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Komnanus Schneider Electric npucmynuna x evinycxy <Texuuueckou
xoanexuuu Schneider Electric» na pycckom ssvixe.

Texnuueckas xonnexuus npeocmasisem coboi Cepuio OmoeIbHbIX 6bINYCKOE
ONLsl CReUUAIUCOs, Komopvle xomeau 6ol noayuums 6ojee noopooHyio
mexnuueckyo ungopmaruio o npodyxuuu Schneider Electric u ee npumenenuu,
6 dononnenue K momy, umo coOepICUMCs 6 Kamaiozax.

B Texnuueckoii koanexuyuu 6yoym nybiuko8amvcs MAMEPUAIvt, KOMopvle
NO36ONAM AYUULE NOHAMb MEXHUUCCKUE U IKOHOMUUECKUE NPOOIeMbL U
SABNEHUS, GOSHUKAIOULUE NPU UCNOTb30BAHUU SNEKMPO0OOPYO08aAHUS U cPedcme
asmomamusavuu Schneider Electric.

Texnuueckasn KOANEKUUA NPEOHASHAUEHA OIS UHICCHEPOB U CNEUUATUCTIOB,

PaAbOMaIOWUX 6 SNEKMPOMEXHUUECKOU NPOMBIUULCHHOCU U 6 POCKINHbIX
OPLAHUBAUUSX, 3AHUMAIOULUXCS PASPAOOTNKOLL, MOHMANCOM U IKCHAYAMAUUET
ANEKMPOYCMAHOBOK, PACHPEOCTUMENBHBIX JNEKMPUUECKUX Cemell, CPeOcme U
cucmem agmomMamu3auuu.

Texnuueckasn Koanexuyus Oydem makyce nojiesna cmyodenmam u
npenodasamensm BY306. B et onu naidym céedenus 0 HOBbIX MeXHOLI02USX
U COBPEMEHHBIX MEHOCHUUSIX 8 MUPE INEKMPUUECNEA U ABMOMAMUKU.

B xaxcdom svinycxe Texuuweckoii konnexuuu 6ydem yziybirenno
PACCMAMPUBAMOCA KOHKDEMHASL MeMA U3 00LACMU INEKMPUUECKUX
cemeil, peaetnol 3auumsl U YnpasieHust, NPOMblUIEHHO20 KOHMPOJL U
ABMOMAMUAUUYU MEXHOT02ULECKUX NPOUECCOB.

Banepuu Casxcenrxos,
Texnuueckuil Oupexmop

3A0 <«Illnetidep Inexmpur»,
Kanouoam mexnuveckux nayx
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COop paHHbIX: 0OHapyXeHue

[laHHas cTaThs “TexHuyeckoii Konnekummn” — 310 KonnekTueHas pabota KoMaHbl SKCNepToB B
pa3nu4HbIx 061aCTsIX:

Jean-Marie Cannoni
AnekTpoMexaHuyeckoe 0bHapyXeHue

Vincent Daniau

Cucrembl TexHuyeckoro 3pexus - RFID (Radio Frequency Identification — papnodactotHas
noeHTndukaums)

Patrice Delage

YnbTpa3BykoBOe 0OHAPYXEHNE, JATYMKM YITIOBOTO MONOXEHNS

Christophe Delaitre
PerynupoBaHue fagnexus

Pascal Launay
MHLYKTUBHBIE, EMKOCTHbIE, POTO3NEKTPUYECKME AATHMKM

CoBMECTHO C:

Alain Guillot
0630p NepcnekTMB pas3BUTMS [aTYNKOB OOHAPYXeEHNs

PykoBOAMTENb MPYNMb:

Philippe Hampikian
MeHemxep Hanpaenexus «[pOMbILLNEHHbIE AAT4UKM OBHAPYXEHUS»
(Industrial Presence Sensors Activity Manager)

B aBTOMATM3MPOBAHHBIX CCTEMAX, BCS HE0OX0AMMAs 19 ynpaBneHns HopMaLyms AOMXHA ObiTb
obHapyxeHa, cobpaHa 1 omxHbIM 06pa3om 0bpaboTaHa CUCTEMOI YpaBNeHMS.

Moatomy dyHKLMS “06HapYxXeHUe” 04eHb BaxHa BO BCEX MPOMBILLIEHHbIX MPOLIECCaX, a Takke
BaXHO 3HaHWE Pa3NMYHbIX TEXHONOMWI Ans KOPPEKTHOrO BbIOGOPa AATYMKOB. OHU AOMXHBI ObiTh
€noco6Hbl paboTaThb B COXHBIX YCNIOBUSIX OKPYXatoLLEei CPeabl W BblaaBaTb MHGOPMALWMIO B TOM
BMIE, B KOTOPOM €€ MOXET NPUHSTL 1 06paboTaTh CUCTEMA YNPaBNEHNs.

JlaHHbIA JOKYMEHT COLEPXMT NoppobHYt0 MHbOpMaLWIo Mo Teme «OBHApPYXEHWE B NPOMBILLIEHHON
aBToMaTu3aLmm».

Mocne kpatkoro 0630pa, Kaxpaasi TEXHONOrMs NPOaHaI3MPOBaHa NoapPoBHO, YTOBHI

00ecneymThb YMTaTeNto BO3MOXHOCTb KOPPEKTHOO BLIOOPa. B cTaTtbe npuseaeH kpatkuii 0630p
613KMX TEXHONOMMIA, B TOM uncne CucTeMbl TexHU4eCkoro 3peHus 1 RFID (paguoyactotHas
noeHTudukaums).

CHavana 0bHapyXeHne MOXET MoKa3aThCsi CIOXHBIM, HO Bbl CKOPO Y3HaeTe, YTo OHO MPOCTO
«pa3Ho0bpasHo»!

MpusatHOro yTeHms!

Boinyck Ne 39, maii 2011 .



Schneider Electric Buinyck Ne 39



COop AaHHbIX: OOHapyXeHue
e

DKaHU
ConepxaHue on.
1. BeepeHue 1.1. O6HapyxeHue - BaxHasi GYHKLWS 4
1.2. Pa3Ho0Bpa3Hble GpyHKLMM 0BHApYXeHus 4
1.3. Pa3Ho0bpasHble TEXHONOrMM aT4MKOB 06HAPYXEHNS 5
1.4. [lononHuTenbHble GpyHKLMM AATYUKOB 5
2. AneKTpoMexaHM4ecKue KOHLeBble 2.1. O6HapyxeHue nepemelLLeHuit 6
BbIKJIIOYaTeNIN 2.2. Pexum paboTbl KOHTaKTa 6
3. UHpyKTMBHBIE GECKOHTAKTHBIE AATYUKN 3.1. MpuHuMnbl paboThbl 8
3.2. OnucaHne NHLYKTUBHBIX JAaTYNKOB 8
3.3. BaxHble xapakTepuCTMK MHAYKTUBHBIX AATYMKOB 9
3.4. Cneundunyeckne GpyHKLMM 9
4. EMKOCTHble 6@CKOHTaKTHbIE AaT4UKu 4.1. TpuHumnbl paboTbl 10
4.2. Pa3nuyHble TUMbl eMKOCTHBIX IaT4YMKOB 1
4.3. BaxHble XapaKTepUCTUK EMKOCTHBIX AATYMKOB 11
5. doToanekTpuyeckme AaTIMKK 5.1. MpuHumnbl paboTsl 12
5.2. Pa3nuuHble cucTeMbl 0BGHAPYXeHNs 12
5.3. BaxHble xapakTepucTVk1 B 0GHAPYXEHUN NPy UCTIONb30BaHUN GOTOINEKTPOHIKM 16
6. YnbTpa3BykoBbie AaTYUKK 6.1. MpuHuMnbl paboTbl 17
6.2. Mpunoxexue 17
6.3. OcobeHHOCTU YNbTPa3BYKOBLIX AATYMKOB 18
6.4. MpenmyLLecTBa yNbTPa3BYKOBbIX JATYNKOB 19
7. Onpepenenne RFID 7.1. Teopus 20
(Radio Frequency IDentification) 7.2. MpuHUMN paboTbl 20
(UpeHTdukaums no paguoyacTtoTHoOMy Koay) 7.3. OnucaHue KOMMOHEHTOB 21
7.4. TMNpeumywectsa RFID 23
8. TexHuuyeckoe 3peHne 8.1. MpuHumnbl paboTsl 24
8.2. Kntoueble 0COOEHHOCTM TEXHUYECKOTO 3PEHUS 24
9. OnTMyecKne JaT4yMKm NONOXKEHUS 9.1. OnucaHue onTUYECKOro AaTyMKa NnosoXeHus 28
9.2. Tunbl ONTUYECKMX JATYNKOB MONOXEHUS 29
9.3. Wcnonb3oBaHue aatumka nonoXeHMs C YCTPONCTBOM 06paboTku 32
10. laTumku AaBNEHUS U BaKyyMHble 10.1. Y70 Takoe paBneHue? 33
BbIK/IIOYaTENU 10.2. [laTymku KOHTPONS AaBNeHUs 33
11. [pyrue xapakTtepncTUK1 AaTYUKOB 36
12. 3aknioyeHne 37

Beinyck Ne 39 Schneider Electric 3



1. BBepeHue
N

1.1. OGHapyxeHue - BaxHas GpyHKums

®yHKumMs 06HAPYXEHUS YPE3BLIYAIHO BaXHA, NOCKONbKY
OHa SIBNSIETCS NEPBbIM 3BEHOM B LiENoyke 06paboTku
nHdopmauwm (cM. Puc. 1) npou3BoaCTBEHHOrO NpoLecca.

B aBTOMaTM31POBAHHOI CUCTEME AATUMKN OOHAPYXEHUS
cobupatoT uHGopMaLKIO:

m 060 BCex cobbITHsIX, KOTOPLIE HEOBXOAMMO KOHTPONIMPOBATD,
TakuM 06pa3oM, YTOBbI CUCTEMA YNIPABEHNS], UCTIONb3YS
MporpamMy YrpaB/eHus, MOrJia PacriosHarh ux;

M 0 NPOTEKaHUK PasNNYHbIX CTaAMIA NPON3BOACTBEHHOMO
npotiecca, koraa BbiMNONHAETCA YNpaBndoLwas nporpaMmma.

OBHapyxeHue

Yenoseko-MalLMHHbI uHTepdeiic ---->

Puc. 1: HpopmaumoHHsie CBS3u B MPOU3BOLCTBEHHOM poLiecce

,___

Mpouecc ------- > YnpasneHue

| H_H

(Hanpumep: MK)

1.2. Pa3H000Opa3Hble GyHKLUUU 0OHapyXeHUs

Tpe6oBaHus N0 0GHAPYXEHNIO MOMYT 3HAYUTENBHO
pasnuyathbes. Yalle BCero BCTPEYAOTCs creayiollye
TpeboBaHms:

M 0TC/IeXMBaHWEe NPUCYTCTBUA, OTCYTCTBUA U NO3ULIU
obbekTa;

B KOHTPOJIb MPOXOXAEHNS, NepemMeLLeHns Unu 3aTpyaHeHns
nepemeLleHnsa 00bEKTOB;

M CYET B TUMOBbIX MPUNIOXEHUSAX 0BHAPYXeHNs 06bEKTOB
B NPOV3BOACTBEHHBIX JIMHUSX WM B NPUOXEHUSX MO
nepeMeLLeHmio 0GBEKTOB, a TaKXe B MPUIOXEHNSIX JJist
06HapyXeHHs JI0Rei UK TPAHCTOPTHbIX CPEACTB AaHHbIE

Tpe6oBaHMs 0OLIYHO PEANIM3YIOTCS C MOMOLLBIO “ANCKPETHBIX”

YCTPOIACTB.

CywectaytoT 6onee cneuuduyeckue TpeboBaHus no
06HapYXeHuIo, Takue Kak:

B KOHTPOJIb HANMYMS (MK YPOBHS) ra3a UM XUAKOCTH;
M pacno3Hasaxue GopMmbl;

B Pacno3HasaHue nouLm (YrioBoN U IMHERHON);
M YTEHWE 1 3aNKCb KOAMPOBAHHOM NHMOPMALMA.

Schneider Electric

B nononHeHme K M3N0XEHHOMY BbILLE, CYLIECTBYET
MHOXeCTBO TPeBOBaHWIA K YCNIOBMSIM OKpyXatoLLelt cpefpl. B
3aBMCMMOCTI OT MECTa pa3MeLLeHs AaTIMK [IOMKEH ObiTb
YCTOM4MB K:

M BJIAXHOCTV WA BbAEPXMBATH MOJHOE MOrPYXeHWe B
XWAKOCTb (Hanpumep, YCuneHHas BOJOHENpoHuLiaemast
repMeT13auus);

M KOPPO3MK (B XMMUYECKOI NPOMBILLIIEHHOCTU, B
MPOW3BOLACTBEHHbIX JIMHUSX MO U3rOTOBAEHNIO NMULLW WK
HanuTKOB);

B Ype3MepHbIM TEMMEPATYPHLIM KonebaHusM (Hanpumep, B
TPOMMYECKMX PETMOHAX);

B BCEM TWUNaM 3arpsi3HEHMIA (CHAPYXM UK BHYTPU
MexaHu3ma);

M 1 []axe K BaHJaNM3My...

[ins Toro yToGbI YAOBNETBOPSTH BCE 3T TPEOOBAHMS,
npoM3BoauTeNy paspaboTann pasHoobpasHble AATYMKM

0BHAPYXeHMs! C UCMOJb30BaHNEM Pa3HO0OPa3HbIX
TEXHOMOTWIA.
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1.3. Pa3H000pasHbie TEXHONOrUM JaTYUKOB 0OHAPYKEHUS

Mpou3BoaUTENM AATYMKOB UCMONB3YIOT Pa3HO0OpasHbie
dn3nyeckne NPUHLMMLI UI3MEPEHNHA, U3 KOTOPbIX OCHOBHLIMM
ABNFIOTCH:

M MeXaHU4YEeCKWii (BaBnexue, cuna) ais
31EKTPOMEXAHNYECKMX KOHLIEBBIX BbIKJTIOHATENEN;

M 3/1EKTPOMArHUTHbIIA (NOAe, Cuna) Ans MarHUTHBIX
[JaT4MKOB, UHAYKTUBHBIX GECKOHTAKTHBIX AATYMKOB;

M CBETOBOM (C1na unn OTKIOHEHWE) st GOTOINEKTPUYECKNX
3/1IEMEHTOB;

B eMKOCTHOIA 111 €MKOCTHbIX GECKOHTAKTHBIX JaTYMKOB;

M aKyCTUYECKWIA (BPEMS LIBUXEHNS BOMHbI) ANs
YNbTPa3BYKOBbIX JATHMKOB;

B Xuakas cpeaa (maeneHue) ans MemopaHHbIX
nepeknioyaTeneii u AaT4nkoB [aBNEHNs;

B ONTUYECKWIt (aHam3 06pasa) ANst CUCTEM TEXHUYECKOrO
3peHns.

1.4. JononuutenbHble GYHKLMMN AATYNKOB
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B npouecce pa3suts gatumkv npuobpenn pasHoobpasHble
bYHKUMM, KOTOPbIE MO3BONSIKOT YPOCTUTL MX UCMOMb30BaHNE,
B YACTHOCTW OLHOW M3 Takux OYHKLNIA IBNSETCH PEXUM
camo0byueHus.

Mpy Hannumm yHKLMK camoobyyeHus addekTrBHas
HaCTpoiika AnanasoHa 06HaPYXeHWs MOXET ObiTb OCTUMHYTA

Schneider Electric

[laHHble NPUHUMNBI UMEIOT CBOU NMPenmyLLecTsa u
OrpaHuyeHns anga Kaxaoro Tuna aat4nkoB. Hanpmmep,
HEKOTOpbIe U3 HMUX AO0CTATOYHO NPOYHbIE, HO AO/MKHBI UMETb
KOHTAKT C TeM OﬁbeKTOM, KOTOprI71 OHW OTCNEXMBAIOT, Apyrue

MOryT GbiTb Pa3MeLLIEHbI B arpecCUBHbIX CPeaax, Ho MOryT
OTCNIEXVBATb TOJIbKO METAINYECKIE OOBEKTHI.

Llenbio onucaHus 3TUX pasnnyHbIX TEXHONOT Ui B
noCcreayIoLNX pasaenax SBnseTcs pasbsicHeHUe npasun
MOHTaXa 1 3KCMyaTaLyMOHHbIX TPEOOBAHMIA NS ATYMKOB,
MpOZaBaeMbIX Ha PblHKe aBTOMAT3aLMK B CEKTOPE
MPOMBbILLEHHbIX YCTPOWCTB B HACTOSILLEE BPEMS.

MPOCTHIM HAXATXEM Ha KHOMKY. Hanpumep, aatunk MoxXet
VIMETb PEXUM CBEPXTOYHOI HACTPOVKM MUHUMANBHO

1 MaKCUMaJTbHOIA rpaHuLIbl Avanas3oHa (= 6 Mm anga
YNbTPA3BYKOBbIX AATYMKOB; MOAABNEHME NEPENHErO MaHa
VNN 33AHEr0 NiaHa) unm GyHKUMI0 pacno3HaBaHus cpeapl
s GOTOINEKTPUYECKMX [ATYMKOB.



OBHapyxeHue 0CTUraeTCs MOCPEACTBOM (GU3NYECKOrO
KOHTaKTa (4YBCTBUTENBHOIO 3NIEMEHTa U paboyero opraa)
¢ 06bEKTOM WK nepemelLaioLLelics yacTbio. MHdopmaums
nepefaeTcs B cuctemMy 06paboTky Yepes aneKkTpudeckuii
(MCKpPETHBIN) KOHTAKT.

2.1. OOGHapyxeHue nepemeLLeHui

CyLLecTByeT HECKONBKO TUMOB []aT4MKOB NEPEMELLIEHMS,
Pa3NMyAIOLLMXCS HANPABAEHUSIMU NEPEMELLIEHNS
YYBCTBUTENBHOTO 3NeMeHTa U paboyero opraHa

(cm. Puc. 2), yto no3sonsiet 06HapyxueaTb 0ObEKT B
HECKOJIbKMX MO3ULIMSIX, @ TAKKe HACTpamBaTb YCTPOWCTBO HA
00OHapYXVBaeMblii 0OBEKT:

2. AneKkTpomexaHM4eCcKne KOHLEeBbie BbIKJloYaTenu
S

Takue ycTpoicTBa, UMEIOLLME YyBCTBUTENbHBIA SNIEMEHT Uu
paboumii opraH, N3BECTHbI KaK KOHLIEBbIE BbIKoYaTenu. OHu
MCMONb3YIOTCS NPAKTUYECKM BO BCEX aBTOMATU3NPOBAHHbIX
cucTemax 1 B 60NbLLOM KONIMYECTBE MPUMEHEHUIA, MOCKOMbKY
MMEIOT HEOTHEMJIEMbIE TEXHONOTMYECKME MPEUMYLLECTBA.

M NPSMONMHEHOE NEPEMELLIEHNE;
M Yr7I0BOE NEPEMELLEHME;
M nepeMeLLeHIe No HECKONbKM HanpaBNEeHMSsIM.

v
o

He aktueupoBaH  AKTMBMPOBaH

MpsimonuHeliHoe nepemelleHue

Puc. 2: PaznnyHble bl JaT4UKOB NEPEMELLEHNS

He aktueupoBaH

AKTMBMPOBaH

Yrnoeoe nepemelleHue

He aktBmpoBaH  AKTMBMPOBaH

MepemeLueHne no HECKOJIbKUM
HANDaABRNeHUIM

2.2. Pexum paboTbl KOHTaKTa

[MpoayKTbl OT Pa3NnyHbIX NPOU3BOAUTENEN XapaKTepH3yoTCs
TEXHOJIOTWEN, KOTOpasi UCMONb3YeTCs A1 NepeMELLEHNS
KOHTAKTOB.

KOHTaKT MrHOBEHHOro fencTeus

[NepemelLieHre KOHTAKTOB XapakTepuayetcs abdekTom
rucTepesnca (3anasabiBaqns), ApYriumm Crosamu,
COBEPLUEHHO Pa3NMyHbIMK TOYKamMu cpabaTbiBaHs 1
oTnyckaHus (cM. Puc. 3 Ha cnepytollen cTpaHuuge).

CKOpOCTb, C KOTOPOW MEPEMELLAIOTCS MOABUXHbIE
KOHTAKTI, HE 3aBUCUT OT CKOPOCTM NepemeLLieHIs paboyero
opraHa. 3ra 0C06EHHOCTb 03HAYAET, YTO [OCTATOYHAA
MPOM3BOAUTENLHOCTL MOXET ObiTh JOCTUTHYTA iaXe Npu
HU3KMX CKOPOCTSX NepemelLieHns paGoyero oprava. Yatie
BCEr0 KOHLIEBbIE BbIKIIIOYATENN C KOHTAKTAMIU MTHOBEHHOIO
JIECTBUS UMEIOT KOHTAKTHI C MO3UTUBHBIM OTKPHIBAHUEM.

Schneider Electric

9710 OTHOCUTCS K KOHTaKTaMm Tuna H3 (HopManbHO 3aKpbiThiid)
11 03HAYaeT creqyioLLee:

“YCTPOCTBO OTBEYAET AaHHBIM TpEOOBAHMAM, KOraa Bce
3NEMEHTLI €ro KOHTakToB TMna H3 mMoryT 6e3ycnosHo
nepemeLLaTbCsi B OTKPBITOE NOJIOXEHe, APYrMU CIOBaMM,
OTCYTCTBYET rnbKkas CBI3b MeX/y NepemeLLaioLLMMICcs
KOHTaKTaMm 1 paboynm OpraHoM, K KOTOpOMy
NpUKIaabIBAETCS BO3AENCTBYIOLIAS cuna.”

9T0 OTHOCUTCS K ANEKTPUYECKOMY KOHTAKTY Ha KOHLIEBOM
BblKJloyatene (cM. Puc. 3) a Takxe k paboyemy opraHy,
KOTOPBIV I0MXEH NepenaTh BukeHve 6e3 fedopmauym.
Mcnonb30BaHme YCTPOIACTB C NO3UTUBHBIM Pa3MbIKAIOLLIMM

[eicTBUEM SBNSIETCS 0093aTeNbHbIM 191 NPUIOXEHMIA
6e30MacHOCTH.
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He aktuBupoBaH Mpubnuxetne

Puc. 3: PaznnyHble nosuumm KOHTaKTa MrHOBEHHOIO JIeVicTBUS

BknioyeHme KoHTakTa [Mo3uTneHoE
cpabarblBaHue

KoHTakT Mep/ieHHOro feiCcTBUS, Takke U3BECTHDIN
KaK MefneHHoe pa3mbikaHue (cM. Puc. 4)

Takoin pexum paboThl XxapakTepuayeTcs:
B VIEHTMYHBIMM TOYKaMK cpabaTbiBaHWs U OTMYCKaHWS;

B CKOPOCTb NEPEMELLIEHNs KOHTAKTa paBHa Wi
nponopLyoHanbHa ckopocTy paboyero opraxa (koTopas

He JoMxHa ObiTb MeHblLe, 4em 0,1 M/c = 6 m/MuH). Ecnn
CKOPOCTb HUXE JAHHOTO 3HAYEHUS, TO KOHTAKT OTKPLIBAETCS
CIIMLLIKOM ME[JIEHHO, YTO MOXET HapyLLUTb SNEKTPUYECKNI
pexum paboTbl KOHTAKTA (PUCK BO3HUKHOBEHMUS
3NEKTPUYECKOI ayru).

M paccTosiHNe OTKPbIBAHNS TaKXe 3aBUCUT OT NepemeLLeHns
paboyero opraHa.

[JlaHHble KOHTAKTbI CKOHCTPYMPOBaHbI TakuM 06pa3oMm, 4To
OHU UMEIOT MO3UTUBHOE OTKPbIBAHME: CTEPXEHb HAMPSMYIO
BO3AEICTBYET HA NEPEMELLAIOLLIMECS KOHTAKTBI.

Schneider Electric

HeakTtuHas nosuums TMo3uuus CpaﬁaTblBaHMﬂ

Puc. 4: [Ipumep KoHTaKTa MEAIEHHOI0 AeiCTBIS




3. NHAYKTMBHbIE 0ECKOHTAKTHbIE AATYMKK
e

B COOTBETCTBMM C MPUHLMMAaMI CBOeA paboThl, IaHHbIE
[JaT4nKk1 MOryT paboTaTh TONLKO C METAIMYECKUMU
obbekTamu.

3.1. NMpuHuMnbl paboThl

YyBCTBUTENbHBIM 3/IEMEHTOM SIBNSIETCS| MHAYKTUBHAS Lienb
(kaTyLka MHAYKTUBHOCTY L). B AaHHyI0 Lienb BKIHOYEH
KOHAEHCATOp C eMKOCTbH0 C, 4T0OLI NONY4UTh PE30HAHCHBIN
KOHTYP C YacToToi FO, 3HaueHne KOTOPOIA YalLe BCero
Haxomutest mexay 100 kv 1 M.

OneKTpOHHas Lienb UCMONb3YETCs ANis NOAAePXaHus
koneGaHuit B KOHTYPE B COOTBETCTBUM C HOPMYNION HUXE:

Fo = _1

2n«/§

911 konebaHms reHepUpYHOT NEPEMEHHOE MArHUTHOE Mosne
nepeq, KaTyLKoiA. B MeTannnyeckom akpaHe, pasmeLLeHHOM B
MarHUTHOM MoJie, HABOASTCS BUXPEBBIE NEKTPUYECKME TOKM,
KOTOpbIE B CBO OYepefib UHAYLIMPYIOT JOMONHUTENbHDINA
3apsl, 3MEHSIOLLNIA YCnoBmsS konebaHuii B KOHTYpE (CM.
Puc. 5).

MpucyTCTBUE METANIMYECKOr0 00bEKTA NEPe AAT4MKOM
CHWX@ET OOPOTHOCTb PE30HAHCHOTO KOHTYPA.

CocrtosiHue 1, 663 MeTaIMYeCcKOro KkpaHa:

R1
Ql=—
Lo
HanomuHanne: Q = i = L_o) =R=Q%
Lo

CocTosiHue 2, C METAINYECKNM IKPAHOM:

R2
Q2=—
Lo

R2<R1=Q2<Q1
OBHapyXeHwe OCYLLIECTBASETCS MYTEM U3MEPEHUS
“3MeHeHus LoOPOTHOCTY (MPK Nopore 0BHapyXeHus
o1 3% 1o 20%).

MpeoGpasosartenb: B ero cocTae BXOAMT KaTylLKa,
U3roTOBNEHHAS 13 MHOrOXMIbHOTO MEHOr0 NPoBOAA
(nvTueHapaTta — BbICOKOYACTOTHOTO MHOMOXMIbHOIO
MPOBOAA) ¥ PACMONOXEHHAS BHYTPMW MOJIOBUHHOMO
$eppuToBOro CepaeyHnKa, KOTOpbIi HANPaBASeT IMHUMA NOAS
K nepeaHeii YacTu fatumka.

FeHepaTop: CyLeCTBYIOT HECKONLKO TUNOB FEHEPaTopoB,
B TOM YMCTE M TEHEPaTOpPbl C NOCTOSIHHBIM OTPULIATENbHBIM
CONpOTUBNIEHNEM -R, 3KBUBANEHTHBIM a6COMOTHOMY
3HaueHMI0 napannenbHoMy peauctopy Rp konebarensHoro
KOHTYpa 11 HOMUHAJIBHOTO iMana3oHa (CM. npenbiayLLmii
paszen).

=> Ecnu o0bHapyx1Baemblii 00bEKT HAXOAUTCS BHE
HOMUHAJIbHOrO AvianasoHa, [Rp| > |-R|, kone6arenbHbiii
MPOLLECC UET.

Schneider Electric

R1
YyscTBu-
". TeNbHas
MOBEPXHOCTb
I I Karywka
C C
R2<R1
Metannnyeckuii akpaH
| 1|
C C

Puc. 5: lpuHumn paboTsl MHAYKTUBHOIO AATYMKA

TMpnbnnxeHne METANIMYECKOrO 3KpaHa MPUBOAUT K
CHXEHMIO JOOPOTHOCTY 1, CNEOBATENBHO, YMEHBLUIEHNIO
aMnauTyabl KonebaHuit. [IMCTaHUms YyBCTBUTENBHOCTH
3aBUCMT OT XapaKTEPMCTUK 0BHAPYX1BAEMOr0 MeTana
(conpoTUBNEHMS P 11 OTHOCUTENLHOI MArHUTHOI
MPOHMLLAEMOCTH |1,).

3.2. OnucaHue MHAYKTUBHBIX JAaTYMKOB (cm. Puc. 6a Ha crenyloweii cTpanmue)

=> Ecnu 0GHapyXMBAeMbiii OGBEKT HAXOUTCS BHYTPH
HOMUHaJIbHOrO Avianasowa, [Rp| < |-R|, konebarenbHbiii
MPOLIECC NPEKPALLAETCS M FeHepaTop 3a0I0KMPOBaH.

Atan popmupoBaHma: OH peannsyeTcs C NOMOLLbHO
MWKOBOrO AETEKTOPA W BKIIOYEHHOIO NOCNe0BaTeNbHO
KOMMapaTopa, HaCTPOEHHOTO Ha JiBa MOPOrOBLIX 3HAYEHMS
(Tpurrep), ang npeaynpexneHns NpexaeBpeMeHHOro
BKJTIOYEHNS, KOrfia 06HapyXMBaeMbI 06BEKT BM30K K
HOMUHANILHOMY AKana3oHy. 310 No3BONSET CHOPMMPOBATL
ructepesnc gatumka (cMm. Puc. 6b Ha cnegyiowlen cTpanuug).

Mutanue u BbixoA: M1TaHMe JATYMKOB MOXET OCYLLECT-
BNATHCSA B LUIMPOKOM AMana3oHe Hanpsxeruii (o1 10 B nocTosH-
HOro TOKa 0 264 B nepemenHoro Toka). Beixon ynpasnset
Harpy3akoii ot 0,2 A nocTosiHHoro Toka 0 0,5 A nepemMeHHoro
TOKa, C 3aLLMTON OT KOPOTKOrO 3aMblkaHus U 6e3 Hee.
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a- Pa60oyas 4acTb

| | YnpaensioLas 4actb |

LA

N
™~ npeobpasosa- >
Tenb TeHepaTop ®opmu- Beixog
poBaHue
b-  [ucraHuus
YYBCTBUTENBHOCTUN

A
TpaekTopus 06bekTa

Mctepesuc

D LN

E/D

N Ja
R

BbIXOAHOUH
cUrHan
Het rucrepeauca =
Ape0esr KOHTaKTOB

\J
v

il |- [

C ructepesucom =
HeT apeGesra

Puc. 6: [luarpamma paboTsl nHAyKTMBHOrO Aatynka, [a] cxema, [b] ructepesuc aarumka

3.3. BaxHble XxapaKTepUCTUKN MHAYKTUBHbIX JaTYNKOB

Hanbonee BaxHble XapakTepUCTUKI UHAYKTUBHBIX
6ECKOHTAKTHBIX IaT4UKOB:

B [lucTaHuMs YyBCTBUTENBHOCTI: 3aBUCUT OT pasMepa

30HbI YYBCTBUTENBHOCTW. SN: HOMUHANbHBIA vana3oH
(Hm3koyrnepoaumcTas cranb) uamensietcs ot 0,8 MM (amametp
naryvka 4) no 60 mm (marumk 80 x 80).

3.4. Cneunduyeckme pyHkumun

m JIaTynKm 3aLIMLLEHHBIE OT MArHUTHBIX MONEN,
reHepupyeMbIX CBapOYHbIMK annaparamu.

] ﬂ,aT‘WIKVI C aHaJ1I0roBbiM BbIXO1I0M.

m [latunkm ¢ $akTopom koppekumun 1, npu 3ToM AUCTaHUmS
YYBCTBMTENBHOCTW HE 3aBUCUT OT TOTO, SIBNSIETCS /I
0BHapyXMBaeMbliA METANI MAarHUTHBIM (COAEPXMT Xeneso)
NN LBETHLIM (He CoLepXuT Xeneso) (cM. Puc.7).

W V136uparenbHble JaT4MKM 151 0GHAPYXEHNS YEPHBIX 1
LIBETHBIX METAJI/IOB.

m [laTynkn KOHTPONS BPALLEHUS: 9T HU3KOCKOPOCTHbIE
[IIaT4UKI YYBCTBUTESIbHBI K YACTOTE NPOXOXAEHMS!
METaNYecknx 00beKTOoB.

m Jlatymkun Ans B3pbIBOONACHBIX YCIOBUIA OKPYXAtOLLEN
cpensl (craHpaptsl NAMUR).

Beinyck Ne 39 Schneider Electric

m [ucTepesunc: pasHocTb nepemelLenuii (ot 2 1o 10% ot
Sn), npeaynpexpatoLas Ape6bear KOHTAKToB.

m YacToTa npoxoxaeHns 06bEKTOB MUMO NepenHei YacTu
Jatynka, U3BECTHAs Takxe Kak 4acToTa NepeksioyeHus
(makcumym 5 k).

m Mpunoxenue: Ecnv 06Hapyxu1BaeMblii 0GLEKT COCTOUT
He 13 CTa/u, TO IUCTaHLWS YYBCTBUTEBHOCTY AaTymMKa
MpONopLMOHaNbHA GakTopy KOPPEKLMM MaTepuana, u3
KOTOPOro COCTOUT OOBLEKT.

DMaTepwan X~ DCTallb X KMaTepman X

m Tunosble 3HaYeHns dakTopa Koppekummn (KMaTepm X
ocranb=1;

[ HepxaselolLas ctanb = 0,7;

01 natyHb = 0,4;

O antomuhmii = 0,3;

0 meab =0,2.

anMep: DHepxaBemLLwﬂ crans DCTanb x0.7

Mpumeyanme: Koppekums Heobxoavma aist IaT4nKoB C
«aKTopom 1».

Puc. 7: [lpumeHeHne v TUIMoBble 3Ha4eHus pakTopa KoppexLmm




4. EMKOCTHbIe 0eCKOHTaKTHbIe AaTYUKU
]

[laHHas TEXHONOrS MOXET MCTOMb30BaTLCS 1
0BHapyXeHNs BCEX TUMOB MPOBOJALLMX W HEMPOBOASLUMX
Matepuanos, HanpuMep, CTEKNO, Macno, IEPEBO 1 MacTyK.

4.1. MpuHuunbl padoTbl

YyBCTBUTENbHASA MOBEPXHOCTb AaTuMKa 06pasyeT 06KaaKy
KOHEHcaTopa.

Ha naHHyI0 MOBEPXHOCTb NOMAETCS CUHYCOMAANbHOE
HanpsxeHue, CO3MAIOLLIEe NepeMeHHOe roe nepes
[IaT4NKOM.

Tak kak iaHHOe CHHYCOMAANbHOE HanpskeHe CBSA3aHO C
OMOPHBIM NOTEHLMANIOM (HaNpPUMep, 3eMJist UK 3a3eMIleHne
MexaHu3Ma), BTopast 00knafika KOHAeHcaTopa I0MXHa ObiTb
MOAKIIOYEHA K JAHHOMY OMOPHOMY NOTEHUMany (Hanpumep,
KOPNyC MexaHn3ma).

9T [1Ba aneKTpoAa, pacrnosioxXeHHbIe APYr HaNPOTHB Apyra,
00pas3yioT KOHAEHCATOP EMKOCTHIO:
o €o & A

d
roe:
€, = 8.854 187 pF/m - abconioTHas auanekTpuyeckast
NPOHULIAEMOCTb BaKyyMa;
€, - OTHOCUTE/IbHAs AMANEKTPUYECKas NPOHIULIAEMOCTb
matepuana Mexay BymMs AieKTpoaaMu.

Cnyuaii 1: Her o6bekta Mexay 2 anektpopamu (cM. Puc. 8)
g ~1(o3pyx) = C = 80%

Cnyuaii 2: HenpoBopgsiLumii 06bexT Mexay 2 anekTpoaamu
(cm. Puc. 9)
= (sr ~ 4)
B 3TOM Cnyyae 3a3eMEHHbIM 3NEKTPOIOM MOXET ObITb,
Hanpumep, MeTaMyeckas IeHTa KoHBelepa.
c_%o & A
d

B npucyTcTBIM 06beKTa 3HAYEHME €, CTaHOBUTCS Gonblue 1,
emkocTb C Bo3pacTaer.
/3mepeHne noBbILLEHHOMO 3Ha4eHMs emkocTn C no3BonseT
00HaPYXWTb HEMPOBOAALLMIA 06BEKT.
Cnyuaii 3: MpoBoaswmii 06beKT Mexay 2 aneKTpofamu
(cm. Puc. 10)
c_%o & A

d-e

roe .= 1 (Bo3pyx) = C = g, ﬁ

Takim 06pa30M, NPUCYTCTBIE METAIMYECKOrO 0GbEKTa
NPUBOANT K YBENYEHMIO 3HaueHus C.

10 Schneider Electric

AnekTpor, = YyBCTBUTENbHAS

v =\sin ot NOBEPXHOCTb C NnoLiaabio A

JInHun
3NEKTPUYECKOrO
nons

]
i

Puc. 8: EmkocTHOV AaTdmk 663 0bbekTa

YyBCTBUTENbHAS
MOBEPXHOCTb
Jaryuka

3a3emseHHbli
anexTpop,

Puc. 9: Henposoasimi 00beXT B 110/1e eMKOCTHOIO Aarduka

YyBCTBUTENbHAS
MOBEPXHOCTb
Jaryuka

\ L/ Meranmmyeckmii
d| e
R =, 06beKT

3a3emseHHblii
anexTpop,

Puc. 10: [poBoasiumi 06beT B 10/1e EMKOCTHOIO AAT4MKa

Buinyck Ne 39



4.2. Pa3nuyHbie TUMbl eMKOCTHbIX AaTYMKOB

EmKoCTHbIe faTuymnkn Ge3 3a3eMJIeHHOro 31eKTpoaa

[MpuHumMN paboTbl TakKMX AATYMKOB U3NOXEH BbilLe. [ns
06HapyxeHuMs 06bekTa He0OX0AMMO 0BeCNeunTb CoeaMHEHNE
C 333eMJIEHIEM (OMOPHBIM MOTEHLNANIOM).

[laHHble AaTYMKM MCTIONb3YIOTCS /1St 0BHAPYXeHUs
NPOBOLSLLMX MaTEPUANoB (METabl, BOA) HA 3HAYUTENbHBIX
PacCTOSHUSX.

TunoBble NPUMEHEHNSI: 0BHAPYXEHNE MPOBOASLUMX

MaTepranoB CKBO3b HEMPOBOASILLMIA MaTepuan
(cm. Puc. 11).

Puc. 11: O6HapyxXeHue Hann4ms BOAbI B CTEKISHHOM Wn
1aCTUKOBOM KOHTEVHEPE

EMKOCTHbIE faT4MKU C 3a3€MJIEHHBIM 3JIEKTPOAOM

He Bcerzia BO3MOXHO HalTV NyThb K TOYKE 3a3EMIIEHNS, KakK
6bINI0 B PAaCCMOTPEHHOM BbiLLIE NPUMEPE 0OHAPYXeHNs BObI
B HEMPOBOASALLEM KOHTENHEPE.

PelueHvem siBnsieTCS BCTPavBaHUe 3a3eMIIEHHOIO SMeKTpoaa
Ha YyBCTBUTENbBHYIO NOBEPXHOCTb.

B naHHOM cnyyae co3aaBaemMoe 3MeKTpUYECKOe Nose He
3aBUCUT OT NyTK K TOYKE 3a3emneHns (cM. Puc. 12).

lMpumeHeHue: 0bHapyXeHe BCex MaTepuanos. BoaMoXHOCTb
0BHapYX€eHMs1 HENPOBOASILLIMX AW NPOBOASLLMX MATEPUANIOB,
HaXOMALLMXCA 32 HENPOBOASILLEN NEPeropoaKoil, Hanpumep,
3epHO B KAPTOHHOI KOPOOKe.

(@

‘ BHewHee BusiHue

(b)

(a): KomneHcmpytoLee none
(yCTpaHeHme BHELLHEr0 BAMSIHNS).
(b): OcHoBHoe anekTpuyeckoe nose.

I  OcHOBHOI 3neKTPOA,
[ KomneHcupyroLLmil anexTpog,.
3a3emneHHblil anexTpos,.

Puc. 12: [puHuymn paboTsi eMKOCTHOrO JaT4uka 63 3a3eMIEHHOO
a/1eKTposa

4.3. BaxHble XxapaKTepucTUKN eMKOCTHbIX aTYUNKOB

l'|YBCTBI/IT(3)1I:HOCTI: EMKOCTHbIX JaT4MKOB PaCCYUTLIBAETCA

M0 OCHOBHOW OpPMYNe, PaCCMOTPEHHOI Bbilwe (rnasa 4.1) n
3aBUCUT U OT PacCTOAHUS MeXay 00bEKTOM U [aT4MKOM, 1 OT
marepuana, U3 KoToporo COCTOUT 0OBEKT.

m JuctaHums YYBCTBUTENbHOCTU

[laHHbIi i napameTp CBS3aH C AW3NEKTPUYECKOI
MPOHNLLAEMOCTbIO MM OTHOCUTENBHOM AW3NEKTPUYECKOI
MPOHULIAEMOCTbIO €, MaTepuana, 13 KOToporo COCTOMT
06HapyXmBaemblit 06bEKT.

[ing Toro 4To6LI 06ECNeuMTb BO3MOXHOCTL 0OHAPYXEHUS
pa3Ho06pa3HbIX MaTepUanoB, eMKOCTHbIE AAT4MKL
OCHALLIAIOTCS MOTEHLIMOMETPOM, KOTOPbIA MO3BONSIET
HaCTPOWTb YyBCTBUTENBHOCTb AATYMKA.

m Marepuan

B Tabnuue Ha Puc. 13 npuseaeHbl 3HaueHus
[ZIMANEeKTPUYECKON MPOHULLAEMOCTY 1S PA3NUYHBIX
MaTepuanos.

Schneider Electric

Marepnan ¢ Marepuan €
AuetoH 19.5 Hedtb 2.0-2.2
Bo3payx 1.000264 CUNMKOHOBBIN NaK 2.8-3.3
Ammuak 15-25 TMonunponuneH 2.0-2.2
OtaHon 24 ®apdop 5-7
Myka 2.5-3 [MopoLLKOBOE MOSIOKO 3.5-4
Crekno 3.7-10 Conb 6
nuuepnH 47 Caxap 3.0
Cniopa 5.7-6.7 Bona 80
Bymara 1.6-2.6 [epeso (cyxoe) 2-6
Heiinox 4-5 [lepeBo (cbipoe) 10-30

Puc. 13: [Inanextpudeckasi npoHULIAEMOCTb Pa3niHbIX
marepuasnos




5. doToanekTpuyeckme AaTinKku

MpuHUMA paBoTbl AaHHbIX AATYUKOB NO3BONSET UM
06HapyXM1BaTh BCe TUMbl 0OBEKTOB, BK/IIOYAs HENPO3PaYHbIe,
OTpaxXaloLye W AaXe MoYTU Npo3payHble 0ObEKTI.

5.1. MpuHumnbl padboTbl (cm. Puc. 14)

Caetonanyyaiowmii anop (LED) ncnyckaet CBETOBbIE
MMNYNLCLI, 00bIYHO B MHpPaKpacHOM amanasoHe (o1 850 1o
950 Hm).

B 3aBMCMOCTI OT NPUCYTCTBMS MM OTCYTCTBUA 0OBEKTA,
CBETOBOI MMMYILC NPUHUMAETCS MW He MPUHUMAETCS
boTOANOROM MM HOTOTPAH3UCTOPOM.

[ns GopMUPOBaHMS AYCKPETHOMO CUrHana reHepupyeMblii
(OTOINEKTPUYECKMIA TOK YCUIMBAETCS U CPABHUBAETCA
MOPOroBbIM 3HAYEHNEM.

5.2 PasnuyHbie cuctembl 0OHapyxeHus

Cxembl HOTONEKTPUYECKUX
cucTeM 0BHapYXeHus,
paccMaTpuBaEMbIX B JaHHON
raBe, npenHasHaueHbl
VICKIKOYUTENBHO 1]
Pa3bsiCHEHNS MPUHLMMOB
paboThl UCMOL3YEMbIX
yCTpOiicTB. CXeMbl

He cofiepxar TOYHOro
OMTUYECKOrO NPEACTABIEHMS,
MOCKO/IbKY PACcCTOSIHME
MeXly 06bEKTOM 1 ATYNKOM
3HAYUTENBHO NPEBLILLAET
3a30p MeXZy u3nyyatenem

11 NPUEMHUKOM; TaKUM
06pa3om, uany4aemble n
NPYHUMAEMBIE JTy4W MOryT
CHUTATLCS MapasieNbHbIMM.

Cucrema «npsimoii ny4» (cm. Puc. 15)

M3nyyatenb 1 NPUEMHNK YCTAHOBNEHBI B Pa3HbIX KOPMYCax.
M3nyyatenb: CBETOAMOA, PACMONOXKEHHDI B TOUKe dOkyca
HOKYCMPYIOLLEHA NINH3bI, CO3LAET NYYOK NapaNENbHbIX y4en.
lMpuemnuk: dotogmon, (unm GoToTPaH3NCTOP),
PacronoXeHHbI B TO4Ke $HoKyca GOKYCUPYIOLLEN JIMH3bI,
reHepupyeT TOK, NPOMOPLMOHANbHBINA MOJTYYEHHOI CBETOBOM
3Heprum.

CucTema nanyyatenb-npueMHUK BblAAET AMCKPETHBIA CUTHaN
B 3aBMCMMOCTY OT Ha/IMYMS WK OTCYTCTBUS 00bEKTA B 30HE
nyya.

O JJOCTOMHCTBA: AMCTaHLMS YyBCTBUTENBHOCTU (AMana3oH)
MOXET ObITb AOCTATO4HO 60NbLLON (10 50 M 1 Gonee);

3T0 3aBUCUT OT pasmepa JIH3 W, CNEeA0BaTENbHO, CaMOro
[aryuka.

00 HepocTatku: pasMelLigHre B 2 Koprycax, 1 noatoMy
TpebyeTCs [1Ba OTAENbHBIX UCTOYHMKA NUTAHNS; ANS
JMCTaHLMN YYBCTBUTENBHOCTY Gonee 10 M pasmeLLieHne Ha
OJHOIA JIMHM MOXET ObITb AOCTATOYHO CTIOXHBIM.

OHM TaKxe 1Cnonb3yloTCs ANs 06HAPYXEHWs YenoBeka
(aBTOMaTMYECKME ABEPU, Gapbepbl 6630MacHOCTU 1 T.4.).

Pabouas yacTb || YnpaBnsioLas 4acTb |

~ TIpUeMHIK l
~~ cBeta

W3nyyatenb ®opmu- Bbixon,
cBeTa poBaHue

-

AN
~

Puc. 14: [pyHumn paboTs! pOTOINEKTPUHECKOrO AATIMKA

CucreMbl OTpaXxeHus

CyLI.I,eCTByeT [Ba Thna CUCTEM OTPAXEHWA: CTaHAAPTHOE
OTpaxeHue 1 nosigpu3oBaHHOE OTPAXEHKE.

m B cucteme otpaxenuns (cm. Puc. 16 Ha cnenyiowweii
CTpaHuMLE) 00bIYHO UCMIONBL3YETCS JIy4 CBETA MHGPAKPACHOTO
Avana3oHa (ot 850 go 950 Hm)

O JlocTOMHCTBA: M3NyyaTeNb 1 NPUEMHIUK Pa3MeLLEHb! B
O[IHOM KOpMyce (cneaoBaTenbHo, Heobxoamm 0auH kabenb
MNUTaHKS); ANCTAHLMS YYBCTBUTENBHOCTY (AMana3oH)
0CTaeTCs JOCTATONHO BOMBLLMM, XOTS MEHbLLE YeM B
cucTeMax «npsamoro fyya» (Ao 20 m).

O Hepoctatku: oTpaxaioLLmii 06beKT (0kHO, KOPMyC MalLMHbI

W T.11.) MOTYT GbITb MHTEPNPETMPOBAHbI KaK OTpaxaTefb W,
CNeaoBaTeNibHo, He 0GHAPYXEHBI.

006bekT

Mle

CBeTOﬂ,MO}J,S Z_i

Wanyyatenn

Puc. 15: Cuctema 06HaPYXEHNS «TTPSIMOV JTyH4»

_ ;:§7<Dom,umop.
[ NS - Bbixo,
— lA/ ﬂ_ bIXOZ,
Ir +
Mpuemunk |
Ycraska

Schneider Electric
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Mle

WUsny4atenb *
>
Csetoamop, SZ,L - S
Mpuemuuk
dotovon SZ“/A i I
Bbixoz - /AI i
AN
Ycraska

Puc. 16: [pyHLmn 06HAPYXeHNs B CUCTEME OTPAXEHUS

06bekT

Otpaxarenb
(yronkoBblii
oTpaxarefb)

_________ .

m [lonspusosaHHoe oTpaxeHrue (cM. Puc. 17)

OBbI4HO MCMONL3YETCS Ny4 CBETA KPACHOrO vana3oHa (660
HM).

McnyckaeMblii iyy nonsipu3yeTcst BEPTUKAIBHO C MOMOLLbIO
JIHEIAHOrO NONFPU3ALMOHHOMO dubTPa.

OTpaxarenb N3MeHSIET HanpaBneHe NONAPU3aLLIN CBET,
TakuM 06pa3oM, 4YacTb BO3BPALLAIOLLETOCS M3NYYEHSI UMEET
TFOPV30HTANBHYIO MOIPU3ALMIO.

[TprHUMAIOLNIA NIMHENHBIV NONAPU3ALMOHHBIA GUILTD
MPOMYCKAET AaHHbIV KOMMOHEHT, 1 CBET AOCTUraeT
NPUEMHHKA.

m B o1/mume OT oTpaxarens, oTpaxatowmin 06bekt
(3epkano, MCT MeTanNa, OKHO) HE M3MEHSIET COCTOSIHIE
nonsipu3aumuy cBeta. [o3aToMy CBET, OTPaXaeMblil 06LEKTOM,
He MOXET JOCTUYb NpuemHuka (cM. Puc. 18 Ha cnepyioeit
CTpaHuLe).

0 JIOCTOMHCTBA: A@HHBIV TUN JATYMKOB HEe UMEET HELOCTATKa,
XapaKTepPHOro /19 CTaHAAPTHON CUCTEMbI OTPAKEHNS.

01 Hepoctatku: 6onee BbiCOKasi CTOMMOCTb; MEHbLLIAs
JINCTAHLMS YYBCTBUTENBHOCTM:

CTaHOapTHOe MHdpakpacHoe oTpaxenue: 15 m;
nonsipu30BaHHOE OTPAXeHMeE: 8 M.

Cucrema paccenBanus (Ha 00bekTe)

m CraHpapTHoe paccenBanme (cMm. Puc. 19 Ha cnepytowueii
CTpaHuLe)

B maHHOI cucTeme Mcnonb3yeTcs Npsmoe OTpaxeHne
(paccevBaHme) oT 06HapYxX1BaeMOoro 0ObekTa.

1 JIOCTOMHCTBA: HET HE0OX0AMMOCTM UCMONb30BATh
pednekTop.

O HepocTartku: AUCTaHUMS YyBCTBUTENBHOCTM AAHHOM
cucTeMbl 04eHb Mana (80 2 m). OHa Takxe 3aBMCMT OT LiBeTa
obHapyxwBaemoro obbekTa 1 GpoHa 3a 06bekToM. Mpyn aTom
JVMCTaHUMS YyBCTBUTENBHOCTY Boblue Ansi 06bekTa 6enoro
LiBeTa, YeM Ansi 06beKTa YepHOro MK ceporo LseTa. Ecnu
LiBeT oHa spye, YeM LBeT 0BHapyXMBaeMoro 06bekTa,
0BHapyXeHne MOXET ObiTb HEBO3MOXHO.

DunbTpbl

Mle

Wznyyatenn *

o
Caetoavon, SZ,L - i

MpuemHuk

dotoavon \/

NN N

_7/E_ ______ .

/A|<—

NI
]

YcraBka

Bbixon, -

—D_+

06bekT

N

BeptukanbHas

COCTaBNsIOLLAs CBETA Otpaxartenb
(yronkoBbiii
oTpaxarefb)

Fopu3oHTanbHas
COCTaBISIOLLAS CBETA

Puc. 17: [puHumn 06HapyXeHns B cucTeMe rosIspu30BaHHOI0 OTPAXeHNs!

Schneider Electric
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OunbTpbl [7] Otpaxaiowmii
00beKT
JUL & /| )
WUznyyatenn *
v .
Ceetomnon /= _L_‘tﬁ___________
/ Otpaxarenb
/ (yronkoBbiii
Mpuemuunk oTpaxareib)
.~ E
dotoanon N/ w= - _71_ E_ . _ |1
BeprukansHo
Bbixoz, - {} = NoNAPe30BaHHoe
—D_+ Ir / OTpaxeHwe caeTa
| N
Yeraska Het npuH1maemoro usnyyenus
Puc. 18: Cuctema nonspu3oBaHHOro OTPAXeHus: HEOOHapyXeHe OTpaxaloLLero mMatepuana
dunbTpbl
06bexr
u L Ie {
Wznyyatenn _#
>t
Ceetomnon N/ = - o ______ Paccesnnoe
OTpaxeHue

MpuemHmnk

(otomon, SZ:/L_ o

Bbixoz /AI =

—|:|_+ IENT
_|

Puc. 19: [pyHLMN CTAHAAPTHOMO OTPAXEHUS PACCESIHHOTO CBETA B OTOAATYMKAX

m OTpaxeHue ¢ nofianeHnemM 06bEKTOB Ha HOHE

91a cucTeMa ONpeseneHns Hannaus 06bEKTa UCMONb3YET

(cm. Puc. 20) TPUAHIYAALMIO. IUCTaHLMS YyBCTBUTENLHOCTM (10 2 M).

le 06bekT 2 |

Wanyyatenn LED SZ;; o e o
—_— ~

1

|

MpueMHuk: e !
2 potoamona - ] ~ |
0] 1 g i

0TOIOR, SZ}/ |

1

|

®oroavon 2 SZ::

Bbixog, /AI -
I

| b

- O6wexT 1

—

| FpaHMua 4YYBCTBUTEJIbHOCTU

YcraBka onpezenexme (06bekT 2)
Puc. 20: INpuHumn paccenBanmnsi B OTOINEKTPUYECKUX AATIMKAX C MOAaBIeHNEM POHa

+
| Curtan (Potoamon 2) > Curnan (Potogmop, 1) = | Curvan (Potoamoa 2) < CurHan (Potoavon 1) =
| HeT onpeneneHust (06bekT 1)
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JvCTaHums 4yBCTBUTENBHOCTI HE 3aBUCUT OT OTPAXAIOLLIEN

CrMocoBHOCTU 0OLEKTA, @ TOLKO OT €ro MONOXEHUS: CBETIIbIN

00bEKT ONPeaensieTcs Ha Toii Xe NO3uLMK, YTO U TEMHBI
00bekT.

Kpome aToro niobble 06beKTbI, PacrosoXeHHbIE Ha 3aaHEM
nniaHe UrHopUpYIOTCA.

CeeToBOAbI

® [puHLMNLI paboTel

HanomuHaHue npuHumMna pabotsl npueeeHo Ha Puc. 21.
CyLLECTBYIOT pa3Hble TUMbl CBETOBOZOB: MHOrOMOLOBLIE 1
0fHOMOLOBbIE (CM. Puc. 22).

PacnpocTpaxeHue CBETOBOI BONHbBI BHYTPM CBETOBOAA 3aBUCUT
OT BHYTPEHHe#A 0TpaxaTenbHoiA CnocobHOCTY CBETOBOAA.
lMonHasi BHYTPEHHSI OTpaxaTeNnbHasi CnocobHOCTb [IOCTUraeTes,
KOr[ia CBETOBOW Jy4 MPOXOMANT U3 OAHOMN CPEMbl B APYryIO,

Ybsi OTpaxarenbHasi COCOBHOCTb MMEET MEHbLLMI MHAEKC
oTpaxeHus. bonee TOro CBETOBOW Ny4 NOIHOCTBLIO OTPaXaeTcs
6e3 noTepb €CNM Yron HakoHa CBETOBOrO NOTOKA OONbLLE YeM
KpUTUYECKWIA yron Oc.

0O6LLast BHYTPEHHSI OTPaXaloLLas cnocobHOCTL 06ycnaBnmnBaeTcs
IBYMS GaKTOpaMm: MHLEKC OTPaXeHMs ABYX MOBEPXHOCTEN 1
KpUTUYECKOTO Yrna.

3Tn dakTopbl MOXHO NPeACTaBUTL GOPMYNON:

. n
sin 0, =2
]

Ecnu n3secteH WMHOEKC OTPaXeHWs ABYX MaTepuasioB, TO MOXHO
paccuMTaTb KpUTUYECKUI Yron.

®uaunka onpeensieT MHAEKC OTPAXEHMS, Kak COOTHOLLEHNE
MEX[ly CKOPOCTbIO CBETA B BaKyyMe (C) 1 CKOPOCTHIO B
marepuane (v).

Puc. 21: [puHLmn pacrpocTpaHeHs CBETOBbIX BO/H B CBETOBOAE

CBETOBOA NyY C Yr/IOM HaK/IOHa
MEHbLLE KPUTUYECKOTO

\ Obonoyka  CeeToBOp,

CBETOBOI J1yH C YI/IOM Hak/oHa O 6onbluem,
Yem KpUTMYECKas BeNMYMHa

WHAexc NpOHMLIAEMOCTY BO3MyXa COOTBETCTBYET UHAEKCY
NPOHNLLAEMOCTI BakyyMa, paBHOMY 1, Tak kak CKOPOCTb
pPacnpOCTPaHeHWs CBETA B BO3ZyXe NPaKTUYECKW PaBHa CKOPOCTY
B BaKyyme.

Mmnynsc
Ha Bxoae

Mmnynsc
Ha BbIXoe

/|

CBETOBOZL CO CTYNEHYaTbIM NPOGUNEM PacrpOCTPAHEHWS BOHbI

Mmnynsc
Ha Bxoae

mnynsc
Ha Bbixozie

CBETOBOJ, C FPAAMEHTHBIM BOJIOKHOM

Mmnynsc
Ha Bxoae

Mmnynsc
Ha Bbixofie

OnHOMOJOBHIV CBETOBOA,

Puc. 22: PasHble Tirbl CBETOBOA0B

Schneider Electric

15



m MHoromop0BbIii kabenb

B aTOM Kabene CBETOBOA, UMEET AMAMETP HAMHOMO
Gornblue, YeM inHa CBeToBOM BOMHbI (D ~ 9 - 125 mkm,
L, =0.5 - 1 mm). B Takom kabene 1Crnonb3yioTes fga
TMNA PacnpPOCTPAHEHMs! CBETOBOW BOJIHbI: CO CTYNEHYATbIM
rnokasaresieM NpenoMIEHNs 1 G pacrpeneneHHbIM
nokasaresieM NpenoMIEHus.

= OHOMOA0BbIi

B otnume ot npeqblaylero, CBETOBOA, 3TOro kabensi umeet
04eHb MasieHbKIIA IaMeTp, CPaBHUMbIIA C J/IMHON BOJIHbI
(D < 10 mMkm, Lo = 06b14HO 1,5 MM). Mpu 3TOM
MPUMEHSIETCS PACMPOCTPAHEHKE BOJHbI CO CTYMEHYaTbIM
nokasatesniem npenomnenus. Takue kabenm 06bIYHO
MPUMEHSIOTCS B TENEKOMMYHUKALN.

970 KpaTKOe HaNOMWUHAHWE UNTIIOCTPUPYET pasnnyne
TEXHUYECKMX XapaKTepUCTUK kabeneil 1 NoaTomy elle

pa3 HaMoMUHAET 0 HeoOXOAMMOCTM COBNIOAEHNS 0CODbIX
NpefI0CTOPOXHOCTEl Npu Npokiaake kabenei, Hanpumep
(TpebyeTcst yMeHbLUEHNE HATSIXEHUs U YMEHbLLEHNE YITIoB
13rnba 10 PEKOMEHyEMbIX U3rOTOBUTENEM NoKasaTenei).
MynbTMOIOBbIE ONTMYECKME kabenu Hanbonee 4acTo
MPUMEHSIIOT B CUCTEMAX aBTOMATU3aLMK, TakK Kak OHU
00ecrneymBatoT NMPeBOCXOAHYI0 3aLuTy oT nomex (EMC —
3NEKTPOMArHUTHY0 COBMECTUMOCTb) 1 NPOCThI B
MPUMEHEHNN.

m TexHonorum parymka

OnTOBONOKHO Pa3MELLIEHO HAMPOTMB U3NYHAIOLLETO
ceetoamopa LED n HanpoTue npuimMmMaioLLero ¢otoamoaa
unn dotoparymka (cm. Puc. 23).

TOT NPUHLMN NO3BONISET:

[ pa3MeLLaTh 3NEKTPOHHBIE KOMIMOHEHTLI Ha HEKOTOPOM
yOaneHun oT Habnioaaemoit TOUKY;

[ UCMONb30BATb B TSXENbIX YCTIOBUSIX MPUMEHEHMS,
Hanpumep, Npy BbICOKOI TEMNepaType;

1 06HApYXMBaTb 04eHb MaIeHbKNe 0OBEKTbI

(B MUAIMMETPOBOM JManasoHe);

[ B 3aBUCMMOCTY OT COBAMHUTENEIA, paboTaTb B peXMMax
PEANbHOrO Jyya UK MPUBINKEHNS.

3ameyaHue: CoeaMHEHE ONMTOBOMOKHA 11 HAKOHEYHUKOB,

npoknagka kabenst AOMKHbI ObITb BbINOHEHBI 04EHD
akKKypaTHO AJ19 UCKN0YEeHNa NoTepb CUrHania u nomex.

JUL

le

WUznyyartenn *
e
e Vor

MpuemHuk

e
dotoauon, S_/

Bbixoa /AI -

I
ﬂ+_|

YcTaBka

Puc. 23: [MpuHLMN nocTpoeHus OMTOBOIOKOHHOIO AAaT4vmka

OnTOBONIOKHO

=4

o
‘I]%
<l

5.3. BaxHble xapaKTepucTuKu B 0OHapY)XeHMU NPU UCMOJIb30BaHUN POTOINEKTPOHNKH

Ha TexH14eckue XapakTepuCTUKK 3TUX CUCTEM OBHAPYXEHUs

MOTYT BO3[E/CTBOBATL MHOTOYMC/IEHHbIE (AKTOPBI.
HekoTopble 13 HUX YXe YNOMUHAINC:
m aucTaHums (Jarumk — O6bekT);

B TN 06HapyxX1BaeMoro 06bexTa (anddyans, oTpaxeHne
WNW NPO3payHbIi Matepuan, LBET U pasmep);

M OKpyXaiowwaa cpeaa (ocseLueHue, GoH u T.4.).

Schneider Electric
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6. YnbTpa3BykoBbie AaTYUKK
S

6.1. MpuHLUMNbI paboThI

YnbTPa3ByKOBbIE BOMHbI FEHEPUPYIOTCS, UCMOMb3YS
3/1eKTPOaKyCTMYECKNiA Npeobpasosatesib
(nbe3oanekTpuyeckuii adekT), KoTopbiid NpeodbpasyeT
3NEKTPUYECKYIO IHEPTII0 B MEXaHUYECKME KonebaHuid
6naro,u,ap9| Nbe303NEKTPUYECTBY UK ABIEHUAM

CkopocTb pacnpocTpanerus 340 m/c B Bo3ayxe npu 20 °C:
Hanpumep, Ang U3MepeHns pasmepos 4o 1 M. Tpebyetcs
NPUBAM3UTENBLHO 3 MC.

MpenmyLLEecTBO YNbTPa3ByKOBbIX JATYMKOB COCTOMUT B TOM,
4YTO OHM MoryT paboTatb Ha 6onbLUMX paccTosHusX (oo 10

MarHUToCTpuKLMK (cMm. Puc. 24).

TPUHLMN OCHOBLIBAETCS HA M3MEPEHNUN BPEMEHN
pacnpoCTPaHEHNst aKyCTUYECKOI BOMHBI MEXAY AAaTYMKOM U
LIeNbIO.

M) 1 OHM MOTYT 0BHaPYXWTb NioOble 06LEKTHI, KOTOpbIE
0TPaxatoT 3BYK, HE3ABMCUMO HOPMbI UM LiBETA 00bEKTA.

W3nyyarenn
AKYCTMYECKOrO MOTOKA

MpuemHuk
AKYCTUYECKIX BOSH

BepxHuii ! % ! ! % !

e :_: I
Keapu @ Keapu Q)

HwuxHmin : :

3NeKTPO,

Puc. 24: [MpuHumn paboTsbl 37eKTPOAKYCTUHECKOrO MPeobpasoBarens

6.2 MpunoxeHue (cm. Puc. 25)

Mpeobpasosarens (M3nyyarens-NpuemHink) reHepupyet
MMMNYNbCHBIE YNbTPa3BykoBble BOMHLI (0T 100 go 500 kI,
B 3aBUCMMOCTY OT NPOAYKTA), KOTOPbIE NEPEJAIOTCS Yepe3
aTMochepHbIii BO3LyX CO CKOPOCTbIO 3BYKA.

Kak Tonbko BOMHA BCTPEYAET HA CBOEM NyTH 0BBEKT, OHa
BO3BpALLAETCS B NPeobpa3oBateNb B BIAE OTPAXEHHON
BOJIHbI (3X0).

MukponpoLeccop aHanusvpyeT Mnosy4eHHbIA CUrHan u
“3MepSIET MHTEPBAN BPEMEHU MEXY M3Ny4aeMbiM CUTHANIOM
1 3xoM. CpaBHMBast €ro C STAIOHHBIM MW YCTaHOBNEHHBIM
B MPOLIECCE CaMOHACTPOKM MHTEPBANIOM BPEMEHM,
MUKPONPOLIECCOP YNPaBAAET BbIXOHAMM U KOHTPONUPYET X
cocTosiHre. CkopoCTb PacnPOCTPaHEHMs 3Byka U3BECTH,
MO3TOMY PaCcCTOsHIE MOXHO PacCyUTaTh, UCMONb3YS
cnepytoulyto gpopmyny:
T-Vs

5 rne Puc. 25: CTpykTypa y/bTpasBykoBOro 4armka

BbixoHble Lienu MoryT ObiTb auckpeTHoro Tuna (PNP

unn NPN TpaH3auctop), coorsetcTayiowme HO nnu

H3 koHTakTy, nnn obecneymnsarb aHanoroBbli CUrHanN
(TOK MM HanpsixeHwWe), KOTOPbLIK MPSIMO MK 06paTHO
NPOMOPLMOHANEH U3MEPEHHOMY PAacCTOSIHMIO 10 0ObekTa.

| OnepaTvBHas 4acTb || YnpaensioLas 4acTb |

Qanenpoakvcm- H L} l -

>

yeckuin
npeobpasoBaresb

1144

Avanuzatop  BbixogHble
U3MEpPEHUiA uenwn

D=

D paccrosiHme 0T fatumka 4o 06bekTa;
T BpeMS MeXY U3y4EHUEM U NPUEMOM;
Vs ckopocTb 3Byka (300 M/c).
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6.3. Ocob6eHHOCTU YNbTPa3BYKOBbIX AaTYUKOB

Onpepnenexue (cMm. Puc. 26)

Cnenasi 30Ha: 30Ha MEX[Y Y4YBCTBUTENbHON NOBEPXHOCTHIO
[niatyuka u 06nacTbio, B KOTOPOiA 0OBEKT MOXET ObiTb
BbISIBNIEH 0CTOBEPHO. HEBO3MOXHO TOYHO 0BHAPYXMTH
00beKTbI B 3TOM 30HE. M03TOMY KOra AaT4MK HaxoamTes

B paboTe, 00LEKTHI HEe IOMXHbI MPOXOAUTL Yepes Cnenyto
30HyY, TaK Kak 3T0 MOXET NPMBOANUTb K NEPEXOY BbIXO4A B
HeonpeaeneHHoe COCTOsHUE.

PaGouas 30Ha: 06nacTb, B KOTOPOI AATYMK rOTOB K paboTe.
B 3aBucuMOCTM OT MOAEM [laTumKa, 3Ta 30HA MOXET ObiTb
UKCUPOBAHHO WK PEryNMpyeMon Npu NOMOLLM KHONMKH.

BaxHble xapakrepucTuKm: ynbTPas3BykOBbIE AATHMKN
0COBEHHO MOAXOAAT ANst 0OHAPYXeHUs TBepablX 06LEKTOB

C MJI0CKOI MOBEPXHOCTBIO, NEPNEHANKYNIAPHON OCK
00HapyxeHus. OnHaKko GYHKUMM YNbTPA3BYKOBOTO AETEKTOPA
MOTYT 6bITb HApYLLEHbI PA3NNYHBIMU HaKTOpaMu:

M BHesanHble CuibHbIE NOTOKK BO3yxa MOryT BHECTU
MOMEXM B aKyCTUYECKME BOMHbI, M3NTy4aeMble JATYUKOM
(obnacTb uanyyarens);

B 3HaunTeNbHbIEe rPaaUEHTLI TEMepaTypsl B 30He
30HAMPOBAHMS.

Bhicokas Temnepatypa 06bekTa B 30He U3MepeHus
M3MEHSIET BPEMS NPOXOXIEH!S OTPAKEHHOTO CUrHana, Yto
NPENsTCTBYET NPOBEAEHMIO HAEXHBIX 0OHAPYXEHMUIA.

B Vicnonb30BaHWe MaTepuanos CO 3BYKOMOMNOLLEHNEM, TaKuX
KaK X/10rnoK, peauHa u T.4. [1ns 06HapyxeHus 3TUX NPOAYKTOB
PEKOMEHAYETCS UCMONb30BaTh PexumM «Pednekcy.

m Yron mMexy 06bEKTOM 1 OCbI0 laTumKa.

Ecnu a1oT yron He pasex 90° , TO BOHA HE OTPaxaeTcs

Ha [ETEKTOPE M AANbHOCTb 0OHAPYXEHUs CHUXaeTcs. Yem
GoriblLe paccTosiHME MeXy 06LEKTOM 1 IATYMKOM, TEM
Gonee 04eBMIHLIM CTAHOBUTCS 3TOT addekT. ObHapyxeHre
HEBO3MOXHO npm yriax = 10 °

Brnxuui [LanbHuii
npegen npegen
Cnenas i l

Pabouast 30Ha

qmEy |

30Ha BO3MOXHas st onpeaeneHus

v

Puc. 26: SkcnnyataLyoHHbIe OrpaHnyeHnst Ui yibTPasByKoBbIX
JAarqukos

= Gopma obbexTa.
Kak cnepcteue npeapiayLiero dbaktopa yakie 00bekTbl 04eHb
TPYZHO OBHAPYXMT.

Pexumbl pabotbl (cM. Puc. 27)

OunddysaHblit pexum paboThbI: AaT4UK M3NYYAET 3BYKOBYHO
BOJIHY, @ 3aTeM ofyyaeT eé nocne oTpaxeHus ot obbekTa. B
3TOM cnyyae 0ObEKT JOMKEH OTPAXATh BOJHBI.

PedneKkcHbili peXxum: Jatynk n3nyyaet 3ByKOBYIO BOJHY,
a 3aTeMm Monyyaet eé nocne oTpaxeHns ot pedekTopa,
MO3TOMY AaT4MK NOCTOSIHHO akTMBEH. Pednektopom B

3TOM C/y4ae SIBASIETCs NA0ckas U TBepfas MoBEPXHOCT.
970 MOXET ObITh 4aCTb MaLLWHBLI. B faHHOM chyyae

06beKT 06HAPYXMBAETCS, KOraa BONHA pa3bueaeTtcs. ITOT
PEex1M 0CODEHHO XOPOLLIO MOAXOAMT N5 0BHAPYXeHs!
MOrNOLLAIOLLMX MATEPMANOB UMW NOCKNX 0OBEKTOB.

PeXuM BCTPEYHOro U3NTy4eHus: Takasi CUCTEMA BKIIIOYAET
B ce0si 1Ba OTAENbHLIX NPOAYKTA, KOTOPbIE PACMONOXEHbI
Apyr NPOTUB Apyra: yNbTPa3ByKoBOI U3nyyaTeNb U

MPUEMHUK.

e

EE TR

SR MM
e E et
IEEEEENEE
R

Puc. 27: Vicrions30Banmne ybTpa3BykoBbIX JATYUKOB:
a/ 6ECKOHTAKTHBINA WIn ANQDY3HbIN PEXUMBI;
6/ pepreKCHbIii pexuM.

Schneider Electric
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6.4. NpenmyLiecTBa ynbTPa3BYKOBbIX 4aTYMKOB

Beinyck Ne 39

m HeT ¢pu13M4eckoro KOHTakTa ¢ 0OLEKTOM, MO3TOMY HET
3HOCA, YTO MO3BONSET 0OHAPYXMTb XPYMKME UK TONbKO
OKpALUEHHbIE M3AENMs.

m JlioGble MaTepuanbl HE3aBUCUMO OT X LiBETA MOTYT ObiTb
06HapyXeHbl B TOM Xe A1ana3oHe, 6e3 nepeHacTpoiikv unu
MnonpaBoyHbIX KO3IDGULIMEHTOB.

m Cratnyeckoe YCTPOICTBO: HET [BUXYLUMXCS YacTel
BHYTPM JaT4KKa, NOITOMY CPOK €ro Cyx0bl HE 3aBUCUT OT
KOINYECTBA LIMKIIOB.

B XOpoLuas CTOAKOCTb K MPOMBILLIEHHON Cpefe:
YCTOMYMBOCTb K BUOPALMM 1 YAPONPOYHOCTb YCTPOHACTBA,
YCTOMYMBOCTb K BAXHOM 1 3anblIEHHON Cpese.

Schneider Electric
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7. Onpepenenune RFID (Radio Frequency IDentification)

7.1. Teopus

B 3T0M pasaene onucLIBAIOTCA YCTPOMCTBA, NpeaHasHaueHHbIe
QN XpaHeHWs 1 UCTONb30BaHNS JaHHbIX, 3aNMCaHHbIX B
3NEKTPOHHbIX METKAX, UCMONb3YS PAAMOYACTOTHbIA CUTHAJ.

m PapmoyactotHas upeHtudukaums (RFID) sensetcs
OTHOCUTENbHO HOBOM TEXHONOIMEN aBTOMATUYECKOI
naeHTudukaumn. OHa NOAXOAUT NS NPUNOXEHMWIA,
TpebyloLmX OTCREXMUBaHUS Nloaei Unn 00bEKTOB
(oTCnexwvBaxKs, KOHTPONS AOCTYNA, COPTUPOBKM, XPAHEHMS)
m [IpyHUMN AeiCTBMS OCHOBAH Ha NPEeAOCTABNEHNN KOKLOMY
00bEKTY BO3MOXHOCTN XPaHEHWSs! AaHHbIX, OCTYMHbIX
YOANEHHO 19 YTEHWSI/3anucu.

7.2. MpuHumn padoTbi

20

Cuctema RFID cocTouT u3 cneytoLmx yacren
(cm. Puc. 28 n 29):

o [laHHble XPaHSTCS B NaMsTh, KOTOpas AOCTYNHA Yyepes
MPOCTOIi PAAMOYACTOTHBIA AOCTYN, NPK 3TOM He TpebyeTcs
HUKaKnX kabeneii Ui Hamyns NpsIMoii BULMIMOCTMU.
PaccrosiHne 0T HECKOMbKIX CAHTUMETPOB A0 HECKOMbKMX
METPOB. 3Ta TeXHONOrusi NPeaCTaBnsieT coboit B, NaMsaTh

B AMIEKTPOHHbIX METKAX, TakXe M3BECTHbI KaK TPaHCMOHLep
(TpaHc (nepecbinka) + NoHAep (OTBETYMK)), BHYTPU KOTOPOrO
HaXONTCS NEKTPOHHAS CXEMA U aHTEHHA.

B ONeKTPOHHbIE METKM.
m CraHuum yteHuns / 3anucu (unn RFID cunTbiBaTens).

CuutbiBaTEND
,
Komep /
fexozep Mepepava/nprem

|
MK v MK

Puc. 28: Kongurypaums cuctemsl RFID

Metka

Onpepen.

AHTEHHa

CraHums
YTeHMs/3anmcu

OneKTpoHHas
MeTka

Puc. 29: Snementsl cuctemsl RFID (Inductel komnarmn Schneider
Electric)

Schneider Electric

CyuTbiBaTENb

CunTbiBaTENb MOLYAMPYET AMMAUTYAY NONS, M3MY4aEMOro
QHTEHHOI NS Nepeaayn KOMaHL, YTeHus 1 3anucy B 6ok
06paboTky norukv MeTok. OIHOBPEMEHHO 3NIEKTPOMArHUTHOE
none, CO3/}aBaEMOE aHTEHHOIA, MOAAET NUTaHWE Ha
3NIEKTPOHHBIE CXEMbI B METKE.

MeTka

MerTku nepepatoT CBOW JaHHbIE Yepes aHTEHHY B
cyuTbiBaTENb. JTA nepegaya 06Hapy)KI/IBaeTCﬂ CYnTbIBaTENEM
11 €ro aNeKTPOHHbIE CXeMbl NPeobpasyloT AaHHbIE B
undposoit curHan (cM. Puc. 30 Ha cnenyoLueii cTpanmug).
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CTaHums YTeHus/3anucu

nn A
4

O O \'

aﬂeKTDOHHaﬂ MeTKa

—— | [Jemopynaums | lpuém

JU
T ] i

¢+ Tione
v

Mpném —=— | Nemopynauns B
Jun )

I MarHuTHoe

Puc. 30: MpuHumn pabotsl RFID cuctembl

7.3. OnucaHue KOMNOHEHTOB

ONeKTpOHHbIE METKN

ONEKTPOHHbIE METKM COCTOST 13 TPEX NEMEHTOB,
BCTPOEHHbIX B KOPMYC.

m AuTeHHa (cMm. Puc. 31)

[omxHa BbITb OTPErynMpoBaHa Ha YacToTy NepenaTymka.
MoryT 6bITb NCMONB30BAHbI:

0 KaTyuika MeHoro npoBoga, ¢ / 6e3 ¢pepputoBoro
CepAeYHMKA (HANPABNEHHOCTb JINHMIA NOAS) MK
BbIMOJIHEHHAS Ha MMOKOIA AW XECTKOI NeyaTHoM nnare ans
yactoT Huxe 20 MIu,.

0 [vynonu B BUAE NeyatHo nnatbl, Anst paboTkl Ha 04eHb
BbICOKMX yacToTax (> 800 MI'y).

m BHyTpeHHue cxembl anst 06paboTku (cMm. Puc. 31)

OHu peiiCTBYIOT, Kak UHTEPdEIAC MEXY KOMaHLaMK,
MOCTYNAIOLLMMI Yepe3 aHTEHHY, U NamsTbio. YPOBEHb
CMIOXHOCTW 3TUX CXEM 3aBUCUT OT CIOXHOCTU NPUIOXKEHNS,
0T NPOCTOro GOPMMPOBATENS A0 CNOXHBIX CXEM C
MCMO/b30BaHNEM MUKPOKOHTPOIIEPA (HAaMpPUMEp, NaTeXHbIX
KapT, UCMONb3YHOLLMX aNrOPUTMbI LLIMGDPOBAHNS).

o [Mamstb

Pa3nnyHble TMMbl NnamMsTv Ans XpaHeHUs AAHHbIX B
9NEKTPOHHBIX MeTKax (cM. Puc. 32).

0 O6bem namsTi MOXET BapbUPOBATLCS OT HECKOMbKNX BaiT
[0 1ECSITKOB KWJI0BANAT.

lprmeyaHme: akTBHbIE METKM MMEIOT BCTPOEHHYIO GaTapelo,
MUTAIOLLYIO 3NEKTPOHHBIE KOMMOHEHTHI. Takasi KOHpUrypauus

BHyTpeHHMEe Cxembl

AHTEHHA

Puc. 31: ®oro metkm RFID cuctemsl

MoBbILLIAET paboyee PacCTOsHME MeX.y METKOM 1 aHTEHHOIA,
Ho TpebyeT perynsipHoil 3aMeHbl Gatapen.

m Kopnyca

Tun Kopnyca 3aBUCUT OT 0COOEHHOCTEN KaXaoro
NpUnoxXeHusi. Bbinu paspaboTaHbl pasHble BapUaHTbl
KOpMyCOB, HanpuUMep:

O uAeHTUGOMKALMOHHAS KapToYKa TUNa KPEAUTHOI KapTbl AN
KoHTpons foctyna (cM. Puc. 33a Ha cnepyiolleit cTpaHuLe)

Tvn MNpeumywiecrea HepocTatkun
ROM | XopoLuas yCTO4MBOCTb m JlocTyn TONbKO
MPOTMB BbICOKUX yTeHme
Temneparyp
m Hu3kas CToMMoCTb
EEPROM m Het Garapeu win m Jl0BONBbHO
pesepBHoii GaTapeu 6onbLLOe Bpems
[IOCTyNa YTeHuns/
3anmcy
m Konuyectso
onepauuit 3anucu
orpaHuyeHo o 10°
LMKII0B Ha baiiT
RAM B BLICTPbLIA JOCTYN K m Heobxoauma
[DaHHbIM BCTPOEHHast
m Bonbluoii 06bem namst | Gatapes s
® HeorpaHuyeHHoe COXPAHEHNS! JaHHbIX
KOMMYECTBO OnepaLuii
YTEHUS/3anm1cK
FeRAM | BbiCTpbIi JOCTYN K m Konuyectso
(deppo- [aHHbIM onepawyi ytenus/
3neKTPo- m Het 6arapeu um 3an1cK orpaHNIeHo
HUKa) pesepBHOIt GaTapeu 1o 1012
m bonbluoii 06beM namsiTi

Puc. 32: CpaBHeHve pasiimyHbiX TIMOB NAMSTH, MPUMEHSEMbIX 1
XDaHeHWs JaHHbIX B METKax

Schneider Electric
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[ C MMKOIA NOBEPXHOCTBIO /1S MAEHTUDMKALMN KHUT B
oubnuotekax (cm. Puc. 33b)

[J CTEKNSHHbIE TPYOKY, AnS AEHTUOUKALMMA XMNBOTHBIX (BBOA,
MnoA Koxy) (cM. Puc. 33c)

[J MNACTUKOBbIE «MyrOBULbI AN UAECHTUDUKALIAW OEXMbI U
6enbs B cTupke (cM. Puc. 33d n 33e)

[J 9TUKeTKa /19 OTCNeXMBaHUS NoyTkl (cM. Puc. 339)

EcTb MHOr0 apyrux dopmaros: 6penok ansa kioyen,
MNACTUKOBbIA «rBO3Ab» 471K AEPEBAHHBIX NOAIO0HOB,
YAAPONPOYHbIE U XMMUYECKM YCTOIYMBbLIE KOPMYCA
(cm. Puc. 33h) ans npoMbILLIEHHOrO MPUMEHEHNS!
(0bpaboTka NOBEPXHOCTM, NEYN U T.10.).

CraHumm

CraHuus (cm. Puc. 34a) BbicTynaeT B kauecTBe MHTepdeiica
mexay cuctemoii ynpasnerus (1K, komnbiotepa u 7.4.)

1 3NEKTPOHHO METKOM C MOMOLLbI0 KOMMYHUKALIWMOHHOIO
nHTepdeiica (RS232, RS485, Ethernet n 1.4.).

OHa MOXET Takxe BK/It04aTh B Ce0s psi OMONHUTENbHBIX
YHKLMIA, COOTBETCTBYIOLLMX KOHKDETHBIM NPUIOXEHUEM:
B IUCKPETHbIE BXOAbI/BbIXOb;

m 06paboTKy 111 aBTOHOMHOI paboThl;

M YNPaB/eHNe HECKONbKMM aHTEHHAMM;

 00HapYyXeHWe CO BCTPOEHHOI aHTEHHOMW 11 KOMMAKTHbIX
cuctem (cm. Puc. 34b).

AHTEHHBI

AHTEHHbI OT/IMYAIOTCS MO CBOMM pasMepam (4T0 onpeaens-
€1Cst GOPMOI 30HBI, B KOTOPLIX OHW MOTYT UCMOJIb30BATLCS),
a TaK Xe NPUMEHAEMON 4acToTon nepeaayn. Mcnonb3osaxue
($eppUTOBbIX CEPLEYHNKOB MO3BONSET YBENNYUTL 3NIEKTPO-
MarHuTHoe nonsi (cM. Puc. 35) n yMeHbLUMTL BIUSHUE
METaJINIMYECKNX MOBEPXHOCTEN, KOTOPbIE MOTYT ObiTb PSAOM
C @HTEHHOM.

YacToTbl aHTEHH OXBATLIBAIOT HECKO/bKO Jnana3oHoB 4acToT,
KaXzas 13 KOTOPbIX MMEET CBOW MPEMMYLLECTBA W HE[OCTaTKV
(cm. Puc. 36 Ha cnemytolueli CTpaHuLge).

MOLLHOCTM 1 YacTOThI PA3NNYAIOTCA B 3aBUCUMOCTY OT
00611acTV NpYMEHEHMs 1 CTPaHbl. Bbiin onpeaeneHbl Tpu
OCHOBHble 30Hbl: CeBepHasi AMepyka, EBpona u apyrue
peruoHsl. Kaxaas 30Ha MMEeT 4acToTy B pa3pelleHHOM
nmanasoHe uanyyenus (ctaHgapt CISPR 300 330) kaxnas
craHums RFID / aHTeHHa l0MXHA COOTBETCTBOBATL 30HE
NPUMEHEHNS.

Kopp! 1 npotokonbl

MexayHapoaHble CTaHAAPTbI OMPELENMIM NPOTOKObI 06MeHa
Mexay cTaHumsimu n MeTkamu (ISO 15693 - ISO 14443 A/ B).
Bonee cneuvmanv3npoBaHHble CTaHAAPTHI HAXOASTCS B CTaauM
paspaboTku, HaNpUMep, CTaHAAPTHI, NPeAHA3HAYEHHbIE AN
MacCcoBOro pacnpoctpaHenus npopyktos (EPC - Electronic
Product Code) nnu nns naeHTMdUKaLmm XUBOTHBIX

(1SO 11784).

Schneider Electric

| Emecenaw]

!

XGP-B464220

‘ BV:20 1Kwords 10ms

‘ (43 Fronae

Puc. 33: Mpumeps RFID METOK pasHbiX MPUMEHeHI

a-

S e
lporpammup. 0
noruka

AHTeHHa
KommyHuka- A
MK, 0 LI,VIOHHbII/Iv
K nHTEpdEiic
’ [vckp. BX./BbIX.
ceTb

Puc. 34: Crpyktypa n gotorpagpus 6noka RFID (Cranums Inductel
npown3sogcTea Schneider Electric

Puc. 35: Brmsune pepputoBoro cepeyHuka Ha NekTpoMarHuTHoe
110718 GHTEHHbI.
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Yacrora Mpeunmywwecteo HepocTatku MpumeneHue

125-134 Iy (LF) M HeyyBCTBUTENBHOCTD K m Manbiii 06bem namsTn m WpeHtudmkaums
OKpyXatoLLei cpeae (MeTan, | g Bonbuwoe Bpems fOCTyna XMBOTHbIX
BOAA)

13.56 MI'y (HF) m CraHpapTHbIii M YyBCTBUTENBHOCTb K  VpeHtudmkaums Kuur
KOMMYHUKALMOHHBIi METJIIMYECKOMY OKPYXEHMIO B 6ubnmoTeke

NPOTOKON aHTEHHa/MeTka
(ISO 15693 — 1SO 14443 A/B)

B KoHTponb pocTyna
M [naTexHble CUCTEMbI

850 - 950 MI'y (YKB) | m Huskas croumocTb

m YacTOTHbIN Anana3oH He

M YnpasneHue

m BonblLas AVCTAHLMA CTaHAAPTN30BaH B Pa3HbIX NpoeKTamm B
(Heckonbko METpoB) CTpakax ACTPHOY MM
W BreceHue nomex B
CYUTbIBAHME W3-3a NPENSITCTBUI
(metann, Boga)
2450y, m OueHb BbiCOKasi CKOPOCTb | M TPYAHO ynpaensTh B m KoHTponb
(MUKPOBONHBI) nepeaayn Mexay aHTeHHoN 00LLecTBeHHbIX MecTax “Otenn” | aBToMOOMNE# (nnatHble
1 METKOVA noporu)

m bonbLuas auctaHums
(HEecKonbKo METpOB)

m CTOMMOCTb cuMTbIBaTENs

Puc. 36: Onucanue YacTot npumeHsieMbix B cuctemax RFID

7.4. Npeumywectea RFID

Beinyck Ne 39

B oT/nume 0T CUCTEMBI CYUTBIBAHMS LUITPUX-KOLOB (STUKETKM
unu MeTku) cuctemsl RFID npentudukaumm obnagaor
CNeayioLyMM NPenMyLLECTBAMM:

B BO3MOXHOCTb M3MEHEHMS JAHHBIX B METKE;

B CYMTbIBaHWE / 3anMCb Yepe3 BONbLUMHCTBO
HEMEeTa/IIYECKMX MaTEPUAJIOB;

B HEYyBCTBUTENBHOCTb K MbUTN, FPA3W U T.1,.;

B BO3MOXHOCTb 3anM1CH HECKONbKMX ThICSY CYMBOJIOB B OAHY
METKY;

B KOHPUAEHLMANBLHOCTb IaHHbIX (610KMPOBKA OCTYNA K
[JaHHbIM, COAEPXalLMMCS B METKE).

9Tn npeumyLLecTBa crnocobCTBYIOT Bce 6onee LWMPOKOMY
MCMONb30BaHMIO 3TO TEXHONOrUM B Cdepe ycnyr (HanpuMep,
KOHTPO/b JOCTYNA K IbIXHOI TPacce) 1 B PO3HUYHON
TOProBre.

Schneider Electric

Kpome T0ro, noctosiHHoe CHuxeHue ctoumoctn RFID mMeTok
JOMKHO NPUBECTU K 3aMEHE TPAAMULMOHHBIX LUITPUX-KOLO0B
Ha RFID MeTku Ha KOHTEHepax (SILmKK, NoCkiKkM, Barax)
B Takux 06N1acTsIX, kak IOTMCTMKA M TPAHCMOPT, W Janee B
MPOMBILLIEHHOM NMPOW3BOACTBE.

Kpome Toro, cneayet OTMETUTb, YTO NPUBNEKATENBHO
0CTaeTCs MAes aBTOMAaTUYECKON MAEHTUdMKALMN
COLIEPXMMOr0 TeNexku B cynepmapkeTe 6e3 U3BneyeHus
COAEPXMMOr0 TENEXKM 11 KOHTPONS, KOTOPas Moka He
pean13oBaHa B Cuny psaa GU3NYECKUX 1 TEXHUYECKUX
npo6nem.
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8. TexHuyeckoe 3peHue
.

8.1. NpuHumnbl paboTbl

CvcTEMbBI TEXHWUYECKOTO 3PeHNa aBNaloTCA «rna3amm»
MalluHbl, faBasd 3peHue CUCTeME aBTOMATH3aLmn.

Ha dotorpadum, caenaHHomn ¢ NOMOLLbIO Kamepbl
TEXHWYECKOTO 3PEHIS, PU3NYECKME XapaKTEPUCTIKM 0ObEKTa
oundposaubl (cM. Puc. 37). Monyyaem uHdopmaumio:

M 0 pa3mepax;
0 NOJIOXEHUU;

M 0 BHELLHeM Buae (Y1cToTa 06paboTKy MOBEPXHOCTH, LIBET,
6neck, Hanmure nedekToB);

M 0 MapKMUPOBKE (N0roTUMbI, CUMBOALI U T.4.);
[Monb30BaTesb MOXET aBTOMATM3MPOBATb CIIOXHbIE QYHKLAN:
M V3MEpeHKe;

W yNpaBeHue;

B yaeHTudMKaLmio.

8.2. KnioueBble 0COOEHHOCTM TEXHUYECKOr0 3PeHUs

24

TexHuyeckoe 3PpeHne BKIIOHaET B e ONTUYECKINE CUCTEMBI
(ocBelLieHme, kKamepbl 1 0OBEKTHBBI), @ TaKKe NPOLECCOp W
CUCTEMY YNpaBieHns Kamepoii.

m OcBelleHre

OuyeHb BaXHO MMETb COOTBETCTRYIOLLEE OCBELLEHME,
crieupanbHo paspaboTaHHble Ans 06ecrneyeHUs aneKkBaTHoi 1
CTabnNbHOIA NOLICBETKM 0OBLEKTA, MOMJIEXALLErO MHCNEKLIMAN.

m Kamepa 1 06bekTuB

Bbi6op 00beKTIBA 1 KaMEpbI ONPEENseT KavecTBo
3aMnMCcaHHOro M300PaXEHNs (KOHTPACTHOCTb, PE3KOCTb) MpK
ONpefieNeHHoM PacCTOsHUM MEX[Y KaMepoid 1 0GbEKTOM

1 KOHKPETHOI Lieny UCCReaoBaHus (pa3Mepbl, Ka4ecTBo
00paboTKn NOBEPXHOCTU U T.1.).

o [poueccop

N306paxeHue ¢ kamepbl NepefiaeTcst NpoLEeccopy,
KOTOpbI 0BECTeunBaeT aHanM3 U306paXeHNs 1 NPOBOANT
HeobXoaMMble MPOBEPKK.

MonyyeHHble peaynbTaTbl 3aTeM NOCHINAIOTCS B CUCTEMY
aBTOMATU3aLMM N1 MPOU3BOAMTCS BKIIOYEHWE
VCMOJHUTENBHOrO MexXaHu3Mma.

CucTeMbl OCBeLLeHNs

m TeXHONOrnM OCBELLIEHNS:

1 JIIOMWUHECLIEHTHBIE NlaMMbl OCBELLEHUS

91 namnbl 6e10ro CBETa UMEKOT IIUTESbHbIA CPOK CYXOb
(5000 yacos) 1 60NbLLYIO NNOLLAML OCBELLEHUS, KOTOPas
3aBMCUT OT MOLLIHOCTY UCTO/Ib30BAHHOIO OCBELLIEHMSI.

1 [anoreHoBbIe IaMMbl

9Tn namnbl 6enoro cBeTa UMEKT KOPOTKMiA CPOK cyx0bl (500
4acoB), HO UMEIOT O4YEHb BLICOKYIO MOLLHOCTY OCBELLEHNS,
N03BOJISIOLLYYI0 OCBETUTL 60MbLLKE 06NACTY.

1 CeeToamopHoe oceelleHne LED

B HacTosiee Bpemsi 3T0 Haubonee npeanoyTUTeNbHas
cHcTeMa OCBeLLEHUS: OHa 06ecneynBaeT paBHOMEPHOe

Schneider Electric

Puc. 37: WMHenekums mexaHmyeckovi aetamy. CTpenkamu nokasaHsl
npoBepsieMble 0bactu

OCBELLEHME C 04eHb JONTM CPokom cyxbbl (30000 yacos).
MoryT 6bITb BbINONHEHDI B LIBETE, HO 0611ACTb OCBELLEHMS
npumepHo 50 cwm.

B 371 OCBETUTENbHBIE TEXHONOTM MOTYT ObiTb NPUMEHEHbI
no-pasHomy. MOXHO BbIAENNTb 5 OCHOBHbIX CUCTEM,
1CNonb3yemblx Ans noacseTkm (cm. Puc. 38 Ha cnepytowien
CTpaHuLe):

[J KONbLIEBOE OCBELLEHUE;

[J NOACBETKA C3ay;

] NpsiMoe GpPOHTaNbHOE OCBELLEHME;

1 TEMHOE ofie;

[J KOaKCHanbHOe OCBELLEHME.

Kamepbl n nuH3bI

m TexHonorum kamep

01 CCD (charged coupled device) kamepl.

9Tn Kamepbl B HACTOsILLEE BPeMs Hanbonee 4acTo
NPUMEHSIOT B CUTY WX BbICOKOTO PA3PELLIEHNS.

[ins HenpepbIBHbLIX NPOLIECCOB 0BLIYHO MCMONB3YIOTCS
NUHeiHble kamephbl (MnHeliHble CCD). Bo Bcex apyrux cnyyasx
MCMONb3YIOTCS MATpUyHbIe kamepbl (MaTpuuia CCD).
[pOMBILLNEHHBIE KaMePbl CTONb3YIOT JAT4NKN PA3NU4HBIX
pa3mepoB (cMm. Puc. 39 Ha cnepytoleit cTpaHuue)
napameTpsbl B moiimax: 1/3, 1/2 v 2/3 (1/3 n 1/2: camcorder,
2/3 nnu Gonee NPOMBILLEHHbIE: BbICOKOrO Pa3peLLeHms,
TENeBN3NOHHas 1 T.4.). CyLLeCTBYIOT CNeLMabHbIe TNH3bI
INst Kaxzoi kamepbl, NO3BONSIOLLME MCMONb30BATH BCE
MUKCENN.

0 CMOS kamepa: nocTeneHHo BbiTecHsieTcs kamepamm CCD.
OHy HeoOPOr1e => 4acTo NPUMEHSIIOTCS.

0 Vidicon kamepa (Tpybka): yXe ycTapesLume.
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Cuctembl

XapakrepucTuku

Mpunoxenuns

Konbuesoe ocBelieHune

o

m Habop cetoanomos LED,
PACMONOXEHbIX KOSbLIOM

= OyeHb MOLLHas CMCTEMA OCBELLEHNS:
00bEKT 0CBeLLEeH CBEPXY

= ToyHocTb paboTsl, HANPUMEP,
NPUMEHSIETCS AN MAPKUPOBKM

MopceeTka c3agn

® /ICTOYHMK OCBELLIEHIS PACTIONOXEH 33
00BLEKTOM U HarnpasreH B kamMepy

® Bbigensiet KoHTypbl 06bekTa (TeHesoe
u3o6paxeHue)

= /13mepenve pasmepoB 06bekTa
WIN aHAN3 HENPO3PaYHbIX
3/1eMEHTOB

Mpsmoe ¢ppoHTanbHOE
ocBelleHne

= Vcnonb3yeTcs Ans BbineneHus
HEGONbLIOrO Y4acTKa PacroNoXeHHOro
Ha 06bekTe 1 06pa3yeT rnydokyto TeHb

M [Momck KOHKPETHbIX AedeKToB,
OCMOTP BHYTPEHHei pe3bObl U T.1.

TemHoe none

=
i

| Vicnonb3yetcs ans:

[ onpeaenexns kpaee 0obekTa

] NPOBEPKU MAPKMPOBKY

0 06HapyxeHus AedeKTOB CTEKNISIHHbIX
U METATTMYECKUX I'IOBerHOCTeI7I

m [poBepka neyaTHbIX 3HAKOB,
NOBEPXHOCTEN, 0BHapyXeHne
LiapanuH v T.4.

KoakcnanbHoe ocselenme

m Vcnonb3yeTcs N9 BbiaeneHms
TNaAKVX NOBEPXHOCTEN,
NepreHAVKYNSPHbIX K OMTUYECKOI OCH,
Hanpasnss CBET B MO/yoTpaxaioLuee
3epkano

m [TpoBepka, M3MepeHIe 1 aHanms
MIOCKMX NOBEPXHOCTEI MeTansa i
[IPYriX OTPaXaloLuyX NOBEPXHOCTE

Puc. 38: Tabmua pasmyHbix CUCTEM OCBELLEHNS JUISl CUCTEM TEXHUYECKOTO 3DEHUS

8 1"

e

Zé 203 15.875 Mm

«©

£

2 112" 10.991 MM

1/3" 8 Mm —
6 MM o 2
= &
- et}
= 2 > >
= © ©
© <
S0 _ _ _
\ 4.8 Mm \ \ 6.4 Mm \ \ 8.8 Mm \ 12.70 Mm
Puc. 39: Qopmarsl 4aT4MKOB, UCTIONB3YEMBIX B [DOMBILLIIEHHOCTH
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m Pa3geptka

Kamepbl GbiBaioT 1160 ¢ 4ePECCTPOUHOI pa3BepTkoi, 1mbo ¢
NPOrPECCUBHON Pa3BePTKON.

B npumeHeHusix, rae Bubpaums unmn n3MeHeHne KapTuHKIA
«Ha NeTy» SBNSETCS 00bIYHbIM SBIEHNEM, PEKOMEHAYETCS
WCMOML30BaHWE NPOrPECCUBHON Pa3BEPTKM UK PEXMMA
MOJTHOTO Kajpa.

Kamepbl Tvina CCD no3BosiSioT BLIBOL, BCEX MUKCENeN B OAUH
11 TOT K€ MOMEHT.

0 YepeccTpoyHas passepTka

OTa cucTema BO3HMKNA 13 BUAEOTEXHMKN. OHa CBSi3aHa C
aHaM30M M300PaXEHUIA NYTEM CKaHUPOBAHMS YETHbIX U
HEYETHbIX IMHMIA NonepemMerHo (cM. Puc. 40).

Ee Lienbio SBnSETCS UCNOMb30BAHWE NONOBUHbI MONOCH
MPOMYCKaHWS, 3a CYET HEKOTOPbIX OLLIMOOK, KOTOPbIE NIOXO
BMHbI HA MANIEHbKOM 3KPaHE, B YaCTHOCTY, MepLIaHuS.

i

Puc. 40: YepecctpodHas pasBepTka: nepBbii Kaap nokasaH
YEPHLIMY 110/10CaMU [I/1S] HEHETHBIX CTPOK, BTOPOH, 10Ka3aH 3e/1eHbIM
JU151 YETHBIX CTPOK

O lMporpeccusHas passepTka

9T0T TMN aHanu3a U306paKEHUs UCNoNb3yeTCs B 06NacT1
MHPOPMALMOHHBIX TeXHONOMMIA. OH paboTaeT No npuHLMNY
CKaHWPOBAHUS BCEX JINHMIA M306PXEHNS! OIHOBPEMEHHO
(cm. Puc. 41). Ero npenmyLLecTsa B TOM, YTO NOAABNSETCS
MepLaHue 1 06ecneymBaeTcs CTabunbHoe U306paxeHne
(cMm. Puc. 42).

P 7 I

Puc. 41: lporpeccyBHOE CKaHUPOBAHNE: BCE IMHUN U300paXeHNs
CKaHNPYIOTCS OBHOBPEMEHHO

Schneider Electric

o JInH3bl

O yawe Bcero ucnonbayiotes “C” »CS» nop, kpennexne
BUHTOM C avameTpoM 25,4 MM. DokycHoe paccTosiHue (f Mm)
paccymTLIBAETCS M3 BbICOTI 06beKTa (H B MM), AMCTaHLmMN
Mexzay 06beKTOM 1 MH30i (cM. Puc. 43) (D B MM) 1
BbICOTHI 1306paxerus (h B MM):

f-ph
H

h
Cyron apenus 2arctg (E)

YepeccTpouHas paseepTka MporpeccveHas passepTka

Puc. 42: Paznniue AByX PEXVMOB CKaHNPOBAHUS

O6bekt A

M3o6paxeHune

" o o |

y

f

|

D ®okycHoe
paccTostue

Puc. 43: GokycHoe paccTosHne

Takum 06pa3oM, Yem Kopoue $OKYCHOe paccTosiHue, TeM
6onblLe none.

O Tun 06bekTMBa, NO3TOMY BbIGUPAETCS B 3aBUCUMOCTY OT
paccTtosiHus D 1 pasmepa suaumoit obnactu H.

YctpoiicTBo 00paboTku

Ero anekTpoHHbIe CUCTEMBI BIMONHSIOT 1BE BYHKLMMK:
bopmupyioT 306paXeHNE, a 3aTEM aHANI3NPYIOT
YNy4LIEHHOE OTOOPaxXeHMe.

= AnropuTMbl NpeaBapuTensHOi 06paboTki M306paxeHns

AnropuTtMbl npeaBapuTeNbHo 06paboTki M306paxeHNs
MO3BONSIOT YAYYLWIMTL MacLUTabbl nukcenent. Lienb atux
onepavuii B ynyyLieHnn u3obpaxeHus, 41066l UMETb
BO3MOXHOCTb NpOaHanu31poBarb ero 6onee aphekT1BHO
1 HapexHo. Haubonee 4acTo ucnonb3yeMble onepaum
npeaBapuTeNnbHoii 06paboTkm:

0 6uHapu3auys (npeobpa3oBaHue B IBOMYHYIO Gopmy);
[l MPOeLMPOBaHIE;

[ coxaTue / pacLunpeHue;

[ OTKPbITWE / 3aKPbITHE.
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B AropuTMbl aHan3a 1306paxeHuin

TaGnuua 44 npenctaBnsieT cpaBHeHUe PasHbiX aNrOPUTMOB

aHanu3a u3obpaxeHus.

OBpatuTe BHUMaHMe, YTO Onepauuy NpeaBapuTeNbHON

«MpeagapuTenbHbIe YCIIoBUS».

06paboTkM M300paKEHIS YKa3aHbl B KOJIOHKE

Anroputm MpuHumn peiictena n pekomenpyemoe | Mpepsaputenbhblie | Mpeumywectea OrpaHuyeHus
aHanusa npumeHeHue(BbiaeneHo) ycnosus
n3obpaxeHus
JInHeliHbIi Moacyet nukcenei/o6bekToB BuHapu3saums OuyeHb ObicTpbi (< Mc) | BuHapusaums
MpucyTcTBME/0TCYTCTBUE, NOLACYET 1 perynupoBka MOXET MOBUSATH
3KCMO3nLIMK, eCIiv Ha CTabuibHOCTb
Tpebyetcs 1306paxeHus
3oHa fBonuHoit | MozcueT nukceneit Bunapusaums BeiCTpbIi (MC) Bunapusaums
LKkanbl (YepHblii | MpucyTcTBMe/oTCyTCTBUE, aHANN3 perynmpoBka un MOXET MOBUSATL
v Genbiii) MOBEPXHOCTM, NMPOBEPKA UHTEHCUBHOCTY 3KCMO3nLIMK, eCIv Ha CTabUNbHOCTL
Tpebyetcs 1306paxeHus
30Ha cepoit Bbluncnenne cpenHen cepoil Lwkanbl Her
LuKasnbl MpucyTcTBME/OTCYTCTBIE, aHAN3
MOBEPXHOCTW, NPOBEPKa MHTEHCUBHOCTYU
Onpepenexve Mowuck rpanmLL 06beKkTa Ha IBOMYHOM BuHapusaums Jlyuwwas TO4HOCTb Ha
rpaHuL, obbekTa | 1306paxeHun, U3MepeHue, NpucyTcTane/ 1 Peryn1poBka YPOBHE nuKcenei
C MOMOLLbIO OTCYTCTBIE, NO3ULMOHNPOBAHME 3KCO3nLIMK, ECIIN BuHapu3aums Moxet
[NIBOVYHOMO Tpebyetcs YAYYWKUTb CTAaBUNBHOCTL
aHanmsa 13006paxeHus
Onpepenetxve Mowuck rpanmLL 06bekTa Ha Cepoil Lkane Her [MpumetsieTcs ans Tpebyetcs TouHoe
rpaHuL, obbekta | UamepeHme, NpucyTcTeue/oTCyTCTBME, Perynuposka rnovcka rpaHuL, MOBTOPHOE
C MOMOLLbIO NO3VULMOHUPOBaHUE 3KCMO3nLIMK, ECIIN 00bexTa, KOTOpbIii MO31LMOHNPOBAHME
aHanm3a cepoii TpebyeTcs MOBPEX/EH UNK UMEET
LuKanbl HEPOBHYIO MOBEPXHOCTb
“CrnaxusaHue”
00OBEKTOB C HEPOBHbIMU
MOBEPXHOCTAMU
BO3MOXHO
MoCpeacTBOM
npenBapuTeNbHOI
06paboTku nytem
MnoficyeTa CPeHEro
KOMMYeCTBa nukcenei
Cepoi WKanbl
Bbizenexve MopcueT, nouck 06bekTa, YTeHre BuHapu3auus MHorue 13 nonyyeHHbIX | Jlydtas To4HOCTb
o4epTaHus M3MEPEHUIA 1 FEOMETPUYECKIX NAPAMETPOB | 1 PEryNMpOBKa pe3ynbTaToB Ha YpOBHE nukcenei
MoauLoHNpoBaHye, NoBTOpHOE 3KCMO3ULMK, ECIN YHVBEPCAIbHbI BuHapu3aums moxet
MO31LMOHUPOBAHME, U3MEPEHME, Tpebyercs B03MOXHO MOBTOPHOE | YMY4LUUTL CTABMNBHOCTL
COPTUPOBKA, WeHTUDMKALMS MO3WLIMOHNPOBaHNE 1306paxeHus Hukas
Ha 360° ckopocTb (> 10...100 mc)
CpaBHeHve Momck o4epTaHuii aHANOrMYHbIX 33AaHHON Her lpocToTa npumeHeHns | PacnosHaeaHue
ouepTaHus MOZIeNH, NO3ULMOHMPOBaHNE, MOBTOPHOE orpanyeHo ao 30°
NO3NULMOHUPOBAHUE, 13MEPEHIE, Hu3kas ckopocTb
COPTMPOBKA, CYET, AeHTUGUKaLmS (>10...100 mc) npu
BonbLuom obpasue u/mnm
30He novcka
OCR/OCV Pacniosqasatue cumeona (OCR) wim Mosbilwenue “Yrenue Boex cuMBONOB | CTabMIbHOCTb
CpasHeHne cumBonos wim norotunos (OCV) | KOHTpacTHOCTY A NIOTOTMNOB, U3yyas | UCCReayemoi
MakcumansHoe 6ubnnoTeky (andasut) | MapkMPOBKKN MOXET
YBENMYEHNE pa3mepa HapylaTbCs co
1306paxeHus BPEMEHEM (Hanpumep,
losTOpHOE LUTaMMOBaHHas JeTab)
MO3ULMOHMPOBaHNE
13006paxeHus

Puc. 44: Tabmua anr OPUTMOB aHa/in3a M306p3)K€HMﬁ, UCIO0JIb3YeMbIX B CUCTEMaX TEXHNYECKOI0 3peHus

Schneider Electric
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9. OnTUyeckue AaTyUKMU NOJNOXEHUN
B

9.1. OnucaHue onTMYECKOro AaTymMKa NoNoXeHus

m KoHCTpyKumst

OnTryeckue JaTYMKK MONOXEHUst COEPXaT CBETOAMOLI
(LED) 1 cBETO4YBCTBUTENbHBIE NMPUEMHUKM (POTOAMOAI),
PacrosnoxXeHHbIE C [1BYX CTOPOH BPaLLAIOLLErocs ncka,
COEAMHEHHOTO BasoM C 06CNeyeMbIM MEXaHU3MOM.
[MoBEPXHOCTb AUCKA UMEET P, HEMPO3PAYHBIX M NPO3PAYHBIX
30H.

CaeT, 13nyyaemblil CBETOAMOLOM, OCTUraeT GOTOANoAa,
KOr[ia OH MPOXOAMT Yepes NPO3PayHYI0 30HY Ha AMCKe.
®otoamozbl reHepuUpYIoT ANEKTPUYECKIIA CUTHAN, KOTOPbIiA
YCUNMBAETCS 1 NpeobpasyeTcs B CUrHan NPsiMoyrobHON
dopmbl nepep, oTnpaskoii B cuctemy obpabotku. Korpa
[MCK BALLAETCs, TO BbIXOAHOM CurHan GopmMupyercs 13
nocneaoBaTenbHOCTH NPAMOYTOSIbHBIX UMMYNbCOB. Puc. 45
UANIOCTPUPYET TMIWYHBIA NpuMep paboThl faTumka.

= MpuHumn paboTsl

0 Mpu fBvxeHnm uccnenyemoro 06bekTa BpaLLaeTcs Bas
rpagyvmpoBaHHOr0 ICKa, reHepUpys OANHAKOBLIE UMMYNILCHI
Ha BbIXOAE ONTUYECKOro Aatynka.

PaspeLueHue, TO €CTb KONMYECTBO MMMYLCOB HA OAMH
060pOT, 3aBUCUT OT KONMYECTBA AENEHMIA HA INCKE UMK
KpaTHO 3ToMy uucny. Yem Gonblue 3T0 3HaueHue, Tem
60nbLLE YACNIO U3MEPEHNIA 3a OfH 0B0POT 1 BoNee TOYHO
OnpeaensieTcs NepemMeLLEHNe U CKOPOCTb ABUXYLLENCS YacTu
MalLWHb, COQ,IJ,I/IHeHHOVI C JATYNKOM.

TunnyHble NpUMEHEeHUs: peska no pasmepy.

Paspeluenue BoipaxaeTcs, kak:

PaccTosiHue, npoiineHHoe 3a 060poT
KonnuecTtso MMNynbCoB

Hanpumep, s pe3aTenbHOi MalLVHbI, €GN MEPHBIA POSIMK
MMEET [IMHY OKPYXHOCT 200 MM /it IONY4EHUSt TOYHOCTH
1 MM, Jatumk pomxeH umeTb paspelueHue 200 Toyek.

[ins TouHocTn 0,5 MM AaT4MK [IONXEH MMETD paspelLeHne
400 Toyex.

Puc. 45: lNpumep ontnyeckoro Aarynka nonoxenns (Schneider
FElectric)

m TexHnyeckas peanusaupms (cm. Puc. 46)

M3nyyaiolas / nprHMmaroLLas 4actb Aatymka COCTOUT U3
VCTOYHMKA CBETA C YTPOEHHBIM KOSIMYECTBOM 3/1EMEHTOB
CBETOAMOA0B / HOTOAMOLOB (AN PE3ePBMPOBaHMS), CPOK
cnyx6bl ot 10 no 12 ner.

ASIC (Application Specific Integrated Circuit - anekTpoHHas
CXema, 3aBMCALLAs OT NPUIOXEHMS) MOAKIIOYEHA K
CMHYCOMAANLHOMY CUTHaITy ONTUYECKOro AaTyuka, nocne
YCUNEHMS BbIAAET NPSIMOYTONbHBIA CUTHAJ.

[nck 3roToBneH:

0 u3 Hebblowwerocs matepuana POLYFASS (maitnapa /
CIOfA) C paspeLLeHnem [o:

- 2048 Toyek; amametp 40 mMv;

- 5000 Toyek; anameTp 58 MMm;

- 10,000 Touex; anametp 90 Mm;

0 u3 crekna (GLASS) ang 6onee BbICOKMX pa3peLLeHnit u
ckopocTeit cunTbiBaHua Ao 300 kI,

[MpremHuk Vs
(potoTpaHaucTop)
I1
2
o ED-RENN O ]I B, B,
|] [Nvadparma dopmupoBartenb t
ek curHana Cyrvan

Puc. 46: IMouxymn paboTsl faT4vka ronoXeHns:

28 Schneider Electric
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9.2. Tunbl ONTUYECKUX AATYUKOB NOJIOKEHUS

9TV U3AENUS NPUMEHSIOTCS BO BCEX OTPACISIX
MPOMBbILLAEHHOCTU. MOXHO BbIAENUTb [1BA OCHOBHbIX
CEMENCTBa NPOAYKTOB:

B /HKpeMeHTaIbHbIE AATYMKM YrOBOrO NOJIOXEHMS
pa3paboTaHbl NS NO3VLMOHUPOBAHMS IBUXYLLIMXCS
[LieTanei 1 MOHMTOPUHIA UX ABVXEHNS NyTEM NPUpaLLEHNs
VAN YMEHBLUIEHUS YMCIa MMMYNLCOB, KOTOPLIE OHM
BbipabaThIBAIOT.

m Jlatymk aBCONKOTHOI NO3NLWK, KOTOPbIV NOKa3biBaeT
TOYHOE MONOXEHME 32 OMH 0O6OPOT MUK HECKONBKO
060pOoTOB.

OTv A4Ba CEMENCTBA BKIIOYAIOT:

= MHoroobopoTHble AaTumky abCOMIOTHOM NO3ULMN.

m Taxonarymku (cyeTymku 060POTOB), KOTOPbIE
BbIPabaTHIBAOT JAHHBIE MO CKOPOCTHU.

= TaxomeTpbl, BbipabaTbiBatoLye MHPOPMALMIO O CKOPOCTY.

Bce a1 YCTPOCTBA OCHOBAHbI Ha O[MHAKOBbIX NPUHLMANAX.
OHu pa3nnyatoTcsa no CKOPOCTH BpaLLeHUa aucka, no
KOZMPOBaHHIO 1 06paboTke ONTMYECKOTO CUrHaa.

WHkpemeHTanbHbIe AATYMKM YINIOBOrO NONOXEHUS
(cm. Puc. 47)

m [luck fatynka MMeeT Ba TUna LOPOXeK:

[ BHELUHsIS fOpOoXKa (kaHanbl A n B) pasgeneHa Ha N
VHTEPBAOB C PaBHBIMU Yriamu, B KOTOPbIX YepeayioTcs
Henpo3payHble 1 Npo3payHble cermenTol, N gBngeTcs
paspeLLeHrneM UM KONMYeCTBOM nepuozos. [1ga
CMELLEHHbIX OTHOCUTENBHO APYT APYra U PacroNOXEHHbIX
32 3TUMM JOpOXkamu GOTOAMOAA BbIpabaTbIBAIOT CUMHAbI
npsiMOyrobHOM dopmbl A 1 B, kaxaplii pa3, koraa ny4 ceeTa
MPOXOAMT NPO3payHyio 30Hy. Capur dasel curianos A u B
Ha 90 rpanycos (1 /4 nepuoaa) onpeaensieT HanpaeneHne
BpalLeHus (cM. Puc. 48): B 0aHOM Hanpaenexuu, curHan B
=1 npu n3meHeHnu A, a B ApyroM HanpaeneHuu, Ha0bopoT,
B = 0 npn namexexmm A.

[ BHYTPEHHSS 0POXKA Z MMEET OAIHO NPO3payHoe

OKHO. CurHan Z u3BeCTeH, Kak «Hynesasi MeTka», OH
CMHXPOHM3MPOBaH ¢ A 1 B ¢ nepronom 90 anekTpuyecknx
rpagycoB. OH onpeaensieT HauasbHy NO3NLMIO 1
WCMONb3YETCH /1S PEMHULMANN3ALMN NOCNE KKAOro
obopora.

B Vcnonb3ys kaHanbl A v B, MHKpeMeHTHbIEe faTyuku
YrA0BOr0 NONOXEHNS MO3BONSIOT MONYYUTb TPU YPOBHS
TOYHOCTH:

] MCMONb30BaHME TONbKO nepeaHero GpoHTa kaHana A:
€[VH1YHas onepaLys, COOTBETCTBYIOLLAS PA3PELLEHIO
[laTynka;

] UCMOMb30BAHME TOMBKO NEPenHEro 1 3aaHero GpoHTa
kaHana A: akcnnyatauyoHHas TOYHOCTb YBENNYMBAETCS B [Ba
pasa;

] UCMOAb30BaHME NepeaHero v 3aaHero GpoHTa kaHana A
1 B: akcnayaTaumoHHasi TOYHOCTb YBEMYMBAETCS B YETHIPE
pasa (cMm. Puc. 49 cnepyioleii CTpaHuue).

Schneider Electric

| YCTpaHeHue noMex: NioGylo CUCTEMY CYeTa MOXET
HapYLLKTb MOMEXa Ha JINHWM, KOTOPasi TOXE YYUTLIBAETCS
Hapsiay C UMNYNbCaMy, BbIPAGaTLIBAEMBIMI JATHUKOM
MONOXEHMS.

Yro6bl 310 M36exXatb, B OMONHEHWE K curHanam A, B

1 Z GONbLUMHCTBO AATYMKOB FEHEPUPYIOT MHBEPCHbIE

curHansl A, B n Z. Ecnm cuctema 06paboTku obecneumsaet
06paboTKy [ONONHUTENbHBIX CUTHANIOB (HANPUMEp, YXCI0BOE
nporpammHoe ynpasnerdne NUM), aTv curHanbl MoryT BbiTb
MCMOb30BaHb! NS OTAENEHWS UMMYNICOB AATUMKA MONOXEHNS
OT UMNYNbCOB nomex (cM. Puc. 50 cneayiowias cTpanmua),
4T0Obl M36EXaTb MX NOACYETA M BOCCTAHOBUTbL CUMHAM AaTyuKa
nonoxenuns (cm. Puc. 51 Ha cnegytowien cTpaHuue).

[aTtynkn aGcontoTHOW NO3uLUmN
= [MpuHUMN paboTel

[Natuuky abCOMOTHOMN NO3ULMN NPEAHa3HAYEHbI 119
NpunoxeHuii, rae Tpebyetcs MHbOPMALYS O NO3NLMN 1
KOHTPOJb NEPEMELLEHIS ABMXYLLMXCS 4ACTEN MEXaHN3MA.

9T BpalwatoLmecs Widpatopsl paboTaloT aHaNornyHo
VHKPEMEHTasTbHBIM IaTYMKaM, HO Y 3TUX JATYUKOB UMEETCS!
HECKOMbKO JOPOXEK, PA3AENEHHbIX Ha PaBHbIE HEMPO3PaYHbIE
11 MPO3payHble CermeHThl (M. Puc. 52 Ha cnepytoweii
cTpaHmue). [latunkn abCotoTHOI NO3ULMM NOCTOSHHO
BbIpabaTbIBAIOT KOJI, KOTOPbIN 0TOOpaXaeT hakTuyeckoe
MonoxeHue 00CneayeMoit NofBUKHOI YacT MexaHn3Ma.

BHelwHsist fopoxka
(Kaxanbl A v B)

BHyTpeHHas
[I0poxka (Z)

Puc. 47: Bun koampyrowero amcka HKDEMEHTAIbHOIO Aardvka
YIJI0BOrO MosIoXexus

—_- -
a1 L1

B I I
90° 360°
Mepvog,
Z
90° "Hynesas MeTKa" [ CUHXPOHM3ALIN

Puc. 48: lMpuHumn onpeaenexus HanpaBaeHs BPALLEHNS U CUrHa
CUHXPOHU3aLmm Z
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Bes curtana B

B I
_H_IL MepenHuit GpoHT kaHana A

MepenHuit n 3apHUin GPOHT

JTHTTUL avanan

Puc. 49: lNpuHumn noBbiLLEHNs TOYHOCTH B 4 pasa

Ectb curian B

T LI L a
S [ I [

lNepenHuin n 3apHuiA
_IUUUUUUUL GpoHT kaHanos An B

=) TouHOCTb B 4 pa3a Bbllle

HeT curHana pononvexns

A Bbixog aartumka ckopoctu
J\_ VHTepdepeHums Ha IMHuM

CwrHan Ha Bxoge
m cucTembl 06paboTkm

=) PaGora ¢ owmnGkamu Ha KaHane A

EcTb curnan gononHexuns
11 1
0 00 0
1 1 1
A LI L
0 0

1 1
A+ A
_ 0
A+ A # 1 = WHgukatop nomex

== Her BAusHUS OMeEX

Puc. 50: Curdassl ONOTHEHNS CTIONb3YIOTCS U1 AUGPEpeHLMaLMY MMITYSIbCOB U MPDEAOTBDALLEHNS OLUNGOK

OnTuyeckuit OnTnyeckuii
Onmudeckuin  TPMEMHIK Y Onmuveckuin ~ TPYIEMHUK Y
ek dopmuposatenb ek dopmupoBatenb
Kawan IN ouT Karan IN1 ouT
A A IN2
NcTouHmMK REF NeTouHmK
cBeTa cBeTa
IN2 N1
REF REF REF1
REF2
y - WAV -
out out out
[oteps curHanos PexoHCTpynpoBaHHbIN CurHan
t Ll .

[oTeps curHanos npu
CTaHAAPTHOM YTEHUN

Puc. 51: [pyHLMN PEKOHCTPYMPOBAHNS HAYAILHOTO CUTHANA

KomneHcaums oLmnboK, BbI3bIBAIOLLMX
HEKOPPEKTHYI0 06paboTky

lMepeas LOpOXKA BHYTPW HAMONOBYHY HENPO3payHa 1
npo3payHa. YteHune 3T JOPOXKN NO3BONSET ONPEENTb
MonoXeH1e 06bEKTa C TOYHOCTLIO 10 NONOBMHLI 060pOTa
(MSB: Most Significant Bit).

Crenyloe JOPOXKM, OT LIEHTPA 10 Kpast AUCKa, AENATCS Ha
YeTbIpe NEPEMEHHO HEMPO3PaYHLIX 1 NPO3PAYHLIX YETBEPTH.

Schneider Electric

YreHue BTOPOIA AOPOXKW B COYETAHMM C NEPBOI NO3BONSET
ONpefennTh, B KOTOPO YetBepTy 06opora (1/4 umm (1/2)2)
HaxoauTcst 06bekT. Creayiolume LOPOXKY NO3BONSIOT
MOCNEN0BATENbHO ONPeAeUTb, BOCbMYIO YacTb (1/8 unmn
(1/2)%) n wectHanuaryto yactu (1/16) oGopora.
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BHeluHsI9 0POXKA KOAVPYET 3HAYEHIUE MNIALLLIEr0 3HAYUMOro
6uTa (LSB: Least Significant Bit).

Konnuectso napannenbHbix BbIXOA0B COOTBETCTBYET
KONMYECTBY OPOXeEK Ha aucke. OTOOPaxXeHUe ABUKEHNS
TpebyeT Hannuns B KOHCTPYKLIMM CTONbKMX Nap avon, /
(bOTOTPAH3MCTOP, CKONbKO A0POXEK MMeeT anck. CoyeTaHme
BCEX CUrHasOB B AaHHbIA MOMEHT JaeT NoNoXeHne
MOJBUXHOMN YacTu.

[Jatumk abCoMOTHOI NO3ULWK BbIAAET LMdPOBOIA KO,
oTOBOpaxaroLLMii HU3NYECKoe MoNOXeHNe AucKa, rae oamH
KOZ, COOTBETCTBYET OfiHOW no3uuym. Kop, BblpabaTbiBaeMbiii
[IaT41KOM abCOIKOTHO NO3ULWN, MOXET ObiTb 0ObIYHBIM
[ZIBOVYHBIM KOZIOM (4WCTbIi GUHAPHBIN) WK IBOVYHBIM
LMKIMYECKM KOIOM, M3BECTHBIM TakxXe Kak kog, [pes (cwm.
Puc. 53).

m [penmyLLecTBa AATYMKOB aBCONIOTHOI NO3nLMM

MOXHO BbIAENNTb 1B OCHOBHbIX MPENMYLLIECTBA AATYMKOB
abCOoMOTHON NO3ULMM N0 CPABHEHMIO MHKPEMEHTa/IbHbIMU
JaT4nKaMy NONOXEHNS:

1 OHU He YYBCTBUTENbHBI K COOSIM UCTOYHMKA NUTAHWS,
MOCKOMbKY NpY NOJa4e MUTaHWS UK NPU BOCCTAHOBNEHUN
nuTaHus nocne c6os Aatynk abCoMOTHOI NO3uLK
BblpabartbiBaeT MHGOPMALWIO O aKTUYECKOI NO3NLIN
MOABMXHON YaCTW MeXaHU3Ma, KOTOpasi MOXET ObiTh
HEME[JIEHHO 1CNO/b30BaHa B cucTemax 00paboTKy IaHHBIX.

0 OHu HEYYBCTBUTEJIbHbI K NOMEXaM Ha JIMHUW CBSA3K.
lMomexn MOryT U3MEHUTb KOA, BpraﬁaTbIBGEMblﬁ
abCOMOTHLIM [ATYMKOM, HO TOT KOZ, aBTOMATMYECKM
VCNPAB/SETCS NPU UCYE3HOBEHMM NOMexu. B cnyyae
NPUMEHEHNS NHKPEMEHTAJIbHOIO JaT4Mka MosoXeHus
CKOpPeKTUpoBaTb OLWMO0YHbIE AAHHbIE MOXHO TOJbKO npu
MCMNoJIb30BaHNW MHBEPCHBIX CUTHAMO0B.

M Vcnonb30BaHme CUrHanoB

[ins kaxpaoro yrioBoro NoNOXeHUs Bana, ANCK BbIAAET KOf,
KOTOPbII MOXET BbITb 160 GUHAPHBIA, MM6O Ko, Mpes:

[0 YuCThlil IBOVYHBIN KOJ,

[Mo3BonsieT NpoBoamTL BCE 4 apudmeTnyeckue onepaunm Ha
nosy4eHHOM yncne. Mo3ToMy OH MOXET 6bITb UCMONBb30BaH
HerocpeacTBeHHo npu 06paboTke cuctemoit B NJIK ans
BbINONHEHWS BbIYUCIEHNIA.

Tem He MeHee, OH UMEET He[IOCTATOK: MMEIOTCSl HECKOMbKO
61TOB, KOTOPbIE N3MEHSIIOT COCTOSIHUE MEX[Y IBYMS
COCEIHVMM MO3WLIMSIMU, 3TO MOXET NPUBECTU K BOIMOXHOM
[JBYCMbICTIEHHOCTM NPU CYUTBIBAHUN.

Y106bI YCTPaHUTB 3Ty HEONPELENEHHOCTb AaT4MK
abCOMIOTHOM NO3VLIM TEHEPUPYET CUrHAN 3anpeTa, KOTOpbIiA
6n10KMpYeT BbIXOALI NOC/E KAX/A0T0 U3MEHEHNS| COCTOSIHUS.

Jopoxka 01

[opoxka 02

[opoxka 03

[Lopoxka 04

[IBONYHbIA auCK

Puc. 52: Crpyktypa avcka Aarauka abComoTHOM no3uumm

Dopoxka MSB

[opoxka LSB

// \ Jopoxka G1
(

[opoxka G2
\ //. [Jopoxka G3
[opoxka G4

[vck Mpest

YTeHue faHHbIX C AUCKA
BennunHa 0

2 0

2 0

20

2 0

26 9

CurHan ¢ pat4ymka
0(1/2(3|/4|/5]|6

G1

G2

G3

G4

Puc. 53: CurHan gatynka abcomoTHoH nosuumm B koge [pest

Schneider Electric
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0 Kop 'pesi, B KOTOPOM TO/bKO OAUH OUT, U3MEHSIET

CBOE COCTOsIHWE, TaK Xe NO3BONseT N36aBUTLHCS OT 3TO
[IIBYCMbICTIEHHOCTW.

OpHako ang Toro, utobbl ucnonb3osarses B MJ1K, aToT koA,
HYXHO CHayana npeobpa3oBarb B ABOMYHBIN (CM. Puc. 54).
m Vcnonb3oBaHue aaryuka abContTHOrO NO3ULN

B GOnbILMHCTBE NPUMEHEHNIA, CTPEMIEHME K OONbLLei
NPOM3BOAMTENBHOCTU TPEOYET BLICTPbIX ABUXEHNIA HA

60nbLLUOI CKOPOCTY, @ 3aTeM 3aMe[IeHI e C OCTaHOBKOM B
nosvumn.

[Ins BOCTWXEHWS 3TOVA LieNn CO CTaHAAPTHBIMW KapTamu
BXO/10B/BbIXOZI0B HEOOXOAMMO OTCNIEXMBATL TONMLKO MSB
Ha BbICOKMX CKOPOCTSIX, YTO NO3BOMIET HA4YaTh 3aMe[/1eHne
MPUMEPHO 3a non-060poTa 10 0CTaHOBKM (cM. Puc. 55).

Kop 'pas

27
-

[4]

26 25 24

] [ [ [ [ [o
/llxoa/l |xoa/l |xoa/l |XOR/l |XOR/l |XOR
O] [o] [ [ [of

28 22 21 2°

[IBOMYHbII KOp,

Puc. 54: [puHumn koHBepTpoBaHms koaa I'pes B ABONYHbI KOG

CkopocTb

Touka 3amepneHms

Mo3nuus

TpeGoBaHusi:
BeicTpora: MegnneHHoe uteHve:
Hu3kas TO4HOCTb Bbicokasi TO4HOCTb
YreHue Tonbko YreHue Bcex
MSB KaHasnoB

Puc. 55: KoHTponb no3umm no 0aHoi ocv

Pa3HOBUAHOCTHM [aTYMKOB NMOJSIOKEHUS

B HacTosige Bpemsi pa3paboTaHbl 1 UCMONb3YIOTCS AN
Pa3NYHbIX MPUMEHEHMNIA CIEAYIOLLME TUMbI JATYMKOB
MONOXEHUs:

B MHOroo60POTHbIN AaT4MK aBCONIOTHOM NO3NLMY;
M CYeTYMK 000POTOB 1 TAXOMETP;

M J1ATYNK MONOXEHMS CO CMIOLLHBIM BaJIOM;

M [1aTYNK MONOXEHMSI C MYCTOTENbIM BAJIOM;

M JaT4NK MONOXEHMS CO CKBO3HBIM BAJIOM.

9.3. Ucnonb3oBaHKUe AaTYMKA NOJIOXKEHUS C YCTPOWCTBOM 00paboTKM

32

BxonHble uenm ycTpoiicTea 06paboTky A0MKHbI ObiTb
COBMECTUMbI AaHHBIMU, GOPMUPYEMBIMM JATYMKOM
nonoxexus (cm. Puc. 56).

YcTpoiicTBo 06paboTku [laTynKu nonoxeHus
VHKpeMeHTabHbIN ABCONIOTHbIN
Yacrot curnana (ku) MapannensHoe
<0.2 <40 > 40 NoAKNI4eHne
K JnckpeTHble BXoab! ] ]
BbICTpbIi cyeT [ ] ]
Kaptbt ocum
Liudposbie koHTpOnnepsbi [ ] ] ]
Mukponpoueccopbl IMapannensHble BXOfb! ]
CneuvanbHble KapTbl [ ] | [ [

Puc. 56: OcHoBHbIE THMbl YCTPOVICTB 06PAOOTKM, MCIOMb3YEMbIX B MPOMBILLIIEHHOCTY U MCIOJb3YEMbIE AATYNKY [TOTIOXEHUS

Schneider Electric
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10. laTyMku faBneHus U BaKyyMHble BbIK/IlOYaTenu
-

10.1. Y7o Takoe paBneHue?

[laBnenue — 310 pe3ynbTar Cuibl, NPUIOXEHHON K
nosepxHoctn. Ecnn P-paenenve, F — cuna, a S — nnowaab

F
NOBEPXHOCTK, NONyYUMm: P = g

3emnig OKpyXeHa cnoem Bo3ayxa, 0651afiaioLero
onpeaeneHHoi Maccoi 1 0KasblBAIOLLEr0 KOHKPETHOE
[iaBneHne. 310 AaBNEHNE U3BECTHO KaK «aTMOCHEpHOe
[JlaBneHme», KOTOPOe Ha YpoBHE Mops cocTasnsieT 1 6ap.

AtrmocdepHoe aaBneHne Bbipaxaetcs B rlla (rektonackanb)
nnm m6ap. 1 rfla = 1 m6ap.

MexpyHapopaHas euHiLa nsmepenus fasneqns lMackanb
(Ma): 1 Ma= 1 N/m?

Bonee pacnpocTpaHeHHo eauHuLEi aBnsieTcs 6ap:

1 6ap = 10° Pa = 10°N/m?= 10 N/cm?

Pene naBneHus, BakyyMHbIe BbIKNIOYATENM U AATYMKM AABIEHNS,
MCMONb3YIOTCS 419 MOHUTOPUHIA, KOHTPONS UM U3MEPEHMS
[N1aBNEHNS 1 BakyyMa B MMAPaBANYECKNX W MHEBMATUYECKMX
CUCTeMax.

Pene iaBneHns v BakyymMHbIe BbIKJouaTeny npeobpasyot
U3MEHeHe JABNEHNs B AMCKPETHBIIA ANEKTPUYECKUiA CurHan,
KOr[1a I0CTUraeTcs 3aaHHoe 3HaueHe aaeneHns. MpuHumn

10.2 [laTymKku KOHTPONS AaBNEHUS

MpuHumMnbl paGoThl

TV ANeKTPOMEXaHMYECKIE YCTPOMCTBA UCTONB3YIOT
[LIBUXEHVe avadparmbl, NOPLIHS UK cuibdoHa ans
MEXaHMYECKOr0 NPUBEAEHNS B ABWKEHMNE NEKTPUYECKMX
KOHTaKTOB (CM. Puc. 58).

OneKkTpoHHble aatynkn naeneHus Schneider Electric
COoflepXat KepamMnYeCKnin Nbe303NEKTPUYECKIIA SNEMEHT

1X paboTbl OCHOBAH Ha 3NIEKTPOMEXAHUYECKMX 1 3NEKTPOHHBIX
TexHonorusix (cMm. Puc. 57).

[latunku pasneHus (Takke U3BECTHbIE, Kak aHAIOroBbIE
Jatyuku), npeodpasytoT, AaBNeHMe B MPONOPLIMOHAbHbIi
[aBJIEHNIO SNEKTPUYECKMIA CUTHAJT. B HUX NpUMeHsiioTes
3NIEKTPOHHbIE TEXHONOTWN.

Puc. 57: lpumep parymkos gasnenns Schneider Electric:
[a] anexTpomexaHmyeckoe pene Aasneqns, [b] anekTpoxHoe pene
JaBnenns, [c] paryvk faBnexns

(cm. Puc. 59). Jedopmauys, BbI3BaHHas IABNEHUEM,
NnepefaeTcs Ha PeanCTOPbl MOCTa YUTCTOHA, HAHECEHHbIE

Ha Kepammnyeckyio MemopaHy. 3atem 13MeHeHne
COMPOTMBAEHNs 00PabaTLIBAETCS BCTPOEHHOI NEKTPOHNKON
1 BbIpabaTbIBAETCS AMCKPETHBIA CUTHAN, NPONOPLOHAbHbIN
“3mepsieMoMy AaBneHuto (Hanpumep, 4-20 MA, 0-10 B n
T.4.).

Perynuposka cusibl npyxuHbl

‘ nmbdeperumana
=D - i o
T 1 © P> Mopor
|
P < Topor

P>

K-

P<

Cwuna BbiCLLEN NO3MLMK
(HP) npyXwHbl

Cuna pasnexus
XUIKOCTU

i)

1

Puc. 58: [MpuHumn anekTpoMexaHn4eckoro Jatyvka aasnenms Schneider Electric

Schneider Electric
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KoHTponb AaBneHns n n3MepeHne AaBneHns OCHOBaHbI

Ha pasHuLEe Mexay AaBNeHUsIMU, AEACTBYIOLMMM Ha 0be
CTOPOHBI 3/IEMEHTA, KOTOPBI NOABEPraeTcs faBneHunio. B
3aBMCMMOCTU OT BWAA AABJIEHMS, UCTIONb3YETCS CEAYIOLLAs
TEPMUHONOTUS:

AGconioTHoe paeneHune: /aMepeHne 0THOCUTENBHO
OMOPHOI0 3HAYEHWs!, KaK MPaBuMIo, Bakyyma.
OTHOCUTENbHOE JaBneHue: V3mepeHue no OTHOLLEHMIO K
aTMOChEepHOMY [IaBNEHMIO.

AuddepeHumanbHoe aasnexue: M3meperne pasHocTu
MEX[1y BYMS! 3HAYEHUSAMU ABNEHNA.

O6paTuTe BHMaHWNE, YTO BbIXOAHbIE KOHTAKTbl MOIYT ObITb:
M CUIOBbIE, 2-MOMKOCHBIE UMW 3-MOMIOCHBIE KOHTAKTHI,
npefHa3HaueHHbIe 19 HENOCPEACTBEHHOMO YNpaBeHus
0iHoba3HbIMK UM TpexdasHbIMU ABUraTENSIMM (HACOCHI,
KOMMpeccopbl U T.4.);

M CTaHAAPTHbIE KOHTAKTbI A/19 YPaBNEHNs KaTyLLKaMm
KOHTaKTOpOB, pene, Bxogamu MNJIK, anekTpomMarHuTHbIMM
KnanaHamu u 7.4,

Tepmunonorus (cM. Puc. 60)

m OcHoBHast TepMUHONOMS
0 Pabouwmii guana3soH

9T0 MHTEPBAN MEX/Y MAHUMATbHBIM HACTPAMBAEMbIM
3HAYEHMEM HUXHEN TOUKM (LP) M MakcumanbHbiM
HacTpauBaeMbIM 3Ha4yeHneM BepxHeii Touku (HP) ang pene
[IaBNEHMS 1 BAKYYMHbIX BbIKIIOYATENEN. T COOTBETCTBYET
[ManasoHy N3MepeHuns 191 aT4MKOB AABNEHWS (aHAOr0BbIX
[narumkoB). OTMETUM, YTO 3HAYEHUS JABNEHNS YKa3bIBAIOTCS
Ha YCTPOVCTBAX MO OTHOLLEHMIO K aTMOC(HEPHOMY AABIEHMIO.

Mpumeyanme: B pokymenTax Schneider Electric ucnonbayercs
cnenytowas mapkuposka: PB (Point Bas no-patLyscku) ais
LP (Hu3koro yposHsi) u PH (Point Haut no-¢dpaHuysckw) ans
HP (BbICOKOIO YPOBHSI).

O [lnana3oH perynupoBaHus

9T0 MHTEPBAN MEX.Y MAKCUMATbHBIM Y MUHUMAbHBIM
3HAYEHMEM MPU PErynnpoBaHUN.

)

1 5

(1) Kepamueckuii kopnyc

(2) MameputenbHas auadparma
(3) SnexTpoHHbIE yeunuTenn

(4) SnexTpuyeckue coeaMHUTENM
(5) CanbHuk

Puc. 59: lpogonbHeivi paspes aarynka anenns Schneider Electric

O Tunopasmep

MakcumanbHoe 3HadeHne paboyero ananasoHa 4is pene
[aBlieHns.

MwuH1MansHoe 3HaueHne paboyero AuanasoHa s
BaKyYMHbIX BbIK/lIO4aTenen.

00 MakcumanbHas ycraeka (HP)

970 MaKCHManbHOE 3HauYeHVe AABNEHMS, KOTOPOE MOXHO
YCTaHOBUTb Ha pene AaBfeHNs Win BaKYyMHOM BbIKIlOHaTene,
NP1 KOTOPOM BbIXOZ, U3MEHSIET COCTOSHIE NPU PoCTe
[aBnieHns.

O MuaumanbHag ycraBka (LP)

9T0 MMHUMANbHOE 3HAYeHe AABNEHUS, KOTOPOE MOXHO
YCTaHOBUTb Ha Pesie AABNEHNS i BaKyyMHOM BbIKJlouaTene,
NPy KOTOPOM BbIXOL, U3MEHSIET COCTOSIHUE, KOTAa JaBneHue
najaer.

0 Nepenap,

970 pasHuLa Mexay MakcumanbHoii ycTaskoi (HP) u
MUHUMAJIbHON YCTaBKoM (LP).

[laBnetve
Pasmep
Max HP YBenueHue — MoBTOPAEMOCTD
Rasners ST SERES HP (makc. ycraska)
[lvanasoH o=\
perynupoBaxus Mepenan Pa6oumit
LP (MuH. ycTagka) Auarnason
. HIKEHM
MinHP L Chnxerine
[IaBneHms
Min LP
ATmocdepHoe aaBnenme ¢
OTHOCUTENbHOE HyNeBoe AiaBneHne — ABCOMIIOTHOE HYNEBOE faBneHue

Puc. 60: Ipaguyeckoe npeactaBieHne WpPOoKo UCTONb3YEMbIX TEDMUHOB

Schneider Electric
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0 YcTpoicTBa ¢ GUKCMPOBaHHLIM Nepenagom
HuxHsas Touka (LP) onpenensercs BepxHeit Toukoi (HP) n
BE/IMYMHON Nnepenaga.

0 YcTpoicTBa ¢ perynmpyeMbiMm nepenagom

HuxHsis Touka (LP) MoxeT BbiTb YCTaHOBIIEHA PErYNMPOBKOVA
BE/MYMHBI Nepenaga.

m TepMUHONOrUs, XapakTepHas 151 ANEKTPOMEXaHNYECKIX
YCTPOiCTB (cM. Puc. 61)

0 TOYHOCTb OTOGPaXeHNs YyCTaBKU

910 flonyck Mexay 0To6paxaeMbiM 3HAYEHNEM YCTaBKM 1
baKTNyecknM €€ 3HaYeHneM, NPU KOTOPOM KOHTAKT byaeT
aKTUBMPOBaH. [1n9 TOYHON YCTaBKY (NepBas yCTaHOBKa
U3enus) UCnosb3ayiiTe kKanmbpPOBOYHOE YCTPONCTBO
(Hanpumep, MaHoMeTp).

O NMosTopsiemocTb (R)

970 M3meHeHue B paboyeii TOUKe Mexay AByMS
NOCNEN0BATENbHBIMI ONEepaLUsIMu.

O Apeiid (F)

3710 M3MeHeHe NoNoXeHs paboyeit TOYKM B TEYEHUE cpoka
CcnyxObl yCTpoiicTBa.

® TepMUHONOrWS NS ANEKTPOHHBIX YCTPOICTB

O Ainana3oH uamepenuii (MR) ang natumka aasnexms
COOTBETCTBYET MHTEPBATY MEX[Y 3HAYEHNAMM [ABNEHNS,
n3MepsieMbix fatunkoM. OH BKIIOYAET B Ce0s 3HaueHMs
nasnenms o1 0 6ap 40 HOMUHANLHOIO JABNEHMS IAT4NKA.

1 TOYHOCTb BKII0YaET B CEOS HENMHEHOCTb, FMCTEPE3NC,
MOBTOPSIEMOCTb W JOMYCKW NPY PEryIMPOBKE.

BeipaxaeTcs B NpoLieHTax OT AuanasoHa uaMepeHns
[naeneHus paryuka (% MR).

0 JInHeitHOCTb — 370 HanboMbLIAS Pa3HMLA MEXZY
(HaKTMYECKON KPUBOIA AATYMKA M HOMUHATBHO KPUBOI

(cm. Puc. 62).

0 M'ucTepesuc — 310 HanbonbLUAs pasHMLLA MeXAY KPUBOIA
HapacTaH1s 1aBNEHNs 1 KPUBOIA NOHUXEHUS AaBNEHMS

(cm. Puc. 62).

O MoBTOPSIeMOCTb 5IBASETCH MaKCUMabHBIM Pa3bpocom
3HAYEHMIA, MONYYEHHAsA MyTEM U3MEHEHMS IABNEHUS NPU
OnpeaeneHHbIX YCnosusix (cM. Puc. 62).

O [lonycKu perynmpoBKM — 3T0 JOMYCKM HAYANIbHOV TOUKY
11 PEryn1poBKM YyBCTBUTENLHOCTU. 33[3€TCA 3aBOJO0M-
U3rOTOBUTENEM (HAKIIOH KPUBOM CUrHAsA BbIX0AA AATYMKa).
O TemnepatypHbiii gpeiid (cM. Puc. 63)

ToYHOCTb iaTynKa [aBneHnst BCeraa YyBCTBUTENbHA K
Temneparype akcryarauuu. [peiid nponopumoHaneH
Temneparype v Boipaxaetcs B % MR/K, B yacTHoCcTH, B
OTHOLLIEHUW TOYKM HYNIS 1 YYBCTBUTENBHOCTHU.

00 MakcumanbHo gonyctumMoe paeneHue B uukne (Ps)
970 [1aBneHme, KOTOPOE IaT4MK MOXET Bbiaepxarb 6e3
MOBPEXEHNI B X0 KKAOr0 LKA B TEYEHUe Cpoka
akcnnyarauum. OHo, No kpaitHei Mepe, B 1:25 pa3 BbilLe
HOMWHABHOTO [ABIEHIS YCTPONCTBA.

O MakcuManbHO AONyCTMMOE CnyyaiiHoe JaBneHne
970 MakcManbHoe CyyaitHoe aBfieHue, KpOME CKaykoB
[laBNeHms1, KOTOPOE AATuMK [ABNEHs] MOXET BblaepxaTh 6e3
MOBPEXAEHNIA.

O Kputnyeckoe pasnexue

370 AaBneHe, Npy NPEBbILLEHUM KOTOPOTO Y aTymka
[IaBNEHMst MOXET Pa3BUTLCS YTeuka W Npon30iiTh
paspyLueHue.

Schneider Electric

a -
+
+ Setpoint
b-
R
A B
c -
Y
i\ IF
]
i
I
]
1

Puc. 61: [papuyeckoe npeacTasneHue pasmmiHbX COCTOSHMI
U151 3NIEKTDOMEXAHUHECKMX YCTPOWCTB, [a] TOYHOCTb 38AaHMS,

[b] nosropsemocTs Mexzy AByms onepaumnsmmn A u B, [c] Apeliga
WM U3MEHEHUS Pab0Yesi TOYKM B TEHEHNE BCEro CPOKa CITyXObl.

a- b - c-
Curnan Curnan CurHan
[aBnexve [aBnexve [aBnexve
Puc. 62: [paguyeckoe npeactasneHe:
[a] HennHeiHoC T,
[b] ructepesuc,
[c] nosTopsiemocTs
a- b -
CurHan Curnan
(at Trep) (at Tye)
I ©Te)) Sy
f(<Tref) [o il f(<Tref) [n
[aBnexue [aBnexvne

Puc. 63: [paguyeckoe npeacrasneHme:
[a] TemnepatypHbivi apeviga 4yBCTBUTENBLHOCTY,
[b] TemneparypHbiii pesig Hyns.

9T XapaKTepUCTUKI HEOOXOMMO Y4UTLIBATL MU BLIOOPE
Hanbonee NOAXOASLLEro AATYMKA Jyisl KOHKPETHOTO
NPUMEHEHWS 1 B YaCTHOCTU [L1S1 FAPaHTIM, YTO OHW NPUrOfHbI
OIS UCTIO/Ib30BAHMS B rPABINYECKUX CUCTEMAX, B KOTOPbIX
MOTYT HabMIOATLCS TPABIUYECKIE YAPbI.
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11. [lpyrue xapaKktepucTMKu AaTinkoB
]

B maHHoM fokymeHTe OblY ONMCaHbI pa3nnyHble TEXHONOrnn

00OHapyXeHus.
Kaxmasi u3 Hux UMeeT CBOM NPenMyLLECTBA 1 HE[OCTATKY. Harpyaka
Mpy BbIGOPE KOHKPETHOI TEXHOMOMAM AOMKHBI BbITb MPUHSTHI _D_°
M
BO BHUMaHWe 1 apyrue kputepun. OHU M3NOXEHbI B Tabnmuax A H VcTOuHMK MuTaHmA

BbIGOPA NPOM3BOAMTENE! 1 B MX KaTasniorax. Cpean atux
KPUTEPUEB, 1 B 3aBUCKMOCTM OT TUNA ETEKTOPa 0C060e

3HAYEHNE MMEIOT CIGAlIoLLVE XapAKTEPUCTUKN: 2-X NPOBOIHON CMOCOG: JATK TORKTI0HAETCH

B 3NIEKTPUHECKIME XapaKTEPUCTUKN, MOC/EA0BATENbHO C HArPY3KOiA, MOITOMY OH MOXET ObiTb B

M yCnoBus Opr)KHIOLIJ,eﬁ cpeqbl; Lieny auddepeHLmanbHOro Toka B OTKPLITOM COCTOSHUN 1
UCNbITbIBaTb 3HA4YMTENBHOE NAafEHNE HANPAXEHUS B 3aKPbITOM

B BO3MOXHOCTb 1 MPOCTOTA YCTAHOBKM. C ATb SHAWTENEHOE TAliEHMe HANPSXE 3? PLITO

COCTOSHUM. Bbix0z, MOXET ObiTb HOPMaJIbHO OTKPbITbIN UK

Huxe NpuBOASTCS NPUMEPbI KPUTEPKEB, KOTOPbIE, HE HOpManbHO 3akpbiThiih (HO / H3). MakcumanbHblii TOK npu
OTHOCSTCS! K OCHOBHBIM (YHKLMSIM, OIHAKO OHUM BaXHbl A5t KOMMYTALWMN NUTAHUS NEPEMEHHOO UMM MOCTOAHHOIO TOKa
3KCMyaTauum 1 UCMoJL30BaHMS. Ha BbIX0[le MOXET ObiTb 60IbLUE MM MEHbLUE, BO3MOXHO

Hasmymne nnu OTCYTCTBUE 3aLLUTBLI OT KOPOTKOro 3amblKaHWS.
AnexTpuyeckue xapakTepucTuku

m HanpsixeHust NUTaHus NePeMEeHHOr0 UK MOCTOSIHHOIO
TOKa, A1anasoH U3MEHEHMS.

B 2-X unn 3-NpOBOAHOI CNOCO6 NOAKIIOYEHUS HArpy3KK
(cm. Puc. 64)

0ba 3T MeTofA ABASIOTCS OOLLWMM [N MHOTUX
NPOU3BOAMTENENA, HO BaXHO 00paTTL 0COB0E BHUMAaHME

Ha anddepeHLmanbHbIii TOK 1 NageHne HanpsxeHus Ha
Knemmax fiatuuka: onee HU3KMe 3HaYeHWs STUX NapameTpoB
OynyT 06ecneymBath yuLLyl0 COBMECTUMOCTb CO BCEMM
TUNaMK HarpysKu.

Harpyaka

e

3-X NpoBOAHOIA CNoco6: [aTumK UMEET [1Ba NUTAIOLLNX
MpoBO/A W OfMH NPOBOA 191 NEPeaAYM CUrHana BbIXOAA
(vnn Gonblue B cly4yae NPOAYKTa C HECKOMbKMMM BbIXOAAMM).
Bbixoz MOXeT ObiTb TpaH3ucTopHbil Tvna PNP nam NPN.

MCTOYHMK nuTaHmus

Puc. 64: Metoabl noakmoyeHns Harpysku

YcnoBus okpyxartowiei cpeppl

B 3nekTpuyeckne

1 YCTOMYMBOCTb K CETEBBIM MOMEXaM.

[ YCTOMYMBOCTb K PAMO4aCTOTHOMY M3Y4EHUIO.

1 YCTONYMBOCTb K CKaykam ToKa.

1 YCTOMYMBOCTb K 3NEKTPOCTATUYECKMM paspsiaam

m TennoBble

Kak npasuno, ot -25 0o +70 °C, HO B 3aBMCUMOCTU OT
npou3BoauTeNs 1 Tuna getektopa ot -40 no +120 °C
m Brara / nbinb

CreneHb 3awwmThl kopryca (CanbHukm): Hanpumep, IP 68
IS faTumka B CUCTEME CMa304HO-0XITAXAAIOLLEN XMAKOCTM
CTAHOYHBIX MHCTPYMEHTOB.

Bo3MOXHOCTb / NPOCTOTA YCTAHOBKU

m [eomeTpuyeckast dbopma (LMAMHApKUYeckast unm 61104HOro
Mna).

m MeTannmyeckuii / nNacTMKOBbIA KOPMNYC.

m [1pUrogHOCTb ANt CKPBITOTO MOHTaXa B MET/INYECKOM
Kopnyce.

m KpenexHble npucrnocodneHus.

= MozkmnoyeHne ¢ NOMOLLbIO Kabens unm pasbema.

m OyHkummM camoobyyaeHms.
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12. 3aknioueHue
e
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MepcnekTnBbl pa3euTus

TexHNYECKIe XapakTEePUCTIKN SNEKTPOHHBIX aTYNKOB
MoBbILLIAIOTCS, Giaroapst AOCTUXEHNSIM B 06nacTy
3NEKTPOHMKM, YNYHLLIEHUS 3NIEKTPUYECKMX XapaKTePUCTUK
KOMIMOHEHTOB 11 YMEHbLLUEHUS X Pa3MepOB.

13-3a 3HaunTeNBLHOTO Nporpecca B cdhepe
TENEeKOMMYHUKALMIA (MHTEPHET, COTOBbIE TENEPOHbI),
paboyme YacTOThl ANEKTPOHHBIX YCTPOMCTB BO3POCIM C
Heckonbkux coted MIu, 1o Heckonbkux [T, 310 no3sonset
YNPOCTUTb M3MEPEHNE CKOPOCTU PAcNpOCTPAHEHNS BOSHbI
11 NO3BONSIET UCKITIOYNTD BAMSIHAE MECTHBIX HU3NYECKNX
sBneHnin. Kpome Toro, Takue TexHonorum, kak Bluetooth n
WIFI 0TKpbIBaIOT BO3MOXHOCTb CO31aHUS HECMPOBOAHBIX
[IaT4MKOB C PAAMOCBS3bIO Ha YacToTax nopsiaka 2,4 M,

Ewie 0fiHO NpenmyLLeCTBO COBPEMEHHOI 3NIEKTPOHMKN
3aKo4aeTcs B LmdpoBoii 06pabotke curHana. bnaropaps
3TOMY [JOCTUIAETCS CHUXEHME 3aTpaT Ha MUKPOCXEM

11 NOSIBNSIETCS BO3MOXHOCTb OCHACTUTh MPOCTbIE

[JIaTYMKM CTIOXHBIMU QYHKUMSIMK (aBTOMATUYECKaS!
ajanTaums K okpyxatoLueii cpene ¢ 06HapyXeHrem

BNIaru, [biMa Win NPUBNKEHIs METAINYECKUX
3NIEMEHTOB, VHTEJIEKTYaIbHbIE AATYUKM CO BCTPOEHHBIMM
BO3MOXHOCTSIMM CaMOTECTUPOBAHMS).

Bnarogapsi TEXHU4ECKOMY NPOTPECCY, SNEKTPOHHBIE
[aT4MKn GynyT NyyLle COOTBETCTBOBATL NEPBOHAYASbHBIM
TpeBoBaHNAM NPUIOXEHWIA 1 ByayT nerye ananTUpoBaThCs

Schneider Electric

K M3MEHEHWSIM NPOLLECCa NpH NPaKTUYECKN HEN3MEHHOI
LieHe. 3Tn HOBOBBEAEHNS TPEOYIOT KPYMHbIX MHBECTULINIA,
MO3TOMY, TONIbKO Camble KPYMHbIE NMPON3BOAMTENM AATYMKOB
B HACTOSILLIEE BPEMS B COCTOSIHUW MO3BONMTHL CeOE Takue
pa3paboTky.

SHayeHue JaTYMKOB

Bce pa3paboTumki 1 Nob30BaTENN ABTOMATU3MPOBAHHBIX
CUCTeM, OT NPOCTLIX rAPaXHbLIX BOPOT A0 NPOU3BOACTBEHHbIX
JINHWIA, 3HAKOT, YTO HOPMAsbHOE (YHKLMOHUPOBAHME
CUCTEMbI aBTOMATM3aLUN 3aBUCUT OT BbI60pa JAT4YNKOB,
KOTOpbIE 06ECMeYMBAIOT:

m 6e30MacHOCTb JI0AIEN U UMYLLECTBA;

B HaJIeXHOCTb CUCTEMbI aBTOMATU3ALMM B
NpOM3BOACTBEHHOM MPOLIECCE;

B ONTUMU3VPOBAHHOE YNPABJIEHNE MPOMBILLIIEHHBIM
000pya0BaHUEM;

B yNpaB/eHre SKCryaTaUuMoHHBIMU PacXofamu.

Ho aT1 gatymku UMetoT 0cobble TpeboBaHMS B OTHOLLEHUN
VX UCMONb30BaHNS U GYHKLIMOHMPOBAHHSI, MO3TOMY
Heobxoammo cobniofieHne TpeboBaHMIA, KOTOPbIE SBNSIKOTCS
cneumdnyeckuMm Ans UX TEXHONMOMIA, Kak OMMCaHO B 3TOi
«TexHuyeckoii Konnekumu». 310 pyKOBOACTBO JOMMKHO
[aTb BaMm 6osee rnybokoe NOHUMaHWE OnepaLiOHHbIX
OrpaH1YeHuiA 1 NOHUMaHWE HEOBXOAMMOCTY NPOBELEHMS
HACTPOEK [i/1sl BCEX OMUCAHHBIX ATYNKOB.
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MponpunTe 6ecnnaTHoe OHNanH-
06y4eHue B SHEpreTu4eckom

YHVBEpcuTeTE U CTaHbTe
npodreccroHanom B obnactu
3HEepro3dPeKTUBHOCTY.

[na pernctpauuv 3angure Ha
www.MyEnergyUniversity.com

LieHTp nopaepXku KINUEeHTOB

Ten.: 8 (800) 200 64 46 (MHOrokaHanbHbIiA)
Ten.: (495) 797 32 32, dakc: (495) 797 40 04
ru.csc@ru.schneider-electric.com
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Schneider Electric B ctpaHax CHI

Benapycb

MuHck

220006, yn. benopycckas, 15, odpuc 9

Ten.: (37517) 226 06 74, 227 60 34, 227 60 72

KasaxcraH

Anmartbl

050009, np-T A6as, 151/115
BusHec-LeHTp «Anatay»
Ten.: (727) 397 04 00

daxe: (727) 397 04 05

ActaHa

010000, yn. BeitbuTiumnmk, 18
Bu3tec-LeHTp «beibutiumamk 2002»
Odwmc 402

Ten.: (3172) 91 06 69

dakc: (3172) 91 06 70

Atbipay

060002, yn. Aas, 2 A
BuaHec-uenTp «Cytac-C», oduc 407
Ten.: (3122) 3231 91, 3266 70
daxke: (3122) 32 37 54

Poccusa

Bonrorpap

400089, yn. MpodcotosHas, 15
Ocduc 12

Ten.: (8442) 93 08 41

BopoHex

394026, np-T Tpyaa, 65, oduc 227
Ten.: (4732) 39 06 00

Ten./dakc: (4732) 39 06 01

ExaTtepuHOypr
620014, yn. Paguwiesa, 28, stax 11
Ten.: (343) 378 47 36, 378 47 37

WpkyTtck
664047, yn. 1-a Cosetckas, 3 b, oduc 312
Ten./dakc: (3952) 29 00 07, 29 20 43

Kasanb
420107, yn. CnaprakoBckas, 6, atax 7
Ten./dakc: (843) 526 55 84 /85 /86 /87 / 88

Kanununrpap,

236040, 'sapaeiickuii np., 15
Ten.: (4012) 53 59 53

daxc: (4012) 57 60 79

KpacHopap

350063, yn. KybaHckas HabepexHas,, 62 /
yn. Komcomonbckas, 13, opuc 224

Ten.: (861) 278 00 62

Ten./dakc: (861) 278 01 13, 278 00 62 / 63

KpacHosipck

660021, yn. lopbkoro, 3 A, odpuc 302
Ten.: (3912) 56 80 95

dakc: (3912) 56 80 96

Mocksa

129281, yn. Exuceiickas, 37, ctp. 1
Ten.: (495) 797 40 00

daxc: (495) 797 40 02

MypmaHck

183038, yn. Boposckoro, a. 5/23
KoHrpecc-otenb «<Mepuamnan»
Odumc 739

Ten.: (8152) 28 86 90

dakc: (8152) 28 87 30

Huxuuit Hoeropop
603000, nep. XonopHsiii, 10 A, atax 8
Ten./dakc: (831) 278 97 25, 278 97 26

HoeocuGmupck

630132, yn. Kpactosipckas, 35
BuaHec-LeHTp «puHBKY», odmc 1309
Ten./dakc: (383) 227 62 53, 227 62 54

Mepmb
614010, Komcomonbckuit np-T, 98, opuc 11
Ten./dakc: (342) 290 26 11 /13 /15

PocToB-Ha-[loHy

344002, yn. Coumanuctyeckas, 74, nutepa A
Ten.: (863) 200 17 22, 200 17 23

®akc: (863) 200 17 24

Camapa
443096, yn. KommyHucTtdeckas, 27
Ten./dakc: (846) 266 41 41, 266 41 11

Cankr-lMeTtepOypr

196158, Mynkosckoe wwocce, 40, kop. 4, nuTepa A
BusHec-LeHTp «TexHononme»

Ten.: (812) 332 03 53

dakc: (812) 332 03 52

Coun

354008, yn. BurorpaaHasi, 20 A, oduc 54
Ten.: (8622) 96 06 01, 96 06 02

dakc: (8622) 96 06 02

Yéda

450098, np-T Okta6ps, 132/3 (6m3Hec-ueHTp KMNZ)
Brok-cexums Ne 3, atax 9

Ten.: (347) 279 98 29

®ake: (347) 279 98 30

XabGapoBck

680000, yn. MypasbeBa-Amypckoro, 23, aTax 4
Ten.: (4212) 30 64 70

®akc: (4212) 30 46 66

YkpauvHa
[lHenponeTpoBck

49000, yn. MnuHku, 17, stax 4
Ten.: (380567) 90 08 88

®akc: (380567) 90 09 99

LoHeuk

83087, yn. UnxeHepHas, 1 B

Ten.: (38062) 385 48 45, 385 48 65
®akc: (38062) 385 49 23

Kves

03057, yn. CmoneHckas, 31-33, kop. 29
Ten.: (38044) 538 14 70

(akc: (38044) 538 14 71

JlbBOB
79015, yn. TypreHesa, 72, kop. 1
Ten./daxc: (38032) 298 85 85

Hukonaes

54030, yn. Hukonbckas, 25

Bu3Hec-LeHTp «AnekcaHapoBCKMin», 0puc 5
Ten./daxc: (380512) 58 24 67, 58 24 68

Opecca
65079, yn. Kynukoso none, 1, oduc 213
Ten./dakc: (38048) 728 65 55, 728 65 35

Cumdepononb

95013, yn. CeacTononsckasi, 43/2, oduc 11
Ten.: (380652) 44 38 26

®akc: (380652) 54 81 14

XapbKoB

61070, yn. Akapemuka lMpockypbl, 1
BusHec-LeHTp «Telesens», oduc 569
Ten.: (38057) 719 07 79

®akc: (38057) 719 07 49
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