TlutaHue naTYMKOB obec-
neyuBaetcs 6jJokoM nutaHust GPWR-01.

Pacxon Boabl M3 CKBaxKMHBI U3MEpPSsi-
eTCcsl MHIYKIMOHHBIM PacXOoJI0MEPOM
SIMA-FC-2. IlepBuuHblii 0JIOK pacxo-
JioMepa Bpe3aH B TpyOy, BTOPUYHBIN yc-
TaHOBJIEH B IlKady BMeCTe C MPOYUM
o0opyaoBaHUEM Yy37a cOopa JaHHBIX.
Pacxonomep oGecrnieunBaeT HU3MepeHUE
MTHOBEHHOTO U KYMYJISITUBHOTO (CyM-
MapHOI'0) pPacXoIoB BOMIbl. BTopuuHbIit
0JIOK pacxomoMepa MOIKIIOYeH K OCTalb-
HoOMy oOopynoBaHuio mno cetu RS-485.
ITporpaMMHO BTOPUYHBIN OJOK pacxomao-
Mepa 3MYJUpYeT MOIYJb cOopa MaHHBIX
ADAM-4017, y KoTOporo nepBbiii KaHal
BBIIaeT 3HaYeHE MIHOBEHHOTO pacxoja,
BTOPOIl — KyMYJISITUBHOTO.

T Eaie A20mA Rarane
RarnKypoRiia == W, Moaynb Temnepatypel
LMP-308 Y50 | mopyneit ADAM-4050
V 128 )
== —
| EYCTIT
CUTHANN3ALHK
WcTounuk nutanua B
DaTYUKOB
JNaTynk paBnenus \/ 248
DMP-331 = {
Mopyne
ADAM-4017
I Tay6uHHBIA
JIOK NPOMENYTOUHBIX Hacoc
4-20 mA pene nycka-ocraHosa .
0 FAYBMHHOrO Hacoca S
3 a
JaTuMK TOKa Hacoca e
NNC-300GA || = :2:&,%;:;:
~ &
Papuomopem* AuTtenna
HEBOA-1
HAaTumk pacxona P R5-485,2%*
SIMA-FC-2 BTOPHYHBIN BNOK pacxofomepa
SIMA-FC-2
Wkady mosTamHbli Schroff 600x400x200 * = ANA YAANEHHbIX CKBAMUH
** — AnA GANKHHUX CKBAKNH

Puc. 2. CTpyKTypHasa cxemMa 060pyA0OBaHUA CKBAXKUH
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VrpasjieHue BKJIIOUECHUEM/OTKIIIOYE-
HUEM IJIyOMHHOTO Hacoca, a TAKXKe OMpoc
JMATYMKOB OXPAHHOM CUTHATM3AlUU OCY-
LIECTBIISIETCS Yepe3 MOIYJb AMCKPETHOTO
BBoJa-BeIBoga ADAM-4050. YnipaBieHue
CWJIOBBIM KOHTAKTOPOM HAacoca BBITIOJI-
HSIETCSI TIPOMEXYTOYHBIM peJie.

Monynu ADAM-4017, ADAM-4050

M BTOPUYHBINA OJIOK pacxomoMepa
SIMA-FC-2 ycTaHOB/IEHBI B MOHTaXKHBII
mkad ¢upmbr  Schroff pasmepom
600x400x200 mm. B 1mxadax HambGosee
yIAJIEHHBIX CKBaXWH TOTOJHUTEIbHO
ycraHoBieH paauomonem HEBOJ-1.
Bce KoHTposuIephl U paguoMoeM CBsiza-
HbI ceThio RS-485. CBA3b ¢ LIeHTpaIbHbIM
[OCTOM orieparopa obecrieyuBaeTcs Jiv-
00 IO paaKo ¢ MOMOUIbI0 panruoMoIemMa
HEBO/I-1, nu6o mo cetu RS-485.2.
K ckBaxkuHaM, TMOAKJIIOUEHHBIM TIO
RS-485.2, nposoxeH NPOMBILIIEHHBIN
kabesab 3105A pupmbl Belden.

OEOPYROBAHME
3NEKTPOLLMTOBOMN HACOCHOM
CTAHLIUM

B 3JeKTPOIIMTOBOM 3ajie HACOCHOM
craHIIMK (puc. 3) BTOPOTO MOIbEMa YC-
TaHOBJIEH 1IKad ¢ 06OpymOBaHUEM, OT-

-

BEYAIONINM 3a YIpaBlIeHUe YaCTOTHBIMU
peryisiTopaMu, M3MepeHHe pacxoia u
NaBJIEHUsI BOIBI HAa BBIXONIE HACOCHOM
CTaHIINU, W3MEpPEeHNEe YPOBHS BOABI B
pe3epByape, a Takxke 3a BKJIOueHUe/
OTKJIIOUEHUE U M3MEepeHNe TOKOB IIO-
JKapHBIX HACOCOB.

J17151 4acTOTHOTO yMpaBJIeHUST IBUTATE -
JISIMU  XO3SIICTBEHHO-TIUTHEBBIX HACO-
COB mpuMeHeHo Tpu peryiaaropa ER-55
MOIIHOCTBIO 55 KBT Kaxnwiit. Perynsito-
pbl uMmeloT uHtepdeiic RS-232. Ynpas-
JICHUWE PEeTyJIsITOpAaMU OCYIIECTBIISIETCS

0QopyAoBaHMe NABMNBOHA CKBAKUH

no cetu RS-485.1. dna cornacoBaHus
nHTep(eicoB YCTAHOBIEHO TPU KOHBEP-
Topa RS-485/RS-232 ADAM-4520.

[lyck/ocTaHOB TMOXapHBIX HACOCOB
obecrieunBaeTCsl MPU TTOMOIIU MOJYJIST
ADAM-4050 1 TIpOMEXYTOUHBIX peJe
RM-204. Ha 3TOT Xe MOIy/Th TTOCTYIAIOT
CUTHAJIBl OXPAaHHOW CUTHAJIU3ALUU BO-
pot B3V u noKoB pe3epByapa.

B kauectBe martunka ypoBHSI BOIBI B
HAaKOTIUTEJLHOM pe3epByape UCIOIb3yeT-
cst ypoBHeMep LMP-308 ¢ BBIXOZHBIM
curHasioM 4-20 MA.

Koueeptop B 6
ADAM-4520 OPIHEICIy ADRH Aatunk
sﬂ:ﬁ“#g;gpos pacxopa Boas!
= T, B rOPOACKYIO CeTh
f SIMA-FC2 2 wr.
Xo3saicreeHHo-nUTbeBol  HacToTH o
Hacoc N1 QHECHIOP
ADAM-4520
——— RS-485.1
= = RS-232.2
e RS-485.2
— —— 1 :
Xo3RACTEEHHO-NUTEeBOI  acTOTHbIA perynaTop Ne2 ? I [atuuk ypoeHa
Hacoc N22 I 4-20 MA I BOAbI B pe3epeyape
= Kouseprop e LMP-308
RS-232.3 | ADAM-4520
s Moaynb
: ADAM-4017
Xo3aiicTeeHHo-nuTLeBol  “acToTHbIi perynatop Ne3 T —
Hacoc Ne3 4-20 MA g DMP-331 Ha Brixoge
&4 HacOCHOW CTaHUMK
] — # 2 wr.
= '
3
n Ne1 a
MoxapHbii Hacoc Ne1 yckatent =
E 4-20 wA Sl AaTunkm Toxa
E, L - NOXapHLIX HACOCOB
x NNC-300GA 3 wr.
E_ WcTounuk
= Myckatens Ne2 e Mopynb NUTaHUA S—
MoxapHsiit Hacoc Ne2 = ADAM-4050 Mogyneil i Rarumin
= M CUTHANU3aLUKU
|— kadh Schroff 600x600x320
" NMyckarens Ne3
MoxapHblit Hacoc N23
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JlaBjieHUe Ha KaXIOM M3 JIBYX BBIXOJIOB
HACOCHOW CTaHIMU M3MEpsIeTCs AaTdh-
kamMu DMP-331 ¢ BBIXOOHBIM CUTHAJIOM
4-20 MA.

OTITyCK BOJIBI B TOPOJICKYIO CETh XOJIO/I-
HOTO BOJIOCHAOXEHUST U3MEPSIETCS IBYMSI
pacxomomepamu SIMA-FC-2 ¢ nuamer-
poMm ycioBHoOro poxoaa 400 mm.

Tok KaxI0ro U3 TpeX MOXapHbIX HACO-
coB MomHocTei0 130 kBT umsmepsercs
natyukamu NNC-300GA ¢ momyassMu
HopManu3auun GLT-02, nuranue naTau-
KOB 0O0ecreyuBaeTcst Tpemsi MOIYJISIMU
nutanust GPWR-01.

BbIxoqHBIE CUTHANBI C JaTYUKOB YPOB-
Hsl, JaBJICHUS ¥ TOKA MOCTYMAT Ha MO-
nyas ADAM-4017. KoHTposiepsl 1 BTO-
puuHble OJOKM pacxomomepoB SIMA-
FC-2 oobenunens! B cetb RS-485.2.

O06opynoBaHKEe CMOHTUPOBAHO B K-
¢y Schroff pazmepom 600x600x320.

LLEHTPANBHBINA NOCT
ONMEPATOPA

LlenTpanbHbIi
(puc. 4) — KOMILIEKC
CPENCTB, HAXOMASIINIICS B OTIepaTOPCKOM
koMHaTe. OH BKJIIOYaeT B ce0s1 1mKad
¢ 000pyIoBaHNEM, MOHUTOP M KOHCOJIb
YTIpaBIeHUSI.

B xauecTBe ympaBisioniero B cuctemMe
HCTIONB3YeTCS] TTPOMBIIIIEHHBI KOMITBIO-
Tep, UMEIOIINII B CBOEM COCTaBe KOPITYC
PAC-40H ¢ maccuBHOII 00BEIUHUTEIb-
HOW TUIATOW, MPOUECCOPHYI IUIATy
PCA-6154 ¢ duau-guckom DiskOnChip,
32 Moaiit O3Y u npoueccopom Pentium
150 MIu, wuHTepdeiicHyl0  TIaTy
PCL-745 (nBa ranpbBaHMYECKU H30JUPO-
BaHHBIX KaHaja RS-485).

B mkady cMOHTMpOBaHBI TPOMBIIII-
JIEHHBII KOMIIBIOTEP C KOMMYHUKAIIMOH-
HBIMU TUIATAMU, PAIUOMOJEM IS Tepe-

II0CT oreparopa

TEXHUYCCKUX

nayv MHGOPMALIMK B LIEHTPAIbHYIO IUC-
MeTYEPCKYI0 BOAOKaHaja, YCTPOMCTBO
OecrnepedoitHOro MUTaHus.

DIEKTPOLINTOBAsI CBsI3aHa C LIEHTPaIb-
HBIM TIOCTOM OIlepaTopa ABYMs KaHajJaMu
RS-485: RS-485.1 u RS-485.2.

MPOrPAMMHOE OBECNEYEHME

ITporpammHoe obecrieueHue (I10) yr-
PaBIISIIONIETO KOMIThIOTEPA BBHITTOJTHEHO
Ha s3pike C++ ¢ Mcmonb30BaHUEM Tpa-
¢uueckoit cucrembl Photon u pabotaer
TIOJT YIIPaBJIeHUEM OTIepalluOHHON CUCTe-
MBI peanbHOro BpeMeHu QNX. 3arpyska
MPOTPAMMHOTO O0OECTIEeUeHUsI OCYIIECTB-
sstetcst ¢ uanr-gucka DiskOnChip o6be-
MoM 8§ M6aiit. Bmecte ¢ ncmonb3oBaHuEM
CTOPOKEBOTO TaiiMepa 3T0 0OecrieunBaeT
OecrepeOoliHy0 paboTy CUCTEMBI B TeUe-
HUE JJIUTEIbHOTO BPEMEHU.

Kopnyc npomeiinenHoro komnetotepa PAC-40H

Mnara RS-485 PCL-745 ISA

» RS-485.1

~ RS-485.2

RS-485 | RS-485

Rucnneit
Aucnetyepa 17"

MpoueccopHas nnara PCA-6154 + DiskOnChip!

SVGA

RS-232 |

'y

“1e

UlTT 7

/l/" APC -

oy WcTounuk

S Gecnepe6oiHoro
NUTaHUA

433,92 My
1200 6ut/c

NMpomebiwnerHHas
16-knaBuWwHan
KnaBuatypa

RS-232

Paguomogem HEBOA-1

&

AHTEHHa

24 B

WCTOYHUK nuTaHKA
paauomoaema

Wkad Schroff 600x600x320
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TexHONOrHYeckan cxema B3Y XumkM-3

1]

357834

18- 18~ 2880

Puc. 5. Pexxum «TexHonoruyeckasa cxema»

CKBazKHHbI B3¥ XMMKH-3

5a 4
a0 0 75 135
262764 73464 45487 345567
65 (0] 52 114
12 0 08 14
34 30 42 B3

44 47 52 70
16 14 15 15
HA OXpaHE Ha OXpaHe Ha OXpaHe Ha OXPaHe Ha OXpaHe Ha OXpEHe Ha oxpaHe

Ha 0XpaHe

Puc. 6. Pexkxum «CKBaXKMHbI»

[IporpamMHoe obecrieueHrne WMeeT
TPU OCHOBHBIX pexXuma paboThl: «TexHo-
jormyeckasi cxema», «CKBaxXuUHbI», «Ha-
COCHasI CTaHIusT». [lepexon MexXmy pexu-
MaMH OCYIIECTBIISIETCS KJIaBUIIAMU Ha
KOHCOJY YIIPaBIeHUS.

B pexume «TexHomormueckasr cxema»
Ha 2KpaHe OToOpaXaercsl YKpYIMHEHHast
TEXHOJIOTUYeCcKasi cXema BOI03a00PHOTO
y3na (puc. 5). Ha skpaHe mokaszaHbl Be-
JIMYUHBI PACX0/ia BOIBI U3 CKBAXKWH, TOKU
HACOCOB CKBaXXMH, YPOBEHb BOIbI B pe-
3epByape, 000pOTHl U TOKU XO3SICTBEH-
HO-TIUThEBBIX U MTOXKAPHBIX HACOCOB, 3HA-
YeHUsT pacxola W JaBJIeHUs Ha BBIXOIAX
HacocHOl craHuuu. LIBeTa mukTOrpamMm
HACOCOB M3MEHSIIOTCS B 3aBUCUMOCTHU OT
pexuma paboThl: MPO3pavyHblii — Hacoc
OCTaHOBJIEH, CMHMII — Hacoc 3amylieH,
KpacHbBIli — Meperpy3ka Mo TOKy. Takxke
B HIDKHEH 4acTuh KpaHa OTOOpaxaercs
TeKyIllee BpeMs.

B pexnme «CkBaxXuHbI» Ha 3KpaHe
IJIsI KaXXIO0W CKBaKWHBI B TaOJMYHOM
dopMe  oToOpaxalwTcsi  BEIUYUHBI
MTHOBEHHOTO U KyMYJSITUBHOTO pacxo-

Ha oxpane

840
2.3
0
357834

678954

¥NPaRNEHHE HACOCHBINM arpel

M B3Y XMmKkM-3

2.3
840
678954

FEONHNHIK

Puc. 7. Pexxum «HacocHasa ctaHuua»

0 0 0
43564 67795 23435
0 0 0

(4] [t} 0

32 34 33

65 45 63

14 15 6

Ha oxpaHe

Jla BOIbI, TOKA Ha-
coca, NaBlIeHUS B
TpyOOTNIpoBOIE, YPOBHSI BOAbI B CKBa-
XKWUHE, TJAyOWHBI 3arpy3kum Hacoca
(cmipaBoyHasi uHGbOpMalUs), TeMrepa-
Typbl BOABI B MaBUJIbOHE CKBaXXUHbI U
COCTOSIHME NaTYMKOB OXPaHHOI CUI'Ha-
nu3anuu (puc. 6). Ha aTom Xe sKkpaHe
0TOOpakeHbl COCTOSIHUSI TaTUMKOB OX-
paubl Bopor B3Y u nByXx JIIOKOB pe-
3epByapa. B pexume «CKBaXXMHbI» TaK-
XK€ TPOU3BOAMTCS yIpaBjJeHUE TIyC-
KOM/OCTaHOBOM HAacCOCOB M BKJIOYE-
HUEe/OTKIIOYeHHE OXPaHHOUW CUTHAIM-
3allMM Ha CKBaXXMHax.

B pexume «HacocHasi ctaHuusi» Ha
9KpaHe 0TOOpaxaroTcsl TeKyIre 000po-
Thl, TOKM M MOIIIHOCTU CUJIOBBIX arpera-
TOB CTaHIIMM, UX CyMMapHasi MOIIIHOCTb,
a Takke 3HauYeHHUs JaBJEeHUs W pacxoja
BOJIbI, TMOCTynalleil B ropon (puc. 7).
Taxkxe B 3TOM pexume MPOU3BOIUTCS
yIpaBjieHUEe HAaCOCHBIMU arperataMu
yepe3 Tabsio yrnpasieHus (puc. 8), riae
MOXHO 3aIyCTUTh, OCTAaHOBUTH [BUTa-
TeJib, a TaKXe YCTAHOBUTb €ro TEKYIIWe
00OpPOTHI.

COop NMaHHBIX OT TEXHOJOTUYECKOro
000pyIOBaHUSI TIPOU3BOIUTCS B peaib-
HOM MacuiTabe BpEMEHM C YacTOTOW He

¥reHblwMTE  (CFI) |

¥NpaBneHHe HACOCHbIM Arperarom

56

45

Myck vacoca  (F7) |
OctaHoe Hacoca (FG) |

Puc. 8. Pexxum «YnpasneHne HaCOCHbIM arperatom»

MeHee OJHOTO pa3a B CEKYHIIY, 9TO 0bec-
MMeYNBAET B KaXIBIA MOMEHT BpPEMEHM
oTOOpakeHNWe TEKYIINX 3HAYCHUIA Tapa-
METPOB.

SAKIIOYEHME

Buenpenue cuctembl Ha Bomo3abop-
HOM y37e XUMKHU-3 00ecrmevuunno 3Ha--
yuTeNbHOE yBenuueHue 3phekTuBHOC-
TV MOHUTOPWHTA U YIIPABJIEHUS OCHOB-
HeiMu pexxumamu B3Y. 3a cuer obGbe-
NVUHEHUS TaHHBIX B €IWHYI0 KapTUHY
MOHUTOPUWHTA Ha 2KpaHe y AucTeTdyepa
MOBBICUTIACH OMEPATUBHOCTh PETYIU-
poOBaHUs TapaMeTpoB MOJa4YMd BOABI B
TOPOJCKYIO CeTh. 3a CYET MCIOIb30Ba-
HUSI YaCTOTHOTO PEryJIupPOBAHUS dIIEK-
TpoABUTAaTENIeil HACOCOB YMEHBIIUINUCH
9HEPro3aTrpaTbl U YBEJIUYUIUCH CPOKU
cllyX0bl 00opynoBaHusi. HamaxeH yuyer
MOMHSITON M TIOJaHHOM IMOTPEOUTETIO
BOJIbI U MOHUTOPUHT COCTOSIHUSI YPOB-
HSl TIOA3€MHBIX BOX B BOA03a00pPHBIX
CKBaXXMHax.

DKcrTyaTaluusi CUCTEMbI B TeUEHUE OfI-
HoOro roma moaTBepauia e 3(pdeKTuB-
HOCTb U HaJIe>XKHOCTb. @

ABtop — corpyaHuk CIM «Feonunk»
Tenedon: (095) 795-0723
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CHCTEMHAS HHTETPALHA

NHUEBAS NPOMbIWNEHHOCTD

KomnnexkcHbin noaxon

K peLeHMIo npobnem
COBTOMOTUYECKOro
YBJCO)KHEHUS 3epHa

Hukonait [Nounnuyk, Mean Cusko, AHatonmii [laxomenko, Bragmmmp 3s6mmues,

Makcum Eranos

CraTbs NOCBSALWEHA PACCMOTPEHMIO NPOBNEM NPAKTUYECKOrO BHEAPEHMS M IKCMITY ATALMM
CGBTOMATMYECKOM JIMHWUM YBACAXKHEHUS 3€PHA HO MYKOMOJIbHbIX MPOU3BOACTBAX HA NpUMEpe
ACY TN «Komnosut-09/YB-3». MNpueeaeHsbl cTpykTypa cucTeMbl, ee GYHKUMM, A TAOKXKE
0CcoBEeHHOCTH peanmM3aummu annapaTHbIX CPEACTB U TEXHONOrMYECKOro 06o0pyAOBaHMS.

BBEAEHMUE

Kax mpaBwio, mpeampusTus MyKo-
MOJIbHOW TIPOMBIIUIEHHOCTUA CTPamgaioT
OT TOTO, YTO JIMHUU TIO YBIAXHEHUIO
3epHa HaXOISTCS B HepaboTaloleM co-
CTOSHUU ¥ TIPOU3BOICTBEHHBIN TIep-
COHaAJ BBIHYXJEH BBOAUTH BOAY TIO
OLIEHKE «Ha TIJa30K» TOJLIMHBI CTPYyHU
(«TIomanbla», «maue» 1 T.0.). [Ipuaun
TOMY MHOTO, HalpuMep, pa3ouTbie KO-
OBl CTEKJISTHHBIX POTAMETPOB, 3aCOPEHNE
BXOAHBIX (DWJIBTPOB OYMCTKU BOIBI, He-
yA00CTBO TOCTOSIHHOW pPYYHOU pery-
JIUPOBKU Tofauu Boabl U T.n. OmHaKo
OCHOBHBIM SIBJISIETCS TO, UTO B CYILIECTBY-

JOIIMX CUCTEMAaX XOJIOAHOTO KOHAMIIMO-
HUPOBAHUS 3€pHA MOTPEIIHOCTh IMPO-
lecca yBJIaXHEHUSI coM3Mepuma C Tpe-
OyemMoOli BEJIWYMHOW MOYBIAKHEHUS
(pa3Hullell 3HAUEHUI MCXOTHOM BIaX-
HOCTH 3€pHa U BJIAXXHOCTH 3epHa Ha 1-ii
NIpaHO#l cucTeMe), KoTopas COCTaBJISIET
2-3% ob1ero Beca. YBIaxkHEHUE U OTBO-
JlaXWBaHKWE TILIEHUIIBI C MCXOMHOM
BJIAXXHOCTbIO MeHee 12% peKkomeHayeTcst
OCYILECTBJISITh MOCJIEI0BAaTEIbHO B JBa
9Tana, Mpu 3TOM COTHOILIEHWE BeIUYU-
Hbl TIpUpAlllCHUS] BJIaru Ha TMEpPBOM U
BTOPOM 3Tariax OPUEHTUPOBOYHO OJXK-
HO COCTaBJIAATH 3:1, UTO Aesaer elie 6oJee

Puc. 1. 3epHoouMcm1’eanoe oTaeneHue MesibHULLbl COPTOBOro nomosa

Hea(hHEKTUBHBIM MPUMEHEHUE YCTapeB-
LIMX CUCTEM YBJaXKHEHMUSI.

3A0 «DITUKOH» COBMECTHO C MHXe-
HEepHOI ciyk00ii KI1MMOBHUUCKOTO KOM-
OuHaTa XxJ1e00NMpoOayKTOB CO3lalIu B OT-
NeJICHUU 3E€PHOOUYMCTKU  MEJbHUIIBI
copToBoro mnomoJja (puc. 1) nmpuHIU-
MUaJbHO HOBYIO CHCTEMY YBJaXKHEHMSI
«Komno3ut-09/YB-3», BCTpoeHHYIO B
CYLIECTBYIOLIMI Texmpollecc U padoTa-
IOLIyI0 B aBTOMAaTUYECKOM pPEXUME.
B omsinume oT TpanMIIMOHHBIX KOMITIOHO-
BOYHBIX PEIIEHMIT Ha OCHOBE KOHTpPOJIIe-
POB, Pa30pPOCAHHBIX MO 3TaXaM MEJIbHU-
11bl, Pa3pa0OTYMKU TONIUIM MO MyTU MO-
JyJIbHOTO MCTIOJIHEHUSI CUCTEMbI, BbIIE-
JIUB TIpU 3TOM 00s3aTe/IbHbIE T'PYIMbI
YCTPOUCTB: MPUOOPHI U3MEPEHUS BJlaXkK-
HOCTH 3epHa B HEMPEPbIBHOM MTOTOKE, YC-
TPOMCTBA PEeTyJIMPOBaHUS MOAAYU 3epHA
B HENpEepbIBHOM IOTOKE, MaHeIb pery-
JIMPOBAaHUS TMOJa4Yu BOJbI, MMaHEIb BTO-
PUYHBIX MPUOOPOB, MIKa(d YCTPOUCTB
cornacoBaHus ¢ oobekToM (LIICO), Muk-
PpOIpOLIECCOPHAst TEXHOJIOTMYECKast CTaH-
ust Ha 6ase uznenuit MicroPC dbupmbl
Octagon Systems. OcHOBaHMEM IS TIPU-
MeHeHus: uzaeauit cepun MicroPC gBu-
Jjoch TO, 4T0 3A0 «DATUKOH» yX€ Ha
MPOTSCKEHUU 7 JIET IIUPOKO MCIOJB3YeT
MMKPOTIPOLIECCOPHBIE CPEJCTBA TaHHOTO
THTIAa ¥ HU pa3y He ObUTO pa30yapoBaHO B
CcBOEM BbIOOpE. BaxkHbIMU OCHOBaHUSIMU
MTOCTY>XUJIM BBICOKAsT HaIeXHOCTb YKa-
3aHHBIX CPEACTB MPU OTHOCUTETBHOM Je-
IIeBU3He (DYHKLIMOHATBHBIX MOIYJICH, a
TakKe CBS3aHHOE C WX IOJIb30BaHUEM

www.cta.ru
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Puc. 2. NaHenb BTOpMYHbIX NpUGOpPOB

urupponaHenb

CYIIECTBEHHOE COKpAaIlleHWe Tpymo3aT-
paT Ha cOOPKY U OTJIAAKy KOHCTPYKTHBA
TEXHOJIOTUYECKON CTAHIINU.

Ha ocHoBe TexHONIOTMYECKOI CTAaHIINY
OBLIO CO3/IaHO aBTOMATM3MPOBAHHOE pa-
0oyee MeCTO oreparopa 3epHOOUYNCTH-
TEJBLHOTO OTAeNieHusT MeabHuiel (APM
YIpaBIeHUS YCTAHOBKOW YBIaXKHEHMUS
3epHa), YCTAHOBJIEHHOE B OTMEPaTOPCKOM
MOMEIIeHUN MeNnbHUulbl. [lpunHsaras
CTPYKTypa aBTOMATUYECKOTO KOMILIeKCa
MpuBeiIa K 3HAYUTEILHOMY YIIPOIICHUIO
MOHTaXa CUCTEMbI Ha 00BEKTE, a TAKXKE K
YCKOPEHUIO PEryIMPOBOYHBIX U HAIAT0U-
HBIX pabOT, MOCKOJBKY KaX10€ U3 3BeHb-
€B TPOIUIO WHAWBUAYaTbHbIE TECTOBBIE
U TIPUEMOYHBIE UCTIBITAHUS e1lle Ha ITare
unsrorosieHus. KpoMme Toro, o0beIMHUB
TUIPOCUCTEMY YCTAHOBKU U TIaHEb BTO-
PUYHBIX MPUOOPOB (pUC. 2) B BUIE €IAU-
HOW KOHCTPYKLMU JIOKATbHOU TaHeIH,
YCTAHOBJIEHHOW PSIIOM C YBJIaXHSIOLIEH
mamuHoi Tuna BIIY B mpou3BoacTBeH-
HOM MOMEIIEHUY METbHULIbI, YIaT0Ch pe-
LIKTh BOTMPOC COBEPIIEHCTBOBAHUS AMA-
THOCTUKM U OOCIYXMBAaHUSI 2JIEMEHTOB
CHUCTEMBI.

K ocobGeHHOCTSIM KOMITOHOBOYHBIX
pelIeHuii cieayeT OTHECTH TakKe MPUH-
LIUIT PACMOJOXEHUST U3MEPUTENsT BIaxX-
HOCTU 3€pHa B HEMPEPbIBHOM IMOTOKE.
B ocHoBY ObLIO MOJOXEHO YCIOBUE MU-
HUMAaJbHOTO TPAHCIOPTHOrO 3ama3/bl-
BaHUs, CYLIECTBYIOLIETO MEXAY TOUKOM
M3MEpEeHUs BIAXHOCTU 3epHA U MECTOM
BBOJA BOJbI. DTO yCJIOBUE MPOIUKTOBA-
HO Te€M, 4TO MPEeANpUsITUS MO Mepepa-
00TKe XJIEOOMPOAYKTOB M3-3a HAIUYUS
JIETKOBOCIIJTAMEHSIIOLIECST TTBUIM OTHO-
CSITCSl K KAaTeTOPUM B3PBIBOMIOXApOOoIac-
HBIX TIpou3BoacTB. Kpome Toro, 3epHo

HUIO MTOABEPraeTcsl TOJbKO 3€PHO, HaX0-
nsiieecss B 30HE WM3MEPEHMsT TeKyllei
BJIAXXHOCTHU, TO €CThb TPAHCIIOPTHOE 3a-
Ma3AbIBAaHUE MPOAYKTA OKa3aJI0Ch MpaK-
TUYECKU PABHBIM HYIIIO.
[IprHUMOMATBHBIM B KOMILJIEKCE MPO-
0ieM BHEIPEHUs SIBJISIETCS BOIIPOC O
BCTpauBaHUU BHOBb pa3pabOTaHHON CcU-
CTeMbl YBJAXHEHUSI B CyUIECTBYIOIIEe
TEXHOJIOTMYEeCKOoe 000pyIOBaHUE MEJNb-
HUIIBI, BKJIIOYAsi U DJIEKTPUUECKYIO CXE-
my. [1pu aTOM, 6E3YCIIOBHO, TOJKHBI CO-
omonatbest TpedboBaHust TocroprexHan-
30pa MO B3PbIBONOXAaPOOE30MaCHOCTU U
BBIMIOJIHEHNIO OCHOBHBIX TEXHOJIOTUYEC-
KUX OJIOKMPOBOK U 3alUT. DTa mpobdiie-
Ma Obl1a pellleHa COOTBETCTBYIOLIEH
pa3paboOTKOl cxeMbl aBTOMAaTU3allluU, B
Puc. 3. YcTtaHOBKa N3MepUTENbHON KaMepbl KOTOPYIO BOLIIU HE TOJbKO 000pyaoBa-
snaromepa MR-113.1 HUE YCTAaHOBKM aBTOMAaTUYECKOTO YB-
JIAXKHEHUs, HO U 4YacTb OOOpYAOBaHUS
B MTPOLIECCE MPOU3BOICTBA aKTUBHO MPO- MeJIbHULBI. BBeeHre TeXHOIOTUYECKUX
IyBAeTCsl BO3AYXOM M BBICYIIMBAETCSI. O0JIOKMPOBOK peIIao MPEeUMYILIECTBEH-
J1s MCKITIOYeHUsT BIMSIHUSI YKa3aHHBIX — HO 3aJa4d 3alIUTHI 000PYIOBaHUS OT 3a-
(hakTOpOB OBLT CKOHCTPYUPOBAH MHOTO- BaJIOB, YAapoB, IMpeKpalleHUus] MoJauun
(YyHKUIMOHAIBHBIA KOXYX, BBIMOJHSIO- BOJIbI MPU OTCYTCTBUM IOTOKA 3€pHA,
Uil GYHKIIMM OCHOBAaHUSI KPEIJIEHWS] ~ KOPPEKTHOTO M3MEPEHUS! BJIAXHOCTHU
BJlaroMepa U KOXyXa paclblUIeHUs BOAbl  3€pHa B MoTokKe. IS pellieHus: 3Tux 3a-

CO BCTpOEHHBIMM (opcyHKamu. M3Me-  mady MIMPOKO HCTOJIB30BAIUCH CBOOOM-
puTeTbHAs KaMmepa BiaroMepa Oblia yc- Hble KOHTAKThI 3aBOJCKO 9JIEKTPOaBTO-
TaHOBJIEHa Ha YBJIAXHSIONIYI0 MalllMHY  MaTUKU W JaTINKOB, YCTAHOBIEHHBIX

BUIY (puc. 3). B pesynbrare yBiaaxkHe- paHee Ha 00bEKTe.

LWkach ycTpoicTs
cornacoBaHus
c o6bekTom (LLICO)

BTOPUYHBIX
npu6opos

Tuapo-
yBIidkHEeHMA navens
~~r/3epHa

IEXHONTONMYECKAn

GTa ,HLI, N

B,nO10K€! (VP3)Jc TeH30BEGAMM

Puc. 4. CprKTypHaﬂ CXeMa aBTOMaTU3MPOBaHHOr0 TeXHOJIOrMYeCKOro KomnseKkca yBaaxKHeHua
3epHa Ha KnumoBuuckom Kom6uHare XIIeﬁOHpOAyKTOB
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CTPYKTYPA
ABTOMATU3UPOBAHHOIO
TEXHOJIOFMYECKOro
KOMMNJIEKCA YBJIAXKHEHMSA
3EPHA

CTpyKTypHasi cxemMa aBTOMAaTU3UPO-
BaHHOTO TEXHOJIOTMYECKOTO KOMILIEKCa
(ATK) nuHUM yBIaXXHEHMSI 3epHA B He-
MPEPHIBHOM TTOTOKE Ha MEJIbHUIIE COPTO-
BOTO TTOMOJIa TpUBEIeHA Ha puc. 4.

ATK yBnaxHeHusi 3epHa BKJIIOYAET B
cebs1 Hapsiy C TeXHOJOTUYECKUM 000-
pyIOBaHWEM MEJBHULIBI TPUOOPHI, YCT-
poiicTBa, 000pyIOBaHUE CUCTEMBI YIIPaB-
JICHUSI: TEXHOJIOTMYECKYIO0 CTaHLMIO Ha
6aze MicroPC, APM TtexHojora, mkad
cornacoBaHust ¢ oobekToM (LLICO), ycT-
POMCTBO peryJIMpoBaHUs 3epHA B ITOTOKE
Ha Oa3e TturoBoro YP3-1(2), mpubopsl
M3MEPEHUS BIIAXHOCTU 3€pHA B ITOTOKE
Ha 0a3e Bnaromepa MR-113.1, paTumku,
YCTAaHOBJICHHbIE Ha TEXHOJOTMYECKOM
000py/IOBaHNU, M CIEIHUATbHO U3TOTOB-
JICHHYIO TaHeJIb BTOPUYHBIX MPUOOPOB
JIJIS1 pa3MeEIIeHMSI TIO MeCTy 0JI0KOB MHIM -
KallM¥ BJlaroMepa 1 pacxomomMepa (Tuapo-
naHesqb). OCHOBHbIE XapaKTePUCTUKU
3TOM CUCTEMBbI MPEICTaBIeHbI B Ta0I. 1.

DyHKINNA CUCTEMBI:
©® aBTOMATUYECKOE PEryJIMPOBaHUE TTPO-

W3BOIUTECIBHOCTH JIUHUM 3€PHOOYM-

CTKH;
©® M3MEpEeHNE BIAKHOCTH 3¢pHA B TTIOTOKE;
©® CcTabMIM3alKsl BBIXOJHOM BJIAXKHOCTHU

3epHa;

@ y4yeT TIOCTYIUICHWSI 3¢pHa Ha JIMHUIO,

BBIXOJIa YBIAXKHEHHOTO 3¢pHA M Pacxo-

11a BOIBI.

KOMNNEKC TEXHUYECKMX
CPEACTB CUCTEMbLI YNPABJIEHUSA
LlenTpasbHOE MECTO B 000PYIOBAaHUU
ATK nvHuUM yBIaKHEHUST 3aHUMAEeT KOM-
iekce Texundeckux cpeactB (KTC) cuc-
TeMbl yripaBieHus1. B cocraB KTC Bxonsar
TEXHOJIOTMYECKAsl CTAaHLMS (CUCTEMHBIN
0JI0K), YKOMIUJIEKTOBaHHASl JIOTOJIHU-
TEIbHO MOHHUTOPOM, KJIaBUATypOll U
MPUHTEPOM, TiepudepuiiHoe 06opyaoBa-
HUE — JAaTYUKU C HEOOXOAMMBIM HabO-
pPOM HOPMAaJIU3aTOPOB CUTHAJIOB, JIEKT-
poobopynoBaHue A YNpaBlIeHUS HC-
MOJTHUTEbHBIMA MEeXaHU3MaMU, TOCTHI,
MyJIBTHI U Ap. BeruricnurenbHOe PO TeX-
HOJIOTMYECKOI CTaHIIUM (pUC. 5) BBINOJI-
HeHo Ha maaenusix Octagon Systems, a
YCTPOMCTBA BBOJA-BBIBOAA CUTHAJIOB —
CcOOCTBEHHOTO MPOU3BOJCTBA. Takoe pe-
LIEHUE TPOAUKTOBAHO CIEIYIOIIUMU
CHUCTEMHBIMU TPEOOBAHUSIMU:
@ BBICOKAsI HaJAeXHOCTb, CpelHee Bpe-
MsT HapaOOTKU Ha OTKa3 ISl OTAEJNb-

Ta6nuua 1. OCHOBHble XapaKTEPUCTUKMU CUCTEMbI YpaBieHusA

Cucrema npeaHasHavyeHa gnA 3Kcrnayatauuu B nOMeLeHnax ¢ UICKYCCTBEHHO peryinpyemMmbiMU KNMMaTU4yeCKUMU

yc B P C YMepeHHbIM U XOIOAHbIM KNUMATOM:
AManasoH paboyux Temneparyp +5...+50°C
OTHOCUTENbHAA BNAXHOCTb Npu t=35°C 80%
aTMocepHoe fjaBneHne 84...106,7 kMa
TexHU4eCKne xapaKTepUCTUKKU CUCTEMBI:
[ManasoH peryanpoBaHua Npou3BOAUTENbHOCTU TUHUK 20...801/u
norpewHoCcTb CTabuu3aumum NoToka 3epHa, He bonee (TMNOBaA NOrPeLWHOCTL 1%
B 3kcnnyarauuu — 04 ... 0,5%)
[1anasoH u3MepeHus abCONIOTHOM BAXKHOCTU 3epHa BAaroMepom B HenpepbisHom notoke | 8,0...20%
MOrpewHOCTb U3MepPeHNs abComIOTHON BNaXXHOCTI 3epHa Blaromepom, He 6onee 0,3%
AnanasoH perynnpoBaHus pacxoaa Bofbl 6...540 n/u
[iManasoH JOoyBAAXKHEHUA 3epHa 0,3...8,0%

NOrpewHoCTb AO0YBNAXHEHNA 3€pHa, He Gonee

01%

pexum paboTsl

HenpepbIBHbIN

peXumbl HAUKaUUKN

MEeCTHbII, AUCTaHLMOHHbI

notpebnseman MowHocTb (220 B, 50+1 ) 0,24 kKBA
HapaboTKa Ha 0TKa3 60 000 4
CPOK Cyx0bl, He MeHee 15 net

HBIX YCTPOMCTB CTAaHIIMU — HE MEHee
10 ner;

® IIMPOKUI AUAMa3oH pabodyux TeMIIe-
patyp — He Xyxe, yueM —25...+70°C;

@ HaJM4Yre BBICOKOIIPOU3BOIUTEIHHOTO
IBM PC coBMeCTMMOTO BBIYUCIUTENb-
HOTO $IIpa, ITO3BOJISIIOIIETO B3SITh Ha
ce0s1 yIpaBjieHUE TEXHOJIOTMYECKUM
MpOIeCCOM  TPaKTUUECKU
CJIOKHOCTH;

0001

@ BBICOKAST TOMEXO03aIUIIEHHOCTD;

©® BO3MOXHOCTh TPAKTUYECKU TPOU3-
BOJIBHOM KOMIIOHOBKU TEXHUYECKUX
CPENCTB B MPOCTEUIITNX KOHCTPYKTUBAX
JIOCTATOYHO MAJBbIX Pa3MepOoB U JIp.
ITonoOHoe pelieHue B arnmnapaTHON

yacTu anpobupoBaHo B 60 cucremax yri-

paBiIeHUsT Pa3TUYHBIMU TEXHOJOTHUYEC-

Puc. 5. YcTpoiicTBa TEXHONOTMYECKOI CTaHLUM

KMMH TIPOLIeCCaMU U TIOATBEPANUIIO CBOIO
HaJeXXHOCTh B CAMBIX JKECTKUX YCIIOBUSIX
OKCIUTyaTaluu.

CrpykrypHas cxema KTC mpuseneHa
Ha puc. 6, MpUUYEM BXOJISIINE B COCTaB
KTC monurop, ki1aBuatypa, MpUHTED, a
TakkKe 4acThb IepudepuiftHOro odopymo-
BaHMS HA PUCYHKE He TOKa3aHbl.

TexHnomornyeckasi ctaHIUs oOecredu-
BaeT KaK yMpaBjeHWE TEeXIPOLIECCOM B
peanbHOM MaciuTabe BpeMeHU, TaK U
YeJJI0BEKO-MalMHHBINA MHTEpdEiic ¢ orne-
paTopoM JIMHUY YBIaKHEHUSI.

[ns peiieHust 3amay, MOAOOHBIX pac-
CMaTpUBAEMOIi, B COCTaBe TEXHOJIOTUYEC-
KOW CTQaHIIMM JOCTATOYHO UMETh KOMILIEKT
usnenauii Octagon Systems, COCTOSIIIWIM
n3 tuiat 6040, 5420, kapkaca 5203-RM u
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Komnnekrauusa Octagon Systems Vnpaenetue NHAYKUMOHHBIN
perynupyiowmumm acxopomep 1
AaTunk cunel nsmeputens _l Hopmanu3sartop l_ 3a/BMXXKaMu, P ACHER
NPOU3BOAUTENLHOCTH KnanaHamu
perynvpoBsaHus WHAYKUMOHHbIN
latumnk non?meuuﬂ noaauu Boabl, agz, “ome 2
perynupyioLen 3acoHKU OTCeYHbIMM s Rl
- N KnanaHamu.
Bnarome| KoHTponb
L MR-113. ) COCTOAHMA
o6opynoBaHus
MeNbHULbI

YcnoBHble 0603HaueHUs:

MAI — mopynb BBOA@ aHANOroOBbIX CUTHANOB;
MDO — mopynb BbIBOJA AUCKPETHBIX CUTHANOB;
MDI — mopynb BBOAA JUCKPETHbIX CUrHANOB;
MPI — mopaynb BBOLA YMCNO-UMNYNbCHBIX
CUrHanoB

Puc. 6. CTpyKTypHaa cxema KoMneKca
TeXHUYECKUX CPeACTB CMCTEMBI YNpaBNeHUA
NIMHWEN YBIAXKHEHUA 3epHa Ha COPTOBOM
MenbHULe

osoka rmuranus 5101. dyHKIMY BBOAA-BbI-
BOJla CUTHAJIOB BBITIOTHSIIOT MOMYJIH, Xa-
PaKTePUCTUKN KOTOPBIX TPUBOAATCS Na-
nee.

Monynbp BBOJA aHAJIOTOBBIX CUTHAJIOB
(MAI) — BOoCbMU- WJIM TlIeCTHAAIIATHKA-
HaJbHBIN, TpeAHa3HaYeH JIsT HOpMallu-
3auu (MacmTabupoBaHus U (UIbTpa-
LIMW) CUTHAJIOB, TIOCTYMAIOIINX C 00BEeKTa
B Buze HampstkeHus 0...+5 B, —5..+5 B
nnn toka 0...+5 MA, 0 (4)...20 MA. Tlpu
HEOOXOIUMOCTH MOJYJIb KOMIUIEKTYETCSI
MYJIBTUTUIEKCOPOM, 4YTO TIO3BOJISIET, Ha-
MpuMep, C TMOMOIIBIO BOCBMU MOAYJei
MAI BBomuth m0 128 curHaioB uepe3
nmopt Al/O mukpokoHTposiepa 6040.
Temn paGoTel apaiiBepa BBOIA aHAJIOTO-
BbIX curHaioB — 0,5 Mc/KaHal.

Mopynb BbIBOAA OUCKPETHBIX CUTHA-
0B (MDO) — 16 xaHaIbHBIM, IpeaHa3-
HauyeH [Jisi KOMMYTalUU Leneil ¢ HoMu-
HaJIbHBIM HampspkeHueM 24 B mocTosiH-
HOro TOKa (BapMaHT «OTKPBITHIA KOJI-

Jextop») unu 220 B mepeMeHHOro ToKa
(BapMaHT «peJeiiHbIi BbIXOA»). Moaynb
WMEET TajJbBaHUYECKYIO H3OJSIUIO
MEXIy BXOIaMU-BbIXOJaMU, pacCUMTaH-
Hyio Ha 2500 B.

Monynb BBOJA TUCKPETHBIX CUTHAIOB
(MDI) — 32 xaHaibHBII, TIpeaHa3Ha-
YeH JJ1s1 MpueMa CUTHAJI0B ¢ HOMUHAJb-
HBIMU YpOBHSIMU 24 B TOCTOSIHHOIO
Toka uiau 220 B mepemMeHHOro Toka
(B 3aBUCUMOCTH OT MOAUDUKAIIUMU).
HMMeeT ranbBaHMYECKYID M3OJSLUIO
MEXIy BXOJaMM-BbIXOAaMM, paccuu-
TaHHylo Ha 2500 B, kaHanbHbIe DUIBT-
pbl M CpelcTBa CTAOMIM3allUU MOPOTOB
MePEeKIIOYEHUS.

Moaynap BBOIA YMCIO-UMITYJIbCHBIX
curHanoB (MPI) — 8 kaHanbHbI#, aHa-
JIOTUYEH IO CBOMM OCHOBHBIM Xapak-
TepucTukaM moayiao MDI, Ho npen-
Ha3HayeH [Jis MpueMa CUTHAJOB TUIIa
«HaKaIJIMBaeMoe KOJMYECTBO HMITYJb-
COB» OT PAacXOJOMEPOB Pa3IMYHOrO Ha-
3HAYEHMSI, OCHAILEHHBIX MMITYJIbCHBIM
BBIXOZIOM. MakcuMasibHasi 4acToTa UM-
myabcoB — 2 KIiI.

BBOI-BBIBOA AMCKPETHBIX, YMCIO-UM-
MyJIbCHBIX W WHBIX (HAIpUMep, YacToT-
HBIX) CHUTHAJOB OCYIIECTBIISIETCS depe3
mobyto maty Octagon Systems, uMmero-
LIy JBYX- WJIM TpexOalToBbI MOPT
DIO. B npaiiBepe NpHKIagHOIO MpPO-
rpaMMHoro obecnedyeHuss mnopt DIO
HCITONIb3YeTCsT Kak MHTepdeiicHas 11Ha,

YTO TIO3BOJISIET BBITIOJHATH BBOI-BBIBOJL
B cymMe 512 cUTrHajoB yepe3 OIUH MOPT
DIO ¢ nepuogom OOHOBJEHUSI TaHHBIX
5...10 mc.

OBEOPYAOBAHME
OMNMEPATOPCKOIO MHTEP®EMCA
ACY TII «Kommozut-09/YB-3» mpen-
Ha3zHavyeHa JJis yrpaBjieHus 00opyaoBa-
HHUEM JIMHUU YBJIAaXHCHUA 3€PHOOYMC-
TUTECJIBHBIX OTIISII@HI/IfI MCEJIbHUI U obec-
MMEYNBACT aBTOMATUYECCKOE BBIITOJIHEHUEC
YBJIAXXHCHUIO
3epHa U PEryJupoBaHUIO TPOU3BOIU-

3a4BOK IIO BBOAY BOIBbI,

TEJbHOCTU JIMHUU I10 YCTAaBKaM, BBOIM-
MBIM OIIEPAaTOPOM IIEpel HadyajaoM TeX-
HoJIOTHYecKoro mpoiecca. OCHOBHOI
(QyHKIIMEH CUCTEMBI SIBJISIETCS aBTOMa-
THYECKOE yIpaBjlIeHue IMPOLECCAMU YB-
JIaXHEHUsI 3¢pHA B COOTBETCTBUU C 3a-
MaHHBIMM YCTaBKaMU IIPOU3BOMIUTEIb-
HOCTHM JIMHUM Y BBIXOAHO# BIAXXHOCTHU
3epHa.

BsaumoneiicTBue oreparopa ¢ CucTe-
MOI YIpaBJIeHUs OCYLIECTBISIETCS] B MH-
TEPaKTUBHOM DPEXUME uepe3 KIaBuaTypy
1 Habop OTOOpaxkaeMbIX Ha IKpaHe MO-
HUTOpa YHUGDUIMPOBAHHBIX 3JIEMEHTOB
YeThIpeX TUIIOB, COCTABJISIOLINX MTOACKC-
TEMY CBSI3H C OIIEPATOPOM:
® MHEMOCXeMa,
® MEHIO,
©® OKHO BBOIA JAHHBIX,
©® 1HGOPMALIMOHHOE OKHO.
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Puc. 7. PaGouee mecTo onepatopa MHUM

yBAaXXHeHuA

[na 3amycka BBITIOJTHEHUS 3asBKU
oIepaTopy AOCTATOYHO BBECTU HOMEp
JIMHUY YBIAXHEHUsI, YCTaBKY TMPOU3BO-
MUTETHHOCTY IMHUU W BBIXOIHYIO BIIaX-
HOCThb 3epHa. KoHTponbs momyctuMocTtu
mapaMeTpoB 3asiBKM TPOU3BOIUTCS aB-
TOMATUYECKU.

B mporiecce BbIMONTHEHUS 3asIBKU OCY-
IIECTBISIETCS] HETPEePBIBHBIN KOHTPOJb
COCTOSTHUSI 000OpYIOBaHMSI KOMITIeKCa U
000pyI0BaHUST METbHUIIBI, pA0OTAIOIIETO
B COCTaBe JIMHUU, U TPU OOHAPYKEHUU
OTKJIOHEHU! TTapaMeTPOB TEXHOJIOTUYec-
KOTO TIpollecca OT HOPMBI TMPOUCXOAUT
KOPPEKTHBIII OCTAaHOB Tpollecca yBIax-
HEeHUS 3epHa C BbIAAYell TEKCTOBOTO CO-
o0l1leHNsT OomepaTopy O MPUYMHE OCTa-
Hosa. [IponomxeHue mpoliecca Mpou3Bo-
JUTCSl TOJIKO TIOCJe pa3pellaloneil 1u-
PEKTHUBBI OIlepaTopa.

Ha puc. 7 u 8 mokazaHsl 000py10BaHUE
OIePaTOPCKOIi CTAHIIMY U MOMEHT 00yJe-
HUSI CMEHHBIX MacTepOB MpaBujiaM BBOJA
3alaHUs] Ha YBIAXHEHUE, aHau3y aBa-
PMIAHBIX CUTYALIMIA U OTPAOOTKE TEXHOJIO-
TMYEeCKUX OJIOKMPOBOK M 3allMT (Ha Te-
penHeM I1aHe puc. 8 BUAEH CUCTEMHBIN
0JIOK TEXHOJIOTMYECKON CTaHLIUM).

Masble MOTpelIHOCTH PeryarupoBaHUs
MPOU3BOAUTENBHOCTU JIMHUU 3€PHOOUM-
CTKM U HEMPEPBIBHOTO TO3UPOBAHUS BO-
Ibl TOCTUTAIOTCSI 32 CYET MPUMEHEHUsI
aJITOPUTMOB aBTOMATUUECKO ananTaiuu

Puc. 8. 0GyyeHne CMeHHbIX MacTepoB

npasunam paboTbl ¢ cucTemoi

K XapaKTepUCTUKaM MCTEUEHUSs 3epHa U3

J10TKOB YP3 1 Tekyliliero KoHTpoJist Majio-

TO pacxoja MojaBaeMoil B yBJAAXKHSIOILYIO

MalllKHY BOJIbI.

KoHTpoJib BJIaXXHOCTH 3€pHa IMPOU3-
Boautcst aBTomatuuecku CBY-piarome-
POM WJIM IO pe3yjbTaTaM J1abopaTOpHbBIX
U3MepeHuil BpyuyHylo. Pexum padoTbl
(aBTOMAaTUYECKU WJIM PYYHOU BBOM)
3ajaeTcsi onepatopoM. [IpexycmorpeHa
BO3MOXHOCTb OIlEpaTUBHON MpHUOCTa-
HOBKM TIPOILIECCOB aBTOMATUYECKOM IMO-
a4y 3epHa W BBOJA BOJBI C MOCJEMYIO-
IIAM TPOIOJIKEHUEeM paboThl MO KO-
MaHIaM oIlepaTopa.

CucreMa aBTOMAaTUYECKOI'O YyBJIaX-
HeHus 3epHa «Kommo3ut-09/YB-3» B
cooTBeTCTBUMU C «OO1UIeO0TpaCIeBbIMU
METOAMYECKUMH MaTepuajiaMu IO CO-
3MaHUI0 U TIPUMEHEHUI0 aBTOMATHU3U-
POBaHHBIX CUCTEM YIPABICHUS TEXHO-
JIOTUIECKUMH TIPOIIECCAMU B OTPACIISIX
npoMbinieHHocTu» (OPMM-3 ACY
TIT) oTHOCUTCS K Kjaccy MallblX CUC-
TEM, OJHAKO B HEMW, KaK HU B KaKOM
NPYTO#, TIOJOXUTEIbHBIN pPe3yabTaT
pa3paboTKM ¥ BHEIPEHUS] oKa3alics 3a-
BUCHM OT KaueCTBa pellleHus KaxkIoii 13
CIenyIoINX COCTaBJISIOMMX OOMmei
MpoOJeMBbI:

1) MUKPOTIPOLIECCOPHOTO
C TIOBBINIEHHOW 3KCIUTyaTallMOHHOMN
HaJIeXXHOCTbIO;

2) peryvpoBaHusI (CTaOMIM3aIMK) 3epHa
B HETIPEPHIBHOM TIOTOKE;

3)u3MepeHUsT BIAXXHOCTH 3epHA B HETIpe-
PBIBHOM TIOTOKE;

4)peryIMpOBaHUS pacxoia BOMIBI, TOda-
BaeMOIl Ha YBIAXHSIONIYIO MAITUHY.
Paccmorpum daktopsl 2, 3, 4 B OT-

NIETLHOCTH.

yIpaBIeHUS

Puc. 9. MogepHusupoBanHoe YP3-1/3MT
C TeH30BeCaMu

PErYJIMPOBAHME 3EPHA
B HENMPEPLIBHOM NOTOKE

Kax mpaBuio, s Leneil peryimpo-
BaHMS 3epHAa Ha MEJbHUIAX MCIIOIb3Y-
JOTCSl THEBMATUUYECKHE YCTPOICTBA THIIA
YP3-1 (umm YP3-2) ¢ peluakHBIM BECO-
BBIM PETYJISITOPOM ITPOU3BOIUTEIHBHOCTH
motoka. [lacmopTHass TOUHOCTb peryJin-
pOBaHUS TIOTOKA, KOTOpasl MOJIKHA CO-
CcTaBIATh 1%, HUKOrma He JOCTUTAeTCs.
Kpome Toro, B KauecTBe 3a1aTdyuKa mpo-
W3BOIUTEIBHOCTU MCITOJIB3YEeTCS T0JIO-
JKEHUE PEeTyJIMPOBOYHOIO Tpy3a (TUpHU)
OTHOCUTEJIBHO MEPHOW JIMHEUKU, Neye-
HUS KOTOPOM HE HOPMHUPOBaAHBI. BbI-
CTaBJISIS MTOJOXEHUE TUPU OTHOCUTEIBLHO
NEJNCHUM JIMHEWKU, HEJIb3d HUKOTAA
OBbITh YBEPEHHBIM B TOYHOCTM 3aJaHMS
MPOU3BOAUTEIBHOCTH, a CIEIOBATEIbHO,
U B TOYHOCTU TAKOI'O «PEryJUpOBaHUSI».
JleiicTBUTENILHO, HEKOTOpasi cTabuin3a-
LIMST TIOTOKA 3€PHA «B CPEIHEM 3a CMEHY»
MPOUCXOIUT, OMHAKO ISl TOYHOTO OYB-
JIAXKHEHUS 3¢épHa HEOOXOAMMBI HE MEeHee
TOYHBIE TaHHBIE O MTPOU3BOAUTEILHOCTA
JIMHUU.

3A0 «DnTukoH» pa3paboTaso BapuaHT
MoaepHu3auuu ycrpoiictea YP3-1(2) ¢
rapaHTUPOBAHHBIM TOBBIIIIEHUEM TOY-
HOCTHU peryJupoBaHMs U, TIaBHOE, C BO3-
MOXHOCTBIO 3a/laHusl TpeOyeMoil Mpous-
BOAUTEJIBHOCTU JIMHUM C TUCKPETHOCTHIO
10 kr/4. CyTb MOJAEpHM3ALMU 3aKJIIO-
yaeTcsl B 3aMeHe pPblYakHO-BECOBOTO
YCTPOMCTBA, YIPAB/SIONIETO AaBIeHUEM
IMTHEBMOCETH, TOJaBaeMbIM Ha MCMOJHU-
TeJbHbI/I TTHEBMOKJIANaH, Ha 3JeKTPOH-
HO-TEH30METPUYECKHUE BEChl BBICOKOI
ToYHOCTH (TOuHOCTL 0,15 %), ynpasisio-
e aJieKTpornpuBogoM Turma M3OO.
Ha puc. 9 nokazaH aeiicTBylolIUil MO-
nepHu3upoBaHHbil YP3-1/OMT c TeH-
30METPUUYECKUM BECOBBIM YCTPOICTBOM,
YCTAHOBJIEHHBII Tepesl KOHLIEHTPaTOpOM
JIMHUM 3€PHOOUYMCTKU.

CxeMa TEH30METPUYECKOTO BECOBOTO
ycTpoiicTBa rpuBeaeHa Ha puc. 10. B ycr-
pOMCTBE TIpUMEHeHa MpsiMasi IOoJBecKa
JIONAaTKW Ha TEeH30[aTYuK, 4YTO 3HA4YM-
TEJIBHO YITPOCTUIIO KOHCTPYKIINIO.

Nlonatka Ocb Mpoknagka Tewsopatumk KpoHwTeiH
|

N

4k

Puc. 10. Cxema TeH30MeTPUYECKOrO BECOBOrO
YCTPOMCTBA
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Creyer OTMETUTDH, YTO KAa4eCTBO pa-
00THI MOIEepHU3UpOBaHHOTO YP3-1/OMT
HANPSIMyI0 3aBUCUT OT TOYHOCTHU Tpa-
IYVUPOBKU HAa PeabHOM IOTOKE 3epHa.
[Mopsinok TrpagyMpoBKM U TOYHOCTH
M3MEpEeHMs MacC 3epHa JOJIKHBI OBITh
KECTKO periaMeHTupoBaHbl. [Iporuecc
rpanyupoBku YP3 — Hambojee Tpymo-
eMKas 4acTh HaJaJK! U 3aIyckKa JUHUUN
yBIaxHeHus. B pe3ynbTaTte BBITTOTHEH-
HBIX MEPONPUSITHIL ycTpoiicTBo YP3-1/
OMT nokazano B peXXuMe TPOMBIIILICH-
HOTO TIPUMEHEHUS] TOYHOCTh CTaOWJIU-
3alMU 3aJaHHOTO 3HAYEHWST TPOU3BOIM -
tenbHOCTU JuHMU +(20...40) Kr/9 Ha
ycraBke 5000 Kr/4, 4TO cOCTaBiIsIeT Me-
Hee 0,8% OT HOMUHAJIBLHOTO 3HAYCHUS
MPOU3BOAUTENBHOCTU. JlaHHBIX 3Haue-
HUI cHUcTeMa JOCTUTaeT yxXe Ha 3-4-Mm
uukie perynuponanus. [lepexon ot on-
HOTO 3HAYeHUs MPOU3BOAUTEIbHOCTU
Ha Apyroe 1Mo KOMaHJaM oreparopa Tak-
K€ OCYILIECTBsIeTCS 3a 3-8 LIMKJIOB pery-
JIMPOBaHUS M He MpeBbIlIaeT 1-2 MUHYT.
ToyHocTh moAnepXaHUSI 3aTaHHOU
MPOM3BOIUTEIBHOCTHU MOJyYeHa, 6aaro-
napsi uejiomy psiny HakTopoB, OIHAKO
pelalolM 0Ka3ajJloch NMPUMEHEHUE B
TEH30METPUUYECKON CHUCTEME BBICOKO-
TOYHOTO BECOBOTO YCTPOICTBA C pa3pe-
HIaolieil cnocoOHocThio He Oosee 0,5 T
Y YUCJIOM TMOBEPOYHBIX MHTEPBAJIOB HE
menee 5000.

M3MEPEHME BJZIAXKHOCTH
3EPHA B NOTOKE
H3mMepenve BIaXHOCTH 3epHA B He-
MPEPHIBHOM TIOTOKE SIBJISIETCS] CAMOCTOSI-
TEJIbHON (PUBMKO-TEXHUYECKON 3amadeid.
B nmputoxkeHun K ipobiiemMe yBIaXKHEHUsT
3epHa Hambosiee BaXXKHBIMU SIBIISIIOTCS
MpenenbHasi TOYHOCTh, obOecrieunBaeMast
MPUHSATBIM METOAOM W3MEPEHMST BIIaX-
HOCTH, M OBICTPOJIENICTBHE pacxoaoMepa.
Pa3paboTunku cucTteMbl YBIaXHEHUS
OCTaHOBUJIN cBOit BbIOOp Ha CBY-Biaro-
Mepe turma MR-113.1. [Ipu stom ObLIM
YUYTEHBI CJIEyIOle OCOOEHHOCTH:
l)Bnaromep mpemaHa3HayeH IS M3Me-
peHMsT BIAXHOCTU HETOCPEACTBEHHO
B caMoOTeKax (3epHOIPOBO/IAX);
2)BinaromMep obecrieyrMBaeT aBTOMaTU4eC-
KYIO KOPPEKIIMIO B COOTBETCTBUM C U3-
MEHEHMEM TeMIIepaTyphl 3epHa;
3) peXM pabOThl — HETPEPBIBHBbIIA;

4)UCTIOIHEHWEe — TMbLIEBIAro3allmiineH-
Hoe (IP54)
YerpoiicTBa  cUCTEMbl  U3MEPEHUSI

BJIAXKHOCTH MoKazaHbl Ha puc. 11. B cuc-
TeMe MMEeETCsl BO3MOXKHOCTb paboThl MpuU
PYYHOM BBOjI€ J1a0OpAaTOPHOTO 3HAYECHUS
BJIQXKHOCTH.

3aBUCUMOCTb TOKa3aHU MOTOYHOTO
BJlaroMepa OT XapaKTEePUCTUK 3epHa
MMeeT CYIIeCTBEHHOEe 3HauyeHue IMpu
CMEHE COPTOB TIEHUIIbI C Pa3JIUYHOI
TBEPAOCThIO, TMO3TOMY C BHEAPEHUEM
CHCTEMBbI YBJIAXKHEHUSI BOZHUKAET HEOO-
XOAUMOCTb MEPUOAUYECKOTO KOHTPOJIS
MOKa3aHUi TOTOYHBIX BIAroMepoB Jia-
Ooparopueit npeanpuaTtus. [Ipu 3Tom
oTkJIoHeHMs 10 +0,5% OT KOHTPOJIbHBIX
3aMepOB HE JOJKHbI MPUHMMATLCS BO
BHUMaHUE, MOCKOJIbKY HAXOASTCS B Mpe-
nenax ToyHoctu uamepeHuit mo 'OCT
26312.7-88. I1pu cylecTBEHHBIX OTKIO-
HEHMSIX TIOKa3aHUUl BJaroMepoB OT Jia-
OOpaTOPHBIX JaHHBIX HEOOXOAMMO Ha-
OpaTh HOBYIO CTaTMCTUKY MOKa3aHUIA,
MpOoaHaJIU3UPOBaTh OTKJIOHEHUS U MPO-
M3BECTU CE30HHYIO TpaayupoBKYy Bla-
TOMEPOB B COOTBETCTBUM C MHCTPYKILIMEI
10 TPaJyupOBKE.

Kak moka3zana nmpakTuka, IpH BBITOJ-
HeHUU paboT I10 TMPOBEpKE M Tpagyu-
POBKE MOTOYHBIX BJIAroMEpoB CJEAYeT
0ocoboe BHUMaHWE YIEIATh TOYHOCTH
BBITTOJITHEHUST METOIMKM OTOOpa WM TIOJ-
TOTOBKU Mpo06 3epHa. Il uU3MepeHUst
BJIAXXHOCTU MPOObI OTOMpPAIOTCS HEIMo-
CPEJICTBEHHO Tepel U3MEPUTEbHON Ka-
Mepoil BjlaromMepa B TeyeHMe | MUHYTHI
MOPUMSIMU MPUMEPHO 10 20 T ¢ O IUHAKO-
BbIM MHTEpBaJIOM BpeMeHHU nopsiaka 10 c,
OJIHOBpEMEHHO (GUKCUPYIOTCS IMoKaza-
HUS TTprbopa 1o G pPOBOMY WHIUKATO-
py; MepeHoc Mpob 3epHa B JIabOpaTOprio
IOJKeH TPOU3BOIMTBCS B TePMETUU-
HO 3aKPBITBIX COCyIax, MepeMelInBaHue
JIOJKHO OBITh TLIATEJbHBIM TMPU OTCYT-
CTBUU CKBO3HSIKOB, DPabOTHI TOJKHBI
MPOBOAUTLCS B KpaTdaiilliee Bpems, a
JIaHHbIE OTpeesIeHUs BIAXHOCTU TOJIX-
HBI YCPETHSTHCS, KAK MUHUMYM, 110 TPEM
usmepeHusM. O0s3aTeIbHbI U IeKaIHbIe
MMPOBEPKU YUCTOTHI M3MEPUTETHbHON Ka-
MepBbI BIaroMepa, ee YicTKa U KOHTPOJb
CKOPOCTU TIPOJABUKEHUSI 3epHa B H3-
MEpUTESIbHOW Kamepe (s BiaroMmepa
MR-113.1 ckopocTb OBWXKEHUS 3epHa
MOJKHA cocTaBisTh ~ 30-40% ot npous-
BOAUTEBHOCTH JIMHUM YBIAXHEHUS U
paBHATBCS ~1000-2500 Kr/9).

PErYIMPOBAHME PACXOAA
NMOAABAEMOM B YCTAHOBKY
YBJIAXKHEHMSA BOAbI

Ilogaya BOABEI Ha yBIaXHEHME OIpe-
nensieTcs: TpeOyeMbIMU TEXHUYECKUMU
XapaKTepUCTUKAMM CUCTEMBI YBJIaXKHE-
HUA: MUHUMaJIbHON IIPOU3BOAUTEILHOC-
ThIO JIMHUU 3€PHOOYMCTKHA M MaKCUMaJlb-
HOW TOYHOCTBIO BBOJAA BOXBL. Tak, I
CpelHell IPOU3BOAUTEIILHOCTU JIMHUU

bnok uHankauum

M3MepMTEJ’IbHaﬂ Kamepa

Puc. 11. YcTpoiicTBa cucTeMbl U3MepeHus
BIAXKHOCTU

(51+2) T/ ¥ MUHUMAJIBLHOM HOYBJIaKHE-
Hun 0,3% MUHUMAJIbHBII PAcXOj BOJbI
cocraBut (5-2) x 0,3% = 9 n1/4. B 10 Xe
BpeMsI MaKCHUMAaJTbHBI pacxol BOABI Ha
YBIAXHEHNE TPU MaKCUMAaTbHOM [IOYB-
naxHeHun 5-6% (peasibHasi ycTaBKa)
JIOJKEH COOTBETCTBOBATh 3HAYEHUIO
(5+2) x 6% = 420 5n1/4. Takum 06pa3oM,
K03 @UIIMEHT TEePEeKPHITUST THarna3oHa
JUISI CUCTEMBbI BBOJA BOIbI JIOJKEH OBITh
He MeHee 50, yTo miIsi OOJILLIMHCTBA
COBPEMEHHBIX CUETYMKOB-PACXOIOMEPOB
BoAbl HemocTuxumo. [lpuBenem B Ka-
4yecTBe MpUMepa XapaKTepUCTUKU Hanbo-
Jiee TOYHOTO CYETYMKa-pacxoaomMepa TH-
na MAGFLO ¢upmbl Danfoss. 1151 iepe-
KPBITUSI TI0 MaKCUMaJIbHOMY MPOLEHTY
YBJIQXHEHUSI HE0OXOUMO HCIOIb30BaTh
natyuk tana MAG2100 (Dn 25, unm
Iy 25) ¢ MaKkCcMMaJIbHBIM 3HAaUYEHUEM pac-
xona 500 71/4, mpu 3TOM MMHUMAJbHbBIMI
pacxon, IJisi KOTOPOTO TapaHTUPYIOTCS
3HaueHus1 norpermHocty 0,5%, cocTaB-
JISIeT JUISl 3TOro TUMa JaTyvka ~15 n/4 u
KO3(DUIIMEeHT TepeKpbITUs Auarna3oHa
paBeH 35, 4TO 3HAYUTEJIBLHO HUXKE Tpe-
oyemoro (> 50). Emnie 6onee xymmuii pe-
3y/lbTaT TMOJyYyaeTcss MpU MPUMEHEHUU
pa3MYHOrO POAa KPbLIbYATBIX CUETUYU-
KOB C (DOTO2JEKTPUUECKUM CHEMOM HUM-
mynbcoB. Bo-mepBbIX, MUHUMaJbHBIN
MOBEPOYHBI  pacxoJ COCTaBJIsIET Y
Kpbutbyarhix cuetynukos 0,02 Q. (Ho-
MWHAJILHOTO 3HaYeHUsT pacXofa), 4To CO-
otBetcTByeT 30 11/9 st Dn 15, wm 1y 15;
BO-BTOPBIX, TIOPOTOBOE 3HAUYEHUE pac-
xoma — 15 J1/4, B-TpeTbUX, TTOTPEITHOCTh
B 30HE MUHUMAJIbHBIX PACXOIOB MOXKET
nocturath +20%, u, B-4eTBEPTHIX, B
YCIOBUSIX JKCIUTyaTallud TIpeiesa 10-
MMyCKaeMOU TIOTPEITHOCTH KPBLIbUYATHIX
CUETUYUKOB oOrlpefensieTcss mo Gopmyme
A=x(A, + 0,17t), rme t — BpeMs Co THS
BBOJA B DKCIUTyaTallMIO B THIC. YacOB, a
A — HavyallbHasl OrPELIHOCTb CYETIHKA.
D710 o3Havaet, yto [OCTom momyckaercst
W3MEHEHUEe 3HAYeHUs TOTPENTHOCTU Ha
1,5% exeromaHo: yepes roJi «<HOPMOWi» st
KPBUTBYATBIX CUETYMKOB OKAa3bIBAETCS
norpeurHocTb 3,5%, yepes aBa rofaa K-
ryatauuu — 5% u T.a. TakuMm oOpazom,
MOXHO CIeJIaTh BBIBOJ O TOM, UTO TIPUMe-
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Puc. 12. KoHCcTpyKuma cTpyitHON (opCyHKU €
nepeceKawwWUMUCa CTpyAMM

HEeHUE KJIACCUYECKUX CITOCOOOB M3Mepe-
HUST pacxola M CEPUITHBIX MPUOOPOB He
JIACT KEJIAeMOTO pe3yJIbTaTa 10 KavyecTBY
paboThl CUCTEMBI yBIAXHEHUs. 31ech
JIOJKHBI OBITh MCTIONB30BAHBI HETPAIUIIN-
OHHBIE TIOIXOMBI K pa3paboTKe CTPYKTYpPhI
CUCTEMBI 1 BEIOOPY TEXHUIECKUX CPEICTB.

B cucreme «Kommosur-09/YB-3» npu-
HSTO pellieHue BBOAWUTH BOAY C MaKCH-
MaJIbHO BO3MOXHBIM Pa30pbI3rMBaHUEM
Ha TIOCTYMAIOUIUH MOTOK 3epHa C IOMO-
b0 (HOPCYHOK HU3KOTO [aBJICHUS.
IIpu cxomHOM IaBieHUM B BOIOTIPOBOJI-
Hoit cetn P = 3,0 xr/cM2 pa36psI3ruBa-
HHE TTOTOKA BOIIBI 0Ka3aJI0Ch BO3MOXKHBIM
HWCKITIOYUTETHHO CTPYIHHOM (POPCYHKOI ¢
TepeceKaloMMUCS CTPYSIMU, KOHCTPYK-
LU0 KOTOPO# TIosIcHsIeT puc. 12. Ycmos-
HBII AMAMETpP BBIMMYCKHOTO OTBEPCTUS
CTPYIfHOI (POPCYHKM paccuuTaH Ha TIpO-
u3BoauTebHOCTh 270 1/4ac (3,8% abco-
JIIOTHOW BJIaXXHOCTW) TIPU NaBIEHUU B
cetu ~2,0 Kr/cM2, TIO3TOMY ObLIa TIPH-
HSTa cxeMa IBYXTUAa30HHON JTMHUY T10-
JIadau Bombl: 5-240 /4 — 1-ii AMana3oH u
210-420 n/a — 2-ii quana3oH. [lepekmo-
YeHMe C AMara3oHa MajibIX PacXoloB Ha
IVAra30H WHTEHCUBHOTO YBIAXKHEHUS
OCYILECTBIISIETCS aBTOMATHUECKU.

N B 3akitoyeHre HECKOJBKO CJIOB 00
0COOEHHOCTSIX BBIOOpA TTapaMeTPOB pery-
Jnupytoniero kinanaHa. [1o Bo3moxxHOCTU
PEeTyIUpYIONINiA KJlamaH AOKEH WMEeTb
MPONOPLMOHANBHYIO (JTMHEHHYIO) Pery/In-
PYIOIIYIO XapaKTePUCTUKY C MPOTTYCKHOM
CTMOCOOHOCTBIO TOJHOCTBIO OTKPBITOTO
knanana K, = 0,25...0,63 M3/4 u pac-
XOIOM BOJIBI Yepe3 KiamnaH 250 /4. [pu
K, = 0,25 mo HoMorpamme CenenbHOTO
PETYIMPYIONIETO KJIallaHa OMpenessieTcs
MUHUMAJIBHBIIN PEeryIupyeMbIi pacXof ye-
pe3 KJ1araH; OH cocTaBUT He Oonee 10 /4.
KonudectBo Touek mMO3UITNO-
OTpeesieMbIX
XapaKTepUCTUKAMU DJIEKTPO-

HHUPpOBaHUsA,

MPUBOJA PEryJIUPYIOIIEro Kia-
MaHa, JIOJKHO ObITh HE MEHee
1000, Tpu 3TOM TOYHOCTBH yCTa-
HOBKM Dacxojia jisi MPOu3BO-
JMUTETbHOCTU JUHUU 6 T/4 U
MaKCHMaJIbHOTO JIOyBJIaxKHE-
HUsT 5% OKaxXeTcsi He Xyxke
0,3 1/4 (0,1%).

Puc. 13. TuaponaHens BBOAA BOAbI

lunpomaHenp BBOAAa BOIBI C YKa3aH-
HBIMU TapaMeTpaMy ObUIa M3rOTOBJIEHA
B KauyeCTBE TEXHOJOIMYECKOIOo HOIOJI-
HEHMs K cucTeMe aBToMatuku «Komimo-
3uT-09/YB-3». O0mumii BUa maHeau mo-
Ka3zaH Ha puc. 13. Ha maHenu rtakxe
YCTAHOBJIEHBI OTCEKAIOLIMe KJalaHbl
CHUCTeMbI OJIOKMPOBKM, MAHOMETPbI KOH-
TPOJIsl AaBJIeHUs] B BOAOIPOBOMHONM CETU
U (pUABTPBI TOHKOI 0YMCTKM Boabl. Kpo-
Me TOro, Ha 3TOH Xe MaHeId UMeeTCs
crcTeMa PYYHOI IPOBEPKM MapaMeTpOB
YCTPOMCTB aBTOMAaTUYE€CKOrO BBOJA BOJIbI,
KOTOpasl BEJIMKOJIEITHO 3apeKOMEHI0BajIa
cebs Ha dTare MyCKOHaJAIOYHBIX paboT
1 BBOJIa CUCTEMBI B ICICTBUE.

DKOHOMMUECKAS
dODPEKTUBHOCTD NPUMEHEHUSA
MPELU3UOHHLIX CUCTEM
YBJIAXKHEHUA 3EPHA

Kaxk mokasbiBaeT nmpaktuka, KojiedaHus
BJIAKHOCTU 3€pHA, MIOCTYIAIOIIETO Ha pa3-
MOJI B T€UEHUE CMEHBI, TOCTUTAIOT 3Ha-
YUTETbHOUW BEJTMYUHBI TIPU TIepepaboTKe
Jlaxke OJHOM MOMOJIbHOM mapTuu. PyuHoe
perynnpoBaHue Tpoliecca YBIAXKHEHUS B
COBOKYITHOCTH C JIa0OPaTOPHBIM KOHTPO-
JIeM BJTaXKHOCTH HE TTO3BOJISIIOT B TOJKHOM
Mepe YCTPaHUTb ITOT HEAOCTATOK.

ITpu npumenennu ACY TII ¢ ucnonb-
30BaHMEM BBICOKOTOYHBIX M3MEpUTeseil
BJIaXXHOCTU UM pacxofa BOABI ymaercs
CTaOUIM3UPOBATh BBIXOAHYIO BJIAXHOCTh
3epHa B Mpefeiax 3HAYeHUH, yCTaHOB-
neHHbiX «[lpaBunamu opraHuzauuu u
BEICHUST TEXHOJIOTUYECKOTO Mpoliecca Ha
MYKOMOJIBHBIX 3aBOJIax». DTO MO3BOJISIET,

MenbHuua KnuMOBNYCKOrO KOMOMHATA
XNe6onpoAyKTOB

B 00IlIeM clyyae, YBEJIMYMTh BBIXOM KO-
HEYHOM MPOAYKIIMU BBICIIETO COPTa, YTO
naxe 0e3 yyera APYIrMX 3KOHOMUYECKUX
¢akTOpoB (ITPOCTOU, XOJOCTOU XOA 000-
pyIooBaHUs, 3aTpaTbl HA PEMOHT U T.II.)
JIaeT CYyIIeCTBEHHOE YBEJIMYEHUE IKOHO-
MUYEeCKOM 3(P(HEKTUBHOCTH.

ITpuObLIbL, TTOTYyYaeMasi TOJbKO 3a CUeT
YBEJIMUEHUS BbIXOAA TOTOBOM MPOAYKIINKA
BBICILIETO COpTa 3a OIMH MECSII, Onpeae-
JISIETCS KakK

IT=30kxSxN,

rae k — Ko3hpGUIUEHT cpeaHecyTou-
HOTO 3a PacueTHbIN Mecsll yBeJIUYEHMS
BbIXOJa TOTOBOM MPOAYKLMMU BBICIIETO
copTa;

S — mpupallieHre OTIYCKHOM 1IeHbI 3a
CYeT YJy4YIlIeHUsI COPTHOCTU MPOAYKIIMHU
(nonnapoB CIIIA 3a TOHHY);

N — npou3BOAUTEBHOCTb MEIbHULIBI
B CYTKU (TOHH).

Hanpumep, njsi copToBO MeJbHUIIBI
KnumoBuuckoro komOMHaTa XJebOIpo-
nyktoB (KXIT) ¢ mpou3BOoaMTEIbHOCTHIO
500 t/cytku mpu 3HaueHusx k = 0,025
(2,5%) u S = 20 nonnapos CILLA npu6GbLIL
cocrapisier 7500 mosutapo CILIA B me-
CSI1I TIPU TTIOJIHOM 3arpy3Ke.

Takum oGpasom, cuctema «Komro-
3uT-09/YB-3» B 3aBUCUMOCTH OT pexxuma
paboThI MEJIBHUITBI OKYITAeTCsl B TeUEHUE
BCETr0 HECKOJIBKUX MECSIIEB.

3AKJIIOYEHMUE

K coxaneHuto, mpouecc yBIakKHEHUS
3epHa TUKTYET XXKECTKUe TPeOOBaHUSI K Ka-
YECTBY BBIMIOJHEHUSI OTAEIbHBIX (DYHK-
LM 1O peryJupoBaHUIO TPOU3BOIM-
TEJIbHOCTM JIMHUM M TOYHOCTU BBOIA
BOJIbI, UTO, B CBOIO OuYepe/ib, BbI3bIBAET
HEOOXOMMOCTh HMCIOJIb30BAHUS J10PO-
TOCTOSIIIIMX TPEIIU3UOHHBIX YCTPOUCTB U
MpUOOPOB: TIOTOYHOTO Bjaromepa, Ipe-
LIM3MOHHOTO pacxoloMepa, TeH30MeTpH-
YECKUX BECOB, 3JIEKTPOMEXaHUYECKOTO
npuBoga turma MO0, mpomopLroHaTb-
HbBIX PEryJUpYIOIIMX KJIanaHOB U T.II.
[MomnbiTKa 3aMeHbI MPEU3UOHHBIX YCT-
POIACTB HAa MEHEe TOYHbBIE U JICIIeBbIe Cpa-
3y CBEJET Ha HET BCe MPEUMYIIEeCTBa aB-
TOMATUUYECKOTO YBJIaXXHEHUS. A TIpeumy-
1[ecTBa 3TH — BEChbMa CYIIECTBEHHbI. @

ABTOpPbI — COTPYAHUKU PUPMBI
«DNTUKOH»

TenedoHbi: (095) 461-7345,
(10-375-17) 263-3560

E-mail: com@elticon.ru

Cueko U.M. — rn. uHxkeHep
KnumoBuuckoro koméuHara
xne6onpoayKToB

Tenedon: (10-375-2244) 23-903
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KomnnekcHas cucrema
ob6ecneueHmns 6e30nNaAcCHOCTM

M ABTOMATU3UPOBAHHOIO
ynpaBfeHus ABUXKEHUeM
noesfoB MEeTPONOJIMTEHA

Cepreii KysHeuos, Buktop [onosuHkmH

MpuBoAMTCS ONMCAHME NPOrpPAMMHO-TEXHUYECKOTO KoMnnekca, obecneunsatowero
6€e30nNacHOCTb U ABTOMATUM3MPOBAHHOE YNpaBneHne aAsnxeHuem noesapos etepbyprckoro
meTpononuteHa. OcHOBHOE BHUMAOHME yaensieTcs NoesgHoM annapaType 1M NpUHLMNAM
nocTtpoeHns 6OPTOBON MHOTOMPOLLECCOPHOM BbIYUCIAUTENBHOM CUCTEMBI NOE3AA

C UCMONb30BAHMEM MAXOPHUTAPHOM NIOTMKM NPUHSTHS peleHus u aybnuposanmns YCO,
KOHQJSIOB M AATYMKOB.

B 1994 rony HWUW TouHOIT MeXaHUKH
COBMeCTHO ¢ [leTepOyprcKumM MeTporo-
JINTEHOM U PSIIOM COMCITOJIHUTENICH OBbI-
JIM HadyaThl pabOTHI 110 CO3MAHUIO ITPUH-
LIMTTHAIBHO HOBOM TSI OT€YECTBEHHOTO
METPOTIOIMTeHA CUCTEMBbI O0ecTIeUeHUs
0e30IMaCHOCTH M aBTOMAaTHU3MPOBAHHOTO
yIpaBJIcHUsS] ABMKEHUEM TI10E3J0B MET-
pOTIONIUTEHA — CUCTEMBI «JIBUKeHUe».
B ocHOBy cuctembl OblTa 3ajoXeHa
«KoHIenuuss MHTerpupoBaHHON aBTO-
MaTU3UPOBAHHOM CHUCTEMBI YIIpaBICHUS
MetpononmuteHoM — MACYM», paspa-
0oTaHHasi K MOMEHTY HavaJia paboT IpyII-
MOl BEIyIIUX CIELMATNCTOB OTpacCiu.
B Hos16pe 1996 rona ropoickoit aaMuHM -
crpauueit . Cankr-IletepOypra, Iletep-
OyprckuM MmeTtpomnoauteHom u HUU
TOYHOI MeXaHMKHM Oblla TOoANUcaHa
«KomrutekcHasi mporpamMmma MoJepHU3a-
LMK cucTeM yrpaBieHus [letepOyprcko-
ro metponojurteHa a0 2002 roga», npeay-
cMarpuBalollas pa3paboTKy M OcCHallle-
HUE METPOIIOJUTEHA TeXHUKOW HOBOTO
MOKOJIEHUsI, COOTBETCTBYIOIIIEH TpeboBa-
HUSIM HOBOTO Thicsiuenetusi. [Iporpamma
NnpeaycMaTpuBaeT peanu3alnio MpoeK-
ToB «JlBuxkeHue», «Tenemexanuka-2000,
«CBs13p-2000» u «3amura-2000». B Ha-
cTosiliee BpeMsi cuctema «JIBUIKeHMe»
HAXOOUTCS B CTaAuM TPaKTUIECKOTO
BHeJApeHUs Ha ogHoil u3 nunuii [lerep-
oyprckoro MetponosnuteHa. [lpennpusi-
THEM-DPa3pabOTUYNKOM U U3TOTOBUTEIEM—

HWW TOuHOII MeXxaHMKU — BBIITYILIEHO
48 KOMIUIEKTOB IOE3HON armapaTypbl
(oIMH KOMIUIEKT Ha oauH coctaB). [lo-
e3lHasl anmaparypa YCHelIHO MpolLia
BCe HEOOXOAMMbBIEC WCITBITAHUS: TpeIBa-
pUTENIbHBIC, CePTU(HUKALIMOHHBIC W TIPH-
émounble. MMeercst ceprugukar loc-
cranmapta P® o cooTBeTCTBUM MTOE3THOMI
anmnapatypbl TpeOOBaHMSIM HOPMAaTHB-
HBIX aKTOB IO 0G€30ITaCHOCTHU KeJIe3HO-
TIOPOXKHOI aBTOMATUKMU.

K MomeHTy HamucaHus cTaThbW OCHa-
IIeHbl ¥ HaXOASTCs B OKCIUIyaTaluu 23
coctaBa. BplnylmeHo Tpu KOMILIEKTa
CTAaHIIMOHHON armapatypsl. JIBa Tory-
KOMIUTEKTa ammapaTypbl CMOHTUPOBAaHBI

NeTepGyprekny METPOROINTEH

Ha TIEpBOM ITyTH OITBITHOTO ydyacTka 1-it
JuHuu TleTepOyprckoro MeTpornojuTeHa
B 30HaX OTBETCTBEHHOCTM CTaHIUM «[lo-
JINTEXHUUYECKasl» U <«AKaJeMUdyecKas».
B 2000 romy mniaHupyeTcs 3aBepLIUTb
cepTUdUKAIMOHHbBIE U TTPUEMOYHBIE MC-
MBITAHUST CTAHIITMOHHON armapaTtyphl.

PaszpaboraH rpoekT KoMIuieKkca TeXHU -
YEeCKMUX CPENCTB IEHTPAJbHOIO TOCTa,
anbpa- u OeTa-BepcUU TIPUKIIATHOTO
porpaMMHoOro obecriedeHus. [lmaHupy-
eMblii CPOK BHEAPEHUS Ha 2-U JMHUU
IlerepOyprckoro MeTponojudreHa —
2001 rog.

Cucrema «/IBUxXKeHUE» JOJKHA TIOJ-
HOCTBIO 3aMEHWTD LIEJIBIN PSIT MOPAJIBLHO

www.cta.ru
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YCTapeBIIEeH [EWCTBYIOIICH anmapaTypbl
ABTOMATMYECKOTO BEIECHUSI U AUCIIETYE-
pU3alKM, a TaKXKe, COOTBETCTBEHHO, Ka-
HaJIbl CBSI3U <«I1O€3[-CTAHLHUS» U «CTaH-
LIUSI-LIEHTPAIbHBIN MTOCT».

HA3HAYEHUE CUCTEMBI

«JABUIKEHME»

OcHOBHOe Ha3HAuYe€HUE CUCTEMBI —
LEHTPAIM30BAHHOE TPA(PHUKO-HHTEPBAb-
HOE peryiMpoBaHWe [BUKEHHWS MNOe3I0B
MeTPONoJMTeHa W obecnedyeHue Ge3omac-
HOCTH NePeBO30K MACCAKUPOB.

CucremMa obecrieyuBaeT Cleayolne
byHKIIMINI:
©® aBTOMATUYECKOE YIIPaBICHUE HOPMaJIb-

HBIMU U aBaPUIHBIMU PEXUMAaMU IBU-

XKEHUSI U TOPMOXKEHUSI IMOJIBUXHOTO

COCTaBa, OTKPBITUEM-3aKPbITUEM JIBE-

peii, Bblaueit peyeBbIX COODIIEHNIA;

©® PUTMUYHOE JIBUXKEHUE MOE3/10B BO Bpe-
MEHU U BBICOKYIO MPOMYCKHYIO CIO-
COOHOCTb 3a CYET LEHTPAIU30BAHHOTO
YIPaBJICHUS U ONTUMU3ALUU PEXMUMOB
BEICHUS TOE3[10B, MOBBIIIEHHONW TOY-
HOCTU U UHTEHCUBHOCTU TOPMOXEHUS;

® CBEJCHUE NEMCTBUI MAILIMHUACTA K KOH-

TPOJIIO 32 ammapaTypoil U BHELIHUMU

YCJIOBUSIMU;

@ HEIPEPbIBHbII KOHTPOJIb MMOE3AHOMI
00CTaHOBKM, TEXHUYECKOIO COCTOSI-
HUSI YCTPOMCTB M 0TOOpaxkeHue nHMop-
MallMU JJIs1 ONIepaTOPOB CUCTEMBI.
CrnemyeT OTMETUTD, YTO MTPU BHEAPEHUH

JTAHHOM CHUCTEMbl YMEHBIIAETCS YUCIICH-

HOCTb OOpalarolerocs no JUHUIM IO0-

JBUXKHOTO COCTaBa 3a CYET COKpAILEHUS

BPEMEHU MTPOXOXKICHUS MIEPETOHOB U TYy-

nuKoB. bnaromaps aBroMatu3auuu IMpo-

lecca BEACHUS IOE300B IO MeperoHam,

KOTOpasi MPaKTUYECKU UCKIIOYAET JIMLI-

Hee MOATOPMaXXMBaHUE, ONITUMU3UPYETCS

pacxon anmekTpoaHepruu. Ocobo ciemyer

MOMYEPKHYTh, UTO cucTeMa «/|BrkeHue»

obecrieunBaeT 0OE30MaCHOCTb JBUKEHUS

Mpu JTI00BIX OTKa3ax B CaMO CUCTeMe, a

TaKXe IPU HENPABWIbHBIX ACHCTBUIX

OIEepaTOpPOB M OOCIYXMBAIOLIETO Iep-

COHaJa.

OBLME CBEAEHUS

U APXUTEKTYPA CUCTEMBI
Cucrema <«/IBrmkenne»

CJIEAYIOIIKE CTPYKTYPHBIE YPOBHU METPO-

OXBaTbIBa€T

TOJTNTEHA: IIEHTPAIbHBIN TTOCT, arapa-
TYpy CTaHIUU U TIEPETOHOB, TOE3THYIO
ammapartypy. Cucrema paboTaer B aBTO-
MaTU3UPOBAHHOM DPEXHUME C yJacTUEM
TOE3IHBIX MUCIIETYEPOB JIMHUHI, OEXYyp-
HBIX TI0 TOCTY LEeHTpaIn3aluyd Ha CTaH-
LUSIX C TITEBBIM Pa3BUTHEM M MAIIMHKC-
TOB MOE3MOB.

B coctaB cucTteMbl B COOTBETCTBUM C
HCXOIHBIMU TPeOOBAaHUSIMU BXOISIT TPU
(yHKIIMOHANbHBIE TOACUCTEMBI: TIOMI-
cuctema 0€30MacHOCTH, TTOJCUCTEMA aB-
TOMAaTU3MPOBAHHOTO YIIPABAEHUST JIBU-
JKEHHMEM T0e3[I0B U MojacucTeMa uHQop-
MAaLMOHHOTO OOMeHa.

Iloncucrema Oe3omacHocTH obecrieyuu-
BaeT:
©® VHTEPBAJIbHOE PEryIupoBaHNe IBUXKe-

HHEM T0e37I0B C UCITOIb30BAHUEM JIBYX

He3aBUCUMBIX KaHAJIOB Iepenadyn JaH-

HBIX — TIPUHIUTINATIEHO HOBOTO KOMIO-

BOTO PEJIbCOBOTO KaHaia CBsI3U C (a-

30-pa3HocTHOI Monynsumeit (PMK) u

pamuokanana (PK);

@ yIpaBJieHWe CTpesKaMu U CUTHaJaMu
¢ 0ECKOHTaKTHOI KOMMYyTallMei Ha Oa-
3¢ MUKPOIIPOIIECCOPHOI CUCTEMBI;

©® KOHTPOJIb IIETOCTHOCTH PETbCOBBIX ITy-
teit (KPJT).

Iloacucrema aBTOMATU3UPOBAHHOIO YyN-
paBJieHNsI IBIKEHNEM T0€310B PEelaeT 3a-
Jaqn:
® LIEHTPAJIM30BaHHOE YIpaBJieHNE B CO-

OTBETCTBUU C TpapuKOM;
® yIpaBJieHre MapIIpyTaMU ABVDKEHMUS;
@ yIpaBlieHUe TSATOW-TOPMOXKEHUEM TIO-

€3[0B, BpeMEeHEeM XOoJa IO TMEPEeroHy B

Tpenenax ero BO3MOXKHOCTEI;

@ yIpaBJieHNe IBEPbMU CTAHIINI 3aKPbI-
TOTO THUTIA (KacaeTcs TOJIBKO psiia CTaH-
it C.-IleTepOyprcKoro MeTporon-
TeHa).

IToacucrema nHGoOpMaAIMOHHOTO 00OMEHA
BBITIOJTHSIET Clieytotire MyHKIINN:
® oOMeH nHbOpMaleil MeXIy Toe3I0M

U cTaHuMel BOIM3U TIaTGOPMBI U BO

BpEMSI CTOSTHKY;
® oOMeH nHbopMaIreil o paTnoKaHaIy

TIpY BIKEHUN,
©® VHIWKAIWS, XpaHeHUe, TTPOTOKOINPO-

BaHUE COOBITUN W NaHHBLIX B YIOOHOM

dopmMe Ha aBTOMATU3UPOBAHHBIX pa-

0ouux Mectax (APM).

VKpyIiHeHHasT CTPYKTYPHO-(PYHKIINO-
HaJbHAsl CXeMa CUCTeMbl «JlBrXeHue»
TpuBeneHa Ha puc. 1.

VYerpoiicTBa HEHTPAIBHOTO TMOCTA OCY-
LIECTBIISTIIOT obecreueHrne rpaduKo-muH-
TEPBAIBHOTO pEeXMMa MBVDKEHUS I0e3-
TIOB, 3aJlaHNe HOMEPOB MapIIPYTOB MOE3-
IIOB, «COOPKy» Mapuipyta Mo JUHUU C
yIpaBJIeHUEeM CTpelIKaMyu W CUTHAJaMHU,
KOHTPOJIb MECTOTIONIOKEHUST TTOe310B Ha
JINHUY ¥ TIoJIoXeHus ctpesiok. [1pu atom
obecrieunMBaeTcsl 3anpeT Ha CcOOpKy
«BpaxAeOHBIX» MapUIPyTOB U BbIAAYY
«HEpa3pEeLICHHBIX» KOMaHII.

CranuoHapHas ammaparypa oOecreun-
BaeT OMNpeaesieHne MECTOMONIOXEeHUSI TO-
€3/10B Ha TIepPeroHe U BbIYMCIEHUE TOTyC-

TUMON CKOPOCTM [JIsl KaXXAOro Toes[a,
peanu3oBbIBAET KOMAHAbl YMpPaBICHUS
CTpelKaMu U YIPaBiIsieT OTKPBITUEM
(3aKpbITMEM) NBepeli moe3na (CTaHILIMU)
¢ mepenaudeil mHGopMalUUMU O CTOPOHE
1aTopmbl, YIpaBiIsieT YCTPOMCTBOM
OMOBEIIeHUsI MaccakMpoB. AmMaparypa
OCYILIECTBIISIET 3aMpeT Ha COOPKY «Bpax-

NeOHBIX» MapIIPyTOB MPU MECTHOM YII-

paBJIeHUM IBMXKEHUEM TOE3[0B, a TaKXe

BBIMOJHSIET KOHTPOJIb  1[€IOCTHOCTHU

PEJIbCOBBIX LEMNei, COCTOSIHUSI MeTalIo-

KOHCTPYKIIUI U MOJOXEHUST CTPEIOK.
Iloe3anas ammapatypa BblpaOaTbIBaeT

KOMAaHIIbl YIpaBJeHUs] KOHKPETHBIM TO-

€3/I0M C yYeTOM OrpaHUYeHUs] CKOPOCTH,

NMHAMMYECKUX XapaKTepUCTUK TMoe3/1a U

obecrieyeHus] TOYHOCTU BBITOJHEHUS

rpadrKa IBUXKEHUSI, ONpPeNessieT MeCTo-

MOJIOXKEHUE U CKOPOCTh Moe3aa, obecre-

YUBaeT NPULEIbHOE TOPMOXEHHE Ha

CTaHLMU U CBSI3b C PEJIBCOBBIMU LICTISIMU

no ®PMK-kanany. JlanHas ammapartypa

BBIMTOJIHSIET TaKXke YMNpaBlIeHUE OTKPBI-

THEM (3aKpbITUEM) JABEpeit moe3aa u ycT-

POWICTBOM OTMOBEUIEHUS [acCaXXUpPOB.

CrietyeT IOIYepKHYTh, YTO BCE TP BHIA

anrapaTypbl CaMOCTOSITEJIbHO obecrie-

YUBAIOT KOHTPOJb PabOTOCIIOCOOHOCTU

000pYAOBaHUSI CBOETO CTPYKTYPHOTO

YPOBHSI.

CucteMa «/IBUKeHUE» BBIIACT CIIEIyIO-
111y10 UH(pOpPMaLIIO;
© 1M0e3THOMY JAMCIETYepy O TI0e3THON 00-

CTAaHOBKE Ha JIMHUU, TIOJIOXKEHUH CTpe-

JIOK ¥ CUTHAJIOB (B HETIPEPHIBHOM pe-

XKMME), a TaKXe COOOIIaeT O Hapylle-

HUSIX B paboTe MyTeBBIX YCTPOMCTB, TO-

JBIKHOTO COCTaBa M CAMOU CUCTEMBI;
@ JIeXKYPHBIM 10 NOCTAM HEHTPATH3ANUA O

TOe3MHON OOCTaHOBKE Ha TpuUieraro-

IIUX TIePETOHAX, TTOJIOXKEHUH CTPEJIOK 1

CUTHAJIOB (B HETIPEPBIBHOM peXUMe) U

0 TEeXHUYECKOM COCTOSIHWM arrmapary-

PBI CTAHIIUI U TIEPETOHOB;
® MAIIMHKUCTAM O TEKYLIEW, JOMYCTUMON

W PEKOMEHIYyeMOIl CKOPOCTU IBUKE-

HUSI, TEXHUYECKOM COCTOSTHMM COCTaBa

(B HempepbIBHOM peXmMe), 0 Tpedye-

MOM BpPEMEHU OTMpAaBJIeHUS OT CTaH-

LIUH;

@ B cuctemy ACY MeTpo Kak COOOIIEHUS O
HEWCTIPABHOCTSIX, TaK W NaHHbBIE IS
(opmMupoBaHUsT OTYETOB O BBITIONHE-
HUY TPapUKOB ABVXKEHUS;

© maccaxkupaM MeTpPO pedeBble COOOIIIe-
HUS.

Ceptudukanus mo 6e30MacHOCTH arl-
rmapaTypbl CUCTEMBI «/IBIDKEHME» OCYIIe-
crBieHa B coorBerctBuu ¢ OCT, PI un
PTM MIIC P® mno pasnmeny «besomac-
HOCTb TEXHUYECKUX CPEJICTB KeIe3HOI0-
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Annapatypa cynepB130pHOro KOHTPONA (METPOMONUTEH B LieNoM)
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K noe3jHbIM npoBoAamM

YcnoBHble 0603HayeHus:
AMNJ — aBTomMaTUyeckas nepepaya JaHHblx;
OCLUM — pexypHbIA N0 NOCTY LeHTpanu3auum;
ONY — parynk npubbITUA-y6bLITUS
Puc. 1. YKpynHeHHaa CTPYKTYypHO-
(hyHKUMOHANbHAA cxeMa cucTeMbl «[IBUIKEHUE»
poxXHOI aBTOMaTWMKMW». [laHHasi paboTta
Oblla BBIMOJIHEHA CEePTU(PUKATUOHHON
naboparopueii [occtanmapra P® mpm
[leTepOyprckomM rocynapCTBEHHOM YHHU-
Bepcurete myTeit coodmenus (ITTYTIC).
Jns1 o0OecrieyeHusT BBICOKOTO YPOBHSI
0e30I1acCHOCTU B CUCTEME MPELYCMOTPEHbI
HE TOJIbKO CIIELIMAJIbHBIE CXeMOTEXHUYEC-
K€ PELIEHMUS, HO U LIeJIbIA PSIIl OpraHu3a-
LIMOHHBIX Mep. Hampumep, paspelueHue
Ha M3MEHEHUSI B pexxnMax (yHKIUOHU-

pPOBaHUS CUCTEMBI BBIOAETCS TOJIBKO IIO
pEelLIEHNIO OIIepaTOpPOB OBYX YPOBHEN
omHOBpeMeHHO. K cXxeMoTexHMYeCKUM
peLIeHUsIM CJIeayeT OTHECTU 00s13aTesIb-
HOE pe3epBUPOBAHUE COCTABHBIX YacTeil
CHCTEMBI, a TaKXKe peajlu3aluio MHTEP-
BaJIbHOIO PEryJMpPOBaHMSI Ha OCHOBE
JIByX HE3aBUCHMbIX KAHAJIOB, BHIITOJTHEH-
HBIX Ha Pa3JIMYHbIX (U3UIECKUX MPUH-
LMIIax.

C Toukmu 3peHMsT obecrieueHUs1 0e30-
MMaCHOCTH CJIeAYeT MOMYEPKHYTh, YTO OC-
HOBHBIMM OCOOEHHOCTSIMU I10€3IHOI
armapaTypbl CUCTeMbl «JIBYDKeHME» SIB-
JISIIOTCSL:

@ amnmapaTrHoe M IPOrpaMMHOE OObemu-

HEHHE BCEX ITOICUCTEM;

@ YCTOMYMBOCTDH K JIBYM TIOCITIEOBATETb-
HBIM OTKa3aM ¥ TIOBBIIIEHHAs] XUBY-
YecTh 3a CUeT PeKOHGUTYypaluu W Ha-
JIMYUST ABYX KAaHAJIOB CBSI3W B TTOJCUC-
TemMe 6e30MacHOCTH;

@ BBICOKAs armapaTHasi HaleXHOCTh Kak
OTIENbHBIX KOMIIOHEHTOB (HapaboTka
Ha oTka3 He MeHee 30 000 yacoB), Tak 1
TTOE3IHOI armapaTypsl B LIEJIOM;

@ amnmapaTHasg W TporpaMMHasl 3alluTa
OT HECAaHKIIMOHMPOBAHHBIX WU 3710-
YMBIIIUIEHHBIX TEUCTBUAN.

[T CTaHIIMOHHOW ammapaTypbl CHC-
TEMBbI XapaKTepPHbl MUHUMU3ALINAS KO-
YecTBa ammapaTrypbl Ha TMyTH, HaJIWYUe
JIByX KaHAJIOB Tepenayu U IMpreMa Ko-
JOBBIX CUTHAJIOB YIPABIECHUSI, UCIIOTb-
30BaHUE YHU(PUIMPOBAHHBIX KOHTPOJ-
JIEpOB, BBIMIOJHEHHBIX Ha OE€30MacCHBIX
MPUHIUTAX, U T.1I.

MOE3AHAS ANNAPATYPA
[Moe3gnas ammaparypa CUCTEMBI TIpeN-

Ha3HaveHa [Tl OKCIUTyaTallid Ha METPO-

TTOJINTEHE B COCTABE MACCAXKNPCKUX DIEK-

TPOIOE370B ¢ BaroHamu cepuii 81-717,

81-714 u ux mogupukanmii. [Tpu HeoOX0-

JQUMOCTHU arrmapaTypa MOXeT OBbITh afar-

TUPOBaHA K BAaTOHAM JPYTUX CEPUH.
[Moe3gnas anmmaparypa (manee B TeKCTe

ITA) comepxut cremyromue (GYHKIIUO-

HaJIbHbIE TTOICUCTEMBI:

@ rosicucteMy obecriedeHusT 6e30TacHo-
CTH TBUKEHUS;

@ TOJICUCTEMY aBTOMATU3UPOBAHHOTO
yIIpaBJIeHUS IBIKEHUEM TT0e3/1a;

@ rnozncucteMy UHGOPMAIIMOHHOTO 00ec-
TIeYeHUST;

@ TI0/ICUCTEMY KOHTPOJISI U IUaTHOCTUKM.
Bax#xo ormetuth, uto I[IA MoxXeT

(QYHKIIMOHUPOBATh B CIEMYIOMINX TPeX

pexumax:

® OCHOBHOI1 pexxuM aBToBeAcHUs (AB);

@ yImpaBieHUe ABMKEHWEM Toe3la Ma-
LLIMHUCTOM T1of KoHTpoJieM [1A ¢ orpa-
HUYEHUEM CKOPOCTU JI0 BETUIMHBI 0-
myctumMoii ckopoctu aBrkeHus (KC);

@ yrpaBjieHWe ABMKEHWEM Toe3la Ma-
LIMHUCTOM ToJ KoHTposieM [1A ¢ or-
paHuYeHHeM cKopoctu g0 20 wuaun
35 km/a (OC).

Iloacucrema obecneyenus Oe3omacHoC-
™ asmkenus (B/I) dyHKuMoHUpyeT BO
BCEX TPeX peXnmax 1 oOecrevynBaeT BbI-
TIOTHEHUE CAeMyIouX hyHKIINIA:

@ HEeTIPePHIBHBINT KOHTPOJb 32 COOJIOfe-
HMEM OTTYCTUMOI CKOPOCTU U aBTOMa-
TUYEeCKOe TOPMOXKEHHE Toe3/a Mpu ee
TIPEBBINIEHUN;

©® aBTOMATUYECKOEe TOPMOXKEHHE Toe3na
IO TIOJTHOU €T0 OCTAHOBKU TPU OTIpe/ie-
JIEHHBIX CUTYyallusiX, a UMEHHO: Tepes
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3aHSATBIM YJaCTKOM ITyTH, TI€pPe]] y4acT-
KOM ITyTH C HapyIIEHHOU I1eJT0CTHOC-
TBIO PENTLCOBOU LIETIN, TIPU HAPYIICHUN
TpreMa CUTHAJTbHBIX KOMAHII TTOe3I0M
U TJ.;

@ aBTOMATUYECKOE MPeKpaIieHne TOpMO-
JKEHMSI TI0e3[a TI0CTie CHYDKEHUSI CKO-
pOCTH IIO TIpENeTbHO MOMYCTUMOUN U
TTOATBEPKACHMST OAUTETHHOCTH Malllk-
HHCTOM;

@ MpeoTBpalleHNe OBVDKEHUS Toe3na
MPY Pa3INYHBIX aBAPUWHBIX (pakTOopax
U CKaThIBAHUSI TI0€3/1a MOCJe eTo OCTa-
HOBKU;

@ BblJaUya MAIIMHUCTY WH(OpMAIuyl o
CKOPOCTSIX, COCTOSTHUU IBEpeii moe3na,
pacYeTHBIX MapamMeTpax U WX Tpeesb-
HBIX 3HAYEHUSX, HeucrpaBHOCTsX [TA
U IPYTUX COOBITUSIX.

Iloacucrema aBTOMATH3MPOBAHHOTO M-
paBjieHHs JBIKeHHeM moe3na (AY) B pe-
xuMe AB obecrniednBaeT mpueM U JelIn-
¢palnio TaHHBIX, a TakXe HMCIOTHEHUe
KOMAaH]I yTpaBIeHUsI TTOe3I0M, MOCTyMa-
IOIIKUX OT CTAHIMOHHON ammapaTyphl, C
y4eTOM BCeX BPEMEHHBIX (DaKTOpOB, AM-
HAMUYECKUX XapaKTEePUCTUK TMoe3aa U
OrpaHMYEeHUN, HAKIAIbIBAEMbIX TTOACHUC-
temoit BJl, U TeXHUMYECKOTrO COCTOSIHUS
MOe3aHOM anmapaTypbl. B 3ToM ke pexu-

Me TroacucTemMa AY BBITIOJHSIET MPULIETb-

HOE TOPMOXEHHE C TOYHOCTBIO 35 cM Ipu

koppekuuu mmytu 3a 300 M u 200 M 10 TOU-

KU OCTAaHOBA M C TOYHOCTBIO 10 1 M mpu

OTCYTCTBUU KOPPEKIMU. DTa MOACHCTEMA

KOPPEKTUPYET PEXMMbI BeIEHMs I0e31a

Ha OCHOBAHUM JAaHHBIX O peallbHbIX Xa-

paKTEepUCTUKAX I10€3/1a, BBIITOJHSIET 3a-

MpeT BKJIIOYEHUSI TATOBOIO peXHMMa OT

KOHTpOJIJIepa MalllMHUCTA, MPOU3BOIUT

pacyeT ¥ BKJIIOYEHME XOMOBOIO PeXuMa

rocJyie copoca TOPMOXKEHMsI 110 pa3peliie-

Huto noacucrembl BJI. TNoacucrema AY

MPOM3BOIUT ABTOMATUYECKOE OTKPBITUE

NBepeii moesaa Ha CTAHIIMU U ITOCJIe MO/~

TBEPXACHMS COTJacusl MallMHUCTA —

aBTOMAaTUYECKOe 3aKPbITHUE.

B pexumax KC u OC noacucrema
aBTOMAaTHU3UMPOBAHHOIO YIIPaBJIEHHUs T1O-
€3[I0M MCIIOJIb3YeTCsI B KauyeCTBE «ITOJI-
CKa3Ku».

DyHKnuM moacucTeMbl MH(OPMANKOH-
Horo oOecneuenusi (MO) peanusyiorcs
ITA coBMecTHO cO CTaHLIMOHHOM amra-
patypoii (CA). [Toncuctema MO obecne-
YUBAET:

@ OAJEepKKY 0a3bl JAaHHBIX, COIEPXKa-
IIei BCIO HEOOXOAUMYIO MH(OPMALIUIO
IUISL BBITTOTHEHUST (DYHKIMI MOACKCTE-
mamu AY u B/

ARTESYN'

BGCKOpI'IyCHbIe
DC/DC

npeobpa3oBarenit

CTA 4/2000

® TOIICPXKKY UHTepdeiica «uemoBeK-Ma-
LIMHAa» Ha paboyeM MecTe MalIMHUCTA;

® 1peIoTBpallieHUEe HECAHKITMOHUPOBAH-

Horo goctyna K [TA ¢ ncnosib3oBaHreM

MAarHUTHOM KapThl U OGECKOHTaKTHOTO

YCTPOICTBA PErUCTPaIInN;
® BBOJ U nepenavy nHpopMauu Ha CA

0 HOMepe MaplilpyTa, HoMepe Tmoesna,

TUIIEe TOJABWXHOIO COCTaBa, WHMOpP-

MHUPOBaHUE MAIMHUCTA O COCTOSTHUU

MAwuTH;

@ npuem nHopmaruu or CA 1 uHbop-
MUPOBAaHUE MAIIMHUCTA O TMOCTYIAK-
LUX KOMaH/Iax.

Iloacucrema KOHTPOJISI U ITUATHOCTHKH
(KI) BkiTI09aeT B cebs1 CpeacTBa BCTPO-
€HHOT'0 U BHEIITHETO KOHTPOJISI U JIMarHO-
cruku [TA. MHbopmanmsa o6 oTkazax
KOMITOHEHTOB [TA ¥ 1O0CTUKEHUU TTPeIo-
TKa3HOTO COCTOSIHUSI TOCTYMAaeT B TOA-
cuctemy MO.

IMoe3nHast ammaparypa BbITIOJHEHA B
BUJE ABYX OJIMHAKOBBIX TMOJTYKOMILICK-
TOB, PACMOJOXEHHBIX B TOJIOBHOM U
XBOCTOBOM BaroHax moesna. Ha puc. 2
npuBeneHa Onok-cxema [IA Bcero mo-
JIBUXKHOTO COCTaBa, a Ha PUC. 3 TOKa3aHbI
COCTaBHbIE YaCTU U pasMellleHue TMoy-
komruiekta [IA B TroJIOBHOM Barose.
CBsI3b TIOJTyKOMITJIEKTOB OCYIIIECTBIISIETCS

Pa6ouuit Mana3oH Temneparyp
-40°C...+85°C. BnaxHocTtb fo 100%

NoaTeepxxAéHHaA Hapa6oTKa
Ha OTKa3 CBbile 7,2 MJIH. 4YacoB

www.cta.ru
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BaroHs! (6 wr.)

AnnapaTtypa ronOBHOFO BAaroHa [Mpomexyouse Annapartypa XBOCTOBOFO BaroHa
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? ? ? ? MexBaroHHble ? f ? f
KBY BC BC KBY | coenuHuTenn KBY BC BC KBy
P,IlC anIEMMbIe KaTyWKK penbCcoBOro KaHana PHC ) PJJ,C aneMHhIE KaTyWKK penbcoBoro KaHana Pﬂc
YcnoBHble 0603HaYeHUs: 3MK — anekTponHeBMOKnanaH; C TIOMOILIBIO 4 TMHMi (BUTast Tapa B 9Kpa-
OKN — patumk Koppekunmu nytu; PAC — peBepcUBHbIN AaT4yMK CKOPOCTH;
. He), TPOJOXEHHBIX I10 TIOJABArOHHBIM
PM — papnomopem; BCK — 610K cunoBoi koMMyTaLmum;
KOHJIyuTaM C ObICTPOpPa3bEMHBIMU BaroH-
KPM — koHTponnep paguomonema; BK — 610k KoMmyTauum;
. . HBIMU COEAUHUTESIMU.
KBY — KoHTponnep BHeLWHero ycTponcTBa; BIP — 610K ranbBaHUYeCKOM pa3Bs3Ku;
BC — 610K CBA3M C MHAYKTUBHBIM KaHaNOM; BLIBM — 6opToBas LIBM; Croiika noe3aHoi anrapaTyphl (pHC' 4)
K — koppekrop; YWl — ynpasnsiouMe wnHbl (OCHOBHAsA + pe3epBHas); MMEET B CBOEM COCTaBe 4 O1oKa:
PCY — peneitHas cxema ynpasieHus; NI — nHdopmaumoHHble WiHb (OCHOBHAsA + ® OJIOK CBA3U C MHAYKTMBHBIM KaHAJIOM
MMT — MawmHbl NOCTOAHHOTO TOKA; pesepsHas) (BC);
Puc. 2. bnok-cxema noe3fHoi annapaTypbl BCEro NoABMXKHOrO COCTaBa @ 0J10K IU(PPOBOI BEIUUCIUTETLHOMI CHC-
teMbl (BLIBC);

Mporpamma 6GbICTPON NOCTABKM

wkacpos

M NPUHAAN@KHOCTEH ANA CeTeBbIX NPUMEHEHHUH

Schroff®

Bbl cTpouTte cetn?

Mb1I MmO

»>XeéM nNnoMoub!

3akasbiBamTe y Hac
6ecnnarHblii Karasnor
no ¢axcy (095) 234-0640

#86

Enclosures

® 0Ji0K raibBaHnuecko pa3ssizku (BI'P);
® 610k kommytauuu (BK) 6e3 cutoBoii

YaCTHU.

Baok BC mpemgHasHaueH ais mpuema
KOMaHII O MOIyCTUMOI CKOPOCTU HBU-
JKeHUs 1Moe310B MeTporonuTeHa (Vy) mo
WHIYKTUBHOMY YacCTOTHOMY KaHamy
cBa3u (UK) m mHAYKTUBHOMY KaHaJy ¢
nepenavyeit ”HGOPMALIMU METOJOM IBY-
KpaTHOU (ha30pa3HOCTHOW MOMYNISLINU
¢ kxomupoBaHWeM Komom bBayaspa
(®MK). [Ipu sToM mpuemM KOMaHI MO
YK umcnonb3yeTcsi TOIbKO Ha TMepPexoi-
HOM D»JTalrie MOJIHOW 3aMEHBbl CTapou
CTAHIMOHHOW ammapaTypbl Ha HOBYIO.
Crenyer otMeTUTh, YTo ®PMK, B oT/IH-
yye OT paHee WCIOJIb3yeMOTo KaHaia,
MO3BOJISIET TMOJYYUTh MHOOPMALUIO O
JOMTYCTUMOM CKOPOCTH HE TOJIbKO Ha Te-
KyllleM, HO U Ha CJedylollleM ydyacTke
penbcoBoii nenu. bC Takke BHIMOTHSIET
npuemM uHGOPMALIMK O CKOPOCTU U Ha-
MpaBJIeHUU JBUXEHUSI Toe3aa OT pe-
BEPCUBHBIX HaTYUKOB ckopoctu (PIC),
oT naTuukoB Koppekuuu nytu (AKIT), ¢
MyJbTa MALIMHUCTA U CXEMBbl YIpaB-
nenus noesga. Mudopmanus ot AKII
nemndpupyercss 0J0KoM, odpabaTbiBa-
eTcs U mepenaercss B 60PTOBYIO BbIUMC-
JIUTEJIbHYIO CUCTEMY 1O UH(OpPMAIMOH-
HoMy KaHany RS-485.
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Puc. 3. PasmeleHune nonykomnnekta 1A B ronoBHOM BaroHe

Baok BIIBC xaXmoro moixyKoMILJIeK-
Ta COCTOUT U3 JABYX HE3aBUCUMBIX OOp-
TOBBIX LUMPOBBIX BBIYUCIUTEIBHBIX
MmamuH (BLUBM), kxaGens B3amMHOTO
otrkiaoueHus1 61o0koB BLIBM u o6benu-
HSIOIIETO KapKaca, BBITIOJIHEHHOTO B
Buzne 19" xoncrpykrusa (EBpomexanu-
ka) BeicoToit 4U. B cBoIO ouepenp, Kax-
nas BLIBM coctout u3 kapkaca 5276,
IUIaThl  LIEHTPAJbHOTO IpoIleccopa
5025A ¢ oobemom O3Y 4 MoaiiT, mia-
Thl OMCKPETHOTIO BBOma-BbiBoga 5600
(u3nenust pupmbl Octagon Systems) u 3
miar ¢dopmata MicroPC pazpaborku
HWUW To4yHOI MexaHUKM: IiaThl KOH-
TpoJiiepa nHTepdeiica nHGOPMaIMOH-
HOU 1mUHBI (ny6aupoBaHHbI RS-485),

IJiaThl KOHTpoJuiepa uHTepdeiica ym-
paBisoniell MUHB (IyOJIMpPOBAHHBIN
RS-485), mmaTel NMUTaHUA-OTKIIIOUE-
Hus. Takum 00pa3oM, BBIYMCIUTEIb-
Has cucTema Ioes3faa BKJIYaeT B ceds
YyeTbhlpe OJHOBPEMEHHO paboTaioliue

T
‘ 'lﬂ’i‘h‘k\\ ~
1]

engineering

Puc. 4. Croiika noesgHou annaparypbl

BLIBM, o0beauHeHHble OyOIMpPOBaAH-
HBIMM UH(GOPMALIMOHHBIMU U yIIPaBIIsI-
OIIMMU IIIMHAMMU.

B kavecTBe omepalnMOHHON CUCTEMBI
peallbHOro BpeMeHU ucrojb3yercss OC
QNX Bepcum 4.22.

: BblCOKOﬂpOI/IBBOHVITEﬂbeIe
n3mepuTtersibHble CcpeacrBa,
) - ynpasnsaeémMblié KOMMNbIOTEPOM .

WNszpnenuns ¢pupmei TiePie engineering

HaxoasiT IpyMeHeHne

B aBTOMAaTU3aL NN MPOMBbILLJIEHHbIX MPOLIECCOB;:
nccriefoBaTesIbCKNX LeHTpax . ;
" y4ebHbIXx 3aBegeHUNsIX

I/I3mep|/|Teanb|e nnatbl pa60Ta|0T B peXXumMmax

3anomuHaloLero ocuunnorpada,
cnekTpanbHoro ocuunnorpada,
BONILTMETPA,

3anmncuy NepexoaHbIX NPOLLeCCoB

Yucno kaHanos
Yacrota onpoca
Monoca nponyckaHus

-no 16
- po 100 Mru/2 kaHana
- o1 0 go 200 MIy

Honykoﬂﬁmuoﬁ annaparypsl
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Bbnox BLIBC BeImosHsSEeT TipueM
nHGOPMALIMK O MOTYCTUMOUN CKO-
poctu OT GJIoKa CBSI3U, O (HaKTH-
YECKOW CKOPOCTA W TIPOUIECHHOM
mytu ot natunkoB PIIC, o coctos-
HUY TI0€3IHBIX TIPOBOMIOB OT OJI0Ka
rajJbBaHUIECKON Pa3Bs3KU U BbIpA-
0aTbIBaeT YMpPAaBISIONINE BO3MEH-
CTBUS ISl CHUCTEMBI YIPaBICHUS
noeznom (CVYII), nepenaBaeMbie B
010K koMMmyTauuu. [Ipu aToM BbI-
YUCIUTENbHAsI CUCTEMa Toe3na
BBITIOJTHSIET KOHTPOJIb aIeKBaTHOC-
TH MaXOPUTAPHOTO YIPAaBJISIOLIE-
ro BozzaeiictBust Ha CYII B cooTBeTCTBUM
C aJropuTMaMu YIpPaBICHUS TOE3IO0M.
BILIBC coBMecTHO ¢ KOppeKTOpaMH OCy-
LIECTBISIET KOHTPOJb cocTosiHust [IA,
npousBoautT otkiaoueHue BLIBM B ciy-
yae oOHapyxkeHUs ocTaJbHbiIMM BILIBM
OTKa3a WM HEBOCCTAHOBUMOIO c0Os B
paboTe MallvHbI.

baok BI'P npegHa3zHaueH mis rajibBa-
HUYECKON pa3BsI3KU U MPeodOpa3oBaHUs
CUTHAJIOB KOHTPOJIS TOE3AHBIX MPOBO-
OB K BUIY, MMPUTOJHOMY [JIsi BBOJAA B
BLIBM, a Takxe misi mpeoOpa3oBaHUsI
curHajioB ot BILIBM k Bumay, npuroaHo-
My Ui YOpaBi€HUS JIEMEHTaMM CUT-
HaJIu3alUuM TepMUHala MallMHUCTA.

SR s DR

c ggg.qﬂaiémm‘m\;\

" apannenbHbiM

bnok cornacoBaHusA

OCHOBHbIE TeXHUYECKUE XapaKTEePUCTH-
ku BI'P: konyecTBO BXOI0B 2X32, KOJIU-
YeCTBO BBIXOJOB 2X8, BXOJHOE HaIpsixkKe-
Hue 0...90 B, BbIxonHOE HaIpsKeHUe J10-
ruuyeckoit yacty TTJI ¢ OTKPBITHIM KOJI-

Puc. 5. BAOK MHAMKAUUM U KNAaBMATYPbI

% MoapobHOCTH — B

g'Gecnnarhom katanore ProSoft. -
Dakcana 3akasa: (095) 234-0640

Vinv e“mail: market@prosoft.rus

JIEKTOPOM, BpeMsl BKJIIOUECHMS
He 6osnee 100 MKc, Bpemsi Bbl-
KJoueHus1 He 6oJee 50 MKc.
baok BK npenHazHauyeH uist
npuemMa KOMaHJ yHpaBJieHUs
noe3aoM ot 4 BLIBM (ot obonx
MOJYKOMILJIEKTOB), UX MaxKOpH-
poBaHMsI U (POPMUPOBAHUS Of-
HOOUTOBBIX KOMaHJ yIpaBie-
HUSI CWIOBBIMM KOMMYTaTOpamMu
HUCTIOJIHUTEJIbHBIX MOE3IHbIX YC-
TPOWCTB, @ TaKXe CUHXPOHMU3A-
uu padotel BIIBM, onpenene-
HUSI COOMHOIM WM OTKa3aBLLei
BLIBM, KOHTpOJSI MCIPAaBHOCTU CHUJIO-
BBIX KOMMYTAaTOPOB U (HOPMHUPOBAHUS
0€30IMacCHbIX CUTHAJIOB YIIPABJICHUS DJIEK-
TporHeBMokianaHoMm (BI1K) nmoesna me-
TpornojuteHa. OCHOBHbIE TEXHUYECKUE
xapaktepuctuku BK: KonmuecTBo KaHa-
JIOB ympaBjieHUuss KoMmyTatopamu 2x18,
HanpsikeHue kommytanuu 90...105 B,
MaKCUMaJIbHbI TOK KoMmmyTauuu 1 A,
KOJIMYECTBO KOHTPOJMPYEMBIX CHIIOBBIX
KaHajaoB 2X9, KOJMYEeCTBO KaHaJOB YII-
paBnenust DI1K 2x1, KoauuecTBo KaHa-
JioB obmeHa WHMopmanuu no RS-485
(ocHOBHas U pe3epBHad 1IKMHa) 2X2. biiok
BbK, Tak xe kak 6soku BC u BI'P, BbI-
moHeHsl B 19" koHcTpykTuBe (EBpome-
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XaHMKa) BbicoToi 4U M MMEIOT rabapur-
HbIe pa3Mepbl 483x230x132,5 MMm.

Kpome oGopynoBaHusl CTOWKU, B CO-
craB [1A BxongaT 0JOK MHAMKALIMA U YII-
paBiieHus, 010K MUTAHUS U OJIOK CUJIO-
BOW KOHCTPYKIIUH.

biaok naaukanuyn u Kiasuarypsl (BUK),
U300paxkeHHbI Ha pUC. 5, Tpel-
Ha3HavyeH 1Sl BBoja WHMOP-
Mal¥ MalluHUCTOM, OTO-
OpaxkeHuss WHOOpPMALIUK
IJIsT MallMHKUCTa, OECKOH-
TAKTHOW PErucTpalnuu ma-
IIMHWUCTA, YIPaBIEHUS 3a-
KpBITUEM JABEpPEW Moes3na
or kHonku «KC3[l», ym-
paBleHUsI TyCKOM TMoe3aa
B peXMME aBTOBENEHUS OT
Tymbnepa «B3Il», a Takke BblIauu ma-
LIMHKUCTY 3BYKOBOIl curHanu3auuu. biok
BBITIOJTHEH B BUJAE HeCylleil maHeau ¢
3aKpeIIeHHbBIMU Ha HEeW COCTaBHBIMU
y3namu. biok BcTpanBaeTcst B myasT mMa-
IMHUCTA U (QYHKLIMOHUPYET COBMECTHO
¢ OsokoM TepMuHaia MamuuHucra. Cie-
JIyeT OTMETUTb, YTO B KaueCTBE MHIMKA-
TOPOB HMCIOJB3YIOTCSI aj(aBUTHO-LIMG-
poBbie aucrien ¢upmbl IEE. OcHoBHOI
uHaukatop Mmomenan 036X2-124-09420
(4%20 cMMBOJIOB, BEICOTa CUMBOJIOB 9 MM)
npeaHa3HayeH AJist oToopaXkeHus1 UHMOop-
Maluu o pexumax pabotsl [TA u nBUXe-
HUs noe3na. Pe3epBHbIN MHAMKATOP MO-
nenn 036X2-105-05220 (2x20 cuMBOJIOB,
BbICOTA CMMBOJIOB 5 MM) NpeaHa3HauyeH
JUTST OTOOpaKeHUsI BCIIOMOTaTeIbHOW WH-
dopManuu U B cilayyae HEMCIPaBHOCTHU
OCHOBHOTO WHIMKATOpa TMepeKIIovaeTcs
MAaIIMHUCTOM JJIsSI OTOOpaKeHUsI MUHH-
MaJIbHO HEOOXOAUMOI MH(OPMaLIVH.

baok muranus (BII), mokazaHHbIN Ha
puc. 6, mpeaHa3HaueH sl AJIEKTPOIUTA-
HUS TTOe3IHOM anmapaTypsl. biok mpea-
CTaB/IsIeT cOOOI YCTPOIICTBO BTOPUYHOTO
3JIEKTPOIUTAHUS, Mpeodpasylolliee Ha-
npsixkeHue BXonHoii cetn 75+15 B nmocrto-
SIHHOTO TOKa B CTAaOMJIM3UPOBAHHOE Ha-
npsckeHne 24 +10% MOCTOSTHHOTO TOKa.
Tok Harpysku 0-5 A.

baok cunosoit kommyranuu (BCK)
npeaHa3HaYeH JUIsi OCYIIECTBICHUS
0OECKOHTAKTHOTO CUJIOBOTO YITpaB-
JIEHUsI WCITOJTHUTEIbHBIMU YCT-
poiicTBaMM Moe3/1a METPOINo-
nuteHa. binok umeer 17 Hesa-
BUCUMBIX TaJIbBAHUIECKU pa3-
BSI3aHHBIX KaHaJlOB KOMMY-
Tanuu, 1 KaHaj YIpaBJeHUs
OIIK. HanpsixeHne KommyTa-
mun  60...90 B, mMakcuMab-
HBIA CpeIHUIl KOMMYTHUDYE-
MbIii ToK 20 A, MakcuMasb-

Puc. 6. bnok nutaHus

Puc. 7. OnTnyeckun
peTpopedneKTUBHbBIN AaTYUK

HbI UMITYJIbCHBIA KOMMYTUPYEMBIA TOK
160 A. TaGapuTHBIE pa3Mephl YCTPOICTBA
323%323x75 mMm.

Ucnonb3lyembie partumkm
HWUN TM umeet OOJBIIONI OMNBIT pa3-

paboTKM W W3TOTOBJIEHUS CTEIMATBHBIX

MAaTIYUKOB [JISI OCOOBIX YCIOBUI

SKCIUTyaTaluu. TaKOBBI-

MU SIBJISIIOTCSI, HATpU-

Mep, paHee YMOMUHAaB-
mmecs gatunku JAKIT n

PIC.

Ontuyeckuit  perpope-

(IeKTUBHBIN TaTYMK OIVDKHE-

ro netictBus (JIKIT), nzodpaxkeH-

HBII Ha puc. 7, IpeaHa3HAYeH IS

KOPPEKLINU MyTU, TPOUAEHHOTO TO-

€3I0M, TMOCpPeAcTBOM (OPMUPOBAHUS

CUTHAJIOB MH(MPAKpacCHOTO U3My4YeHUs U

npreMa OTpPakeHHOTO

CUTHAJIA OT CTelHUaTb-

Horo pediaekTopa. B

JKIT peanu3oBaHa

raibBaHuyeckas

pa3Bsi3Ka CUTHATbHBIX

A TUTAOLIUX LEenen.

OTOT JaTYMK CMOCOOEH

(GYHKLIMOHUPOBATL B

YCJIOBUSIX TTOMEX, BBI3-

BaHHBIX OTpa)KeHUEM

OT CTE€H TYHHENs WU

CTaHLWU, 3aCBETKU OT

pPa3IMYHbIX CBETOBBIX

U 2JIEKTPOMArHUTHBIX U3TyJaTenei.
OCHOBHbIE TEeXHUYECKHUE XapaKTepuc-

tuku JKIT:

@ 30Ha TpUeMa OTPaKeHHBIX CUTHAJIOB
OT martymka no orpaxkarens 0,5...1,5 m
U OT ONITUYECKOM OCU TaTYNKA CUMMET-
PUYHO B 00€ CTOPOHBI 5 CM;

® HampsKeHWe TMHUTAHUSI TTOCTOSTHHOTO
ToKa 7,5-15 B;

® TOK notpebaeHus He 6ogee 0,1 A;

® BpeMs cpabaTeiBaHMS He 6ojiee 1,2 Mc;

@ rabapuTHbIe pa3Mephl 185x41x43 mm.
PeBepcuBHbIit naTunk ckopoctu (PAC),

M300pakeHHBI Ha puC. §, CIYXUT IS

(opmMupoBaHUST CUTHATIOB, HECYIIIUX WH-

dopmanmio mns omnpenesneHus CKOPOCTH

(curnan UMW) m HampaBieHUs ABUXE-

Hus (curHan HJI) moesma meTporonuTe-

Ha Cc BaroHamu cepuii  81-717,

81-714, 1 KOHTPOJIUPYET ABUKCHUE

BEIOMOI IIECTePHU PeryKTopa

kosecHoit mapel. P/IC ycra-

HAaBJIMBAETCS HA MECTO

KPBIIIKA  CMOTPO-

BOTO JIIOKa pemyK-

TOpa KOJIECHOW Ta-

pbl BaroHOB MeT-

ponoauTeHa.

Puc. 8. PeBepcuBHbIi AaTYNK CKOPOCTU

OCHOBHBIE TEXHUYECKHE XapaKTepuc-
tuku PIC:

® 1Uarna3oH M3MEpSeMbIX CKOPOCTEi
0-100 km/4;

® BCPOSATHOCTh OIIMOKM (hOPMUPOBAHMS
curnanoB MU u HJI He 6onee 10-5;

@ JOTYCTUMBIi1 3a30p MEXIy paboueii 1mo-
BEPXHOCTBIO TaTYMKA U IIECTePHEN pe-
IyKTOpa He 6ojiee 3 MM;

@ HanpspkeHne nmuTtanus 0,5-13,5 B;

® TOK moTpebsieHus He 6ojiee 50 MA;

® Mmacca He 6osee 1,25 k.

OKCNNYyTAUUOHHDbIE
xapakrepuctuku MA

IToe3nnas annapatypa [IA mnpenHas-
HayeHa MJIs1 OKCIUTyaTallud B YCJIOBUSIX
YMEPEHHOTO U XOJOTHOTO KimMmaTa (uc-
nojaHeHue YXJI mo T'OCT 15150).

B cooTBercTBUUM € ycnmoBusSIMU pa3zme-
meHust usaenue pado-
TaeT 0e3 CpPencTB KOH-
MULMOHUPOBAHUS TIPU
TeMIiepaType BHEIIHe
cpenbl go +50°C He
MeHee 20 4acoB C Io-
CJIeYIOIINM Tepephi-
BoM 1 yac, a Takxe
NOJDKHO  COXPaHSTh
paboTocnocoOHOCTH
Mocje OTCTOSI Toe3/a
Mpu TeMIiepaType OK-
pyXalollero Bo3ayxa
ot —50 mo +50°C.

CocrtaBHble yactu [1A, ycTraHaBauBae-
Mble BHYTPU BaroHa, MMeIOT CTEIEHb 3a-
muthl P32 mo 'OCT 14254. CocrtaBHbIe
4yacTu, yCTaHABIMBaeMble BHE Ky30Ba Ba-
roHa, UMEIOT cTerneHb 3aiuThl 1P54.

DNeKTpoNnUTaHue U3AENUST OCYLIECTB-
JISIeTCS OT UCTOUHMKA TTOCTOSIHHOTO TOKa
HarnpspkeHueM 75 B ¢ gonycTUMbIMU OT-
KJIOHEHMsIMU B mipeaesax ot 60 1o 90 B.

W3nenue coxpaHsieT pabOTOCIOCO0-
HOCTb MPU BO3ACUCTBUM Ha HEro Mo lie-
TISIM TTUTaHUST UMITYJIbCHBIX IOMEX B BUIIE
ONMHOYHBIX MMITYJIbCOB JI000H Mosp-
HocTU HanpspkeHuem a0 1800 B.

[Ipodonscenue cmamou 6ydem onyoauko-
6aHO 6 OaudCAlWUX HOMEpax JcypHaAa
«CTA» @

C.B. Ky3HeuoB —

F'naBHbIA KOHCTPYKTOP, NEPBbIA
3am. leHepanbHOro anpeKropa
HAN TM

Tenedon: (812) 535-2200

B.M. NMNonoBUHKUH — COTPYAHUK
¢upmbl MPOCODT

Tenedon: (812) 325-3790
®Dakc: (812) 325-3791

Web: www.prosoft.ru
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Annaparypa

MUKPOMNPOLLECCOPHOU CUCTEMBDI
yrnpaBfeHUs U AUArHOCTUKM
351IeKTPOBO3a

Wrope bagbsH

B cratbe pacckasbiBaeTcs 0 MMKPONPOLECCOPHOM CUCTEME, NPEeAHA3HAYEHHON Afis
YNPABNEHMs 3NEKTPONPHUBOLAOM M 3NEKTPMYECKMMM annapaTtamu snektpososos BJ165 u JMM1.
MNepexop Ha coBpemeHHble UMPPOBbIE METOADI YNPABNIEHMS B COYETAHMM C BBICOKOHOAEXHOM
3neMeHTHOM 6A30M M OBTOMATMYECKOM HENPEPBLIBHOM AUArHOCTUKOM COCTOSHMS
3neKkTpoobopyAOBAHMUS NO3BONMAM CO3AATE COBPEMEHHYIO CUCTEMY YNPABAEHUS CEPUIMHBIM

3JIEKTPOBO3OM.

McToPua CO3AAHUSA CUCTEMBI
Cneunanuctamu [MKIT «MPUC» mo
TexHuueckomy 3amganuio OAO B3i-
HHWUN paspaboraHa u u3rorasjuBa-
eTCsl NJIsI CepUUHBIX DJIEKTPOBO30B
MUKpPOTIPOIIECCOpPHAsT  ammaparypa,
MmpenHa3HayeHHas IJIs1 yIpaBJIeHUs
2JIEKTPOTIPUBOJIOM M DJIEKTPUUECKU-
MU  yCTpoOMCTBaMu
BJ165 u DIT1.
[MombiTkM pa3pabOTKM aHATOTUYHOM

QJICKTPOBO30B

arnmaparypsl IpeANPUHIMAINCH HEOTHO-
KpaTHO, B TOM YKCJIe ¥ HAIIINM TIPEATIPU-
satrieM. CyIIeCcTBYIOT OMBITHBIE 0Opa3Ilbl

Ha MUKPOTIPOIIECCOPHBIX KOMIIJIEKTaX
cepuii 588 u 580, HO OHM MOpaIBHO YC-
Tapenau elle A0 Hayaja CepUiHOTO Tpo-
WU3BOJCTBA.

IpumeneHne cCOBpeMEHHON BSJIEMEHT-
HOW 0a3bl, TakKol KakK MUKpPOIpOLecC-
copHble KOHTposuiepsl ¢upMmbl Octagon
Systems, DC/DC npeobpa3oBaTesii Hall-
pseKeHus uTaHus GUpMbI Artesyn, Quc-
wien dupmel Planar, mo3Bonmio pemurb
MOCTaBJIEHHbIE 33aaud U TONYyIUTh -
(eKTUBHYIO cUCTEMY YITPaBIE€HUS U KOH-
TPOJIsl, TMPAKTUUYECKU HE TPeOyIollyio
00CITy>KMBaHUSI.

$.s S

P e =

=

Inexrpozsos I (sazonciol Honay O URESHAE HRETErE:E

HA3BHAYEHME U OYHKLUUMU

CUCTEMBI
OrnuceiBaeMasi B JTaHHOI CTaThe arma-

patypa MUKpPOIPOLIECCOPHON CUCTEMBL

ynpaBieHus u guarHoctuku (MCVY])

BBITOJIHSET ABTOMATUYECKOE YIIpaBJIeHUe

3JICKTPONIPUBOAOM U 3JEKTPUYECKUMU

anmnapaTtaMM CEpUAHOro 3JeKTPOBO3a

DOI11 B pexxuMax TATH U TOPMOXKECHUS.
[Tpu sTom anmapatypa MCVY]I obecrie-

YUBACT:

@® pA3roH 3JIEKTPOBO3a 10 3aJaHHOI CKO-
pOCTU C 3alaHHOW U aBTOMATUYECKHU
MOANEPXKMBAEMON BEJIMYUHON TOKa
SIKOPSl TSATOBBIX 3JIEKTPOJBUTATENC U
rnocJjieayoliee aBTOMaTUYeckKoe Mo~
JlepXaHue 3aJaHHOI CKOPOCTH,

@ peKyINepaTUBHOE TOPMOXEHME 10 3a-
NaHHOW CKOPOCTU € MOCEAYIOLIUM
ABTOMATUYECKUM TMOANEPXKAHUEM 3a-
JTAaHHOI CKOPOCTH Ha CITyCKax,

@ aBTOMATHUYECKOE IJIABHOE TOPMOXKEHHUE
C YYETOM TOPMO3HBIX XapaKTEepPUCTUK
IO TIOJIHOM OCTAaHOBKHU 3JIEKTPOBO3a,

@ 3a1IUTy OT OyKCOBaHUS U 1032 KOJec-
HBIX Map,

©® aBTOMATUYECKYIO HEIPEPBIBHYIO NMa-
THOCTUKY COCTOSIHUSI 3JIEKTPOOOOPYH0-
BaHU4 3JIEKTPOBO3a,

@® CTBIKOBKY MUKPOIPOLIECCOPHBIX KOHT-
posiepoB ¢ 6mokamMu ACY 6e30macHOCTH,

©® MOAKJIIOYEHUE MUKPOMPOLECCOPHBIX
KoHTpojutepoB K IBM PC coBmecTu-
MbIM TI€PCOHAJIBbHBIM KOMIIBIOTEPAM
IUIS1 OTJIAAKU pabouMnX MPOrpamMm U Mo-
NIeJIMPOBaHUs TIpoliecca yIpaBieHUs.

www.cta.ru
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[T ]--

u | Mnara
pacwmpenus 35-70 B
MK1 5554 Octagon PECILLE
VA| |CH| 58
MuKpoKoHTposnnep B
+15
—++ fnara PM 6010 Octagon —>
I 30B
ISA | Aatumkn
W 3NeKTpu-
— ) ueckue
Mnara PM
MukpokonTponnep
6010 Octagon
T
ISA
OcHoBHas maructpanb RS-485
Hononumenauan maructpanb RS-485
MynbT MawmHucra 1 BU1 MynbT MawmHucra 2 BU1
Lucnneii Planar | Avcnneii Planar |
EL640.480-AA1 |~ EL640.480-AA1 |~
Bupeokapra Bupeokapta
2430 Octagon finara PM 2430 Octagon Mnara PM
MukpokoHTponnep TexHonornyeckas Mukpokontponnep TexHonoruyeckas
6010 Octagon KnaBuartypa 6010 Octagon Knaeuarypa
3ByKOBa KapTa 3ByKoBa KapTa | |
Diamond Systems €| Mnara nuanua Diamond Systems [¢] Mnara nuraus

YcnoBHble 0603HayYeHNs:

UMK — weHTpanbHbI i MUKPOMpPOLECCOPHbIit
KOHTpOANEp,

MKY — npuemMHo-KOHTaKTUpyloLee YCTPOiiCTBO,
CAYT — cucTema aBTOMAaTUYECKOro ynpaBneHus
TOPMOXKEHNEM,

MK — sueiika MMKPONPOLLECCOPHOTO KOHTPONEPa,
OV — ayeiika BBOAA AUCKPETHbIX CUTHANOB,

Y[l — Ayelika BbIBOJjA AUCKPETHBIX CUTHANOB,
CH — AYeilka BTOPUYHBIX NCTOYHUKOB NUTAHMA,
PM — syelika pe3epBMpOBaHHOI MarucTpanu,
Puc. 1. CrpyktypHaa cxema MCY]

CoctaB AnnAPATYPBI MCY A
Armaparypa MCVY]I snekTpoobopymo-
BaHUS 2JIEKTPOBO3a MOCTPOEHA Ha TPO-
TPaMMHBIX TIPUHIIUIIAX OOpPAOOTKU WH-
dopmanuu, mocrynaronieil OT IaTYNKOB
TOKa, CKOPOCTU, YTJIOB KOMMYTAaIluH,
CEeJIbCUHOB 33JaTYNKOB TOKA U CKOPOCTH,
a TakXe psia MUCKPETHBIX CUTHAJIOB CO-
CTOSTHUST 000PYIOBaHUST AIEKTPOBO3a.
Arnmaparypa MCY]l coctout u3 Tpex
KOHTPOJIIEpOB (puc. 1): HEHTPaTbHOTO U

MIMK — TexHonormyeckuint MUKpPONPOLLECCOPHBIN
KOHTpO/INEp,

ALl — ayeitka aHanoro-undpoBoro
npeobpasosarens,

NC — fauelika BBOAA MMNYNbCHBIX CUTHANOB,
BC — syeilka BBOJA aHANOroOBbIX CUTHAMOB,
®C — aveitka ha3oBoit CMHXPOHU3ALUY,

NT — A4eilka nporpaMMupyembIx TanMepos,
YB — Auelika BbIXOAHbIX ycunuTtenen,

B® — sueiika BxogHoro ¢unbTpa,

BWN1 — 6nOK MHOMKALWUK U BBOAA KOMAH[

JIBYX TEXHOJOTMYECKUX C Pa3aeeHHbIMU
byHKIMAMY ynpaBlieHUs] 3J1eKTPO00O-
PYIOBaHUEM, TUATHOCTUKHU U BO3ZMOXKHO-
CThIO TEpeflaud YMpaBJIeHUs OPYT APYrY
MpU peKOHOUTypalu B ciiyyae MoBpex-
JIEHUS OJIHOTO M3 KOHTPOJUIEPOB, a TaKXke
NBYX OJIOKOB MHAMKAIIMU HA ITyJIbTaX Ma-
LIMHUCTA.

LentpanbHbiii  koHTposuiep (LIMK)
obecrneynBaeT OOMeH WHMopMalueit
MEXJIy BCEMU KOHTpOJIJIepaMM YIpaBJie-

HUS U TTyJBTOM MalllMHKCTA 10 AyOJIupo-
BaHHOMY MHTep(deiicy RS-485, nuarnoc-
TUKY COCTOSIHUSI BJIEKTPOOOOPYIOBaHUS
U cBs13b ¢ mpubopamu ACY 6e3omacHOCTH
no unrepdeiicy RS-232.

TexHonornyeckuii KOHTPOJUIEP yNpaB-
nenus (MIIK) mocnemnoBarenbHO ompa-
LIMBACT pa3lUyHble NaTYMKHU, CETbCUHbI
3a/1aTYMKOB TOKA U CKOPOCTH, MPUHUMAET
JNIMUCKPETHbIE CUTHAJIbI COCTOSIHUSI 000pY-
JIoBaHUs 2J1eKTpoBo3a. OH Xe BBIYUCSET
3HAYCHUS BBIXOAHBIX YIIPABJISIOIIMX BO3-
JNECTBUIA TIO MpOrpaMMe, COOTBETCTBYIO-
1Iel aJrOpUTMY YIpaBJICHUS, U BblAACT
¢azoBble UMITYJIbChI YIIPABACHUS BBITIPSI-
MUTEJbHO-UHBEPTOPHBIMU Mpeodpa3oBa-
TeJIsIMU, (ha30Bble UMITYJIbChI YIIPABICHUS
BBIMPSIMUTEIbHBIMU YCTAaHOBKAMU BO3-
OyXIEeHUS] U AUCKPETHbIE CUTHAJbI Y-
paBJIeHUSI CUJIOBBIMU peJie M THEBMOBEH-
TWISIMU.

0O06a TEeXHOJIOTUYECKUX KOHTpOJIepa
MOTYT 00pabaThiBaTh BCIO MH(pOPMALIUIO
O/IHOBPEMEHHO, HO B OOBIYHOM peXuMe
(GYHKLIMU yIpaBICHUST 3JIEKTPOoOOpy-
JNloBaHUEM pasnefeHbl. B anmapatype
MCYVY] peanu3oBaHO pe3epBUpOBaHUE
TEXHOJOTMYECKNX KOHTPOJUIEPOB C TaK
Ha3bIBAEMBIM «XOJIONIHBIM» PE3ePBOM.
[Ipy¥ BO3HUKHOBEHUU HEWCIIPAaBHOCTH B
pabovyeM KOMIUIEKTE OH OTKJIIOYAeTCsl OT
00BbeKTa yIpaBIeHUS U B paboTy BKITIOYA-
€TCSI IPYTOii KOMILUIEKT.

bnok wHaukauuu (puc. 2), pacriojo-
JKEHHBIN Ha ITyJIbTe MalllMHUCTa, obecTie-
YUBaeT BBIBOI TEKyIIel MHOOpMAIMU O
CKOPOCTU JBVKCHUSI, COCTOSTHUM 3JICKT-
poobOpyIOBaHUS, 3alaHHBIX PEXUMaXx
Ha TJIOCKOIMAHEJbHbIN AucIiieil hupMbl
Planar, BbIBOJ peuyeBbIX COOONICHUI Ha
BCTPOEHHBIN TPOMKOTOBOPUTEJb, BBOI
IMapaMeTpoB IBIKEHUS W KOHTPOJS C
MHOTO(DYHKIIMOHAJBHON  KJIaBUATYPHI.
TexHonoruueckass nHpopMauus OTOO-
paxaeTcs B Buie rpadguyeckux odpa3oB
(CTpeoYHbIX

MHAUKATOPOB, TUCTO-

rpamm) U B uugpoBoMm Buae (puc. 3).
[MpumeHeHue rpaduyeckoro 1BETHOTO

NIUCIUIes] B KOPHE MEHSIET 3PrOHOMUKY

MyJIkTa MalUIMHUCTA U TO3BOJISIET, yOpaB

Puc. 2. BHewHwuii Bug 610Ka BBOAA
nHdopmauum n uHaukauum bU1
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LIEJIBII pSIZl CTPEIOYHBIX TPUOOPOB, OTOO-
pasuTh ropasno O0JblIe TEXHOJOTUYEC-
Koit mHpopmanu. CTpaHUYIHBIA CIIOCOO
OTOOpaXXeHUsl 1aeT BO3MOXHOCTb MO 3a-
MPOCY C TEXHOJOTMYECKOU KJIaBUaTypbl
MOKa3bIBATh C IOMOILBIO OTHOTO AUCILIES
pe3yJIbTaTbl AMArHOCTUKU BCEro 00opy-
nosanus. [lpu stom, Onaromapsi mpume-
HEHUIO LIBETa B OTOOpaXXeHUH, JIETKO yaa-
€TCS pa3NeuTh aBapuiiHbIe, MpeaeIbHbIC
1 HOpPMaJIbHbIE 3HAUYEHUS IAPaMETPOB.

B ammapatype MCY]/l npemycMoTpeH
BCTPOEHHBI HENPEPBIBHbIII KOHTPOJb,
obecrneynBaroLLMii TPOBEPKY €€ UCIpaB-
HocTU. [Ip1 BOBHUKHOBEHUU OTKAa30B OT-
JIeJIbHBIX KOMIIOHEHTOB arnaparypa 0o
aJlaliTUBHO COXpaHseT paboToCIocoo-
HOCTb, OO COOOLIAET OnepaTropy O He-
00XOAMMOCTU BPYYHYIO TEPEKIIOUYUTHCS
Ha pe3epB. [Ipu oTkazax KOMITOHEHTOB Ha
MHOMKAaTOpax oTobpaxaeTcs (akT oTka-
3a, COCTOSIHME anIapaTypbl IIOCJIE PEKOH-
urypaiiu 1 ¢ MOMOILBIO TUCTIesT yKa-
3pIBAETCS IPEATOIOXKUTEIBHO MOBPEX-
JNIEHHBIM KOHCTPYKTHBHO CMEHHBIN y3ell.

Mcnosib3YEMBIE TEXHUYECKME

U NMPOrPAMMHBIE CPEACTBA
I1pu BbIOOpPE 27EMEHTHOI 0a3bl Tpea-

MoYTeHWe OBLJI0O OTHAHO KOHTPOJUIEpaM

COEPAHA

Puc. 3. OToGpaxkeHne TexHONOrMYeCKON MHGOPMaLMK Ha AUCNee NynbTa MalUHUCTA

¢upmbr Octagon Systems, Garomapst co-
YEeTaHUIO0 OTHOCUTEbHO HEBBICOKOM CTO-
MMOCTH U BO3MOXHOCTH paboTaTh B 9KC-
TPEMaJIbHBIX YCJIOBUSX MPU TeMIiepatype
ot —40 mo +70° C 6e3 NpUHYAUTETLHOTO
OXJIAXK/ICHUST TIPY BO3ICWCTBUY BUOpALIMii
U yIapoB, XapaKTEPHbIX IS KeJIe3HOI0-
POKHOTO TpaHCIIOpTa.

AN @VLV\Y |5 BAW NAPTHEP B PEIMEHUU 3AAAY NU3MEPEHUSA BECA

AATYNKN BECA

BTOPNYHDIE NPEOBPA3OBATENN

Winpokunin BbiIGop ana nobGbix o6nacreil npuMeHeHUn

CrteneHb 3awmTthbl o IP67

[MporpammHoe obecriedeHue AT KOH-
TPOJIIEPOB, (DYHKIIMOHUPYIOLEe IO YIT-
paBneHuem DOS, paspabortaHo crielma-
nuctamu OAO BOnHUMU c ucnonbs3osa-
HHUEM SI3bIKOB TMPOTPAMMUPOBAHUS ac-
cembnep u C++. Jlnga orpabOTKU airo-
PUTMOB YIPaBIEHUS 3IEKTPONPUBOIOM
U 2JEKTPUYECKUMM armapataMy 3JIeKT-
poBo3a B 1iare 6010 ¢upmbr Octagon
Systems paboTaeT crenuanbHOE MPO-
rpaMMHOE obecreyeHure, yrIpasisioliee
9JIEKTPOIIPUBOIOM.

OnNUCAHME
OYHKLLUOHUPOBAHMA CUCTEMBI
PaccmoTpuM monpoGHee yCTpoiicTBO 1
paboOTy COCTaBHBIX 4YacTell ammapaTypbl
MCYVY]I (puc. 4). Kak yxke 0TMeYanoch,
LIEHTPAJIbHBI KOHTPOJUIEP CITYyKUT ISt
obecrieueHUsT oOMeHa WH@opMalein u
JIMATHOCTUKY COCTOSIHUSI 3JIEKTPOOOOPY-
JOBAHUST W COAEPKUT MUKPOTIPOLIECCOP-
Hblii KoHTpoJutep 6010 ¢upmbr Octagon
Systems, BKtouatouii B ceos 25/40 MIix
mnpoieccop 386CX ¢upmer Intel, mocie-
noBatenbHbie TTOpTel COM1 (RS-232) n
COM2 (RS-232), mapajuiebHBII TMOPT
LPT1, DOS B I13Y, 4 Mb6aiiT nuHaMuyec-
KOl omepaTMBHON mamsTu, 128 KOaiT
cratnyeckoro O3Y u 1 Mo6aiiT dasmui-na-
maTu. Ilnnamudeckoe O3Y GyHKIIMOHM-
pyeT Kak MaMsThb C HEOrpaHUYEHHBIMU
LMKJIaMU CUUTBHIBaHUS U 3amucu. B cra-
TnyeckoM O3Y pacnonoxeHbl JaHHbIE
TeKyIllero Lukia yrpasieHus. Hamuuue
1 MGaiiT ¢siI-naMsITH MO3BOJISIET I10-
MECTUThb HEOOXOIMMOE TMO0JIb30BaTelb-
CKO€ MporpaMMHOE OOecreyeHue.
ArnmapaTypa peanu3yeT BO3MOXHOCTb
MOJKJII0YeHUsI OJIOKOB CHCTEMbI aBTOBE-
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Puc. 4. Wikad annapatypel MCY]]

nenus ACY 6e3onacHocTu. 1jist TOTO UC-
TOJIb3YeTCS IJ1aTa paCIIUPEHUS TTOCTIeI0-
BaTeJIbHBIX MMOPTOB 5554 dupmel Octagon
Systems, KoTopasi UMeeT YeThIpe IOCIe-
noBaTedbHBIX mopra COM4-COM7
(RS-232), coBmectumbpix ¢ 16C550
UART. TIlporpammupyemasi CKOpPOCTb
nepenayu MHQGOPMALMU COCTaBISCT OT
150 mo 115200 60x.

LleHTpanbHBIl  KOHTPOJUIED
BKJIIOYAeT B ceOsl sSTYCiiKM BBOJA B KOH-
TPOJIJIEp CUTHAJIOB OT AUCKPETHBIX TaTIM -
KOB, STYEVKU BBIBOJIA PEJICHHBIX CUTHAJIOB
IUTS BBIIAYM YIPABJISIIOLIMX BO3IEHCTBUN
Ha WCMOJHUTEIbHBIE TUCKPETHBIC MeXa-
HU3MBI, SIYEMKM MUTaHUS — HWCTOYHUKU
CTA0MJIM3UPOBAHHOTO Ha- [
NpSDKeHUsT ST TIATaHMS
HMGPOBBIX U aHAJIOTOBBIX
y3JIOB anmnaparyphbl.

TexHomornueckuit KoH-
TpoJuiep oOecrieuuBaeT yIi-
paBjieHUE BJIEKTPOMPHUBO-
JIOM, IMOCJIeA0BaTeAbHO 00-
pabatbiBasi CUTHAJIbI OT 00b-
eKTa YIpaBJIeHUSI U BbIUKC-
JIsisl 3HAYEHMST BBIXOIHBIX
VIIPaBJISIONINX BO3AEUCTBUIM
Mo MporpaMme, COOTBETCT-
BYIOLLIE aJlrOpUTMYy YIIpaB-
JICHMSI.

TaKXKe

B cocraB TexHomoruyec-
KOro KOHTpOJIJIEpa BXOIUT
siYeiika MUKPOIIPOLIECCOop-
Horo kKoHtpoyuiepa MK ¢
ynpasisioniei miatoir 6010

¢dupmbl Octagon Systems. B stueiiky Tak-
K€ BXOJUT IJlaTa pe3epBUPOBAHHOI Ma-
ructpanu (PM), xortopasi mnpeoOpasyeT
nocjenoBareabHbie 1moptel COMI1 n
COM2 matel 6010 B cHUrHajabl MHTEP-
deiica RS-485 nist nepenayu B rajibBaHu -
YeCKM Da3BsI3aHHYI0 DPE3ePBUPOBAHHYIO
Maructpaib. [lapannenbHblil MOPT MaaThI
6010 rcronb3yeTcs 1151 KOHTPOJIST NCTOY-
HUKOB TNUTAHUSI W YIpaBJIeHUS] CEeMU-
CErMEHTHBIM MHIMKATOPOM JUTS BbITayu
KOHTpPOJIbHOI MHMOpMalinu 6e3 obdpaliie-
HUSI K OJIOKY MHIMKALWUM, PaCIOJOXEH-
HOMY Ha yIaJicHUM B KaOMHE MalllMHUCTA.
DTO co3maeT JONMOJHUTEIbHOE YIOOCTBO
MPU MPOBEAEHUH PETJIAMEHTHBIX PaboT.

Jnsg oundpoBKYM aHAJIOTOBLIX CUTI'HA-
JIOB CJIyXaT s'YeiKu aHanoro-uudpoBoro
npeobpaszosares (ALL), kaxmast U3 KOTo-
PBIX CONEPXHUT BOCEMb MHTETPUPYIOLINX
npeobpa3oBartesieil aHAJIOrOBOTO CHUTHA-
Jla B napajuiefbHblii 10-pa3psaHblii KO/,
I[TpuMeHeHWe WHTETPUPYIOIIMX MPEeod-
pa3oBatesieil BbI3BAHO OCOOEHHOCTSIMU
(opMBI cUTHAJIOB, HalpUMep, MpoBaIa-
MM U BBIOpOCAMM HANPSKEHUS] KOHTAKT-
HOW CeTH Tpu Tiepexoie (ha3bl yepe3 HOJb.

BBom IMCKpEeTHBIX CHUTHAJIOB OCYIIe-
crBisitor sueiiku JIM ¢ raapBaHuuecKoit
Pa3BsI3KOU M KOHTPOJIEM COCTOSTHUI BXO-
noB. TpeboBaHue OOTeKaHUsSI KOHTAKTOB
TOKOM B 0,1 A Ipu CUMTBIBAHUHU UX COCTO-
STHUST 0OYCJIOBUJIO MIPUMEHEHUE TUHAMM-
YeCKOTO OIpoca OUCKPETHBIX CUTHAJIOB
IIJISI YMEHBIIICHUST TETIOBOM HATPY3KHM all-
mapaTyphl.

Aueitku MUC obecrieunBaloT BBOI C
TaJIbBAHUYECKOM pa3BSI3KOI MMITYJTbCHBIX
CHTHAJIOB, MOCTYIAMOIIUX OT JAaTYMKOB
YaCTOTHl BpallleHUsI KojJecHbIX map. [le-
pEKITIOUeHNE peXrma padboThl TaiiMepoB
CIYXKUT IJiS BbIOOpa criocoba pacyeta

2 MG DR B -

Puc. 5. bnok BBoga uHgopmauum n uiaukaumum 6U1 B kabuHe mawmHucTa

CKOPOCTU ITyTEM BBIYMCIICHUS JJIATEb-
HOCTH TIepHOJa TTOCTYTAIOIINX CUTHAJIOB
WJIA WX YaCTOTHI TSI TIOJNYYCHUS TOCTa-
TOYHON TOYHOCTU pacyeTa CKOPOCTH BO
BCEM Mama3oHe ckopocteir oT 0 1o
160 xm/4. Hamuume mrecTy KaHaIOB ra-
paHTHpPYeT He TOJIBKO OIpeneicHue Ha-
MpaBJICHUST IBMKEHMST IOKOMOTHBA, HO 1
MoJydeHre MH(GOpPMaIMy OT pa3HbIX Ocei
IUTST BBITIOJTHEHUST (DYHKIIMI 3alIATHI OT
OYKCOBaHMS 1 103a KOJECHBIX T1ap.

JIns1 CUHXpOHM3AllMKM TIPOILEAyp BBO-
Ja-BbIBOa M 00pabOTKM WHGOpMALUU
MUKPOIIPOIIECCOPHBIM ~ KOHTPOJIJIEPOM
sgyeiika (azoBoii cuHxpoHuzauuu (PC)
(GopMUpPYeET ¢ MOMOIIBIO BETOMOTO CEThIO
CMHXPOHU3AaTOpa CUTHAJI B MOMEHT TIepe-
Xofa TIepBOMi TapMOHUKU CETEBOrO Ha-
MPsDKEHUs Yepe3 HOJb.

S4eiiku mporpaMMUpYEMBIX TaiiMepOB
M pacripeneieHus yIJIoB I10 TuiedaM Ipe-
o6pazosatens (I1T) hpopmupyrot dpusnye-
CKHeE YTJIbI CIBUTA (ha3 UMITYJIbCOB «3aXKH-
TraHusl» TUPUCTOPOB CUJIOBBIX YCTPOMCTB
3JIEKTPOIPHBOJA OTHOCUTEIHLHO MOMEHTA
Hauaja KaXaoro IMojyrnepuoaa Hampsike-
HUS KOHTAKTHOU CETU.

BbIBOJ IMCKPETHBIX CUTHAJIOB OOecIie-
yUBaIOT sTYeiikKu Y]I ¢ BBIXOAHBIM TOKOM
o Kaxaomy KaHaiy 10 1,5 A ¢ rajibBaHu-
YECKOM pa3BsI3KOM M KOHTPOJIEM COCTOSI-
HUM BBIXO/IOB.

Slueiiku BBIXOOHBIX ycuiuteneir YB
MMEIOT TaJIbBAHUYECKYIO DPa3BsI3Ky, OCYy-
LIECTBISIOT YCUJICHUE UMITYJIbCOB sUeeK
IIT u ynpaBieHue TUPUCTOPHBIMU CU-
JIOBBIMM  YCTPOMCTBAMU 3JIEKTPOBO3A.
DTO NBa BBITPSIMUTEIbHO-UHBEPTOPHBIX
BOCBMMILJICUEBBIX TTpeoOpazoBaresist BUTT
5500, nuTaromuX SIKOPHbIE LIETTU TATOBBIX
9JIEKTPOIBUTATENIC TPEX TeJEXKEK JIEKT-
pOBO3a, BBIMPSIMUTENbHAS ABYXILJIeUeBast
YCTaHOBKa BO30YXIEHMSI
BYB-24, nuraroias 06-
MOTKH BO30YXIEHUS
BCEX ILIECTH TITOBbIX 2J1e-
KTpOJBUTATEE TpeX Te-
JIeXKEK, COEIUHSIEMbIX B
pexuMe  peKylepamuu
MOCJIeI0BaTEILHO, "
IeCTh  IIYHTHUPYIOLIMX
TUPUCTOPOB.

Sl9eiiku WMCTOYHUKOB
BTOPUYHOTO  ITUTAHMS
(CH), BBbITIOJHEHHBIE Ha
DC/DC  kouBepropax
¢bupMbl Artesyn, npeod-
pasyior HanpsoKeHue
OOpTOBOIT CeTH B auarna-
30He oT 35 no 70 B mo-
CTOSTHHOTO TOKa B Tajib-
BaHWYECKU pa3Bsi3aHHBIC
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AHAMTHOCTHEA WEATPA MCYHA
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Puc. 6. Konusa skpaHa bU1 B pexxume gnarHocTuku annapatypoel MCY]l

HATIPSTKEHUS 1T TUTAHUS alapaTypsl 1
AHAJIOTOBBIX JATYNKOB.

Brok nnnukanmu, pacmoaoXeHHbIN Ha
IyJITe MallMHKCTa (pUcC. 5), MpemHas-
Ha4yeH IS BbIOAYd HA BOCHMUIIBETHBII
MaTPUYHBIA SJIEKTPOTIOMUHECIIEHTHBIH
nucrieit EL640.480-AA1 ¢upmbr Planar
andaBUTHO-1IMGPOBON U TpaduyecKoi
uHpopmamuu ¢ pasperieHueM 640x480
touek. [lpy momMomm 3BYKOBOU IIaThl
¢upmbl Diamond Systems ocyIecTBisieT-
cs1 BblIaya yepe3 BCTPOEHHbIE TPOMKOTO-
BOPUTENM PEUEBBIX COOOIICHUI O pexu-
Max paboTbl. BBox komaHn obGecrieunBaet
TeXHOJIOTUYecKasl KIaBuaTypa Ha KHOITKAax
dupmbl Grayhill ¢ moacBeTKoit B pexkume
«Houb» CcBEpXBSIPKMMU OTEUECTBEHHBIMU
ceetonuonamu pupmel «[1manerar.

brox wHauKamuu TakXKe COIEPXKUT
sa4eiiky PM cBs3u co mkapom MCVY]I u
nHTepGeCHbIe MUKPOCXEMbI Pe3epBUPO-
BaHHOM Maructpaiu RS-485.

YHUKAJNbLHBIE OCOBEHHOCTH
CUCTEMBI

Pe>xum pexkynepauum
CylecTByolue CUCTEMBI YIIpaBe-
HUST 2JIEKTPOBO3aMU TIOCTPOEHBI Ha OC-
HOBE aHaJIOroBbIX CMOCOOOB 00pabOTKU
nHbOpPMAIlUM U HE COOTBETCTBYIOT CO-
BpeMeHHBIM TpeboBaHMsIM. Takue sHep-
rocOeperaoniye TeXHOJOTUU, KaK peKy-
repanusi, TO eCTb BO3BPAT JIEKTPOIHEP-
MU B KOHTAKTHYIO CETh MPU TOPMOXKeE-
HUW JBUTATENSIMU U TIPU JBIKEHUU Ha
CITycKaX, MpaKTUIecKu BrepBbie 3 dex-
TUBHO Pean30BaHbl JUIIb MPU MTOMOIIN
anmapatypbl MUKPOTIPOLIECCOPHOI CHC-
TEeMBbI yIpaBieHus, Omaromapsi uudpo-
Boli oOpabotke curHajsoB. [lo maHHBIM
KpacHosipckoro J1OKOMOTMBHOTO [EII0,
IIe B 9KCIUTyaTalluM HaxOASTCS AECSITh
a5eKTpoBo30B  DII1, ocHalIeHHBIX
MCYVY], pexum pekymnepauuu HaeT IO

TPUALATH MPOLIEHTOB SKOHOMHUU 3JIEKT-
POSHEPIUH.

Pe>xxum aBToBegeHus

Braromapst mpuMeHEHUI0 MHUKPOTIPO-
LIeCCOpHOI TexHUKU ammaparypa MCVY]]
MO3BOJISIET PeaTnu30BaTh HA MarUCTPab-
HOM TIACCaKMPCKOM 2JIEKTPOBO3€ PEXUM
aBTOBeneHUs. B HacTosIee BpemMst aBTo-
BeJleHWE BHENPSIETCS B JIOKOMOTUBHOM
nero Kpacnosipck. basza manubIx st aB-
TOBENEHUsI 3aIChIBAeTCS B YHEProHe3a-
BUCUMBII HakormuTesb MCY]I mipu Bble3-
ne u3 gerno. baza maHHBIX CONEPKUT WH-
dopmaiuio o npoduie myTH, AeiCTBYIO-
LIUX CKOPOCTHBIX OTPAaHMYECHUSIX Ha yua-
CTKE clienoBaHusI U rpaduke ABVKEHMUS.
J1s1 akTUBU3aLMM peXuMa aBTOBEACHUS
JIOCTAaTOYHO C Tomolnbio 610oka BU am-
mapatypel MCY]I BBecTH HOMEp Toe3na,
B COCTaBe KOTOPOTO CJIENyeT 3JIEKTPOBO3,
U BKJIIOUUTH PEXUM aBTOBeIEHUsI. Ara-
patypa Mpou3BEIET CUUThIBAHUE TAHHBIX
IJIS1 aBTOBENEHUsI U3 OECKOHTAKTHOTO
SHEProHe3aBUCUMOTO HAKOMUTENIs U To-
JIOCOM TIOATBEPAUT BKITIOUEHUE PeXMMA.
Pexxum aBTOBeneHMs1 obecrieunBaeT ABU-
KeHue Mo rpaduky, BBIIOTHEHUE BCEX
OTrpaHUYeHUI CKOPOCTU YU MUHUMU3UPY-
€T pacXoj 2JeKTPOIHEPIUU Ha TATY.

Yno6¢cTeO B pabote

Armmaparypa MCVY]l, nMess maHHBIE O
COCTOSTHUM CWJIOBOTO OOOpPYIOBaHUS
3JIEKTPOBO3a, 00ecIeunBaeT AMArHOCTU-
Ky paboTocrocooHocT cucteM (puc. 6)
U 3aMMCh PE3YJIbTaTOB B SHEPTrOHE3aBU-
CHUMBINl HaKOTUTEh [UISI TOCHEeMyIoNeit
pactdpoBKU U aHAIKN3A B IETIO.

Ilo naHHBIM JIOKOMOTHBHBIX JETMO Xa-
6apoBck-2 u KpacHosipck 001 mpober
20 snextpoBo3oB DI11 Ha okTs6pb 2000 .
coctaBu 6osee 1 000 000 km. [To cnoBam
pabotHukoB [1TO, Gnaromapsi ycroidm-
BOI paboTe 2/IEKTPOBO30B B PEXMME pe-

KyTepaluy OHU «3a0bLTH KaK MEHSITh TOP-

MO3HBIE KOJIONKH Ha 3JIeKTpoBo3ax DI11».
DddeKkT npuMeHeHUs HOBBIX TEXHOIO0-

TUii BUIEH y>Ke Yepe3 MOJIroa 9KCIIyara-

112078

@ ammaparypa He TpeOyeT MOACTPOeK —
CHIXEHUE TIPOCTOEB W IKCILTyaTallu-
OHHBIX PACXOJIOB;

@ yCTOWUMBasl peKyrepaius BO BCEX pe-
KUMax — SKOHOMUS 3JIeKTPOIHEPTUU
U COKpallleHNe N3HOCAa TOPMO3HBIX KO-
JIONOK;

@ IMaTHOCTUKA 2JIEKTPOOOOPYIOBAHUST —
OBICTPBIN MTOUCK HEUCTIPABHOCTE.

HapgexHoctb

Kak yxxe oTMevasnoch, OTKa3 OT aHal0-
TOBBIX CITOCOOOB O0pPabOTKU CUTHAJIOB U
Mepexo1 Ha COBpeMEeHHBIE ITU(PPOBBIE Me-
TONBI YIPaBJIEHUSI B COYCTAHUU C BBICO-
KOHAaJ/IeXXHOM 2JIEMEHTHOM 0a30ii 1 aBTO-
MaTUYeCKOW HEIMpPEepPbIBHOM JMarHOCTH-
KOU COCTOSIHUSI 3JIEKTPOOOOpYIOBaHUS
MO3BOJIMIN  KOJUIEKTUBY WHXKEHEPOB
IKIT «MPUC» co3math COBpEeMEHHYIO
CHCTEeMY YIIpaBJICHUSI CEPUAHBIM 3JIEKT-
POBO30M, HE MMEIOIIYIO0 aHAJIOTOB B OTE-
YECTBEHHOU MPOMBIIIICHHOCTH.

[lo manHbIM paboTHUKOB KpacHosip-
CKOro 1 XabapoBCKOTO JIOKOMOTMBHOTO
JIETIO, TJe B 9KCIUTyaTalluyd HaXOASITCs 110
Jecatb 31eKTpoBo3oB DI11, 3a moaroma
9KCILTyaTallii He ObUIO HU €IMHOI ocTa-
HOBKM 3JIEKTPOBO30B B MYTH CJICIOBaHMS
no BuHe annapatypsl MCVYI.

SAKNIOYEHME

Pazpat6orku INKIT «<MPUC» ¢ yuactu-
em crienranucto OAO BOmHUMU mo3-
BOJIVUIA TIOMHSITH TTPOU3BONICTBO POCCUIA-
CKMX DJIEKTPOBO30B Ha KayeCTBEHHO
HOBBII YPOBEHb.

Texnuueckue peuieHuss Ha 06ase uc-
TOJTH30BAHUST MUKPOIIPOIIECCOPHBIX KOH-
TPOJIEPOB, OJIOYHBIX KapKacoB W IUIAT
pacmmpenust ¢pupmsl Octagon Systems
MPUMEHEHBl TaKXe MpU pa3paboTke u
WU3TOTOBJICHUY CUCTEMbI aBTOBEIEHUS TSI
anekTpoBo3a DI110, cucteMbl coopa auc-
KPETHOI 1 aHaJIOTOBOI MH(MOPMALIK U B
psifie APYTUX MTPOEKTOB.

Bce ati pa3paboTku oTBeUarOT Tpebo-
BaHUSIM BBICOKOW Ha/AEXHOCTH, ammapa-
Typa crocobHa paboTaTbh B TSIXKEbIX
TEMIIEpPaTypPHBIX YCIOBUSX 0€3 MPUHYIU-
TEJIBHOTO OXJIAXICHUS MPU BO3IEUCTBUU
BUOpalMii U ynapoB, XapaKTepHBIX st
MOJBUXHbBIX 00BEKTOB. @

ABtop — cotpyanuxk ®ryn nkn
«UPUC»
Tenedon: (8632) 67-5093
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OCHOBHbDbIE LOCTOMHCTBA:
MHOroobpasune BapuaHTOB KOHCTPYKTUBHOIO NCMOMTHEHNS,

B TOM 4YUCJ1€ BO3SMOXXHOCTb MOHTa)XXa Ha NOBEPXHOCTb;

yAenbHas MOLHOCTb cBbiwe 5000 Bt/ gm3;

BbiXxogHasaA MmowHocTtb oT 1 go 200 BT;

BXopAHble HanpsikeHus: 16...40 B u 160...400 B nOCTOAHHOIO TOKAa;
BbIXOAHbIe HanNpseHvs: 2,2; 3,3; 5; 12; 15; +5; +12; +15; 28 B;
pabouuii guana3oH TeMmnepartyp: ot -55 po +125°C;
BbICOKas pagvaiMuOHHasA CTOMKOCTb;
BbIXOAHOM KOHTpoOsb no MIL-STD-883.

Y S bonee 500
S N Y I/ICTOHHVI]fOB NUTaHUA
| , E ~ ANl BOEHHOr0, a3pPoKQCMMN4ecKoro
in nﬁbeuuneHHoro obopynoBaHuna
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CHCTEMHAS HHTETPALHA

MENE3HOJOPOXHBIR TPAHCAOPT

OpaHonnarHbin komnblotep PC-510

B 60pTOBOM anNnaparype CUcTeMbl
JIOKOMOTUBHOM CUTHANU3ALLUM

[eoprmii Punatos, Anekceii [Nasnos

ABTOpbI AENATCS ONBLITOM NPUMEHeHus ogHonnatHoro komnbtotepa PC-510 e 6opTtoson
annaparype cMcTeMbl MOHEBPOBOM OBTOMATMYECKOM NTOKOMOTMBHOM curHanusaummn (MAJIC)
C MCNONb3OBAHUEM LUPPOBOro PAAMOKAHANA CBA3M.

HA3HAYEHME CUCTEMBI

B pamkax «[ocymapcTBeHHOI1 Tporpam-
MBI TI0 TIOBBIIIIEHUIO 0€30TTaCHOCTH BU-
XeHus» Bcepoccuiickuii HayuyHO-UCCe-
OBAaTEbCKUI UM TMPOEKTHO-KOHCTPYK-
TOPCKUI WHCTUTYT CPEICTB aBTOMATH3a-
uvu, wWHbOpMaTU3aLMM W CBSI3U
(BHUHAC) MIIC Poccuu ipoBoauT pa-
0OTBI TT0 aBTOMATU3UPOBAHHOMY YIIPaB-
JIEHUIO JBUXKEHUEM MaHEeBPOBBIX JIOKO-
MOTHMBOB Ha KeJIe3HOJOPOXKHBIX CTAHIIU-
SIX C IPUMEHEeHNEeM LU(MPOBOTO PagroKa-
Haja CBSI3U CHUCTEeMbl MaHEBPOBOIl aBTO-
MaTU4YEeCKOM JIOKOMOTUBHOW CUTHAIM3a-
muu (MAJIC).

Cucrema MAJIC mpenHaszHayeHa ist
obecrnieueHust 6e30MaCHOCTH MMPOU3BOCT-
Ba MAaHEBPOBBIX PAOOT Ha >KEeJIE3HOTOPOXK-
HBIX CTAHIIMSIX U 3amlpeTa IBUXKEHUS JIO-
KOMOTHBA (COCTaBa) CO CKOPOCTBIO BBIIIE
nomnyctumoit, cormacHo [1TD (ITpaBuna
TEXHUYECKOUN SKCIUTyaTalluu >KeJIe3HbIX
nopor Poccun), «MMHCTpyKIIMU TTO MaHEB-
poBoii padore» u TPA (TexHuko-pacro-
PSIAUTENbHBIN aKT) CTAHIIMU, a TAKXKe JIJIsT
ABTOMAaTUYECKON OCTAHOBKM JIOKOMOTHBA
(cocTtaBa) nepe 3aKpbITbIM CUTHAJIOM WU
MECTOM MPOU3BOJCTBA PadoT.

OBLIAS XAPAKTEPUCTUKA

NBIKEHUST TIPM MaHEBPOBBIX paboTax u
MPY TIEPeBO3Ke OTIACHBIX TPY30B, C BBICO-
KOU HamEXHOCTHIO MCKITIOUAIONIUM TIpe-
BBIIIIEHNE CKOPOCTH, MPOE3[ 3aIpelao-
IIUX CUTHAJIOB, B3pe3 CTpesoK. [Ipume-
HEHHE dTOI CUCTeMBI TIO3BOJISIET UCKITIO-
YUThH CTOJIKHOBEHUS BarOHOB W JIOKOMO-
THUBOB Ha CTAHLIVSIX U IPEIOTBPATUTH BO3-
HUKHOBEHUE aBapuil, UMEMOIINX MEeCTO
Ha psifie KeJIE3HBIX JOPOT M3-3a OLIMOOK
obcmyXuBamlIiero nepconana. Lludpo-
BOIi pagmokaHai cBsi3u cucteMbl MAJIC
COBMECTHO C TMpOM3BOIUTEIbHONU DBM
00ecreunBaloT OMepaTUBHOCTD yIpaBie-
HUST JJOKOMOTHMBAaMU U CJIEXKEHUS 32 UX
MECTOHAXOXIEHUEM, HEIOCTUXKUMYIO
TPYTUMU CPEACTBAMU.

CTpYyKTypHO cucTeMa COCTOUT U3 ABYX
B3aMMOCBSI3aHHBIX YacTei: armapaTypbl
CTaHIIMOHHOI 1 60pTOBOIi (puc. 1).

Kontposnepsr onpoca (KO) omnpariu-
BaIOT MOJKJTIOUEHHbIE K HUM «CYyXUe» KOH-
TaKTbl pejie MEeKTPUUECKON LEeHTpaIn3a-
muu (DL), KOHTPOJIMPYIOT OKOHYaHHUE
npebe3ra KOHTAKTOB U (hOPMUPYIOT Mac-
CUB JaHHBIX OJHOBPEMEHHO B JBYX BHYT-
PEHHUX KOMIUIeKTaX, CPaBHMBAIOT AaH-
Hble Ha HEMPOTUBOPEUMBOCTb U BBIAAIOT
UX B KaHaJbl CBSI3U CTAaHLIMOHHOTO (op-

muposaresist (CO MAJIC). Ha ocHoBaHuu
OInepaTUBHOM MH(GOPMALIMU OT YCTPOMUCTB
DL 1 KoMaH AeXypHOro 1o ctaHun CP
MAJIC ¢dopmupyeT KOMaHAbl IJIsl T10-
JBMKHBIX O0BEKTOB CUCTEMbI U TepenaeT
X B LMGPOBOM paaroKaHal CBA3U Yepes
npuemMoriepenallee ycrpoicto. B or-
BETHOIl Tejerpamme MepeaaroTcsl mapa-
METPbI MOJABUXKHOTO 00bEKTa CUCTEMBI.

Bboprosoit konTposuiep (bK) nonyuaer
KOMaHJIbl OT CTAaHIIMOHHOI armmapaTypbl
yepes npueMo-Iepearlinee yCTpoucTBo.
Bbnok BK mpousBoauT ornpoc cocTosiHust
3JIEKTPOOOOPYIOBaHUSI JIOKOMOTHBA Ye-
pe3 ook nepexkmouareneit (BIT) u cHu-
MaeT MHGOPMALMIO ¢ TaTYMKOB UMITYb-
coB JIN1, IN2. Uudopmanuust ajisi ma-
IIMHKCTA BBIAAETCSI Ha MOHMTOpP OJioKa
unaukauuu (bW1), a KoMaHIbl MallIMHKUC-
Ta BBOJSITCS B OOPTOBOII KOHTPOJUIED C
ITOMOIIIbI0 (DYHKITMOHAJIEHON KJIaBUATYy-
pbl 6710Ka ynpasieHus (bY).

B cocrtaB craHIIMOHHOI arlaparyphl,
KpOMe MepeurCICHHBIX YCTPOWCTB, TAKXKe
BXOIST aBTOMaTU3MPOBaHHOE pabouee
mecto (APM) nexypHOro mo cTaHLUU
(IBa KOMILJIEKTa), amanTep CBS3U, MPUH-
Tep, corjiacymollee yCTPOUCTBO, OJIOK
MUTAHWST pagroMojieMa, aHTeHHOe 000-

CUCTEMBI
Cucrema MAJIC Ha ceromHSIIHUI BbopToBas
IEeHb SBJISETCS 0Oe3albTepHATUBHBIM LS "('Ef‘,,";"a”""" E“°KVF('E§?“9“”" annapartypa
CpeacTBOM obecrnieyeHust 0e30MacHOCTU
CraHUMOHHaA
annapartypa
AnekTpuyeckas CTaumnoHapHbIin
KoHTponnep Cornacywoume
T e onpoca (KO) [~ ¢°(%“$"f,,‘ﬁ§"h yoTporicTsa
Hatynk Hatynk Bnok AnekTpo-
UMNYNbCOB VIMNYNbCOB nepekioyaTeNel fgmmp| 060pynOBaHVE
ant an2 (BMn) JIOKOMOTMBA
54 Puc. 1. Crpykrypa cuctembl MANIC
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pyZIoBaHUE, UCTOYHUKYU OecriepeOOHOTo

MUTAHUSI, CEPBUCHOE
MAIJIC, xkypBuMeTp.

CranunonHag anmaparypa MAJIC pac-
mosaraercs B 3naHuu octa DL cranmum.
KonTponnepsr ompoca yctaHaBIMBaIOTCS
B MOMENICHUN pEeJIeifHO Ha IIBesiepax
Ha BbICOTE, YIOOHO! 1151 HAOTIoneH s 3a
WHIUKATOPAaMU COCTOSIHUSI KOHTpPOJIJIepa
(puc. 2). KommuectBo KO 3aBucut ot
MyTeBOTO pa3BUTHsI cTaHIMU. OIWH KOH-
TPOJUIEP MOXET oImpaluBath g0 128
TpOHUKOB peiie. Anmmaparypa CPO MAJIC
1 APM pasmeniaercss B OMEIIEHUN Je-
JKYPHOTO T10 cTaHUMU (puc. 3).

AHTeHHOe 000pyIOBaHUE pacrojaraer-
csl Ha Kpblle 3nanust nocra D1, a mpu-
eMo-Tiepeaaloliiee yCTpoiicTBO — Ha pac-
crosgHuu 10 20 MeTpoB OT aHTEHHOTO
obopynoBaHusi. Eciu paccrosiHue mpe-
BbiiaeT 20 MeTpoOB, TO HEOOXOAUMO
MOJKIII0YATh COTJIacyIollee YyCTPOUCTRO.

OCHOBHbIE TEXHUYECKHUE IapamMeTphbl
CTAaHLUMOHHOW anmapaTtypbl CUCTEMBbI
MAJIC npuBeneHbl B Ta01. 1.

obopynoBaHue

COCTAB U ®YHKUUMU
BEOPTOBOM ANMNAPATYPbI
HcxonHoit wHbopmaumeir mas BA
MAJIC sBasioTcst (byHKIIMOHAJIBHOE CO-
CTOSTHUE ammapaTypbl, TUT JIOKOMOTHBA,

Ta6bnuua 1. TexHuyeckue napameTpsl
CTaHLMOHHOIA annapartypel

Llukn onpoca KOHTaKTOB pene, ¢ 03
WUHTepdeitc KO, mA 20
CkopocTb nepepaum patuoix KO, 6og 1200
YUCNo KOHTPONUPYEMbIX 06BEKTOB, WT. 10
LiMKn BbIAAYM CUrHANA «NPUTNALIEHNUA» 40

Ha BXOA B cUCTeMy, C

LUnkn o6meHa, ¢

HU3KOro npuopureTa He 6onee 5
BbICOKOrO NpuopuTeTa He 6onee 1
CkopocTb 06MeHa paguokaHana, 6og 9600
MaKkcumanbHas AnuHa TenerpamMmel, 256
6Gaiit
MouwHocTb usnyyeHus, Br 5
06beMm xypHana pa6or, cyTku 7

00TOUKM KOJIECHBIX TIap pabOTHUKAMU,
OTBETCTBEHHBIMHU 3a OOCITyXWBaHUE arl-
rapartypsbl), COCTOSTHUE 3JIeKTPOOOOPYI0-
BaHUsS JIOKOMOTHBA (TTOJOXEHNE KOH-
TpoJuiepa, peBepcopa M T. I.), YUCIO M-
MyJTbCOB Ha OIMH 00OPOT KoJjieca, Ha3Ba-
HUE CTAHIINU, TUM CUCTEMbI, B KOTOPOIl
paboTaeTr CTaHIMs, U MaplIpyTHOE 3aJa-
Hue (3Ta nHMOpPMALIMS TIepeaaeTCsl CTaH-
LIMOHHOMW ammapaTypoil 1o LubpoBOMY
KaHaJly pallioCBsI3H).

B cocraB BA MAJIC (puc. 4) BxomaT
OOPTOBOI KOMITbIOTED HA 0a3e MPOMBbI-
LIJIEHHOTO Of-

Puc. 4. bopTtoBaa annaparypa cucrembl MAJIC

HOIIJIATHOTO KOMIIbIOTEpA, KjIaBHaTypa
(KB) tuna KP-3, 610K mepekirouareneit
Ha ocHoBe IiaTel MPB-24 ¢ Momynsamu
nuckpetHoro BBoga 70G-1DC5B ¢pupmbr
Grayhill, mpenHazHauYeHHBII 11T COMPSI-
JKEHUSI ¢ CUTHaJlaMUd KOHTPOJIS M YIIpaB-
JIeHUsI JJOKOMOTHBA, OJ0K WHIMUKAIIUU,
NaTYMKA MMIYJIbCOB C TIJIATOM KOHT-
pomiepa (KJIHW), mpuemo-nepenatoiiee
YCTPOMCTBO (paauMoMoOJeM), aHTEHHOE
obopynoBaHue, riara nutanus (I11T).
CTpyKkTypHasi cxemMa OOpTOBOIi armapa-
Typbl MpeJCTaBIeHa Ha pUC. 5.

KOHCTpYKTHBHO OCHOBHBIE OJIOKM BA
MAJIC (puc. 6) pacrojaraloTcsi B OZHOM
KOpIIyce U COCIUHSIIOTCS C APYTUMHU OJ10-
KaMU TOCpeACTBOM KaOeneit. JlaTumku
MMITYJIbCOB, CIIy:Kalllie JJIsI ONpeaeJeHUs
CKOPOCTH U HaIpaBJeHUs ABUXKEHUS, 3a-
KpeIuIsiioTesl Ha 2-i 1 5-1 KOJIECHBIX Ta-
pax JOKOMOTUBA.

Ilnara snekTponuTaHust ¢ MePBUYHBIM
HanpspkeHueM 50 B moakiiouaeTcst K ak-
KyMYJITOpHOI OaTapee JJOKOMOTHUBA; €&
BBIXOJIHBIMM HOMMHAJIaMU  SIBJISIIOTCS
+5B(B3A),+12B(2,5A), +13,8 B(2 A)
u+15B (1 A).

OCHOBHbIE TEXHUYECKUE IapamMeTpbl
OopToBoil amnmapatypbl cuctembl MAJIC
MpeACTaBIeHbl B Ta0J. 2.

Hnst  gajbHEMIIero paccMOTPEHUS
dyHkuunoHuposanusi bA MAJIC
BBegeM ToHsiTust «Iloct», «Tene-
rpamma» u «Mapupyr». Iloct —
CTAHIIMOHHAsE  9acTb  CHCTEMBI
MAIJIC. TenerpaMmma — eIuHULIA
6JIoKa JaHHBIX, Hecyllas B cebe MH-
¢dopmaLMIo TIo KaKoh-JInb0 KoMaH e
TTOCTa WJTM OTBETa Ha KOMaHIy. MoxeT
COCTOSITh U3 OJTHOTO U Oosiee GaitToB. B of-
HOU TIOCBUIKE IO pajiMOKaHaJTy MOXET
comepXarbCsl HECKOJBKO TeJlerpamM.
MapiipyT — TIO3JIEeMEHTHO 3aJaHHBII
ITyTh IBVDKEHUST JOKOMOTHBA C YKa3aHUEM

{

oM
HOMEDP JIOKOMOTHBA, IMAaMETPBI KOJEC 3 Knasuatypa Pagvomopem
JIOKOMOTHBA (BBOZSITCS TIOCHE KaXKIOu L
v
Bnok
Mnata _ BopTtoBoii . (IR
nuTaHna o KOMMbIOTEP o
A At
m m m m A SnekTpo-
0w ®© o © obopynoBaHue
T oo T KownTponnep S > nokomoTvBa
[aT4rKOB =
n yatenemn
UMNYNLCOB epeko4aTenel
T JaTtuvkn
MMMYNbCOB
Puc. 3. Paboyee MecTo AeXypHOro no CTaHuum Puc. 5. CrpyktypHas cxema BA MAJIC
CTA 4/2000 www.cta.ru
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XapaKTepUCTUK KaXIOTro 3JIeMeHTa, 00-

el ITVMHBI IMyTH W KOJMYECTBAa CBOOOM-

HBIX W30JIMPOBAHHBIX CEKIUN. DIeMeH-

TaMU MapuipyTa MOTYT OBITb OTPe3KHu

TyTH, CTPESTKN U CBeTO(OpPHI. XapaKkTepu-

CTUKU 3JIEMEHTa CIEeUUMUIHBI ST KaX-

JIOTO TUTA, HO OCHOBHBIMU SIBJISTIOTCST MX

[UTMHA ¥ MAaKCUMaJbHasl OIMyCTUMast

CKOPOCTb IBVDKEHUS MO0 HUM (IS myTeit

M CTPEJIOK).

«MO3TOBBIM 1LIEHTPOM» amIapaTypbl
sBJsgeTcs1 0opToBOil Kommbiotep. [lpu
BbIOOpE 2JIEMEHTHOI 6a3bl 1151 €TO0 pe-
ANU3alNU YIUTHIBATICS PSIIL
TpeOOBaHMUIA U OrpaHUYe-
HU:
® rana3oH paboumx

TeMreparyp ot —40

no +40°C,

@ YCTOIUMBOCTh K BUO-
panuu v ynapam,

® OTHOCHUTEbHAST BIIaX-
HOCTb 10 80%,

©® KOMIIAKTHOCTh W HaIeX-
HOCTb,

© MUHMMYM 3HAUYe€HWI MUTa-
IOINX  HaNpSKeHUU
SHEPronoTpedIeHusI,

© HaJMYue CepBUCHOM ammapaTryphl U TeX-

HUYECKON MOAIePXKKHU TOCTABIINKA,
® ONTUMAaTbHAS TI0 KPUTEPUIO «IIeHa/Ka-

YECTBO» CTOMMOCTb.

YauTteIBast u3noxkeHHbIe PaKTOPHI, ObLT
BBIOpaH TPOMBIIUIEHHBI OMHOTLIATHBIN
kommptotep PC-510 (puc. 7) dupmbl
Octagon Systems (CILLIA).

OCHOBHBIE XapaKTEPUCTUKHU TLIATHI
PC-510:

@ nporeccop AMD 5x86/133 MIir;

e DOS 6.22 B I13Y;

@ BIOS Phoenix ¢ mpoMBIIIICHHBIMU
paciIMpeHusIMU;

©® BCTPOCHHBIN 3JIEKTPOHHBIN
GuamI-guck 2 Mo6aiT ¢ daitioBoii cruc-
TEMOW;

® 32-KOHTaKTHasl po3eTKa, HOITycKalo-
masik yCTaHOBKY MUKpPOCXeM (DIa1i-
M3y, TII3Y wm dasm-aucka
DiskOnChip 2000;

@ O3Y no 48 Moaiit EDO;

@ Bunecoanantep SVGA ¢ 2 Mo6aiit Bumeo-
TMaMSITA ¥ TIOJIEPKKOM TUTOCKUX TTaHe-
Jei;

® nopthl s noakioyeHus HIMJL u
EIDE HXMJ;

® TIOPTHI [JIST TIOAKJIOYEHUS MBIIU U
KJIaBUATYPHI;

® 48 @ poBBIX KAHAJIOB BBOIA-BHIBOJIA;

@ nocienoBatedbHbie TOpTEE COMI-
COMBG6 ( RS-232C, RS-485);

@ unHTepdetic g cuctembl GPS;

©® CTOpPOXEBOW TaniMep;

u Puc. 6. Kontponnep 6optoBoii

@ SJIeKTpUYeCcKas 3alluTa BHEIIHUX WH-

Tepdeiicos 10 6 KB;
® MTBF 13,6 rona;
® nuraHue +5 B, ToK morpebieHUs1 oT

625 mo 1560 MA;

@ Jrara3oH pabouynx teMmeparyp oT —40

o +70°C;

@® OTHOCHUTENIbHAS BIAXHOCTD 10 95% 06e3

KOHJICHCALINN;

@ BuOpaumu 1o 2g, yaapsl no 10g;

Kak Bumno, mutata PC-510 oGnamaer
0OoJIbIIMM HA0OPOM BO3MOXHOCTEN IpU
OTHOCHUTEJIbHO He-
OOJIBIINX pa3Mepax
200x140x15 MM m
Bece Bcero 244 T.
JIOCTOMHCTBOM
TUIATHI SIBJISICTCS
rnbKoCTh
durypupoBaHus
€e pecypcoB ¢
yuyeToM TpeboBa-
HUI 3aKa3yuka
KaK TOCpPEACTBOM
YCTAaHOBKU TepeMbIUeK,
TaK U COOTBETCTBYIOIIIM-
MM MIPOTPaMMHBIMU YTH-

JINTaMMU.

I1pu ucnoap3oBanuu 1maatel PC-510 B
anmnapatype BA MAJIC Obun 3ameiicT-
BOBaHBI CJIENYIOIIME €€ KOMITIOHEHTHI: Ka-
HaJIbl BBOJA-BbIBOMA JJISI TMOAKIIOUYEHMS
MaTpu4yHOi KiaBuaTypbl Tuna KP-3 u
CUTHaJIOB 0JioKa TepeK/tovaTeneil; mo-
caepoBaTenbHbl opT COMI1 B pexume
RS-232C nnst cBSI3M ¢ pagvoMOAEMOM;
nopt COM6 B pexxume RS-485 s oome-
Ha ¢ K/IU; BugeoasanTep ¢ nmporpaMMu-
poBanueM BIOS mist momnepXKu 271eKT-
POJIIOMUHECIIEHTHOTO  TpachM4YecKOro
TJIOCKOMaHeIbHOro aucries: tuna Planar
EL 640.480-AG1 ET (puc. 8); a;1eKTpoH-
Hblii auck DiskOnChip (DOC) dbupmbl
M-Systems,  ycTaHaBJIMBaeMblii  Ha
32-KOHTAaKHYIO PO3eTKY M CKOH(MUIrypu-
poBaHHbII Kak SSDO0; BcTpoeHHast orie-
patuBHas namsaTe TMna EDO emkocTbio
1 Moaiit; cTopoxeBoii TaiimMep, OTClie-
KMBAIOLIUI «3aBUCaHKE» TPOTPaMMBI.

KOH-

Puc. 7. OgHONNATHBIA KOMAbIOTEP PC-50 —_

ocHoBa 60pTOBOro KOHTpoOANEpa

Tabnuua 2. TexHU+eckue napameTpbl GOPTOBOIA
annapatypsl

HanpseHue nutanus, B 50 +10
YPOBHM BXOAHBIX KOMMYTUPYEMbIX

CcHrHanos, B 50, 75, 110
Liukn onpoca BXOAHbIX CUrHANOB, C 02
MakcumanbHoe BpeMs 33fepiKu OTBeTa 01

Ha TefierpaMMy CTaHuum, ¢ ¢
MakcumanbHas gauHa Tenerpammbl, 6aiT 256
CropocTb 06MeHa paguokaHana, 6oa 9600
MowHocTb uany<exus, Br 5
MoTpe6naemas MowHocTs, BT 100

BIOS muater PC-510 HacTpaunBaercst
IUJIS. 3arpy3Kd OTEpalMOHHONW CUCTEMBbI
(OC) c anemenTa SSDO0, TO ecTh ¢ 2K~
TpoHHoro aucka DOC. B sneKTpoHHBII
nuck npu yctaHoBke BA MAJIC «3aim-
Batorcsi» DOS u nmpukiagHasi mporpaMmma
0opToBoit yactu cucteMbl. [1pu Mmonudu-
Kalliy TIporpaMMBbl ee YCTaHOBKA Ha yxe
000pyI0BaHHBIE IOKOMOTUBBI OCYIIIECTB-
sisieTcst mpoctoii 3ameHoit DOC.

NMPOrPAMMHOE OBECNEYEHME
BEOPTOBOM ANNAPATYPbI
IIporpammuas yactb BA MAJIC mipen-
CTaBJISIET COOOI CTaHAAPTHOE TIPUIIOKEeHE
DOS, pabotatoriee B pexknMe peaTbHOTO
BpeMeHu. [Iporpamma ocyiecTBisieT Imo-
CTOSTHHBIIT MOHUTOPVHT COCTOSTHUSI TBVKE-
HUSI TIOKOMOTHBA, KJTABUATYPbI, TAHHBIX pa-
MOKaHasa (TeJierpaMMbl TIOCTA) U BHIBOIUT
Ha MOHUTOP MH(MOPMALIMIO O JOMYCTUMON
CKOPOCTU NIBMDKEHMSI JIOKOMOTHBA, TPOii-
NIEHHBIX PACCTOSIHUSIX, YCTAHOBICHHOM pe-
XKMMe paboThl U 3aJaHHOM MapIIpyTe.
B xputnueckux cutyanmsix mporpaMMa Bo3-
JICCTBYET Ha YIIPABJICHUE CUJIOBOM ycTa-
HOBKOI JIOKOMOTVBA M TIPOM3BOIUT TUIaB-
HOE WM 9KCTPEHHOE €T0 TOPMOXKEHUE.
CTpyKTypHO MporpamMma COCTOUT U3 siapa
U TPOTPaMMHBIX JpaiiBEpPOB, OCYILIECTBIISI-
OLIVX B3aUMOJICICTBYE C MOIKITIOUEHHBIMU
YCTpOiiCTBaMU, KaK-ToO: KJIaBUaTypa, paaro-
MOJIEM, JaTYMKU MHGOOPMALIUU O COCTOSI-
HUU DJIEKTPOOOOPYIOBAHUST JIOKOMOTHBA.
OOMeH TaHHBIMU MEXIY SIIPOM U IipaiiBe-

L = ——re—.

Puc. 8. YcTaHOBKa nnocKonaHeNbHOro gucnnes
Planar B 3proHOMUYHOM KOHCTPYKTUBE
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]
GE30MACHDIE cBs3n!

ragyhill

An ISO-9001 Company

MbiI 3A

Anckpernbie n ananorosbie mogaynun YCO
C ranbBaHU4Y€CKOM Pa3BA3KOM

Anckpernbie Bxoabi:
00 60 B nOCTOSIHHOMO TOKa
«CYXOW» KOHTaKT
00 280 B nepemeHHOro Toka

AHanoroBbie BXxogbi:
Tepmonapsl |, K. R, T
1 TEPMOCOMPOTUBAEHNS
HanpsekeHne ot 50 MB oo 10 B
TOK 4-20 MA, O-5 A

Anckpernbie Bbixogbi:
00 200 B nOCTOSAHHOIO TOKa
«CYXOW» KOHTaKT
00 280 B nepemMeHHoro toka

AHanoroBbie BbIXogbl:
HanpsxeHve 0-5B, 0-10 B, =10 B
Tok 0-20 MA, 4-20 MA

LCKpeTHblE MOAYN UMEIOT TEMMNEPATYPHbIM Anana3oH -40...+100°C

HoBble gByXKaHanbHbIE MOAYAN
cepumn 70L/73L

\/,EI,OGHb\ B 3aMeHe 1 yCTaHOBKEe

60nee 3KOHOMUYHbI MO CPABHEHWMIO
¢ moaynsamu 73G/G5

[ABa KaHasia B OOHOM Moayne

COBMECTVMMBbI C NnaramMm
cepumn UNIO-96/48

BO3MOXHOCTb CaMOUOEHTUOMKALMN
MOLYNIEN B CUCTEME

Bce moaynv umetoT TemneparypHbiii avanasoH -40...+85°C

Knasuarypu M KNiaBUaTypHbIe moaynun
C NOBbILWIEeHHOM CTEeNeHbIo 3alnTbI,

npegHasHaYYeHHbIe ANd SKcnnyarauymumn
B MPpOMBILUJIEHHDbIX YyCIIOBUSAX

MOBbILIEHHbIN PECYPC:
00 3 000 000 cpabartbiBaHi
0151 KaXO0M KHOMKM

XOPOLLUMIA TaKTUbHbBIA 3D dEKT
Pa3HOOOpPAasHbIE BapMaHThbl MOHTaXa
OOCTYMHBI MOZY/V C NMOACBETKON

OOCTYMHbI MOOYNN C SKPaHNPOBaAHNEM
OT 3N1EKTPOMAarHMTHOro
1 BbICOKO4YaCTOTHOrrO |/|3J'|y‘46Hl/ll7l

paMU TIPOUCXOIUT TTOCPENCTBOM OydhepoB
obmena. Ha ucxomHom s3pike mporpam-
mupoBanus (C++) mpaiiBepbl, Kak Iipa-
BWWIO, TIPEJCTABIEHBI OTAETBbHBIMUA MOMIY-
nsmMu (puc. 9).

Takast cTpyKTypa TO3BOJISIET HE3aBUCH -
MO MOIUGMUIIMPOBATH MOMYJIU, COXPAHSIS
npu 3ToM GYHKIMOHATBHYIO I1I€J10CT-
HOCTb ITPOTPAMMBI.

Koutpons mepenaBaemoit mHbopma-
LMY MEXIY CTAaHIIMOHHOUN U TOKOMOTHUB-
HOW anmapatypoi OCyIIECTBJISIETCS I10
npotokoixy CRC32.

[IporpammHasi yacTh BKJTIOYAeT B cebs
P$1/1 CEPBUCHBIX BO3MOXKHOCTE 10 TECTUPO-
BaHUIO 00OPYIOBaHUS U PEIAKTUPOBAHUIO
TapamMeTpoB JJIOKOMOTHBA (€ro HOMep, THTI,
JMaMeTpbl KoJIeCHBIX Map). JocTym K 3Toit
YacTy MPOTrpaMMBbl 3aIIUIIECH MTaPOJIeM.

O0beM wucnoJHsieMoro (aitna mpo-
rpaMMbl COBMECTHO ¢ (daiinamu noaaepx-
Ku cocraBiager nopsaka 300 xOaiT.
IMocnennue BKJIOYAOT B ceds1 aiin
KOHGUIypaLuu JIOKOMOTUBA U (paiiibl
TaOJIULL TOPMOXKEHUSI.

PEXUMBI PABOTDI

Texnonorust cuctemer MAJIC mpemyc-
MaTpuBaeT TPU pexkuMma paboTHI JIOKO-
MOTHBA:

1. PyyHoii. B atom pexwume cBsI3b C
TIOCTOM OTCYTCTBYET U yIIPaBJI€HHE JIOKO-
MOTHBOM OCYIIECTBIISIETCS B OOBIYHOM
pexume. Ha monutope oTobOpaxkaercs
TOJTBKO TeKyIllasi CKOPOCTh M obiiee
TPOIEHHOE PACCTOSTHUE.

2. ABTOHOMHBII. JIOKOMOTHB HAXOANT-
CsI Ha CBSI3U C TIOCTOM U TOTOB IMPUHUMATH
TeJerpaMMBbl MapuipyTa. B 1ieiom nBuke-
HHE JOKOMOTHBA aBTOHOMHO.

3. Teneynpapnenue. JIOKOMOTUB Haxo-
JUTCS TIOfl TIOJTHBIM KOHTPOJEeM ToCTa U
JBVKETCS TIO YCTAHOBJIEHHOMY MapIIpyTy
C 3aJaHHOM Ha KaXIOW M30JIMPOBAHHOU
CEeKIIMU TOMYCTUMOI CKOPOCThIO.

Pexxum TeneyrpaBieHUsl SIBISIETCST OC-
HOBHBIM Ipu padote B cuctemMe MAJIC n
obecrieurBaeT 3adaHHbI YpOBEHb 0€30-
MacHOCTY MaHEBPOBbIX paboT. B atom
pexxume mporpamma BA MAJIC orcie-
JKMBAeT PSIi KPUTUUECKUX, C TOYKH 3pe-
HUS1 6€30MaCHOCTU, CUTYAlUi, @ UMEHHO:
® «CKaTbIBaHMWE» JIOKOMOTHBA, TO €CThb

Hayajgo NBUXEHUS JIOKOMOTHUBa 0e3

cUTHAaja TITW WU ABUXKEHWE B Ha-

MpaBIeHUU, MPOTUBOTIONIOXKHOM 3a-

TAHHOMY;

@ TIPEBBIIIIEHNE NOMYCTUMOW CKOPOCTHU

NBIKEHUS,

@ Tpoe3[ 3alpelaolero CUrHaja CBe-

Tocopa;

@ IBIDKEHME T10 3aHSATOMY ITyTH;
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Puc. 9. CTpyKTypHasa cxema nporpaMmMHoro
o6ecneyenus bA MANC

® [IBIDKEHUE Ha YyJ9aCcTKax C OTpaHUYEHU-

SIMU, TO €CTh Ha yJacTKax, IJe BeIyTCs

MyTeBble pabOThl WJIM BPEMEHHO BBE-

NIEHBI OTPAHUYEHUST TIO CKOPOCTH.

IIpu «cxaTbIBaHMU» JJOKOMOTHUBA (IIO-
SIBNIEHUN (DaKTUIECKON CKOPOCTH JIBU-
KeHUsT 0e3 BKIIOUEHUS TSTH), TOTIBITKE
Mpoe3/1a 3arpeniamiiero Curuana, Mecra
pabot wim 0e3 cooOLIEHUS «ITyTh CBOOO-
JeH» B YMPaBJSIONIEH 1Iern TOKOMOTHBA
BKJTIOUAETCS CUTHANT SKCTPEHHON OcCTa-
HOBKU.

Ecnu Bo Bpemsi BBIMIOJHEHMSI Mapiil-
PYTHOTO 3alaHMsl Pa3HOCTb MEXAy IO-
MyCTUMOU M (PaKTUIECKON CKOPOCTIMU
CTaHOBUTCsI MeHee 5%, TO TO mpuKasy
onoka BK crmemyer pasz6op Taru. Ecim
(hakTHyeckasi CKOPOCTb CTAHOBUTCS PaB-
HOW JOITyCTUMOM, TO CJIEAYET CPBIB 3JIEK-
TpormHeBMaTHyeckoro kaHana (DI1K), mo
CYTU —3IKCTPEHHOE TOPMOXEHUE.

[pu nBUXEHUHU 110 3aHATOMY MYTU WU
10 y4yacTKaM C OrpaHUYEeHUSIMU BKIIOYA-
eTcsl epuoauveckasl mpoBepKa OIUTeNb-
HOCTM MalmHucta. Ecau MammHucT He
HaXMMaeT «PYKOSITKY OIUTEeIbHOCTU», TO
MPOUCXOAUT DKCTPEHHAasi OCTaHOBKA JIO-
KOMOTHBA.

[Ipu mombesne K 3ampeliaolM CUr-
HajlaM cBeTodopa, 3aHSIThIM MYTSIM WIK K
y4JacTKaM C OTpaHUYEHUSIMU pealin3yeTcst
QJITOPUTM TOPMOXKEHUSI U OCTAHOBKU JIO-
KOMOTHBA.

FMEPCNEKTUBLI PABBUTUS
CUCTEMBI

CrnenymomuM 3TanioM pa3BuTUs BA
MAIJIC sBnsiercs BBeIeHE B €T0 COCTaB

CPENCTB ayIUOTOANCPKKHN BbINTaBaeMbIX
Ha 3KpaH MoKa3aHWU U COOOIIEHUH, yII-
paBJieHre TOPMO3HOI CUCTEMO JIOKOMO-
TUBA, TOBBINIEHWE WHTEIEKTYaIbHOMN
COCTaBJISTIONIEN MPOTPAaMMHOTO obecrie-
YEeHUSI.

ITo pesynabraTam H5KCIUTyaTallMOHHBIX
WCTIBITAHUN TIEPBOU BEPCUM TIPOTPAMM-
Horo obecnieueHust (I1O) cuctembr 060py-
IOBaHHBIE OOBEKTHI B HACTOSIIIIEE BPEMSI
ocHamarTcst BTopoii Bepcueit [10, yun-
ThIBaIOIEH mpemtoxeHus: 3amanHo-Cu-
oupckoit, CBepmioBckoii, KpacHosipckoii,
OkTs10pbcKoii, MockoBckoit u CpenHe-
BOJIXKCKOI Xene3HbIX qopor Poccun.

Cucrema MAJIC ¢ HoBoiI1 Bepcueii [TO
obecreurBaeT BBIMOJTHEHUE CIEeTYIOINX
OCHOBHBIX (DYHKIIUIA:

@ 3amuta [1O cucrtemMbl OT HECAaHKIIMO-
HUPOBAHHOTO TOCTYTIA;

® COTIPOBOXJIeHNE PabOTHI CUCTEMBI TO-
JIOCOBBIMU COOOIIEHUSMU (CTAHIIMOH-
Has aIrmaparypa);

® BBOZI WH(MOPMAIIMU O TEXHUKO-PACTIO-
psouteabHoM akTe (TPA) ctanumm u o
JIOKOMOTUBE;

@ npueM ot yctpoiictB D1 nadopmamm
0 COCTOSTHUU PEJTbCOBBIX IIeTIeil, CBETO-
(opoB U MOTOKEHNH CTPEIIOK;

©® KOHTPOJIb COCTOSTHUSI KOHTpOJIIepa
JIOKOMOTUBA;

® nneHTHGUKaUs 3¢p@eKTa «CKaThiBa-
HUS»;

® u3MepeHre (PaKTUIeCcKoil CKOPOCTH U
HaTpaBJIeHUST IBVDKEHUS TOKOMOTHUBA;

® BBOZI U BBIBOJ JIOKOMOTHUBOB M3 CHUC-

TEMBI,;
® 00MEH COOOIIECHUSAMU IO LU(PPOBOMY

paaroKaHay CBSI3U MEXIy CTaHIIMOH-

HBIMU YCTPOWCTBAMU U JTOKOMOTHU-

BaMU;
® yneHTUGUKAIUS W OTIpeNieIeHNe COOT-

BETCTBUS MapIIpyTa U JIOKOMOTHBA;

@ YCTaHOBKA M KOPPEKIIHs MapIIpyTHOTO
3aMaHuUs;

@ Cco3/1aHNe MapIIPyTOB C YUYETOM 3arpe-
IIAIONIEeTO CUTHATA;

©® Ha3HAueHWe U OTMEHAa MecCTa TIPOM3-
BOJACTBa paboOT Ha JIIOOOM DBJEeMEHTE
CTaHIIUW;

® OCTaHOBKAa JIOKOMOTHBA TIO TIPUKa3y
nexypHoro nucrietdepa (JACIT), mpu
TOTepe CBSI3W WM OTMEHE MapIipyTa;

® yaeHTUGUKAUSI KPaTKOBPEeMEHHO

TIOTepY CBSI3U U COXPaHEHMeE TiepeaaBa-

eMoii nH(opMaIuu;

©® KOHTPOJIb TOMYCTUMOI CKOPOCTH IBU-
>KEHUSI TIPY BBITIOTHEHUY MaPIIPYTHBIX
3aIaHUI;

® pa3bopka TATU TIpU TPUOTMKEHUU
dakTryeckoil CKOpOCTH ABUXEHUST K
JIOTTYCTUMOW;

® KOHTPOJIb OTPAaHUYEHUSI CKOPOCTU Ha
MecCTax MPOU3BOICTBA PaboT;

@ 3aMpoC MOATBEPXKACHUS BUAWMOCTHU
MAILMHUCTOM BaroHOB Ha 3aHSTOM ITy-
THA U MECT MTPOU3BOJCTBA PabOT;

® CMEHA PEXUMMOB pabOThl JTOKOMOTHBA
MO MPUKAa3y CTAHLIMOHHBIX YCTPOWCTB U
3aMpoCy MAIIMHUCTA JOKOMOTUBA;

@ U3MepeHUe JUIMHBI COCTaBa;

@ oMpelesieHUe PpacCTOSIHUSL 10 MeCT
MPOU3BOACTBA PaboT;

©® KOHTPOJTb HETIPOE3/1a «<XBOCTOM» COCTa-
Ba MOCJEIHET0 MPOWIEHHOTO CThIKA B
MAapLIPYTHOM 33JaHUMU;

@ KOHTPOJIb IBUXKEHUSI COCTaBa B Mpefe-
Jlax TIOCJIEAHEN 3aHATON CeKIIMU MapI-
PYTHOTO 3aJaHUsl OTHOCUTEJBHO €ro
«TOJIOBBI» U «XBOCTa»;

@ BoinojHeHue npuka3oB A CII Ha mpo-
€3[1 3aMpeLlalolIero CUrHania;

©® BKJIIOUEHUE MPOBEPKU OAUTEIbHOCTU
MAILVHUCTA;

® cpuiB DIIK mpu HeucrpaBHOCTAX WU
OTKJIIOYEHUSIX JIOKOMOTUBHOM armnapa-
TYpBI;

@ cpbiB DIIK mpu MpeBBIICHUN TOITYC-
TUMOI CKOPOCTU JBUKEHUS;

@ cpbiB DIIK npu momgbesae K MpensiTcT-
BUIO WJIM MECTY paboT B cllyyae OTCYT-
CTBUS TMOATBEPXACHUS OT MallMHUCTA
0 TMOJIyYEHUU MPEaYIPEXICHUS;

@ cpbiB DIIK mpu momneITKe mpoe3na 3a-
MPELLIAOLIEro CUTHAA MO0 0 MpUKa-
3y CTAHIMOHHBIX ycTpoiicTB wim A CIT;

@ cpoiB DI1K npu mombITKe 1Mpoesna CThi-
KOB B MpeJeiax 3aHUMaeMOi U30J1Mpo-
BaHHOI CEKLINU;

@ peructpaumst cmeH JICII B XypHaie cu-
crembl MAJIC;

@ BelieHUE 3aMuceil B XypHaJle CUCTEMBbI
MAJIC 0 coOBITHSAX, TIPOUCIISAIINX Ha
CTaHLUSIX, U QYHKIMOHAIBHOM COCTO-
SIHUU JIOKOMOTUBHOW anmnaparyphbl.

SAKNIOYEHUE

B Hacrogmee Bpemsi anmaparypa BA
MAJIC ycranosieHa Ha 60 JIOKOMOTHBAX.
OTKa30B B paboTe OMHOIUIATHBIX KOM-
mbioTepoB PC-510, moruTopos Planar EL
640.480-AG1 ET, KIeMMHBIX IIIaT
MPB-24, nbuieBnaro3aiivineHHON Kia-
Buatypbl KP-3 3adpukcupoBaHo He ObLI0.

CoracHO TeXHUKO-IKOHOMUIECKOMY
00OCHOBaHUIO, 2KOHOMUYECKUU d-
(eKT oT BHempeHUs] eAMHUYHOTO KOM-
iekra cucteMbl MAJIC (ogHa cTaHIMS
U OIMH JIOKOMOTHUB) cocTasisieT 106300
py6reit. Cpok OKymaeMOCTU CHUCTEMBbI
2,1 rona. ®

AgsTtopbl — cotpyaHuku 'Y BHUMAC
Tenedon: (095) 262-4327

CTA 4/2000

www.cta.ru

59


https://www.cta.ru/

60

PASPABOTKH

MENE3HOJOPOXHBIR TPAHCAOPT

Cucremsi

GBTOMATUYHECKOIo seageHua
noesnaqa

Muxamn [acuk, Esrennit Tonctos, Vrops Criydak

B cratbe onucaHbl cMCTEMbI OBTOMATUYECKOTO BEAEHMS NMOE3d, MPUMEHSEMble HO TAFOBOM
NOABMXHOM COCTaBE XenesHbix gopor. MNpuseaeHsbl oTnMuMTENbHBIE 0COBEHHOCTH CHCTEM
ANS KAXAOrO KNACca noe3foe (anekTponoess, NacCaXMpCKUii U rpy30BOM 3NEKTPOBO3bI),
onucaHbl GyHKLMOHANbHbIE BO3MOXHOCTM NPUBOPOB.

BBEAEHME

C MOMEeHTa TIOSIBJIEHUSI DNeKTPUDUIIN-
POBAHHBIX XeJIEe3HBIX JOPOT CTaJ TMOIHU-
MaThbCsl BOMIPOC OO0 aBTOMATU3AlUM TIPO-
11ecca epeBo30K, He UCKITIoYasi 1 aBTOMa-
TU3AIUIO YIIPABICHUST SIEKTPOTIOABUXK-
HbIM cocTaBoM. [losBisBimecs B 30-e ro-
IIbI TEOPETUYECKNE HaydHbIe pa3paboTKu
CBOIWJIM JaHHBIN BOMPOC K aBTOMAaTUYeC-
KOMY PETYJIMPOBAHUIO, PELIAloIIeMy, KaKk
MPaBUJIO, IB€ OCHOBHbBIE 3a0a4u: TOJIEP-
JKaHUe 33JaHHOU CKOPOCTU U TIPULIETbHOE
TOPMOXEHUE B HYy>KHOU TOUKE.

Bwmecte ¢ TeM noBbllieHUE TpeOOBaAHU
K YPOBHIO aBTOMAaTU3allMU 3JIEKTPOIO-
NBDKHOTO COCTaBa, MMEIOLIEMY HEemo-
CPEeICTBEHHOE BIUSHME HE TOJBKO Ha
YPOBEHb TMOTPEOJICHUST IHEPTETUUECKUX
pecypcoB, HO U Ha 6e30IacCHOCTb IBUKE-
HMSI, a TAKXKE YCOBEPIIEHCTBOBAHUE U MO-
NEpHU3ALNS CaMUX TITOBBIX CPEICTB —
JIOKOMOTUBOB U 2JIEKTPUYEK — 3aCTABUJIO
pacIIMpUTh KOMILIEKC PellaeMbIX TaKH-
MU CUCTEMaMHU 3a/au.

MHoroneTHril NpakKTUYECKUIl OMBIT
SKCIUTyaTallMy TSTOBOTO MOJBUXKHOTO CO-
CTaBa JI0Ka3aJl, YTO MPOLECC YIpaBIECHUS
MOe310M — 3TO CJIOXHAasi MHOTo(akTop-
Hasl 3a/1a4a, pelieHre KOTOpoi B 3HAuYU-
TEJIbHOW CTEMEHU BO3JI0XKEHO Ha MalllM-
Hucta. [lo Mepe pa3BUTHS 3JIEKTPOHUKU
CTajJ0 BO3MOXHBIM CO3JaHUE CHUCTEM,
ABTOMATU3UPYIOUIUX PEIIeHUe YaCTHBIX
3a1a4 npu BeaeHuu noesna. MyHkimo-
HaJIbHbIE BO3MOXHOCTU TaKUX CHUCTEM
MOCTENIEHHO PACUIUPSITUCh, COOTBETCT-
BEHHO YBEJIMYMBAJICS M KPYT peliaeMbIX
MMM BOITpocoB. BMmecTe ¢ TeM JuliLb B Mo-
cieqHee BpeMmsl, KOraa Mojydyuia LIrpo-
KO€ pacrpocTpaHeHUe MUKPOIPOLIECCOP-

Hasl TEXHMKa, MOSBWJIACh BO3MOXHOCTb
[ie1aTh TaKWe CUCTEMbl KOMMAKTHBIMU U
HaJeXHbIMU. A pelleHue B MacluTabax
BCeli ceTH XkeJe3HbIX fopor Poccnu Takoit
3a0a4yM, Kak MpPUIETbHOE TOPMOXEHMUE,
BOOOWIE CTaJI0 BO3MOXHO TOJBKO B TIO-
ClIe/IHee NeCATUIIETHE.

B Hameii crpaHe Ha TpaHCIOpTe pas-
paboTKU ¢ MPUMEHEHUEM MUKPOITPOIIEC-
COPHOM TEXHUKU CTaju BHEAPSTHCSI B
80-x romax, Koraa MosIBUIIMCH TIePBbIE CHC-
TEMbI YIPABICHUST TSATOBBIM ITPUBOIOM.
HIX Mcronb30Baii B OCHOBHOM B CHJTOBBIX
MpeoOpa30BaTeIbHBIX YCTAHOBKAX VIS YIT-
paBJieHUsT 6eCKOJUIEKTOPHBIMUA aCUHXPOH-
HBIMU Y BEHTWJIbHBIMU TSTOBBIMU JIBH-
ratejisiMi, MHBEPTOpaMU Ha 3JIEKTPOBO3axX

IePEeMEeHHOTO TOKa, a TAKXKe JJIST TUarHOC-
TUKU 3JIEKTPUUYECKUX Liereid. Bee atn cuc-
TEMBI, O€3yCJIOBHO, MMEIOT pPa3IMIHbIC
CXEMHBIC PEIICHUS, OTHAKO CTPYKTYpHast

CXeMa y BCeX OIMHAKOBA: CUcTeMa AaTYu-
KOB — YCTPOMCTBO BBOJA-MUKPOMPOLEC-
COPHBII BBIYMCIIUTENh — YCTPOMCTBO BbI-
BOJ/Ia — UCIIOJIHUTE/IbHBIE 3JIEMEHTHI. B 3a-
BUCUMOCTH OT KOHKPETHO ITOCTaBJIEHHOM
3a/1a4d CUCTeMa JAaTYUKOB JODKHA obec-
MEeYNTh MUKPOIIPOIIECCOPHBIN BBIUMCIIH-
TeJIb BCeU HeoOxomumoli MHdopmauuei,
a VCTIOJHUTEIbHBIE 3JIEMEHTBI O0SI3aHbI
OecrniepeOOiiHO MepenaBaTh YIpaBisioliee
BO3/IENICTBIE HAa COOTBETCTBYIOIIEE TSTO-
Boe 00opynoBaHue. MOIITHOCTB K€ BBIYUC-
JIUTENIsI, eTo ObICTpONeiicTBrE, 00bheM TTa-
MSTU OTIpeNeieHbl TPeXIe BCEero CIIOXK-
HOCTBIO PeIraeMoii TpoOIeMBbl.

VYcnoBus aKcrutyaTalul 2JIEKTPOTIO-
NBIDKHOTO COCTaBa BBIIBUTAIOT BeChbMa
JKECTKUEe TPeOOBaHMS K ero dJIeKTpUyec-
KOMY ¥ MEXaHUYEeCKOMY 00O0PYIOBAHUIO.
D1u TpeOOBaHUST HE 0OXOMIAT CTOPOHOU 1
MUKPOTIPOIIECCOPHYIO TEXHUKY: 31eCh He-
00OXOIMMBI HE TOJBKO YCTOMYMBOCTH K
BUOpAIUSIM U TPSICKE, HO M K KIIMMaTHUIe-
CKUM BO3IEUCTBUSM, TaK KaK TOJUTOH
WCTIONBH30BAHUS OTEUECTBEHHOTO TSITOBO-
TO TIOABUKHOTO COCTaBa MPOCTUPAETCS OT
3amonspes Kk CpenHeil A3um, BKIIOYast
TMPUMOpPCKUE PAOHBI C WX BIAXXHOU aT-
Mochepoil 1 KOHTUHEHTAIbHbIE PAOHBI
Cubupu ¢ pe3KuMu TiepernagaMu HOUHbBIX
U ITHEeBHBIX Temreparyp. [lomumo aToro
UMEeTCsT UeJbIil psl creunduIecKux
TpeOOBaHUI K 0OJoKaM MUTAHUSI TaKUX
CHUCTEM M K OpPraHM3aluy UX TajlbBaHU-
YECKOI pPa3BSI3KM OT BBICOKOBOJIBTHBIX
LeTei JIOKOMOTHBA.

OpHa W3 BaXXHEUIINX OCOOEHHOCTEH
MMKPOTIPOLIECCOPHBIX CUCTEM YIpaBiie-
HUSI TSITOBBIM TOJIBMXKHBIM COCTaBOM 3a-
KJII0YaeTcss B TOM, YTO TaKuUe CUCTEMbI
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SIBJISTIOTCST CUCTEMaMU PeaTbHOTO BpeMe-
HU. DTO, B CBOIO OYepellb, MPEIbsIBIsSIET
ompezesieHHbIe TPeOOBaHMS K TPOTPaMM-
HOMY 00ecTiedeHIIO, BKITIoUasi 1 TpeboBa-
HUST K ero opranusanuu. [IporpamMmmuoe
obecrieveHne JOKHO YeTKO pearnpoBaTth
Ha 3aKOHOMEPHBIE U CITyJYaliHble COOBITHS
U3 3apaHee OTOBOPEHHOTO TEpeYHsT B
JKECTKO 3alaHHble WHTEPBaJbl BPEMEHHU,
BBIXO[I 32 TPAHUIIBI KOTOPBIX HETOTTYCTUM.

OCHOBHBIE TUNbI CUCTEM
ABTOMATUYECKOrIO BEAEHMSA

CeromHsT U3 BCEX CHCTEM JIOKOMOTHB-
HOI aBTOMAaTHKM HanboJiee TepeIoBbIMU
MO YacTu o0beMa M CJIOXHOCTU pellae-
MBIX 3a7a4 SIBJISTIOTCS UMEHHO CHCTEMBbI
aBToBeficHUsI. OHM JIeNATCs Ha TPpU OC-
HOBHBIE TPYIIIIBI, B MPSIMOIT 3aBUCUMOCTHU
OT KJIacca TSTOBOTO MOABMKHOTO COCTaBa:
©® aBTOMATUYECKOE BEICHHUE ITPUTOPOJI-

HOTO I10e3/1a;
©® aBTOMAaTHUYECKOE BEICHHUE JIOKOMOTHBA

MacCaXKMPCKOTOo Moe3a;
©® aBTOMAaTHUYECKOE BEICHHUE JIOKOMOTHBA

TPy30BOTO MOE3/a.

M xoTs 1eab IpUMEHEHUsI CUCTEM aB-
TOBEINEHMST IJIT BCEX TPYIN OIHA, IJIs
KaX/Ioll M3 HUX OHA peayin3yeTcsl COBEp-
IIEHHO TI0-pPa3HOMY BBUAY KOPEHHBIX
pa3Inunii B 0OCOOEHHOCTSIX IKCIUTyaTalluu
3JIEKTPOITOABIKHOTO COCTaBa, KOTOPHIE
cJeIyeT pacCMOTPETh 00Jiee TOAPOOHO.

IIpuropoaHslii  3jeKTpOomoe3n. IDTOT
KJIacC TOJBMIXKHOTO COCTaBa ITOSIBUJICS B
cepenuHe 50-X romoB, KOraa pocT Iacca-
JKMPOIIOTOKA M €ro TIepeMellieHUs Ha He-
0OJIbIINE PACCTOSTHUS (AUCTAHIIMS MEXITY
OCTaHOBOYHBIMU TTYHKTAaMM B IPUTOPOJI-
HOI1 30HE COCTaBIIsIET OT 1,5 KM) IoTpe6o-
BaJIM CO37aTh IO€3/, CITOCOOHBIN 3a KO-
pOTKOE BpeMsl pa3BMBaTh OOJIBIIYIO TEX-
HUYECKYI0 CKOPOCTb. DTU M HEKOTOpPBIC
JIpyTrye MPUIMHBI 00YCIOBUJIA BOSHUKHO-
BEHME TaK Ha3bIBAEMOW MOTOPBArOHHOM
TSTU, KOTAA COCTaB IMoe3/a, KakK MpaBUIIo,
COCTOMT 13 OMMHAKOBOTO KOJIMYEeCTBA MO-
TOPHBIX U TPUIIETTHBIX BarOHOB, a arrma-
paThl yIpaBJIeHUsT YCTAHOBJIEHBI TOJIbKO B
TOJIOBHBIX BaroHax.

MoTopBaroHHbIi TOABUXKHON COCTaB
MMeeT 3HAaUMTEJIbHbII 3amac Mo cuje TIru
Osiarogapsi OOJBIIOMY KOJIMYECTBY IBU-
KYILIMX OCei, OTHOCUTEJIbHO HEeOOIbIIONM
BeC, a MOTOMY CITIOCOOEH peaau30BbIBATh
ooabiure yckopeHus (mo 0,75 m/c2). Ero
SKCITTyaTallus CBsI3aHa C OOJIBIIUM KOJIM-
YECTBOM OCTAaHOBOK 3a TOE3/IKY M 4acTOMU
CMEHOM pEeXHWMOB IBWKECHUS «pa3-
TOH-TOPMOXEHME»; OOBIYHO TaKME TT0e3-
Jla MCTIOJIB3YIOTCS Ha ydJacTKax ¢ Hanbo-
Jiee MHTEHCUBHBIM JIBIKEHUEM, TIE Tpe-

OyeTcsi oueHb TOYHOE COOIoNeHUe pac-

mucanus (mo 30 ¢).

WUcxonga u3 atoro, ObLIa ornpeaeneHa
KOHIEMIINST CUCTEMBbI aBTOMAaTUYECKOTO
BEICHUS TPUTOPOTHOTO IEKTPOIIOe3a:
® coOJoIeHNe TIePEerOHHOTO BpPeMEHU

X0fa;
© BBHITIOJTHEHNE pacTlucaHus Toe3na ISt

KaXI0To KOHKPETHOTO MapIIpyTa;
® cOOJIIoIeHNe CKOPOCTHOTO peXuMa,

WCKJTIOYAIONIEeTO TMpEeBBIIEHNEe YCTa-

HOBJIEHHBIX CKOPOCTEl IBUXEHUS, B

TOM 4YKCJIe B MECTax NeHCTBUSI OTpaHU-

YEHUI CKOPOCTH;

@ COOJIIoIeHNe CUTHAJIOB CBETO(MOPOB,
TpeOyIOIX CHUXEHUST CKOPOCTH;

® pacu€T KPUBOU NBIDKEHUS TOe3da C
yuyeToM TpeOOBaHUS MUHUMU3ALUU
pacxofa 3JeKTPOIHEPIUH;

® u3MepeHune GHaKTUUEeCKOW CKOPOCTH
IBIKEHUST W CPaBHEHME €€ C pacyuer-
HOU, BBIOOP, UCXOJISI U3 3TOTO, COOTBET-
CTBYIOIIICH TITOBOU MO3ULIUU;

® pacueT KOOPIWHATHI MECTOHAXOXIe-
HUS TI0e371a (UTO OCOOEHHO aKTyalbHO
B YCIIOBUSIX HEIOCTATOYHOUN BUIUMOC-
TH);

@ OTIOBeIlleHNE TTACCAXKMPOB O HA3BAHMSIX
OCTaHOBOYHBIX TYHKTOB, O 3aKPBITHU
aBTOMATUYECKUX NBEpeil, 0 TpaBmiax
Tpoe3a B TPUTOPOIHBIX ITOe3axX U JIp.;

® cooOIlIeHWe JTOKOMOTUBHOI Opuraae

HeoOxomMMoil MHpopMaIu 0 MecTax

TIOBBIIIIEHHON OANTETHHOCTH, CUTHAJIAX

aBTOMATUYECKOU JIOKOMOTMBHOW CHUT-

Hammsauun (AJICH), mecrax orpaHm-

YEHUsT CKOPOCTU, PACTIONOXEHUU YCT-

pOWCTB, MUMO KOTOPBIX HEOOXOIUMO

TPOCTIE0BATh C OTKJIIOYEHHOU TSTOM,

00 OCTAaHOBOYHBIX ITyHKTAaX U CTAHIIUSIX.

[lepBbie 0Opa3ibl cUCTEMBI aBTOMATHU-
YECKOro BeNeHUs] MPUTOPONHOTO 3JIEKT-
poroeszna (CABIID) Obu co3maHbl BO
BHUMXKT euie B 80-€ roasl. J11st BBITOJ-
HeHUs TpapuKa OBUKEHUST U SKOHOMUU
9JIEKTPOIHEPTUU B CUCTEME aBTOBEIEHUS
peanu3oBaH MEXaHU3M DPeTyIUPOBaAHUS

BPEMEHU XO/la, OCHOBAHHBIM Ha Tpe/iBa-
PUTEJILHOM pacyeTe TPaeKTOPUU JBUKE-
HUS 1Moe31a s 3a1aHHOTO PacUCaHMSI.
IMoctpoeHHast KpuBasi ABUKCHUST pa30Ou-
BaeTCsl CHUCTEMOM Ha DPEXHMbl BEACHMS
(puc. 1). Boablioe KOIMYECTBO KOPOTKUX
MEPEroHOB M MaJloe YMCJIO XOMOBBIX IO-
3ULIMI KOHTpoJuiepa (Bcero 4), a Takxke
0COOEHHOCTH LIeTIeil yIpaBiIeHUsI B JIeK-
Tporoe3ae npu cOpoce Mo3uliuii 00y-
CJIaBJIMBAIOT OCOOBIM pPEXUM BeacHUS
9JIEKTPOIIOe3/1a, KOTOPbIii B 3HAYUTEb-
HOM 4HCJie clydyaeB IpeAcTaBisieT Co-
00If TMOCIeN0BaTEIbHOCTh «Pa3TOH-BbI-
Oer-ropMoxxeHue». Ha 0Oojiee IJIMHHBIX
MeperoHax cucTemMa peaau3yeT Ccxemy
C HECKOJbKMMM BKJIIOUECHUSIMU TATH,
TO €CTb PEXHMM <«Pa3roH-BbIOEr-Tara-
BbIOEI-TSATa-...-BbIOEr-TOPMOXECHHUE».
[lo aHamorMyHoOii cxeMe peanusyeTcss U
MoJIepXKaHUe CKOPOCTU, HapUMeDp, Mpu
CJIeIOBaHUH T10 YYacTKy ¢ OrpaHUYeHHOM
JIOITYCTUMOI CKOPOCTbIO IBMXKEeHUsI. Pac-
CYUTAHHBIE TPAEKTOPUU OOOOIIEHHO 3a-
JIaloTCsl B BUJE MapamMeTpoB (Koappuiim-
€HTOB), OMHUCHIBAIOIIMX CKOPOCTb Pas3ro-
Ha M CPeIHIo CKOpocTh. Takoii moaxon
MO3BOJIWJI TIOCTPOUTb OBICTPBIN perys-
TOP BPEMEHMU X0/ia, BECh MPOLIECC PETYIM-
pOBaHUs MPU ITOM YKJIAAbIBAETCS B OJUH
TaKT U3MepeHus-ynpasieHus. [Ipu sTom
yIpaBsionas mporpaMmma IoIyduniach
JIOCTaTOYHO KOMIIAKTHOM M OblLjia peasu-
30BaHa Ha Tiporieccopax 8086, KOTopbie B
oosiee mo3aHux npudopax CABIID 6bln
3ameHeHbl Ha 80386SX 1 80386EX.

CucteMa MpUMeHsIeT TIPUIEIEHOE TOP-
MOXEHWe Ioe3[a TPU MPHUOIVKEHUH K
cBeTodopaM, TPEOYIOIIMM CHVXKESHUS
CKOPOCTH, ¥ K MECTaM JCWCTBUS OTpaHU-
YEHU CKOPOCTH, KOTOPbIE JINOO BBOJIST-
cs1 3apaHee (3aKJIQIBIBAIOTCS B TIAMSITh),
60 3a1a10TCsI HaKaTUeM KHOTIKY ¢ KJla-
BHUATYPHI YIIPABICHUS.

VIpaBisiTh MOE3IOM TIPW  TTOMOIIN
CABIID MalmHUCT Ha CBOE YCMOTpEHUE
MOXET, TIepeKIIIOUMB CUCTEMY B PEXUM
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400 1420

253.0
3655.3
¥%.:-13.1
U: 75.8

BremA: PexumM: EHEeT

MNuTe: Ias.A:0
KPWEAaA: —

Aan, kBt -w: 14.%

YcnosHble 0603HaveHns:
s — [OMYCTUMbIE CKOPOCTY;

— TOPMO3HbIE TPaeKTopuu;
s — KPUBAS W3MEHEHMUS TATOBOIO TOKA;
s — KPUBASA ABWXEHUA B TATE;

— KpuBas fBUXeHus B BbiGere
Puc. 1. Mpumep rpahmKoB KPUBbIX ABUKEHUA
(ocb abcumcc — neperoH: anemMeHTbl npoduns,
BE/IMYMHA YKIIOHOB; OCb OPAUHAT — CKOPOCTb)

Ucp pacy, Km/ 4

Connand:
Urex op, Km/ :

Fk, xrc:

ABTOBENICHUSI WU B PEXKUM TIOICKA3KU B CO-
OTBETCTBUU C TTOKA3aHMSIMU UHANKATOPA.
3HaunTeNbHBEIN 00BEM B ammaparype
CHCTEM aBTOBEIEHUSI DJIEKTPOIoe3aa OT-
BOIUTCS OJIOKY peueBoro mHgopmaTopa,
KOTOPBIN HE TOJTBKO BHITIOTHSIET (DYHKIIUN
OTIOBELIEHUS TTaCCaXUPOB, HO U, OMUpa-
SICh HA CUTHAJIBI JATYMKA ITyTU U CKOPOCTU

n AJICH, cooOmiaeT MalmmHUCTY O MpU-
OMIMKEHMM K TIepee3aaM, MOCTaM, TOHHEe-
JISIM, HEWTpaJbHBIM BCTaBKaM U TOKO-
pazaeniaM, IocTaM OOHapyKeHMsI HarpeBa
oykc (mpubopam I[NOHAB, JIMUCK), a
TakKe 00 OTpaHUYEHUSX CKOPOCTH, XKeJ-
curHainax AJICH.
DT1a PyHKIIMS, BO-TIEPBIX, CIOCOOCTBYET

TOM U KpaCHOM

MOBBIILIEHUIO 0€30TaCHOCTU JIBVXKEHUS,
MpUBJeKass BHUMaHUE JIOKOMOTUBHOI
Opuraabl K MecTaM U COOBITUSIM, TPEOYIO-
IIMM TIOBBIIIEHHON OAUTEIBHOCTU WU
co0toieHUsT OCOObIX YCIOBUIA; @ BO-BTO-
pBIX, O0JIET4aeT TPy MAIUMHUCTA U €ro
MOMOIITHMKA, N30aBJEeHHBIX TeTEePb OT He-
00XOIMMOCTH YUTaTh MH(MOPMALMOHHbIE
COOOIIEHMST TSI TTACCAXKUPOB.

CeronHsi Ha 3JeKTporoe3aax IpruMe-
HSIIOTCSI YHU(DUIIMPOBAHHbBIE CUCTEMbI aB-
toBeneHus noesna YCABIT u YCABII-JI.
B cucreme YCABII npuMeHeH KOHTPOJI-
gep 6030 cepunm MicroPC  dupmbr
Octagon Systems.

CosgaHue HEeCKOJIbKUX MoaubUuKaLui
CHCTEeM aBTOBEIEHMS, BHEAPEHUE UX 0O-
jee yeM B 40 neno moTpedoBasio paspa-
0OTKM Kak YHUGMULIMPOBAHHON yIpaB-
J'lﬂlOLLlGﬁ IIporpamMmabl, TakK U TEXHOJOI'MHU
(C COOTBETCTBYIOLIMMU IMPOTPaMMHBIMU
CpeaCcTBaMU) MOJATOTOBKM JaHHBIX.

Onepauno
Ans B¢

Hasa cn
pwwmemu X CHCT

cTeMa peanbH

2,

~—~—

il On Timeaw

Oro BpemeHu

On Time RTOS-32

REAL-TIME AND SYSTEM SOFTWARE

RTTarget-32

DYHKLUMOHANBHO 3aKOHYEHHasA cUCTeMa Pa3paboTKM U1 BbIMOSIHEHWS MPUIOKEHUI peanbHOro
BpeMeHU AJiA BcTpamBaeMbix X86 coBmecTuMbix cucteM. RTOS-32 coctout 13 nATY KOMMNOHEHTOB:
RTTarget-32, RTKernel-32, RTFiles-32, RTIP-32, RTPEG-32. locTynHbl MCXOAHbIE TEKCTbI.

RTKernel-32

KomnakTtHas onepaunoHHas cucTeMa, BKIOYaloLas Bce CpeAcTBa ANA 3anycKa U BbIMOJHEHUA
npunoxenunii Win32, cosaaHHbIX cTaHAapTHbIMU cucTemMamm paspaboTtky ana Windows.

RTFiles-32

EbICprIVI Y KOMMaKTHbIN NIaHUPOBLUMK 3a/a4 peaJibHOro BpeMeHw.

RTIP-32

Qaiinosas cuctemMa ana 32-pas3paaHbix Xx86 COBMeCTUMbIX BCTpavMBaeMbIxX cucTeM obecrneymBaer
(annoBbIi BBOA-BbIBOA B peanbHOM BPeMeHW.

RTPEG-32

Onpeaensiet ceteBble Bo3aMoxHocT RTOS-32. KomnoHeHT copepxut TCP/IP npotoKkonbl,
HeobxoauMble ans Ethernet n nocnepoBatenbHbIX KOMMYHUKaLMIA.

lpacdnyeckas 06beKTHO-OpUEHTMpOBaHHaA Gubanoteka C++ COAEPXKUT NONHbIN Habop
3/1eMEeHTOB ANs CO34aHuA MHTepdelicoB B cTuine Windows-npunoxeHui.
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B ortpacnesom LleHTpe BHeapeHUs
«XKenmopkoHcantuar» B 2000 romy ObLIa
pa3paboTaHa yHUBepCaJlbHasI YIPABIISIO-
1ast mporpaMma, KoTopasi, uMesi He3aBu-
CUMOE€ OT CHCTEMBI SIIPO, CHAOXeHa He-
00XOMMMBIM HAa0OPOM HU3KOYPOBHEBBIX
QpaifBepoOB, HETIOCPENCTBEHHO YIPaBIIsI-
IOIKX arMapaTypoil KOHKPETHON CUCTe-

OrpoMHeIuii 00beM pabOThl 1O
BHEIPEHUIO CUCTEeMBbI TIOTPeOOBa pa3pa-
0OTKM aBTOMATU3WPOBAHHOTO pPabOYeTo
MecTa TOMITOTOBKM NAHHBIX, MPOTPAMM-
HO-anmapaTHble CPeACcTBa KOTOPOTO Cy-
IIECTBEHHO COKPAIIAIOT CPOK CO3[aHUS
0OpTOBOIT 0a3bl JAHHBIX.

ITaccaxupckuii 3mekTpoBo3. Co3naHue
CHCTEMbI aBTOMATU3MPOBAHHOTO BEIEHUSI
JUISI 9TOTO KJjacca TMOJABMXHOTO COCTaBa
ObUIO OOYCIOBJIEHO HEOOXOIMMOCTHIO
MOAAEPXKaHUSI BBICOKOM CpeaHEN TEXHMU-
YECKOI CKOpOCTH Toe3fna. DTo TpedyeT
0O0JIBILIOrO 3araca Mo CWie TSATU MpU yc-
JIOBUU, YTO COCTaB MACCaXXUPCKOT0 MOe3-
na B 4-7 pa3 Jierye rpy30BOro, rocKoJbKy
KOJINYECTBO BATOHOB B HEM CYIIIECTBEHHO
MEHbIIIE, a TOTOMY MEHbIIE U YIeIbHOe
COMpPOTUBJIEHUE ABUXKEHUIO. JIOKOMOTUB
JOJIKEH pa3BUBaTh YCKOPEHUE B Ipeeiax
0,2-0,25 m/c2. CoBpeMeHHBIC CepHitHBIE
Tmaccaxkupckre dSIeKTPOBO3BI WMEIOT OT
18 10 43 XOMOBBIX MO3ULIMI KOHTPOJLIEPA.

B 3amaum aBTOBemEHMS TACCAKUPCKOTO
3JIEKTPOBO3a BXOJISIT:
® coOJoIeHNe TIEPETOHHOTO BPEeMEHU

X0qa;

MalWKUHUCTA JN1IeKTponoesaa

@ BBLIMOJIHEHUE pacTUCaHUST IBUXKEHUS
III1 KOHKPETHOTO HOMepa Moesga Ha
y4acTKe MEXIy 3adaHHbIMM CTaHLIMSI-
MU C TOUHOCTBIO 0 1 MUHYTHI;

® coOJitofieHre pexkrma YCTaHOBJIEHHBIX
Ha yyacTKe CJieloBaHUs CKOpPOCTei
NIBUKEHUSI, B TOM YMCJIE B MeCTax Jeii-
CTBUSI OTPAaHUYEHUI CKOPOCTH;

® coOJI0JIcHe CHUTHAJOB CBETO(MOpPOB,
TpeOyIOUIUX CHUXEHUSI CKOPOCTU WU
OCTaHOBKH;

® pacuéT KpUBOM ABMXEHUS Toe3na, B
TOM UMCJIE peaju3alius MexaHu3Ma Ha-
roHa OMo3JaHusl C yUYeTOM TpeboBaHUI
M0 MWHMMM3ALUMKU pacxojia dJEeKTpPO-
9HEpruu;

® pacyeT KOOpAMHAThl MECTOHAaXOXJe-
HUS TT0e3/1a;

® BLIOOp MO3ULIMK KOHTpOJIIEpa Malllu-
HUCTa, UCXO/s U3 paCCUMTAHHOI dHEp-
TOONTUMAJILHOW TPaeKTOPUU, C YUETOM
MUHUMM3ALMK YKUCIa €ro Mepekaoye-
HUIA;

® u3MepeHue (HaKTUUYECKONH CKOPOCTU

JIBUXKEHUS U CPAaBHEHUE €€ C PaCUeTHOIA;

©® OpraHu3alus B3aUMOIECHCTBUS MPUOO-
pa aBTOBeNeHUs U MAIITMHUCTA TTOCPe-

CTBOM OTOOpaXKeHWsi Ha WHIUKATOPE

Bceil mH(pOpMaIUU O peXnMax IBUKe-

HUA noe3na (00paTHasl CBSI3b);
® coo0llleHNe JTOKOMOTUBHOU Opuraae

HeoOXxonnMoll nHGOPMalUKM O MecTax

TIOBBIIIIEHHOW OIUTENbHOCTU, CUTHA-

Jlax aBTOMAaTUYECKOIl JIOKOMOTUBHOM

curHamuzanuu (AJICH), mecrax orpa-

HUYEHUS] CKOPOCTH, O TPUOIMKEHUN

K CTaHIUSIM, O PACIOJOXEHWU YCT-

pOIICTB, MUMO KOTOPBIX HEOOXOIUMO

TPOCIIENOBATh C OTKJIIOYEHHOU TSATOIA.

ITaccaxupckue 37eKTpoBO3bl paboTa-
10T Ha TIeperoHax 3HAYUTEJIbHON ITUHBI,
Ha psijie HaTrpaBJIeHil poxos 6e3 ocTa-
HOBOK paccTostHue 10 550 kM. Pacuer Ta-
KOIl TpaeKTopuu 3apaHee, MO TOE3IKH,
HEBO3MOXEH, TaK KakK, B OTJIUYUE OT dJIe-
KTpOTIoe3/1a, BeC cocTaBa (YMCIO BarOHOB
10e31a) CTAHOBUTCSI M3BECTHBIM TOJIBHKO
HETOCPENCTBEHHO Tepe] OTIpaBieHUEM
noesna. Kpome Toro, Heo6xoanmo ormnepa-
TUBHO CTPOUTH TPAEKTOPUIO ABVKEHUS C
YYETOM UMEIOIINXCS K MOMEHTY OTIIpaB-
JIEHUsI orpaHuYeHuil ckopoctu. Bce ato
MpeAarnoiaraeT HeoOXOAMMOCTh pacueTa
TPaeKTOPUU JBMXKEHUS MOoe3aa MpsiMo Ha
OOpTY 2JIeKTPOBO3a B CUCTEME aBTOBEE-
HUsl. Takyto TpaeKTOpUio HYXKHO CTPOUTH
KaK 9HEProonTUMAIbHYIO, TO €CTh TAKYIO,
KOTOpasi MUHUMU3UPYET PacXOjl SHEPTUU
M0 MEepeMeleHNI0 KOHKPETHOTo Toe3na
10 33aJ]aHHOMY MapIIpPYTy 3a OIpeleseH-
HOE BpeMsl.

M3BecTHO, YTO 3HEProonTUMAaIbHbIE
TPaeKTOPUU UMEIOT (PUKCUPOBAHHBIN Ha-
060p PEXMMOB: PAa3rOH C MaKCUMaJlbHbIM
YCKOPEHUEM, TOPMOXKEHUE C MaKCUMaJlb-
HBIM 3aMeUIEHUEM, BBIOET, moaaepkaHue
(ctabunuzauusi) ckopoctu. [lpu aTOM,
€CJIM Ha TPAeKTOPUU HAXOISITCSI HECKOJb-
KO y4acTKOB CTaOMIM3aLMU CKOPOCTH, TO

MynbT ynpaBneHna 3neKTponoesaom,
o6opynoBaHHbIii YCABI
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KOHTPOJINPYEM [1BUXEHUE

YactoTHble npeobpasosarenu OMRON

CoBpeMeHHble MPOMbILLNEHHbIE CUCTEMbI NPEAbABNA-
10T BECbMa CTpOrue Tpe6oBaHns K 060pyA0BaHNI0 1 KOM-
NOHeHTam Ha Bcex yposHax. W3penus dupmol OMRON
M3roTaBNNBAIOTCA C MPUMEHEHNEM BbICOYAMLLNX CTaH-
[apToB, rapaHTUpyoLmnx BO3MOXHOCTb MCMOMb30BaAHNSA
060pyA0BaHNA ANA CaMblX PA3HOOOPA3HbIX NPUNOXKEHNIA.
MonHas NNHKUA YaCTOTHbIX Npeo6pa3oBaTenei BKKOYaeT
KOMNakKTHble npeo6pa3osateny 3G3JV 1o 4 kBT, nxeep-
TOPbl C BEKTOPHbIM ynpasneHnem 6e3 06paTHOi CBA3N
cepun 3G3MV, nueepTopbl 06wiero HasHadeHus 3G3HV
00 300 KBT 1 BbICOKOMHTENNEKTYaNbHble Npeobpa3oBa-
TEN H4acTOTbl C BEKTOPHbIM yNpaBfieHWeMm no noToky ce-
pumn 3G3FV no 300 kBT.

oS0

MEPEAOBDBIE
TEXHOAOTUN
ABTOMATU3ALIUN

MockBa: TenecoH: (095) 234-0636
006. 210 — orgen NocraBok;
106. 203 — TexH. noaaepxka
dakc: (095) 234-0640
[na nucem: 117313, MockBa, a/a 81

B wacTotHOM npeo6pasosatene cepun 3G3MV peann3osaH
NPUHLWN BEKTOPHOIO YNPABNEHNS C HE3AMKHYTbIM KOHTYPOM
06paTHOI CBA3N, YTO 3HAYUTENBHO PACLUNPSET €ro (hyHKLK-
OHasbHbIE BO3MOXHOCTW. [uanasoH molHocteid ot 0,1 g0
7,5 kBT (1- unu 3-chasHoe nuTaHue), MMeeTcs 7 nporpam-
MUPYEMbIX AUCKPETHBIX BXOZOB, MHOMOCDYHKLMOHAMbHbIi
AHaOoroBblil BXOA, 2 UMADPOBbIX, 2 peneiibix 1 1 aHanoro-
Bblii BbIXoA. CoBmecTumocTb ¢ npotokonamu DeviceNet,
PROFIBUS-DP n ModBus fenaet 310 yCTpPOCTBO Npurog-
HbIM AN PELUEHNS CaMbIX CIOXKHbIX 33434 aBTOMATN3aLmN.

OMRON

C.-MetepbBypr: (812) 325-3790
ExaTepuHOypr: (3432) 75-1871

Web: http://www.prosoft.ru
E-mail: root@prosoft.ru
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Maccamunpckum anekTposos YC7

Ha BCEX 3TUX YJacTKax IMOAnepKuBacMast
CKOpPOCTh JOJDKHA MMETh OOHY U Ty K€
BEJIMYMHY.

[IpoGiaeMa TOCTPOEHUSI SHEPTOOITH-
MaJIbHOM TPaeKTOPUM COCTOUT B CJIEIYIO-
mem. s yyactka 6e3 orpaHU4eHU cKo-
POCTH U ¢ TIOCTOSTHHBIM TTPO(MUIEM MOXK-
HO paccyuTaTh TOYKM CMEHBI PEKMMOB
TeopeTnyecku. [1py BBeneHUHU XKe peab-
HOTO IPOMUIS U OTpaHUYEHUI CKOPOCTHU
TEOPETUYECKU 3aJaya He pelraeTcs, a
YHCJIEHHBIE METObI, KOTOPbIE Mpeiara-
quch B 80-X romax, MpUBOIST K OYEHb
0OJIBIIIOMY BPEMEHU BBIYMCICHMII M3-3a
repedopa 3HAYUTEIHHOTO YKMCIa BapuaH-
TOB YITpaBJICHMSI.

VYuensimu BHUMXKT 06611 nipeaioxkeH
METOI ONTUMU3ALUU, ITO3BOJISIOMINIA
CTPOMTH 3HEPrOONTUMAIBHYIO TPaeKTO-
pHYIO IBMIKEHMSI 32 pasyMHOE Bpemsl (He
Oojsiee MMHYTBI IJIs1 ydacTKa MJIMHOM
200 kM, wumeromero 1000 siemMeHTOB
npodwist, 20 orpaHUYEHUI CKOPOCTU, U
80-BaroHHOM cOCTaBe). DTOT METOJ OIl-
TUMU3AIMKA TIO3BOJISIET aBTOMATUYECKU
(6e3 mepebopa) ydecTb NMpoduiib U BCe
OTpaHMYEHUST CKOPOCTU, PacCUMTaTh Ha-
yajio TpenBapUTEIbHbIX BBIOETOB TEpen
CITyCKaMU U APYTUE PEXKUMBbI.

O4YeBUAHO, YTO ISl TPAKTUIECKOM pea-
JIM3alMM SHEProONTHMAaIbHONW TPaeKTo-
pUM HEOoOXOIMMO COOJII0aTh, B IMEPBYIO
ouepellb, CKOPOCTHOI PexkuM, a He PEXXUM
yIOpaBAeHUS] KOHTPOJJIEPOM MallIMHUCTA,
MOCKOJIbKY MOCTEIHUI 3aBUCUT OT MHO-
KecTBa (haKTOPOB, KOTOPbIE HEBO3MOXHO
yuecTb 3apaHee. B uucie atux dakropon
HanpsikeHWe KOHTAKTHOM CeTH, KoJihye-
CTBO BaroHOB B COCTaBE, METEOYCIOBUS,
peajlbHOe COMPOTUBIECHUE JIBUXEHUIO
COCTaBa, 3aBUCSIIIEE OT TEMIIEPaTyphbl OK-
pyXalollleil cpenbl, BKJIIOUYEHUE IOABA-
TOHHBIX TEHEPATOPOB, YCTPOIMCTB OCBElIE-
HUs1, oTOoTUIeHUs U Ap. MMest cKkopocTHYI0
ONTUMAJIbHYIO TPAaeKTOPUIO B KadyecTBE

0as3bl, cucTeMa aBTOBEICHUS [OJIKHA
BKJIIOYATh B CBOM COCTaB MeXaHW3M pea-
JIM3AlMU 3aJIaHHON CKOPOCTH C MOMOIIBIO
KOHTpOJIJIEpa MallIMHUCTA.

B otnuuue ot anekTpornoesnaa cuctema
yIpaBJeHUsI MaCCaXUPCKOTrO dJIEKTPOBO-
3a T03BOJISIET PEaiM30BbIBATH PEXKUM
MOAJEPXKAHUS 3aJaHHON CKOPOCTU JIMOO
CKOpOCTH, OJM3KOM K 3amaHHOM. [nuH-
HbIE TIEPErOHbI TpEeAroiaraloT Hajauuue
Takoro pexuma. B To xe BpeMsi TSITroBo-
CKOpPOCTHBIE XapaKTEPUCTUKU BJIEKTPO-
BO3a TOCTOSIHHOTO TOKa MMEIOT 3Hauu-

TeJIbHbIE 00JIACTU, JISI KOTOPBIX XONO-
BbIE TIO3ULIMY KOHTPOJIIEPA OTCYTCTBYIOT.
[ToaTOMY HEOOXOAUM PEryJIATOP BpEMEHU
XOIla U CKOPOCTH, MO3BOJISIIOUINI peantn-
30BBIBaTh 9HEPTOONTUMAIBHYIO TPAEKTO-
pu1o, coOI101asi TOYKU CMEHbI PEXUMOB,
o0ecrneyrBaloLIUil B TO e BpeMsi MUHU-
MU3aLMI0 Yuciia TEePeKIIOYeHU KOH-
TpoJUIEpa M COXPAaHEHME 3aJaHHOTO OT-
KJIOHEHUSI OT CKOPOCTH CTaOWJIM3ALIUU.
BenuunHa 3TOro OTKJIOHEHUS 3aBUCUT OT
TOTO, KaKue MOTEepU IHEPIUU Ha y4acTKe
CTa0WIM3ALMU CKOPOCTU CUUTAIOTCS J0-
nyctuMbiMU. [Ipu pacyeTHBIX OLIEHKaX
JIOTIOJTHUTEJIbHBIA pacXof HEPruu Mpu-
HUMAETCd MPSIMO MPONOPLUUOHAIbHBIM
KBaJpaTy OTHOLUEHUSI BEJIUYMHBI OTKJIO-
HEHUS CKOPOCTU K CKOPOCTU CTaOWJIM-
3allMMd, a Ha MPaKTUKE JOMYCTUMbBIMU
CUMTAIOTCST OTKJIOHEHUs B Tipenenax 10%.

Perynsitop, oTpabaTbhiBalolIdii ydacT-
KU CTaOWJIM3aLMU CKOPOCTU, HE MOXET
ObITh TpocTo Kiaaccuueckum [IU- wim
M O-peryasgTtopoM, pearupyroudm Ha
dakTUYeCKUit BBIXOA M3 3aJaHHON
TPpyOKM MO AOMYCTUMOMY OTKJIOHEHUIO
CKOpOCTU. DTO OMpENeNeHO IBYyMsI OC-
HOBHBIMU NpUYMHAMU. Bo-repBbiX, He-
00XOOMMO BbIAEPKATb TOYKY OKOHYAHMS
pexuma cTabuwiu3aluuu 1O BCEM TPEM

BCe€ YMO BaM !

ANA ABTOMATH3ALMM

mann.com

HOBbIA PYCCKWI WEB-KATAJIOI

www.klinkmann.com
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KoopauHaTaMm (TIyTh, CKOPOCTb, BpEMsI),
TaK Kak CJIeIyIOIInii Hanbosee BepOSITHBIN
peXuM — BHIOET, a OTKJIOHEHUE B Hayaje
BBIOEra 110 CKOPOCTHM Ha BEJIWYMHY BBIILIE
JTOTTYCTUMOI MOKET TIPUBECTH K 3HAuU-
TEJIbBHOMY M3MEHEHUIO CKOPOCTH B KOHIIE
BbIOera. Bo-BTOPBIX, perysisiTop, He YIUThI-
BaloLIU TTpO(MIIb, OyIeT MePeKII0IaThCS
3HAYUTEJIBHO Yallle, YeM PETyJIsiTop, WH-
TerpajbHO YYUTHIBAIOIIMI TMpodmiIb Ha
ydyacTke crabunuzaiuu. Takum oopaszom,
CTAaHOBUTCSI OOBEKTUBHO HEOOXOAMMbBIM
UMETh PETYJISATOpP, aHATM3UPYIOIINI BECh
Y4aCTOK TOJIIEP>KaHUSI CKOPOCTH.

Cucrema aBTOBEICHHUs NOJDKHA MMETh
MEXaHM3M WHTEJJIEKTyalbHOTO HaroHa,
TO €CTh YYUTBIBATh TPEOOBAHUS MUHUMM-
3allMM JOMOJHUTEIBHOTO pacxoia dHep-
MU Ha HaroH, 4To MpeIoaracT peain-
3allI0 HaroHa He MEXIy IByMsl OJIMKaii-
IIUMU (30HHBIMUM) CTAaHLIMSIMU, a HA BCEM
MyTU CJIEAOBAHUS, €CJIU, KOHEYHO, 3TO
BO3MOXHO (KaK MpaBUJIO, 3TO 3aBUCUT OT
pasneneHus MPOTSKEHHBIX YYaCTKOB Ha
JNUCTIETYEPCKUE 30HBI OOCTYKMBAHMST).

B cucrteme aBTOBeneHMsI Taccaxup-
CKOI'0 3JIEKTPOBO3a peuyeBoil MH(popMa-
TOP BBIMOJIHAECT (DYHKIIMM, aHAJTOTHY-
Hble (QYHKLUSAM MH(OpMaTOpa BJIEKT-
poroesfa.

KabuHa s3nekTpoB63a 4YC7 v npumepb! CO0OLIEHUI CUCTEMBI aBTOBEieHUA

ANA MALUWHNC

OrPaHMYEHMSA :
B 22.2-22.3:80
B 23.4-24 9:48
» @ 36.3-37.5:48

I'py30Boii 3J1eKTPOBO3, B OTIMYKE OT yKe
YIOMSIHYTBIX KJIaCCOB TSITOBOTO OB~
HOI'O COCTaBa, UMEET Psii OCOOEHHOCTENA.
DTOT TUM JTOKOMOTUBOB MOXET HCIIOJb-
30BaThCs HA MTPEIeIbHOM MOIITHOCTH, TIPU
5TOM Ha HEKOTOPBIX ydacTKax MaplipyTa
BO3MOXHO CHIKEHUE CKOPOCTH COCTaBa
Jaxe MpY MaKCHMMaJbHOM TSITOBOM YCH-

OEREETH . | B
toMEE: 32 . 8 kM B
CTaduks: 4 B v B
BCTABKS: ——- #

Jn. YuCiIo XOMOBBIX MTO3UIIMI KOHTPOJI-

Jiepa HEBEJIMKO: OT 15 Ha 3JIeKTpOoBO3ax

IOCTOSTHHOTO TOKa 70 36 Ha 3JIEKTPOBO-

3ax ImepeMeHHoro Toka. Kak u Ha macca-

JKMPCKMX JIOKOMOTHBAX, Ha 3JICKTPOBO3aX

IOCTOSIHHOTO TOKAa €CTh 3HAYWTeJIbHbIE

00JIacTM Ha TATOBOM XapaKTepUCTHKE,

JUTSI KOTOPBIX HET COOTBETCTBYIOIIMX XO-

JIOBBIX MO3ULIMI KOHTpoJsuiepa. [leperoH-

HOE BpeMsI X0Jla 3aBHCUT OT Beca COCTaBa.

INSTRUMENTS

y NATIONAL

CuctemHble UHTEerpartopbli:

LIATH (095) 362-7674
C.-Metep6ypr: BUTIK (812) 259-9591

Aunctpubbiotep: Mockea: UHCuc (095) 921-0902

Mocksa: ACK (095) 973-0935, NBIMA (095) 166-6991,

PXI u KomnbloTepHble
U3MepUTeNbHbIE TEXHONOT UK
nomoryTt Bam paHbluie gpyrux c
YBEPEHHOCTbIO CKa3aThb:
«[leno cpenaHo»

© Copyright 2000 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies.

: Moctpoiite Bawy cuctemy TecTMpoBaHus GbICTPO
MogpynbHasa nameputenoHas nnatdopma PXI/CompactPCl 6narogaps BCTPOEHHbIM MeXaHU3MaMm
CUHXPOHU3aLLMK, TPUITEPHHIA U MPEBOCXOAHOM NPOrPaMMHONM NOAAEPIKKE YNPOLLAET U YCKOpsieT
pa3paboTKy cUCTEMbI TECTMPOBaHKS. B Balem pacnopsieHuu Wwupovaniumin BbI6op Moaynen
BBOAA/BbIBOAA ANS MOCTPOEHUS CUCTEM TECTUPOBAHWS CaMOro pa3HoOro Ha3HavyeHus.
Tectupyite Bawy npoaykuuio ewe GbicTpee
KomnbloTepHble CUCTEMbI UBMEPEHUI UCMONb3YIOT BbICOKOCKOPOCTHYIO

wuHy PXl/CompactPCl ans yBennyeHus ckopoctn obmeHa faHHbIMK 6onee 4yeMm B 10 pas. Moatomy
TeCTMpOBaHUWe 3aMeT ropasfio MeHbLLE BPEMEHMU.

www.cta.ru
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Yacto mpuMeHsIeTCSI peXXUM IBUKEHUS,
TPeOYIOIINI amamnTalui CKOPOCTU NIBU-
keHusa K curHajgam AJICH (e3ma B moto-
ke). CyIecTByIOT Cepbe3Hble OrpaHude-
HUST Ha BBIOOp peXuMa ympaBIeHUs JI0-
KOMOTHBOM, CBSI3aHHBIE C TIPEESIbHO 10-
MyCTUMBIMY YCUITUsIMU B cocTaBe. [1oaTo-
My YCKOpEeHUe Toe31a, KaK MpaBuio, Ma-
J10 1 He TipeBbimaet 0,1 m/c2.

CucreMa aBTOBEIEHUS TPY30BOTO dJIeK-
TPOBO3a MTOJTHOCTHIO BKIIIOYAET B Ce0sT CH-
CTeMy aBTOBEIECHUS TTACCaKUPCKOTO dJIe-
KTPOBO3a, TaK KaK BCE 3aIaydl BeJCHUS
MaccaxkupcKoro Mmoesaa HeoOXOAMMO pe-
aTh U TIPU YMIPABIEHUU TPY30BBIM CO-
craBoM. Kpome TOro, MOXHO BBHIIEIUTH
3amaun, crienuduueckue Aas TPy30BOTO
ABTOBEJCHUSI, 2 UMEHHO:

@ OrpaHUYeHMe CWJI B COCTaBe Ha JIOIyC-
TUMOM YPOBHE B COOTBETCTBUM C TLIa-
HOM ¥ TIpOo(pWiIeM TyTH, a TakKe CXe-
Mot (hOpMUPOBAHUSI COCTABA;

@ opMUpOBaHUE YIIPABISIONINX CUTHA-
JIOB, 00ECIeYMBAIOIINX OMTyCTUMBIE
MPOIOJBLHO- IMHAMUYECKUE CUIIBI B CO-
CTaBe;

@ ympaBJieHue JOKOMOTUBOM C MaKCH-
MaJTbHBIM WCIIOJb30BAaHUEM €TO TSTO-
BBIX BO3MOXKHOCTEH.

[IpumeHneHne MUKPOIIPOIIECCOPHOI
CHUCTEMBbI aBTOBEICHUS ISl YIIPABICHUS
rmojavyeil mecka B 3aBUCUMOCTH OT TIPO-
¢una v muaHa myTd, ToKasaTeseil mpo-
CKaJIb3bIBAHUSI KOJIECHBIX Tap U
TIOTONHBIX YCJIOBUU TTO3BOJIUT
obecrneunTh HauboJiee MOJHOE UC-
TOJTH30BAHUE MOIIHOCTU JIOKOMO-
THBA MPU 3aAaHHOM YPOBHE Ha/IEXHOC-
T TSITOBOTO OOOPYIOBaHUSI, PE3KO CO-
KpaTUTh PAcXOl TEeCKa W 3aCOpeHue UM
0as1aCTHOM MPU3MBI.

B nactostiiee Bpemss Bo BHUMXKT
CO3[1aI0TCSI AITOPUTMBI PAOOTHI CUCTEMBI
aBTOBEJEHUsI, TO3BOJSIONIME OTPaHU-
YUBaTh MPONOTbHO-IMHAMUYECKUE CU-

7

JIBl B COCTaBe Ha 0e30MMacHOM ypOBHE.
Bce aTO mO3BOJSET choenaTh BBIBOA O
BO3MOXHOCTHM CO3[aHUS MOJHOLIEHHOM
CHCTEMbl aBTOBEICHUSI TPY30BOTO 3JIeK-
TPOBO3a B cCaMOi OJMKaiileil rmepcrnek-
THUBE.

ANNAPATHOE OBECNEYMEHME
CUCTEM ABTOMATHUUECKOIO
BEAEHUSA

DKCIUTYyTallMOHHBIE TPEOOBAHUS K 3JIe-
KTPOHUKE CUCTEM aBTOBEICHMS I1OCTa-
TOYHO XecTkue. M3nenus aist mpumeHe-
HHUSI Ha MOJBUXHOM COCTaBe BXOMST B TY
K€ TPYIIY, YTO U U3/IEJIUsI ISl KocMoca U
aBMallMM, a HEKOTOpble TpeOOBaHWUS,
MpeabsIBIsieMble K KeJe3HOTOPOXHOM
amnmnapatype, 0ojiee XecTKhe, YeM aBua-
LIMOHHBIC (HAampuMmep, BUOPO- U yaapo-
MPOYHOCTD). AMapaTypa CUCTEMbI aBTO-
BEIEHUS COXpaHsieT paboTOCIOCOOHOCTh
B CJICAYIOILMX YCIOBUSIX SKCIUTyaTalluu:
@ Jrara3oH pabouynx TeMmeparyp oT —40

1o +55°C;
® [[Mafa30H TeMIIepaTyp XpPaHCHUSI OT

—55 1o +60°C;

Puc. 2. Mogynb
LLeHTPanbHOro
npoueccopa CPU686 ¢pupmbl Fastwel

©® OTHOCHUTENIbHAsT BJIAXKHOCTb BO3MyXa OO

95% mipu +25°C Ge3 KOHIeHCAlIuK BJiary;
@ BUOpaIys B AMArna3oHe 4acToT oT 1 1o

150 Iix mpu amruTyzne BUOpPOYCKOpe-

HUS 110 BEPTUKATBHOUN ¥ TOPU3OHTAIb-

HOIt ocsM 110 1g;
® CUHycouiaabHas BUOpalus B Iuara-

30He yacToT oT 5 go 7 Ii1 nmpu aMruiu-

Tyne BubOponepemelieHus: 10 5,0 MM, B

nuramnazoHe yactot ot 7 mo 10 Iix mpm

aMIUTUTYZe BUOpOIEepeMeIeHusT 10

2,5 MM ¥ B a1uara3oHe yactot ot 10 1o

150 Ii1 mpu amrIuTyae BUOpOyCcKOpe-

Hus no lg;
©® OIMHOYHBIE YAaphl C MaKCUMAaJIbHBIM

yCcKOpeHUeM 10 7,5g ¥ ITUTeTbHOCTHIO

10-60 mc;

@ IMara30H BXOMHBIX MMUTAIONIUX HATIPSI-

xeHnit 36-72 B uim 80-160 B.

Ilpu sTOoM 3amaua pacuera ONTUMANb-
HOU TpaekTopuu TpebyeT ciemyrolieit
BBIYMCIUTETHHON MOIITHOCTH:
® nipoueccop Pentium ¢ TakToBOI YyacTo-

Toit 166 Ii1 win BeIILIE;

@ omepaTMBHAs TaMsITh HE MEHbIIe
32 Moaiit;
® QydmI-guck 00beMOM  He MeHbIe
16 Moaiir.
W3 nepudepun Ha IPoO1IeCCOPHO TIIa-
Te M0JKHBI ObITh 2 COM-mopta 1 1 EPP
COBMECTUMBI TTApaJUIETbHBIN MTOPT, TTOPT
nnst PS/2 xknaBumatypel. 2ZKenateabHO
uMeTh Ha tuiate SVGA-amanTep, BXOI
Mot 1 IDE- m FDD-uHTepdeiichl.
Jnst pacumpeHust TpoLiecCopHas TiaTa
OJKHA UMETh OUH U3 Pa3beMOB THUIIA
PC/104 nu6o ISA-8.
Buavane 3a ocHOBY ObLTa B3fTa IMPO-
1eccopHas 1iata B ¢popmare PC/104 Ha
6aze mukpormnpoueccopa GX KoMIaHUU
National Semiconductor. OHa cooTBeTCT-
BOBajia TPEIbsIBICHHBIM TPeOOBaHUSIM,
HO MMeJia IBa HelOCTaTKa — J0CTaTOYHO
BBICOKOE TTOTpebieHue (mo 25 BT) u, kak
CJIeNCTBUE, MPUHYIUTEIbHYIO BEHTUJISI-
uuio mpoieccopa. [lostomy 3Ta miarta
OblJTa MCIOJIb30BaHA JIUIIb JJIsI CO3NAHUS
OINBITHOW CHUCTEMbl aBTOBEAEHUS 3JIEKT-
poBo3a.
B xoHeuHOM uTOre MBI OCTAHO-
5 BuCh Ha MpPOILIECCOPHON maTe
7 CPU686 dupmbl Fastwel, BBIIOTHEH-
Hoit B ¢opmate MicroPC (Octagon
Systems). ITnatra CPU686 BbinoiHeHa Ha
b6aze coBpemeHHoOro mpoueccopa GXLV
(puc. 2), Mpu 3TOM €€ IHEProroTpeodie-
Hue cHxeHo Ha 30%, B CBS3M C YeM He
TpebyeTcsi cucTeMa MPUHYAUTEIbHOTO
OXJIaXEHUsI KOMITOHEHTOB. YKPYITHEHHO
CTPYKTYpa CHUCTEMbl aBTOBEIEHUs U ee
CBSI3U C LIETISIMU YNPABJIEHUS IOKOMOTH-
BOM ITOKa3aHbl Ha puc. 3.
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nMCerTHbIe CUTHanbl

Aucnneit (cocTosHMe KOHTpOSNIEPa, »| Ynpaeneue TAron
Hanu4me 6YKCOBaHUA U T.A.) noesaa
MpoueccopHbin Bnok KoMMyHuKaumm [—— Ynpaenexue
CUCTEMHbIil MOAYNb 1 conpsxeHus L TOpMO3aMun

T A 4

KnaBuarypa

[laT4nKmn nytu

[

A

4 A

A 4

PeueBoit nucopmatop

YnpaBneHue Taroi

M CKOpOCTU noesaa
CurHanb!
aBTOMAaTUYECKOH Jarumkm Toka [laTunKu HansKeHUa
JIDKOMDIMBHOM KOHTaKTHOI ceTyn
CUrHanusayuu

Puc. 3. bnok-cxema cucteMbl aBTOBeA€HUA IOKOMOTUBA

MPOrPAMMHOE OBECNEYEHME
CUCTEMbLI ABTOBEAEHMUSA
[IporpaMmbl cucTeM aBTOBEIECHUS TIPE-
CTaBJISIIOT COOOI TPOTPaMMBbI PeaTbHOTO
BpPEMEHM, IMEIOIINE TUKITMIeCKUI UITH CO-
OBITUITHO-TIMKJIMIECKUI XapakTep. DTO 03-
HAyaeT, 4TO BO BCEX MPOTrpaMMax NUMeeTcs,
KaK MUHUMYM, OIH IIMKJI U3MEPEeHUSI-YTI-
paBJIeHUS: OMpPOC NAaTYNKOB — 0OpaboTKa
nHopMau — e€ aHaniu3 — TPUHSITHE
YIPABJISIIONIETO DPEIlIeHUsT —BblAaya KO-
MaHbl Ha MCTIOTHUTETbHBIE DJIEMEHTHI.
DTOT LUK MOXET ObITh XECTKO Pa30UT Ha
0onee MesnKkue BpPEMEHHbIE WHTEPBAIbI
(TaKThl) U CO3MAHUSI BPEMEHHOW CETKM.
Taxke Bce MporpaMMHBIE MOIYJIU MOTYT
OBITh TIPUBSI3aHBI TOJBKO K OCHOBHOMY
ukity. O6paboTKa BHEITHUX COOBITUIA TH-
na usmeHeHus curiaia AJICH moxet mpo-
HCXOIUTh MO0 B 3aJaHHOM MecTe LIMKJIa
M3MEpPEHUSI-YIIPaBIeHUs, MO0 aCUHXPOH-
HO, Cpa3y B MOMEHT BOZHUKHOBEHMSI COObI-
Tusi. B mepBom ciydae ympasisitoas mpo-
rpaMMa MMeeT LIMKJIMYECKOEe MOCTPOEHUE,
BO BTOPOM — COOBITUITHO-IUKITMYECKOE.
Luxmmyeckue CUCTEMBI TIPOIIE B MPO-
eKTUPOBAaHWU U OTIaiKe, OJHAKO, €CITN
TpeOyeTcst MTHOBEHHAs peakiivst Ha COObI-
THE, TO CIeQyeT OTAAaBaTh MPENIOYTeHUE
COOBITUHO-TUKITNIECKUM
st 2MeKTpONOABMKHOTO COCTaBa, Kak
TPaBWJIO, BPEMSI peakiuu 10 | CeKyH/IbI Ha
J11000€ BO3HMKAIOIIIEEe COOBITHE HE SIBIISIET-
Cs KPUTUYECKUM, TO3TOMY JOIMYyCTUMO

CHUCTEMAaM.

CTPOUTH YUCTO LIUKINIECKUE TPOTPAMMBI.

[MporpammHoe obecrieueHre CUCTEMBbI
aBToBeneHMs1 ayektponoesna (CABIID)
0a3upyeTcsi Ha TOM, YTO BCE COOBITUSI B
CHCTEME MOTYT OBITh 00pabOTaHbI 33 OMH
LIMKJT UI3BMEPEHUSI-YITpaBIeHUsI. DTO 00yc-
JIOBJIEHO MaJibiM OOBEMOM BBIUMCICHUN
HemocpeacTBeHHO Ha O6oprty. [losTomy
ooprosas nporpaMmma CABIID 6bia Ha-

nmucaHa 0e3 MPUMEHEHUs CIelUaTbHBIX
MPOrpaMMHBIX CPEICTB PeallbHOTO Bpe-
MmeHu. OHa TpeicTaBiseT coboil mpo-
rpammy mog MS-DOS, nepeHeceHHYI0 Ha
OOPTOBOI BHIYUCIIUTEID.

B TO Xe Bpems mporpamMmma aBTOBeIe-
HUS s OoJsiee TO3IHUX MoaudUKaLUii
CHCTEM aBTOBENEHUSI TPUTOPOIHBIX MMOE3-
noB (YCABIT u YCABII-JI), a Takxe cuc-
TeM  aBTOBEACHMSI  IMACCAXKUPCKOTO
(YCABIIIT) u rpy3zoBoro (YCABIIT) ane-
KTPOBO30B MMeEET PsiI MOMyJeil, Bpems
PpaboThl KOTOPBIX 3HAUUTEIBHO MPEBbIIIA-
€T OJIMH LIMKJ U3MEPEHUSI-YIIPaBICHUS U,
0ojiee TOro, 3apaHee HE OIpPEAcICHO
(puc. 4). K takum 3amayaM OTHOCSITCS
pacyeT ONTUMAaJbHOW TPAEeKTOPUU U
npeaBapUTEbHbIN pacyeT MO3ULIMI KOH-
TpoJuiepa Ha ydyacTKax CTaOuiu3aluu
ckopocTu. OpraHuzauusi pabOThI MpPoO-
rpaMMBbI TIPY HAJTMYMK psiia 3a1a4d ¢ pas-
JIMYHBIM BPEMEHEM BBIYMCIIEHUI U pa3-
JIMYHBIMU MPUOPUTETAMU TPEOYET Crielr-
aJIbHBIX ITPOTPAMMHBIX CPENICTB.

Takue cpencrBa MpeaoCTaBISIIOTCS
OIepalMOHHbIMU CUCTEMaMU PEaIbHOTO
BPEMEHU, KOTOpbIE AAIOT BO3MOXHOCTb
OpraHM30BaTh MHOT03aJauyHylo Cpeay Ha
CHCTEMHOM YpPOBHE, TOCTPOUTH MeXa-
HU3M ONpeAeeHUST U CMEHbI TIPUOPUTe-
TOB, paboTaTh B KECTKOM BpPEMEHHOM
0OMEHMBAThCSI COOOIIEHUSIMU
MEXIY pasIUYHBIMK 3amadyaMu, UMETh
MEXaHU3MBI 3aIUTHI CUCTEMBI OT COOEB.

WM3BectHo, uto HM MS-DOS, Hu
‘Windows J1loObIX Bepcuii cucteMaMu pe-
aJTBbHOTO BpeMeHHU He SIBIsTIoTCsT. [ToaToMy
MPU CO3MaHUM CHUCTEMBI aBTOBEICHUS
asiekTpoBo3a YC7 BcTas Bompoc o 1moado-
pe OTNepallMOHHOW CHCTEMbI pPeabHOTO
Bpemenu (OC PB).

OC PB nomxHa Obl1a yaOBJIETBOPSThH
CIIEIYIOIIINM KPUTEPUSIM:

LIUKJIE,

® Masioe BpeMsl Ha TepeHOC MPOrpaMMBbl
pacdyeTa ONTUMAJIbHON TpaeKTOPUU

IBWDKEHUSI, KOTOpasl MMeeTcs B Bapu-

anTe ouosmoreku DLL moxg Win32;
® HeOOIbIIOe BpeMsl Ha OCBOECHHE COOCT-

BEHHO OTICPAIIMOHHOM CUCTEMBI,
® MUHUMaJIbHBIC 3aTpaThl Ha IOKYIKY

OIepallMOHHOI CUCTEMBI;
® MUHMMaJIbHBIC 3aTpaThl HA JIULIEH3UPO-

BaHUE KaXIOW KOIMWU OIEePallMOHHON

CHCTEMBI Ha OOpTY.

W3 mpuMeHsieMbIX OITepallMOHHBIX CHUC-
TEeM peajlbHOTO BPEMEHU CEeroaHsl Hanbo-
nee monysipHbl QNX, VxWorks/Tornado,
0S-9, Windows CE. QNX sBnsieTcst on-
HOI M3 caMbIX paclpOCTpaHEHHBIX OTIe-
PALIMOHHBIX CUCTEM pPEabHOIO BPEMEHU
W TIO3BOJISIET CTPOUTH MOIIHBIE CETEBBIC
CHCTeMBbI yIipaBiieHMs. B To Xe Bpems ata
OC umeer UNIX nomo6HBII nHTEpdEiic
MPUKJIATHOTO IPOTPAMMUPOBAHMS, 4TO
BBI3BIBACT OIpElIeJeHHbIE MPOOIEMBI C
MEPEHOCOM MMEIOIIEHCS TPOrpaMMBbl
ONTUMAJIBHOTO pacueTa M €€ TeCTUPOBa-
HueMm. Kpome Toro, TpebOyercss 3Hauu-
TeJbHOE BpeMsI JUISl U3YUYEHUST COOCTBEH-
HO onepalMoHHO# cuctemMbl. CTOMMOCTD
6azoBoro nakera QNX cocraisieT 0osee
JECATH THICAY AOJUIApOB, MPU 3TOM He-
00XOIMMO TIIATUTh 3a KaXIylo KOIHUIO
OIepallMOHHON CHCTeMbl Ha OOpPTY Kax-
JIOTO JIOKOMOTHBA.

Takwue ke mpoGIeMbl BO3HUKAIOT U C UC-
nosab3oBaHueM Tornado u OS-9. OHu Tpe-
OYIOT TepeHoca MporpaMMbl ONTUMU3A-
LIMU TPAEKTOPUU TTOJT HOBBII KOMITUJISITOP,
3HAYUTEIbHBIX CPEACTB Ha 0a30BbIi HAOOP
OIEPAIIMOHHON CUCTEMbI M TJIATHOTO JIU-
LIEH3UPOBaHUs Kaxnoil Kornuu. Yo kaca-
ercsg Windows CE, To akcnepThl He peKo-
MEHIYIOT MCIOJb30BaTh €€ CerofHs B Ka-
YyecTBe OMepalMOHHON CUCTEMbl peaTbHO-
IO BpEMEHU B OTBETCTBEHHBIX MPUMEHE-
HUSIX BBUY HEIOCTaTOYHOM HaIEXHOCTH

bnok kommyTaliuu
cUcTeMbl aBTOBEACHYH &
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BHelwHue paHHbIE AHanusa‘rop cuTyauun MoaroToBKa aaHHbIX ANA
— - n ONTUMU3AL UK U pacyeTa
lHanpﬂ»(eHue KOHTaKTHOIA ceml Dpaiisepsl € B%I'IHMI
= BBOAA-BbIBOAA > CELIDE] W3meHeHune curnana BeiCTpbIii pacyeT Kpusoi
l JIck peTHElcH N ITICH I uHpopmauuu JIOKOMOTUBHOTO cBETO(hopa NBWXEHUA
A A
l Teyan Koopanmara I HoBble orpaHuyeHus ckopoctu e LT
l Tekyuwee Bpems I TpaexTopu
l BpemeHHble orpaHnyeHus I KoppeKuus KoopamHaTs! "pomoanp:;::;; TATOBbIX
[asneHue B uenax Bbipaua ynpaensouwmx
NHEeBMaTUYeCKUX KOMaHa
TOpMO30B i ¢
[laBneHue B uensax 3agatymka Mo3uums KoHTponnepa L, Perymnop L, OnTUManbHas
3/1eKTPOANHAMUYECKOTO « BpeMeHu xoga | KpuBas
patuuka P A ABVKEHUA
CocTostHMe KOHTpONEpa Pa3p:ﬂ;$;r01)a:4133ﬂou
1 CUTHaNbHBIX pene E BaHK paHHbIX
I Tok AKops l N Mpoduns Pacnonoxenue Pacnonoxetue
TATOBOIO ABUraTens ] M NNaH nyt1 CTaHumi cseTohopos
l Tok BO36yXAeH!sA l Bbiaaua peyesoii [*
TATOBOTO ABMraTeNs nHpopmayum MyTesas nepucdepus («HMTP::;":?;:;#::”;i_’:::oam
MOHAB, OUCK, nepee3abi ‘ 4
HanpssxeHue Ha TATOBOM ( A pee3a) NeperoHHoe Bpems xoaa)
ABuratene

YcTaHOBNEHHbIE CKOPOCTY BUXEHUS, NOCTOAHHbIE OrpaHUYeHUs

Puc. 4. CTpYKTYpa ynpaBnaioLeil NporpamMmbl NaccaskMpCKOro 3N1eKTPoBo3a

ee pabotel. Kpome Toro, Bce ykaszaHHBIE
Mpo0JIeMBbI, KpOME TIepeHOca IMPOTrpaMMbI
ONTUMU3ALNU, TIPUCYIIH U SHA.

B pesynbrate mzydyeHus pelHKa oriepa-
IIMOHHBIX CUCTEM peaJbHOTO BpPEMEHU
OBLJIO TIPUHSITO pelleHHe WCITOIb30BaTh
RTOS-32 ¢pupmbr OnTime Informatik
GmbH. Bra onepalnmoHHass cucrema
noaaepxxuBaeT OazoBbic (GyHKIUM API
Win-32, daitnoseie cucrembor FAT-16,
FAT-32, Bkurouass mommepkky (iasi-
IHMCKOB, a TJaBHOEe — oOecIeuynBacT
KoppekTHoe BbinosHeHue EXE- u
DLL-Moayneit, TMOCTPOEHHBIX  MOA
Win32, 6e3 mameHeHuii. Kpome ToTO,
RTOS-32 o6namaeT pa3nuyHBIMU BO3-
MOXKHOCTSIMU OpraHU3aIuy MIPUOPUTETOB
3a/1a4, oOMeHa COOOIIECHUSIMU MEXIY 3a-
Jayamu, oOMeHa yepe3 MOYTOBBIN SIINK,
JKECTKOTO TAaKTMPOBaHUsI, paOOTHI C arra-
PaTHBIMM TIPEepbIBAHUSIMM U TTOPTaMU.
ITpu HEOOXOAMMOCTH MOXKHO TOIMOJTHUTD
nakeT rpauyeckoii OMOJIMOTEKOM, Mo~
JepxKuBalolleil nHTepdeiic, moxoxuii Ha
npuHATHIA B Win32. HemanoBaxHo U TO,
YTO CTOMMOCTb 3TOI OMepallMOHHON CHUC-
TeMbl OTHOCUTEJbHO HM3Ka, a JaJibHei-
1iee JIMUEH3UPOBAHUE TPU TUPAXKUPO-
BaHUM TOTOBOW CHUCTEMbI Ha KaXIbli
JIOKOMOTUB He TpeOyercsa. HagexxHocTb
RTOS-32 pokazaHa e€ mpuMeHEHUEM B
cHUCTeMax yIpaBjeHusl JIeTaTeJIbHbIMU arl-
naparaMM, B YaCTHOCTH, anmnapara Ratan.

HcnonbzoBanue RTOS-32 no3sonuio B
KOPOTKUI CPOK pa3paboTaTh TaK Ha3bIBae-
MbIii TIpOrpaMMHBII KapKac, TO €CTb OMu-
caThb pa3IMYHbIe 3aaHUsl C UX MIPUOPUTE-
TaMU 1 MEXaHWU3M B3aUMOJEHCTBUS 3a1ay,

KOTOPBII SIBJSIETCSI YHUBEPCAIBHBIM IS
MacCaXUPCKOTo U TPy30BOIO aBTOBEIACHUSI.

SAKAIOUYEHME

CeroniHst B CTaiMK OMBITHOW 3KCILTya-
TallMy HaxXOJUTCS CUCTEMa aBTOBEICHUS
snekTpoBo3a YC7, mocTpoeHHast Ha Oase
rporeccopHoro momyJst Fastwel CPU686.
B kauecTBe omnepalMOHHONW CUCTEMbI
npumeHeHa RTOS-32. Ilporpamma aB-
TOBE/ICHUsI Ha OOPTY MPOU3BOIUT pacyeT
TPaeKTOPUM JBVXEHHUsI, 0obecrieunBaro-
et MUHUMU3ALMIO 3aTpaT HEPTUu Ha
Tsary. Kpome Toro, cucreMoii peraercs
3ajaya moabopa MO3ULMI KOHTpOJIepa
MallIMHKUCTA, 00ECTIeUNBAIOIINX CYILECT-
BEHHOE MPUOIMXKEHUE K ONTUMAIbHOI
TPaeKTOPUM TPU MUHUMHU3ALUUA YHUCIa
TMEPEKITIOYEHUA.

B Hacrosiiee BpeMsi TaKMMU CUCTEMa-
MM 000pynoBaHO 6osiee 20 JTOKOMOTUBOB
cepuu YC7, KypcupyroIIuX ¢ OIHOM-IBY-
MsI OCTAaHOBKaMU WU B G€30CTAaHOBOY-
HOM TrpaduKe ¢ MaccaXkupCKUMU TMOe3-
IamMyd 1o yyactkaM MockBa-Bssbma
(6enopycckoe HampabieHue, 243 KM),
MockBa-CyxruHu4YM (KHEBCKOE HaIlpaB-
neHue, 261 km).

BHenpeHue cuctem aBTOBEIEHUST AJIEK-
Tporoe3na M3HA4YalbHO MpPearoaraio
CHUXXEHHUE Pacxojia 3JIeKTPOIHEPTUU 000-
DPYIOBaHHBIMU COCTaBaMU B CpPETHEM Ha
5%. PealbHO 5KOHOMUSI 3JICKTPOIHEPIUU
B pa3HBbIX Jero coctaBuaa ot 3 10 18% or
CYIIECTBYIOLIMX HOPM PacXoja, YTo Moji-
TBEPAMUJIOCH CIEUATBHO TPOBEACHHBIMU
3aMepaMi B KOHTPOJbHBIX [MOE3IKAaX.
Cerogns cBbiiie 1200 pUropoaHbIX co-

CTaBOB 00OpYAOBaHbl Pa3IMYHBIMU MO-
IUUKAIMUSIMUA  CUCTEM aBTOBEACHMUS.
ITo npenBapuTeabHBIM OLIEHKAM, 9KCILTY-
aTalusl 3JeKTPONoe3/10B ¢ TAKUMU CUCTE-
MaMM Ha 60pTy ToJibKO 3a 2000 rofg cako-
HOMMT B3JICKTPOIHEpruu Ha 237 MIJIH. pyo
MpU AeHCTBYIOIIMX Taprdax.

Bmecte ¢ TeM, MOMUMO 3KOHOMUM
9JIEKTPOOHEPrUU, €CTh LBl psil Koc-
BEHHbIX MPEUMYIIECTB MPUMEHEHUs Ta-
Kkux cucrteM. Hampumep, Gosiee TouHOe
BBIMOJIHEHWE Tpaduka IBMXKEHUs IO
CPaBHEHUIO C PyYHBIM yIIpaBICHUEM yBe-
JIMYMBAET ITIPOIYCKHYIO CIIOCOOGHOCTD
yuactka Ha 10-12%, a 4uciio BHEIJIaHO-
BBIX TOPMOXeHUI cHIKaeTcs Ha 10-15%.

Hapsiny ¢ sTUM mMeroTcss KOCBEHHBIE
MPEUMYIIeCTBA, KOTOPbIe HEBO3MOXKHO
OLICHUTH PyOJIEBBIM SKBUBaJIeHTOM. CHc-
TeMa I03BOJISIET OBICTPO MPUOIU3UTH
YPOBEHb YMIpPaBICHUS IOE3I0M Majo-
ONBITHOTO MAIlTMHUCTA K YPOBHIO KBAJIM-
buUIIMPOBaHHOTO CITELIUATUCTA U OOYYUTH
€ro MpaBUJILHOMY BBIOOPY PEKUMOB Be-
neHus noesna. Takum obpasom, cuctema
BBITIOJIHSIET (DYHKIIMU TpeHaxepa Ist
JIOKOMOTMBHOI OpUTambl, CHIKAsT 3aTpa-
THl Ha oOydeHme. HakoHel, riaBHOe —
crucTeMa TI03BOJISIET TTOBBICUTH Oe3orac-
HOCTb IBUKEHUS 32 CYET OCBOOOXKIECHMS
MAaIllMHKCTA OT Psia PYTUHHBIX OTleparuit
1o BeAeHUIo noesna. ®

ABTOpbI — COTPYAHUKMU OTPACIEBOro
LleHTpa BHegpeHus
«XKenpopKOHCANTUHI

u BHUM xenesHopopoxxHoro
TpaHcnopTa

Tenedonsi: (095) 216-6577,
287-9429.
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PASPABOTKH

MupomeTpuueckun

KOHTPONbHO-H3MEPHTENDHBIE CHETEMBI

M3MepUTesibHbIM KOMIJIEKC
ANA CTOLUOHAPHOrO KOHTPONS
NbiNIeyrosibHOM TONKM

Anapeit boposckuii, Jleonun lfepacumos, Ceprest Lpyxunmn, Imutouin Msaasenew, Anex-
canap Cupopenkos, Butanuit @unmnnos

MNpepcraeneH aBTOMATM3UPOBAHHBIM MHOFOKAHAJbHbIMA MUPOMETPUYECKMIA KOMIIIEKC,
skcnnyatupyemsii Ha Hoso-UpkyTckon TOL,. Komnnekc npegHasHayeH ans crauyoHapHoro
KOHTPONS NMMPOMETPUUYECKOM TEMMEPATYPbI, ONpeAesieHMsi IPOCTPAHCTBEHHOIO MOJIOXEHMS
ropsyen 06nacTM M nepekoca TEMNepaTypHOro Mo B TOMKE MNblI€yronbHOro KOTENbHOro
arperara, a TaKXe AIMTENbHOro XpaHeHus U obpaboTku cTaTMCTUYecKon MHGOPMALMK.
OnucaHbl cocTas KOMNNEKca, 0COBEHHOCTU TEXHMYECKUX PELUEHUM, pe3ynbTaThl paboTbl

HO KOTESNbHbIX arperarax.

BBEAEHUE
CucreMbl KOHTDPOJS U YIIPaBICHUS

(CKY) MOIIHBIX IBIICYTOJBHBIX KOTEIb-

Hbix arperaTtoB (KA), skcrutyatupyembie B

HacTosIIee BpeMsi, Kak MpaBuiIo, He CO-

nepKaT TeXHUIECKUX CPEICTB ISl OTIpe-

NIEJIEHUSI TIOJIS TeMIIepaTyp BHYTPU 00be-

Ma paGotatomieit Torku. LltaTHbIE (PO-

TORJIEKTPUUYECKUE NaTYNKKU aBapUitHON

3aIUTHI KOTJIA MO ToracaHuio dakena [1]

JAHHOU TTPOOJIEMBI HE PELIAOT.
HUndopmanust o pacrpeneneHnn TeM-

repatryp BHYTPU TOTKM TO3BOJISIET Tiep-

COHAaJly KOTEJIbHOTO I1IeXa PEeLIUTb Psif

TEXHOJIOTMYECKMNX 3a1ay, XapaKTepHBIX

TUTST KOTEJTbHBIX arperaToB.

@ OmpeneneHre abCOMIOTHBIX THPOMET-
pudeckux Temreparyp daxena (Ton
TEPMUHOM «(akes» 31ech U najnee mof-
pa3zyMeBaeTCsl TopsIIasi yrojbHast MbUTb
B obbeMe Tomku). [lpu Kputudeckmx
OTKJIOHEHUSIX TEMITEPaTyphl OT OTpe/e-
JIEHHBIX YCTaBOK BO3MOXHO pa3BUTHE
aBapUITHBIX TOIMOYHBIX PEXMMOB, Ha-
MpUMep, LUIAKOBaHUE CTEHOK TOIKU
unu noracaHue dakena. OnepatuBHast
nupoMeTpudeckass uHbopMalus Mo-
KeT OBbITh KCIONb30BaHA B CUCTEMax
aBTOMATUYECKON 3alIUTHI KOTJIA.

@ OmpeneneHre TMEPEKOCOB TTOIOXKEHUS
daxena B TONKe B pealbHOM BpeMEeHU
U B PETPOCIIEKTUBE.

® PamxupoBaHue SKpaHHBIX TTOBEPXHOC-
Tell TOMKMU TO KOJUYECTBY IOTydeH-

HOTO TeTula JJIsl OTIpeAesIeHUsT TepBO-
0YEePEeNTHOCTH PETIAMEHTHBIX M pe-
MOHTHBIX paboOT.

o OrmpeneneHne KOTUYECTBA MaJIOLIMK-
JIOBBIX W MHOTOITMKJIOBBIX TETUIOBBIX
HATPY>KEHWI DSJeMEHTOB TOIKU. DTU
JMAHHBIE MOXHO WCIIONb30BaTh B pac-
YeTax OCTaTOYHOTO pecypca MeTajia
rmaporeperpeBareieil 1 9KpaHHBIX TO-
BEPXHOCTEl KOTJIA.

@ YcTpaHeHNe HEOOXOAMMOCTH OITACHOTO
BU3YQJIbHOTO KOHTPOJISI TOTMOYHBIX
TPOIIECCOB PAOOTHUKAMU KOTEIHHOTO
mexa.

® Vnentudukanms m peanusamus TO-
TIOYHBIX PEXUMOB C TOHUXEHHBIM
BeixogoM NO,, 4YTO ITOJOXHUTENBHO
CKa3bIBaeTCs Ha OKPYXAIoIIeil 2KO0JI0-
TUYECKOI 00CTaHOBKE.

® BrimonHeHMe mycKOHAIaq0uYHbIX paboT
Ha KOTEJbHBIX arperatax, COCTaBJIeHUe
PEXUMHBIX KapT, HACTPOHKa TIOJIOXKe-
HUSI U TeMIiepaTypsl ¢dakena B oObeMe
TOTIKHU.

Yem xe 0ObSICHUTH OTCYTCTBUE THUPO-
METPUYECKUX TEMITEpaTyp B CIIUCKe KOH-
TPOJMPYEMBIX TTAPAMETPOB KOTJIa, HECMO-
TpST HAa 3HAUYUTENbHYIO BaXXHOCTb ITHUX
usmepennii? [IpuamHbBI 3aKTiOvaloTcsl B
OTCYTCTBUU HEIOPOTHX U HANEXHBIX CTa-
LIMOHAPHBIX MUPOMETPUYECKUX NaTUU-
KOB, CITOCOOHBIX paboTaTh 03 00CITyXu-
BaHUS [UIUTEIbHOE BPEeMs, U B OTCYTCT-
BUM Ha GospinHCTBe TALl KommbloTEp-

HBIX TH(GOPMAILIMOHHBIX CUCTEM peabHO-
To BPEMEHH, CIIOCOOHBIX 00pabaThiBaTh 1
apXMBUPOBATh IMOKA3AHUSI JaTYMKOB.
Hcrnonb3oBaHKe OMKUCAHHOTO B JTaHHOM
CcTaThe aBTOMATU3MPOBAHHOIO THPOTEX-
HUYECKOrO U3MEPUTEIIBHOTO KOMILIEKCa,
pa3paboTaHHOTo LIeHTpOM ONBITHO-KOH-
CTPYKTOPCKUX pa3pabOTOK U BHEAPEHUI
cucteM KoHTpo:s u ynpasiaeHus: (LIOKP
n BCKY) OAO «MpkyTckaHepro», mos-
BOJISIET PEILNTh YKa3aHHbIE MTPOOJIEMBI.

PErMCTPALIMS TEMNEPATYPbI
NMJAAMEHMU

O6beKkT usmepeHus

Topenue yrosbHOM MTBUTH B TOTIKE KOTIIa
MPOUCXOANT B TypOYJIEHTHOM Ta30IUHA-
MHUYecKOM IoToke [2]. Ha MuxpoypoBHe,
TO €CTh Ha PACCTOSTHUSIX MEHBIIIEe CPEeIHEe-
TO pa3Mepa yroJbHOI YaCTHUIIbI, TUTaMST He
00J1aaeT ornpenesieHHON TeMIepaTypoi.
Temmnepatypa MeHsIETCSI OT TOYKH K TOUKE
U TyIbcUpyeT BO BpeMeHu. Ha makpo-
YPOBHE, TO €CTh Ha pa3Mepax, MpeBbIlIa-
IOIUX CPETHEE PACCTOSTHUE MEXKIY YTOTb-
HBIMU YaCTULIAMU, HO MEHBIIIE CPETHEr0o
pa3Mepa TUAPOAVMHAMUYECKUX TypOy-
JIEHTHBIX BUXpEH, MIaMsl Takke He MMeeT
YCTOMYMBOM TeMIEPATypbl, MOTOMY YTO
e€ 3HaueHUs MyTbCUPYIOT M3-3a TUAPO-
MMHAMUYECKON TypOyJIeHTHOCTU. Takum
obpa3om, Temrieparypa riaMeHU B TOTIKE
KOTJIa SIBJISICTCS TUNUYHOMW CIIy4YallHOW
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(GyHKIMENR ITPOCTPAHCTBEHHBIX KOOPIM-
Hat u BpeMeHn. CTporme MareMaTmdec-
KU€ MOEIN ULl OIMUCAHMS TOIOYHBIX
IIPOLIECCOB B KOTEJIbHBIX arperatax OTCyT-
cTBYIOT. M3BecTHbIE MOIEIU BCerga SiB-
JISTIOTCS  [TOJIy9MIIMPUYECKUMH, TO €CTb
comepxaT IapaMeTpbl, KOTOPBIE CJIEIyeT
YTOYHSTH OIBITHBIM ITyTEM.

Ha mpakrtuke ompemejaeHue Temiiepa-
TYPBI IUIAMEHU CBOIUTCS K YCPEIHEHUIO
MOKa3aHWi aatyvika BO BpeMeHu. Cam
JATYUK, 00JIafast KOHEUHBIMU pa3MepaMu
YYBCTBUTEJIbHOTO 3JIEMEHTA U KOHEYHOM
IOCTOSIHHOM BpPeMEHM pejlaKCalluu, pea-
JIM3yeT YCPeAHEHME I10 MMKPOIIYJIbCa-
UM TeMIepaTypbl IiaMmeHu. TypOy-
JIEHTHBIE MyJbCALUKM HYXHO YCPEIHSTD,
MHTErpupys MOKa3aHMs JaT4MKa Ha Bpe-
MEHHOM WHTepBajie, MPEBBIIIAIONIEM HX
MOCTOSIHHYIO BpeMeHHu. XapaKTepHoe
BpeMsI TypOYJI€HTHBIX ITyJIbCallUil IJIaMe-
HU B Tonke KA cocrasnser 1-3 c.

MeToabl usmepeHus

Temneparypbl NAGMeHn
[lepeyucinuM HEKOTOpbIE HU3BECTHBIC

METOAbl HAONIONEHUS IUIAMEHU U U3Me-

PEHUSI €ro TeMIEPATyphI:

©® NUpoMeTpHYeCKHe NeJIITCS Ha SPKOCT-
Hble (CpaBHEHME LIBeTa OOBEKTA C LIBE-
TOM 9TAJOHHOW HWUTU HAaKaJIWBAHUS),
LIBETOBBIE (M3MEpEeHNe OTHOILIEHUS UH-
TEHCUBHOCTE U3JIy4YEHUS B IBYX Y3KUX
MoJ0cax TMPOIMYCKAHUs), PaauallMoOH-
Hble (M3MepeHre TMOJHOTO MOTOKa M3-
JIY4CHUSI B IIUPOKOW CIIEKTPaJTbHOW
rmoJjoce);

©® TepMoONapHble HCIOJIb3YIOTCS TEPMO-
MapHbIe 30HAbI C OXJAXIECHUEM, Yep-
HOTEJIbHAsl MOJIOCTh C HE OCBELIaeMOK
MpPSIMBIM ~ U3JIyYEeHUEM TepMOIMapoi
(ucTonb3yeTcsl ISl OTIpeNieIeHUsT Tell-
JIOBOTO HArmopa Ha CTeHKM);

Hoso-Upkytckas TIL

Croiika SCHroff c MK

Back-UPC 400

WUcTouHuK nutaHmns
natumkos +15 B

WcTouHNKM nuTaHua

mopyneit YCO +24 B
1
NMpeo6pasosarens
nHTepdeica RS-485 Moayne YCO
RS-485/RS-232 ADAM-4017 (2wr.)
ADAM-4520

KabenbHas nuHNA cBA3N/NUTaHUA

rperat
-820-140)

E-820 (b

Puc. 1. Crpyktypa Komnnekca MUK-3

© perucTpanmys MyJbCcanuii TTaMeHu (cKa-

HEpBhI);
©® METOMBI C UCTOJIb30BAHNEM BHIEOKAMeE]p

NEJIITCSl Ha METOJIbI PErUCTpalivy Tia-

MEHU B JIIOYKAX U METOJbl MCIOJb30-

BaHUSI OXJAXIAeMOTo TMepuckomna ¢

BBIHOCHBIM OOBEKTHBOM MJTM BOJIOKOH-

HO-ONTUYECKUM MTPUEMHUKOM;
© METOJ JIa3epHO-MHIYIUPOBAHHO JIIOMH-

HeCHEeHINN KepaMuK;
© CHeKTpajbHbIe METOIBI;
© BOJIOKOHHO-ONTHYECKHE METONbI C HC-

nojb3oBaneM [13C-Marpuir umm Te-

JieKaMep.

IMepeuncieHHbIE METO/IBI OCBELICHBI B
crielManbHOM uteparype. He craBst 1ie-
JIU TIPEYMEHBIIUTh TOCTOMHCTBA TOTO
WM WHOTO METOMA, OTMETUM, UTO [JIst
CTAallMOHAPHBIX M3MEPEHUN TeMIiepary-
pHl TUIAMEHU B YCJIOBUSAX KOTEJIHHOTO
exa HoBo-HMpkyrckoit TOL (HUTDILL)
U3 COOOpaXeHUil CTOMMOCTH, YCIOBMIA
3KCIUTyaTaluu, MPOCTOTHI OOCTYXKUBa-
HUsI U QYHKIMOHAIBHOCTH ObLT MPEo-
XKEH MUPOMETPUYECKUN paAVALMOHHBIA
METO/I.

MUPOMETPUHECKUIA
U3MEPUTEJIbHbIA KOMNMEKC
nUuK-3

O6bekToM BHenpeHust [TMK-3, a Takcke
MPENbITYIINX MOMIETel KOMIUIEKCa SIBIISI-
erca HoBo-Upkyrckas TOII.

PaboTbl 1Mo co3paHuio TpeTbell Moje-
JI1 TTUPOMETPUIECKOTO M3MEPUTETHHOTO
xomrutekca [MTMK-3 navamuce B 1997 T
B 1998 r. [MUK-3 ycraHoBieH Ha KO-
TeapHOM arperate cepun E-820 (BK3-
820-140). DroT KOTEN SABISICTCS TOJIOBHBIM
kotioM cepuu. OH 007amaeT KOJbLEBO
BOCBMUTPAHHOI TOIKOW, U €r0 TOMOYHBIE
pexXuMbl elle ciado orpadboTtaHsl. [1upo-
METPUIECKUIT KOMIUIEKC TIO3BOJISIET M3Me-
pUTh, HATJISIAHO OTOOPA3UTh U COXPAHUTH
B apXvBax TEMIIEPATYPHBIN PEXUM B TOTTKE
KOT/JIa Ha YPOBHE pa3MelIeHUsT AaTIUKOB.
Ota nHbOpMaLMS B Mpoliecce MyCKOHa-
JIAIOYHBIX PA0OT MCIIONb3yeTcs Uil ycTa-
HOBJICHUSI COOTBETCTBUSI (haKTUIECKUX pe-
>KMMOB TIOBEJICHUSI KOTJIa PacyeTHbIM pe-
>KMMaM ¥ MO3BOJISIET BBIMOJHUTD HEOOXOIU -
MYIO KOPPEKTHPOBKY TOIIOYHOTO TpoIiecca.
[Ipu skcrnayaTauuu KoTja KOMIUIEKC
MPENOCTABISIET BO3MOXHOCTb OCYIIECT-
BUTb BU3YyaJIbHOE CJIEKEHUE 32 pABHOMED-
HOCTbBIO pacrpeneseHusi TeMIepaTypHOro
0JIs1 B KOJIBLIEBOI TOIKE U MO apXUBHbBIM
NAaHHBIM TPOAHATU3UPOBATh TPEIIIEeCT-
BYIOLLIE PEXUMBI.

CocraB komnnekca
B cocraB kommrekca [MTMK-3 (puc. 1)

BXOJIAT CpencTBa cOopa, mepenaun, oopa-

0OTKM 1 0TOOpaXKeHUs MH(POpMaIINN:

©® MUPOMETPUIECKUE TaTINKH;

@ YCTPOIICTBA COMPSDKEHUSI C OOBEKTOM
(YCO);

©® kabeTbHBIC JIMHUU CBSI3H;

©® KOMITBIOTEPHBIN TEPMITHAT,

@ TIporpaMMHOe obecriedeHune, padboTaro-
mee Ha Oaze OMEpaIMOHHON CUCTeMBI
Windows 95 i Windows NT;

@ STAJIOHHBIA MUPOMETPUYECKUNA JaT-
YUK;
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Puc. 2. PacnpepenutenbHoe yCTponcTBO
¢ mogynem ADAM-4017

® YCTPOICTBO CPaBHEHMUsI MUPOMETPUYE-

CKUX JaTYMKOB (IUIs1 TIPOBEICHUST per-

JIAMEHTHBIX PaborT);
® TEXHUYECKOE OINMUCAHUE KOMIUIEKCA U

MHCTPYKIIMY 110 3KCIUTyaTallnu.

IMupomMeTpuyecKre TaTYUKU Pacrosio-
JKEHBI Ha KOTEJIbHOM arperaTte Ha ypoBHE
21 MeTpa 1 pacroJsiaratoTcs B AepKaTesix,
YCTAHABJIMBAEMbIX B IITATHBIX JIFOUKAX Ha
KaX[0i1 TpaHu KOTJIa.

Monynu YCO ADAM-4017 dupmbl
Advantech pacrosiokeHbI Ha TOM Xe
YPOBHE B paclpeleUTe/IbHbIX YCTPOi-
cTBax (puc. 2) 1 CBSI3aHBI ¢ KaXKIIbIM JdaT-
YUKOM 3KPaHUPOBAaHHBIM Kabenaem, 00b-
eMUHSIOIIMM JIMHUM TIepeadyu aHaJloro-

BOIO CUTHaJIa W JIMHUU TUTa-
Hus. [lepemaya aHaIoOTrOBOTO
CUTHaJIa OCYIIECTBIISIETCSI Ha
pacctosHue no 15 MeTpos.
Mexny YCO u KOMIIbIOTEp-
HBIM TEpPMUHAJIOM HHGOpMa-
s TiepeaaeTcs mo uuppoBoit
muHe RS-485 Ha paccrosiHue
okos10 100 MeTpoB.

B coctaB KOMIIBIOTEPHOTO
TepMUHAaJa BXOASIT BEHTUIUPY-
eMasl Tiblie3allluIleHHasl Mpo-
MBbIIILJIEHHAs! CTOMKa (pupMbl
Schroff ¢ yctaHOBJAEHHBIMU B
Hell mepcoHaJbHbIM KOMIIbIO-
TEPOM U MOHUTOPOM (puc. 3).
Takxe B Heil yCcTaHOBJIEHBI MCTOYHUK
oecrniepedoiiHoro nutanust (MBIT) kom-
TJIeKca, MCTOYHUKHW TUTaHUS JaTYMKOB
n YCO, npeobpasoBateib MHTepdeiica
RS-485/RS-232 ADAM-4520.

s nurtanus natarkoB 1 YCO npume-
HSIIOTCS UICTOUHUKM upmbl Wago. B ka-
YecTBe MCTOUHMKA OecriepeOoitHOro mnu-
TaHus ucrnoybdyercss Back-UPS 400
¢dupmbr APC.

IlepeuncieHHbIll cocTaB KoMILIeKca
COOTBETCTBYET CTallMOHAPHOMY €ro Ba-
pUaHTY, TO €CTb NpeAHA3HAYEHHOMY JJIsI
MOHTaxa Ha KOHKPETHOM KOTEJbHOM

KoMnJjieKca

BbonbllioOk BbIOOP KOPNYCOB
U MeMOpaHHbIX KiaBuaTtyp

KomMnakTHble,

HafeXHble, NPoYHble

kopnyca ¢pmpmbl BOPLA

Mo3BOJAIOT BaM

upeanbHbIM obpasom

pasmecTuTb 1 3alUTUTL annapaTypy
OT BpeAHbIX BO3AENCTBUA

R

A Phoenix Mecano Company

NMEPEAOBBLIE
ﬂ TEXHOAOTUMU
ABTOMATU3ALIMU

FeHepanbHbii gucTpubbioTOop B Poccuun

Web: www.prosoft.ru
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Puc. 3. MbinesawmiweHHan
CTOWMKa C annaparypoi

arperate M IIMTE YIpaBie-
Husi. B Hacrosiiee Bpemst
«MpKyTCKaHEpro» TUIaHU-
pyeT pa3paboTKy MOOUJILHO-
TO KOMIUTeKca. DTOT Bapu-
aHT OyIeT IPUMEHSITHCST LTSI
IMyCKOHAJIaIOYHBIX PaboT Ha
KOTEJIbHBIX arperarax Jio-
0oii KoHbUrypaluuu, co-
CTaBJICHUSI PEXXUMHBIX KapT,
HACTPOMKM ITOJIOXKEHUs U
TeMrnepartypsl akena B 00b-
eMe TOINKU. B ormiuume ot
CTallMOHAPHOTO BapMaHTa, B
9TOM Cjydae OyayT Tpume-
HSATBhCS TEXHUYECKHUE Cpel-
CTBa, oOecreurBalolle ObICTPBI MOH-
TaX KOMIUIEKCa, B YaCTHOCTH, MOOWJIb-
HBIA KOMIIBIOTEP.

AnnapartHbie cpeacTea

KOoMIJiekca
IIupomeTpryeckuii JATIMK
CTraunoHapHBIA  MHUPOMETPUYECKU N

JMATINK COCTOUT U3 (DOTOTIPUEMHOTO YCT-
policTBa M 3JIEKTPOHHOW CXEMBI, pa3Me-
IIEHHBIX B Kopiryce. JlaTumK pacrona-
raetcsl B MEXaHUYECKOM JepkaTesie, 3a-
KPETUISIEMOM B IITATHOM JIIOUKE KOTJIA.

B xauecTBe (poTONpUEMHOTO YCTPOMCT-
Ba HCIOJb3YETCS MOHOJMTHAs Tapa ¢o-
TOAWOA — OIEPallMOHHBIN YCUIUTEb,
YTO TIO3BOJMJIO M30aBUTHCS OT TOKOB
YTeUKU U TeMIlepaTypHOTro apeiida cur-
Hasia. Beicokast 4yBCTBUTEIBHOCTH (DOTO-
IMOoIa B COYETAHUU CO CTAOUJIBbHBIMU
XapaKTepPUCTUKAMU OTNEePallMOHHOTO YCH-
JIUTENST TI03BOJISIET TMPeoOpa3oBbIBATH
TEIUIOBOM TTOTOK B BJIEKTPUYECKUIA CUT-
HaJl C MMUHMMAJbHOW TMOTPEITHOCTHIO.
KoHcTpykuuss kKopmnyca obecrieuuMBaeT
3(h(GEKTUBHYIO 3aIUTY 2JIEKTPOHHOTO YC-
TPOICTBA OT MOCTYIJICHUSI TIBLIN U TeTUIa.
CralMOHapHBIA MUPOMETPUUYECKUIA JaT-
YUK 3aIraTeHToBaH [3].

[Tbie3ammTa GoTorpreMHUKa MO3BO-
JIWJla OTKa3aThCsl OT CHUCTEeMbl OOayBa
CXaThIM BO3IYXOM M JaXKe OT 3alllUTHOTO
cTeKkia rnepen (oTonpueMHUKOM, UTO Y-
POCTUJIO BCIO KOHCTpYKLMIO. OOCIyKu-
BaHME JaTyMKa CBOJUTCS K yHaJCHUIO
MbUIM M3 TIBLIE3AlIUTHOTO YCTPONCTBA
MPUMEPHO pa3 B MECSILL.

B a5ekTpoHHOIT cxeme gaTyuka mpeay-
CMOTPEHbI TEPMOKOMIIEHCAIMSI U HacCT-
polika KoadduiMeHTa ycuJIeH!sl CUrHaja
B COOTBETCTBUM C PETMCTPUPYEMbIM JMa-
Ma30HOM TeMIepaTyp MpU OIHOM W TOM
JKe Juaria3oHe BXOAHOro curHana. Jlep-
KaTeJb MUPOMETPUYECKOro JaTyMka
(puc. 4) uMmeeT crielMaJbHYl0 KOHCTPYK-
LIMI0, KOTOpasl OCYLIECTBIsIET (DYHKIIUIO

www.cta.ru
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llepxatens

Puc. 4. KOHCTpYKTMBHOE UCNONHEHUe
AepKatens ¢ AaTYUKOM

3aIIUTHl TaTYNKA OT BBIOPOCOB TSIKETBIX
YaCTUII TIJIaKa, TTapa, BOMSHBIX CTPYH Mpu
OUNCTKE TIOBEPXHOCTE! HarpeBa, a Takke
3aIUINAeT JATIYNK OT U3JIUIIHETrO Teruia,
n3Iy4aemMoro Tonkoi. KoHcrpykims nep-
JKaTeJsT He TI03BOJISIeT HAaKaruIuBaThCS Cy-
XOU 30J1¢ B OTBEPCTUU JIIOYKA.
DTaJOHHBIH MHPOMETPUIECKHI TATINK
OTaNOHHBIN NaTYMK XPAHUTCS B MET-
poJIOTUYECKOU ciyxk0e TpennpusTus u
HE MCTIOJNb3YeTCs B KayecTBE IITATHOTO
B KOMIUIEKCEe. DTOT NaTYMK OTKaIUOpo-
BaH BO BcepoccuiickoM HaydyHO-uCCle-
JOBAaTE€JbCKOM WHCTUTYT€ METPOJIOTUU
u ceprudpukaunu (BHUMUMC) u umeer
MeTpoJjornueckuii ceptudukar. HYyBcT-
BUTEJbHOCTD IITATHBIX JATYUKOB BbIPaB-
HUBAEeTCsl MyTeM CPaBHEHMSI UX C 3Ta-
JIOHHBIM THUPOMETPUYECKUM TaTUMKOM

Ha CIelUaJbHOM YCTPOMCTBE CpaBHE-
HUSI, BXOMSIIEM B COCTaB KOMILIEKCA.
[IpoBepKka OCYIIECTBISIETCS COIIACHO
perjaaMeHTy (pa3 B rof epeji OTOIUTE b~
HBIM CE€30HOM) JIMOO IPU HEUCIIPaBHOC-
TX OATYMKOB I10 PELIEHMIO MHXeHepa,
OTBETCTBEHHOTO 3a DKCIUIyaTallli0 KOMII-
JIeKca.

OnpenenaeHre KaJauOpPOBOYHOM Xapak-
TEPUCTUKHU DTAJOHHOIO JaT4YMKa IPOBO-
IUTCST MHCTUTYTOM [occTaHmapra mo u3-
MEPEHUSIM M3BECTHOIO IOTOKA WU3JIyde-
HMSI OT CepTU(UIMPOBAHHOIO MCTOYHMKA
U3ITyYeHHs] — «aOCOIOTHO YEPHOTIO TeJIa».

Pa3dpoc mokazaHuii JaTYUKOB IOCIIE
BbIPABHUBAHMSI MX YYBCTBUTEJIbHOCTH
cocrtapysieT He 6osee 0,5%. JlaHHast TO4-
HOCTb SIBJISICTCSI OIIPEIeIIsIIOIIei IS BCe-
T'O KOMITJIEKCA B IIEJIOM.

YerpoiicTBo cpaBHeHHUs

MMPOMETPHYECKUX TATYMKOB

Kowmrmieke ocHallleH yCTpoiicTBOM CpaB-
HEHUS IITaTHBIX MMPOMETPUIECKUX HaT-
YUKOB C OTKAJTMOPOBAHHBIM B MHCTUTYTE
ToccTanmapra STaJJIOHHBIM TaTYMKOM. YC-
TPOMCTBO CpaBHEHUS HEOOXOIWMO [IJIsT
TOTO, YTOOBI YCTPAHUTh Pa30pOC YYBCTBU-
TEJbHOCTH IITATHBIX JATYUKOB, KOTOPBIA
COCTaBJISIET BeTMUMHY 3-5%. YCTpoiicTBO
CpaBHEHUsI NaeT BO3MOXKHOCTH JIOBECTHU

TOYHOCTH aOCOTIOTHBIX U3MEPEHUI MTUPO-
MeTpudeckux temrepatyp 10 0,5%. OHo
MTO3BOJISIET TaKXe BBIABIATH HEMCIIPAaB-
Hble TaTIYUKU.

[MpuHUMD AecTBUS yCTpOCTBa cpaB-
HEHUSI COCTOUT B (hOPMUPOBAHUU peEry-
JINPYEMOTO CBETOBOTO IOTOKAa C OIpe-
NIeJICHHBIM  CITEKTPaJbHBIM COCTaBOM,
WMWTHPYIOIIETO W3JyJYeHWe TUTaMEeHHM B
TOTIKE KOTEJIbHOTO arperara, JiJIsl 3aCBET-
KU KOHTPOJIMPYEMOTO IMMPOMETPUIECKO-
TO IaT4ynKa. BennmymHa cBETOBOTO IMOTOKA
OIpeIeNISIETCST TOKOM, TPOTEKAIOIINM
yepe3 CIupaib W3JIydaTessl, BeJIUYMHA
KOTOPOTO YCTaHABIMBAETCS C 3alaTIMKa.
Hnsa crabunuzauyu (opMUPYeMOro cBe-
TOBOTO TIOTOKA UCITOJIb3YeTCsT (POTOIIEKT-
puueckasi 00OpaTHasi CBS3b.

CTpyKTypHasl cxema yCTpOHCTBa CpaB-
HeHUs JaHa Ha puc. 5. O0muit BUI ycT-
poiicTBa TipencTaBieH Ha puc. 6. Paspa-
0OTaHO YCTPOMCTBO CpaBHEHMS JaTYNKOB
cunamu Llentpa OKP 1 BCKY.

MporpammHoe o6ecneueHue
ITporpammuoe obecrieuerue (I10) kom-

TIJIeKca BBITIOTHSIET CAeAYIOIINe 3a1a4u:

® oOpaboTka mocrtynampueil nHbopma-
1Y, KOTOPast 3aKJTI0YaeTCsI B IPOBEPKeE
ee TOCTOBEPHOCTH, COPTUPOBKE, (DUITb-

UCTOYHUKMN

0ecnepe00iAHOro NUTAHUA

OCHOBHbIe TEXHU4YEeCcKue gaHHble

P MowHocTs: 700, 1000, 1400, 2200, 3000 1 5000 B-A.
} BbicoTa B ctoiike: 3U (5U ans XL n 5000 B-A).

AMERICAN POWER CONVERSION

| 2 I'ny6m|a uen:

MouwHocTbio 700, 1000, 1400 B-A — 381 MM (ans ctoek
rnyéuHo 600 MMm);

[ 1] A + MouHocTbio 2200 1 3000 B-A — 660 MM (o115 cToek
ANA MOHTAMa B 19" CTOMKK
+ B cepuun XL mowHocTbio 1400 n 2200 B-A — 451 mm
(ons cTtoek rmybuHoin 600 mm);
+ MoLHocTbio 5000 B-A — 635 MM
(ons cTtoek rny6umHon 800 mm)

Cepuvm Smart-UPS RM u RM XL

} Tunu4yHoe Bpema paboTbl Nnpu 70 % Harpyake: 11 MUHYT
(ona XL — 24 MUHYTbI).

NMB Smart-UPS nocTtpoeHbl no apxutekType Line-interactive un
npenHas3HavyeHbl O 3aluUThl ceTel nuTaHua obopyaoBaHUS,
ycTaHasnueaemoro B 19’ ctorikn. Cepusa XL nmeet yBennyeHHoe

o Cepumsa XL ponyckaeT yCTaHOBKY 40 5 [ONONHUTENbHbIX
BpemMs paboTbl OT 6GaTapei. » P aony V% y A0 S 4

GaTapei.

p> B xomnnekrte BCce HeoGxoavMoe ANa NOAKNIOYEHUS K
cetam Windows NT, NetWare, SCO Unix n OS/2.

| o ) HapaGoTka Ha oTka3s: Gonee 300 TbiC. 4aCOB.

p OGecneumeaeTtcs 3sawmTa OT NPONAAAHUS HAMPSHKEHWS,
MPOBAIOB HAMPSXKEHNS, MePeHanpPsixXeHin, HECUHYCOUOANTbHON
HOPMbI BXOOHOIO HaMNPS>XEeHNS, HABOAOK U 3NIEKTPOMArHUTHbIX
rnomex rno CeTsAM NUTaHUs, rPO30BbIX Pa3PSAA0B U CKAYKOB
Hanps>KeHus.

ProtectNet™ — ceTeBbie puUNbTPbLI NMHUIA Nepepa4u
[aHHbIX AJI9 KOMIMJIEKCHOW 3aluTbl ceTei U aBTOHOMHbIX MK

Bcnnecku HanpsikxeHns B IMHUSX Nepefayy JaHHbIX MOMYT Bbi3biBATb
noBpexaeHus 06opyaoBaHns, aaxe 3alwmiéndHoro MBI, Tak kak ans
NPOXOXAEHMS ONACHbIX MMIMY/IbCOB B CUCTEMY HYAaCTO OCTAETCS
«YEPHBIN X04», HANPUMEpP, TeNnedoHHas NMMHUS NPU NOAKTIOYEHUN
yepes mogem. Monenu cepum ProtectNet oGecneyrBatoT rpo3oByio
3aWNUTY U 3aLLMTY OT CKAYKOB HaNPsXXeHUst Ans TenedOoHHbIX IMHWUIA,
JNINHWIA Nepefiavn AaHHbIX U CETEBbLIX pa3beMOoB Tuna Thinnet 10Base-2,
a Takke 3awmty Ethernet 10Base-T, Token Ring UTP, nocnepoBatenbHbix
nopToB RS-232 1 TenedoHHbIX MOAEMHbIX pasbéMoB RJ-11/ RJ-45.

Jo.

S

MockBa: TenedoH: (095) 234-0636
006. 210 — otgen nocraBok;
£00. 203 - TexH. nogaep>kka
®akc: (095) 234-0640
Ona nucem: 117313, Mocksa, a/a 81
Web: http://www. prosoﬁ ru
E-mail: root@prosoft.ru

C.-Metep6 gpr (812) 325 3790
ExarepuH (3432) 75-1871

NMEPEAOBBIE
TEXHOAOTUN
ABTOMATU3ALIUUN
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Schroff”®

CoBepLueHHas hopma

A Bammx naen

Wupoyadiwas HomeHKAaMypa Kopnycos ons
/1eKMPOHHO20 U 3/IeKMPOMexHUYecKo2o 06o-
DYO0BAHUSA C HEBLICOKOU CMOUMOCMbIO U J1yY-
WwuMu 8 OMPACaU 3KCNAYAMayUOHHbIMU NApa-
Mempamu, 8 mom qucne:

/1IeKmpomexHuYecKue MOHMAaXHsle WKagsl
cepuu PROLINE sbicomoii om 1400 do 2200 mm
wupuHol 600-1200 mm u 2nybuHol om 300
00 800 MM co cmeneHbio 3aujumsl IP55;
YHUBEpCa/ibHbIe 3eKmpomexHuYyecKue WKa-
¢bi ¢ 3awumoti IP66 cepuu CONCEPTLINE

¢ 2abapumamu om 300x250x150 MM

00 1200x1000x420 mm;

HacmeHHble CMasibHble 31eKmpomexHu4ecKue
Awuku ¢ 3awumod IP66 u pasmepamu

om 150x150x80 mm 0o 400x600x120 mm
cepuu INLINE;

cmoliKue K azpeccusHsiM cpedam Kopnyca

U WKagsl U3 naacmuka ¢ pazmepamu

om 53x55x36 MM 00 1025x825x429 MM,

¢ 3awumoti do IP68 cepuii QLINE, A-48

u ULTRX, donyckarowue ucnosnb3o8aHue

BHe nomeujeHud.

Kopnyca Schroff o6ecneyusatom
BHYMPEHHUL MOHMAX HA NaHess,
Ha DIN-penbc, a makxe ycmaHosKy
19” obopydosaHus;
YO006HbIU 00800 U pazdenky Kabenel;
YCmMaHoBsKy npuHadnexHocmeli
0714 mepMOCmamupoBaHUs, BeHMUNAYUU,
KOHMPOJIA BAAKHOCMU.

’:9 Pentair

Enclosures

#71

[lepatensb gatumka

WUznyyatens

Npeo6pasosarens
HanpsKeHne-ToK

VYennutens- || WnTerparop |—»

r MHBEpTOP

MaroBoe cTekno .
—~ HKoppektupywouwmii ceetopunstp

JAnarpamma

i 'C_kl/::l}/mT
| _TT

KoHTponupyembii

®otonpuemHuk naTunK

+12 B +15 B
C1a6 = +5B

ICseToAuop,Hblﬁ MHANKaTOp I

3up
MCTOUHVK INEKTPONUTaHMA [ 5 B

| Aun |

Puc. 5. CTPYKTYpHas cXxema yCTPoiCTBa CPaBHEHUA AATYNKOB

Tpamuu, BEIOOpE METoNa U TTapaMeTpOB

YCPEIHEHUS CUTHAJIOB;

@ TiepecyeT MoKa3aHWii JaTYNKOB B 3HA-
YeHUST TeMIIEPATYPhI 110 TaOIUIIEe KaTu-
OpOBKHU;

® OTIePATUBHBIN KOHTPOJIb DPaaUALIMOH-
HBIX TEMIIEpATyp W TUAarHOCTUKA, B Ya-
CTHOCTH, OTIpelie/ieHre TIePEKOCOB TeM-
TepaTypHOTO TIOJISI B TOTIKE, WX BU3ya-
JIA3AIHS B peXMe PeaTbHOTO BpEMEH!
B BUJE TPEHIOB, TMarpamMM U TaOJIuIL;

@ BeJicHUE apXMBOB MUPOMETPUUYECKON
nH(opManuu;

@ ompeneneHre Hanboiee pagualuoH-
HO-HaTPSDKEHHBIX yIaCTKOB SKPAHHBIX
TIOBEPXHOCTEN TOTIKU;

©® peIaKTPOBaHME KOHTPOJIBHBIX U HACT-
POEUYHBIX ITapaMeTPOB;

©® 00paboTKa apXWBHBIX NAHHBIX U TIPEJ-
CTaBJIEHUE DPETPOCTIEKTUBBI TTHUPOMET-
puieckoit nHbopMaIIIH.
DyHKIIMOHATBHO TIPOTpaMMHasi 4acTh

KOMILIEKCA pa3esieHa Ha HeCKOJbKO HC-

TTOJTHSIEMBIX MOMAYJIEH, UN TTPUITOXKEeHUI:

MOJyJTh PEaIbHOTO BPeMEeHU, MOy Ha-

CTPOWKU, CPEeNCTBa PabOTBHl C apXUBHOM

nHMOpMaImeit.

Becw mpotiecc BBIMTOTHEHUST OCHOBHOI
MPOTPaMMBbI pa3esisieTcsl Ha ABa pexkuMa
paboThI:
® pexuM off-line — moaroroBka (HaCT-

poiika), IyCK WU PecTapr,

® pexxuM on-line — BBITTOJIHEHUE TIIaBHO-
TO IUKIIA.

B mwmkie peambHOTO BpeMEHM OCHOB-
HOI MOJYJb BHITIONHSIET GYHKIIUU cOOpa,
KOHTPOJISI, TIPEIBAPUTENLHON 00pabOTKI
1 OTOOpaXKeHUsI TTOCTYIIAIONIEN OT NaTIn-
koB uHpopmanuu. Coop nanHbx ¢ YCO
OCYIIIECTBIISIETCS] C TOMOIIBIO CTaHAAPT-
HBIX OMOIMOTEK (DUPMBI-pa3padboTIMKa.

AJITOPUTM KOHTPOJISI HOCTOBEPHOCTHU
CUTHAJIOB OCHOBaH Ha MPUHIUIIE pabOThI
HCTIONb3YeMbIX MaTIuKoB. [1penBaputess-
Hasi 00paboTKa M3MEpPEeHUI 3aKJIIouaeTcs
B NMPeoOpa30BAHUM BETUUUH HATIPSIKEHUS
B TEMIIEpaTypy MO KaIMOPOBOYHON KpuU-
Boii. Jlamee mpouMCXOOUT ycpenHeHue,
CIJIaXMBaHUE JaHHBIX, KOHTPOJIb YPOBHS

M TIepernaaa TeMIepaTyp B TOIIKE COIIACHO
3a0aHHBIM HACTpPOMKaM. 3HAaYeHMs] TeM-
rmeparypbl 110 JaT4MKaM 3aIIMChIBAIOTCS B
TabauLbl apxuBa popmata Paradox.

TumnoBoil BuA 3KpaHa MOHUTOpa Ha
paGoyeM MecTe oOIlepaTopa KOMILIEKCa
npeacTaBieH Ha puc. 7. BusyajibHo sKpaH
paszeieH Ha HECKOJIbKO OKOH (B TepMM-
Hojioruu Windows), oToOpaxaromx pas-
JIMYHYI0 uHpopmaruio. CocTaB U pacrno-
JIOXKEHME OKOH OIpelesisieTCsl 0JIb30Ba-
TeseM. POpMbI OTOOpAXKEHUST Pa3TUYHbL:
JarpaMMbl, TaOJMIIbl, TpaUKKU, XPOHO-
Jioruveckast ”H(GOpMaLMs U cxeMaTHIec-
KOoe OTOOpaxKeHHe KapThl TeMIIepaTyp
B CEYEHMH TOIIKM KOTEJIbHOIO arperara.
JlanyM KpaTKoe OIMcaHue BUOa U COlep-
JKaHMS Kaxa0i u3 (popM.

®daken — MaciurabupyeMas Inepeme-
maemMasi popmMa ¢ M300pakeHUEM ceve-
HMsI KOTJIa Ha OTMETKE pa3MeIleHUs 1aT-
yrKoB. CxeMaTU4eCKU IMoKa3aHo HaIlpaB-
JIeHUe BU3MPOBAHUS TaTYNKOB U YKa3aHbI
HMX HaUMEHOBaHUs (MakKeT pa3MeIleHMsI).
Ha maxere momelieHbl MHAMKATOPHI Te-
KYIIel TeMIepaTyphbl ¢ CUTHaJIM3alueil o
HapyIIeHUN KOHTPOJIbHBIX 3HAUEHMUIA.

Jluarpamma — MHoOrocTpaHuuHas op-
Ma ¢ TaHEJIsSIMU WHIWKATOPOB TEKYLIEH
Temrnepartyphl. [lepenvcThiBast 3aKiaaKku,
MOXKHO CpaBHMBATh MTOKAa3aHUsI JaTYNKOB
MexXIy coboit: «JIuHelika» — rocieaoBa-
TEJLHOCTb 3HAYCHMII IT0 HOMEPaM CITUCKA
naTdukoB, «[1o modykaM» — TpynImpoBKa
B JIBE JWHEWKW IaTYMKOB, KOTOpHIE
«CMOTpPSIT» BIOJb CMEXHOW CTEHKH
(TaHTeHIMAJIbHBIC) W TIOMEpPeK CEUYCHUS

Puc. 6. 06wuit BUA YCTPOMCTBA CPaBHEHUA
AaTYMKOB
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<- FACEL -> Torch_Control - [ Maysa )

Temneparypa

Direct

Bamepw | Omn, almn  [aduac_ |||
Al 1300 [ 1300
077 1077
1082 1082 1092
147 147 Mar
152 152 152
1060 1060 1060
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Puc. 7. 06wuit BUA 3KpPaHa ynpaBnsioLero Komnolotepa kommaekca MUK-3

(pamuanbHble), «[1o yrmam» — aHalIoOrmd-
Ha IPYIITUPOBKE HA MaKeTe.

Ta6muma — manHas hopma Mmoka3bIBaeT
YUCJIEHHBIE 3HAYSHUST TeKyIel U ycpem-
HEHHOU TeMTepaTypsl 10 AaTINKAM.

Ipaduk — macmrabupyemast dopma,
cocrosiiasl U3 AByX moneit: 1) mome rpa-

(bukoB, orobpaxkaroliee MPoOLECC HU3Me-
HEHUs TeMIIepaTyphl MO JaTYUKaM; 2) T0-
Jie «IepbeB» — TEepo OToOpaxkaeT UMsi
JMATYMKaA U TEKYLIYIO TeMIIEpaTypy, MoKa-
3bIBACT, KAKOMY JIATYUKY COOTBETCTBYET
rpaduk. [padpuk mas Kakmoro maTdyuka
BBIBOIUTCS B 3alaHHOM MaciTabe OTHO-

Bropasi MexayHapoaHasi BbicTaBKa

KOHTPO/IbHO-U3MEPUTESIbHbIX

aﬂmnqecmx rnpubopoB N TEXHOJIOM N,
HWUIA U151 MPOMBILLIIEHHOV aBToOMaTn3aLmm

Poccua, 19

aHKT-lNeTepbypr,yn. NotemknHckas, 4
.__._Ten Jdaxc: (812) 272-2272,273-7019
- E-mail: meatech@alsima.spb.ru

AUTOMATION

\KWHE®D

CUTENbHO 0a30BOI JWHUU, pa3MelleHne
KOTOPOM 3aBMCUT OT BbIOpAHHOW TpyIl-
nupoBku. PopMa nMeeT OOJIBII0e YUCIIO
CBOICTB, TO3BOJISIIOIINX YIPABISITh BU-
JIOM 1300paXkeHus.

Xponuka — (opMa BbIBOIa TUATHOCTH-
KU ¥ COOOIIEHUH, BO3HUKAIOLIUX B MPO-
necce GYHKIMOHUPOBAHUST KOMILIEKCA.

Kapra temmeparyp — BO3MOXHOCTb
HACTPOMKM KOMILIEKCAa Ha pa3IudHbIe
PeXMMbl M CUTyallMd — HEoOXOIMMOe

CBOMCTBO MPOrPaMMHOI0 00eCIeYeHUSI.

WHurepdeiic nuaaoroBoro pexmma —
MEHIO, ITaHeIb KHOITOK ObICTPOro J0CTYIIA
1 (opMbI PeIaKTOPOB — OPHMEHTHPOBAH
Ha KOHEYHOTrO IOJIb30BaTelIsl: MHXKEHe-
pa-TexHoyiora (HacTpoiika mapaMeTpoB,
paboTa ¢ apXUBOM U YIIpaBJICHKE BBIITOJ-
HEHMEeM) M  ollepaTopa-MalluHUCTa
(TOMBKO (YHKUMHU BKPaHHBIX (HOpM).
CrenyeT OTMETUTh, YTO B LIEJISIX MPEIOT-
BpallleHUsI HapylleHUs] paboThl Mpo-
rpaMMHOI YacTM KOMILIeKca MOCTYIl K
MEHIO BbI30Ba HACTPOEK U YIpaBJICHMS
OTrpaHUYeH U 3allUIIEH TapoJIeM.

st manbHEMIero CTaTUCTHYECKOIO
aHajIM3a KOMIUIEKC ITO3BOJISICT BBOIUTH U
COXpaHSTh PsIIl TapaMeTPOB, OIPEIeIIsTIO-
IUX TEKYIIUA PEeXUM KOTJa: MapOBYIO
Harpy3Ky, 3arpy3Ky IIMTaTeJIeil ChIPOTO

OpFKOM NTET BbICTaBKW:

& pLENEX0
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3TUX JIAHHBIX CTATUCTUYECKOTO OTYETA.
DT0 He3aBUCUMOE MPUJIOXKEHUE U MO-
KeT OBITh yCTaHOBJIEHO Ha Jobom T1K.
JlocTym K TaHHBIM OCYIIECTBIISIETCS KaK
JIOKQJIbHO, TaK M 4epe3 CeTeBble TOJI-
kmoueHus. [IporpamMma BbIOMpaeT WH-
dbopmanmio U3 yKazaHHOTO UCTOYHUKA,

|Lﬁc_e‘ Ha 0AHOA ock, MacwTal 1.0, fa308aR nvHMA = 1100 °C

) AHaIM3UpYeT XPOHOJOTMIO apXuBa

Puc. 8. MpocMOTp apxuUBHbIX AaHHbIX

yIJisi, 1MOEpOB OCHOBHOTO U BCIOMOTa-
TEJIbHOTO BO3/1yXa, BKIIOYEHHOE WA OT-
KJIIOYEHHOE COCTOSIHUE MEJIbHUILL.

OnHUM U3 OCHOBHBIX CPEACTB PabOTHI C
apXMBHOI MHMOpMaLIMEit, HAKOTUIEHHOM

KOMTIUIEKCOM, SIBJISIETCST TIpOrpamMma Tpo-
CcMOTpa U 00pabOTKU apXMBHBIX JTaHHBIX.
OO01uMii BUI TPOTPaMMBI TIPOCMOTpaA ap-
XUBHBIX JAHHBIX TIPEICTAaBJIEH Ha puC. §.
[Mporpamma npegHa3zHavdeHa 151 IPOCMO-
Tpa COXPAaHEHHOTO apXuBa MUPOMETPUU
TONKU U (HOPMUPOBAHMSI HA OCHOBAHUU

oToOpaxkaeT ee B ¢opMe KalieHIa-
psI-TabJIMIIbI, C TOMOILIBIO KOTOPOTO MOX-
HO CliesIaTh BBIOOPKY ISl aHAIM3a U3 Mac-
CHBa PETPOCIEKTUBHBIX TaHHBIX. YKa3aB
HEOOXOAMMBII MEPUOJI, MOKHO MPOCMOT-
peTh JiaHHbIE apXxuBa B BHIE TpadukoB
temneparyp. dopma oToOpakeHUs! rpa-
(h1KOB MO3BOJISIET IPUMEHSITh Pa3INnYHbIC

Ilo BCei CcTporocT BoeHHbIX TpeooBaHUM

www.cta.ru
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IPYNIUPOBKU  JATYMKOB,
M3MEHSTh MaclliTad U 3aaa-
BaTb KOHTPOJIbHBIE YPOBHU
TEMIIepaTyphbl C LIeJIbI0 Hau-
0oJsiee TIOTHOW BU3yaJIbHOM
OLIEHKM TeMIIepaTypHOTO
pexuma Tonku. I[pynmbl
MPEACTaBIISIOT COOOM JIOTU-
yeckue OObEAVMHEHUS: TaH-
FeHLMAJIbHbIE U Dpaaualb-
Hble JATYUKU (11 KOJIbLIe-
BOU TOIIKM), MPOCMOTP AaH-

HBIX Ha OJHOIl OCHM WJIM perynupoBKax (CnpaBa TeXHONOrMYECKU Henpuemnembii nepekoc hakena)

pa3ienbHO; MOXHO OTCle-
JKMBaThb TIOKa3aHMUSI BBIOOPOYHO IS
KaXJI0TO MJIM HECKOJbKHUX JaTYMKOB.
[IporpaMma Mo3BOJISIET COCTAaBUTh OTYET
3a JII00OI Tepuosl BpeMeHU padoThl KO-
TEJIBHOTO arperaTa U cYOpMUPOBATH €TO B
npuioxeHun MS Excel. Otuer npeacras-
JISIeT cO0O0M TabaUILy CpeIHUX TeMIIepaTyp
U BpPEeMEHU TMPEBBIIICHUS KPUTUYECKOM
TeMIepaTypbl (Harpumep TeMIlepaTyphbl
HayaJja IIUIaKOBaHUsI) 10 KaXI0i MaHeaIu
KOTEJIbHOTO arperaTa M B LIEJIOM 3a yKa-
3aHHBIN Tepuoa. Bpemst mist ompenene-
HUSI 3TUX BEJIUMYMH MOXET BapbUPOBATh-
csI: 32 CMEHY, 3a CYTKM M 3a Heaeo. Kpo-
M€ TOro, B COCTaB OTuYeTa BKJIIOYACTCS
“HOOpPMALIMS O TapaMeTpax pexXuma, 4To
MO3BOJISIET MPOBECTU HMCCAEIOBAaHUE UX
BJMSIHUS Ha MOJIOKeHUe (hakena.

I1pu pa3paboTke mporpaMMHOro obdec-
MeYeHUs] MCIoIb30Bajach MHCTPYMEH-
TajbHasl Cpela BM3yaJlbHOTO IpOrpam-
mupoBaHus Delphi.

Pesynbrarb! sxcnnyarauum MUK
HA KOTeNbHbIX arperarax

Komrutekc ucItonb3oBaicss B Halagod-
HBIX pexXKUMaXx IJ1sT HacTpoiiku KoTaa E-820
HUTBL. Ilo noka3aHusM KOMILIEKCa
KOHTPOJIMPOBATIMCH PAaBHOMEPHOCTh pac-
npeneneHus akeia Imo MaHeIsIM U yPOBHU
TEMIIEpaTyp B TOMOYHON Kamepe. B or-
JIEIBHBIX PEeKMMaxX CO 3HAYMTEIbHBIM ITe-
peKocoM (hakesa mpoOBOIWINCH HACTPOMKHU
C PEryJIMpoBaHUEM ITOJAYM BTOPUYHOTO
BO3IyXa C LIeJIbI0 BEIpaBHUBAHUS M1 HOpMa-
JIM3ALUU TeMIIepaTypHOTO TOJIsI B CTAlIMO-
HapHBIX peXUMax dKcrutyaTamu. [Tpumep
OTOOpaKeHUs JUIS OLICHKM pacTpeieIeHMs
TEMIIEpaTyp B TOIIOYHOM KaMepe MpH pas-
JIMYHBIX PeXMax MoKa3aH Ha puc. 9.

Ha ocHoBaHMM apXWBHBIX JaHHBIX
MPOBeACHBI PabOThl MO aHAJIM3y PaBHO-
MEpPHOCTH pacripeiecHUsI TeMIlepaTyphbl
B TOIKE KOTEJbHOIO arperaTa Ipu pas-
JIMYHBIX peXXrUMax pad0Thl 000PYIOBaHUS.
CTaTUCTUYECKUI aHAIN3 apXMBHBIX JaH-
HbIX, HAKOTUIEHHBIX 32 BpeMsl (DYHKIIMO-
HUPOBAHMSI KOMILJIEKCa Ha KOTEJIbHOM

P Terneparypa nanened | %]

Puc. 9. PacnpepeneHue Temnepartyp B Tonke Kotna E-820 npu pasnuynbix

PacnpepeneHve nupomeTpu4eCKoii Temneparypbl
no NaHenam 3a Uccneayembiil nepuoa
(15.02.2000 - 18.03.2000 .r.)

N OTmeTKa 21,9
= Otmetka 25,9

T, °C 7\ (pepHan
1100
1050
1000
950
900
850
800
Npasas ®poHT Jlean 3apnnan

Nanenn

Puc. 10. Pe3ynbTat 06paboTKM AAHHbBIX NO
kotny E-500 3a mecAu 3kcnnyataumu (neeas
naHenib NOJIy4Mna MaKCMMasnbHoe KOJIM4ecTso
Tenna)

arperare E-820, mo3Boyivy BbISIBUTH DS
KOHCTPYKTUBHBIX HEIOCTATKOB, BIIOCJIEI-
CTBMM TIOATBEPKACHHBIX MPOEKTUPOB-
mukaMu. bojee Toro, BBUIY CIOXHOCTHU
yIpaBJeHUsl MPOLIECCOM TOpeHUs B pa-
NVaJbHOM TOIIKE MHUPOMETPUYECKUM
KOMILJIEKC SIBJISIETCS] TMTPAKTUUECKU €IMH-
CTBEHHBIM MHCTPYMEHTOM, IO3BOJISIIO-
IIUM KOHTPOJMPOBATh PEXUM pPabOThHI
9TOr0 KOTEJIbHOTO arperata U IMOBBICUTD
KayecTBO ONEPaTUBHOIO YIPABAEHMSI.
AHanu3 apXMBHBIX AAHHBIX, HAKOIM-
JIGHHBIX TIpU paboTe KOMILIEKca Ha KOTJie
¢ npsimoyroJibHOM Tornkoi E-500 (BK3-
500-140-1), mo3BOJMI OLIEHUTH KOJIM-
YECTBO IOJIyUEHHOTO 3KpaHHBIMU MO-

TenexkoHdpepeHuus
no sonpocam ACY TN

B PyHeTe oTkpbinachk TenekoHbepeHLus no npo-
MBILLNIEHHOM OBTOMOTU3AUMU M MHOOPMALMOHHbBIM
texHonorvam ACY TI, rae obcyxaaercs Wwrpokui
KPYr BOMPOCOB, CBA3AHHbIX C 3TOM NPOBAEMATUKON.

Yro6bl Ha Hee noannucaTbca no 3J'I€KTpOHH0171 nou4-

PR T eraneparypa nanened =

BepxHocTssMu Teruta (puc. 10) u
MPOU3BECTU HX pPAHXMPOBAHUE
IUTSI OTIpeNeNIeHUs TIepBOOYepe]I-
HOCTM PETJIAMEHTHBIX Y PEMOHT-
HBIX pa0boOT.

3AKJIOMYEHMUE

PazpaboraHHblil TTMpOMETpPU-
YECKUII KOMILUIEKC BKCILTyaTUpy-
eTCcsl Ha KOTEJIbHBIX arperarax
E-500 u E-820. Ha ocHOBe ombIT-
HO-TIPOMBIIIEHHBIX UCTBITAHUI
KOMIIJIEKCa C/IeJlaHbl BBIBOABI O
BO3MOXHOCTH OTIPEACICHUS C
€ro TIOMOIIbIO aOCOJNIOTHBIX 3HAYCHUI
paguMalMoOHHBIX TeMrmepaTyp ¢akelra u
MepEeKOCOB TEMITEPATYPHOTO TOJISI B TOII-
Ke KOTEJIbHOTO arperara Kak B OIepaTuB-
HOM peXHMe paboThl, TAK U PETPOCIIEK-
TUBHO IPU 00pabOTKE apXUBHBIX TaHHBIX.
Hanuune nupoMeTpryecKoro KoMIuiekca
nenaer OoJiee 0e30MacHbBIM KOHTPOJb
TOIOYHBIX TMPOIECCOB PAOOTHUKAMU KO-
TeJbHOro 1exa. KomIiekec MoxeT ObITh
BBITIOJTHEH B MOOWJIBHOM (TIEPEHOCHOM)
BapyaHTe U OCHAIlleH YHUBEpPCaJIbHBIM
1O nnst obcnyXMBaHMSI KOTEIbHBIX ar-
peraroB 11000l KOHCTpYKIUHU. TakKe OH
MOXKET MCIIOJIb30BaThCs MIJISI MyCKOHa a-
JIOYHBIX pabOT U HACTPOMKHU PEKUMOB IO-
peHMsI B KOTeIbHBIX arperarax. Komriekc
MOXET OBbITh BKJIIOYEH KaK CTPYKTypHasi
enununa B ACY TII npennpusitust wimn
B KOHTPOJbHO-U3MEPUTEIbHYIO CUCTEMY
KoTeJIbHOro arperaTta. @

JIMTEPATYPA

1. YcTpolicTBO MHAMKAIIMK HATMUMS (pakesa
B Tonke kotna «Daken-3M»: TexHudueckoe
onucanue 92.2.556.048 TO. — Kues: 10 «Co-
1039HeproaBTomatuka», LlentpansHoe I[1KDB,
Kuesckuii bumman, 1987.

2. .M. XamansH, S.A. Koran. Teopust ro-
PEHUSI U TOTIOYHBIE ycTpoiicTBa. — M.: DHep-
s, 1976. — 488 c.

3. MMar. Ne 2153654 27.07.2000. CraruoHap-
HBIII TUpoMeTpudeckuii natunk/ A.B. bopos-

ckuii, C.A. [IpyXUHUH.

Astopbl — corpyaHuku OKIM u BCKY
u Hoeo-UpkyTrckoi TIL

Tenedon: (3952) 21-0472, 43-6820

Te, LOCTATOYHO OTNPABUTL MYCTOE MMCLMO MO afpe-
cy asutp-subscribe@egroups.com. Bam npuger ot-
BETHOE MOCAAHME C LEenblo NPOBEPUTb MPOBMIb-
HOCTb GAPECcA W NOy4MTb OT BAC MOATBEPXKAEHWE
sasekn. OTBeTOM HO Bawe noaTeepxaeHue Gynet
YBELOMNEHWE O MOAMMCKE.

B cnyyae BO3HMKHOBEHM npobnem nuwmMTe no

agpecy asutp-owner@egroups.com.
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B 3ANHCHYI KHHKKY HHKEHEPA

Cepreii [yces

KpaTkumn aKcKypc B UCTOPMUIO
NPOMbBILLJIEHHbIX CETEM

BBEAEHME

B crathe Ha mpuMepe TOIMYJISIPHBIX
CTaHAAPTHBIX pEILIeHUIl pacCMOTpeHa
MmpobJjieMa TPaKTUYECKOTO TPUMEHEHMS
IIPOMBIIIEHHBIX CETEBBIX TEXHOJIOTHIA.

XoueTcs cpasy NMpeaynpeanThb Bac, yBa-
JKaeMbIii YMTaTeb, YTO CTaThsl HE TIpe-
TEHIYeT CTaTh 0030pOM BCEX JOCTYITHBIX
MMPOMBIIIICHHBIX ceTeil. Takue 0030pbl
PEeTryIsIpHO TYOJIMKYIOTCS TPaKTUYECKU
BCEMU U3JAHUSIMU, UMEIOIIMMU OTHOIIIE-
HHUE K TPOMBIILICHHON aBTOMAaTH3aluu
WM KOMITBIOTEPHOMY PBIHKY. B maHHOI
paboTe aBTOp IMOIBITAJICS CeJaTh aHATU3
HauboJIee YacTo IMPUMEHSIEMbIX B COBpe-
MEHHBIX YCIIOBUSIX pelieHuii. Bo3aMoxkHo,
HEKOTOPbIE U3 HUX BBI3OBYT MHTEPEC CIIe-
uuanuctoB otaesoB ACYII u cucreMHbIX
WHTETPATOPOB, CTOSIIMX Mepen IMmpobiie-
MOIi BbIOOpa HaIpaBJICHUS JaJlbHEUIIIECTO
pa3BUTHUSI CBOUX CUCTEM.

Moy4eEmy?

Puckys moBTOpUTbL B COTBHINA pa3 Oa-
HAJIBHYIO UCTUHY, BCE TaKW TPUBEAEM TPU
OCHOBHbIE MPEANOCHUIKK, CO3AAolIue
MOUCTUHE PEBOJIOLIMOHHYIO CUTYalUlo,
KOTOpasl BBbI3bIBAET CETONIHSI MOBCEMECT-
HBII mepexo] pa3padOTUMKOB CHUCTEM
ACY K TNpUMEHEHUIO pacIpeneeHHBIX
CETEBbIX TEXHOJIOTUIA.

1. U3nenus u3 KpeMHUS AELIEBEIOT, U3/e-
JIUSL U3 MEIA JOPOXKAIOT.

3a mocjenHue TOABl 3Ta TEHAEHIUS
crajia ocobeHHO 3amerHa. [Ipouuiu Te
BpeM€Ha, KOra HOPMOM XXKU3HU CYUTAJICS
OrpOMHBIN IKa(d, HANMMYKAHHBIN aBTO-
MAaTUKOM, C BBIXOASLIMMU M3 HEro TOJ-

CTBIMU  TTy4KaMu
Kabeseii, BemyIIn-
MM K JaTYMKaM U
WCTOJTHUTEIbHBIM
mexaHusmam. Ce-
TOJHSI B OOJIBIIINH-
CTBE CJyyaeB cCTa-
HOBUTCSI 9KOHOMU-
YEeCKU 1eJ1eco00-
pa3Holi yCTaHOBKa
Ha TIJIOIAaM 11eXa WM yJyacTKa HeCKOJb-
KHX JIOKaJbHBIX KOHTPOJIJIEPOB UM MH-
TesuiekTyalbHbIX YCO, 00beanHEHHBIX
B €IMHYIO CeTh, YeM MPOKJIaaKa Pa3BeTB-
JICHHBIX KaOeJIbHbIX CUCTEM.

2. CtouMOCTb paboOT MO YCTaHOBKE, TeC-
TUPOBAaHWIO, BBOAY B OKCILIyaTallMIO U
COMPOBOXACHUIO  IIEHTPaJIUM30BaHHOM
CHCTEeMbI TOPa3/l0 BhIIlIEe, YEM Y pacipe-

JIeJIEHHOM.
% 06beKT

06BeKT

K
Konoaku

06beKT

Kpocc-cekumnsa

A

Kontponnep

LleHTpanusoBaHHaa cuctema

Puc. 1. anHuMI'IbI NOCTPOEHUA LEHTPaNN30BaAHHbIX

KonuyecTBo MpoOBOMHBIX COSIMHEHUI
B LIEHTPAJM30BaHHOM CHCTEME, KaK MU-
HMMYM, B JIBa pa3a 0oJjbllle, YeM B pac-
npeaeseHHoi (puc. 1). HyxHo yum-
ThIBaTh MHOTOKPAaTHO BO3PacCTAIOIIYIO
BEPOSITHOCTb OIIMOKM TPU MOHTaxe
MPOBOAHUKOB B MHOTOYMCIECHHBIX
KPOCCOBBIX KJIEMMHBIX KOJIOAKAX U CIIOXK-
HOCTb ITOMCKa U YCTpaHEHMsI HEUCIIpaB-
HocTeil. OTaeIbHO CTOUT YIOMSHYTH O

cuTyalluu, Korjia B COCTaBe 00beKTa yIi-
paBJICHUA TOABIACTCA €II€ HECKOJILKO
BXOJHBIX HWJMW  BbIXOAHBIX KaHaJIOB.

JlobGaBieHue HOBBIX JIMHMIL CBSI3U K YXe
MPOJIOKEHHOUW KabeJbHOU cucreme —
3aHSITUE HE U3 TIPOCTHIX.

3. Pactyuiast notpeOHOCTb B «pacnpeje-
JICHHOM WHTEJUIEKTE».

CeromHs, KOrga MUWKpPOIPOIECCOPHI
W IpyTve Crelralu3MpOBaHHbIE MUKPO-
CXeMBbI CTajli JTOCTATOYHO JCIICBBIMMU,
CTajlo 11eJ1eCO00pa3HbIM BBIACISITh B 00-
et cucreme ACY oTnesibHbIe JIOKaJTbHbIe
3aJlauM, pelIeHHEe KOTOPBIX IMOpydaTh
JIOKJIbHBIM KOHTpoJutepaM. KoHTyp yri-
paBJIeHUsI, TaKUM OOpa30M, 3aMbIKACTCSI
Ha HWXHeM ypoBHe. CeThb Xe TO3BOJISIET
KOHTpOJJIepaM B KadyeCTBE apryMEHTOB
JUTSL BBIYMCIICHUS YITPABJISIONIETO BEKTOpa

06beKT

06beKT

WntennektyanbHoie YCO

06beKT 06wext

KouTponnep 06next

lpombilwieHHas ceTb

il

PacnpepenenHas cucrema

W pacnpeaenieHHbIX ceTen

WCIIOJIb30BaTh MEPEMEHHBIC IPYrUX KOH-
TPOJUIEPOB, oOOecTieunBasi CBSI3aHHOCTD
CUCTEMBI YIIpaBJieHUsT B eioM. Takast ap-
XUTEKTYpa CYIIECTBEHHO YyBEJIMYMBAET
MPOU3BOJAMTETBHOCTD, HAIEKHOCTb U Mac-
mrabupyeMocTb cucteM. Kpome Toro, co-
BPEMEHHBIE HMCIOJTHUTENIbHbIE MEXaHW3-
MbI, KaK TPaBWJIO, YK€ CaMU SIBJISIFOTCSI
WHTEJICKTYaIbHBIMU U 3aKOHUEHHBIMU
«CyOBEKTaMU» TIPOMBILIICHHBIX CETEIA.

www.cta.ru
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B 3ATMMCHYIO KHMXKY MHXEHEPA

Yro TAKOE FIELDBUS?

Tak muiercss OpUTHHAIBHBIA TEPMUH,
KOTOPBIil B pyCCKOM IIepEBO/IE 3BYUUT KakK
«IIpoMBbIlIIeHHast ceTb». Fieldbus — 310
HE KaKOM-TO OIpeneJeHHBI IPOTOKOI
Tepeaadn JaHHBIX U HE TUTT CETEBOI apXu-
TEKTYpbI, 3TOT TEPMUH HE TPUHAIICKUT
HU OJHOI OTAETbHO B3ATOM KOMIAHUU U
o0o3HavaeT ckopee cepy MpUMEHEHMUS,
YeM KaKylo-TM00 KOHKPETHYIO CETEBYIO
TexHojoruw. [IpoMBIlIICHHBIE CeTU —
3TO CETrMEHT pbIHKA, TAE CTaJKUBAIOTCS
MHTEPEChl KPYITHEUIIIMX KOPIIOpaluii, Co-
3MAI0TCSI M BHEAPSIIOCTSI CaMble TIepEIOBbIE
TEXHOJIOTMH, BEICTCS BOMHA CTaHIApTOB,
TTOSIBJISIIOTCSI HOBBIE YYACTHUKW M CTapa-
FOTCSl yepXarbesl ctapbie. [IpoMbliieH-
Hasl ceTb — 3TO cpea repenayu JaHHbIX,
KOTOpasl OJXKHa OTBeYaTb MHOXECTBY
Pa3HOOOpPa3HbIX, a 3aYacTyl0 MPOTUBOPE-
yuBBIX TpeboBaHuil. [IpombilIeHHas
CeTh — BTO HA0Op CTaHAAPTHBIX MPOTO-
KOJIOB OOMEHa JTaHHBIMU, TTO3BOJISIOLINX
CBsI3aTh BOEIMHO OOOpYIOBaHUE pa3iuy-
HBIX TTPOM3BOIUTENCH, a TakxKe obecre-
YUTh B3aMMOJACMCTBUE HUXKHETO U BEPX-
Hero ypoBHeit ACY. HakoHell, mpoMbIIiI-
JIEHHasl CeTb — 3TO 00pa3 MbICIU MHXKe-
Hepa, omnpeAessIoIi KOHGUrypaluumo u
MPUHLUIBI TOCTPOEHMS cucTeMbl. OT TO-
ro, Kakasi ceTeBasl apXMTeKTypa BbIOMpa-
€TCsl CerofiHsl, OyIyT 3aBUCETh HE TOJBKO
3aTpaThl HAa CO3IaHUE CUCTEMbI, HO U CPOK
€€ XU3HH, ee CIIOCOOHOCTb K Pa3BUTUIO,
TO €CThb, KaK MPUHATO ceiiuac roBOPUTb,
HMHTerpajbHasi CTOMMOCTb BJIAJEHUSI.

JlaBaiiTe momnpodyem chopMyJIMpOBaTh
JIUILIb HEKOTOPbIE OCHOBHBIE TPEOOBAHMSI,
KOTOpbIE MOXKHO TPEIbSIBUTh K «UI€ab-
HOW» MIPOMBILIIJIEHHOM CETH.

1. IIpon3BOAUTETBHOCTb.

2. [IpenckasyeMocTb BpPEMEHHU TOCTaBKHU
nHGOPMALIUH.

3. [ToMexoycTOMYUBOCTb.

4. IOCTYITHOCTb U MPOCTOTA OpraHU3alnU
(usngeckoro kaHaja repeaady TaHHBIX.

5. MakcuMasibHbIi CepBUC ST MPUITOXKE-
HUIi BEpXHETO YPOBHS.

6. MUHUMAaJIbHAs CTOMMOCTb YCTPOMCTB
armapaTHOM peaJn3aliy, 0COOeHHO Ha
YPOBHE KOHTPOJIJICPOB.

7. BO3BMOXHOCTb TIOJIYYEHMST «pacrpee-
JICHHOTO WHTEJUIEKTa», IMyTeM IpeIo-
CTaBJICHWS] MaKCUMaJIbHOTO JOCTyIa K
KaHaJTy HEeCKOJIbKMM BEIYIIIMM y3JIaM.

8. YrpaBisieMoCTh U CaMOBOCCTAHOBJIE-
HHE B clydyae BOSHUKHOBEHUSI HEIlITaT-
HBIX CUTYallUIA.

Kak BUIHO, B MOJYYMBIIEMCS CITUCKE
rmepBoe TpeboBaHWE MPOTUBOPEUYUT BTO-
pOMY, TpeTbe — YETBEPTOMY U TaK Jajee.
Bosee Toro, momoGHBIE MPOTHUBOpPEUUS

TIPUXOIUTCSI OOXOMUTH TOCTOSTHHO M Ha
BCEX YPOBHSIX ITPOESKTUPOBAHUSI, HAUMHASI
C TOro, Kakoil hopMar nakera rnepenayu
JAHHBIX BEIOPATh: TOT, KOTOPHII TO3BOJIUT
OCYILECTBJISATh PACUIMPEHHOE YIpaBiie-
HUE CEThlI0 U YIAJIEHHYIO 3arpys3Kky, WUu
TOT, KOTOPBIII 00eCIeYuT MaKCUMaJIbHO
ObICTPYIO pabOTy ¢ OOJIBLIUMM YMCIOM
IICKPETHBIX CUTHAJIOB, 3aKaHYWBas pe-
meHueM ¢uiaocodckoil mpodieMbl, 4TO
JTydIle: IPUMEHUTh HEe caMoe COBPEMEH-
HOE, HO TIPOBEPEHHOE TOIaMU peIlleHMe,
WU TIPUMEHUTH Kaxylieecs: OJIECTIIIM
U COBPEeMEHHBIM pelieHue, KOTOpoe TIo-
YeMy-TO OKa3bIBaeTCs MOPOXE U ellle IO
CUX TIOp He TIPUMEHSIeTCSI Ha TIPEeNIpUsI-
TUU-KOHKYpPEHTE.

Takum oOpa3om, MOXKHO MoJjiarath, 4To
TIPOMBIIIIEHHAs] CETb — CYTh OIWH 0OJb-
moii kommpomucc. M oT Toro, xak pac-
CTaBJICHBI aKIIEHTHI B 9TOM KOMITPOMUCCE,
3aBUCUT YCIEITHOCTh peIIeHUs 3aaad,
CTOSIIIUX TIEPel CETeBOW apXUTEKTYpPOIi.
K mpoMBIIIIEHHBIM CETSIM BITOJTHE TIPUIMe-
HUMBI PE3YyJIBTaThl TEOPETUYECKUX W3bIC-
KaHWUU B 0OJAaCTM KOMMYHUKAIIMOHHBIX
ceTeit 00IIero Ha3HAUEHUSI, TIO9TOMY CTa-
HOBSITCSI BIIOJIHE TOHSTHBIMU TTOCTOSTH-
HbIE CCBUTKM Ha Moenb B3anMOoneicTBUs
OTKpHITHIX cucTeM (Open System Intercon-
nection model), mpuHATYI0 MeXmyHapoa-
HOI opraHu3alueil Mo CTaHAAPTU3ALNU
(ISO). ¥YMecTHO HamOMHUTH Ha3HAYEHUE
BCEX ceMU ypoBHel aToit monenu. [lomnpo-
OyeM KpaTKO TMpOoaHaIM3UPOBATh TMPUBE-
JIEHHbIE ajiee CeTeBble PEIleHUsT UMEHHO
C 9TOI TOUKM 3peHUs. A UMEHHO, TIoCcTapa-
€MCsI TIOHSITh, ISl PEelleHUsT KAKUX OCHOB-
HBIX 3a/1a4 CO3IaBaJIMCh 3TU CETU, YeM pa3-
paboOTYMKHU KePTBOBAIU, YTO BBIABUTAIU
Ha TIepBBIi TUIaH U KaKhe BO3MOXKHOCTH
9TO 1aeT KOHEUHBIM IOJIb30BATEIISIM.

JKCKYPC B TEOPUIO

IIpennaraio BblIEAUTH TpU Haubosee
3HAYMMBbIX IApaMeTpa, MO0 KOTOPbIM MOX-
HO HEKOTOPBIM 00pa30oM CpaBHUBATh CETU
U KOTOPbIE MOCTYXAT OCHOBOW IS Jajib-
Hefiei kinaccudukalu, a UMEHHO: TO-
MoJIoTUsI ceTu, 00beM MHGOPMAIIMOHHO-
ro cepBucCa, IMPEAOCTaBISIEMOrO CETbIO,
U croco® gocTtyna K hbu3nieckoMmy KaHa-
Jly Tepefavyu JaHHbIX.

Tononorus cetn

HauGonee pacnpocTpaHeHHBI THIT Ce-
TEBOM TOIOJOTMM — 3TO OOIIas IIMHA.
OCHOBHOE TIPEUMYIIECTBO — IIPOCTOTA
U JIellIeBU3HA, JIETKOCTh TIEPEeKOHMUTYPH-
poBaHusi. He OoUTCSl OTKIIOYEHMST WU
TTOJKJTIOUECHMST YCTPOMCTB BO BpeMsl pa-
00Tbl. XOpOUIIO TMOAXOAUT IJISI CUJILHO

pacripeieJIecHHBIX 00BeKTOB. KMMeeT psim
«TE€HETUYECKMX» HEIOCTATKOB, 8 UMEHHO:
MPUCYTCTBUE B KaXKIOI TOYKE CETH OOIIIe-
ro TpacuKa, OmacHOCTh IMOTEPHU CBSI3U MPHU
OIMHOYHOM OOpBIBE KaHajla CBSI3U WU
daTaIbHOM BBIXOJIE M3 CTPOSI OMHOTO y3J1a.
TomoJjiorust TUIA «KOJbLIO» OYEHb I10-
MyJISpHA CO BPEMEH BBIXOIAa Ha PBIHOK
cetu Token Ring ¢pupmbr IBM. Mcrnonb-
30BaHME TTPOTOKOJIA C ITUKJIMYECKOM Te-
penaueii mapkepa (IEEE-802.5) mo3Bossi-
eT CeTsAM ¢ TaKoW TOMoJoTueil obecre-
YUTh aOCOJIOTHYIO TPENCcKa3yeMOoCTh U
XOPOIIIYIO TIPOIMYCKHYI CITOCOOHOCTb.
OCHOBHBIMM HEIOCTaTKaMU TOIOJOTUM
SIBJISTFOTCSI BBICOKAsl CTOMMOCTb OpraHu-
3allMM KaHaja CBSI3M, HepalMOHaIbHOE
(B OOJBLIMHCTBE CJy4aeB) HMCIIOJIb30Ba-
HUE ceTeBOro Tpaduka M ToTeps Bcei
CUHXPOHM3ALMM CEeTU B clydyae cOosl u
OTKJIIOYEHMST XOTSI Obl OTHOTO M3 Y3JI0B.
Tormosorust «3Be31a», SIBJISISICH JIOTMYeC-
KMM MPOJODKEHMEM MOHOKaHasa, ooecrie-
YyBaeT JOINOJHUTEIbHYIO 3alluTy Bceit
CETH OT BbIXOJIA U3 CTPOSI WM OTKIIOUECHUST
Y3JI0B, TIO3BOJISIET CYIIIECTBEHHO ONTUMM-
3UpoBaTh TpaduK, repeaanas MakeThbl TOJIb-
KO B T€ «JIy4U», TIIe HAXOASITCs MX ToJyda-
Teau. IlocnenHee 0COOEHHO CYyILLIECTBEHHO
IS CETel, TIe TOMyCKAIOTCs KOJUTU3UU.

Monvora nHpopmauMoHHOro
cepBuca

CylIecTBYET XOPOIIIO U3BECTHASI MOJIEITb
MeXIyHapoaHON OpraHu3aly Mo CTaH-
naptusauuu (ISO/OSI), mpusBaHHas pa3-
TPaHUYNUTh U (HOPMATNU30BaTh (PYHKIIMH,
BBITIOJIHSIEMbIC PA3TMUYHBIMU YPOBHSIMU
arnmnapaTHOTO U MPOrpaMMHOTO obecrieve-
HUSI CETeBOM CTPYKTYphI. JlaHHAsT MOJe/b
ompenessieT ceMb YPOBHEl cepBuca, Irpe-
JTOCTaBJISIEMOTO CeThIO (Tabnuia 1).

Ha ¢usuyeckom ypoBHe OIpEesIIOTCS
(usuueckre xapakTepuUCTUKU KaHaja
CBSI3U U TTapaMeTpbl CUTHAJIOB.

KananbHbiii ypoBenb (dopmupyer oc-
HOBHYIO €JMHUILYy TepelaBaeMbIX [aH-
HbIX — MaKeT ¥ OTBeYaeT 3a AUCIUTUIMHY
JIOCTYIa YCTPOMCTBA K KaHaly CBSI3U
(Medium Access Control) u yctaHOBIIe-

Ta6nuua 1. YpoBHuU, onpepensembie MoJeNbio
B3aUMOAENCTBUA OTKPLITbIX cucteM (ISO-Open
System Interconnection Model)

7 || Application MpuknagHoi ypoBeHb

6 | Presentation YpoBeHb npeacTaBeHns
5 | Session YpoBeHb ceccuii

4 | Transport TpaHCnopTHbIN ypoBEHb
3 | Network CeTeBoil ypoBeHb

2 || Data Link KaHanbHbli1 ypoBeHb

1| Physical dusnyecknit ypoBeHb
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Hue Jormueckoro coemuHeHus (Logical
Link Control).

CerteBoii ypoBeHb OTBEYaeT 3a ampeca-
LIMIO ¥ IOCTaBKY TaKeTa 0 ONTUMAaJIbHO-
MY MapuipyTy.

TpancnopTHblii ypoBeHb paz0Oupaercs
C COMEPKMMBIM TIaKETOB, (POPMHUPYET OT-
BETHI Ha 3aIIPOCHI WJIX OPTaHMU3YET 3aIpo-
ChI, HEOOXOIMMBIE JIJIST YPOBHSI CECCHIA.

‘YpoBeHb ceccuii orepupyeT CoOOOLIEeHN-
SIMA Y KOOPAWHUPYET B3aMMOJCIICTBUE
MEXXy Y4aCTHUKAMM CETH.

YpoBeHb MpencTaBJIEHHS 3aHMMAaeTCs
npeodpazoBaHueM (GOpMaTOB TaHHBIX,
€CJI 3TO HEOOXOIUMO.

IIpuknaaHoii ypoBeHb — 3TO HabOp
nHTepGeiicoB, MOCTYIHBIX MpOTrpaMme
MOJIb30BaTENS.

Ha mnpakTrke OOJBIIMHCTBO IMPOMBIILI-
JICHHBIX CeTell OrpaHUYMBAETCSI TOJBKO
TpeMs U3 HUX, a UMEHHO (DU3UYCCKUM,
KaHaJIbHBIM M NpuKIagHbIM. Haubonee
«TIPOJIBUHYTHIC» CETH PEIIAIOT OCHOBHYIO
YyacTh 3ajay anrnapaTHO, OCTaBJsis IPO-
IPaMMHYIO TIPOCTIOMKY TOJBKO Ha Celib-
MOM ypoBHe. JleiieBble ceTu (Harmpumep
ModBus) 3auacTyio MCMONb3yIOT Ha (U-
3uyeckoM ypoBHe RS-232 unu RS-485, a
BCE OCTaJIbHbIe 3aJauyu, HauyMHas C Ka-
HaAJIbHOTO YPOBHs, pelIaloT IMporpaMM-
HbIM IyTEM.

Tun pocryna k pusnyeckomy
KaHany
ToBops a3eikom ISO/OSI, aT0 BTOPOII,
KaHaJIbHbBIN, ypoBeHb Moje . Ha camom
nesie, MO OOJIBIIOMY CYETY, CYIIECTBYET
[IBa TUIA JOCTYMa: C KOJUTM3USIMU U Oe3.
JlocTyr K KaHasly ¢ KOJUTM3USIMU UCITOJTb-
3ytoT Ethernet, CAN u LON. Takoii Tumn
IocTyrna Mo3BojisieT 3(hGdEeKTUBHO HC-
MOJIb30BaTh TMPOIMYCKHYIO CIIOCOOHOCTh
KaHajla U TIPEJOCTaBIATh TOCTYI B CETh
HECKOJIbKUM aKTHBHBIM Y3JIaM.
EnuHCTBEHHBIM MUHYCOM TaKOTO TOJI-
Xola SIBJISIIOTCSI COOCTBEHHO KOJUIM3UM,
KOTOpBIE HE MO3BOJISIOT yKa3aHHBIM Ce-
TSIM Ha PaBHBIX KOHKYPUPOBATb C JIETep-
MUHHUPOBAaHHBIMM TMPOTOKOJIAMHU B psiie
3anay. Jlsi paspenieHus: KOJIU3ui npu-
MEHSIIOTCSI pa3InYHbIe TPUEMBbI.
Hampumep, B cersix Ethernet mpume-
Hsetcs texHonorus CSMA/CD (Carrier
Sense Multiple Access with Collision
Detection). TexHosor1st OCHOBaHa Ha 10-
CTOSIHHOM TPOCJIyLIMBAaHUU JTUHUU BCe-
MU y3JlaMU U TeHepaluy MOBTOPHOIA TO-
MBITKY 3aHSTUSI KaHAJIA Yepe3 CydalHbli
MPOMEXKYTOK BPEMEHU B cCllyyae, eciu
oOHapyKeHa IOMbITKA OJHOBPEMEHHOIO
JIOCTYTA K KaHaTy HECKOJIbKUX CTAHLIMIA.
ITpuHLMIIMaNBEHO Apyryio GopMy paspe-
meHust Kousuii gemoHctpupyetr CAN.

CeTteBble apantepbl

ans wuH ISA, PCl, PCMCIA un PC/104

DeviceNet, SDS, ASI u ModBus

o [ipariBepbl M NPOrpamMmbl
KoHdburypauumn
ana Windows 95
1 Windows NT

MoapobHocTn —
B 6ecrnnatHom
KaTtanore
MPOCODT

®dakc ana 3akasa:
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B U1 OCHOBHbIX TUNOB NpPoMbiuieHHbIX ceTen Fieldbus
m ang yctaHoBku B IBM PC coBMeCTMMble KOMMbIOTEPbI

o MonHbin HaGop ceTeBbix aganTtepos Fieldbus
o ApanTepbi gnsa PROFIBUS, Interbus, CANopen,

o KonBeptopbl npotokonoB (Fieldbus RS-232)
e Hepoporue mopynu ans BCTpaMBaeMbIX CUCTEM

y L8
hilschar?
B KOMMYHUKALUMMUN

o0 b
ERRSTA | _ |

=l
NEPEAOBBIE
TEXHOAOTUMU
ABTOMATU3ALIUU

10011011011 — Mepepaya 1 cTaHyum
100110111... _— TMepepava 2 cTaHUumn

MOMEHT NpeKpalieHna nepeaayn
10011011011 — PesynbTar

Puc. 2. Paspewenue konnusuii no CAN-npotokony

Ero mnporokon oOTHOCUTCA K Kjaccy
CSMA/CR (Carrier Sense Multiple Access
with Collision Resolution). Pa3spenienue
KOJUTM3UIA TIPOU3BOAUTCSI armapaTypoit mo
MPUHLIMITY MTOOUTOBOIO CpPaBHEHUs CeTe-
BBIX aJpecOB KOHMIUKTYIOIIUX YCTPOIMCTB
(puc. 2). CtaHuus, NbITaoIAsICs TiepenaTh
OUEPETHYIO «eAMHUYKY» U3 CBOETO apeca,
BU[ISI, UYTO peaibHO B KaHaje Iepenaercs
«HOJIb», TIOHMMAET, YTO KOHMIUKTYET, U
OTKJIaJIbIBa€T MOIBITKY 3aHSTh KaHal 10
Jyqindx BpemeH. CTaHLMS, Tepenarolas
«HOJIMK», CITIOKOMHO MPOI0JIKAeT CBOE Je-
jo. Takum oOpa3oM, XOTSI KOJUIM3UU U
BO3HUMKAIOT, HO pa3pellaloTcs Mpeackasye-
MO U B IIpeacKaszyemoe BpeMsi. IMeHHO 310
Mo3BOWIO ceTsiM Ha ocHoBe CAN-npoTo-
KOJIa 3aHSTh JOCTOMHOE MECTO B pa3jimd-
HBIX OTpacyisiX, OCOOEHHO B aBTOMOOWJIE-
CTPOEHUH, TJIe BaXKHBI MYJBTUMACTepHBIC
CEeTH C pacIpene/leHHbIM MHTEJIEKTOM.

JanbHeiilee pa3BUTHE TaHHAsT TEXHO-
Jgorust nmoayymwna B cetssx LON. Toabko
B otiinuue ot CAN apryMeHTaMu B CIlope
3a KaHaJ SIBIISTIOTCSI HE CeTeBhbIe ajpeca,
a JTUHAMHWYECKU WU3MEHSIEMBIE MPHOPU-
TETHBbIE YPOBHM TAKEeTOB, UYTO TTO3BOJISET,
HampuMmep, MakKeTy, HecyliemMy BaXXHYIO
UHGOOPMALINIO U TPeOyIoIeMy HeMeIeH-
HOTO OTBETa, JIETKO <«IIPOOUTHCS» Uepe3
MOTOK HU3KOIPUOPUTETHBIX MH(OpMa-
LIUOHHBIX OOMEHOB.

Ho ocHoBHast Macca TPOMBIIUIEHHBIX
CETEBBIX IPOTOKOJIOB UCTIOIB3YET BCe-TaKU
JNeTepMUHUPOBAHHBIN CIIOCO0 JOCTymNa K
KaHaJTy 110 TIPUHIIUITY «3aIIPOC-OTBET» WIIN
C TMOMOILIBIO TIepeauu Mapkepa. 9T1o 3¢-
(EKTUBHBIN ITyTh TSI OpraHMU3alluU YeT-
KOTO Y PUTMUYHOTO CETEBOTO B3aMMOJIEHi-
cTBUs. B oCHOBE TIPOTOKOJIOB € Tiepenaveit
MapKepa JIeKUT TPUHIIAIT TTOCTOSTHHOTO
HaJIMYMUSI B CETH CUHXPOHU3UPYIOLIETO
MaKeTa, Ha3bIBaeMOT0o MapKepoM (puc. 3).

[lepeitmeM K KpaTKOMY paccKasy O He-
CKOJIBKMX KOHKPETHBIX CETEBBIX PEIICHM -
SIX, TIPEICTABISIONINX, C TOYKU 3PECHUS
aBTOpa, HaMOOJBIINIA WHTEPEC IO TTOIY-

T
1 2 3

A A A

Puc. 3. MocnepoBatenbHOCTb NPOXOXKAEHUA
MapKepa CpeAu aKTUBHbIX Y4aCTHUKOB CETH
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JIAPHOCTW Ha HAIEM PLBIHKEC B OuKaii-
1Ie€ BpEMsI.

FounbATION FIELDBUS

HecmoTpst Ha OTCYTCTBUE IIMPOKOIA
MpaKTUKUA BHeapeHus B Pocuu, xouetcst
HEMHOTO OCTAHOBUTBCSI Ha JAHHOM pe-
IIEHUH, TaK KaK MOIKYITaeT ero HeoObIK-
HOBEHHasl KpacoTa M TPOAYMAaHHOCTb.
Foundation Fieldbus (manee FF) — ca-
MBI MOJIOAOW M OBICTPO pacTylIui
CTaHIApT Ha TPOMBIIUIEHHYIO ceTh. OH
BoOpaJ B cebs1 caMble COBPEMEHHBIC TEX-
HOJIOTUM TIOCTPOCHMUSI YIIPABJISIONICH ce-
™A Maciraba npennpusatus. [Ipencras-
JisieT coOOl NBYXYpOBHEBBIN CETEBOM
MPOTOKOJ, OOBEIUHSIONINI B ce0e YepPThI
MOIIHOM MH(OPMAaIIMOHHONW MarucTpaiu
IJI1 OOBEIUHEHUST KOMITBIOTEPOB BEPX-
HETO YPOBHS 1 yNPaBISIONIEH ceTr, 00b-
e€IMHSIONICH KOHTPOJUIEPHI, YIpPaBIsio-
IIMe KOMITBIOTEPHI, JATYMKU U MCIIOJ-
HUTeNbHBIE MexaHu3Mbl. [IpenocraBiser
MOJIHBINA CepBUC, OT mepenadyun ¢haitaon
1 0O0JbIIMX O00BEMOB MHMOPMALUU 10
3aMbIKaHUSI KOHTYPOB yMpPaBJIE€HUSI KOH-
TPOJIEPOB, BKJIIOYas obOecreyeHue 3a-
TPY3KM B KOHTPOJUJIEPHI YMPABISIOLINX
MporpaMM M JOCTYN K MacCUBHOMY 000-
pynoBaHuo. M Bce 3T0 B paMKax OIHOTO
cTaHaapTa. 3By4UT NPOCTO (haHTacTUUYEC-
k. Ellle HeBeposTHee BBIMISIAST MPOTHO-
3bI Ha OJiKaiiiee oynyiee. [To oneHkam
Acconaiy MHTETpaTOpOB YIpaBIsio-
mux cucteM (Control System Integrators
Assotiation — CSIA), B 2000 rogy He Me-
Hee 80% BHOBbL CO3IaBacMbIX CHUCTEM
OyZIeT B YacTU CETEBbIX TEXHOJOTUI COB-
MecTumo co cranaaptom FE

[IpakTUyeckn cTaHAapT oIpeaeseT
IIBa ypoBHsSI ceTd. Ha HUXHEM ypoBHe
(H1) B xauecTBe (pU3MUYECKOI Cpebl me-
pefayr JaHHBIX 32 OCHOBY B3SIT CTaHIAPT
IEC 61158-2, KOTOpBIif MO3BOJSIET HC-
noJjb3oBath ceTb FF Ha B3pbIBOOMACHBIX
MPOU3BOACTBAX C BO3MOXHOCTbIO 3aIUT-
KU aTYMKOB HETMOCPEJACTBEHHO OT KaHa-
J1a CBSI3M.

CxopocTh Tepenayn MHGOpMaluu Ha
yposHe H1 cocrasnsier 31,5 kout/c.

Ha BepxHeM ypoBHe (ObiBIIMIT H2) B
HacTosiIee BpeMsl, KaK MpaBuiIo, UCTIOTb-
3yercss FF HSE (High Speed Ethernet),
OCHOBaHHBI, KaK BUIHO 13 Ha3BaHUS, Ha
cetn Ethernet co ckopocteio 100 Mout/c.

Ocob6eHHocThiO cTaHaapta FF sBnser-
cs TO, YTO B HEM OMpeAesieH IOTOTHU-
TEJbHBIM IOJb30BATEIbCKUI YPOBEHD
(User Layer), mo3BoJISItOIIMIA, TPUMEHSISI
npenonpenesieHHble  (GyHKIIMOHATbHbBIS
0JIOKM, CTPOUTH IPOMBILIUIEHHBIE CETH C
pactipeie/IeHHBIM MHTEJUIEKTOM.

PROFIBUS

B pasBepHyTOM TIpencTaBieHUM He
Hyxnaetcs. Becobma nomynsipen B EBpone
u ocobeHHo B [epmaHuu. AKTUBHO TpO-
NIBUTAETCSI B KAYECTBE CTAHAAPTHOTO pe-
meHus KommnaHnueit Siemens. I[pencraB-
JIIeT coOOl KilaccuyecKylo ceTb Ha 0ase
o01Iel IIMHBI ¢ Nepeaayeid Mmapkepa.

PROFIBUS cymiecTByeT B TpeX OCHOB-
HBIX BapUaHTax:

PROFIBUS-DP — OGwicTphiit  (mo
12 M6uTt/c) omHOMAaCTEepHBIN MPOTOKOJI.
dusnyeckas cpena nepenayd — KpaHU-
poBaHHas BUTas Mapa ctaHgapra RS-485.
Xopouo NoaAXOAUT /i1 MOCTPOEHUS ObIC-
TPHIX NETEPMUHUPOBAHHBIX Dacrpese-
JIEHHBIX CUCTEM cOOpa JaHHBIX U yIpaB-
JIEHUSI C OTHUM BEAYILIUM Y3JIOM.

PROFIBUS-FMS Bxiiouaer B cebs
JOMOJHUTENbHBIC TUrbl maketoB (Field-
bus Message Specification). Ilo3BomsieT
OpraHu30BbIBaTh B OJHOU CeTH padboTy
HECKOJIbKMX aKTUBHBIX CTAHLIUIA.

PROFIBUS-PA — cereBoil uHTEp-
eiic, pusnueckas cpea repegadyun aaH-
HBIX KOTOPOTO COOTBETCTBYET TpeboBa-
HusMm crangapta IEC 61158-2. Moxer
MPUMEHSITbCS 151 TOCTPOEHUSI CeTH,
COEIMHSIIONIEH NCITOJHUTEIbHbIE YCTPOi-
CTBa, JAaTYMKU U KOHTPOJJIEPHI, pacro-

Cbhododal

cuctem ACY TN
Tvn Fieldbus

1 KoMnakTHbIx cructem ACY Tl no cpaBHeHWO
C TPaauLMOHHbIMK TTTK

Y UM poBble KaHarbl, BXOLbl 1 BbIXOLbI

WAGO~I/O~SYSTEM

HIH iiiiii“iiiiﬂ

WAGO aaet nHxxeHepam ACY TN ceo60oAY BbiGopa

* MPU CO3AAHUM 1 MOLIEPHM3ALMM PaCrPeAeneHHbIX
+ BblOMpaTh Hanbonee NOAXoAALMIA ANs Baluero npoekTa

* B CO30aHMN Havboree SKOHOMNYECKM 3HDEKTUBHbIX

*  KOMOMHMPOBaTb B NIOOOM KOMMYeCTBe aHanorosble

JIOKEHHbIE HEMOCPENCTBEHHO BO B3PbIBO-
OIMaCHOM 30He.

Ha npuxnanHoMm 1 KaHaJIbHOM YPOBHSIX
PROFIBUS-PA ucnonb3yet BeCh cepBuC,
nocrynsbiii B PROFIBUS-FMS. Ha ¢u-
3U4ecKoM ypoBHe wuHTepdeiicet HI1
Foundation Fieldbus 1 PROFIBUS-PA
HUCTIOJIb3YIOT OJMHAKOBYIO BUTYIO TIapy,
OJIMHAKOBbIC YPOBHU CUTHAJIOB U CKOPO-
CTU Mepefayu M TMO3BOJISIIOT OKOHEYHbIM
YCTPOMCTBAM 3alUTHIBATHCS HEIOCPEICT-
BEHHO OT KaHaJja CBSI3U.

bosee Toro, 1Ba 3THX MPOTOKOJIA MOTYT
OJHOBPEMEHHO YXMBAaTbCS Ha OIHOM
U TOM Xe dusmyeckoM ydactke cetu (!).
[IpocTo KaHaJIbHBIN YPOBEHb KaXKI0T0 13
IPOTOKOJIOB «HE MOHUMAaeT» MaKeThl KOH-
KypeHTa.

Kaxkwue ke 3amaun Hanboree mpocTo pe-
matotcs ¢ momoubio PROFIBUS?

Bo-1epBbIx, 3TO0 MOIEpHU3ALIMS U pac-
M PeHNEe BOBMOXHOCTEH CYIIeCTBYIOIINX
cucreM. [1penronoXum, 9To BB yKe IMe-
ere Simatic S7, B KOTOpbIiA MOXHO 100a-
BUThb TOJIBKO OJWH MOMYJIb PacIIMpeHUs,
a KOJIMYEeCTBO KaHAJIOB, KOTOPbIE HE0OX0-
IMMO N00aBUTh B CHUCTEMY, MPEBBIIIACT
MaKCUMaJIbHO BO3MOXHOE JUISI TAaHHOTO
Tua Momysist. [locie HeCJTIOKHBIX pacue-
TOB BBI TTIOMMETE, YTO JIyYITUM PEIICHUEM

e T

WAEO =

CAGE CLAMP

3anpocuTte y Hac
no dakcy

(095) 234-0640
AONONHUTENbHYIO

Kourponnep ana Ethernet

MHpOopMaLMio
no WAGO-1/0-SYSTEM
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B JaHHOM ciydae OymeT mpuoOpeTeHue
Mactep-kapTel PROFIBUS-DP nmnsa Ba-
mero S7 v MHTEJUIEKTyaTbHBIX pacipee-
snerHbix YCO tuma WAGO 1/0.

[Mpuyem, ¢ TOUKM 3peHUsT TIPOTPAMMU-
pOBaHUSsI, BB HE 3aMETUTE PA3HUIIBI MEX-
Iy TaHHbIMU, TtorydyaeMbiMu PLC u3 no-
KaJIbHOTO MOMYJis, U WHbOpMaIueil ot
ynaneHHbix YCO. bosee Toro, eciiu Boo6-
e He YCTaHABIMBAaTh B S7 HUKAKUX MO-
nIyJeil, KpoMe CeTeBOi KapThl, a BeChb
BBOJI-BBIBOJI CI€IATh HA pacIpeaeeHHbIX
YCO WAGO 1/0, Bbl moJay4nTe HE TOJNb-
KO CYIIECTBEHHBI «39KOHOMUYECKUIL
a¢ddexT», HO 1 bosee TMOKYIO, pacrpene-
JIEHHYIO U JIETKO MacIITabupyeMylo CHUC-
temy. UMEHHO TIO 3TOMY IMyTW CEromHs
MPOU3BOIUTCSI MOJAEPHU3ALIUS «KJIaCCU-
YeCKMX», MOCTPOEHHBIX Ha TPaauLIMOH-
Hbeix PLC eBponeiickux npou3BOJICTB.

Crenylouiasi 3aiaya, KOTOPYIO 4YacTo
MPUXOAUTCSI peliaTh pa3paboTyukKy, —
9TO CO3IaHME «C YUCTOTO JIUCTa» HOBOU
pacmnpeziesIeHHO crucTeMbl cOOpa TaHHbBIX
U YTIpaBJICHUSI.

Buioop PROFIBUS B kauecTBe ceTeBOii
Cpelbl CEeroIHsI BBIMJISIAUT BIIOJHE OMpaB-
naHHbIM. CToNIb e OMpaBOaHHBIM OKa-
3piBaeTcst Beioop IBM PC coBMmecTHMBIX
KOHTPOJUIEPOB B KAUECTBE OCHOBHBIX YII-

OO0OpYAOBAHME AAAl CETEW
INDUSTRIAL ETHERNET

KoHueHTpaTOPpbI
cepum Rail Hub Family

PaBJISIOLIMX Y3710B ceTu. Bo3mox-
Hbl HECKOJIbKO MPUEMJIEMBIX KOH-
durypaliuii, BBIOOp KOTOPIX OIpe-
JIeJISIETCSI MOCTaBJAEHHOM 3a1auei.

Ecniu tpebyercss o0beAMHUTHL B
NIeTePMUHUPOBAHHYIO CETb He-
CKOJIbKO KOHTPOJLJIEPOB, OITH-
MaJbHBIM  BapuMaHTOM  OyjaeT
PROFIBUS-FMS. Jlns co3gaHus
CETH C LIEHTPAIU30BaHHBIM UHTEJIJICKTOM
U pacrnpeieieHHbIM BBOIOM-BbIBOJIOM
syuie Bcero nogoiiaetr PROFIBUS-DP.

Hawnbosnee npocroii crocod mocrpoe-
HUSI CUCTeMbI TTOKa3aH Ha puc. 4. B atom
clyJyae IMKJ YIpaBJIeHHUsS] 3aMbIKaeTcs
BHYTPU paboyeil CTaHIIMU, KOTopasi BbI-
CTylaeT OJHOBPEMEHHO B POJIM Ollepa-
TOPCKOM CTaHIIMW W MPOTPAMMHOTO aHa-
siora PLC. [17151 aTOrO B Heli ycTaHaBIMBa-
erca Mactep-kapra PROFIBUS-DP, a
Benomble (slave) y3ibl, Takue kak WAGO
[/O wnu ET200, monkitioyaroTcs K Heii o
TOIOJIOTUU «O01Ias IIKHA».

Jlornyeckn MOTOKM AaHHBIX B TaKOW
CEeTH JeJISITCST Ha TP OCHOBHBIX ITUKJIA.
1. Llwko1 BBOa-BbIBO/IA BBHITTOJTHSIETCSI TIOT
yIpaBJeHeM KOHTpPOJUIepa BEIOMOIO
y3n1a. B 2TOM 1MKJIe TPOMCXOOUT aBTO-
MaTUYeCKUil OITpoC MOIyJiell BBOA, yCTa-
HoOBJIeHHBIX B YCO, u cTpouTcs Tadiauia

B
HIRSCHMANN

Rheinmetall Elektronik

Cucrembl pesepBupoBaHun

Redundancy Manager

KommyTaTOopbl
cepuwu Rail Switch Family

TpaHcuBepbI
cepum Rail Transceiver

(L BT T SRl A
e

8 @ . ‘e ‘@ @ =@

HIRSCHMANN

AT Mocksa: renedon: (095) 234-0636 o dakc: (095) 234-0640
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06beKT
Lukn
yco ynpaBneHua ‘/Hlﬂ/ SCADA
061beKT Profibus
OPC-cepBep
Mactep-kapTta | | UHTepdeiic ‘
Profibus DP c onepatopom
Pa6ouas cTaHuus

Puc. 4. LleHTpanusoBaHHoe ynpaBneHue,
pacnpepeneHHble YCO

MMOCJIEAHUX 3HAYeHUI, TOTOBBIX K IIepe-
nade B ceTb. OMHOBPEMEHHO C 3TUM TIPO-
WCXOIUT Tepeadya BBIXOMHBIM MOIYJISIM
YCO HOBBIX 3HAYEHU, MOJTYYEHHBIX U3
cetu. JUTMTETBHOCTh 3TOTO IIMKJIA 3aBH-
CUT OT KOJIMYECTBA YCTAHOBJIEHHBIX MO-
QyJiel M, KaK MpaBujio, U3MepsSIeTCs eIu-
HUIIAMU MWITUCEKYH]I.

2. lukn ceteBOoro oOMeHa pearn3yeTcs
110 WHUIMATUBE BeIyIIero y3jia, B JaH-
HOM cllyJae 1O MapKepy MacTep-KapThl
paboueii craHiuu. B atom 1ukie Bemny-
muii popMUpyeT TaKeThl, COmepXKallne
JMaHHBIE IS MOMYJIeH BBIBO/IA KAXKIOTO U3
a0OHEHTOB, ¥ TPUHUMAET OT HUX MaKeThl,
B KOTOPBIX TepenaeTcss WHMOOPMAIUsS OT
BXOMHBIX MomyJieit. [lakeTsl onmTuMu3n-
pOBaHBI HACTOJBKO, YTO Ha Tiepenayy
JMAHHBIX OTBOIUTCSI POBHO CTOJIBKO MeCTa,
CKOJTbKO 3TU JaHHbIe 3aHUMaioT. Hampu-
Mep, Tiepe/iada aHaJIOTOBOTO CUTHANA 3a-
HUMaeT B CETEeBOM IIaKeTe aBa 0Oaiita,
a Tepefaya MUCKPETHOTO — OAWH OWT.
CrnyxebHast uWH(pOpMalUMsg B ITaKeTax
MpenebHO Majla, TI09TOMY TeopeThdec-
Kas TIPOTYCKHAasl CIIOCOOHOCTh CeTH
YMEHBIIIAeTCSI B OCHOBHOM TOJIBKO B CBSI-
3U ¢ u3epXkKaMM Ha Tiepemady u obpa-
0OTKYy MapKepa, a TakKe M3-3a TOTO, YTO
TapamMeTphl IMepeaaloTcs 10 CeTH He3aBU-
CHMO OT TOTO, UI3MEHWJIOCHh UX 3HaYeHNe
CO BPEMEHH TMPEbITYyIIero MUK Ompoca
unu HetT. Llukn cereBoro oOMeHa ocyie-
CTBIIsSIeTCSI 0e3 y4JacTusi LIEHTPaJIbHOTO
npoiieccopa paboyeil CTaHIUKU U HAYUHA-
eTcsl cpasy TocJie TOAaYu HaTpPSDKEHUS
MUTAHWSI Ha CETEBYI0 KapTy U CETeBbIE
YCO. JlanHble, KOTOpbIe MepeaarTcs
BEZOMBIM abOHEHTaM, BEOYIIUI MOCTO-
SIHHO OepeT U3 OMNpeAeIeHHOTO MOJs aj-
pECOB CIELUMaIbHON ABYXIIOPTOBOU Ma-
MaTU. B 2Ty ke maMmsTh mocie Kaxaoro
LMK/Ia oOMeHa MO CeTU MOMeIAlTCs
HOBbIE 3HAYEHUSI, MOJTyYEeHHbIE OT KaHa-
JI0B BBoJA. [J1s1 ycKOopeHusl ceTeBoro o6-
MeHa JaHHble B MakeTax MepenalTcs
noapsii, 0e3 ykaszaHUsI UX MCTOYHHUKA
WM, Hao0OpoT, aapecara. st TOro 4yro-
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B 3ATMMCHYIO KHMXKY MHXEHEPA

Obl BeAyLIUii «3Ha», KaKue
W3 YYaCTKOB CBOEH NBYX-
TIOPTOBOI MaMSITH TIepeaaTh
KaxaoMy 13 abOHEHTOB W,
COOTBETCTBEHHO,  KaKyIo
IJTMHY TakKeTa OXuAaTh B
OTBET U YTO 3TO OymeT 000-

Mpouecc

Pabouas cTaHuua
1.

l

06wekt 1
CeteBas KapTa

Slave YCO (Slave)

06bekT 2

Npouecc B KOTHponnepe

peanbHOTO Bpemenu. Kpome
TOTO, OIlepaTopckasi CTaH-
st OOBIYHO OTIMYAETCS
HECTaOWIBHBIM TIPOTPaMM-
HBIM OKpYXeHueMm (orepa-
TOp MOXKET, Harpumep, 3a-

IMYCTUTD 3apakCHHYIO BUPY-

3Ha4yaTb, TakKasd CETb H3HaA-
YaJbHO J0JIKHA OBITh OJHO-

KpaTHO CKOH(UTYpHUpOBaHa

C TMOMOIIBI CIIEUUAIBHON

B paboueil CTaHUUK
P u| \\ Bxoap! YCO 1 ~_, COM IIPOTPaMMy), 9UTO B
JlaHHble U3 Bxopp! YCO 2 —
KOHTponnepa M Unkn I Boxogel VCO 1 — Lk COYECTAaHUM CO CIIOKHOCTBIO
HMI/SCADA Bobixoabl YCO 2 [«—Yynpasnenus | CaMOU OIIEPAllMOHHOMN CHUC-
Raunbie Kontponnep 06pas Slave-KkapTbi / TEMbl MOXET HaApYHIUTb
BIKOHTPOTER (Master) paoueii cTaHyum

nporpaMMmbl. B pesynbraTe

paboTHI MporpaMMa-KoHOU-
rypaTop HacTpaumBaeT Bemdy-
IIEr0 W BEIOMBIX YYaCTHM-
KOB JpYT Ha Jpyra M COXpaHsieT MH(DOP-
MallMio O TapaMeTpax CETH B dHEpProHe-
3aBUCUMOM TIaMSITU BCeX y3/10B. Takas
mucuurinHa padbotst PROFIBUS-PD,
KOHEYHO, HE JOIyCKaeT «ropsyero» (Ha
XO/y) U3MEHEHHUS YMclia YYaCTHUKOB Ce-
TH M JaXe cOocTaBa MX MOMyJeil BBoAa-
BBIBOJIA, HO 3aTO 00ECIeYrBAET BbICOKYIO
CcKOpocTb oOMeHa. Tak, Harpumep, LMK
oOMeHa T0 CeTH, KOTopasi OOCIyKMBaeT
5000 nuckpeTHbIx curHaiaoB u 1000 aHa-
JIOTOBBIX, MOXET COCTaBJsATb MeHee 2
MUJUTUCEKYH!

3. lukn ynpaBieHUs] BHYTPU
paboueii craHLuu. DTa padora
BO3JIaraeTcsl Ha UEHTPaJIbHbINA
npoueccop. OH paboTtaer ¢ Tak
Ha3bIBaeMbIM 00pa3oM IIpo-
1ecca, KOTOpbIA HaXOAUTCS B
NBYXMOPTOBOI MaMSITU CeTe-

Npouyecc
paboueit craHumu

Pa6ouas craHumsa (Master)

(yHKUIMOHMpPOBaHUE TIPU-

Puc. 5. CucTeMa ¢ BbleNeHHbIM YNIPaBAAIOLWUM KOHTPOIEPOM

YCTPOMCTB U T.II.), a TAKXKe BO3MOXKHOCTb
MakcuMaibHO mpubau3uTh YCO K 00b-
€KTy KOHTPOJIS.

OnHako 111 MHOTHMX 3a1a4y TaKOi IMoJI-
X0l He obecrieyrBaeT yrnpaBjieHUE B pe-
abHOM BpeMeHu. CBSI3aHO 3TO C TeM, UTO
COBPEMEHHOE TporpaMmHoe obecrieye-
HHUeE oIepaTopckoro nHrepdeiica B cBoeii
Macce MpeJHa3HAueHO Ui paboThl MOM
yIpaBJIeHUEM OTIEPAIIMOHHON CHCTEMBI
Windows, KoTopast Toka He ONTUMHU3UPO-
BaHa JUIsI pabOThl B PEXKUME KECTKOTO

JIOKEHUSI, OTBEYAIOIIETO 3a

yTIpaBlieHUE TEXHOJIOTUYEC-

KUM TIPOLIECCOM BILIOTH /IO
ITOJIHOTO «3aBUCAHUST» KOMIIbIOTEPA C XO-
pOIIO 3HAKOMBIM JISI MHOTUX BHU3YyaJlb-
HBIM 3((HEKTOM «T0oTyb0ro 3KpaHa». Pac-
CMOTPUM JBa BO3MOXHBIX MTYyTH [UIs Tie-
pexoa K cucTteme, MOCTPOeHHOI 1Mo Kiiac-
CUYECKOW CXEME «BEPXHUI YpPOBEHBb» +
«CTIeTIBIE Y3JTbD».

B nepBoM ciydae (puc. 5) B ceTH IIpUCyT-
CTBYIOT TPU TUTIA YCTPONCTB: ONMH-EANHCT-
BeHHBbII Beaymuii koHTpoutep (PLC win
IBM PC coBMecTUMBIit KOHTPOJIIEP), OMHA
unu Gosee paboYMX CTAHLMII BEpXHEro

YPOBHSI, BBITMOJIHSIIOUINX POJIb
ONEPaTOPCKUX CTAaHLMUM, cep-

i

TITITITT

BEpOB apxXWBaLlMM WM IIUTIO-
30B I CBSI3U C JIOKAJIbHOM

06BekT 1

KoHTtponnepsi (Slave)

CETbIO MPEANPUITHSI, U HE00-

L

Boii kapthl. [Ipoueccopy Tpe-

JlaHHble u3
KOHTponnepa ™SS, Lnkn

AN

TITIITIT

XOIUMOE€ KOJIMYECTBO pacIi-

O6wekr 2 peAeNeHHbIX MO TEPPUTOPUU

JlokanbHbie YCO

lexa Wid TPeIrpUsITUsI YCT-
poO¥icTB BBOJA-BbIBOAA (KOH-

6yCTCﬂ CYUTATb M3 IMaMATU

I/IHd)OpMaI_[I/I}O O BXOOHBIX Ka-
Hajax, OCYLWIECTBUTb Hal HEW

AaHHble
B KOHTpONnep

HMI/SCADA
/

[ [

HeoOXxoauMble Mpeodpa3oBa-
HUS W BbLIATh YIPaBJISIONIUE
BO3/ICICTBUSI, 3aHECs B OMpe-
JleJIeHHbIE STYeHKU TTaMsITU HO-
BbI€ JaHHbIE.

Takass KoHdurypauusi yim-
paBisgOlIEed  CUCTEMbl MO
MPUHLIMITY PaGOThI ¥ TIPOrpam-
MUPOBAHMS TIOYTH HUYEM HE
OTJIMYAeTCSI OT
HOWM» LIEHTPAJIM30BAaHHOW CHUC-
TeMmbl. OIUH U TOT XK€ Tpoliec-
COp 37eCh OTBEYAeT W 3a Y-
paBjieHWe, W 3a WHTepdeic ¢
orepatopoM. [lpenmyiecTsa,
KOTOPbIE MbI CMOTJIU TTOJTyYUTh
Ha JIaHHOM 3Tafe, — 3TO OC-
BoOOXAEHUE Tpolieccopa OT
3ajlad BBOJa-BbIBoJga (00CIy-
KUBaHWE TPEpPbIBAHUNA  OT

«BBIPOXKIECH -

Mpouecc B KoHTponNepe

TITTITTT

Tposepsl WAGO 1/0 dhupmbl
WAGO, ET200 dupmbl

06bekT 3

Siemens, a TakXe IIMPOKUIA
CIIEKTP MaTYMKOB Y UCIIOIHMU-

06pa3 B ceTeBoit Nnare

BbIXDAHbIe AaHHble

Jlokanbhble YCO

Lunkn Bxoabl YCO
npaBaeHus

TEJbHBIX YCTPOMCTB IPYTUX
GupM, COBMECTUMBIX C IIPOTO-
KOJIOM PROFIBUS-DP).

Puc. 6. PacnpepeneHHoe ynpasneHune, nokanbHblie YCO

EnuHCcTBEHHBIM BeaylIuM B
9TOM CETU SIBJISIETCSl CeTeBast
KapTa, YCTaHOBJICHHAs! B KOH-
TpoJLiepe.

KoHtpomiep «Buaut» de-
pe3 OKHO NIBYXIIOPTOBOI Ma-
MSITU MacTep-KapThl KaHaJIbl
BBOJA-BbIBOJA  yHaJ€HHbBIX
YCO wu ob6inactb namsiTu
slave-kapTbl paboueil craH-
uuu. ITporpamma, BBITIONHSI-

ALII, mnommepxka KaHajloB
DMA, HeoO6xoauMocTh paboThl
C PE3UJEHTHBIMU JpaliBepamu

Puc. 7. Bo3mMoXKHOCTb pa6oTbl KOHTPOJIIEPOB OJHOBPEMEHHO B PeXUMax
«Master AS-i» u «Slave PROFIBUS-DP»

o1IasiCsl B KOHTpOJLIEpe, M-
LIeTCs Ha JIIOOOM TMPOLEayp-
HOM $I3BIKE IIPOrpaMMUPO-
BaHUsI OOILEro HasHaYeHUs
WA Ha OIHOM M3 SI3BIKOB
crangapra IEC 61131. C nmo-
MOLIBIO CITELUAIbHBIX WHCT-
PYMEHTAJILHBIX CPEACTB (Ha-
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npumep Ultralogik) oHa paboTaeTt B pexku-
M€ PeaJbHOTO0 BPEMEHM M OCYILIECTBISIET
OCHOBHOI1 ILIMKJI yIIpaBieHusl. B kauecTBe
apryMEHTOB IIPY pacyeTe YIpPaB/sIOLIErO
BEeKTOpa OepyTcsl 3HAYeHUsI C BXOTHBIX
kaHaioB YCO U JOIMOJIHUTEIbHBIE TIEpe-
MeHHbIe (YCTaBKM WM OUTOBBIE KOMOU-
HALIMKU C MAHEJIM YIpaBICHUsI, «HAPUCO-
BaHHOI1» B SCADA-cucteMe BepxXHETO
YPOBHSI), IepenaBacMbie ¢ paboueit cTaH-
uuK. B KadecTBe pesyibrata pacueToB B
LMKJIE YIpPaBJACHUs II0JY4aeTcsl yIpaB-
JISIIOLIWIA BEKTOP, HAMpaBiIsIEMbIid Ha Ka-
Haybl BhiBoga YCO, U JOMOJHUTEIbHbBIN
Kaap BBIXOMHBIX JaHHBIX, IOCHUIAEMBIii
KOHTPOJUIEPOM «HABEPX». DTUMU JaHHbBI-
MU, 3a[IMChIBAEMBIMU B 00J1ACTh ABYXITOP-
TOBOII MaMSTU COOTBETCTBYIOIEH pabo-
yeil CTaHLMU, B MPEaeIbHOM Clydae Mo-
JKET OBITh IMOJIHBII HA0Op y4acTBYIOLIMX
B IIPOLIECCE MEePEMEHHBIX, BKJIIOYasl BXO/I-
Hble, BBIXOAHBIE U pacyeTHbie. B aTom
cayyae SCADA mnosiyyaer MOJHYIO WH-
(opmaiuio o mporecce, HO HeJb3sl 3a0bI-
BaTh, YTO 3a KaXXIyI0 TOYKY BBOJIA-BbIBOIA
HYXHO ILIATUTh. I11aTUTh ¥ B HpPSIMOM
CMBICJIE, TaK KaK CTOMMOCTb BCEX COBpe-
MeHHBIX SCADA-1makeToB, TaKMX Kak
GENESIS32, HamnpsiMmyio 3aBUCUT OT
qyclia KOHTPOJIMPYEMbIX TOYEK, TaK U B

MEePEHOCHOM, MOCKOJbKY YMCIO Mepeaa-
BaeMbIX TMEPEMEHHbBIX YBEIUYMBAET Tpa-
(GUK CeTH M 3aHMMAaeET pecypchl padboueit
CTaHIIUU.

B cBa3u ¢ a3TMM TepenaBaTh B
SCADA-cucreMy XeJjiaTeJIbHO He Bce, a
TOJILKO TO, YTO HEMOCPEICTBEHHO MOJIK-
HO OBbITb BHUIHO OIEpaToOpy U coxpa-
HsTbest B apxuBax. Kpome SCADA-nake-
Ta, Ha paboyeil CTaHUMU JOKEH ObITh
YCTAaHOBJIEH HEKUW JApaiiBep CeTH
PROFIBUS-DP. Ins1 coBpeMeHHBbIX Na-
KETOB MOTYT MCMOJIb30BaThCsl COOTBETCT-
Bytouiue OPC-cepBepbl, MocTaBisieMble,
Hanpumep, dupmoii Hilscher.

Takum 00pa3om, omucaHHasi cucTeMa
o0ecreunBaeT OUeHb OBICTPBIN U HUKCU-
pPOBaHHBIN MO BpEeMEHM ITUKJI YIIpaBiie-
HMSI, TapaHTUPOBAHHYIO TOCTaBKY CeTe-
BBIX ITAKETOB M He3aBUCUMOE (DYHKITHO-
HupoBaHue SCADA-cUCTeMbl BEPXHETO
YPOBHSI.

Bo BrOpoit Momenu (puc. 6) pabodas
CTaHIIMS SIBJISISTCS BeAyllleld B CeTH, a
KOHTpOJUIEphl — BeAOMBIMU. B KauecTBe
KOHTPOJUIEPOB MOTYT BBICTYNATh, HATIPU-
Mep, mnpoueccopHeie miaatel MicroPC ¢
cereBbiMU afnantepamu Hilscher. Bee yct-
pOJICTBa BBOIA-BBIBONIA B TAHHOM CITyJae
SIBJISTIOTCSI  JIOKATBbHBIMUA. KOHTpOIIIEepHI,

KaobenpHbIe BBOObBI

1 CAJIbBHUKHU

OT BeAyLiero npousBoauTens 3ToM NpoayKLumn

Mnacrukossbie
Kab6enbHbIe BBOADBI

FepMeTuuHbIe NATYHHbIE
Kab6enbHbIe BBOADBI

o [IpeanasHayeHb ansa Gpukcaumn kabenei,
BBOIMMBIX B SNEKTPOTEXHUYECKME KOPMYCa
W KIIEMMHbIE KOPODKM, C 0BEeCnedeHnem NoHOM
repMETMYHOCTM

° Matepuan: nonuamma/naTyHs
e [Tpoknagku: Heonpex
e Obecneunsaemas creneHs 3awmThl: go 1P68

npv aaenexHun 4o 5 atmocdep,
MOMIHOCTBIO MbINIEBNArOHENPOHNULIAEMBIE

o Temnepatyprbiit auanasox: —40..+100°C,
KpaTkoBpemeHHo gonyckaetca +120°C

e He COAEPXAT TOKCHUYHBIX KOMNOHEHTOB

e [locTtasnsercs B3PbIBO3ALLUNLLEHHOE NCNOJTHEHNE

RABE-SYSTEM-TECHNIK)

C OJHOW CTOPOHBI, BBHITIOJHSIOT BBOI-
BBIBOJI M3 JIOKAJTBHBIX YCTPOUCTB, TIPOU3-
BOMISIT HEOOXOAMMBIE PAcyeThl, OCYIIECT-
BIISIOT YIPaBJIEHUE WCIIOTHUTETbHBIMU
YCTpOICTBaMU, a € APYroil — MyOIUKYIOT
BCe HEOOXOAMMBbIE ITaHHBIE B CETeBOU
mate PROFIBUS-DP (Slave). Benyie-
My (paboueil cTaHLIMK) OCTaeTcsl coOpaTh
JMaHHBIE C KOHTPOJUIEPOB, TepenaTb UM
HEOOXOIMMBbIe YIIPABIISIONINE BO3MEHCT-
BUSI U OPraHW30BaTh B3aUMOJIEUCTBUE C
OTepPaToOPOM M apXUBOM.

[laHHasi apXUTEKTypa TaKXKe SBIISIeTCS
TMOJTHOCTBIO IeTEPMUHUPOBAHHOM U TOM-
JNEep>KUBAIOIIEH «pacTlpeaeIeHHbI WH-
TEJUIEKT», HO B CWJIy OTPAaHUYCHUS TIPO-
tokoina PROFIBUS-DP He mosBosser
WCTIOTb30BaTh B IUKJIAX YIIPABICHUS
yIaJIeHHbIE TIepEMEHHBIe OT IPYTUX KOH-
TposiepoB 6e3 ydgactusi SCADA-cucre-
MBI. DTO CBSI3aHO C TeM, YTO B CETH
PROFIBUS-DP MoxXeT OBITH TOJBKO
OJIVTH BEAYIIUIA.

Bonbiioit BEIOOD arnmapaTHBIX CPEACTB,
OKOHEYHBIX YCTPOUCTB W MPOTPAMMHOTO
obecrieueHusT eiaeT pelleHuss Ha Oase
PROFIBUS Ha ceromHsi oTHUMU U3 ca-
MBIX PaCIpOCTPAaHEHHBIX.

Heobxonumo ynmomsHyTb, YTO KOH-
TPOJUIEPHl M KOMIIBIOTEPhI, OObeANHEH-
Hble TIPOMBIIIJIEHHON CEThIO, MOTYT Of-
HOBPEMEHHO BBLITIOJHATH POJIb LIUTIO30B B
ceTu Apyrux ypoBHei. Hampumep, ogun
u3 slave-kontpomiepos PROFIBUS
(puc. 7) MOXET OTHOBPEMEHHO OBITh Mac-
TEPOM JIsI ceTu OoJiee HU3KOTO YPOBHS,
CBSI3BIBAIONICH 2JIeMEHTapHbIE DaTYUKH,
YCO wii MCTIOJIHUTENIbHbIE MEXaHU3MbI
(cetm AS-i, Seriplex, mpocTbie TPOTOKO-
Jbl Ha 6a3e RS-485 u 1.1m.). B TO Xe Bpems
nHdopMmarus ¢ ypopHst ACY TII momkHa
MOCTYTATh Ha YPOBEHb YIPaBIeHUS TIPea-
npusitueM B 1ieJom (ACVYII), roe B monas-
JISIOLIEM 4YUCJIE CIy4yaeB MPUMEHSEeTCs
Ethernet.

3AKNIOYEHME

XOoTs B cTaThe pa3auuHbie KOHGUTYpa-
LMY TEXHUYECKUX CPEICTB OIMUCHIBAINCH
Ha ipumepe PROFIBUS-DP, mHorue co-
00paXkeHHUsI CIIPaBeUTMBbI JIJISI pacrpe/ie-
JICHHBIX CUCTEM YIPABJICHUSI, UCTTOJIb3YI0-
LUX JIpyrue pasHOBUIAHOCTH TMPOMBIIII-
JIEHHBIX CeTeil, KOTOpble TIaHUPYETCs

OImMcaThb B cnez[ylomeﬁ CTaTb€ Ha 9Ty TEMY.
[

ABTOp — COTPYAHUK PUPMBI
MPOCODT

Tenedon: (095) 234-0636
®dakc: (095) 234-0640
E-mail: root@prosoft.ru
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Ultralogik”

. VHMBepcaanaﬂ cncreMa nporpaMmMmrpoBaHna pacrnpeneneHHbIX cncrem c6opa HAaHHbIX 1 yNpaBleHns Ha

ba3ze kommbioTepoB cepunt MicroPC™, koHTponnepos ADAM-5510 w gpyrux IBM PC coBMeCTUMbIX

KOHTpOMNepos B cTaHaapte MK 61131.3 (A3bIK hyHKLMOHANbHBIX BOKOBbIX AMarpamm)

Ethernet IPXNet WAGO I/0
MicroPC 1

PROFIBUS, CAN, ModBus...
ADAM-5510

MicroPC

B

L

T ~ Ethernet IPXNet | Openting

Fastwel CPU, UNIO96 -X, TBI-XX

GENESIS32, OPC-cepBep

s

WAGO |/O Siemens ET 200 M

B komnnekr nocrasku Ultralogik v. 1.03 BxogAat

+ EOMHBIV AMCTPUOYTNB ANs BCex KloYel, 4ocTyneH Yepes Internet

» Bubnuotekn ans Bcex momynen Beofda-Bbisoda MicroPC™ 1 ADAM-5510

+ bubnuotekn anroputmMoB cOopa AaHHbIX U yNpaBneHus

« Cpencrea nofaepxku ceten Arcnet v Ethernet (I‘IpOTOKOJ‘I IPX) 1 MHOTOTOYeYHbIX ceTel Ha Base RS-485
» Mopopepxka ceteBbix KoHTposnepos fieldous dhrpmbl Hilscher

» OPC-cepBep ans coBpeMerHbix SCADA-cucTem (becnnateH ans nonbosartenent Genesis32)

* OTnag4vK-cMmMynaTop € ocLmanorpadrpoBaHmemM nepeMeHHbIx

» DDE-cepBep ans cea3n ¢ naketamm SCADA ons Windows 95

* B03MOXHOCTb NoakntoydeHus yHKUMIA Ha a3bike Cu, Accembnep, MNMackanb

* BcTpoeHHas BO3MOXXHOCTb CO3faHWs ApariBepOB A5 MoAyNel BBOAA-BbIBOLAA OPUrMHAIbHOW pa3paboTku
e becnnatHoe o6HoOBIeHMe Bcex paHee npuobpeTeHHbIx Bepcuii go Bepcun 1.03

e OPC-cepsep ans cetu PLC Net

* Jlemo-Bepcus o aapecy: ftp:/ /ftp.prosoft. ru/pub/software/ultralogik nnn no4yrori no 3anpocy

PEJLOBb Mockea: TenedoH: (095) 234-0636 (p06. 210 — otaen nocrasok; A06. 203 — TexH. nopaepkka) ® dakc: (095) 234-0640
1'0 0 ONo ® fina nucem: 117313, Mocksa, a/s 81 ® Web: www.prosoft.ru ® E-mail: root@prosoft.ru
ABTOMA A CAHKT-METEPBYPT: TenedoH: (812) 325-3790, dakc: (812) 325-3791

EKATEPMHBYPT: (3432) 75-1871, 49-3459 © Web: www.prosoft.ural.ru m
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INTERKAMA: pewueHus
AN ABTOMATU3ALUMU
NpoOu3BOACTBA

M 6U3HEeC-NpPoLLEecCcoB

WHTepBbio avpekTopa BbicTaskv INTERKA-
MA BbicTaBoYHOU upmMbl «M>acce [roccens-
Zopg» rocrnoavHa ApmuHa LLtagepa (Armin
Stader) koppecroHaeHTy XypHana «Cospe-
MEHHbIEe TEXHOIOMM aBTOMaTU3aLmm»

Bonpoc: locnoavH lTagep, Mbl 3HaewMm,
yTo «M>3cce lloccenbaopd» aBnseTca opra-
Hu3atopom He Tonbko INTERKAMA, HO n
ApYrmx MexayHapoaHbIX BbicTaBOK. Paccka-
XWUTe, Noxanymncra, o6 NCTopun 1 TemaTuke
BbicTaBkn INTERKAMA.

OTBet: INTERKAMA — 3To KpynHenwas
B MUpe MeXAyHapoaHas crieuuanmsmnpo-
BaHHas BbICTaBKa B 006NacTu TEXHWUKM M3Me-
peHUn, yrnpaBneHus, perynmpoBaHus 1 as-
ToMaTU3auMn NPon3BoACTBa U NMPON3BOACT-
BeHHbIX npouleccoB. Ha Hel npepctaBneH
PbIHOK aBTOMaTM3auMn BCEX MPOU3BOACT-
BEHHbIX NMPOLKecCcoB BO Bcex oTpacnsax. Ncro-
pusi BbICTaBKM Havanack B 1957 ropy, cenyac
cocrosniocb yxe 14 BbictaBok. Ha 14-4 BbI-
CTaBKe, KOTopas 3aHsana nnowagb bonee
53000 kB. M, ObinKn NpeactaBneHsl 1253 akc-
noHeHTa u3 37 cTpaH Mupa, ee MoceTunm
bonee 60 Tbicay yenosek M3 120 cTpaH, 1 B
xope onpoca nocetutenen 95% Bbipasunun
MoNOXMTENbHOEe MHeHMe O BbicTaBke. Opra-
HW30BaHHBIN C Hallel MOMOLLbIO KOMJeK-
TUBHBIN CTEH[ POCCUMNCKUX 3KCMOHEHTOB
3aHuMmMan nnowagp 120 kB. M. Y4acTHMKaMm
BbICTaBKM CTanu He TONbKO Takue ruraHThbl,
kak Invensys, Siemens, Honeywell, Fisher-
Rosemount, HO ¥ pag HebonbwUX hUpM.
OuepepnHas 15-9 INTERKAMA npongeT B [ioc-
cenbgopde ¢ 24 no 28 ceHTs6psa 2001 roaa.

Bonpoc: Yem otnuyaetcs 15-a INTER-
KAMA oT npepluecTByOLWNX BbICTAaBOK?

OTBeT: /I3MeHUnca UnKN NpoBefeHUs Bbl-
CTaBKMW: paHbLLIe OHa MPoXoAusa pas B Tpu ro-
[a, Ternepb Nepuop mMexzay AByMS BbiCTaBKa-
MW COCTaBUT [jBa rofla, KpOMe Toro, oHa OyaeT
OTKpbITa B Te4yeHue 5 gHen, a He 6, Kak 3To
Obino paHblue. Cneunanuctam OyaeT WHTe-
pecHo y3HaTb, YTO TEMaTUYeCcKoW OCHOBOW
BbictaBku INTERKAMA B 2001 rogy sBnstoTcs
VIHTErPUpPOBaHHbIe peLleHNs, CUCTEMbI, MPU-
OOopbl U KOMMOHEHTbI, ycnyri. XoueTcs nog-
YepKHYTb, YTO OyAyT NpefcTaBneHbl UHTErPU-
pOBaHHble pelleHUs Ans MpPoU3BOACTBA U
Ou13Hec-npoueccos, ocoboe BHMMaHWe byaeT
obpalleHo Ha ponb NporpammHoro obecre-
YeHUs B aBToMaTtu3aumu. B pamkax 14-11 BbI-
CTaBkM Oblna opraHM3oBaHa crneuuvanbHas
3Kkcnosvums — LieHTp nporpaMmMHoro obec-
neyeHus, MPMMeHAeMOro B chepe aBToMaTh-

3aumn, rge 150 akcnoHeHToB M3 17 crpaH
MMUpa C YCNexoMm AeMOHCTPUPOBanu CBOIO
NpPOAyKUMIO U yanyrin. HeCOMHEHHO, 3TO Ha-
npaeneHve OyaeT pacWwMpaTbCs U MOJMb30-
BaTbCA BHUMaHueM Yy nocetutenen 15-n
INTERKAMA. Kak Bepgylias BbiCTaBka B 0O-
lacT  MPOMBIWMEHHON aBToOMaTM3auumn
INTERKAMA oTBOAMT LeHTpanbHoe MecTo
aBTOMaTU3aLuKM NPON3BOACTBEHHbIX NMpoLec-
COB W BCEro NPOU3BOACTBA, TEXHUKE CETEBOIO
yrnpaeneHus, nabopatopHol aBToMaTuK3a-
UMW, DTN TeMbl OOMONHSAIOTCS NPOMbILIEH-
HbIMU MH(MOPMAaLNOHHBIMN TEXHONOTUSIMW U
HOBeMWMMK yciyramm B obnactv nnaHvpo-
BaHUs, pa3paboTky CcMCTEM M BBOAA B 3KCM-
nyataumio. MNoceTutenn cMoryT yBUAETb BECb
CreKTp CEPBOMNPUBOAOB, AOMOMHEHHBIN ABU-
ratenbHbIMW NPUBOAAMW NSl HAaCOCOB, KOM-
MPeccopoB M BEHTUNSITOPOB, @ TakXe HO-
BeMlIMe AOCTUXKEHUS — WHTENIEKTyallbHble
«Jymatolme» rnpusoasl. Ha BbicTaBke npou-
AeT AeMOHCTpaums Bcero crnektpa obo-
PyooOBaHUS Ans U3MepeHUr, aBToMaTuaumm
MU TexHuyeckoro obycTpouncTBa obObeKTOB
HedTenpoBoaoB, CTaHUM Ao0bLIYM HehTU U
rasa, ropHo4oObIBalOLEN N SHEPTreTUYECKON
oTpacnen. Bo Bpems BbicTaBku OyaeT npoBo-
OuTbcs HOpyM, KOTOPbIV 3avHTepecyeT cre-
LMaNnNCTOB PasfMyHbIX OTpacielr NpoMbIL-
NIEHHOCTW: MeTanyprum, MallnHOCTPOEHMS,
ABTOMODMNECTPOEHMS, INEKTPOTEXHNKM, MPU-
60opocTpoeHuUs, ONTUKK, HE(DTAHON, FrA30BOM,
CTEKOJNIbHOW, KEPAMUYECKOM, TOPHOW NMPOMbI-
LWNEHHOCTN, MPOU3BOACTBA CTPOUTENbHbIX
MaTepuanoB, Xene3opyaHoOW, XMMUYECKOWN,
(apmaueBTMYecKor, NUeBon, bymaxkHou,
LLENJIIONIO3HON MPOMBILNEHHOCTU, @ TaKXe
TOProBnx, TPAHCMNOPTA, CENbCKOrO XO35NCTBa,
MH)OPMAaLMOHHBIX TexHonorun. OpraHusa-
TOpbl BbICTaBKM pa3pabotany Takxe naket
ycnyr, Gnarogaps KOTopomy peksiama 1 npe-
3eHTaLuusi NPoAyKLMN B Pa3fNYHbIX BbICTaBOY-
HbIX U3AAHUAX CTAHOBATCA OCODEHHO BbIrof-
HbIMW OJ1i 3KCMOHEHTOB, IBNSIIOLMXCA Npea-
CTaBUTENSIMW MAJIoro 1 cpeaHero busHeca.

Bonpoc: Kakue ele BbICTaBKY OpraHu3y-
eT «M>acce [ioccenbgopd»?

OotBeT: «Mbacce [ioccenbpopd» Takxke
NPUHUMAaET y4acTue B opraHmsaumm Mexay-
HapOJAHOW CrneumMann3vpoBaHHOWM BbICTABKM
Mo TeXHMKE MU3MEePEHWU, aBTOMaTU3aLMK, CU-
creMam HabntogeHus n koHtpons MICONEX
B MekuHe (B 2000 rogy B Hel y4acTBOBanu
7 3kcnoHeHToB M3 Poccun, B 2001 rogy
MICONEX GyayT npoBoauTbca B LlaHxae),
Me>xayHapoaHbIX BbICTaBOK MO MPOMBbILLIEH-
HOW aBTOMaTU3aUmMK, CPEeACTBaM M3MepPeHUs
n ynpaeneHus, noructmke ICAM ASIA/
IA/LOGISMAT B CuHranype, MexayHapoga-
HOWM BbICTaBKU-PMapky MO MPOMbILLNEH-
HbIM CMCTeMaM yrpaBrieHUsi, aBTOMaTu3a-

Apmun Ltagep

UMM 1 KOHTPONbHO-U3MepPUTENbHOM TEXHUKE
ICAM B NHAWKM, KOTOpas NponAaeT BrepBble
B 2002 rogy, MexayHapoaHbIX BbICTaBOK
MaLWMHOCTPOEHUS U MeTannoobpaboTku
MSV/IMT B BpHO, B pamKax KOTOpbIX OpraHu-
30BaHa crneuManmM3MpoBaHHas 3KCNo3numns
no aBtomatusaumm Automatizace. «Macce
[ioccenbpopd» BMeCTe € ApYrMMy KOMMaHUs-
MU, OpraHu3yILWMMN Cneumanm3npoBaHHble
MeXayHapogHble BbICTaBKW, BXOAUT B rpynny
World FI.M.A. (World Fairs Instrumentation,
Measurement and Automation), Bkntoyato-
wyto 12 uneHoB. OObeaMHEHWE B TaKyio rpyr-
ny NMo3BONINIO KOHKypeHTaM, KOTopble Mpo-
BOAAT BbICTaBKM MO aBTOMaTM3aUMn U KOH-
TPONbHO-N3MePUTENBHOM TEXHUKE BO BCEM
MUpe, BbipaboTaTb HOBYIO MONMUTUKY, CyTb
KOTOPOW COCTOUT B TOM, YTO OHW COTPYAHMYA-
10T, 0OMEHMBAIOTCS OMbITOM, COrNacytoT AaThl
npoBeAeHNs BbICTaBOK. [lymaeTcsl, 4To Takas
nonuTvKa siBNsieTcs Hambonee 3dekTrBHON
NS BCEX 3aMHTEPeCOBaHHbIX CTOPOH.

Bonpoc: Ectb nu y «M>acce [ioccenb-
nop@d» nnaHbl No opraHM3aLMn BbICTaBOK B
Poccnn?

OTBeT: bnnxanwue nnaxbl «Macce [ioc-
cenbaopd» — NPUHATL y4acTue B OpraHu-
3aUuKM BbICTaBKU «ABTokoMMnnekc-2000»,
roe OyayT npefctaBneHbl aBTomobunn u
BCe, YTO C HUMM CBSi3aHO: obopynoBaHue
[ANs NPOU3BOACTBA U TEXHMYECKoro obcny-
XUBaHUA aBTOMOOMNEN, aBTO3anpPaBoOYHbIX
CTaHUMN, rapaxemn U NapKUHIoB.

Mbl C MHTEepecoM CleguMm 3a pa3BUTUEM
POCCUIACKOTO pbiHKa MPOMBILLIIEHHOW aBTO-
MaTu3sauumn. Mel 3Haem, 4yto B Poccum Tpa-
OVUMOHHBIMKN chepaMn aBToOMaTmM3aumun
ABNSAOTCA HedTerazoBas MPOMbILLNEHHOCTb
1 dHepreTmnka, HO B NociegHMe rogpl 3aMeT-
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HO OXMBIEHMeE B TaKMX OTpadisX, Kak Mpomns-
BOACTBO CTPOUTENIbHbIX MaTepuanos, XMMU-
Yyeckas MPOMBbIWNEHHOCTb, 3KOonornyeckas
TEXHMKa, NuLieBas NPOMBbILLIEHHOCTb, CBA3b.
«M>3cce roccenbaopd» Bcepbes paccmaTpu-
BaeT BO3MOXHOCTb OpraHu3aLu1m BbiCTaBKu
B MockBe, KoTopasi 6bina 6bl chokycrpoBaHa
Ha TemaTuke aBTomMaTu3auuu. BbicTaBka
ICAM Russia morna 6bl npoBoanTbes 1 pas
B ABa roga, kak n INTERKAMA, n ncnonb3so-
BaTb KaK CyLLECTBYOLIME, Tak U HOBbIE BbICTa-
BOYHble nnowaan. Y «Macce Jroccenbpopd»
eCTb COBMECTHbIN npoekT ¢ 3A0 «3kcrno-
LLEHTP» MO OCBOEHMIO 29 ThIC. KB. M HOBOM
BbICTAaBOYHOW MO, @ Takxe npurnatue-
Hue pabotaTb BMecTe ¢ «[a3npomMom» B pam-
Kax BbiCTaBku «HedTeras-2002», roe npeg-
rnonaraeTcs OpraHM3oBaTb CreunanbHyto
3KCMO3MLMIO, BKJTOHAIOLLYIO TEMaTUKy aBTO-
MaTmsaumn. Y Poccum orpoMHbIN NPOMBILL-
NeHHbIN MoTeHuMan, HeobXoAMMOCTb Mpo-
BefeHusi B MockBe cneuvanmsmpoBaHHON
BbICTaBKW MO aBTOMaTU3aLMW He Bbi3blBaeT
COMHEHMS, 1 GbINo Obl Xopowo, Y4TobbI ce-
MeNcTBO opraHusyembix «Macce [ioccens-
nopd» BbicTaBoK nononHunocs ICAM Russia.

Bonpoc: 4To MOXHO rnocoseTtoBaTb TeM,
KTO Xo4yeT nobnmxe NMo3HaKOMUTLCHA C Bbl-
ctaBkor INTERKAMA?

Here is

our future!

OTtBet: «M>acce [ioccenbgopd» mmeet
npeacTtaBnTenbCTBO B MocKkBe, Moatomy TeMm,
KTO XO4eT MOony4uTb JOMONHUTENBbHYIO MHDOP-
MaLMIo O BblCTaBKax, MOXHO NocoBeToBaTb
0bpaTUTLCA K rMaBe NpeacTaBUTeNbCTBA FOC-
noamHy Mwuxasnio MaHgenio. B 1999 roagy
Obin opraHM30BaH KONNEKTUBHBIN cTeHs, Poc-
cun Ha BbictaBke INTERKAMA nnowgagabto 120
KB. M, U Te, KTO COBMpaeTcs CTaTb y4acTHMKa-
My BbicTaBku B 2001 rogy, MOryT BbICTaBNsiTb
CBOWM 3KCMOHaTbl Ha KONNEKTUBHOM CTeHAe
Poccumn vnu Ha otaensbHoOM cTeHpe. Bce Bonpo-
Cbl, CBAI3aHHbIE C y4aCcTMeM B BbICTaBKM, BaM
MOMOTIYT peLmnTb B NpeactaBuTenscree «Mac-
ce [lroccenbpopd» B Mockse.

B Hepanekom OyaylieM BecOMbIM AOMON-
HeHueMm «peanbHon» INTERKAMA GyaeT cny-
XuTb calT WwWw.INTERKAMA.com. Mornb3oBate-
K, NOCTaBLLMKK, IKCNEPTbI B 0BNacTV TEXHOMO-
M aBTOMaTM3aLMM CMOTYT MO3HAKOMUTLCS C
BbICTABKOM B pexumMe on-line. igpom cawta cra-
HeT KOMMNeKC NnpeacTaBneHHbIX Ha BbICTaBKe
3aKOHYEHHBIX PeLIeHII, YaIyT, CUCTEM U NPOYK-
L. STOT KOMIIEKC pa3fenseTcs Ha Noarpyn-
Mbl, YTOObI MOMOYb MOCETUTENSIM CalTa HaUTK
VIHTepecyloLume NX TemMaTtudeckme rpynmbl, B KO-
TOpbIX NMPeACTaBNeHbl MPOV3BOANTENN MPOAYK-
umm unm cuctem. Eciv nonb3osatenb 3anHTepe-
COBaH B MOJy4eHUN AOMONHUTENBHOM UHOP-
MaLyK, OH MOXET OTTpaBUTb (PpMe-NPOon3Bo-

OVTENIO COODLLEHNE MO 3NEKTPOHHOM MOYTe
VNN, LWENKHYB MbILLbIO, MOMNacTb Ha ee foMalLl-
HIoIO CTpaHnyKy. CneumanmncTbl CMOryT He TOJb-
KO y3HaTb ModieH1e HOBOCTU 13 obnactu aB-
TOoMaTu3aLmMK, HO 1 MPUHATL y4HacTe B ANCKYC-
iAX Ha npodeccmoHanbHble TeMbl, HanTw
NapTHEPOB MMM 3aHATLCA MOMCKaMKU PaboTbl.
PasymeeTcs, OyneT opraHu3oBaHa nopaepxka
3KCMOHEHTOB W MOCETUTENEN «peanbHOM»
INTERKAMA, Hanpumep, OHU CMOTyT 3apaHee
nnaHMpoBaTb CBOIKO MOE3AKYy Ha BbICTaBKY,
BKJ/ItOYasl 3aKa3 GUNEeTOB, FOCTUHULIbI M laXe Ky-
MUTb BXOOHOW GUneT B pexxvme on-line. Mbl He
TONbKO HabnojaeM TeHAEHUMIO, KOTOpYio
MO>XHO BKpaTLie Bblpa3uTb CJIOBaMU: «Onek-
TPOHHbBIN GU3HEC UMM HUKAKOTo BK3Heca», Mbl
norpyxaemcsi B Mup Internet, kotopbliii NpuHec
pagvikanbHble 3MeHeHNs BO BCe Ccepbl XKn3-
HW. Hapeemcs, 4yTo BMpTyanbHOe 3HaKOMCTBO
C BbICTaBKOW CTaHET OTMpPaBHOW TOYKOW Ans
CneumManmncToB Nno aBToMaTU3aLmK, XenatoLwmx
MPUHSATBL y4acTue B «peanbHor» INTERKAMA.
ABTOMaTU3aLUMS ABMSETCA MHTErpanbHbIM
KOMTMOHEHTOM TEXHNYECKOrO PasBUTUS BCeX OT-
pacien NPOMbILLIEHHOCTH, U MOPOW pa3rpaHu-
YeHWe Mo ceKTopaM, ANCLMMINHAM Y TEXHOSOTU-
SIM BbIMNISAUT JOCTATOYHO YUTI0BHO. Vbl yBEPEHBI,
410 INTERKAMA v fipyruie BbICTaBKW, OpraHu3ye-
Mble «Macce [roccenbaopd», CMOryT OXBaTUTb U
NpeACTaBUTL BCe acreKTbl aBToMaTmsaumn. @

INTERKAMA

Aroccenbpopod, lepmaruna

24 - 28 ceHTa6pa 2001

ABTOMOaTM3IALMM

wWW.INTERKAMA.com

MpepcraButenncreo B Mockse,
Poccua

Mocksa 123 100

1biit KpacHorsapaeiickuit npoesg,
12 MaBunboH 2, bawws 3

TenedoH (095) 259 77 29
Tenecakc(095) 230 25 05
WHTepHer:
http://www.mega.ru/~messedus
http://www.messe-duesseldorf.de
E-Mail:messedus@mega.ru

naowaab 5KCrno3uLum -

1L

Messe
Diisseldorf

9KCNMOHEeHTOB U3 CTPGH

noceTutesiem us

CTPGH
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Mopa ceHbro MunaHckoro
co6opa
JleoHopa Typok

CeropiHsi, yBaxaemble 4yuTaTe-
nn, Mbl C BaMW OTMpaBUMCSH B
MwunaH Ha MexayHapoaHyto Bbl-
CTaBKy Mo aBTOMaTU3aLmn 1 npu-
6opam BIAS (Biennale Internazio-
nale dell'Automazione e Stru-
mentazion). MunaH — BTopow no
BeNnYnHe ropop Wtanum, koto-
pbIfl 3HAMEHUT TeM, YTO B HEM HaXopasTcs
onepHbIn Teatp «Jla Ckana», MunaHckun ka-
denpanbHbin cobop Duomo un dpecka Jleo-
Happao Aa BuHun «TarHasi Beueps» B LepkBU

Santa Maria della Gracia. OgHako cneuma-

nUCTbI B 06NacT¥ NPOMBbILWNEHHON aBToO-
MaTu3auMm npuesxaloT cofa He Ania Toro,
4yTOObI HacnaxaaTbCsi OMEPHON My3bIKOM
(Tem bonee, 4To Cce30H B TeaTpe HayMHa-
eTcs B fekabpe) nnm cMoTpeTb Ha npekpac-
HbIV ropof, ¢ Kpbiwyn MunaHckoro cobopa, —
X npuBnekaeT BbicTaBka BIAS, koTopas
npoxoauna B BbICTaBOYHOM LeHTpe Fiera
Milano ¢ 7 no 11 Hosbpsa 2000 roga. dTa
BbiCTaBKa Oblna BriepBble OpraHM3oBaHa B
1956 rogy, korga B Hew npuHsAn ydactue 31
3KcnoHeHT. OpraHusatopom saBnsetcs BIAS
Group —KomraHwus, ocHoBaHHas B 1947 rogy
noktopom Antonio Barbieri ans nsgaHus Ha-
YYHO-TEXHUYECKMX XypHanoB. [esu3 BIAS
Group 3By4YMT Kak «[lpodgeccoHanusm um
HoBaTopcTBO». BIAS fABnsieTca ogHuUM wm3
4 yupeputenen World-FI.M.A., MexgayHa-
poAHOM accoumaumn BbICTaBOK MO aBTOMa-

Tu3aumm 1 npubopam, kotopas Obina ocHo-

BaHa B 1998 rogy opraHu3aTtopamu

KPYMHENLIMX B MMPE BbICTaBOK B 00-

BIAS

nlacTi aBTOMaTM3auuu:
BIAS (Utanusg), INTERKA-
MA (fepmaHnus), MICO-
NEX (Kutain), SAW (LWsen-
uapus). Mpe3vgeHToMm
World-EI.M.A. siBnsetcs
rocnoanH Walter Ram-

pini, ceryac B accouua-
unmn cocrosit 12 uneHos. bnaro-
Japsi COTPyAHUYECTBY OpraHu-
3aTOPOB  KPYMHEMIWINX BbICTABOK MO
aBToMaTm3auum B pamkax World-F1.M.A.,
JOCTUIHYTa [JOrOBOPEHHOCTb O HOBOM [IBYX-
roIM4HOM LIMKIIE MPOBELEHMS BbICTABOK: Te-
nepb Nno 4YeTHbIM rogam Oyaer
npoBoauntbca BIAS, no HeueT-
HbiM — INTERKAMA (paHee
OHU UMEeNN TPEXNETHUN LUKJT).
C 1963 roga BIAS Group sBns-
eTcs TakXe OfHUM U3 Tpex
opraHusatopoB RICH-MAC —
BbICTaBKW, NMOCBALWEHHOW XUMU-
YyeckoMy MPOU3BOACTBY U Nabo-
patopHoMy obGopynoBaHuto.
Cenvac BIAS Group — «iJito-
yeBas Gurypa B opraHusauumu
BbICTaBOK, U3[AaHUM MpodecCUoHanbHbIX
>XypHasnoB, B 06nacty KOMMYHUKAUMIA U yC-
nyr B chepe NpomblwneHHoro busHeca.
LiepeMoHus oTKpbITUSs 29-1 BbicTaBku BIAS
npoBoaunack OJHOBPEMEHHO C OTKPbITUEM
KOHrpecca «[llpoueccbl aBTOMaTu3a-
LMK 1 NPUHATUS PELLEHNI», HA KOTO-
pom 6binn odmrumansbHo NpeacTasne-
Hbl pe3ynbTaThl BaXKHbIX UCCIefoBa-
HUIM MeXAYyHapOJHOrO, UTANIbSIHCKOTO
M HEMELKOrO PbIHKOB MPOMbILIEH-
HOW aBTOMaTM3auuu, NPOBEAEHHbIX B
1999-2000 rogax; o6bemM UTaNIbAHCKO-
ro pbiHKa MPOMBbILLISIEHHOW aBTOMa-
Tm3aumm B 1999 rogy oueHuBaeTcs B
2750 MiH. eBpo, U3 HKX NnoTpebneHve
Ha OTeYECTBEHHOM pPbIHKE COCTaBNs-
eT 73%, a a3kcnopt — 27%. Ha nocnepytowmx
3aceflaHNaX paccMaTpyBanmncb BOMpPOCkl Mpo-
MbILUIEHHBIX KOMMYHUKALWIM 1 pa3paboTok,
BbIMOJIHEHHBIX Ha CTbIKE PA3fNYHbIX TEXHO-
norui. KoHrpecc 6bin He eauHCT-
BEHHbIM BaXHbIM CODbITVEM BO
BpeMs BbiCcTaBkM BIAS, kaxpabin
[eHb NMPOBOAMNOCb MHOXECTBO
MepornpuUaTUI, OXBaTbiBaBLUMX
pa3HoobpasHyio TemaTuky. Ce-
pus ceMMHapoB Obina nocesle-
Ha BOMpOCaM KOHTPOS KayecTBa
npogykuuu. Ewe ogHum Bax-
HbIM pa3feNioMm AN opraHusa-
TOPOB KOHMepeHUU ctana Mu-
Kpo3sieKTpoHuka. Pupmbl-gmc-
TPUObIOTOPBLI U3 pasHbIX CTpaH

\& 1
E
Global <

Matien Teehnolegies §

y4yacTBOBaJIn BO BCTpeYye noh Ha3BaHUEM

«ObbeaVHeHMe QUCTPUOBLIOTOPOB B NaHopa-
Me MUPOBOW 3N1eKTPOHUKU». OfUH U3 cUMMo-
3MyMOB MO MpOrpaMMHOMY obecrneyeHuto
OblN NOCBSLLEH BOMPOCaM OpraHv3aLmm Yeno-
BEKO-MALUMHHOIO MHTepderca B NPOMbILL-
JIEHHOM, BOEHHOM W MPaXKAaHCKOM CeKTopaXx.

Skcno3unumsa BIAS 2000 Gbina opraHuso-
BaHa Mo YeTblpeM rMaBHbIM HanpaBneHUaM:
® NpoMmbILLIeHHasi aBToMaTM3aLms U KOM-

NMOHEHTBI,
® TecTMPOBaHME U U3MEPEHUS,
® NHDOPMALMOHHbIE U KOMMYHUKALMOH-

Hble TexHonorum (ICT),
® MUKPO3NeKTPOHMKA.

BbicTaBka npoxoauna rnog 3HakoM efinHe-
HWSI MPOMBILLNIEHHOW aBTOMaTM3aLUMn U UH-
(hOpMaLIMOHHBIX TEXHONOMMI 1 Oblna Npu3ea-
Ha [aTb OTBETbI Ha BOMPOChI CMELManmcToB,
pabotatolmx B 06omnx cekTopax, MNOCKONbKY
OAHOW M3 NaBHbIX TEHAEHUMN pasBUTUA
NMPOMBILLNIEHHOCTU B HOBOM ThbiCSAYeneTun
SBNSIETCA pacTylas MHTerpaums mexay 3a-

BOACKOM aBTOMaTM3aumen n nHdopmaum-

OHHbIMU TEXHONIOTUSIMWU MPUMEHUTENBHO K

NpOoV3BOACTBEHHOMY MpoLeccy, obopyao-

BaHMWIO, yrpaBneHuio 1 obcnyXnBaHuio B

pamkax Bcero npeanpuatma. B akcnosnuum

pa3nuyHbIX GUpPM ObINK NpeacTaBneHsl cie-

Jylolwpe pasgenbl, cBizaHHble C MHPopMa-

LMOHHBIMU U KOMMYHWMKAUMOHHBIMU Tex-

HOJIOrUSIMW B MPOMBbILINIEHHOCTU:

@ MpoMbILLIEHHOE NporpamMmmMHoe obecrneye-
HWe —TexHonorn4eckoe n npuknagHoe Mo,

® cuctembl ACY TN, CAMNP, ACY,

® ynpaBsreHve rnocraBkamMu 1 AefTenbHoC-
TbO KOMMNaHUW,

® MWHU-CUCTEMbI, MMHU-KOMIbIOTEPSDI, pa-
6oune craHumm, nepudepus, NO n npu-
HaanexHocTu,

www.cta.ru
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® NpoMbILLIeHHblE KOMMYyHMKauumu: Field-
bus — Intranet, Extranet, Internet.

Kak 3asBun r-H Rampini, «BIAS pacwmpset
CBOW rOpU30HTbI. PaKkTryeckn, HaunHasa ¢
3TOro rofa, TPaANLIMIOHHbIE CEKTOPbI MPOMbI-
LUNIeHHOW aBToMaTM3aumm, NpUbOPOB N MUK-
pPO3neKTPOHUKM ByAyT AONONHEHbI MHGOP-
MaLMOHHBIMN U KOMMYHUKALMOHHBIMA Tex-
HonorvamU. 29-a BIAS co30aét maeanbHbIv
MOCT MeX/y TEXHOIOrMAMUN MPON3BOACTBA U
MH(MOPMaLMOHHBIMW TEXHONOTUSMMU, C LieNblo
npepnoXxuTs prpmMam, 3aeiCTBOBaHHbIM B
06OoUX CceKTopax, camble COBPEMEHHbBIE U UC-
YeprbliBalolMe OTBETbl Ha BO3HMKaoLMe
y HUX Bonpockl. Takum obpasom, BIAS 2000
CTaHOBWTCSA NMEPBOV BbICTAaBKOW, KOTOpasi Mon-
HOCTbIO MpOCnexXuBaeT BCe 3BEHbA Lenu
NMPOMBbILLAEHHbIX KOM-MYHUKaLMIA Ha MNyTu

KEY KEYBOARD PRODUCTION

K VHTEerpaumu aBToMatu3aumu, npu-
KIaaHbIX MHPOPMALMOHHbIX TEXHOJO-
il N obCYXUBaHWS U yNpaBneHus
KOMMaHMen.»

Koro Mo>Ho ObIno yBMaEeTb B YMC-
ne 2512 skcnoHeHTOoB 29-M BIAS,
npuexaBwux 3 32 crpaH? Cpegn
M3BECTHbIX B MUPE MPOMbILLNIEHHON
aBTOMaTM3aUMM MOXHO Ha3BaTb
¢urpmbl ABB, Siemens, Omron, Turck,
Yokogawa, Rockwell Automation,
Samson, Schneider Electric, Pepperl+Fuchs,
Krohne, Danfoss, Schroff, Wago, Honeywell.
OKCrno3uuus pacrnonaranacb B CEMy NaBuUib-
OoHax Ha myowaan 90 TbicaY KBagpaTHbIX
MeTpoB. EE nocetunn 60 Thbicsy 4YenoBek,
NpUexaBLWNX U3 CEMUAECATU CTpPaH Mupa.
Bnarogaps cotpygHuyectBy ¢ UHcTuUTyTOM
BHewHen Toproenu Wtanum (ICE),
OpraHn3aTopbl BbICTaBKU UMENU
BO3MOXHOCTb MPUIACUTL 3apydex-
Hble generaumm mn3 Nngmmn, Kutas,
Poccun, Tpeuun, Typuumn, AscTpum,
CLUA v BenukobpuTtaHum.

BIAS otkpbina cBovi noptan B UH-
TepHeTe www.bias.it, rge npepacras-
NieHa VMHbOopMaLMsi Ha UTaNbIHCKOM
M aHMMMIACKOM fi3blkax. MHoOro nHTe-
pecHoro Tam HamayT ans cebs akcno-

HEHTbI, XYPHaNINCTbl N NMOCETUTENN BbICTaBKU.

BIAS Gbiia XOpoLWO OpraHM3oBaHa, 1 OT BCex
OpYyrvx MnofobGHbIX COOLITMI ee oTM4Yanu
He TONbKO ObUNMe U HOBU3HA TEXHWKM, MPO-
rPaMMHbIX CPEACTB, PELEeHUN, HO N OYeHb
Tennas atmocdepa, KOTOPYO yAanocb co-
3[aTb rOCTENPUMMHbBIM XO3fi€BaM BbICTaBKMU.
3anoMHUNOCk, YTO Cpefu noceTuTenel Obl-
JIO MHOFO MOMnoAeXW, CTYAeHTOB Konnep-
Xen N yHMBepPCUTETOB, HaBepPHO, aBTOMa-
Tnsauuio B Wtanum xpet npougeTaollee
Oyayuiee. Bo Bpemsi LepeMOHUN OTKPbITUS
BbICTaBKM r-H PamnuHm otmeTtun: «CerogHs
B MVpe MpOUCXodsT ABa Oonblimx cobbl-
Tus — BbIOOpbI Npe3ugeHTa CLUA 1 oTKpbI-
Tue BbicTaBkU BIAS». Cenyac ¢ yBepeHHOC-
TbIO MOXHO CKa3aTb, Y4TO C yCrexoM MpoLuio
TONbKO BTOpOe cobbiThE. @

Pa3zpa6otaH no nnaHy HUOKP OAO «TiomeHb3Hepro»

PEFrMCTPATOP
INEKTPUNYECKMX NPOLIECCOB N

COBbITUN
P3C-3

[ COBPEMEHHbIe HapjeXHble N KayeCcTBeHHble
MopAyNibHbleé KOMMNOHEHTbI

@ [poeKTHO-KOMMNOHyeMasi KOHCTPYKLUS
@ Bce HeobxoaUMble yHKLUN

-

' OcCHOBHbIe NapameTpbl:

"~ 4YNCNIO aHanorosbIx KaHanos 16/32/64/96
‘-f
~P'b (ToyHOCTb M3mepeHus He xyxe 0,01%)
-,

24/48 - 384

50 My (Npu 16 BXOAHbLIX KaHanax)

MepBbiN perucrpartop Obin BHeApeH
Ha CypryTtckon FP3C-2 B 1995 .,
a B 1998 r. Ha npeAnpUATUAX
AO TioMmeHb3Hepro,
CBepanoB3Hepro n ap.
BBOAATCcA Gonee 80 P3C-3.

AL -12 -16 pa3pagos
300 Toyek Ha nepuop
YUCNIO ANCKPETHBIX KaHanos

namsTb aBapumn 92 cekyHpapl — 2 Yyaca @ cnekTpanb-
HbI aHanM3 rapMoHuK ® 3HeproyyeT ® onpepeneHne Mecta aBa-
pun @ BbIXOAHbIE CUrHanbl onoBelleHNs ® NPOTOKON aBapuii; pas-

. NnyHble nHTepdencel: Ethernet, 485/ 232 ® mopgem ® KoHTponb U

] BbIBOJ, BCEX TeKyLMX napameTpoB (4acToTa, dasa, ToK, Hanpsxe-

' HWe, AUCKpPeTHble curHanbl) ® BeKTOpHble auarpammbl ® apyrve
DYHKLMN MO XeNaHWIo 3aKa3ynka.

MpoBoanTca meTponornyeckas atrectauma P2C-3 gng ncnonb3oBa-
HUS B Ka4eCTBe YCTPOMCTBA KOHTPOJIS KayecTBa 3NEKTPOIHEPIUMN.

\ NEPEAOBBIE
TEXHOAO[VIVI
ABTOMATU3ALMM

6—22(')_049 r. EkatepuHGypr, yn. Komcomonbckasi, 18 @ TenedoH: (3432) 49-3549
dakc: (3432) 49-3331 @ Web: www.prosoft.ural.ru ® E-mail: market@prosoft.ural.ru
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JIEMOHCTPALHOHHBIA 3AN

B amoil pybpure mor npeocmasniem
HOBbLLE annapammuie cpeocmsd,
npozpammroe obecneuerue u aumepamypy.

Ecnu Bow xomume 6ecnaiammo noiy4ums
Y PupmoL-npou3eooumens
noopobroe onucarue U Kamanoz,
8036bMUME KAPMOUKY OOPAMHOLL C6A3U
u ob6sedume uroexc,
YRA3anHbLll 8 KOJOHKe uHmepecyrou,e2o Bac
axcnonama [emoHCmpParuoOHH020 3a1a»,
3amem 8blUAUINe OPULUHATL UL KONUIO KADIMOYKU
no noume Ui Garcy
8 peoaxuyuro HypHala
«COBPEMEHHBIE TEXHONOTUU ABTOMATU3ALIUUY.

HoBbiit koHTpOonnep ADAM-5511

Oupma Advantech Hauana noctaBku koHTponnepos ADAM-5511. HoBsas
MOJeNb, COXPaHWUB BCe AOCTOMHCTBA CBOEro npegwectseHHnka ADAM-5510,
npefocTaBAseT Nonb30BaTeNnto AONONHUTENbHbIE BO3MOXHOCTU:

nporpaMMHbIi paliBep ceteBoro npotokona ModBus c Bo3moxHOCTbIO

3arpy3Ku, 3anycka 1 0CTaHOBKM NPOrpaMm no ceTu,

BCTPOEHHas noanepxka Gannosoi cuctemsl hnw-namaTy,

VBENMYEHHbI 00beM OnepaTuBHOM U A3LW-NamaTy,

HOBbIE YAOGHbIE yTUAUTEI, paboTatowue nog Windows.

KoHtponnep ADAM-5511 MOXHO NporpaMmMMpoBaTh C MOMOLLbIO Nto6OW
cpeabl paspabotkuy, Bkitodas Ultralogik. Bonee Toro, Teneps nporpammuc-
Tbl, pabotatowme c Ultralogik,
MOTYT WUCMOb30BaTb B CBOMX
npoeKTax Kak ceTeBoil npoTo-
kon PLCNet, Tak u ModBus unu
OfHOBpEMEeHHO 06a npoToKona
Ha pasHblX KOMMYHWMKaLMOH-
HbIX NopTax.

Takum 06pa3om, Ans KOHTpON-
nepos cepun ADAM Bnepsble
nosBMNACh BO3MOXHOCTb W3-
MeHATb NporpaMMmy B yAaneH-
HOM KOHTpoOJJepe no ceTu
ModBus HenocpeacTBeHHO BO
BpeMs paboTbl CUCTEMDbI.

UCTOYHUK NUTAHUS C perynupyembim
BbIXOAHBIM HAMPSKEHUEM

KomnaHus Siemens npepnaraet HOBblit UCTOYHMK nuTaHua SITOP power
flexi c BO3MOXKHOCTbIO KaK Bpy4YHYIO (NOTEHLMOMETPOM), TaK U AUCTAHLMUOH-
Ho (aHanoroBbiM curHanom 0-25 B) ycTaHaBnuMBaTb 3HayeHUs BbIXOAHOMO
HanpaxeHus B ananasoHe ot 3 go 52 B noctosHHoOro Toka. Hanuuune Bxo-
AOB ANA BLIHOCHOW 06paTHOI CBA3M MO3BOAAET KOMMNEHCUPOBATH NafieHne
HaNPAXEHWUA Ha NUHWUAX MEXAY UCTOYHWUKOM U Harpy3Kom.

lMpepycmoTpeHa pa3BuTas cucTeMa 3aluThl OT Neperpy3ok: Aaa BbIXOLHO-
ro HanpsxeHua 3-12 B ucnonb3yetcs orpaHuyeHue no ToKy, a Ans BbIXOA-
HOTO HanpsxeHus Bbiwe 12 B — orpaHnyeHne BbIXOAHOW MOLHOCTU [0
120 B1. WmetoTca peneiHble
BbIXOAbl ANA CUTHANMU3ALMUM O
NponajaHuM HanpsKeHus B
NepBUYHON CETU U Ha BbIXO-
[ UCTOYHMKa.

labaputel — 7541254125
MM, CTeneHb 3alWuThl KOpny-
ca — IP20. [lnanasox pa6o-
4ynx Temnepatyp ot 0 po
60°C. MoHTMpyeTCA Ha cTaH-
paptHylo 35 mm DIN-peiiky.
[ina BHeWHNX NOAKNIOYEHUH
MCMONb3YIOTCA  BUHTOBbIE
KNeMMHbIE 3aXNUMbl.

Hoeblie pewenus (I)Mbel Advantech
Ha 6a3ze Windows

®upma Advantech 3HaunTenbHO paclmpuna acCopTUMEHT CBOEM NPOayK-
LMK, NocTaBNseMON C NpefycTaHOBNEHHOW OnepauUOHHON CUCTEMON
Windows CE. B gonosnHeHue k noctasnsswumcs paHee Windows CE nnat-
topmam Ha Gase OAHONNATHLIX KOMMbIOTEPOB NS BCTPaMBAEMbIX MpUMe-
HeHuit cepumn Biscuit PC u npoueccopHbix nmnat nonb3oBatensm Temepb
AOCTYNHb! 3aKoHYeHHble HMI-nnatdopmel Ha 6asze manorabapuTHbIX na-
HenbHbIX KoMnbloTepos cepun HMI-640 (c npoueccopom 486, 66 MIu) u
TPC-650 (c npoueccopom Pentium, 266 MI). 3T naHenbHbIE KOMMbIOTEPbI
umetot KKWN-gucnnen pasme-
pom ot 5,7 fio 6,4 AtoitMa no au-
aroHanu, OCHalEeHHble CEeH-
COpPHBIMKU 3KpaHaMmu, M noc-
Tansotca ¢ 0C Windows CE
“ npepyctaHosneHHeiM 10
Advantech HMI S/W Develop
Edition ans noctpoeHus cuc-
TeM YeNOBEeKO-MaLMNHHOTO WH-
Tepdeiica. Kpome atoro, dup-
Ma 00bABMNA O Hayane nocra-
BOK O/IHOMNATHbIX KOMMbloTe-
poB AN BCTPaMBaeMblX Mpu-
meHeHuit ¢ 0C Windows CE Bepcum 3.0.

MporpammHoe o6ecneueHue ans
ApPXUBUPOBAHUS AAHHBIX PEASIbHOrO BPEMEHM

Mporpammuoe obecneyedne OPC2SQL, paborawowee 8 Windows 9x/NT,
npefHa3HayeHo ANA apxMBMPOBaHWA [AaHHbIX PeanbHOro BpeMeHW, nony-
yaemblx oT OPC-uctoynukos, B b} MS SQL Server 7. 310 32-pa3pagHoe npu-
NoXeHue, cooTeeTcTBylowee cneundukauum OPC 2.0, paspaboTaHo B ap-
XUTEKTYpe K/IMEHT-CepBep M OPUEHTUPOBAaHO Ha npumeHeHne B ACY TI
coBmectHo co SCADA-cuctemamu. Micnonb3oBaHue MexaHW3Ma XpaHWUMbIX
npouepyp o6ecneynBaeT BbICOKYIO CKOPOCTb apXUBUPOBAHUS AAHHbIX.

0PC2SQL coctout 13 koHdurypatopa u moayns apxusuposanus. KoHdu-
rypatop no3BofseT 33fiaTb U COXPaHWUTb B (aiine HAaCTPOMKM ceaHca apxu-
BuposaHus. Moaynb apXMBMpOBaHMﬂ pa60TaeT Kak [i)OHOBbIVI cepemc "
BbIMOJIHAET BCe (yHK-
unm yteHus OPC-teros, D&u &

0PC Serve Faswel UnOp. 1 | S50 Swever TAITEC_ S0 |
npeobpa3oBaHusA 1 3a-
nucy padHeix B bA.

MuHnmanbHbIli  ne-
puop onpoca OPC-cep-
Bepa — 10 mc, konu-
4eCTBO apXxMBUpPYeMbIX
TEroB He OrpaHUyeHo.
Komnanus «Tpaiiteky,
r. Capatos
TenedoH/dakc: (8452) 520101
E-mail: info@tritec.ru

HoBas Bepcua WAGO I/0O PRO

Oupma WAGO o6bsiBMna 0 BbIXOfE HOBOW 32-pa3psiiHoil BEpCUM CBOEMO
nporpammHoro npogykta WAGO I/0 PRO, koTopbiii npegHasHayeH Ans pas-
paboTku 1 oTnagku nporpamm ans koHtponnepos WAGO I/0 cepun 750-8xx.

Tenepb cucTeMa NporpaMMMpoBaHUs NOAAEPKNUBAET:

750-804 Vx.x, koHTponnep ¢ uHtepcdeiicom Interbus-S;

750-81x V/x.x, koHTposnepsl ¢ uHTepteitcom ModBus (750-812,-814,-815,

-816);

750-833 Vx.x, koHTposiep ¢ uHtepceitcom PROFIBUS-DP;

750-837 Vx.x, KoHTponnep ¢ uutepdeitcom CANopen;

750-842 \Ix.x, KOHTponnep ¢ uHTepdeiicom Ethernet.

Kpome Toro, B cucTeme NosBUIOCH MHOXKECTBO HOBBIX YAOGHbIX (DYHKLMIA
1 BO3MOXHOCTEl ANA Ha-
NUCAHWUA U OTNAAKM Npo-
rpamm. Hosasa Bepcus
WAGO I/0 PRO nossonser
paboTath C KOHTpONEpamMu
He TONbKO Yepes cneumanb-
HbI Kabenb, HO M uyepes
nnatbl CeTeBbIX KOHTpOIE-
pos Hilscher, yepe3 cooTt-
BetcTBytowme OPC-cepse-
pbl 1 no cetn Ethernet c
npotokonom TCP/IP.

T O & P
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BecCKOHTAKTHbIN 31eKTPOMUrHUTHDbIN
pacxopomep XXUAKUX METAJSIOB
C NEerKkoCb&éMHbIM AATYUKOM

Oupma MERS («M3meputenbHble cMCTEMbI»)
npepnaraeT GeCcKOHTAaKTHbIE 3NeKTPOMarHuT-
Hble YCTPOWCTBA ANA M3MEpEHUs Pacxopa
XUAKWUX METaNsoB U CnnaBoB (pTyTb, CBUHEL,
BWUCMYT M ip.) NP TemnepaTtype
10 +350° C 1 noBblWeHHON pa-
Avauuu. MorpewHocTb u3mMepe-
HUA He npesblwwaet 2,5%.

KoHcTpyKUmMs Aatunka pacxo-
[iOMepa No3BONAET JIerKO MOH-
TUPOBATh U LEMOHTUPOBATL €ro
Ha Tpybonposopae Anametpom 0T 25 o 100 MM 6e3 pa3bopku nocnepHero,
B TOM YMC/Ie U NPY NOMOLYM MAHWNYNATOPA.

INeKTPOHHBIN 610K BbiNoNHEH Ha 6ase IBM PC coBmecTMmMoro npomsiw-
NleHHoro koMnbloTepa dupmbl Advantech, 4To no3BonseT nerko MHTerpupo-
BaTb PaCXOf,OMEpP B U3MEPUTENIbHYIO CUCTEMY.

Pacxogomepsl ycnewHo 3kcnayatupytorcs B CWA (Oak Ridge National
Laboratory) n Utanun (ENEA).

MERS Ltd. (MEtering and Regulating Systems)

Aizkraukles 23, LV-1006, Riga, Latvia

TenedoH/dakc: ( +371) 780-1100/754-3325

E-mail: mers@mers.lv

RTPEG-32 — rpaduka ana On Time RTOS-32

Oupma On Time BbinycTUna rpaduyeckytd 0O6bEKTHO-OPUEHTUPOBAHHYIO
C++ 6ubnuoteky ans 0C peansHoro spemeHn RT0S-32.

RTPEG-32 BkntoyaeT B cebs NONHbIA HAbOp 3NEeMEHTOB ynpaBneHus ans
CO3[iaHNA nosb3oBaTenbCKux UHTepdeiicos B ctune Windows-npunoxe-
HUi. WmeeTcs komnnekt apaiisepos ans VGA u SVGA/VESA apantepos.
lpepocTaBneHbl MCXO[HbIE TEKCTHI 3TUX APaiiBEPOB, YTO YNPOLAET UCTONb-
30BaHue 060pya0BaHUS C HECTAHAAPTHBIMU rpadUYecKUMU aganTepamu.

RTPEG-32 He orpaHM4MBaeT NpOM3BOAMTENbHOCTb CUCTEMbl peasbHOro
BpeMeHH, Bce onepauuu moryT paboTars ¢ npepbiBaHusmu. Moaaepxusaet-
CA MHOTO3afja4yHblii pe- [ :
HKUM.

Yrunauta WindowBuilder
no3sonseT GbIcTpo co3aa-
BaTb rpaduyeckue obbek-
Tl RTPEG-32, reHepupys
kop C++ ois uHMUMANKU3a-
L{MM BCEX CO3[AHHbIX OKOH
1 06paboTKN COOBLWEHM.
MmeloTcs pononHuUTENb-
Hble cpeAcTBa Ans co3paa-
HUA WpUGTOB U ANA npe-
o6pa3oBaHus u3obpaxe-
HUI pa3nnyHbIX GOPMATOB B MacCUBbl AaHHbIX C++.

e veindow Exarple  PSIE] g [x]
oo

2 complex GUI
i This dialog will now clase, and the

rest of the demo can be viewed by
executing the decorated window

Close el

OPC-cepBep dupmsi Fastwel

Oupma Fastwel npepnaraet yHusepcanbHbiii OPC-cepep — UniOPC™.
K dyHKLMOHaNbHEIM BO3MOXHOCTAM UniOPC MOXHO OTHECTM NOAZEpXKY
npu3HaKa [OCTOBEPHOCTU NepefaBaeMoro CUrHana, aBTOMaTMyecKyto reHe-
pauuio Teroe Ana yctpoitctea no uHgopmaumn u3 DLL gocTyna k AaHHbIM,
nopaepxky OPC Data Access Automation Interface, a Takxe uHTepdeiica
MpOCMOTPa MPOCTPAHCTBA MMEH U WepapXWU4ecKoil CTPYKTYpbl afApecHoro
NpOCTpaHCTBA cepBepa.

UniOPC obecneyuBaer obMeH [aHHLIMM C HANUCaHHOM pa3paboTyMKOM
6ubnuotekoit DLL, koTopas cogepxuT nnbo Becb ynpasnsiowmit Kog, nM6o
obecneynBaeT MHTEp- [ EIEETITS HEIET

(peﬂc C cooTBeTCTBY- Pain [Ootaeurs Npasea Bug Crpaska

mlsis] ) e

foweit OUBNNOTEKON, [Sommt o T [agae
nocTasnsemMoi npous- A o AN e sz

B Op' utenem o 6 0 pyno - == analog 10 Naaeaowe...  unitl analog 10 0.794357
| analog_100 MNaasarowe. unitl. analog_100 089393
BaHuA. Bmecrte ¢ yHU-

[ np_. [ nauerue

-]
— |

Maasatowe...  unitl. anslog_104 0919076
" -~ analog_108 Maasarowe. uritl. analog_108 0.302508 A
O MOAYNA MCXOAHBbIN = : =

=" analog_101 Maagaowe..  unitl analog 101 0.854265

- analog_102 Mnasarowe. unitl. analog_102 0.0241331
BepcanbHeim OPC-cep-
BEPOM nocTaBadetrca NMassaows.  untl. analog_105 0164571

Mnasaowe. unitl. analog_106 0.740808
»

TekcT DLL, KOTOpbIA  erosreers Junit] conepror d50Teroe
MOXHO MCMO0JIb30BaTh B Ka4eCTBe WabsoHa.

MNoasaowe. unitl.analog_103 0825187
B BUAE MCNONHAEMO- Naseowe.. it anslog 107 D359
Iins nuctannauumn UniOPC Heo6xoAnM KOMMbIOTEP C NPOLLECCOPOM HE HU-

e Pentium 166 MIu, 03Y He meHee 32 M6ailT 1 cBO6OAHBIM 06Obe-
MoM Ha HXMJ ot 10 M6aitr. # 449

HoBbiii KOHUEHTpATOp ANg ceTen
Industrial Ethernet

®upma Hirschmann npegnaraet HOBYIO CepUI0 BbICOKOMPOU3BOLUTENbHbIX
KOHUeHTpaTopoB RS2-xx ans ceteit 100 M6uT Fast Ethernet ¢ noppepxkoit
npuoputetos (IEEE 803.1 D).

Bnaropgaps apxutektype, paspabo-
TaHHOW Ana cTaHgapta Industrial
Ethernet, 370 ycTpoiicTBO MOXKET nepe- |
naBaTb  JaHHble CO  CKOPOCTbIO |
100 M6uT/Cc B nNoOAyAynNAEKCHOM U
200 M6uT/c B NONHOAYMNEKCHOM pe-
KuMax. BaxHeliwen 0coGEHHOCTbIO
RS2-xx sABNsE€TCA BO3MOXHOCTb ObICT-
poro (B Te+eHue 300 MC) BOCCTaHOB-
JIEHWUA COEAMHEHUs Npyu 0OpLIBE B K-
HWW CBA3M UK OTKA3€ OAHOTO U3 KOH-
LeHTpaTopoB B ceTu. KoHueHTpatop
umeeT 5 noptoe 10/100Base-T, nopt
ynpasneHus, nopt standby 1 nATUKOHTAKT-
Hblii COeAMHUTENb ANA NOAKMOYEHUS NUTAHUSA.

KoHueHTpatopsbl RS2-Xxx paccymMTaHbl Ha UCMOIb30BAHME KaK B HEGOMbLIMUX
CeTAX, Tak U B CETAX YPOBHsA KPynHON koMnaHun. OHU NOAHOCTbIO COBMeC-
TUMbl C PacnpoCTPaHEeHHbIMU CETeBbLIMU CTaHAAPTaMU, @ TaKKe C APYruM

o6opynoBaHuem dupmel Hirschmann. m

Hosbii katanor MicroPC

Bbiwen B cBeT 160-cTaHnyHblil kKatanor npoaykuuu MicroPC. B HoBom n3-
paHun obbeanHeHa uHdopmauus 06 usgenuax dpupm Octagon Systems u
Fastwel, KoTopble BbINYCKAlOT MONYNAPHYIO CEPUI0 KOMMbIOTEPOB U VCT-
POWCTB A5 XECTKMUX YCNOBHIA IKCNAY-
atauuu.

B katanore npuBofuTCA TexHUuec-
Kas MHbOpMauMUs O NPOLECCOPHBIX
moaynsx, IBM PC coBMeCTUMBIX MUK-
POKOHTpO/NEPaX, NPOMbILAEHHBIX Ofi-
HOMNATHLIX KOMMbloTepax, nepude-
PUAHBIX MOAYAAX U [OMONHUTENbHbIX
NpUHaanexHocTax. Ha ctpaHuuax us-
AaHWA npefCcTaBieHbl CXeMbl TUMOBBIX
pewexuit Ha 6asze msgenuit MicroPC.
B kaxaom pasgene MOXHO HaiiTu Tab-
NNl CPAaBHUTENbHBIX XapaKTepuUCTUK
MOAyneil, COBMECTUMOCTU [ONONHM-
Te/bHbIX MPUHAANEIKHOCTEN, Ha3Haue-
HUS M HyMepaLuuW KOHTAKTOB pa3be-
MOB, CBEleHUS [ 3aKa3a 06opymo-
BaHWA W MHoroe gapyroe. Mcnonb3ys
3Ty MH(OPMALMIO, UHXKeHepbl 6e3 Tpyaa CMOrYT NPaBUILHO BbIGPATL HyX-
Hble U3[enus W caenarb 3asBKy Ha HeobxoaMMoe 06opyaoBaHue.

KATAJIOT NPOAYKLIMM

HoBsbie 6eckopnycHbie DC/DC
npeo6pasosarenu

Cpa3y Tpu HOBble cepuu cemeiicTBa bGeckopmyc-
Hbix DC/DC npeobpaszosateneii MOWHOCTbIO
15 Bt BbinyLeHO KomnaHuent Artesyn. Y- g
TpoitcTBa cepuu SXE15 n SXN15 BbinosHe-
Hbl A1 NOBEPXHOCTHOrO MOHTaXa U NMe- \§
10T BbICOTY BCero 838 mMm. M3penua cepun
CXE15 (rabaputbl 50,8425,448,89 Mm) npep-
nonaraloT NOAKMIOYEHWE Yepe3 LWTbIPbeBOil
pasbem.

Mpeobpa3oBarenu Bcex Tpex cepuii ume-
10T HOMWHaNbl BbIXOAHBIX HaMPAXEHW
18, 25,33 n 5 B, wupokuin gnana-
30H BXOAHOTO HanpsxeHua ot 33 go ®
75 B 1 naeanbHO NOAXOAAT ANS UC- 4
NOMb30BaHUA B IEKTPUYECKUX CETAX C
HOMUHAJIbHBIM MUTAIOWNM HaNpAXEHNEM S
48 B. BbinonHeHbl fJaHHble YCTPOICTBA C NpU-
MeHeHUeM TOMONOTUN CUHXPOHHOTO BbinpsmneHus. U3penus umeloT psag
CepBUCHBIX (PYHKLMIA: PEXUM 3aLLUTL OT NepeHanpsaxeHns, GyHKLUMIO yaa-
NIEHHOTO BKJTIOYEHMS/BbIKNIOYEHUS, 3aLUTY OT KOPOTKOrO 3aMblKaHWA U Ha-
CTPOMKY BbIXOAHBIX Hanpsxenuit B npegenax +10%. [luanasoH pabounx

Temnepatyp ot —40 o +70°C. m
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®upma Schroff npegnaraer HoByl0 yenyry

Hemeukas dupma Schroff o6baBuna o Hoso# ycnyre: Tenepb 3akasunku
MOryT GbICTPO ¥ YAOOHO 3aKa3blBaTb NepeaHMe NaHenu Ans Moayseit no ceo-
el cneyndukauuu. [Ins atoro yepes komnavuto NMPOCOPT 3akasbiBatoTcs
CAD-aitnbl cTaHgapTHOi 6a30Boil feTanu U3 Katanora B Tpebyemom dop-
mate: DXF, DWG wnu IGES. B nonydeHHbIx daiinax npu nomowm cooTBeTCT-
BYIOWMUX MPUNOKEHUI YepTATCA Heob-
XO[MMble OTBEPCTUS W HAHOCATCA
Haanucu, nocne Yero 3Tu daiinbl
nepegatotca 8 MPOCOPT ans
odopmneHns 3akasa. Cpok
NOCTaBKM WM3TOTOBJEHHbIX
Takum obpasom naHenen
nocne NOATBEPXKAEHMUS CO
cTopoHbl hupmbl Schroff
3akasa 1 ero onnarbl CO-
CTaBnseT oT 4 Jo 6 He-
[eNb, MUHUMANbHbIN 06b- “5
em 3akaza — oT 50 wTyK
W3Aenuii OfHOro HauMeHo-
BaHuA. TenedoH KOMMmaHuu
MPOCO®T (095) 234-0636,
takc (095) 234-0640,
e-mail: root@prosoft.ru.

Windpatopbl pupmbl Pepperl+Fuchs

Komnanus Pepperl+Fuchs npeacraBuna HoByio HUIO aBCOMOTHBIX WKd-
patopos BVE/BHE u BVM 10, npegnonaraiowux nofknioyeHue yepes AS-
nHTepelic. 0cobeHHOCTb AaHHBIX U3AENNIl 3aKIYAETCH B TOM, YTO OHM
€nocoGHbI NPY OTKIIOYEHNUM NUTAHUSA COXPaHATL GECKOHEYHO AAUTENbHOE
BPeMsA 3HayeHue BbIXOAHOrO CUrHana, KOTopoe BHOBb CTAHOBUTCA [OCTYM-
HbIM MoOC/e Mofayn HanpsxeHus. MNpu 3tom He
TpebyeTca AONOAHUTENbHAA YCTaHOBKA WNdpa-
TOpa B UCXOAHOE NONOXKEHME.

Ycrpoiictea Tuna BVE/BHE (ogHoo6oporT-
HOe UCMONHEHNE) UMEIOT paspellatlLyio
cnoco6HocTb 13 pa3psafos, a Wwudparo-
pbl TMna BVM (MHoroo6opoTtHoe uc-
nonHeHue) — 16 pa3pagos, AMameTp
Bana —12 MM. [laHHble U3genus ner-
Ko cToikytoTcs ¢ MUK v nogkntoyatoTes
K fieiicTByOWMM cuctemam. Popmupy-
emblil B Wudpatope AMArHOCTUYECKNI
CUTHan ynpoLwaeT MOWUCK W ycTpaHeHue
HeucnpaBHoCTel B ero pabote.

[laHHble WwudpaTopbl MOTYT TaKXe UCMONb-
30BaTbCA ¢ MHTepdencamm PROFIBUS u SSI.

YnbTpa3sByKoOBblie AAaTYUKU pUpMBbI
Pepperl+Fuchs

[ina pelweHus MHOrMX 3afady aBTOMaTu3aLuu, B TOM YMCAe CBA3AHHbIX C
onpefeneHnemM ypoBHA XKUAKOCTU, PACCTOAHNS, NONOXKEHUA 06beKTa 1 T.N.,
¢upmoit Pepperl+Fuchs npepnaratotca ynbTpasByKOBble AaT4MKM Cepun
F43. VIx YHMKanbHOCTb 3aKNO4AETCA B ManoM pa3mepe TaK Ha3blBaemoi
«cnenoit 30Hbl» (Ana Aatyukos UC2000-F43
— Bcero 100 MM) MW B ee NOJIHOM OT- ?
cytctuum ( patumk UC300-F43). .

[laTunKn 3TOW cepumn umeloT cne-
Aylolne OCHOBHble TexHUYeckue
napameTpsi:

paspeluaolias cnoco6HoCTb 0,5 MM

(UC2000-F43) 1 0,17 mm (UC300-F43);

WPMHa YAbTPa3BYKOBOrO Nenectka 5°;

AnanasoH pabouux Temnepatyp ot —25 go

+70°C;

cTeneHb 3awmuTel IP65.

YcTpoiicTBa MMEIOT [iBe U3MepUTeNbHbIE FON0BKY,
aHanoroBblf BbIx0of 4-20 MA; npeaycMoTpeHa KOMMNeH-
cauus TemneparypHoro apeitda (He Gonee 2%/°C). [aH-
Hble 06 M3MepseMbiXx NapameTpax MOTyT nepefaBaTbCA Yepes NocnefoBa-

TeNbHbIN MHTepdelic RS-232.

HoBbiii moHutop dupmsel Advantech

Cepua  nnockux KK-gucnnees  dupmbl
Advantech nononHunace HoBbIM creLnanu3npo-
BaHHbIM MPOMbIWEHHbIM MJOCKONAHENbHbIM
MOHMTOPOM Anst noctpoeHust HMI-cuctem FPM- |
3159TV («Chameleony»). YHukanbHoit ocobeH- &
HOCTbIO LIAHHOTO U3[eNUA ABNAETCA COYeTa-
Hue 15-glolimoBoro aucnnes u 20,1-atonmo-
BOTO CEHCOPHOrO 3KpaHa, 06pasylowmux
nporpaMmupyemMoe nonb3osatenem mnose
(YHKLMOHANBHON KNaBMUaTypbl BHE aKTUB-
HOW 30HbI gucnnes.

FPM-3159TV umeet TonwwumHy Bcero 84 mm,
cTaHAapTHelii VGA-BXOA, NOAKnovae-
MbIlt K 06OMY BUAEOKOHTpOMepy Ge3
nepeHacTpoiik1 CUCTEMbl W MpOrpamm-
Horo o6ecneyeHus, 1 GyHKLUMIO MacLTa-
6upoBaHusA M306paKeHUs Npu paspelue-
Hun 10244768 Toyek (16 MaH. uBeToB). [laH-
Hblii MOHWUTOP 06NafaeT BO3MOXHOCTbIO MOAKIIO-
YeHUs yNpaBAsAIoLWNX YCTPOICTB Ha paccTosHUM [0 50 M,
MMeeT NoBbIWEHHYI0 ApkocTb (350 ka/M2), a Takxe yHK-
uuio akpaHHoro meHto (0SD). N3penue cobpaHo B Kopnyce n3 He-
pXaBelolen CcTanu, cTeneHsb 3alnTbl No nepefHen nanenu IP65. m

Hosbie Hepoporue wkadbl
ANS NOKAJNbHbIX CETEN

Hemeukas dwupma Schroff npeacrtaBuna HoBoe cemMelCTBO HamoJbHbIX
WwKadoB cepun «epnet» U HACTEHHbIX WKAGUYUKOB CEPUN KEpCasey, npu-
MeHEeHWe KOTOpbIX [AaeT BO3MOXHOCTb MOJb30BaTeNAM BbICTPO, NPOCTO W
yAo6HO ycTaHOBUTL 060pYAOBAHME U KOMMOHEHTHI NPU CO3AaHUM NOKab-
HbIX BLIYMCIUTENbHBIX CeTeil. bnarofaps oyeHb HU3KOW LieHe WKadoB AaH-
HOTO CeMeliCTBa y[AETCs CYLECTBEHHO
CHU3UTb 06LLYI0 CTOMMOCTb pelue-
HWUA, B KOTOPbIX MCMOJb3yeTCs
310 obopynoBaHue. LWkadbl
06enx cepuit nocTaBasOTCA
B COOpaHHOM BuUAe; OHU
MmelT Tunopasmeps 9,
12, 16, 20, 23, 41 un 46U
ans 19" o6opynosaHus u
4,8 n 12U pns 10" obopy-
nosaHus. Bce wu3penus
obecneynBalT ONTUMANb-
HYIO BEHTUIALMIO U XOpO-
Wit 0630p YCTaHOBJEHHOMO
060pYLOBaHMsA Yepes CTeKNAH-
HYI0 ABEpb.

# 86

Pepperl+Fuchs Boinyctuna
HOBbIE CEPUU AUTYUKOB

Oupmoit Pepperl+Fuchs BbinyweHbl TpU HOBbIE CEPUN MHAYKTUBHBIX Gec-
KOHTaKTHbIX Aatymkos F25, F36 u V3. 3tu yctpoiicTBa umeioT 2-, 3- uau
4-NpPOBOJHYIO CXeMY NOAK/IOYEHUA K CETAM C NOCTOAHHbLIM TOKOM 0...40 MA
u npeacrasnsioT coboit garumku tmna NAMUR. N3-3a HU3KMX 3HaueHwit
HanpsXeHUs 1 ToKa AONYCKAeTCA UX YCTAaHOBKA BO B3PbIBOOMACHbLIX 30HaAX.
[laHHble n3fenua MMEKOT 3alUTy OT KOPOTKOTO 3aMblKaHUs, CTOPOXEBO
pexuM, a psia Mofeneil — UHAMKATOP PeXUMOB paboThbl.

OcHoBHas 061acTb NPUMEHEHUA U3AENNIt — MACHTH-
tuKaums cocTosHMA KnanaHos. [latynku pabotatot
COBMECTHO C BHEWHNUM [ONONHUTENbHBIM 060-
PYAOBaHMEM, Hanpumep, C BHEWHUM ne-
peknioyaoWwmm ycunurenem, obnagaior
pa3sbeMOM A NPAMOro NOAKIoYe-
HuA K AS-uHTepdeiicy u umeioT
Heo6XxoAMMble 3neMeHTbl Ans 6bl-
CTPOr0 MOHTaXa HenocpeAcTBeH-
HO Ha MCMOHUTEIbHOM YCTPOWACT-
Be.
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bYW CHCTEMHOH MHTETPAILMM

Haw xypHan npoponkaer py6puky «byaHu cuCTEMHOI MHTErpauum.
Ee nosenenue He cnyyaiHo 1 CBA3AHO C PAaCTyLWMUM YUCIOM UHTEPECHBIX
cucTeMHbIX pewenuit B obnact ACY TIN, c ofHOI CTOPOHSI, @ € ApYyroi —
C y4aCTUBILMMUCA 3aNpocamit B ajpec peAakLmm OT pasanyHbIX Npefnpus-
T C Npocb6amMmn NOpPeKOMEHA0BaTb UCMONHUTENEN CUCTEMHBIX MPOEKTOB.

Llenb py6puKkin — npepfocTaBUTb BO3MOXHOCTb OPraHM3aLusaM i cnewma-
JIUCTAM pacckasaTb O BHEAPEHHbIX CUCTEMax ynpaBieHWs, 0OMEHATbCS
OMbITOM CUCTEMHOI MHTerpalyum CpefcTB aBTOMaTu3alu Npou3BOACTBa,
KOHTPONA W ynpasnenus. Mybaukaums B Takoit py6puke apnsetcs npe-
KPAaCHbIM IIaHCOM NPOPEKNaMMpOoBaTh CBOIO (UPMY 1 ee BO3MOXHOCTM ne-
pen MHOTOTBICAYHON ayAMTOPMEN YnTaTeneil Halero XypHana 1 ¢ MUHM-

rpauuu.

MaflbHbIMW 3aTpaTaMu MpuUB/JeYb HOBbIX 3aKa3uMKOB. PyGpuka npussaHa
pacwWmpuTh NS CNELUANUCTOB KPYro3op B 06/1aCTU rOTOBbIX PELEHWH, YTO,
HECOMHEHHO, CO3[acT VCN0BUA ANA NpeKpaweHus «u3obpeTaresnbCrsa
BE/IOCUNEAOB» U [/ BbIXOAA Ha 60/ee BbICOKME YPOBHU CUCTEMHOI UHTE-

®opma npepcTaBneHns Mmatepuanos pybpuKM COOTBETCTBYET TPAAULLUOH-
HO «3aHATOCTW U HEMHOTOCNIOBHOCTUY» CUCTEMHbIX MHTErPaTOpPOB U Npef-
nonaraeT KpaTkui aHHOTUPOBAHHBIN paccka3 (1000 neyaTHbIX 3HAKOB) O
KOHKpeTHoli cucteme c 1-2 dotorpaduamu.

Mpurnalwaem opraHU3aLnm 1 CNeLnanucToB K yyactuio B pyopuke «bya-
HU CUCTEMHOI MHTErpaLuny.

Cucrtema aBTOMATUYECKOTO
ynpasneHus ruapoarperarom

0AO «YnbsHOBCKOE KOHCTPYKTOpCKOe 6topo
npubopoCTpOeHUA» pa3padoTano cuctemy aBTo-
MaTUYecKoro ynpaBleHWs  rujpoarperatom
(CAYT) manbix MC mowHocTbio Ao 10 MBT. Mep-
Bblil KOMMIEKT CUCTEMbl BbINONHEH MO 3aKa3y
0AO «Taxmal» r. Cbi3paHb 1 e YCTaHOBAEH Ha
obbekTe.

OcHoBHoI yacTblo CAYI ABnsetcs perynatop
LLIAY-1, KOTOp®I ynpaBnseT HanpaBAsoWUM an-
napatom rugpoarperara (TA).

OyHkyum LWAY-1:

@npuem, KOHTponb M o6paboTka aHanoroBoi
1 AUCKPETHO! MHbopMauuu oT aatynmkos A
1 UcnonHuTeNbHbIx ycrpoitcts CAYT;

®hopMMpOBaHMe U Bbia4a aHaNoroBbIX U AnC-

KPETHbIX CUrHaA0B B WKad KOMMYTALMOHHBI,

MaC/IOHaNOPHY0 YCTaHOBKY W CTaHLMIO Xup-

KoVt cMa3Ku;
®2aBTOMaTUYeCKOe PerynnpoBaHne 4acToTbl Bpa-

wenus TA npu paboTe Ha U301MPOBAHHYIO Ha-

TPY3Ky;

@®aBTOMATUYECKOE PeryanpoBaHue MOLHOCTH
reHeparopa npu paboTe Ha napannenbHylo Ha-
TPY3Ky;

@oT06paxeHne Tekyuiero cocTosiHus A Ha uBeT-
HOM MOHUTOpE;

®BBOJ NapameTpoB M pexumoB padotel A co
BCTPOEHHOII KNaBuarypbl;

®8bia4ya CBETOBOW M 3BYKOBOI CUrHanu3auuu
NpU OTKJOHEHWUAX NapamMeTpoB, HapylIeHMAX
pexumoB pabotsl A 1 oTKasax;

@®apx1BMPOBaHME AAHHbIX 0 COCTOAHMAX TA.

B cucreme ucnons3osaHa
COBpeMeHHas 3nemeHTHas Ga-
33 NpOM3BOACTBA KOMNAHUM
Analog Devices, Advantech,
APC, WAGO, Schroff. Mporpamm-
Hoe obecneyeHue paspaboTaHo
Ha ocHoBe naketa GENIE.

OAO «YnbsiHOBCcKOE
KOHCTpPYKTOpcKoe 6iopo
npuéopocTpoeHus»

r. YNbsiHOBCK,

yn. Kpeimoea, 10a
Tenedon/dakc:

(8422) 31-4269/41-3384
E-mail: ukbplkv@mv.ru

MporpaMmHO-TEXHUUYECKUM
komnnekc gna ACY
rugpoarperaramu NC

B 3A0 «JIM3-UHxuHMpuUHr» cozpaH nporpam-
MHO-TEXHUYECKUI KOMMNIeKc no pa3pabotke u
oTnagKe NpPorpammHoOro obecneveHus Ans cuc-
TeM aBTOMATU3MPOBAHHOTO YNpaBleHUs TMAPO-
arperatamu 13C.

Komnnekc npeacrasnser coboit feicTByowuii
MaKeT CUCTeMbl YNpaBleHUs W WMEEeT B CBOEM
cocTaBe NMOACUCTEMbI TEXHONOMMYECKON aBTOMa-
TUKU, PEryMpoBaHNA 4acToTbl U aKTUBHOI MOLL-
HOCTW, TEMNEPaTyPHOro KOHTPONS, 3neKTpuyec-
KOW 3alM1Tbl reHepaTopa W aBTOMaTU3MpPOBaHHOE
paboyee mecto onepatopa. B co-
CTaB KOMMEKca BXOAWT Maremaru-
yeckas mopgenb «luppoarperar-
3HeprocucTemMay, No3Bonsiolias UMm-
TUpOBaTh W Habntoaate Ha rpaduKax
nosefeHue obbekTa ynpasieHus B
PasMyYHbIX peXxumMax pabotsl.

Pa3meljeHHas B KOHCTPYKTMBaX
tupmbl Schroff annapatypa kom-
njeKca BbIMOJIHEHA Ha KOHTposie-
pax cemeitctBa MicroPC dupmsbl
Octagon Systems, mogynax YCO
poccuiickoit dupmbl Fastwel, nna-
Tax BBOAA-BbIBOJA U TallMepa dup-
mbl Advantech.

lporpaMmmupoBaHue KoHTponne-

POB OCYWECTBAEHO C No-
# 180

mowbto naketa Ultralogik, ans peanusauuu
BEPXHEro YPOBHs yNpaBieHUs MCnonb3oBaHa
SCADA-cuctema GENESIS32.

Mo porosopy ¢ A0 «MocaHepro» npoBoaMTCA
pa6ota no co3gaHuio Ha Gase Kommnekca cuc-
TeMbl YNpaBieHns U MOHUTOPUHIA ANs TMApoOar-
peratoB 3aropckoit TA3C B Cepruesom [ocage.
BHeppeHue NofoGHbIX CUCTEM NNAHWUPYETCS U Ha
apyrux 3C PAO «E3C Poccumy».

3A0 «JIM3-UNHXXMHUPUHTY,

r. C-Merep6ypr

Tenedonsi: (812) 320-7803/7668
®Dakc: (812) 320-7831
E-mail: Imze@peterlink.ru

Cucrema Teneasromarmsaumnm
ANS TEeNMOBbIX ceTen

Npepnpustuem KTL, «ABTOMaTU3aLMSA U METPO-
norus» BBeAEHa B IKCnyaTauuio 6asoBas yacTb
CUCTEMbI TeNeaBTOMAaTM3aUUN TEMNOBbIX CETeM
r. KpacHoropcka Mockoeckoit obnactu. Mpo-
rpaMMHOe obecneyeHne NyHKTa ynpaBneHus
paspa6ortaHo nog 0C Windows NT. B3aumopgeiicr-
BUe ¢ 06beKTaMU CUCTEMBI OCYLLECTBAAETCS B pe-
XUMax AMCMeTYepcKoro 3anpoca, Luknoonpoca
1 CNOpPaAMyYecKuUx nepefay no pagmokaHany cBs-

nosb30BaHa PafMoCTaH-
ums Vertex FTL1011.
TeneaBTtomMaTtusaumus
06bEKTOB BLINOJIHEHA Ha
6a3e cybkomnnekca pa-
anotenemexaHuku CKP-10.
OCHOBHble  TexHUyeckue
xapaktepuctukn CKP-10
OMNpeAensioTcs UCnonb3y-
eMbIM B €ro COCTaBe MMK-
pokoHTponnepom 6040
(Octagon Systems). Cy6-
KOMNNeKC peanusyer Ao
32 u3mepeHuit, 48 curHa-
nu3auunit, 16 QyHKuui
IBYXMO3ULWOHHOTO ynpas-
NleHus, a TaKke NOAAep-
XWBaeT B0 4 KOHTYpOB

3u. [ina aTux ueneit nUC- e

perynupoBaHus. M3MeHeHUs COCTOAHMI CUrHa-
/IN3aTOPOB M BbIXOA KOHTPONMPYEMBIX U3Mepsie-
MbIX BENMYMH 33 Npefenbl 3a4aBaemblx 3HaYeHNit
YCTaBOK NepejalnTcs Cnopaguyeckumu coobuye-
HWUAMU NO pafMoKaHany cBA3U. ANepTypHbIA KOH-
TPONb U3MepSEMbIX BENMYMH NO3BONAET HA MYHK-
Te yNpaBfeHus OTCNEeXMUBATb AUHAMUKY U3MeHe-
HUS NapaMeTPoB TEXHOOTNYECKUX NPOLLECCOB.

I'M KTL, «kABTOMATU3ALUSA U METPOSIOTUS»
Tenedon: (095) 993-4411
E-mail: kicam@mail.ru
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NHpeKkcbl NnpoayKUUN AN KAPTOYKM OOpaTHOM CBA3M

Crpanuuya Komnanus

2-900n. Advantech 30 Iconics
25 46 IEE
16 14 InduKey
92 53 Interpoint
90 65 Klinkmann
90 91 MERS
73 APC 66
8 Artesyn 1
43 36
91 91
24 Belden 64
72 Bopla 62
91 Fastwel 91
11 GETAC 17
58 Grayhill 92
80 Hilsher 92
82 Hirschmann 92
91 56
84
50

Crpanmua Komnauus

Omron
On Time

National Instruments 45
Octagon Systems 81

Pepperl+Fuchs 85

3-a06n.  Schroff/ Hoffman

44

74

92

92

90 Siemens

TiePie

WAGO

90

12 Zicon Electronics

93 ABTomatusaums
1 MeTposiorus

93 JIM3 UHXUHUPUHT

Mpocodpt

10

4-q 06n.

76

89 Mpoco¢t-E

90 Tpaiitek

93 YnbsiHosckoe KB
npuGopocTpoeHus

Pepakuus XypHana «COBpEMeHHbIe TEXHOJIOTrMN aBTOMaTuU3aumnn»
npurnaiwlaeT K COTpyaHn4eCcTBy aBTOpOB U peLeH3eHTOB.

TenedoH: (095) 234-0635,
dakc: (095) 330-3650, e-mail:
Leonora@cta.ru

YBa)Kaemblie YuTaTenu,

HpMCbIHaVITe B pefaKkuuio BONPOChbl, OTBETbI HAa KOTOPbIE Bbl XOTENU Obl YBUAETb Ha CTpaHULaXx XypHana. Mbi Takxe 6yp,eM 6naronapr|, €Cun Bbl
COOGLLLVITe HaM O TOM, Kakue TeMbl, No BalleMy MHEeHUIO, AONIXKHbI HaWTK cBOE OTpaXeHue B XypHarne.

YBaxxaemblie peknamoaarenu,

xypHan «CTA» nMeeT A0BOJbHO GONbLLIOW ANsi CNeLMann3MpoBaHHOro n3aaHus Tupax go 20 000 ak3emnnspos. Cxema pacnpocTpaHeHus XypHa-
na: no noanucke, B pO3HULLY, Yepes permoHasbHbIX pacnpocTpaHuTenen, a Takxxe Npsamas paccbiika BefyLimm KoMmnaHuam crpad CHI nossonut
Ballen peksiaMe nonactb B PyKu JilofAel, MPUHUMAIOLMX CErOAHSA PeLleHMs O MPUMEHEHWN TEX UM UHbIX annapaTHbIX Y MPOrPaMMHbIX CPeACTB.

MpuHumaerca nognucka

Ha 2001-11 ropa Bo BCeX MOYTOBbIX OTAeNeHusx cTpaHbl. MHAeKc no kaTtanory «Pocneyatu» — 72419.
NHpexc no o6beguHeHHOMY KaTanory «loyTta Poccun» Ha 1-e nonyrogue 2001 ropa — 27861, Ha rop, — 27862.
XypHan «CoBpeMeHHble TeEXHONOrMM aBToMaTm3aumn» npogaetcs B MockBe B MarasvHe «[JoM TEXHUYECKOM KHUMM» (JIeHUHCKUI NpOCMeKT,

n. 40), ten. 137-0619.

Mopnucky B cTpaHax aanbHero 3apybexbs MoxHO obopmuTs B 3A0 «MK-Mepuoaukax: Ten. (095) 238-4967, dakc (095) 238-4634.

KoHKypc HaO nyyLuylo CTATbIO

MpoponxaeTcs KOHKYPC Ha NyyLlyio CTaTblo, onybnnkoBaHHyo B XypHane ¢ 1-ro Homepa 2000 r. no 4-i1 Homep 2000 r. ABTOpbI-nobeanTenu
OynyT OTMeYEHbI AeHeXHbIMU npemusMu. NoaBeeHEe NTOTOB KOHKYpPCa COCTOMTCS BO BTOPOM HOMepe XypHana 3a 2001-11 roa. B kayectse
XIopKn KOHKypca byayT BbicTynaTh Bce Yntatenu «CTA» (CM. KapTouky obpaTHOM CBSA3N).

Pa6ota

94

UH>xeHep B oTaen npoaax

Pabota B oTaene npofax no KOHCYNbTUPOBAHUIO N TEXHUYECKOW Moj-
OepXKe LWNPOKOW HOMEHKNATypbl KOHTPONIEPOB, MPOrpaMMHOro
obecrneyeHns M BcnomoraTtenbHoro obopypgoBaHus. ObpasoBaHue,
LWMPOKUE 3HaHUS 1 0bsi3aTesNbHO MPaKTUYECKUIA OMbIT B 061acTn co-
3[4aHUS U 3KCryaTauMyM CUCTEM aBTOMAaTM3aLUKN TEXHOMOTMYECKUX
MPOLLECCOB N BCTPOEHHbIX CUCTEM. YBEpeHHOe BrajeHune KoMrbloTe-
poM. CMOCOBHOCTM K HamnMncaHUIo cTaTe U NyGNMYHbIM BbICTYMNIEHM-
am. CeoboaHoe BliafeHne aHrMNCKMM A3bIKOM.

UH)XeHep-371eKTPOHLUNK

Pabota B uccnepoBartenbckoln nabopatopuun. ObpasoBaHue 1 NpakTu-
YeckMIn onbIT B 061acTu NpoekTUpPoOBaHUA U OTNAAKM 3NeKTPOHHOIo
0bopyAoBaHNA Y MUKPOMPOLECCOPHBIX YCTPOMCTB. HaBblkK Nporpam-
MupoBaHus IBM PC. O6pa3oBaHue 1 OMbIT Creumanmcra SomxXHbl Mos-
BOJIITb €My pellaTb 3ajayn B 0bNacT COMPOBOXAEHWUS YCTPOWMCTB
NPOMbILNEHHOM aBTOMaTUKK. [JononHWUTeNbHbIM TpeboBaHveM aBns-
eTcs cBoOOGoAHOE YTEeHMe creumanbHON NuTepaTypbl Ha aHrIMNCKOM
fA3bIKe.

Ecnv Bac 3auHTepecoBaso obbsBeHue, To HeobXoarMOo nprcaats cBoe pesiome no gakcy 234-06-40 v no e-mail: root@prosoft.ru

B pe3tome Heobxoanmo ykasaTb Ball BO3pact, Mecto npoxvBaHus, 0bpasoBaHue, ofbiT paboTbl 11 KOHKDETHbIE MPOpECCUOHaIbHbIE HABLIKM, a TakKe
Bawu tenegoH. B teme nucbMa mnv pakca HanumLumTe Ha3BaHUe BakaHCU.

www.cta.ru
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CTA

Qo= SEINIE  3anonHUTe KapTouKy Ans nonyyeHus GecnnatHol nHdopmaumm, obopMieHns NOANUCKU UK pasMeLLeHns
= ANeOVN@NEZ%l pexnambl B xypHane. OTrnpaBsbTe no agpecy: 117313 MockBa, a/a 26 nnu no dakcy (095) 330-3650.
ACI@ANIZR7ANIZZ) KapTouky MOXHO 3anonHUTb Ha web-cTpaHuLe xypHana «CTA»: http://www.cta.ru

®damunusd, mMs, oT4eCTBO:
LOnXHOCTb:
MpepnpuaTue:
TenedoH: ( ) dakc: ( )

Kop ropoaa (kpome MockBbi) Homep Kon roposa (kpome MockBbi) Homep
MouToBbIN MHAEKC: lfopoga:
Appec:
E-mail:

Kaxkasa npoaykuusa Heo6xoauma Bawein upme?

(J KomnbloTepbl Ans BCTpamMBaeMbixX MPUMeHeHMii (J Hoytbykm 1 akceccyapbl K HUM
J  MNpomblwneHHble KOMMbIOTEPbI (J Knemmsbl, coeguHuTenu n kabenu
J nNnatel BBOAA/BLIBOAA M MOAYNM YCO (J Kopnyca, wkadbl U CTONKK
O  WcrouHukm nutaHmus (J CpeactBa KOMMYHMKaLMM U pagMOMOAEMbI
J MNpomslwneHHbIe avcnen, KNasmaTtypsl, J NO PB n SCADA-cuctembl

«MbILLIN» (J Cwucrembl cbopa faHHbIX 1 yrpasneHus
O [Hatunkm (J TMporpammypyeMblie normyeckue KOHTPONneps.I
(J  YcrpoiicTBa xpaHeHUs AaHHbIX (J BspbiBoBesonacHoe/rckpo3sawmiieHHoe obopyaoBaHne
O6nactb pearenbHoctn Bawen pupmbi: Bawa pupma ucnonnsyer
O TlocnpeanpusaTus HedbTW/rasa cpencrea asTomarnsauumm gnq.
0 TpaHcnopt 0 MawwnHocTpoeHue 3 6
(J 3nekTposHepreTuka O TenekommyHuKaLmm COOCTBEHHBIX HYXA NPEANPUATIS
a x A 6 (J «komnneKkTauum cepuinHbIX N3aenui

nMmyeckas opHopobbiBatoLas
(J  peanusaumu NPOEKTOB «MOZ, KNOY»

MPOMBbILLIEHHOCTb NPOMBbILNEHHOCTb O tvxa HNOKP

0 Mertannyprus (J O6pabatbisaowas VKA
O npopaxwu

J Aswmaums 1 KOCMOHaBTUKA NPOMBbILNEHHOCTb
O MNuuwesas O Apyras

APOMBILIEHHOCTS O6opypoBaHue Kakux pupm
O [obbiva/TpaHcnopTUpoOBKa Bbli I'IpVIMeHSIeTe?

KonuuectBo pa6oraiowmx
Ha Bawem npeanpusatun:

O po10yen. T 50-100 yen.
O 10-50 ven. T 6onee 100 yen.

KoHKkypc Ha ny4Liyio cTaTbio.
YkaxuTe hamunuio aBTopa 1 HasBaHue Jiy4Llien, no
Ballemy MHEHUIO, CTaTby U3 ony6IMKOBaHHbIX B 2000 .

0O6GBeauTe B Tabnuue HOMep, KOTOPbI COBNafAaeT C HOMEPOM, YKa3aHHbIM

[ Cnenaitte nometky B 3aMHTepecoBaBLUel Bac pekname nnu B py6puke «[1eMOHCTPaLMOHHbIN 3an»
B 3TOM KBajpare, ecnm 1 2 3 4 5 6 7 8 9 10 1N 12 13 4 15 16 17 18 19 20
Bbi xenaete pasmecTuTh 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
peknamy B XypHane 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
«CTA». 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
81 82 83 8 8 8 8 8 8 90 91 92 93 94 95 96 97 98 99 100
O Caenarite nometky 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
B 3TOM KBagpare, eciv 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
Bbl xenaeTte ohopMUTL 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
BecnnaTHylo NoanmMcKy 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
Ha xypHan «CTA». Mbi 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
o(opMASEM NOAMNCKY 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220
TONbKO AN KBaNMbULY- 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240

241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320
321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340

POBaHHbIX crieuma-
JINCTOB, KOTOpPbIE
npesocTaBuim
cBefieHus o cebe

v o ceoeit dupme 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360

. 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380

O Cpenaitre nometky & 381 382 383 384 385 386 387 383 389 390 391 392 393 394 395 396 397 398 399 400
3TOM KBajpate, ecnv Bul 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420
oopmMuUnM NOANMCKY 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440
yepes «Pocreyatb» Unu 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460
«KHury-cepeuc». 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480

481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500

CTA 4/2000 www.cta.ru


https://www.cta.ru/
http://www.cta.ru/

9%

TABLE OF CONTENTS
CTA 4/2000

REVIEW/

Hardware
6| Frequency Converters by Siemens

by Alexey Barmin and Maxim Tashlitsky
The frequency converters by Siemens serve to control the
alternating-current drives of general purpose. Basic methods
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https://www.logicon.com.ua/
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tel:+375-17) 263-3560
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