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OnHUM U3 HaIpaBieHUN JesaTenbHOCTH Y HUBepcuTera KommiekcHbix Cucrem
Be3zonacnoctn u UnxeHnepHoro OdecneueHus spisieTcs 00yueHUe, MOATOTOBKA U
MOBBIIIEHUE KBAIU(PUKAIIUKU PYKOBOJAIIUX PAOOTHUKOB M CHEHHUAIHUCTOB IO

Pa3JIMYHBIM HAMPABJICHUSM KOMIUJIEKCHOW 0€30MacHOCTH:

IIpoekTupoBaHue, MOHTaX, PEMOHT U OOCIy)XKMBaHHE YCTAHOBOK IIOKapOTYILLIEHUS,
MI0’KapHBIX M OXPAHHO-II0KapHBIX CUTHAJIM3ALMM, CUCTEM ONOBEIEHUS JIFOAEH O MoXKape;

Opranuzanuss NPOEKTUPOBAHUA TEXHMUECKUX CPEACTB M CHUCTEM aBTOMATHYECKOU
MIPOTHBOIOXKAPHOM U OXPAaHHOW 3alUThI, CHCTEM TEJIEBU3MOHHOTO (BUE0) HAOIIOACHHS, KOHTPOJIS
U YNIpaBJIEHUsI JOCTYIIOM, PaJiio U CBSI3H;

[loBbllIeHWE MpPENETOB OTHECTOMKOCTHM CTPOUTENIBHBIX KOHCTPYKLHM, IPOBEICHHUE
OTHE3aIIUTHI;

[TocTpoeHne u pa3BUTHE UHTEIUIEKTYAIbHBIX HHTETPUPOBAHHBIX CUCTEM 0€3011aCHOCTH.

[ToxxapHast 6€301aCHOCTb MOYXKAPOOMACHBIX 00BEKTOB.

OOGy4eHue TpoBOAUTCS B KOPOTKHE CPOKHU BHICOKOKBATU(DUITUPOBAHHBIM
Mpo(deCcCOPCKO-MPEnoaaBaTeIbCKUM COCTaBOM Y HUBEpCcUTEeTa. J{omoaHuTe IbHaS
uHpopmanus - o Tenedonam: (495) 225-5042, 735-6314, 437-9149 u E-mail:
KSB@mail.cnt.ru.

OcnoBHbIM napTHepoM U ba3osoii kadeapoii Yausepcurera KCb u HO
spisiercss OO0  "Cucrem Cencop ®Daump [lerexkropc", POCCUICKOE
MIPOU3BOJICTBEHHOE MOJIpa3/ielicHe KOMIaHuu System Sensor, MUPOBOTO Jijepa B
pa3paboTKe W MPOM3BOJCTBE IMOXKAPHBIX HM3BEIIATENICH M OIMoBemnareneil. System
Sensor — 3T0 T00aNbHAS KOMIAHUS C OMBITOM paOOTHl HAa JIOKAJbHBIX PBHIHKAX.
[ITa6-kBapTupa Haxoautcs B CIIIA (www.systemsensor.com), a mpoOu3BOJACTBEHHbIE
U TOProBbIE MOJIPA3/ICIICHUS - HA BCEX KJIIOYEBBIX pbIHKaX Mupa. Ha kaxaom peiHke
System Sensor mpeacTaBisieT TPOIYKIHIO, OTBEYAIOIIYI0 MECTHBIM TPEOOBaHUSIM,
cepTU(UIIMPOBAHHYIO B COOTBETCTBUU C JIOKAIHbHBIMU HOPMATUBaMU U OTBEYAIOIIYIO
LIEHOBBIM OXHUJIAHUSIM.

Poccuiickoe mnogpasaenenne Kommanum otkpeito B 2000 romy. Bcee
CIEUUAIUCTHl TpolUid 0o0yueHue B EBpomeiickoM MpPOU3BOJACTBEHHOM IIEHTPE B
Uramumu (www.systemsensoreurope.com) © OJIeCTAIIEe BJIAACIOT KaK 3HAHUIMH
3amaJIHbIX TEXHOJIOTHM, TAK U POCCUUCKHUX HOPMATHUBOB. [IpomM3BOACTBO HA4aTo C
JBYX HAMMEHOBaHUU MPOIYKLUHU, ceroiHa ux o6oisee 40: 0T HEaIpECHBIX O aIPECHO-
AQHAJIOTOBBIX HW3BEIIATENCH M KOMIIOHEHTOB. KOMIIaHMS WHTEHCMBHO pPa3BUBAET
aPECHO-aHAJIOTOBYIKD TEMATHKy M BIPAaBE TOPAUTHCS KaK POCTOM CIIpoca Ha
aJpeCHO-aHAJIOTOBbIE HW3BEIATENM JI0 1IeJIECO00Pa3HOCTH MX MPOU3BOJICTBA B
Poccumn, Tak 1 HOBBIMH POCCHUICKUMU aJIPECHO-aHATIOTOBBIMU TPUOOpAMHK MOKapPHOM
CUTHAJIN3ALIUU - Pe3yJIbTaTaMU MapTHEPCTBA ¢ BeaymuMH mpousBoaurersimu: HIIIT
«Cdepa 6e3onacuocty, OAO «IIpubopnsriii 3aBojg «Tenzop», HII® «Curma-MCx» u
000 «XombOu». Bl MOXeTe O03HAKOMUTCS C ITUMU CHCTEMaMH CBEPXPAHHETO
oOHapy»eHHUsI BO3ropaHusi Ha OecriaTHbIX ceMuHapax B «Cuctem Cencop» (rpaduk
Ha WWW.systemsensor.ru, 3aruch 1o Tei. (495) 937-7982).
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BBEJIEHHUE

TpaauIuoHHbIE CUCTEMbl OOHAPYKEHUS W CUTHAJIU3AIMU O MOXape MIHPOKO
pacrpoCTpaHEHbl B PA3JIMUHBIX CTPaHAX U yCHENTHO (YHKIIMOHUPYIOT Ha HEOOIBIIUX
o0bekTax. C pa3BUTHEM HOBBIX TE€XHOJIOTHMH MOSBWIACH BO3MOXKHOCTh CO3JaHUS U
UCIOJb30BaHus Oonee A(PPEKTUBHBIX aJPECHO-AaHATIOTOBBIX CHUCTEM MOXKapHOU
curHanu3zaimu  (AACIIC). 3a cder 3HAUUTENBHOTO COKpAIICHUS BPEMEHU
OoOHapy»XEeHHUsI 3aropaHusi ¥ TOUHOI'O OMPENIEIICHUs] €ro MEeCTa, aJIpeCHO-aHaJIOTOBbIC
CUCTEMbl 00ECMEUMBAIOT JIMKBUAAIMIO TOXKapa 0€3 CYIIeCTBEHHOI'O0 MaTE€pUaIbHOIO
yiiep6a. OHM yCTOWYMBBI K HEHUCHPABHOCTSAM B Iuiel(e CuUrHaau3allud B BHUIC
oOpbIBa WJIM KOPOTKOTO 3aMbIKaHHS, YTO IMO3BOJISIET MCHOJB30BAaTh OJHY Hapy
MPOBOJAHUKOB 111 (DOPMUPOBAHUSI CUCTEMBbI C OOJIBIIMM YHCIOM MOJKIIOYaEMBbIX
TEXHUYECKUX CPEACTB C PA3IUYHBIM (PYHKIHMOHAJIbHBIM HA3HAUYCHUEM, CHIKAS
3aTparhl HA MPOKIAAKY HIIEH(OB U HA KaOeab. DTU CUCTEMbl UMEIOT MOBBIIIEHHYIO
YCTOWYHUBOCTh (DYHKIITMOHUPOBAHUSA U 00jee MPOCTOE TEXHUYECKOE OOCTyKHBaHUE,
YTO BENET K CHIKEHHMIO SKCIUTyaTallMOHHBIX pacxonoB. Pa3Hulla B CTOMMOCTH
TPAAUIMOHHBIX W  aJpPECHO-aHAJOTOBBIX CHUCTEM T[OKAapHOW CUTHAJIM3ALHUU
YMEHBIIIMJIACh ~ HACTOJBKO, YTO MPUMEHEHUE AaJPECHO-aHAIOTOBBIX CHUCTEM
CTAHOBUTCSI YKOHOMHUYECKH II€JIE€CO00Pa3HbIM JaXe JJIsl OTHOCUTENbHO HEOONbIINX
00bekTOB. C yBEIMYCHHUEM Pa3MEpPOB M CIOKHOCTH 00BeKTa d(PPEKT OT CHIKCHUS
3aTpaT Ha MOHTaX, KaOeah M TEXHUYECKOE 00CTYKUBAaHUE CTAHOBHUTCSI OTPOMHBIM.

Curnan "l[Ipenynpexaenue", KOTopslid popMHUpyeTCs MPU MPOSIBICHUH MEPBBIX
MPU3HAKOB MMOXAPOOMACHON CUTyallud, TO3BOJISIET M30€XKaTh JUITHUX HEYJ00CTB U
3aTpaT Ha HBAKYyalUIO JIIOAEH U3 3/1aHMs U3-3a JIO)KHOTO CUTHajia TpeBoru. B cimydae
OOHapyXeHHUs BO3TOPaHUS €ro JUKBUJALNS MOKET OBbITh MPOU3BEIAEHA IEPBUYHBIMU
CpPEACTBAMH TMOXKAPOTYLIEHUSI 1O MPUOBITUS TOXKAPHBIX C MHHUMAaJIbHBIMU
MaTepHAIbHBIMUA TOTEpsMU. Hanmuuwe maHHONW (QYHKIMU SBISICTCS PEIIAOININM B
MOJIb3Yy aJ[PECHO-aHAJIOTOBON CHUCTEMBI MPU BHIOOPE BAPUAHTOB 3aIUTHI OOBEKTOB C
OOJBIINM CKOIUICHUEM JIIOJICH, TaKUX KaK TOPTOBbIE M Pa3BIEKATEIbHBIC IEHTPHI,
CIIOPTUBHBIE apEHbl, KWHOTEATPbl, T€ATPbI, a TAKXKE APYrHe MECTa, € BO3MOXKHO
BO3HUKHOBEHHUE MMAHUKU B KPUTUYECKOU CUTYALINH.

B Hnacrosimiee Bpemsi obnmacte mpumeHeHuss AACIIC OwvicTpo pacmmpsiercs
Omarojapsi TOSBIICHUIO KAad4eCTBEHHO HOBBIX aJIPECHO-aHAJIOTOBBIX JATYUKOB:
yJIbTPA4yBCTBUTEIbHBIX ACHUPAIMOHHBIX HW3BEUIATENEH I MPOTSHKEHHBIX 30H C
BBICOKMMU TEPEKPBITUSAMU U TBUIBHBIX 30H, MYJIbTUKPUTEPUAIIbHBIX 4-KaHAIbHBIX
(merv, Ttemmo, taz3 CO wu  wuHbpakpacHOEe W3Iy4YeHHE) JUIsl CIOXKHBIX 30H,
UCKpOOE30macHbIX  JJisi  B3PBIBOOMACHBIX 30H ©  T.a. HoBele Bepcuu
KOMMYHHUKAIIMIOHHOTO TPOTOKOJIa System Sensor yBEIWYMBAOT MAaKCHUMAJIbHOE
YHCIIO YCTPOMCTB B ofaHOM mwieiide 0 318. OmHOBpEMEHHO COBEPIICHCTBYIOTCA
IbIMOBBIE U TEIUIOBBIE  AJPECHO-AaHAJIOTOBbIE  JATYUMKHU:  IOBBIIIAETCS
MIOMEXOYCTOWYMBOCTh 3@ CUET UCIOJb30BAHUSI CHUTHAIBHBIX IPOILIECCOPOB,
pacimpsiercst quanason pabounx remneparyp (ot -30°C no + 80°C) u t.x.

B mHacrosimieM pyKOBOJICTBE pPacCMOTPEHbI OCHOBBI MPUMEHEHHS aJpecHO-
AQHAJIOTOBBIX CUCTEM IOKAPHOW CHUTHAIM3AIMA KOMIAHHHU System Sensor ¢ y4eToMm
crielu(pUKN POCCUNCKHUX YCIOBUH.



1. MOKAP U CITOCOBbI EI'O OBHAPY KEHUA

1.1. XapakTepHCTHKH MOKapa

Jlns BO3HUKHOBEHMsS TMOXapa HeoOXxoAuMma roproyas cpeaa, a Takke
OTpE/ICJICHHbIC BHEIIHUE YCIIOBHS, CIIOCOOCTBYIOIIME TMOSIBICHUIO U PA3BUTHIO
ropeHud. [Ipu ropeHnn NporucxXoauT CIOKHOE XUMUYECKOE MPEBPAIICHUE BEIECTBA
C BBIICICHUEM TEIUIOBOM DSHEPIUM, KOTOpas, HE YCIEBas pacceuBaTbCs B
OKpYXarUel Cpeae, BbI3BIBACT IMOJJICPKAHUE HA ONPEACICHHOM YPOBHE WM
JajlpHENIIee YCHICHME WHTEHCHUBHOCTH JaHHOTO mpouecca. Ouar moxapa yaiie
BCETO BO3HHUKAET IMPH TMOSBICHUM B IOXKAPOONACHOW Cpele HHULIHHUPYIOLIETO
JIOKaJbHOT'0 UCTOYHHUKA TEIIOThl. K TaKuM MCTOYHMKAM MOXHO OTHECTH, HAIPUMED,
TOpAIIYI0 COUYKY WM CUTapeTy, MeperpeB padoTaloIuX 3JEKTPONpuOOpoB U T.II.
Pa3BuTHio moskapa crnocoOCTByeT MPUTOK BO3/yXa, OOOTalI€eHHOTI'O KHUCIOPOJOM, a
TaKXe OINPEIICIICHHOE Pa3MELICHHUE TOPIOYEr0 MaTEpHAIIA.

Ha puc. 1 moka3zanbl OCHOBHBIE 3Talbl Pa3BUTHS MOKapa B MOMENICHUH, IO
KOTOPBIM IpoucxoauT npumepHo 90% noxapos. CHavaiia mOTOK TEILIOrO BO3AyXa U
oOpasyronierocst AbIMa MoJ AEHCTBHEM apXUMeA0BOM cuibl nogHumMaercs: Beepx (I).
3aTeM OH pacTekaeTcsi B paauaibHbIX HampaBieHusx noj mnotosikom (II). Ilocne
NOCTMKEHUS CTE€H ITOMELICHUs, ITPOUCXOAUT HAKOIUIEHUWE Ta30JbIMOBO3YIIHON
cMecH B oanotoiao4ynoM npoctpanctse (I1I).

Puc.1. PazBuTHe noxapa B noMEIIeHUN

['opeHue TBepbIX TOPIOYNX MATEPUATIOB, KaK MPaBUIIO0, HAYMHAETCS C TICHUS U
CONPOBOXK/IAETCSI MPU TEPMHUUECKOM paclajie 3HAUYUTENIbHBIM BBIJICJICHUEM JbIMA,
KOTOPBIM TMOJ JIEMCTBMEM TEIJIOBBIX IOTOKOB TIOCTYHAaeT B OKpYyXkarollee
npocTpadcTBO. [Ipu panbHeHIIEeM MOBBIICHUM JIOKAJIBHOW TeMIepaTypbl B odare
noxkapa HAUYMHAIOT BBIJEIATHCS Ta3000pa3Hble MPOAYKThl TOPEHHS, MOSIBISETCA
OTKphITOE Tams. Jlisi oOHapyXeHusi mokapa Ha paHHEW CTaguud €ro pa3BUTHUS
HauOonee 3¢ (HEeKTUBHBI U3BEIIATENIH, PEATUPYIOIIUE HA MOSBICHUE JbIMA.



[Iponiecc nbIMOOOpa3oBaHUs OMPENENAEeTCS] BUJIOM U XUMHUYECKHM COCTaBOM
rOpIOYEro Matepuana, XapakTepoM U yCJIOBUSIMU ropeHust. J{piM nmpeacTaBisieT coooit
COBOKYITHOCTh TBEpJIbIX YacCTHIl, paccesHHbIX B aTtMmocepe. OHu 00pa3yroTcs B
pe3yJibTaTe TEPMUUYECKOrO PA3JIOKEHUS TOPAILIETO BEIIECTBA M3 NAapOB BOABI U
yriepona. KonuuectBo vacTuil abIMa OPsIMO MPOMNOPUHOHAIBHO MAaCCE€ TOPSIIErO
BEILIECTBA U €r0 JAhIMOOOpa3yIolieil cnocoOOHOCTU. BUANMBIN IbIM MMEET pa3mMepsl
gactul] 6onee 0,4 mxm. [lepemermienue 4dacTuil JbIMa TOJ JAEWCTBUEM TEIUIOBBIX
MIOTOKOB, MPUBOJISIIEE K CTOJTKHOBEHUSIM, BBI3BIBAET UX POCT B pe3yJIbTaTe CIAUMAHUS
(koarynsamnuu). Yem Ooiblie CKOPOCTh U TYpOYJIEHTHOCTh IIOTOKA, TEM BBIIIE
CKOPOCTh M CTeneHb Kkoaryisiuuu. [Ipu BBICOKOM KOJIMYECTBEHHOM (CUETHON)
KOHIICHTPAI[UX YacTHUIl JAblMa U 3HAYUTEIbHON TYpOYJIEHTHOCTH TEIUIOBOTO MOTOKA
KOAryJsinus yXe uepe3 HeOONbIION NPOMEXYTOK BPEMEHHM MPUBOJUT K Haydaly
oceJlaHus YacTull O0JIBIIOTO pa3Mepa.

JlnHaMuKa TOpE€HWsT B 3HAYUTEIBHOW CTENECHW OMNPEACIIeTCS MPOIECCOM
NOCTYIUICHUSI BO3/yXa W3 OKPY’KaroUled cpeibl BO BHEUIHUU CIION IJIaMEHHU (30HY
ropenusi). s pazBUTOro ouara moxkapa XapakTepHbl OOJIBIINE CKOPOCTH TEIJIOBBIX
MMOTOKOB (HECKOJIBKO M/C M 0ojee), a TakKe MX 3HA4YMTelbHas TypOyJIeHTHOCTb,
BBI3bIBAIOIAS MMOSBICHUE BUXPEBBIX TOTOKOB.

TennoBoe 1Moje B HayajdbHOM CTaAMM [OXapa HWMEET 3HAYUTEIbHYIO
TEMIEPATYpHYIO  HEOJHOPOJHOCTh. MakcuMmanbHOE 3HAYE€HHE MPUPAILICHUS
teMmneparypel A7 B TOMEIIEHHM TMpU TOXKape s Pa3IudHOro paauaibHOro
pPacCTOSIHUSL ¥ OT OCHU IUIAMEHU [0 TOYKH KOHTPOJIS ONPENEISIOTCS MOUIHOCTBIO
(TerIoMmpoOn3BOANTENBLHOCTRIO) OUYara IMoKapa, BBICOTOW MoMmelleHus H, a Takxke
MECTOM PaCIOJIOKEHUSI TOUKU KOHTPOJIA (B CBOOOJHOM MPOCTPAHCTBE, Y CTEHBI WIH
B yIiy nomernieHus1). TernaoBsie n3Benarenn 0OHapyKUBAIOT MOXKAp B TTOMEIICHUSIX
¢ OONBIIMM KOJIMYECTBOM TOPIOYEr0 MaTepraia Ha MO3/THUX dTalmaxX Pa3BUTHSL.

HccnenoBanus mokazaliv, YTO YyCpeAHEHHas H30bITOuHas temmneparypa AT
YMEHbIIIAETCS NpPH yBeIMYEeHHH paccroaaus npu » > 0,15 H. Orpaxparomue
MOBEPXHOCTH (CTEHBI, MEPETOPOJKH) MPUBOAIT K yBeIUYEHUIO AT OTHOCHUTEIBHO
cBobogHoro momemieHus. C pocTtom BbICOTBI H W30BITOUHAs TeMmIepaTypa
YMEHBIIIAETCS.

B cnyyae 5erko BOCIUIAMEHSIIOIIMXCS JKUAKOCTEH 3Tall TIIEHHUS OTCYTCTBYET,
TOpPEHHE cpa3y K€ COMPOBOXKIAETCS MOSBICHUEM OTKPBITOIO IUJIAMEHH IO BCEH
IJIOIIAIM TOBEPXHOCTH BellecTBa. [Ipy 3TOM BO BHYTpEHHEW 4YacTu IUJIaMEHH
MPOUCXOJUT HAKOIUIEHWE TOPIOYMX NAapoB M ra3oB, a BO BHEIIHEM CJIOE - HX
akTuBu3amusa. J[ns oOHapyXKeHHsS TakKuxX T0XKapoB HaumbOosee 3(PGEeKTUBHBI
W3BELIATENH, PEarupyoIINe Ha U3TyYeHUE TIJIaMEHH.

N3-3a CIOKHOCTH TPOLIECCOB BO3HUKHOBEHHS M  Pa3BUTUA  IOXKapa,
MPUBOMASIINUX K HEIOCTATKY MH(MOPMAIIMU O HAIMYUU U TTapaMeTpax COMyTCTBYIOIINX
dakTopoB, HambOosiee AP(HEKTUBHBIMU SBISIOTCS KOMOMHUPOBAHHBIE W3BEIIATEIIH,
KOTOpBIE pearupyroT Ha TOSIBICHHE OJHOTO M3 HECKOJIbKUX HamOoJiee BEpOSTHBHIX
MIPU3HAKOB MOXapa.



1.2. TecroBble o4aru mo:xkapa

PaznuunHbie oyaru moxkapa, onpejensieMble BUIOM TOprOYeil Harpy3Ku, Haluld
ceoe otrpaxenue B [OCT P 53325-2009 «TEXHHUKA JIIOXAPHAA.
TEXHUYECKUE CPEJCTBA IIOXKAPHOII ABTOMATUKU. OG6mue
TeXHHYECKHE TpeOoBaHMSA. MeTOIbl UCIBITAHUI», B COOTBETCTBUHU C KOTOPHIM OHHU
pasnenstorcsa Ha 6 Tumnos (Tad. 1).

TecToBBIM Oyar mo)kapa — TOPEHHE CTPOrO OMPEACICHHBIX MaTEepUANIOB, MPHU
KOTOPOM B CTaHJAPTHOM TOMEINICHHUH OOECIEeUUBAIOTCA 3aJaHHBIC MapaMeTpbl
cpeapl. Jls KaxkIoro TaKoro odyara XapakTepHO OIpPEJEJICHHOE COYETaHHE
CONMYTCTBYIOMMX (PaKTOPOB (MPHU3HAKOB), YTO IO3BOJISIET HMCIOJIH30BAaTh TECTOBBIC
OoYar mpu UCIBITAHUAX MMOKAPHBIX U3BEIIATEIICH.

Tabmumna 1
KadyecTBennbIe XaPaAKTCPUCTUKH TECTOBLIX 04aroB moxkapa
KauecTtBennble xapaktepuctuxku TTI
O6o3nauenne TII Tun ropenus M HTeHCHBHOCTE
Bocxoasmuii moTok JAbim
TENJIOBBIIEJICHUS
TKPBLITOE TOPEHH .
TII-1 OTkpriToe ropenue Bbicokas CHIbLHBIH Ecth
JpeBeCHHbI
IIuposu3sHoe I HU .
TII-2 POJH3HOE TopeHme OueHb He3HAYUTEIbHAS Caa0brii EcTh
JpeBeCHHbI
Taenue co cBeueHHEM .
TII-3 0 eBetenue OueHb He3HAYUTEIbHAS OueHb cJ1a0bIH EcTh
XJIONKAa
K HHE MOJTUMEPHbBIX .
TII-4 opeHue 1o p Bbicokas CHIbLHBIHI Ecth
MaTepuajoB
I'openne
JIErKOBOCIIJIAMEHS ca .
TII-5 folenc Bbicokas CHIbLHBIHI Ecth
JKHAKOCTH € BBIIEJIEHUEM
IbIMAa
I'openne
TII-6 JIErKOBOCILJIAMEeHA oI el s Bbicokasn CHIbLHBIHI EcTh
JKHIKOCTH

1.3. Buabl no:xkapHbIX U3BeLIaTe e

N3BemiareneM B cUCTEMax IMOXApHOW CUTHANM3alMd M TOXApOTYLICHUS
Ha3bIBAETCA YCTPOMCTBO, (OpMHUpYIOIEe CHUTHAI O TMoxkape (B TpaauIlMOHHBIX
CUCTEMaxX) WM Tepeaaroliee KOJUYECTBEHHYIO XapaKTePUCTUKY KOHTPOJIUPYEMOIO
napaMerpa (B aJpeCcHO-aHAJOTOBBIX CcHCTeMax). B 3aBUCMMOCTH OT crocoba
MPUBEICHUS B JICUCTBUME pA3aUYyaloT aBTOMATHYECKHE W3BELIATENId U PYYHBIC
(HeaBTOMaTtHueckue). Pyunble u3BemiaTeau NpUBOISATCS B JCHCTBHE 4YeliOBEKOM. B
(GYHKIIMM aBTOMATUYECKOTO0 H3BEUIATENIsl BXOJUT OOHAPYKEHUE COMYTCTBYIOIIMX
noxapy (¢paktopoB v (GOpPMUPOBAHME CHUTHAJIA NPU UX NOSBICHUM O€3 yyacTus
yeynoBeka.  TpeOoBaHuUs,  MpEABSBISEMblE K  MOXKAPHBIM  K3BEILIATEISM,
KJaccudukanus 1 ycaoBHble 0003HaueHus onpeaeneHsl B 'OCT P 53325-20009.

B cootBercTBMM ¢ O0OHapyKMBaeMbIMHU (paKTOpaMH TOXKapa pa3ianyaroT




JILIMOBBIE, TEIUIOBBIE, MJIAMEHHU, Ta30Bble U KOMOMHUpOBaHHbIE wu3Bemarenu. llo
KOH(PUTYpalui U3MEPUTEIHHON 30HbI JHIMOBBIE ONTUYECKHUE MOKAPHBIE U3BEIIATENIH
(ITN) monpa3nensioTcs Ha TOUYCUHbIE U JIMHEIHbIE, TemioBble [IW moapaznensatcs Ha
TOYEYHBIC, MHOIOTOYECYHBbIE WU JUHEUHBbIE. [l0 BO3MOXHOCTM YCTaHOBKM ajapeca
W3BEIIATENN JETATCS HA aIpECHBIE U HEAIPECHBIE.

ITo cmocoOy mepemaun mHPOPMAIIMK O MOKAPOOIACHON CHUTYAITUU TOKAPHBIC
M3BELIATENN pa3felsiioTcss Ha noporosbie [IM ¢ auckpeTHBIM COCOOOM MPUHSTUS
pelIeHus: 0 BOSHUKHOBEHUH noxapa B camoMm [1M1 u Ha ananorossie 1M1 ¢ nepenauei
KOJIMYECTBEHHOU XapaKTePUCTUKU KOHTPOJIUPYEMOTO (paKkTopa moxkapa ¢ NpUHSITHEM
pelieHrs 0 BO3HUKHOBEHHUH MOKapa B aJpeCcHO-aHAJIOTOBOM IMPUEMHO-KOHTPOJIHLHOM
npubope (AAIIKII). Anpecno-ananoroBeii IIKII ananusupyer wundopmanuio,
MOCTYIAIOMIYIO OT aIPECHO-aHAJIOTOBOT'0 W3BEIIATENS, U MOCJIE IPUHSITHUS PELICHUS O
MOKapOOIacHOW CHUTYallMu BbIJAET KOMaHAY Ha BKIIOUEHUE WHIUKALUU pPEKUMa
ITOXAP coorBeTcTByIOLIETO MOXKApHOTO H3Bemarensd. [loxxapHele w3Bemarenu c
KOMOMHUPOBAHHBIM CIIOCOOOM TMeperadyd WH(OpMAIMU OTHOCITCS K aJpEecHO-
aHAJIOTOBBIM M3BEIIATENISIM, MOCKOJIbKY HAJIMYKWE MOPOrOBOr0 KaHalia HE U3MEHSET
anroputMa paboThl aJPECHO-aHATIOTOBOW CHCTEMBI: TUCKPETHBIN CUTHAJ BBITACTCS B

JIOTIOJIHEHHUE K aHAJIOTOBOMY U pelienue o  nepexoze B pexxum [TIOKAP npunumaer
takxke AATIKIL.

1.3.1. /IbiMoOBBI€ MOKAPHbIE U3BELIATEN

JIpIMOBBIE TIOKapHBIE H3BEIIATEIM BO MHOTHMX CiIydasX SBISIOTCS HaubOoJsiee
3 PEKTUBHBIMH, MTOCKOJIBKY IO3BOJISIOT ONPEACIINTh BO3TOPAaHWE HA PAaHHHUX JTarax,
0 BO3HHKHOBEHUs OTKpbIToro orHa. B Csome mnpasun CII 5.13130.2009
[Ipunoxenune A «llepeyeHb 3MaHUl U COOPYKEHUN, MOMENIEHUNH U 00OpYIOBaHUS,
MOJUICKAIUX ~ 3al[MT€ aBTOMATUYECKMMHM YCTAaHOBKAMH  IIOKAPOTYIIEHHUS U
ABTOMATHYECKOW TIOKApHOW CHUTHAJIW3ALMUE» ONPENCIICHbl BHUIbBl 3JaHUN H
MIOMEIIEHUH, KOTOphIE  CJeAyeT  OoO0OpyIoBaTh  JBIMOBBIMH  IOKAPHBIMH
M3BEIIATEISIMHU. DTO 3J]JaHUs 1 TIOMEIIEHHUS apXUBOB, YHUKAJIbHBIX U3JIJaHUM, OTYETOB,
PYKOIIUCEH W  Jpyrod  JOKYMEHTAIlMd OCO0OW  IIGHHOCTH;,  OOIIEKHTHS,
CIEUAIM3UPOBAHHBIC KUJIBIE JOMA I MPECTAPEIbIX U UHBAIUIOB; OJHOATAXKHbBIC
3MaHUS U3 JIETKMX METAUIMYECKUX KOHCTPYKIMH C TOJIMMEPHBIMU TOPIOYUMU
YTEIUTUTEISAMHA; 3/IaHUs OOIIECTBEHHOTO U aJIMUHUCTPATHBHO-OBITOBOTO Ha3HAYCHUS,
3MaHUS NPEANPUATHI TOPTOBJIM; TOMEIICHUS CBA3U U T./I.

[Io npuHmuny npeuctBust AeiMoBbie [  moppasnenstoTcss Ha  ONTHKO-
AJIEKTPOHHBIE U MOHU3ALIMOHHBIE.

OnTHKO-3/1eKTPOHHBbIE U3BENIATeIH

[IpuHIMn ~ nHEWCTBHSL ~ ONTUKO-AJIEKTPOHHBIX  (ONTHYECKHX)  JBIMOBBIX
U3BeIIaTeNied OCHOBAaH Ha W3JIYYEeHHH B JHIMOBOW KaMepe HMIIYJbCOB CBETa
CBETOAMOJOM, OOBIYHO HH(PAKPACHOTO [Mara3oHa 4YacToOT, M PErHcTpaluu
otpaxkenus (puc. 2) horoanonoM. Ecinu B kamepe MOSBIISIOTCS YaCTUIIBI JbIMA,
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0). /[eiMoBas kamepa C dYacTHULIAMHU
JbIMa
Puc. 2. [Ipunuun GyHKIMOHUpOBaHUs ontudyeckoro 111

4acTh CBETAa OTpa)XaeTcs OT HUX U MomnajaeT Ha (OTOANO/, YBEIUIMBAETCS YPOBEHD
AJIEKTPUUYECKOTO CUTHajla Ha €ro BbIXOJe, U OOHapyKUBaeTcs Hanuuue JbiMa. Jliis
UCKIIIOYEHUS JIOKHBIX CpadaThIBAHUN HEOOXOAUMO, YTOOBI B HOPMAJIBHBIX YCIIOBUSIX
Ha (OTOAMOJ TONajal MUHUMANIbHBIA CUTHAJ. B ujeane oH JOJDKEH MPUOIMKATHCA
K HYJIO. DTOTO MOKHO JIOOUTHCS JIMIIL MPU HMCHOJIB30BAHUM JHIMOBOI KaMephl
CIOKHOW KOHCTPYKIIMM W3 MaTOBOTrO (HEOTpaXkalolllero) IUIACTHKA, KOTOPBI
ociabisgeT OTpaKEHHBI OT CTEHOK JIbIMOBOM KaMmepbl CHUTHajl, M CBETO H
($OTOAMOIOB € Y3KUMHU IUArpaMMaMU U OThbIOCTUPOBAHHBIMU ONTHYECKUMH OCSIMHU.

B npouecce skcmiiyataniiy Ha CTEHKaX JbIMOBOM KaMepbl OCaXIAeTCs IbLIb,
YTO MPUBOJUT K YBEIMYEHUIO CUTHAA (POTOaMOAA U, IPU OTCYTCTBUHM TEXHUYECKOTO
00CITyKMBaHUS, K TOBBIIICHUIO YYBCTBUTEJIBHOCTH M K JIO)KHBIM CpabaThIBaHUSM
[TN. Jlnst coxpaHeHusl 4yBCTBUTEIBHOCTU B COBPEMEHHBIX ONTHYECKUX U3BEIIATENSIX
WCIIOJB3YETCSl aJalTUBHBIX MOPOT: YPOBEHb CHUTHAJIA M3MEPSIETCS MPU TOMOIIH
aHajoro-uu@poBoro npeodpa3zoBaTesst U €ro MeJICHHbIE U3MEHEHUSI TEPUOANIECKU
KOMIIEHCUPYIOTCSI KOPPEKTUPOBKOM mopora cpadaTbiBaHUs, BEJIMYMHA KOTOPOTO
XPAHUTCS B SHEPrOHE3aBUCUMON MaMsTH (cM. 1. 2.2.7).

TpeOoBaHusi, MNOpPEeabABISIEMbIE K  ONTHUKO-3JIEKTPOHHBIM  (ONTHYECKUM)
IBIMOBBIM HM3BemaressiM u3noxkensl B ['OCT P 53325-2009. Jlns To4YedHBIX
JTBIMOBBIX ONTHUYECKHX HW3BEHIATE]IEH UyBCTBUTEIBLHOCTh OMPENENAETCS 3HAUYECHUEM
YAEIbHON ONTHUYECKOW MIOTHOCTU CPEJbl, KOTOpasi COOTBETCTBYET 3aJbIMICHHOCTH
OKpY KaroIIen cpeibl, 0CIa0IAI0IIeH CBETOBOM MOTOK:

moy= % lg (Py/P), nb/m, rne

a). JleiIMoBas KaMepa Ipu OTCYTCTBUM JbIMa

d - onTuyeckas JJIMHA IMYTH Jy4a B KOHTPOJIHPYEMOU 30HE, M;

Py - MOIIHOCTH U3Ty4eHUS, TPOIIEIIIETO Yepe3 He 3aJIbIMICHHYIO CPEey;

P - MOIIHOCTB U3y4eHus, 0CIA0IEHHOr0 3aJbIMJIIEHHOM Cpeloi.

3HaueHUEe YyBCTBUTEIBHOCTH MOPOTOBBIX ONTHYECKUX TOUYEUYHBIX MOKAPHBIX
m3Bemarened no 'OCT P 53325-2009 nmpu ucCObITAHUAX OODKHO HAXOAUTHCS B
npenenax 0,05...0,2 n1b/m [4].

Onrtuueckue TOYEUHBIC JHIMOBBIE HU3BEIIATEIM HauOoJiee UYyBCTBUTEIBHBI K
IBIMY, 00pa3yroliemMycs pu TICHUU JepeBa U TeKCTWIbHBIX MatepuanoB (TI1-2, TII-
3 mo I'OCT P 53325-2009), mosToMy [JaHHBIE W3BEHIATEIN I€JIeCO00pa3Ho



NPUMEHSITh B TOMENIEHUSX, TJIE MOTYT BO3HHKATh WMEHHO TaKWE 3aropaHus: B
KHUJIOM CEKTOpE, B O(DUCHBIX MOMEUIEHUSIX U T.J. (CM. Ta0IIL. 2).

HNonn3zanuonnbie n3BeaTean

WNoHuzanvoHHble JIBIMOBBIE M3BEIIATENIM HCIHOJB3YIOT CHa0blii  MCTOYHUK
PaIMOAKTUBHOCTU JJIS WMOHU3AIMM MOJIEKYJ BO3JyXa B UYYBCTBUTEIBHOW Kamepe
(puc. 3a). IlonoxxutenbHble W OTPHUIIATEIBHBIC WOHBI TOJ ACHCTBHEM MOCTOSHHOTO
HampsHKEHUS, MPUIOKEHHOTO K 3JICKTPOJaM, PacIiojioKEHHBIM B JIBIMOBOM Kamepe,
CO3JAI0T JJIEKTPUUECKUH TOK ompejaeraeHHOM BenuuuHbl (puc. 30). Ilpu
BO3HUKHOBEHHUH TOXKapa B KaMepy MPOHUKAIOT YaCTHUIIbI JAbIMA. 3HAYUTEIbHAS YacTh
MPOTHBOTMIOJIO)KHO 3apSHOKEHHBIX HOHOB TIPUTSATHBACTCS K 4YacTHIAaM JbiMa U
Heutpanmuzyercss (puc. 3B). COOTBETCTBEHHO YMEHBIIAETCS BEJIMYMHA TOKa,
MPOTEKAIOIIEro 4epe3 IbIMOBYIO0 Kamepy. [lajmeHue Toka HUXKE YCTaHOBJIEHHOIO
MOPOTOBOT'0 YPOBHS BbI3BIBAET (DOPMUPOBAHKUE TPEBOKHOTO U3BEIICHUS.
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Puc. 3. Ilpunuun necTBust ABIMOBOI'O MOHU3ALIMOHHOIO U3BEIIATEls

TpeboBanus, npeabsasisieMmble K paanousotondsiM [1IU, npuseaenst 8 'OCT P
53325-2009. Ilpu ucnbpITaHUSIX TMOPOT CpabaThIBAaHUS MOHU3ALMOHHOTO M3BEIATEIIs
ONPENIENAIOT MO0 OTHOCUTEIHbHOMY M3MEHEHHUIO TOKAa KOHTPOJIbHOM HMOHH3allMOHHOU
KaMephbl, pacCUUThIBaEMOMY 10 (hopMmyie:

Y=1,-T'"-1-1,", rne

1) — TOK KOHTPOJILHON MOHU3AIMOHHOW KaMePhl B YUCTOM BO3/YXE;

[ — TOK KOHTPOJIBHOW MOHU3AIMMOHHON KaMephl MPY HATMYHUHA a3PO30JIs.

[Topor cpabatpiBaHMsI MOHU3AMMOHHOTO HW3BemaTes Y JOKEH HAaXOIHUTHCS B
npenenax ot 0,2 1o 3,0 oTHOCUTENbHBIX eAUHHUII (0. €.).

HNoHun3annoHHbIE TBIMOBBIC M3BEMIATEIN HAaMOOJEe UyBCTBUTEIBHBI K JIBIMY C
MEJIKAMH YacTHIIAMH, KOTOPhIe BO3HUKAIOT TP BO3TOPAHHM IIACTMACC M TeNTaHa
(TTI-4, TII-5 mo 'OCT P 53325-2009) u MeHee 4yBCTBUTENIbHBI K AbIMY OT TJICHUS
JPEeBECUHBI W XJIOTMKa. [109TOMYy HMOHW3AIMOHHBIE W3BEMIATEIN MPUMCHSIOTCS IS
3aIUTHI KaOEThHBIX COOPYKCHHUI U TIOMEIIEHUH, T/Ie BO3MOXKHO 3aropaHue MIacTUKa
Y TOPIOYMX KUJKOCTEH (cM. TadI. 2).

1.3.2. TemnjoBble U3BeIIATEIHN

N



Knaccuduxanust temnossix 1N u tpeboBanusa npusenenst B 'OCT P 53325-
2009 1 B OCHOBHOM COBHNAAAIOT C Pa3fEIOM €BPOIEHCKOro CTaHAApTa N0 TETIOBBIM
u3BemarensiMm EN54 4. 5.

[To xapakTepy peakuud Ha TOBBIIIEHUE TeMieparypsl TemioBsle [N
MOJPa3ACISIOTCS HA:

- MakcumanvHvle mennogvie [IH, dopMupylomue HU3BELICHUE O TMOoXape MOpu
MPEBBIICHUN TEMIIEPATYPOl OKpPYXkKaIoIIel cpellbl YCTaHOBIEHHOTO IOPOTOBOTO
3HA4YEeHUSs, T. €. IPH JTOCTHKEHUH TeMIIepaTypbl CpadaThIBaHUS U3BEIIATENS;

- oughgepenyuanvruvie mennosvie I1M, Gopmupyromme M3BEHICHUE O IOXape IpH
MPEBBIICHUH CKOPOCTBIO  HAapacTaHUsi TEMIIEPATyphl OKPYXKAIOIIEH  Ccpelbl
YCTaHOBJIEHHOT'O TIOPOTOBOT0 3HAUYCHMUS;

- MaxcumanvHo-ouggepenyuanvrvie menaogvie IIM, coBMelaroIMe CBOICTBa
MaKCUMAaJIbHOTO U AU((HEepeHIINaTbHOTO TEIIOBBIX MOKAPHBIX U3BEIIATENCH;

- mennogvie nodcapuvie uzgewjamenu ¢ oughgepeHyuarvHoU XapaKmepucmuKou,
TeMmreparypa cpabaTbiBaHUS KOTOPBIX 3aBUCUT OT CKOPOCTH IOBBIIICHUS
TEMIIEPATYPhI OKPY>KAIOIIEH CPEbl.

MakcuMarnbHble, MaKCUMaJIbHO-TU (D PpepeHInanbHbIe M3BeIaTeNn u
u3Bemiarenu ¢ guddepeHnnanbHON  XapaKTepUCTUKOW B 3aBUCUMOCTH  OT
TEeMITepaTyphl U BpeMEeHH cpabaThIBaHUS TOIPA3IEIAIOT Ha AeciaTh KiiaccoB: Al, A2,
A3,B,C,D, E, F, G, H. IluddepernuansHbIM U3BEIIATEIAM ITPUCBANBAIOT Kiace R.

TerutoBbie MakcUMabHBIE (KOHTAKTHBIE TOKOHEMOTPEOISIONME) H3BEIATENH C
noporom 70°C - 72°C u3-3a MUHUMAJIBHOM CTOMMOCTH JIOJIFO€ BPEMst ObLIN CaMBIMH
pacripocTpaHeHHbIMU B Poccun, HecMOTpsi Ha UX HUBKYIO 3(()EKTUBHOCTD.
Makcumanbnabie  TemnoBble I[IM  He oOecreunBalOT paHHETO  OMNpEETCHUS
BO3TOpaHUs, OHU AKTUBU3UPYIOTCS TOJIBKO MPU HAJWYUU OYara OTKPBITOIO OTHS
JIOCTATOYHO OOJBIIOTO pazmepa (HECKOJIbKO KBaJpaTHBIX METPOB), YTO OMPEEIsACT
3HAYUTENIbHbIE MAaTEpUATIbHBIE TOTEPU KaK OT OTHS, TaK U OT TYIICHUS MOXKapa.

Bonee 3 (hekTUBHBIMU SABISIIOTCSI MAaKCUMANIbHO-TU (P epeHIInaTbHbIE TEIIOBbIC
M3BEILIATENIM, KOTOpPbIE pEarupyroT HE TOJBKO Ha YBEJIHYECHHE aOCOIIOTHOIO
3HAQUYEHUs TEMIEPATyphbl BBIIIE YCTAHOBJIEHHOT'O IOpPOra, HO W Ha IMPEBBILICHHUE
CKOPOCTH €€ HapacTaHUsl YCTaHOBJIICHHOTO NpeAesbHOro 3HadyeHusi. Kpome toro, B
HOMEIIEHHUAX C YCJIOBHO HOpPMalbHOM Temmeparypoir cpeabl 25°C peKoMeHIyeTcs
UCII0JIb30BaTh TEIJIOBbIE M3BemiaTenu kiacca Al ¢ Temmeparypoil cpabaThiBaHUS
54°C - 65°C. B eBpormeiicknX TEIUTOBBIX M3BEHIATENX OOBIYHO YCTAHABIMBACTCS B
nuddepeHImaIbHOM KaHajle OPOr CKOPOCTH yBenudeHus TeMepaTypbl 8°C/MuH, B
MaKCHUMalbHOM KaHaie mopor 58°C.

B Hacrosmee BpeMss Hapsay ¢ TOUYedHbIMU TemuioBbIMU [IM BeimyckaroTcs
JUHEWHbIE TEIUIOBbIE M3BEIAaTeNn pa3indHoro tuna. Hampumep, B Buae kabeins c
pa3pyliaroleiicss mpu HarpeBaHUM HU30JSLUEH, WK B BUJE JIIMHHOM TpyOKu, mpu
HarpeBaHUM KOTOPOM MOBBIIIAETCA JIABIICHUE BO3/lyXa B HEH.

1.3.3. /IpiMoBBbI€ JIUHEHHBbIE U3BEIIATEIN

B ocHOBy mnpuHIMIA IEUCTBHS JBIMOBBIX ONTHKO-3JICKTPOHHBIX JTHHEHHBIX
u3Bemarenei moyoxked d3PphexT ocnabieHrus MOITHOCTH UH(GPAKPACHOTO CBETOBOTO



U3JIyYEHUs TMPU €ro MPOXOXKJIECHUH CKBO3b 3aJIbIMJIEHHOE MPOCTPAHCTBO (puc. 4).
TpeboBaHus, TPEABABIIEMbIE K JBIMOBBIM ONTHKO-3JICKTPOHHBIM JUHEHHBIM [1U,
npuseneHsl B ['OCT P 53325-2009. UyBCTBUTEIBHOCTh TUHEMHOTO W3BEIIATENS, B
OTJIMYUHU OT ONTHYecKoro toueuyHoro IIM, ompenensercs B aOCOMIOTHBIX €IUHHUIIAX

3aTyxaHusa B 1b umu B %. I1o ynomsinytoMy ['OCTy mopor cpabaThiBaHUS
noimkeH 0bITh He MeHee 0,4 1b (9%) u He 6omnee 5,2 1b (70%) [5].

O q

HcTounuk cBeTa CBeTOYyBCTBUTEINHLHOE
YCTPOMCTBO

OHTI/IKO-SHGKTPOHHHﬁ H3BCIIATCIIb B OTCYTCTBUU JIbIMa

1D dn

HcTtounuk cBeta M CBETOUYBCTBUTENBHOE
\ /7 YCTPOMCTBO

OHTHKO-BHGKTPOHHBIﬁ H3BCIIATCJIb IPHU HAJIMYHUU JbIMa

Puc. 4. Ilpunuun nelcTBUsl ONTUKO—3JIEKTPOHHOTO JIMHEWHOTO THBIMOBOTO M3BEILIATENs

ONTUKO—3JIEKTPOHHBINA JIMHEMHBIA H3BEIIATEb MOYKET KOHTPOJUPOBATH 30HY
MPOTSHKEHHOCTEI0 10 100 M M COOTBETCTBEHHO mmiomans 0 1000 M. Dru
W3BEIIATENN MOTYT MCIIOJb30BAThCA B MOMEMICHUSAX C BBICOTOM MOTOJIKOB A0 18 M.
TpeboBaHus MO yCTaHOBKE JIMHEMHBIX JABIMOBBIX M3Bemiateneit mpusenensl B HIIb
88-2001*. CoBpeMeHHbIE JUHEWHBIC W3BEIIATENN HECI0XXHBI B YCTAaHOBKE U
AKCIUTyaTalli, UMEIOT HECKOJIbKO (PUKCHUPOBAHHBIX YPOBHEW UYyBCTBUTEIBLHOCTU U
KOMIIEHCALIUIO 3albUIeHHs] CBETOPMIBTPOB. B OONMBIINX MOMEIIEHUSIX, OCOOEHHO C
BBICOKMMH TOTOJIKAMH, OHHM Oosiee 3(G(PEKTUBHBI, YEeM TOYEYHBIC JBIMOBBIC
u3Benatenu. JInHeliHble U3BeNIaTeN, B COOTBETCTBUM C (DU3UYECKUM MPUHIUIIOM
paboThl, BHICOKOA(P(HEKTUBHBI TP OOHAPYKEHHUH JIbIMA JIF000r0 THNa (Tad. 2).

1.3.4. KoMOuHHUpOBaHHBIE U3BeLIATEH

KoMmOuHMpoBaHHbIE HW3BEHIATENN pEArupyroT Ha JBa wWid Ooisiee Qakropa,
XapakTepU3yOUMX TMOsSBJICHUE ouara mnoxkapa. WX mnpuMeHeHHe 3HAYUTEIbHO
noBbImaeT 3PPEKTUBHOCTh, CUCTEMBI MOXapHOW curHanuzanuu. CoueTaHue
UCIIOIb3YEMbIX MPUHIIMIIOB IEUCTBUSA U OOHAPYKUBAEMbIX (PAKTOPOB MOKapa MOKET
ObITh paznuuHbiM. HauOosbliee pacnpocTpaHEHHUE MONYUYUIN KOMOWHHPOBAHHBIC
M3BelIaTeNn, 00HAPYKUBAIOIIKE MOBBIIICHHE TEMIIEPATYPbl U JbIM.

B tabnuue 2 npuBeaeHa XapaKTEpUCTUKA OOHAPYKEHUSI TECTOBBIX MOXKAPOB MO
I'oCt P 53325-2009 pa3nuuHblMM ~ TUOAMHU  [OKAPHBIX  W3BELIATENEH.
VYHuBepcaibHBIMU M3BEIIATENISIMU, PEAarupyroluMu Ha J000M BHUJ BO3TOpaHUs,
ABJISIIOTCSL  KOMOMHUPOBAHHBIE,  HAMpUMEp, JbIMOBOM ONTUYECKHI / TEMIOBOM
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u3BenaTe b, YIyUllIeHUEe XapakTepucTUK KoMOuHupoBaHnHoro IIM moxxHO moctuyb
Ipu COBMECTHOM 00paboTke uHGOpPMAIMU IO Pa3IMYHBIM KaHallaM, Hampumep,
MOBBIIIEHUE YYBCTBUTEIBHOCTH JILIMOBOTO KaHaya MPY MOBBIIIEHUU TEMIIEPATYPhl B
neiMoBoM/TersioBoM  I[IM  mo3Bonsier moBbICUTH  ero  3(G(PEKTUBHOCTh  MOpH
oOHapy»)eHUH «OBICTPbIX» moxapoB, Tuna TII-1, TII-4, TII-5 1o ypoBHS TBIMOBOIO
MOHU3AIMOHHOTO u3Belarens. JIuHeitHsie AbIMOBBIE M3BeIIaTeNn YPHEKTUBHBI TPU
JTOOBIX BUJIaX MOXKAPOB 3@ UCKIOYEHHUEM TOPEHUsI CIUPTOB, KOTJIa BbIJICJICHUE JAbIMa
OTCYTCTBYET.

KayecTBEHHO HOBBI  YPOBE€Hb 3alIUTHl  JTA€T  MYJIbTHUKPUTEPHUATBHBIN
U3BEUIaTEIb, KOTOPBIM KOHTPOJHMPYET OJHOBPEMEHHO H3MEHEHuEe 4 IMapaMeTpoB
OKpY>Karollel Cpebl: HAIMYUE YaCTHUI] IbIMa, U3MEHEHUE TEMIIEPATYPhI, BbIJICTICHUE
yrapuoro raza (CO) u wuHppakpacHoe wu3znydyeHue. OH TMO3BOJISIET BBISIBUTH
M0’KapOOIaCHYI0 CUTYallMI0 HAa paHHEN CTaJIuU U UCKIIIOUUTD JIOKHBIE CpadaThIBaHUS
IPU JIFOOBIX IOMEXOBBIX BO3JIEUCTBUSAX HE CBSI3AHHBIX C MOXKAPOM.

Ta0muna 2
quCTBI/ITeJILHOCTL MOoKAPHBIX H3BemaTe.}1eii K TCCTOBBIM Oo4YaraM Iozkapa
Tun TectoBoro noxapa (cm. Tad.a.1)
TII-1 TII-2 | TI-3 TII-4 TII-5 TII-6
bIM BIM bIM
OCHOBHBIE COITyTCTBYIOILIIUE HbiM, HbiM, HbiM,
mIams, JpIM JpIM | mIams, | ILTaMs, Temo
(bakTopsl
TEILIO TEIIO TETLIO
TennoBoit X H H X X O
JIBIMOBOM ONITUYECKUI H 0] 0] X X H
JIpIMOBOM MOHU3AITMOHHBIN 0) X X 0) 0) X
JIbIMOBOM JTHHEWHBIN X 0] 0] 0) 0] H
JlazepHblil acIUpaIIMOHHBIN O O O O O H
KomMOuHUpOBaHHBIN IBIMOBOM
PO A X 0 0 X X 0
ONTHUYCCKUI/ TEIIOBOM
MyabTUKPUTEPHUATLHBIN
YHRTHEPHTEpHais 0 0 0 0 0 0
I6IMOBOI /TeruioBoit/ CO/mmams

Xapakrepuctuka ooHapyxenus: O —otmimyHo; X — xopomo; H — He oOHapykuBaerT.
1.4. Buabl cucTeM NMOKAPHOM CUTHAJIU3ANUHA

TexHuyeckue cpeAcTBa OOHAPYKEHUs MOXKapa U OMOBEIICHUSI 00BEAUHSAIOT Ha
00BbEKTE B €IUHBIN KOMIUIEKC, KOTOPBIN MO3BOJISIET HE TOJBKO MPUBJICYHL BHUMAHUE
J0JIeH, HaXOASIINXCS BHYTPH 3[aHUSI U B HEMOCPEICTBEHHOM OJIM30CTH OT HEro, HO
U C TIOMOIIBIO CPEJICTB CBSI3U TMEpeaaTh TPEBOXKHOE H3BEIICHHE B IICHTPaJbHBIC
CIYKObI, a TaKXke OTKIIYUTh CHUCTEMY BEHTWISIUU, BKIIOUYUTH CHUCTEMBI
MOKapOTYLIECHHUSI, CACTEMBI ABAKyalluy, pa30JIOKUPOBATH ABEPHU HA MYTSIX IBaKyalllH,
MpU HEOOXOJMMOCTH, BKIIOUHUThH JBIMOYJAJIEHUE W TOANOP BO3AYyXa, YCTAHOBUTH
mudtel HA mnepBoM dTaxke U T.a4. CPopMUpoOBaHHBIE TaKUM OOpPa3OM CHCTEMBI
MOKapHOM  CUTHAJIM3AlMKM  Pa3IMyaloTCsi COCTABOM  TEXHUYECKHX  CPEJICTB,
CTPYKTYpOW TMOCTPOEHUS M BHUJOM KaHAJIOB cOopa W mnepedauyr HHOOpMaINH,
YCIOBUSIMH TPUMEHEHUS U JAPYTUMU XapakTepucTukamu. OJIHaKO TJIaBHBIMU
OTJIMYUTENIbHBIMU ~ TPU3HAKAMHU  SIBJISIIOTCS  XapaKTEPUCTUKU  B3aUMOJICUCTBUSA
u3BeHlaTeIed U MIPUEMHO-KOHTPOJIBHBIX MPUOOPOB B  CHCTEME MOXKApHOU



curHanuzanuu. K HUM OTHOCSTCA, MPEXKJE BCEro, TOYHOCTh OMPENEICHUS] MecTa
BO3rOpaHus, a TaKke Ccroco0 Tmepedauyd HU3BelaTeNssMu HUHPOpMaIlUUd O
MOKApPOOIMAaCHOM CHUTyalldd B 3allUIIa€MOM TIOMEIIEHUU U CTENEHb KOHTPOJIS
pabotocniocobnoctu I[IM. JlaHHbIe XapaKTEPUCTUKU B 3HAYUTEIBHON CTEMECHU
OMPENEIAIOT TAKTUKO-TEXHUYECKIE BO3MOKHOCTH CUCTEMBI B 11€JIOM. B cBA3U ¢ 3TUM
BBIJICJISIIOT — MOPOTOBBIE HeaJpecHble ('TpaaulluoHHbIE"), agpecHble (OMPOCHBIE U
HEOIPOCHBIE) U aJIPECHO-AHATIOTOBbIE CUCTEMBI.

TpaauiMoHHBIE CUCTEMbI MPUMEHSAIOT AUCKPETHBIM CIOCO0 mepenadyd MHPOpMaIuu
OT u3BemiaTeNns B NpueMHO-KOHTpoJibHBIM npubop (IIKII), mpu kotopom pemieHue o
BO3HHKHOBEHUH IOXKapa NMpUHUMAETCA B u3Bemarene u nepenaercs B 1IKII B Buae
n3BemieHua "lIloxkap". Takue cucremMbl HMEIOT OIPAHUYEHHBIE BO3MOYKHOCTH
OMpeNeNIeHHs] MECTa pa3MelleHus CpadOTaBIIEro MU3BEIIATEN — TOJIBKO MO HOMEPY
uuieiida, B kKoTopblid OH BKIOYeH. [loatomy B CBose mpaBun CIT 5.13130.2009
«Cucremsl MPOTHUBONIOKAPHOU 3aLUUTHI. YCTAHOBKH TTOXXAPHOI
CUTHAJIM3ALOMU U TTOXKAPOTYHIEHMA ABTOMATHUYECKHUE. Hopwmbl u
MpaBWJia MPOCKTUPOBAHUS)  YCTAHOBJIEHBI  OrPAHUYEHUS 1O  KOJUYECTBY,
PACIIONOKEHUIO U TUIOIIAA MOMEIIEHUH, B KOTOPBIX 30HA KOHTPOJISI 000pymyercs
OJIHUM TIeH(OM.

CtpykTypa MOOCTPOEHHUSI TPAAUIMOHHON CHUCTEMBI — paJUaIbHOTO THMIA C
OTHOCUTENILHO HeOonpmuM KonuyecTBoM [1M, mnoakiodyaeMblX K MPUEMHO-
KOHTpOJIbHOMY mpubopy nuieidoB curHanuzamuu. Ilpu 3TomM He pomyckaercs
pa3BeTBiieHHe mUIek(da. ABTOMAaTHYECKHM KOHTpoJb paborocnocodbnoctu [ B
TaKOW CUCTeME OTCYTCTBYET U JUIsl MOBBIIICHUS HAJIEKHOCTU B KaXJIOM MOMELICHUU
TpeOyeTcsl ycTaHaBIMBaTh HE MeHee 2-X u3Bemartenei [3]. JlanHas cuctema numeer
KECTKYI0 CTPYKTYpy M TPaKTHUUYECKH HE TMO3BOJSET OOECHEUYUTh YIPaBICHHE
MOXKapHOW aBTOMATUKON Y MHKEHEPHBIMU CUCTEMaMU COBPEMEHHOTO 3/IaHMUSI.

B cocTtaB ampecHbIX cHCTEM BXOAST aJpECHbIE M3BELIATEIN WM HEaJpPECHbIC
M3BELIATENU C a[pECHBIMU MeTKaMu WK 01okaMu, kotopsie nepenatot Ha [IKII kox
CBOEro ajpeca MpU aKTUBU3AIUMU. B Takux cucTeMax BO3MOXKEH OJHOBPEMEHHBIH
KOHTPOJIb OOJIBIIOT0 KOJTMYECTBA HE3aBUCUMBIX aJPECHBIX 30H (TPYIIT MTOMEIICHHH ),
YTO 1O CpPAaBHEHHUIO C HEAJAPECHBIMH CHUCTEMaMH 3HAUYUTENIBHO paCIIUPSET
BO3MOXXHOCTH 3alIUThl KPYHHBIX 00BEKTOB. OJHAKO B HEOMPOCHBIX aJPECHBIX
CUCTEMaX MPAKTUYECKH HEBO3MOXKHO pealn30BaTh AaBTOMATUYECKUN KOHTPOJIb
pabotocniocobHoctn I, Tak KkKak He KOHTPOJUPYETCS HaJU4YUE CBSI3H C
W3BENIaTeNIeM W TpH OTKa3e HHTepdeiica HUKaKue COOOIIEeHHUS HE MOTYT OBITh
nepenanbl Ha [TIKII. DTo Takxke ompenenseT HEOOXOIUMOCTh YCTAHOBKU HE MeHee 2-
x [IM B momenieHuu, KpOME TOrO COXPaAHAETCS HEOOXOAMMOCTh HCIOJIb30BAHUS
paaranbHBIX MIIEH(OB.

OTHUX HEIOCTATKOB JUIIEHBI aJAPECHBIE ONMPOCHBIE CUCTEMBI C ABTOMATUYECKUM
KOHTpPOJIEM pabOTOCHOCOOHOCTH, HAaNpUMEp Cepus aApPECHBIX H3BeElIaTeNeH
Jleonapno Cuctem CeHcop: MepUOAUMYECKUN OMPOC H3BeEIIaTeIeH, BKIIOUYCHHBIX B
aapecHyr0o  mmuHY  (JIF0OOOM  TOMOJIOTHMH),  OOecleuyMBaeT  KOHTPOJIb  HX
PaboTOCIIOCOOHOCTH TIPH JII0OOM BHJIE OTKa3a, YTO IO3BOJIACT yCTAaHABIMBATH IIO
OJIHOMY M3BEIIATENII0 B KaXJIOM IOMEIIEHUH BMeCTO ABYX (corjacHo 1. 13.3.3
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Csopa Ilpasun CII 5.13130.2009). Kpome Tor0, Mpou3BoJibHAs CTPYKTYpa aApecHOM
IIMHBI W 3HAYUTENbHOE KoaudecTBO mojkmoyaeMbix [ (99 mTyk) mo3Bossior
3HAYUTEILHO YMEHBIIUTh PAacXOjbl Ha Kabelb U MOHTaX. B aapecHbIX OMpOCHBIX
M3BELIATENSAX MCIOJIB3YIOTCS CIOXKHBIE aJrOpuTMbl  00paboTKU UHMOpMaINH,
Harpumep, MIPUMEHEHHE aHaJIoTo-1U(PPOBBIX npeobOpazoBarTeneit u
SHEPrOHE3aBUCUMOM MaMSITH MO3BOJISET 00ECNEYUTh aBTOKOMIICHCAIIUIO U3MEHEHUS
yyBcTtBUTeNnbHOCTH [IM. ®opmupoBanune curHanoB «HeucnpaBHocTe» 1ipum
JNOCTW)KEHUM HI)KHEW TpaHUlbl aBTOKOMIIEHCaMu W curHaioB «TO» mpum
3ambUIeHUH JIbIMOBOM Kamepsbl [1M 1mo3BosisieT 3HaYuTENbHO YMEHBIIUTh PAacX0/Ibl Ha
TeXHUYeckoe  oOcmyxkuaHue. CraOunuzanus  ypoOBHS ~ UYBCTBUTEJIBHOCTH
oOecrieurBaeT CHUKEHUE BEPOSITHOCTH JIOKHBIX CpabaThIBAHUI JJaXe MPU YCTAHOBKE
BBICOKOM UYYBCTBUTEIBHOCTH, COOTBETCTBEHHO YMEHBIIACTCS BPEMsS OIPEICICHUS
BO3TOpPaHMUSL.

Hcnonbs3oBaHWe agpeCHBIX ONPOCHBIX CHUCTEM 3HAYUTEIIBHO IOBBIIIAET
HaJIE)KHOCTh Pa0OTHI MOXKAPHON aBTOMATHKHU, XOTSI €€ CTPYKTypa OCTAETCS KECTKOU
Y, KaK B PEABIIYIINX CUCTEMAX, onpenaensercs TuroM ucroias3dyemoro IIKII. Kpome
TOr0, U B 3TUX CHUCTEMAxX COXPAHSETCS HEAOCTATOK, MPUCYIIUH BCEM IMOPOrOBBIM
CUCTEMaM: HE3aBHCUMO OT pealu3oBaHHOro anroputma, curhHain [IOXKAP
dbopmupyercs moxkapaeiM  u3pematenemM u IIKII He wnmeer wundopmamuum 00
W3MEHEHUH CUTyallud B KOHTPOJHUPYEMBIX 30HAX, COOTBETCTBEHHO HEBO3MOXKHO
chopMHpOBaTh TMPEABAPUTEIBHBIA CUTHAJI HAa pPaHHUX JTamax pa3BUTHUSA
M0KapooINacHOW CUTyallud. DTO HE MO3BOJSET MUHUMHU3UPOBATH MATePHAIbHBIN
yiiep0O Kak OT BO3TOpaHUs M TYIICHHS, TaK U OT HApYUIEHUS HOPMAJbHOIO peKUMa
paboThl 00BEKTA, CBA3HOTO C IBAKYaI[UEN COTPYIHUKOB.

['1aBHBIM OTJIMYHMEM aJPECHO-AHAIOTOBBIX CUCTEM OT MOPOTOBBIX SIBISETCS TO,
YTO B HHUX TOXKAPHBIA aJpPECHO-aHAJIOTOBBIM W3BEHIATEIb H3MEPSAET BEIUYUHY
KOHTPOJIMPYEMOI0 mapameTpa (HampuMmep, YPOBEHb 3aJbIMICHUSI UM TEMIIEPATYPY)
U TpaHCIUPYET €ro 3HaueHuWe NpH oOpaimeHuu aapecHo-aHaitoroBoro [IKII
(AAIIKII) nmo cootBercTBytomemy aapecy. AAIIKII sBasiercst cnennain3upoBaHHON
OBM, neHtpoM 00paOOTKM NaHHBIX IO CIOKHEWIIMM alropuTMaM B pPEaIbHOM
MmaciiTabe BpeMeHH, 00eCTieunBaeT MaKCUMAJIbHYIO CKOPOCTh MIPUHSTHUS PEIICHUNA U
yOpaBJ€HUs MOJCUCTEMaMU IMOXApHON aBTOMAaTHKH, OMNOBEUIEHHS M 3BaKyallHH,
WHKEHEPHBIMUA CUCTEMaMH, C OTOOPA)KEHUEM COCTOSHHSI 00bEKTa B BHUJIE TEKCTOBBIX
cooOmiennit u nepenadeit nx Ha [I3BM.

2. AAPECHO-AHAJIOI'OBBIE CUCTEMBbI MNOXAPHOM
CUT'HA/IU3ALI U

2.1. HpenMymeCTBa AAPECHO-AaHAJIOTIOBBIX CUCTEM

* ApecHo-aHaloroBas CUCTeMa B peaJibHOM MaciiTabe BPEMEHH MPOU3BOJUT
coop u 00paboTky wuHpOpPMALIUM, UYTO OOECIEUHUBACT IOCTOSHHBIA KOHTPOJIb
COCTOSIHUSI 00BEKTa U CUCTEMBI.

* AZpecHo-aHAJIOTOBasi CHUCTEMa TIO3BOJIIET 3HAYUTEIHHO COKPATHTHh BpEMS
oOHapyXeHHsI 3aropaHus, (PUKCUPYsI HE3HAYUTEIHHBIC OTKIOHEHUS OT HOPMaJbHBIX



napaMeTpoB B KaxJI0M 30He, (OpMUPYS NPeaypeauTeabHbIe COOOIIEHUS ¢ TOYHBIM
yKa3aHUEM MECTa.

* [Io xaxaomy anpecHo-anamoroomy IIM B AAIIKII nporpammupyercs nBa
nopora: npeasaputenbhbiii - «[IPEJYIIPEXXIEHWEY», npu ypoBHAX 3aabIMIICHUS
sHauntenbHo Huke 0,05 nb/m, u «IIOXAP», npu ypoBusx 3aasimiieHust ot 0,05
nb/M 1o 0,2 nb/Mm.

* [IporpaMmupoBaHue TMOPOTOBBIX YPOBHEM KOHTPOIUPYEMBIX MMapaMeTPOB
U3BelIaTeNe Ha pa3HOe BpeMsi CYTOK M JIHU HEJEIU, a TakKe BO3MOXKHOCTD
ajanTallid WX YYBCTBUTEIBHOCTH B MPOLECCE AKCIUTyaTallMU MO3BOJSET MOBBICUTH
JIOCTOBEPHOCTh OOHAPYKEHUSI MOKapa.

* B cucreMe = NOCTOSSHHO  OCYIIECTBISIETCSI ~ KOHTPOJb  IAapaMeTpoB
(YHKIIMOHUPOBAHUS MOKAPHBIX M3BelIaTeNel ¢ GOpMUPOBAHUEM HM3BEIICHUS 00 MX
HEUCTPABHOCTH, KaK TMOCPEICTBOM CHUCTEM aBTOMATHYECKOrO0 KOHTPOJSA, TaK H
MOCPEACTBOM  aHAJIM3a XapakTepa HW3MEHEHMsS 3HAYeHUHW KOHTPOJIUPYEMBIX
napaMeTpoB OT Ka)KJI0TO U3BELIATENS U OT UX COBOKYITHOCTH IO 30HAM.

* CuctemMa aBTOKOMIIEHCAIIMM TO3BOJSET MOJACPKUBATH MOCTOSHHYIO BBICOKYIO
3¢h(HEKTUBHOCTh (PYHKIIMOHUPOBAHMS JBIMOBBIX HW3BEIIATENICH, MaKe €Cld OHHU
3arps3HSAIOTCS B MPOLECCE SKCIUTyaTallid, TeM CaMbIM YBEIWYUBAECTCS MEPUOJ
MEXKy TEXHUYECKUMH 00CITyKUBAHUSIMU.

* OtoOpakeHne WHGOPMAIMKM TPOUZBOJUTCA HA JUCIJICE B BUIE TEKCTOBBIX
COoOOmEeHnt B yAOOHOM Il omepaTtopa Bume. J{OMOTHUTETPHO BO3MOXKHO
MOJKJIIOYCHUE TIEPCOHATBHOTO KOMIIBIOTEpa Il OTOOpakeHws WHGOpMAIu B
rpadgu4ecKkom BUJE.

* lcnonb3oBaHne KOJNBIEBOTO TUIeH(a CHTHATU3alMKA TO3BOJISET CHUCTEME
HOpMaNTbHO (YHKIIMOHUPOBATH MPU 0OphIBE TIeH(a ¢ TOYHBIM OIIPEIeTICHUEM MECTa
HEUCIIPaBHOCTH.

* [IpuMeHeHNE U30IATOPOB KOPOTKOTO 3aMbIKAHUS MO3BOJISIET COXPAHUTh PadOTy
OOJbIIe YacTH CHCTEMBl TIPH KOPOTKOM 3aMBIKAHWW B KOJIBIIEBOM MUIeH(e
CUTHAJIU3ALNY.

* Vcronp30BaHWe OJHOM TMaphl MPOBOJAHUKOB IUICH(a CHUTHAIMU3AIMUA C OOIIUM
KonuyecTBOM A0 198 (B mocnenneit Bepcuu npotokosna komnanuu Cucrem CeHcop —
no 318) BkIOYaeMBIX B NUICH( pPa3TUIHBIX TEXHUYECKHX CPEIACTB ITO3BOJISICT
CYIIECTBEHHO CHU3UTh CTOUMOCTh MOHTaKa CUCTEMBI.

* [I[puMeHEeHNE aapecHBIX OIOBEIIATENECH M AAPECHBIX MOMAYJIEH YIIPABICHUSA
MO3BOJISIET C(HOPMUPOBATH CUCTEMY OMOBEIICHHUS U 3BaKyalluu JIIOJCH TpU TMOKape
JIF000H CIIOKHOCTH BIUIOTH 10 5-T'O THIIA.

* [IpuMeHeHNE agPECHBIX MOJYJEH yNpaBI€HUS U KOHTPOJS Pa3IMYHBIX THUIIOB
Ja€T BO3MOKHOCTH YIPABISATH M KOHTPOJIHUPOBATH pabOTy CHUCTEM MOXKApPHOU
ABTOMATHKU U WHXKCHEPHBIX CHCTEM O0BEKTa JIFOOOM CIIOKHOCTH.

* BosmoxxHocTh 00benuueHuss HecKOoabKuXx AAIIKII B eauHBId KOMIUIEKC
MO3BOJISIET 3alUTUTh OOBEKTHl C MPAKTUYECKH HEOTPAHMYECHHOW IUIOMIAJBI0 C
MOATAITHBIM HapallMBaHUEM.

Takum oOpa3om, IpUMEHEHUE aJIPECHO-aHATIOTOBBIX CUCTEM CUTHAIU3ALUU TPU
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Puc. 5. YnporuieHHas CTpyKTypa KOJbIIeBOro nuiekia aapecH0-aHaJIoroBOK CUCTEMBI

OCHOBHOE pa3IM4Yie MEXy aIpECHO-aHAJIOTOBOM U TPAAUIMOHHON CUCTEMaMHU
3aKJIOYaeTCsl B TOM, YTO NUIeH( CUTHAIU3aluu, KOHTPOJHMPYEMbIA aJIpecHO-
aHaoroBbiM  [IKII, sBnsiercss ABYXIPOBOAHBIM  KOJBLEBBIM H  4YTO  BCE
aBTOMATHYECKWE U PYUYHBIE M3BEIIATENIM, a TaKXKe OIOBEIIATeId U UHTep(elCHbIC
MO/JIyJIM MOJKJIIOUEHBI K OJTHOM M TOW K€ Mape MPOBOAHUKOB. Kaxkmoe ycTpoucCTBO,
MOAKIIOUEHHOE K TaKOMY KOJbIIeBOMY Luiei(y, mMeeT cBoil coOCTBeHHBIN "amapec",
OOBIYHO 3aJlaBa€MbIii C TMOMOIIBIO TMEpEeKIoYaTeIei, PacrnoJOKEHHbIX Ha 3aJHEel
CTOPOHE 3TOr0 YCTPOUCTBA.



[Ipubop oOMeHuBaercst nHPOpMaLMER ¢ KaXIbIM YCTPOUCTBOM MOOYEPEHO, B
MOPSAJIKE YBENUYEHHUS aapecoB. Ha kaxx10M neproje onpoca oT KaXA0ro yCTpOKUCTBa
nosiByisieTcs: HoBasi uHGopMalus 00 0OCTAaHOBKE B MECTE pPa3MEICHUS aIpECHO-
AQHAJIOTOBBIX M3BEIIATENEH, O COCTOSSHUM YCTPOWCTB M MOJAKIIOYEHHBIX K HHUM
nuieiidoB. Ilpu M3MEHEHUH CHUTYyallMM Ha OOBEKTE 3alyCKaeTCs COOTBETCTBYIOIIAS
nporpaMma YIpaBJICHUS MOXKapHOM aBTOMATUKOM M WHXKEHEPHBIMM CUCTEMaMH U
hopMHpYIOTCS COOTBETCTBYIOITHE cooOmienus. [Iporokon oomena nanabiMu 200AP
(Advanced Protocol) d¢upmbr System Sensor jgomyckaer OJHOBPEMEHHOE
MOAKJIIOUEHUE K OJIHOMY KOJiblieBOMY Huieiidy g0 159 aBTOMarudeckux ajapecHo-
aHaAJIOTOBBIX H3Bewlaresned u 70 159 anpecHbIX YCTPOWUCTB (aIPECHBIX PYUYHBIX
W3BEIIATENEN, ONOBEIIATENEH, MOAYJIEH YIIPABICHUS, KOHTPOJIS CyXUX KOHTAaKTOB, B
TOM YHUCJIE MHOTOKaHAJIbHbBIX, 1 MOJYJIEH KOHTPOJISI HEAPECHOTO MoILIeida).

IIpu Bo3nukHOBeHuu mnoxapa AAIIKII Oynmer uHAMIUPOBATH TEKCTOBOE
COOOIIIEHHE O MECTE BO3rOpaHMS, MOXKET aBTOMATHYECKH HAyaTh OPTraHU3AIUIO
ABaKyally, BKIIOYUB NUTAIOIIMECS OT Nuieida aapecHble OMoBenaTeau, Iubo
TPaJUIMOHHBIC OMOBEIIATENN WM CUCTEMbI PEYEBOT0 OMOBELICHUS, TOAKIIOYEHHbBIC
yepe3 aapecHble MOAYJM yIpaBlieHUsA. Vcrmonp3oBaHWE aApeCcHBIX OMOBEIIATENEH
oOecrieurBaeT BO3MOXHOCTh WHAMBUIYAJIbHOTO YIPAaBICHUS KaXKJIbIM W3 HUX B
MpoIlecce AKCITyaTalliy, a MPUMEHEHUE OIOBEeIIATeNIe, MUTAIIMXCs OT muehda,
CHUJKaeT 3aTpaThl Ha MPOKIAAKY MPOBOAHBIX JIMHUM CHUCTEMbl CUTHAIM3ALIUM.
Moaynu  ynpaBia€HHST HCHOJB3YIOTCS Ui OTKIIFOYEHHS  TEXHOJIOTMYECKHX
AJIEKTPOYCTAHOBOK, HANpUMEp, CHCTEMbl BEHTWISIUUM W KOHIWLIHOHUPOBAHUS
BO34yXa. bONBIIMHCTBO aapecHO-aHanoroBbix noxapHbix [IKII nmeroT BCTpOoeHHBIN
andaBUTHO-LIMGPOBON AHCIUICH, KOTOPBIA OTOOpa)XaeT TEKCTOBBIE COOOIICHUS B
ClIy4ae TPEBOTH WJIM HEUCTIPABHOCTH. [10Ib30BaATEND MOKET IO CBOEMY YCMOTPEHUIO
3alporpaMMHUpPOBATh COOOMIEHUST O MECTOHAXOXJICHUM JIIOOBIX KOHKPETHBIX
YCTPOUCTB, HanpuMmep: "Tennosoii uzeewyamensd 6 60iIEPHOM ROMEUWEHUU Y OKOTIbHO2O
amadxca’.

JIOTIOJIHUTENBHO JUCIIIIEH MOXET OTOOpaKaTh JJIsi KaXKJIOr0 aBTOMATHYECKOIO
M3BeIIATENs CAEAYIONTYI0 HHPOPMAIHUIO:

- TeKylllee, cpeaHee, HauOoJblIee KM HaUMEHbIIEEC 3HAYCHHE BEIIMYUHBI
KOHTPOJIUPYEMOTO CUTHAJIA;

- TEKYILEe TECTOBOE 3HAYCHUE BEIIMUMHBI CUTHAJIA;

- Ka4deCTBO CBSI3U C aBTOMAaTUYECKUM U3BEIIATENIEM;

- CTENEHb 3arpsA3HEHUsS ABTOMATHYECKOTO HW3BEIIATENsl WU IPOTHO3 CPOKOB
TEXHUYECKOT0 00CITyKUBAHMUS.

[Topsimok paboOTHI ¢ CUCTEMOM MPOrPAMMUPYETCS C MOMOIIBI0 TaK Ha3bIBAEMOM
"TaOMUIBl COOBITUM M BBITIOJIHAEMBIX JaecTBui", xpansmehcsa B mamsatu AAITIKII.
OHa omnpenpensier, Kakoe JIEWCTBHE NPEANPUHUMACTCS B CIy4ae IOCTYILICHUS
CUTHAJIa TPEBOTM OT KOHKPETHOTO ABTOMATHYECKOrO WM PYYHOrO HW3BELIATENS.
[Ipumenenue TabauLIbl, HAMPUMEDP, TOMOTAET OPraHU30BATh MPU MOXKAPE B OOJIBIINX
3IaHUSAX MOATAHYIO dBaKyallnlio, 00ecriednBasi IEPBOOUEPETHBIN BBIXO/ TEM JIOJISAM,
KOTOPBIM YIPOXaeT HEMOCPEACTBEHHAS OIACHOCTh, a HAXOISUIMMCS B JAPYTUX
MecTax — BbIXO/Jl 00Jiee MO3AHUH.
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2.2.1. IIporokoj oOMeHa TaHHBIMH

[Moxapubiit  AAIIKII oOecrneunBaeT »3JIEKTPONUTAHHEM BCE YCTPOMCTBA,
MOJKIIIOUEHHBIE K CUCTEME, U 0OMeHUBaeTCss HH(OpMalreil ¢ HUMH 1O TOU ke mape
npoBOAHUKOB. Ilepemaua [aHHBIX OCYIIECTBISETCA HM3MEHEHUEM 3HAYEHUS
MOCTOSHHOTO HANPSKEHUSI OTHOCUTENBHO YPOBHS 24 B.

[TockonbKy  pa3Hble MPOU3BOJUTENNM  HWHTEJUIEKTyaJbHBIX  H3BellaTenen
UCIOJB3YIOT pa3IMYHbIE MPOTOKOJIBI OOMEHAa JTAaHHBIMHU, HEOOXOJUMO YUYWUTHIBATH
BO3MOXXHOCTh COBMECTHOM palOThl u3BewaTeNeld C BBIOPAHHBIM TMOKAPHBIM
AAIIKII. ns obGecnieueHust pabOTOCIOCOOHOCTH aJpPECHO-aHATOTOBOM CHCTEMBI
HEOOXOJIMMO HCHOJIb30BAaTh TOJBKO COBMECTHMBIE YCTPOWCTBA B COOTBETCTBUU C
PEKOMEHIAIMSAMU ITPOU3BOAUTENS aapecHO-aHamorooro 11KII.

2.2.2. Meroasl aapecanuu

Pa3Hble mpou3BOIUTENN aJIPECHO-AHAJIOTOBBIX CUCTEM HMCIOJIb3YIOT Pa3INYHbIC
METO/IbI 3aMKUCH aIPECOB YCTPOICTB:

* YCTAaHOBKA aJipeca ¢ MOMOUIBIO ICKAHBIX MEePEeKIoUaTeNeld B IECITUIYHOM BU/IE;

®* yCTaHOBKa ajpeca C TMOMOIIbIO  7-pa3psiagHOTO  JBYXITO3UIIMOHHOTO
nepeKIIryaTesi B JBOUYHOM BH/IE;

® 3aMKCh aJipeca B DHEPrOHE3aBUCHMYIO0 MaMSATh YCTPOWCTBA C HUCIIOJIb30BaAHUEM
porpaMmaropa;

* IPUCBOEHUE aJpeca B COOTBETCTBUU C IMOPSJIKOM YCTAHOBKHM YCTPOMCTBA B
KOJbLIeBOM MuIeide U ero oTBeTBiIeHUsX mpu nepBoM BriarodeHun AATIKII
(Bapuant Plug & Play);

* 3aJlaHK€ a/Ipeca C UCTOJb30BAHUEM JABOMYHON "apecHOM KapThl'", BCTABIAEMOM B
OCHOBAHHE U3BEILATEIIS.

B pamkax mpotokoma System Sensor 200 nBa JeKaAHBIX MEPEKIIOYATEIIS
MO3BOJISIIM YCTaHABJIMBATh ajipeca ycTpolcTB B auamnazoHe oT 01 o 99, HOBbIi
npotokon System Sensor 200AP pacmupsier mone anpecoB mo 159 (puc. 6).
ABTOMaTHYECKHE aJPECHO-aHATIOTOBBIE U3BEUIATEIU U JIPYyTHE aAPECHBIE YCTPONUCTBA
MMEIOT OTJIeNIbHbIC aJpEeCHbIE MPOCTPAHCTBA U, CJIEIOBATEIBHO, MOTYT HMETh
OJIMHAKOBBIE ajpeca. OTO TMO3BOJAET TMOAKIOYATh K KOJIbIIEBOMY MHUIEH]y
MAaKCHUMaJbHO 10 318 yCcTpoOHCTB, MpU4eM MHOTOKAHAJIbHBIE YCTPOMCTBA MOAYJH U
u3Bemarenu B mportokose System Sensor 200AP
3aHUMAIOT MO0 OJHOMY aJpecy, HE3aBUCHUMO OT
yycia KaHanoB. [Ipu u3rotoBneHnmn nu3BeniaTeneii B
KaXXJIOM W3 HUX YCTaHaBJIMBAETCSI UCXOIHBIN aapec
00, kortopelii He wucnosubdyercsi B cucreme. C
nomoniplo AAIIKII MOXHO JIerko oOmnpenesnThb
YCTPOMCTBO, aApeC KOTOPOTo HE ObLT YCTAaHOBJICH.

[IpeumyiiectBa ajgpecalud B JIECSITUYHOM

ONES

Puc. 6. JlexanHble nepexiaodaTenn
BHUJIC. U yCTAHOBKHM aJIPECOB
* [IpocTas MHTYUTHUBHAas yCTaHOBKa ajpeca B

,Z[GCHTPI‘—IHOﬁ CHUCTCMC CUHCICHUA.



* He TpeOyeTcst HUKaKOro CeHaIbHOTO 000PY10BaHUS.
* [Ipocteiimas mpoBepka aapeca a000ro ycTpoicTaa.

2.2.3. YCcTONYHMBOCTH K 00OpbIBaAM 1NN

Konpuesoii mnuieii mnoxakmrowaercss K Bboixogy u Kk Bxony AAIIKII. B
HopMmanbHbiX ycnoBusix AAIIKII ympaBnser paOoToil CUrHAIM3alMU TOJIBKO CO
CTOPOHBI BBIXOJIa, @ MO BXOAY KOHTPOJUPYETCS INPOXOXKACHHE CHUrHajoB. Ecmu
npubop oOHapykuBaeT oOpwIB HuIek(da, To dopmupyercss cooOllleHHEe O BUIIE U
MeCT€ BO3HMKHOBEHMSI HEHCIPAaBHOCTH, a KOJbLEBOM 1uIeH( nmpeoOpa3yeTcss B J1Ba
panuanbHbIX. [Ipy TakoMm crnocobe pyHKIIMOHUPOBAHUSI CUCTEMA COXPAHSET MOJIHYIO
pabotocnocoOHOCTh Tipu 00pbiBe munekda. Ilociie ycTpaHeHHs] HEUCHPABHOCTH
BO3BpAICHUE CUCTEMBI B IKYPHBIN PEXXUM pabOThl TPOUCXOIUT aBTOMATUYECKH.

2.2.4. N30a9TOPBHI KOPOTKOI'0 3aMbIKAHUA

Ecan B kakomM-1ub0 MecTe KOJIbIEBOrO Hulei(a CUTrHamu3aluuyd MPOUCXOJUT
KOPOTKOE 3aMbIKaHWe, OJrKalllime K HITOMY MECTy H30JATOPhl (JIEKTPOHHBIC
KII0YM) C O00eMX CTOPOH AaBTOMATHYECKH OTKIIOYAIOT HEHUCIPABHBIA YYaCTOK
nuteria. AATIKII oObHapyxkuBaeT 0OpBIB KOJBIIEBOTO NIjIci(a 1 HAYWHAET 1MOJaBaTh
AIEKTPOIHEPTUIO U YIIPABIISIOUIME CUTHAJIBI ¢ 000MX KOHIIOB LIENH. 3a UCKIIOYEHUEM
W3BENIaTeNel, YCTAHOBIICHHBIX HAa Y4YacTKe muieiida MeXIy aKTUBU3UPOBAHHBIMU
M30JIATOPaMU, BCSI OCTAJIbHAsl 4YacTh CUCTEMbl BOCCTAHABIMBAET pabOTOCIIOCOOHOCTD
yepe3 HECKOJIBKO CEKYH/I.

[ToxazaHHBIN B KayecTBE MpUMeEpa Ha puc. 5 nuieidd COAEPKUT JBa U30JATOpPA
KOPOTKOT'O 3aMbIKaHMS, OJIHAKO Ha TMPAKTUKE MX KOJUYECTBO MOXKET OBbITh
3HAYUTEIHHO OOJIBIIINM.

B cucreme MOXHO HCIIOJIB30BATh M30JATOPHI KOPOTKOTO 3aMBIKaHUSI B BUJIE
OTACJNBHBIX MOJYJIEH, U30JATOPbl, BCTPOCHHBIE B MOJYJIM MOHHUTOPHHIA U
YOPABJICHUS, U HU30JATOPHI B 0a30BBIX OCHOBAHUSAX H3BEIIATEICH WM B CaMHUX
M3BELIATENAX, YTO YIPOIIAET MOHTAXK CUCTEMbI CUTHAIU3ALIAH.

2.2.5. Moay.,iu KOHTPOJISI M yIIPaBJIeHUS

HNHutepdeiicHbie aapecHble MOIYJIH TOJAPA3JCIAIOTCS Ha YNPABISIOMINAEC U
MOAysu MoHUTOpUHTA. OHU MCHONB3YIOTCS JUIS YIpPaBISHUS M JUI KOHTPOJIS
COCTOSIHUS Pa3/IMYHBIX HWHXKEHEPHBIX CHUCTEM, B TOM YHCIE W CHUCTEM ITOKapHOMH
aBTOMAaTHKE Ha OOBEKTE.

AJpecHble MOIYJIH YIIPABJICHUSA

AnpecHble MOAYJU YNPABICHUS WCIONB3YIOTCA JUIsl OpPraHu3aluud paboThI
OITOBENIATENIEH, a TaKXKe TUTS YIIPABJICHUSA paboToii Pa3JIUYIHOTO
AIIEKTPOOOOPYI0OBaHUA. Y IPABIAIONINE MOIYIH MOTYT OBITh HACTPOEHBI I paOOThI
B KOHTPOJIMPYEMOM HWJIM HEKOHTPOJHUPYEMOM pekume. KOHTponHmpyeMblii pexum
UCIIOJIB3YETCsl I YIpaBJeHUs: paboTON yCTPONCTB, MUTAIOIIUXCS HAIMPSIKEHUEM
24B (takmx, kak omoBemiatenau). B atom pexume yuactok muerida ot ITKIT mo
yIpaBiIsieMOro (MCIOJHUTEIBHOIO) YCTPOMCTBA IMOCTOSHHO KOHTPOJIUPYETCA C
MOMOIIbI0 HEOOJIBIIOTO TOKA, MPOTEKAIOIIEr0 Yepe3 pPe3UCTOp, YCTAHOBJICHHBIN B
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KOHIIE JIMHUM CBSI3U. TOK, HCMOJIB3YE€MbIM Uil KOHTPOJIS, MMEET HAIpaBIICHUE,
MIPOTHUBOMOJIOKHOE HAIPABICHUIO TOKAa OT MCTOYHHUKA IMHUTAHUSI HCIOIHUTEIBHOTO
yCTpoiicTBa M, Onarojgapsi NHUOJHOM pa3BsA3Ke, HE BIMSIET HA COCTOSIHUE 3TOrO
ycTpoiicTBa. B cimydyae oOpbiBa MM KOPOTKOTO 3aMmblkaHus muiekda Ha mpubope
0TOOpaXaeTcs CUTHAJl O HEUCIIPABHOCTH.

Mopaynu  ynpaBieHuss C  CUJIOBBIMH  pelie  MO3BOJSIIOT  yIOpaBisiTh
BKJIIOUYEHHUEM/BBIKIIIOYEHUEM PA3JIMUHBIX CUCTEM C HampsbkeHueMm nutanus ~220 B
(mo ~250), mpu Tokax TMOTpeOIEHUS 0 5 A WIM C TOCTOSHHBIM HampsKEHHEM
nutanus A0 30 B npu Tokax motpedsienus a0 S A .

B HEKOHTpPOIMPYEMOM pEKHME B YIPABIISIONIEM MOAYJIE UCHOJIB3YETCS TPyIIa
raJbBaHUYECKH Pa3BSI3aHHBIX IMEpeKIovaromux KoHTakToB pene  ("cyxon"
ANEKTPUYECKUN KOHTAKT), MPUTOAHBIX [JIsl YIPaBICHUS CaMbIM pPa3HOOOpa3HBbIM
ANEKTPUYECKUM 000pyAoBaHueM. B kadecTBe anbTepHATHUBBL, KOMIAHUS System
Sensor BcTpouna B 0a3zy aJpecHO-aHAIOrOBOTO W3BELIATENs PENCUHBIA MOMYJb
B524RTE, ob6ecneunBarouuii MpoCTOE COMPSKEHHE C YCTPOMCTBAMH 3alUpaHUsd
JIBEpEH, BEHTUISATOPAMHU U T.II.

AJpecHble MOAYJIH KOHTPOJIS

AJZlpecHple MOJyJIM KOHTPOJISI MCIOJB3YIOTCSA Ui TEKYILIEro KOHTPOJIS 3a
COCTOSIHHEM JTF000TO, HE HaXOMSAIIETOCs MO HaNpshKeHUuEeM, KoHTakTa. [Ipu atom, B
3aBUCHMOCTH OT HACTPOWKHM TaOMUIBl "COOBITMM M BBIOJIHSACMBIX JeHCTBUR",
MOJYJIb KOHTPOJS MOXET OBITh 3ampOorpaMMHPOBaH i (POPMUPOBAHUS CUTHAIIA
TpeBorun wiu HeucnpaBHocTd Ha [IKII. Monpynu KOHTpoOsiss MOTYyT OCYLIECTBIISITH
TaKke  KOHTpOJb  ydacTKa muiedda, MNOAKIIOYEHHOT0O K  KOHKPETHOMY
MEPEKITIOYaTeNI0, HApUMeEp, MEePEKIoUaTel0 BOJOCHAOKEHUS, WU PEICHHOTO
BBIXO0/Ia CYHIECTBYIOIIEH CHUCTEMBbl TPEBOKHOM CUTHAIM3ALlMM HA HAJIMYKME OOpbIBA,
4TO 00ECIeUnBaeT OTOOpaKEHNE UX TEKYILEro cocTosaHus ¢ momotibio [TKII.

Mopayau KOHTPOJIA HeaJApeCHOro noaunienda

Monynb KOHTpPOJIS TPATUIIMOHHONW 30HBI MOXET OBITh HCIOJB30BaH Kak
KOHTPOJBHBIN (BXOJHOW) 11 oOecreueHus B3aWMOJCHCTBUS HMHTEIICKTYyaIbHOU
CHUCTEMBI C 30HOM, 3alUIIAaeMO TPAAUIIMOHHBIMU OPOTOBBIMHU U3BEIIATEIAMHU. DTO
MOET OBITH IOJIE3HBIM B TaK HA3bIBA€MBIX '"MOJEPHU3UPYEMBIX yCTaHOBKax', Tie
JNOJDKHA OBbITh YCTAHOBJIGHA HOBAas CHCTEMAa [OXApHOM CUTHAJIU3ALMUU, HO
CYIIECTBYIOIIAss 30HA TPATUIIMOHHBIX HU3BEIIaTeNel JOJKHA OBITh COXpaHEHa U
IMOJAKITIOYEHA K DTOM HOBOM CHUCTEME.

2.2.6. Pexum "IIPEAYIIPEXJIEHHUE"

Bcee AAIIKII peyCcMaTpUBaIOT dbopmupoBanue CUTHaJIa
"IIPEAYIIPEXXIAEHUE" 1npu CPaBHUTEIIBHO HEOONBIINX OTKJIOHEHUSIX OT
HOPMaJbHBIX YCIOBUM B KaKOW-TMOO 30HE 3aluIaeMoro ooObekTa. Pexum
"TIPEAYIIPEXXJIEHME" naeT BO3MOXHOCTh BU3YyaJIbHO MPOBEPUTH, ACHCTBUTEIBHO
JM WMEET MECTO 3aropaHuie WM STOT CHUTHAN BbI3BaH, HAlpUMeEp, KOHIEHCaluen
BJIaTH WJIW TIBUIBIO OT CTPOUTENBHBIX pador. Takum oOpazom, MOXKHO H30€kKaTh
HEHY)KHBIX HEYJIOOCTB W 3aTpaT Ha 3BaKyalldIO JIIOJAEH U3 3AaHUS W3-32 JOXKHOTO
CUTHAaJIa TpEBOTH. B ciyuae oOHapyKeHUsI BOSTOPAHUS €ro JTUKBUAAIMS MOXKET ObITh



IMPON3BCACHA IICPBUYHBIMU CPCACTBAMHU ITOKAPOTYUICHUA 0e3 BBI3OBA IIOXXAapHBIX C
MHUHHUMAJIbHBIMH MAaTCPpUAJIbHBIMHU ITIOTCPAMH.

2.2.7. KoHTpPOJb HEOOXOAMMOCTH TEXHUYECKOT0 00C/Iy:KUBAHUS

UyBCTBUTEIBHOCTh JIIOOOTO JHIMOBOTO M3BEMIATENs] MOXKET HU3MEHSATHCS B
pe3yabTaTe 3arpsi3HCHUST WA OCEIaHWs TMbUIM B ONTHYECKOW Kamepe. Ecau
YyBCTBUTEIIBHOCTh YBEJIWYHUBACTCS, OTO MPHUBOJIUAT K BO3PACTAHHIO BEPOATHOCTH
J0XHOTO cpabarpiBaHus. OpHAKO B HEKOTOPBIX ClIydasX YyBCTBUTEIHHOCTH
M3BEIIATEIsl MOJXKET yMEHBIIUTHCS, UYTO yBEIMYUT BpeMms (popMupoBaHUs
TPEBOXKHOTO HM3BEIICHHUS MPH BO3HUKHOBEHHUM TOXkapa. Takum oOpa3om, B JIFOOOM
Cly4yae€ HW3MEHECHUE YYBCTBUTEJIBHOCTH M3BEIIATEN B MPOIECCE HKCILTyaTaluu
HEXEJIATeIbHO M MNPUBOAUT K YXYIIICHHUIO PabOThl CHUCTEMBI IOXKApHOU
CHTHAJIM3aIINH.

JIns ycTpaHEHHsI 3TOTO HEJOCTaTKa IMOYTH BO BCEX JBIMOBBIX HM3BEIIATEIISIX
koMmmaHuu Cucrem CeHCOp HCIOJB3YyETCS aBTOKOMIIEHCAIUSI U3MEHEHHS YPOBHS
YyBCTBUTENIBHOCTU. Il0 pe3ynapTaraM TEKyIIero KOHTPOJS J1000€ MEIICHHOE
W3MECHCHUE 3HAYEHUSI KOHTPOJMPYEMOTO CHUTHAJIA HW3BEIIATENS KOMIIEHCUPYETCS
M3MEHECHHEM IIOpOora TaKuM 00pa3oM, YTOOBI €ro YyBCTBUTEIBLHOCTD, OIpeAcIsieMast
Pa3HOCTBIO MEXKJAY IOPOrOBbIM YPOBHEM W BEJIMYMHOW CHTHAja, OCTABaJIACh
MMOCTOSTHHOM HE3aBUCHUMO OT HAaKOIUICHWS MbUIM B JbIMOBOM kamepe. Korpa
W3BENIaTeIb CTAHOBUTCS HACTOJNBKO TPS3HBIM, YTO CHCTEMa OOJbIIE HE MOXKET
KOMIIGHCUPOBAaTh HM3MEHEHHUSI YyBCTBUTEJIBHOCTH, TOorja (OPMHPYETCS CHUTHAI O
HEOOXOAUMOCTH TEXHUUYECKOT0 00CIyKUBaHus (puc. 7).

B aapecHo-aHalOrOBBIX CHCTEMax, B OTJIMYHE OT IIOPOTOBBIX JAaTUYUKOB,
obecrieurBaeTcsl CTaOWJIBHOCTh  XapaKTEPUCTHKU HM3MEPEHUS KOHTPOJIHUPYEMOTO
nmapaMeTpa OT MHHHUMaJIBHOIO JI0 MaKCHUMaJdbHOrO YpoBHA. Ilpu gocTukeHuu
BEPXHETO Mpejiesia aBTOKOMITEHCAIUM (OPMUPYETCS CUTHAJI O 3allbUICHUU JIBIMOBOM
KaMephbl, IPU JOCTHXKEHUN HMXKHETO TIpejiesia — O 3arpsi3HEHUH ONTHKH.
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Puc. 7. Bo3amoskHble u3MeHenus curnana goroauona U B poriecce IKCIUTyaTaum
JBIMOBOI'O M3BEIIATENS U KOMIIEHCALUs U3MEHEHUs] YyBCTBUTEILHOCTH

2.2.8. DyHKUMS TECTUPOBAHMS MOKAPHOI0 U3BELIATESI

Bce npiMoBeIe M TerioBble M3BewiaTenu System Sensor oOnafaroT (yHKLIHEH
CaMOITPOBEPKH, IIPU KOTOPOU NMPOU3BOAUTCSA KOHTPOJIb COCTOSHUSI YyBCTBUTEIBLHOIO
leMeHTa ©  paboTOCMOCOOHOCTH  JJIEKTPOHHOM  cXeMmbl — u3Bemiatens. B
TPaJIULIMOHHBIX CHCTEMAaX TakKas MPOBEpPKa MPOM3BOAUTCS BPYUYHYIO IMOCPEICTBOM
WCIIOIb30BaHUs PA3IMYHBIX TECTOBBIX YCTPOMCTB. MHOrHMe aapecHO-aHAIOIOBBIE
CUCTEMBI MO3BOJISIIOT MOJIB30BATENI0 IPOBOJUTH TECTUPOBAHKE JIFOOOI0 OAHOTO HIIU
BCEX M3BemlaTeneil B cucreme, popmupys coorBeTcTByromnme komanasl ¢ AATIKII.
Kpome Toro, mpuGopbl MpoBOAAT TECTUPOBAHHME BCEX H3BELIATENIE B mpouecce
JKCIUTyaTallii B aBTOMaTUYECKOM PEKUME.

3. IOKAPHBIE WUM3BEIIATEJIM SYSTEM SENSOR [JIJIs
TPAIAULIUOHHBIX U AJIPECHO - AHAJIOI'OBBIX CHUCTEM
CUT'HA/IU3ALUU

Kommanus SYSTEM SENSOR BbIlyCKaeT HECKOJBKO CEpUM MOXKapPHBIX
U3BEIIATENICH Pa3IMYHOTO THUMA IS 3allUThl OOBEKTOB JHOOOW CIIOKHOCTH:
HEAQJPECHBIE IOPOTOBBIE  M3BEIIATENM, WHTEIUICKTyalbHbIE  H3BEHIATEIN C
HECKOJIbKUMH TMOPOTraMu YYBCTBUTEIBHOCTH, C KOMIEHCALIMEN 3albIICHUS U T. 1.,
aJIpECHBIE OINMPOCHBIC MHTEIUICKTYAJIbHbIC W3BEIIATECIM W  aJAPECHO-aHAJIOTOBBIC
W3BENIATEIH.

3.1. IloporoBblie HeaJpecHbIEe U aJpPeCHbIE U3BEHIATEN

TpaI[I/ILII/IOHHI)IC CHCTCMBI HO)KapHOfI CUTHAJIM3alluH, KaK IIPaBUJI0, UCIIOJIB3YIOT
IIPOCTBIC ABIMOBBLIC HJIM TCIUIOBBIC H3BCIIATCIIM C (bHKCHpOBaHHI)IM IMOPOroBbIM



3HQYEHUEM YYBCTBUTEIBHOCTHU. JIJisi OONBIIOrO 4Mcla TUMIOBBIX OOBEKTOB TaKHE
U3BeNIaTeNn 00eCIeUnBalOT JOCTaTOYHO HaAE)KHOE OOHApY)KEHHE MOXKapa.

"Cucrem Cencop ®aup J[lerexkropc", BBIIYCKA€T 3KOHOMHUYHBIE IOPOrOBBIE
m3Bemarenu cepun ECO1000, Takue, kak AbIMOBOM ONTUKO-3JIEKTpOHHBbIA MII212-
58 (ECO1003), temnoBoii makcuManbHO-mudPepenuuanbubii  WUI1101-23-A1R
(ECO1005), xomOunupoBaHHbIN abiMoBoif/TerioBoit MI1212/101-2-A1R  (ECO
1002). Cepust ECO1000 cneunansao pazpadarsiBanack 1isi Poccunt u CHI' ¢ yuetom
OCOOCHHOCTEM TOCTPOCHHUSI W OKCIUIyaTalldd CHCTEM [MOXAapHOM U MOXapHO-
OXPAaHHOM CUTHAIM3ALINY.

Bonee cnoxHele wu3BemIATeNIM - 3TO CEpUs
WUHTEJUJIEKTYaJIbHbBIX HEaJIPECHBIX u3Belarenen
[TPO®H, 3amemaromass cepun 100 u 400 (2151E,
5451E): WUII212-73 (ITPO®U-O) apiMOBOIl ONTHKO-
aneKkTpoHHbIN u3Bemarens, UI1101-31-A1R (ITPODOU-
T) TemnoBoi  MakcuMaldbHO-AUGDPEepeHINATBHBIN S e
u3Bemarens, MI1101-32-B (ITPODU-T78) TemnoBoi .

- _-"-\';:‘ ’
MakCHMalbHbli  m3Bemarens,  MII212/101-4-A1R p.. g PO®OK-O IHIMOBOI
(ITPODPU-OT) koOMOMHUPOBAHHBIN JHIMOBO/TEIIIIOBOM OIITHKO-3JICKTPOHHbII
N3BECIIATEIb. n3Bemarens UIT 212-73

Ocob6ennoctu u3Bemarenei cepuu [IPOOU:
* ananoro-nudgpoBoe nMpeodpazoBaHNE BETUINHBI KOHTPOJIUPYEMOTO ImapaMerpa
U CIEIUATBHBIA aNTOPUTM 00pabOTKN MHGMOPMAIIHH;
*  ABTOMATU3MPOBAHHBIN JUCTAHIIMOHHBIN KOHTPOJIb paO0OTOCTIOCOOHOCTH;
* aBTOMAaTHYeCKas KOMIICHCAIIUS 3allbUICHHOCTH JHIMOBOW KaMepHI C
BO3MOKHOCTBIO KOHTPOJISI €€ YPOBHS,
*  3-X IIBETHBII HHAUKATOP PEKUMa PaOOTHI.



Onruko—snekrponneii [IPOOU-O HUIT 212-73
(puc.8) — TMepBBI TPAAMIIMOHHBIM  POCCUUCKHI
! IABIMOBOM HM3BEIATeIb CO CTaOWIM3anued ypOBHA
d - YYBCTBUTEJIBHOCTH M C BO3MOXHOCTBIO TOYHOUH
. ) YCTAaHOBKM TpEX YPOBHEM UYBCTBUTEIBHOCTU B
S = npenenax  TpedboBanuit ['OCT P 53325-2009:
noBbiieHHo — 0.08 nab/m; cpemgneit (3aBojackas
. ycranoBka) — 0.12 nb/m; nonmxennoit — 0.16 ab/m.
Puc. 9. Jleonapno-O meMOBOH 356 reyena coBmecTMOCTD M3Bemateneit [IPODU
ONTHUKO-3JICKTPOHHBIU
WI212-60A MPAaKTUYECKHU ¢ JII0ObIM HeaapecHbM [TKII.
Cnenyromuid ypoBEeHb - 3TO aAPECHBIE OMPOCHBIE
u3Bemarenu cepuu JleoHapno: JBIMOBOM  ONTHKO-
anexktponHbii UI1212-60A (Jleonapno-O), TemmoBoit
MakcuManibHO-Tu(pdepenunanbusiii UI1101-24A-A1R
(JIeonapmo-T) u KOMOWHHUPOBAHHBIN
neimMoBoit/TermoBo MI1212/101-3A-A1R (JIleonapmo-
® OT) c anpecasim moayiiem AM-99. B cepuu agpecHbIX
m3Bemarene Jleonapno k uHTeexkry [[POOU
no0aBieHa  aJApPECHOCTb: ONPOC W HMHAWKAILMS
Puc. 10. AnpecHslif MOyIb COCTOSIHUSL M3BELIATENIE MPOU3BOAUTCS aJIPECHBIM
AM-99 MoxayiieM AM-99 (puc. 10), koTOpblii paccuuTaH Ha
nojkiIroueHue 10 99 uzpemniareneit Jleonapno ¢ mo0oi
KOH(Urypauueil aipecHou mHUHBbI.
Hanenenmee paszsutue JIEOHAP/IO - 3T0
anpecubie [ITIIKOIIA, nepBbIM U3 KOTOPBIX CTall ﬁ "
«CUTHAIJI-99» (puc. 11), paccuuTaHHbIi Ha
HermocpeacTBeHHoe (6e3 agpecHoro moyist AM-
99) noakmrOYeHWE AIPECHBIX M3BEIIATENEH s
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cepun JIEOHAPJIO. Ilpuuem Kpome IbIMOBBIX,

TEIJIOBBIX U KOMOMHUPOBAHHBIX H3BEIIATENCH
LEONARDO x ero aapecHOW UIMHE MOTYT

TaKK€  MOJAKIIOYAThCS  aJApECHbIE  pyUHBIC
U3BeEIIaTeIIN HII535-18 HIIP-LEO.
HNomonuurensno  «CHUTHAJI-99»  umeer 8 S
nuieiioB A TOAKITIOYEHUS — JIMHEHHBIX Puc. 11. Buemnuii Bug ATITIKOIT
JBIMOBBIX ITOKApHBIX M3Bemarenein MI1212-125 "CUT'HAJT 99"

(6500R), WMII212-126 (6500RS) wmnm oxpansubix wusBemareneir (¢ HP u H3
KOHTaKTaMH B JIF000W komOwmHaruu), mo 40 mT. B Kaxkaom muiedde. Tpu pene
(~125B 3A, =30B 3A) nmns ¢dopmupoBanus curnamoB Ha I[II[H, ocHoBHOE
Ha3HaueHue (MoXeT ObITh mepenporpamMmupoBano ¢ mynbta):  [IOXAP,
HEUCITIPABHOCTDb  mnoxapuoit  curnHanmuzauur, TPEBOI'A  oxpanHoOii
CUTHAJIU3AIMH, 4 BBIXOJA IS YIPABJICHUS CHPEHAMH C MaJIbIM TOKOM IOTpeOJIeHHS,
C KOHTpoJieM CBsi3u M 1 MomHblM Bbixoa (24B nmo 1,5 A) ans omoBemiareneit ¢
KOHTposieM cBsi3u. OOecredeH KOHTPOJIb BCKPBITHS MPUOOpa, KOHTPOJIb HAIUUHUS



cetu ~220B, koHTponb HampsbkeHus akkymynstopa. [logpoono o6 TIIIKOITA
«CHUI'HAJI — 99» Ha canite www.ps99.ru .

3.2. Anpecno-anaﬂoromﬂe TOYCYHBIC ITOKAPHBIC H3BCIIATCIN

Ha poctatouHo OOdbIIMX U CIOKHBIX B HWHXKEHEPHOM OTHOILIEHUH O0BEKTaX
TOJBKO aJpPECHO-aHAJIOTOBBIE CHUCTEMBbI MOTYT OOECHEYUTh BBICOKUN YPOBEHD
noxapHoit Oe3onmacHocTd. B psie ciiyyaeB HCHoOJIb30BaHHE BBICOKOA((PEKTUBHBIX
aJpeCHO-aHAJIOTOBBIX M3BEIIATENel MOXKET OKa3aThCid MPOCTO HEOOXOIUMBIM.
Hanpumep, nanbosiee 4acTo MpUMEHSIEMble B CHUCTEMax MOKApHOW CUTHAIM3ALNU
OOBIYHBIE JHIMOBBIE M3BEILIATENN MO CBOEMY (PU3MYECKOMY MPUHIMMIY ACHCTBUS HE
MOTYyT OOecrneuuTh HAACKHYI0 paboTy B TakKuX M[OMEIICHUsX, TA€ MpH
MPOU3BOJICTBEHHBIX IMpoleccax oOpasyeTrcss MbUIb WM map. B atux ciydasx
CYILIECTBYET 3HAUMUTENIbHAs BEPOSATHOCTh JIOKHBIX cpaldaTbiBaHWil U (W) ObIcTpas
MOTEPS] 4YYBCTBUTEIbHOCTH U3BEILIATEIS.

B nOpoTHBOMONIOKHOCTE ATOMY, Ha CHEUUAIBHBIX OOBEKTax, HalpuUMeEp, B
MIOMEIIEHUAX C JOPOTOCTOSAIIEH BBIYMCIUTEIBHON TEXHHUKOW, paJHOANIapaTypou,
ATC, B KpymnHbIX My3esix, 0aHKax W T.[., [J€ MPAKTUYECKH OTCYTCTBYET MbLIb U
TpeOyeTcs KaKk MOXKHO OoJjiee paHHee OOHapy»XEHHE IoXkKapa, OObIYHBIC IHIMOBBIC
M3BENIATEN HE 00ECIIeYNBAIOT HEOOXOJUMYIO BEICOKYIO YYBCTBUTEIHHOCTb.

@upmoit System Sensor ajis UCHOJIB30BAaHUS B aJIPECHO-aHATIOTOBBIX CUCTEMAX
MO’KAPHOM CUTHAIM3AIMU pa3pabO0TaHbl U BBITYCKAIOTCS W3BEIIATEINHN, TO3BOJISIONINE
dbopmupoBaTh  CUCTEMBI  JJIsi  OOBEKTOB  C  Pa3JIMYHBIMH  YCIIOBHSIMU
(GbyHKIIMOHUpOBaHUs. PacCMOTpPUM HEKOTOPBIE U3 HUX.

ITocnennsia pa3paboTka komnaHnuu System Sensor — cepusi TOYEUHBIX aJpPEeCHO-
aHasoroBeix m3Bemateneir Caravaggio, pabotatomux 1o mpotokony 200AP
(Advanced Protocol). O1u u3BemnaTenu UCoab3yI0T HOBYIO MIaThopMy (omTrueckas
KaMmepa, MaJIOYyBCTBHUTENIbHAs K 3albUICHHUIO, HOBas 3JIEMEHTHas 0asa, BKIIOYas
0oJiee COBPEMEHHBIH W MOIIHBIA MHUKPOIPOLECCOP, HOBBIA AW3aiH KOPITyCOB
U3BeUIaTeNeH, OMIUOHABHO — BCTPOCHHBIN U30JATOP KOPOTKOTO 3aMbIKAHUS U T.1.),
HO TIpPH 3TOM OHHU MOJHOCTHIO MOAACPKUBAIOT MPEIbIAYIIYI0O BEPCUIO0 MPOTOKOJA
System Sensor — 200/500.

OnHoBpeMeHHO C TOsiBIeHWeM wu3Bemareneir cepum Caravaggio  Obuin
n0paboTaHbl CYIIECTBYIOIIME aKceccyapsl A HUX. Tak, BHOBb pa3paboTaHHas Oa3a
B501AP 3amensier coboit 1Ba BapuanTta npenpiaymux 6a3 — B501 u BS01DG, npwu
ATOM TOJJIEPKUBAET MCIIOJIb30BAHUE BCTPOECHHOI'O B M3BENIATENb H30JSTOpA
KOPOTKOT'O 3aMbIKaHUS M BBIIIYCKA€TCsl, KAK U M3BELIATEIH, B TPEX BapUaHTaX L[BETa
— Oenbiit, "cmonoBas kocth" (Ivory) m depHeiii. Kpome TOro, MmocKoJIBKY Bce
u3Beniarenu cepun Caravaggio MMEIOT BEPCHUI0 CO BCTPOSHHBIM H30JATOPOM
KOPOTKOT'O 3aMBIKaHHS, OTHajla HeoOxoauMocTh B 0Oazax BS524IEFT-1 w,
COOTBETCTBEHHO, UX BBIITYCK MPEKPAIICH.

3.2.1. /IpiMoBoii agpecHO-aHaJ0r0OBbII M3Bemareab 22051E / 22051EI

NK



Toueunsli apIMOBONM m3Bemarenb 22051E
(cepus  Caravaggio), MNOpUIIEAININA HAa CMEHY
m3Bemarensim 2251EM  (UIT 212-86 - R2251EM,
ESMI2251EM wu T.1.) npenHa3HadyeH st paOOThl B
aJPECHO-aHAIOTOBBIX cUCTEMax MOXKapHOU
curHaiuzanuu kak c¢ npotokosnoMm 200/500 System
Sensor, Tak W C €ro paclIMPEHHON BEpCHEHN
Advanced Protocol. HM3Bemarens wnMeer [1Ba
BCTPOEHHBIX 3-X  UBETHBIX  CBETOAMOJHBIX
WHIMKATOPA, — MCHONB3YEMBIX  JUIA  MHIMKAUWMH  puc 12 Vspemarems 22051E(T)
pexuMOB paboThl. WX cOBMECTHOE NPUMEHEHHE
obecrieurBaeT XOpONIYI0 BUAUMOCTH (yroia o030pa) HHAMKALMU C JHO00ro
HampaBjeHuss B 1mpenenax yria 360°. Mogens 22051El  Takxke COOEpKUT
VHTETPUPOBAHHBIM H30JISATOP KOPOTKOTO 3aMbIKaHWS, KOTOPBIM, KpPOME CBOEH
OCHOBHOM (pyHKIIMM — 3amiuTa nuieida oT KOPOTKUX 3aMbIKaHUI MTyTEM OTKJIIOYEHUS
MOBPEXKJEHHOTO Yy4yacTKa — IIOMOraeT IMpU HWHCTAUISIIUM CHUCTEMBI, MO3BOJISA
BPEMEHHO OTKJIFOYATh YYaCTKHU IuIeH(a mo KOMaH ie ¢ KOHTPOILHOTO prbopa.

OcCHOBHbBIE TEXHUYECKHE XAPAKTCPUCTUKMH:

oT 15 o 32 (6e3 nzomnsTopa)

Mara3oH HaMpsHKEHUH nuTaHus, B
A p ’ ot 15 1o 28 (¢ uzonsiTopom)

Tox moTpebieHNs B JEKYPHOM PEKUME,

npu HanpsbkeHuu 24 B, MkA 200 - 300
MakcumanbHblil TOK B pexxkume "[Toxap"

(MHAMKALMS BKJIIOYEHA), MA 3,8
BricoTta ¢ 6a3o0ii BSO1AP, mm 52
namerp, MM 102
Macca, T 97
Juanazon pabouux temmeparyp, °C ot -30 o +70
OtHocuTenbHas BIaXHOCTh (0€3 KoHaeHcanuu), % ot 10 10 93

3.2.2. TemnoBble agpecHo-ananorosbie u3pemarenau 52051E / 52051EI,
52051HTE / 52051HTEI 52051RE / 52051REI



TerioBsle aIpecCHO-aHATOTOBBIE W3BEIIATENN
nepemator Ha  AAIIKII  wadopmamuio o
MPEBBIIICHUN (UKCUPOBAHHOTO nopora
TEMIIEpaTypbl  WIM  CKOPOCTH  HApACTaHHUS
TEMIIEpaTypbl B MECTE YCTAaHOBKH, a TaKXe IO
3anpocy c¢ IIKII moryr mnepenaBath Tekylee
3HQYEHHE TEeMIEpaTypbl KaXJI0ro W3 JBYX
BCTPOECHHBIX TEPMHUCTOPOB. Bwmecto
BBIITYCKABUIMXCA PaHEE TEIUIOBbIX H3BEUIaTENeH

v 5251EM, 5251HTEM wu 5251REM kommnanus

Puc. 13. BHeuHuii BU TEMIOBBIX
nspemarencii 5205 1E(T), System Sensor Tenepp MNPOU3BOAWUT TEIJIOBBIC
52051RE(T), 52051HTE(T) aIpECHO-aHAJIOTOBBIE M3BELIATENN 52051E,
5205IHTE wu 52051RE, a Takxe BepcUH 3THX
M3BEIIATENEN CO BCTPOCHHBIM H30JATOPOM KOPOTKOro 3amblikaHus S2051EI
52051HTEI u 52051REI (puc. 13). Mogenu 52051E(I) u 52051HTE(I) umeror
MOPOrOBbIE 3HAueHHs TemiepaTypsl cpabateiBanus S58°C u  78°C. Moaenb
52051RE(I) umeer auddepeHnaibHblii KaHAI C MMOPOTOM CKOPOCTH TTOBBITIICHUS

TemrepaTypsl B 8 °C/MuH.

OCHOBHBIC TEXHHYECKHE XAPAKTEPUCTUKHU U3BeLaTesei
52051E(), 5S20S1HTE() u 52051RE(I):

Hanpsoxenune nuranus, B oT 15 o 32 (6e3 uzonsaTopa)
ot 15 1o 28 (¢ uzonsTopom)
Toxk moTpebiieHNs B IEKYPHOM PEKUME, MKA 160 - 350, mpu 24 B
MaxkcumanbHblil TOK B pexxkume "'[Toxap"
(MHAMKALMS BKJIIOYEHA), MA 3,7, npu 24 B
BricoTa ¢ 6a3oii BSO1AP, mm 61
namerp, MM 102
Macca, T 88
Juamnazon pabouux temmneparyp, °C ot -30 mo +80
JlonmycTumasi OTHOCUTEbHAS BIQXXHOCTh
(6e3 koHaeH caIu Biaru), % ot 10 m0 93

3.2.3. KomOunupoBanubiii u3Bemareab 22051TE / 22051TEI



OnTtuyeckue  ABIMOBBIE  M3BEIIATENIM U
TEIUIOBBIE W3BEIIATENN AMEIOT pa3HyIo
YyBCTBUTEIIBHOCTh K pPa3INYHBIM BUJAM
BO3rOpaHusi U HE MOryT (OPMHUPOBATH OJUHAKOBO
paHHEE OMOBEIICHUE NpPH IMOXKAPAX PA3IUIHOTO
tuna. [loatomy kommanuss  System  Sensor
BBIITYCKAET KOMOMHUPOBAHHBIE JLIMOBBIE/TEIIIIOBbIE
m3Bemarenu  22051TE(I) (puc. 14, Bmecto
BBIITYCKaBIIUXCs paHee u3Bewarened 2251TEM).
Ot  wu3Bemarenu Oonee  3PPEKTUBHBI, UeM
OJTHOKAHAJIbHBIC  JBIMOBBIC  WJIA  TEILJIOBBIC Puc. 14. KomOuHupoBaHHb1i
M3BEIIATENU, OHU OOHAPYKUBAIOT MPAKTUYECKU BCE HHMOBOH/T;%?T%; ImBemaTeﬂb
BHJIbI BO3TOpaHUid (CM. Ta0I. 2). @

KomOunupoBanubeiii mnoxapusiii uzBemarens 22051TE  coaepxxutr onrtuko-
JJIEKTPOHHBIM JBIMOBOM KaHAJI, a TaKX€ TEIUIOBOM KaHajl Ha OCHOBE JBYX
TEPMHUCTOPOB C JIMHEWHOMN 3aBUCUMOCTBIO COIPOTUBIIEHUS OT Temmeparypbl. Moaenb
22051TEI Ttakxke cOOepKUT UHTETPUPOBAHHBIN U30JISATOP KOPOTKOTO 3aMbIKaHus. B
COCTaB M3BEIIATENs BXOAWT MHUKPOMPOIECCOp, OOecCTeunBaronfii ero padbory B
MHTEJUIEKTYaJIbHOM aJpECHO-aHAJIOrOBOM CHUCTEME IOKAPHOM CHUTHAIM3ALNMU, a
TaK)Ke YMPaBIAIONIMKA MapameTrpamMu QyHKIMOHUpoBaHus 1mo komaHaam ¢ AATIKII
no kajgeHjgapro U no yacam. C MOMOUIbI0 MHUKPOIPOIECCOPA M3BEIIATENIb MOXKET
OBITH 3aMPOrPaMMHPOBAH Ha CIEAYIONINE PEKUMBI YyBCTBUTEIHHOCTH:

1. Hcnonmp3yrOTCs ONTUKO-3JIEKTPOHHBIA JIBIMOBOM W TEIUJIOBOM KaHAI C
YCTaHOBJIEHHOW BBICOKOW YYBCTBUTEIBHOCTBIO.

2. Hcnonb3yroTcsi ONTUKO-3JEKTPOHHBIA JBIMOBOM M TEIUIOBOM KaHAl C
YCTAHOBJIEHHOW CPEAHENW YYBCTBUTEIBHOCTBIO U ABTOMATHYECKOU €€ PEeryJUpPOBKOMN
B CTOPOHY YBEIIMYECHUS.

3. Hcnonb3yloTcsi ONTHKO-3JIEKTPOHHBIM JABIMOBOM M TEIUIOBOM KaHall C
YCTaHOBJIEHHOW CPEIHEN YyBCTBUTEIBHOCTHIO.

4. Hcnosb3yrOTCS ONTUKO-3JICKTPOHHBIA JIBIMOBOM M TEIJIOBOM KaHAI C
YCTaHOBJIEHHOW CpEIHEW YyBCTBUTEIBHOCTHIO U aBTOMATHYECKOW €€ PETyJIMPOBKOM
B CTOPOHY YMEHbIIICHUSI.

5. Hcnons3yroTcd ONTHKO-3JICKTPOHHBIA JBIMOBOM M TEIUIOBOM KaHAll C
YCTaHOBJIEHHOW HU3KOW YYBCTBUTEIILHOCTBIO.

6. Hcnosb3yercsi TOJBKO TEIUJIOBOM KaHal C YCTaHOBJICHHOW TeMIlepaTypou
cpabatsiBanus 58°C.

OcHoBHBIE TeXHHYECKHE XapakTepucTuku u3Bemarens 22051 TE(D):



oT 15 1o 32 (6e3 nzonsaTOpa)

Jvana3oH HanpspKeHUM nuTaHus, B
ot 15 10 28 (¢ uzonsTopom)

Tox moTpedieHus B JEKYPHOM PEKUME MPU

HanpspkeHnu 24 B, MkA 200+ 350
MaxkcumanbHblil TOK B pexxkume "'[Toxap”

(0€3 BBIHOCHBIX CBETOBBIX HHAMKATOPOB), MA 3,75
BricoTa ¢ 6a3o0ii BSO1AP, mm 61
Jnamerp, MM 102
Macca, T 99
Junanazon pabouux temmnepatyp, °C ot —30 mo +70
OTHOcUTEIbHAs BIAXKHOCTH (0€3 KOHICHCALINH ot 10 110 93

BJIaru), %

3.2.4. JIpIMOBO#i TOYEYHBIN JIa3epHbI U3BeIIATE]b C YJIbTPABBICOKOM
YyBCTBHUTE/IbHOCTBIO 7251

Ha HekoTOphiXx O00BEKTaX MNPEIbABISIOTCS
MOBBIIIIEHHBIE TPeOOBaHUS K YUCTOTE padouux
‘ noMmemienni. Kak npaBwio, oOHM  coaepkar

; JOpOorocTosiiee TEXHOJIOTHUYCCKOE NI
‘ A ANEKTPOHHOE O00OpYyAOBaHUE, YYBCTBUTEIBHOE K

i/ ‘ . , MbUTM WA TOBBIINIEHHOW BiaXXHOCTH. Ha Takux
"cBepx4yuCThIX"  OOBEKTaX, Kak, HaIpuMmep,

BBIYUCIIUTEIbHBIEC LEHTPbI, IMYJIbThl YIPABICHUS

WM KOMMYTATOPHBIE TOMEUIEHUSI 3JIEKTPOHHBIX

Puc. 15. JlazepHslii u3Bemares Y3I0B  CBs3M, yIiepO, MNPUYMHSICMBIA — Jaxe
7251 HEOOJIBIINM TI0KAPOM, MOXKET OBITh HACTOJBKO
3HAUYUTENbHBIM, UTO TPeOyeTcsl Kak MOXHO Oosee

ObICTpOE 0OHAPYKEHHE bIMA.

Jlazepusiii u3Bemarens 7251 kommanuu System Sensor (puc. 15) mpeacrasiuser
co00M aipeCHO-aHAJIOTOBBIM ONTUYECKUM ABIMOBOUM AETEKTOP, B KOTOPOM B Ka4eCTBE
HWCTOYHMKA CBE€Ta HCIOJB3YETCS  MOJYNPOBOJHUKOBBINM  Jazep (puc. 15).
VHTeHCHBHOCTh M3JIy4YEHHUsSI CBETa Jiazepa ropas3fo BhINIE, YeM y HHGpaKpacHBIX
CBETOJMOJOB, HCIOJAb3YEMbIX B OOBIYHBIX ONTHYECKUX H3BEIIATENAX, MU Jy4
chOKyCUpOBaH B ropas3io Oojee y3KOi 30HE, MOATOMY Ha JIa3epHBIA U3BEIIATENh HE
BIIUAIOT OOKOBBIE OTPAKEHUSI BHYTPU ONTUYECKOU KaMepHI.
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Bricokas 3 PpeKTUBHOCTD
MOJTyITPOBOJTHUKOBOTO ~ Jlazepa  TpHU
ONTHUMAJTBHOU KOHCTPYKITUH
onTU4Yeckod  Kamepbl (puc. 16)
u3Bemarenss 7251  obecrneunBaeT
oOHapy)XeHHE YacCTHI] JbIMa C OYEHb

NA3SEP

ONTUYECKWH
YCUNUTENL

POTOANCH
ny4 NASEPA

HEOONBIIOW  KOHLEHTpaunued. B
pe3yJibTarte UCIOJIb30BaHUS
CIIEIIMAJIbHO pa3pabOoTaHHbBIX

JITOPUTMOB OOpabOTKU CHUTHAJIa 3TOT
U3BeUIaTeIb MOXET OOHApPYKUBAThH
ObIM TNPU  BBICOKOM  OTHOILICHUU
CUTHAJI/IIyM C YyBCTBUTEIHHOCTBHIO B p

. uc. 16. JIlpiIMoBasi KaMepa Ja3epHOro U3BEIATEINS
100 pa3 Oonee BBICOKOW, YeM 751
TpagULIMOHHBIE JIMOBBIE
m3Bewarenu. JlazepHeii um3Bemarens 7251 MNOJHOCTBIO COBMECTHM C APYTHMU
ycTpoiicTBaMu (pupmbl System Sensor, 4TO MO3BOJISIET MPUMEHSATH €r0 B COCTaBe
TUMOBOM aJIPECHO-aHAJIOTOBOM CUCTEMBI OKAPHOM CUTHAIM3ALUY.

OcHOBHBIE TEXHHYECKHE XaPAaKTEePUCTUKHU u3Bemaresie 7251:

Jvana3oH HanpspDKeHUM nuTaHus, B ot 15 mo 32
Tox moTpebieHNs B IEKYPHOM PEKUME MPU

HanpspkeHnu 24 B, MkA 230 + 330
BricoTa, MM 42
Jnamerp, MM 102
Macca, r 142
Juanazon pabouux tremmnepatyp, °C or—10 mo +55
OTtHOCUTENBHAS BIAXKHOCTH

(6e3 koHaeH caIu Biaru), % ot 10 10 93

3.2.5. MyannKpnTepnanbﬂme AAPECHO-AHAJOIOBbIC H3BCIIATC/IN

MynbTukputepuaibibie  4-X KaHAJIbHBIE M 3-X KaHAJIbHBIC W3BEIIATEIN A
CJIO’KHBIX 30H, B KOTOPBIX BO3MOKHBI JIIMBI, HE SIBJISIOIINECS (PAKTOPOM BO3TOpPAHUS
(k1yOBI ¢ TUCKOTEYHBIMU JbIMaMU, KyXHH PECTOPAHOB C BBIJICJICHUEM TeIUIa, Tapaku
C HaJUYUEM BBIXJIOMHBIX Ta30B U T.1.). MyJbTHKaHAIBHBIA apEeCHO-aHATOTOBBIM
u3Bematenas 2251CTLE (puc. 18) koHTponaupyer cpazy 4 napaMerpa OKpyKarolieu



Cpeapl: HW3MEHEHHWE KOHIIEHTpPAlHWU JbIMa,
W3MEHEHUE TEMIIEPATYPbl MO  KaXJIOMY
TEPMHUCTOPY, KOHILIEHTPALMK YrapHOIro rasa
CO u ypoBeHb uH(ppakpacHOTo u3ayueHus IR.
Ananus aHaJIOrOBOM uHpopManu
OJHOBPEMEHHO 1O BceM 4 KaHajlaM C
WCMOJIb30BAaHUEM  TEOPUH  PACIIO3HABAHUSA
00pa3oB MO3BOJISIET MAKCUMAJIbHO HCKIIOUUTD
JOXHBIE  cpabaTbiBaHusT HOpu  HauOoisee
BBICOKOM  JIOCTOBEPHOCTH  OIPEICIICHUS >
BO3TOPAaHUSI HA pPaHHEW cTaguu. AJTOPUTM
OpUHATUS ~ pelieHuss o  (OpMUPOBAHUU
curHaioB [IPEIAYIIPEXXJIEHUE u ITOXAP
aJanTUpPyeTcsT K KOHKPETHBIM  YCJIOBUSM
OKpY Karomen Cpenbl. Ucnone3yercs
o0yueHHe CHCTEMbl B  HHTEPAKTUBHOM
pexunme.

Brinmyckaerca Bepcust 3-X KaHaJIbHOTO
U3BELIATENS, B  KOTOPOW  IPUCYTCTBYET

IBIMOBOM KaHaj, TEIUIOBOM KaHall M KaHal Puc. 18. MynbrukpurepuanbHblii 4-x

HH(bpaKpaCHOFO M3ITyYeHns KaHaIbHBIA u3Bemarens 2251CTLE
(apiM, Temuto, raz CO, IR)

IR

OcHoBHbIE TeXHUYECKHE XapakTepucTuku u3Bemaredei 2251 CTLE

Jvana3oH HanpsbKeHUM nuTaHus, B ot 15 o 32
Tox moTpediieHus B JeKYPHOM PEKUME MPU HATIPSIKEHUU

200 + 300
24 B, MKA
Maxkcumanbsbiil TOK B pexxume "[loxap" npu

7

HanpsokeHuu 24B, MA
BricoTta ¢ 6a3o0it BSO1AP, mm 71
namerp, MM 102
Macca, T 130
Juanazon pabouux temmnepatyp, °C oT -20 1o +55
OTHocuTenbHAs BIaXHOCTH (0€3 KOHIeH caluu Biaru), % ot 15 10 90

3.3. JInHeHHbIe ABIMOBBI€ OIITHUKO-3JICKTPOHHBIC U3BCIIIATC/IN

Jlunelinple ABIMOBBIE U3BENIATEINM HE3AMEHHUMBI JUISl TOXApPHOW 3allUThI
MOMEIIEHUH C BBICOKUMH TMOTOJIKAMH M OOJBIIMMH IUIOMIAJSIMHU: TOPrOBBIX H
KOHIIEPTHBIX 3aJI0B, CIIOPTUBHBIX COOPY>KEHUM, IIIKOJ, KHUHOTEATPOB, MY3EEB,
BBICTABOYHBIX 3aJI0B, CKJIaJIOB, aHrapoB W T.lA. JIMHelHble IHIMOBBIE H3BEIIATENH
cepun 6500 oOHapy>KHUBAIOT JbIM B 30HE JIMHHONW OT 5 1o 100 MetrpoB u
06eCIedHBAIOT KOHTPOIb MIomann 10 2000 M (110 eBpOmeiickiuM HopMaMm).
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[IpyHUMI TOCTPOCHMS JIMHEWHBIX W3BEIIATENIEN OINPENeNsieT OTCYTCTBHE
3aBUCUMOCTH €r0 YyBCTBUTEJIBHOCTM OT BuJa AbiMa. OH OJMHAKOBO XOPOIIO
pearupyer Kak Ha “CBETJbIE” AbIMbI, BBIACISIOMIMECS MPU BO3TOPAHUN TEKCTUIIBHBIX
MaTepuaaoB, mMebenu W T.Jd., TaK U Ha ‘‘depHbIe” JIbIMBI, BBIJCISAIONINECS IIPU
BO3TOPAaHUU PE3UHOTEXHUYECKUX M3JENUN, OUTYMHBIX MAaTepUaioB H  T.A.
Hcnonp3oBanue JIMHEWHBIX IMMOKAPHBIX M3BEIIaTeNIe B OOJBIIUX 10 TUIOIATN
MOMEIIEHUSIX 00eceunBaeT IKOHOMHUIO MO OTHOUIEHUIO K TOYEYHBIM H3BELIATEISM
M0 CTOUMOCTH, N0 KOJIMUECTBY IUICH(OB B CUCTEME, U, COOTBETCTBEHHO, MO Ka0eto
1 paboTaM MO YCTaHOBKE U MyCKO-HAJIaJIKE CUCTEMBI B LIEJIOM.

System  Sensor  BBIIYCKaeT OJHOKOMIIOHEHTHBIE  ONTHUKO-3JIEKTPOHHBIE
JUHEWHbIe IbIMOBBIE H3BeliaTenu cepuu 6500 (mpuemonepenaTyuk U OTpaXaTessb),
npeaHa3HaueHHbIE ISl pa0OThl B aJJpECHO-AHAJIOTOBBIX U TPAJUIIMOHHBIX CHUCTEMax
MOXKapHOW CHUTHAIM3alUU. AJpecHble JuHEHble n3Benarenn 6500 moaKIiovarTCs
HETMOCPEACTBEHHO K aJIpECHO-aHaJOrOBOMY Uiy, HeaApecHbIe 4Yepe3 MOJYJIb
KOHTPOJIA TPAAULIUOHHOT'O nuieiiga M512ME 1581051 M210-CZ Cc
TOKOOTPAaHUYMBAIOIINM PE3UCTOPOM B 1ienn KOHTAKTOB petie [TOXKAP.

3.3.1. JluHeiHbIEe OJTHOKOMIIOHEHTHbIE ILIMOBbIE U3BelIaTe i cepun 6500
Anpecnsie u3Bemarenu MI1212-123
(6500), 1UI1212-124 (6500S) u HeaxpecHbIe
NI1212-125 (6500R), UI1212-126 (6500RS)
3TO  UHTEJUIEKTyaJbHbIE  JIMHEWHbIE
U3BeUIaTENN HOBOT'O MOKOJICHUS],
OpUIIeAIINe Ha 3aMEHy IUPOKO
u3BectHoMy 6424. N3Bemarenu cepuun 6500
COCTOST u3 npueMoIiepeaTyuKa,
BBIIIOJITHEHHOTO B  OJIHOM  KOpIyce, H
naccUBHOTro  oTpaxarenss  (puc. 19),
Pa3HECEHHBIX B MPOCTPAHCTBE Ha
paccrosinue 1o 100 metpos. IIpu nanbHOCTH
or 5 nmo 70 MeTpoB HCHOJIB3YETCS

v AR T
|

Puc. 19. JTuneiiupii oTpakatenb pazmepoM 200 mm x 230 MM (B
O/THOKOMITOHEHTHBIN KOMILIEKTE), Ipu AanbHOCcTH oT 70 mo 100
AbIMOBOH n3Belatens 6500 METPOB  JIOMOJHHUTENBHO  HCHOJB3YETCS

komiiekT 6500-LRK u3 Tpex pediextopon (omims).

Anpecnbie nuHerHbple u3Bemarenun 6500, 6500S moakmroyvarTCs K aapecHo-
aHajoroBbIM npudopam, noaaepxupatomum 200 nporokon Cuctem Cencop. Moaenb
6500 muTaeTcs HEMOCPEICTBEHHO OT TETJIM, HOMHUHAJIbHBIA TOK MOTPEOJICHUS B
nexypHoM pexume 2 MA. Moaens 6500S TpebyeT MmoaKIOUeHUs JOTIOJTHUTEIBHOTO
MCTOYHUKA MUTAHUA.

OIHOKOMIIOHEHTHAasi KOHCTPYKIHUSI COKpalaeT B HECKOJIbKO pa3 o00beM
MOHTaXHBIX paOOT, BpeMs IOCTUPOBKM U PAcXOJHbIX maTepuanoB. l[IpemmymiecTBa
6500: mys NOpPOEKTUPOBIIMKA — TOABOA Kabens B OAHY TOYKY, TOJBKO K
MpUEMOIEPEIaTIYMKY, U 3TO EIMHCTBEHHBIA ABIMOBOM H3BEIIATENb CO CTEMEHBIO
3amuThl 00070uku [P54; njisi MOHTa)KHHMKAa — YKOHOMUSI Ha HACTpOMKe (F0OCTUpPOBKA



OJIHUM MOHTaXHUKOM 3a 10 MUHYT) U CEPBUCHOM OOCIIY>KUBaHUU; ISl TU3alHEpa —
OpUTMHAJIBHBIA Ju3aiiH (BU3yaJlbHO yMeHbInaeT radaputbl 6500 mpu ycTaHOBKE Ha
BBICOTE), BO3MOKHOCTh OKpacku (QamiblINaHeNd JJs COIVIaCOBAaHUS C I[BETOBBIM
pEILICHUEM HHTEPHEPA.

JIunetinble u3Beniatenu cepun 6500 umeroT YeThipe (GUKCUPOBAHHBIX YPOBHS
qyBCTBUTENBHOCTH 25%, 30%, 40%, 50% u nBa agantuBHbIX ypoBHS (30 - 50)% u
(40 - 50)%. Ilpm ycTaHOBKE aJanTHBHOI'O YPOBHS H3BEIIATEIh aBTOMATHYECKHU
KOMIICHCUPYET MU3MEHEHUSI YCJIOBUH OKpY’Karouieh cpeabl (B 3aaHHBIX T'PAHUIAX),
HE CBSI3aHHBIE C MOXKAPOOMACHOM OOCTAaHOBKOM, U 00ECIEeUUBAET BHICOKUN YPOBEHb
YyBCTBUTEJIBHOCTH 0€3 yBEIMUYEHUSI BEPOSITHOCTH JIOKHBIX CpabaThIBAaHUU.

B mpuemHHKE YCTaHOBIICHBI TpPHU

Pa3HOIBETHBIX CBETOINOIA TUTST EB
WHINKAIIUA COCTOSTHUS M3BEIaTeIs: =Y
- LIVoPOBOW
* MHUIaHWe 3eJ€HOT0 CBETOANO/A S
JEKYPHBIN PEeKUM;
®* MHUIaHHUE J>KEITOTO CBETOAMOJA -
pEXUM HEUCITIPABHOCTb o = o i
(4Mcnmo BCTBIMIEK YKa3bIBaeT Ha ?i) {of<4— UYBCTBUTENLHOCTL
NPUYMHY BBIXOAA U3 JEKYPHOTO BN et
pexuma);
* BKJIIOYEHHUE KPACHOT'O CBETOAMOAA
CBPOC
cootBeTcTBYET pexumy [TOXKAP. HAETER G
B pexume IIOXKAP Bkirouaercs
. T3 12 T T4 | 15
KPacHBIM CBETOJHMOJ] M 3aMBIKAIOTCs =i S

KOHTAaKThl COOTBETCTBYIOUIEIO pelie ¢

HOPMaJIbHO Pa30MKHYTHIMH KOHTakTaMH. Puc. 20. Pacnonoxenue uuppoBoro HHIMKaTopa,
Pexxum TTOXKAP coxpansiercs u mocie OpraHoOB yNpaBJICHUA U TEPMUHATIOB
paccenBaHusl JbIMa. BoccTaHoBieHHE

m3Bemarenen MI1212-125 (6500R) u UI1212-126 (6500RS) nmpousBoauTcs myTtem
KPaTKOBPEMEHHOT'O BBIKJIIFOYEHHUS MUTAHUS, WU, NIPU NPOBEACHUU TECTUPOBAHUS, C
nomotpio KHotku copoca "RESET", pacnonoxeHHOM 1011 (paibIIaHeIbio TPUEMO-
nepenarunka (puc. 20). MejieHHOE€ CHM)XKEHHE WHTEHCUBHOCTH JIy4da, BBI3BAaHHOE
OCaKJEHHWEM TIbUIM Ha CBETOPWIBTPE MpHEMO-TiepefaTdnka W Ha pedexTope,
aBTOMAaTHUYECKU KOMIIEHCHUPYETCS M3MEHEHHEM MoporoB mia pexumoB [IOXAP u
HEUCIIPABHOCTbL. Cucrema aBTOMaTHYECKONM KOMIIEHCAIIMU 3allbUICHHOCTH
o0ecreuynBaeT OTCYTCTBUE JIOKHBIX cpabaThIBAaHUHN U yBEJIMUCHUE MHTEPBAIa MEXKIY
oOcnyxuBaHWEeM  u3Bemiatens. [lpu  JOCTHKEHHMM  TPaHUIBI  JUana3oHa
aBromaTuueckol komneHcanuu ¢opmupyercs curHan  HEWCIIPABHOCTD,
yYKa3bIBaIOIIM Ha HEOOXOIMMOCTh MPOBEICHUS TEXHUUYECKOro OOCTyKMBaHUS, a
KENTBI CBETOAMOJ BCNbIXMBaeT 3 pasza. CucrteMa KOMIIEHCAIIMM OOECIeYyruBaeT
COXpAaHEHHE YYBCTBUTEIBHOCTH IIPU CHWXXEHUU YpPOBHS CHUTHaJIa 3a CYET
3arpsi3HeHUs] cBeTouiIbTpa Mpuemonepenatdyuka u peduexropa ao 50%. Pene
HEWCITPABHOCTD B gexypHOM pekMME HaXOJUTCS MOJI TOKOM U KOHTPOJIUPYET



HaJU4YUe MUTAHUs, CIIeI0BATENIbHO, HE TPEOYETCsl YCTAaHOBKA PEIEMHOr0 OKOHEYHOT'O
moaynst EOLR-1.
o~ B npuemonepenaTtunke W3BEHIATENS

& ," 1/—,.9: o ..;‘: - -Qf\_{_‘,)'r. cepuu 6500 ycTaHOBJIEHBI YJI0OHBIE ChEMHBIE
. lFasay |2 g = TEPMUHAJbI, OTACIbHBIC [JI1 BXOIHBIX U
}~\\ BBIXOJIHBIX LETe. B HEAaJPECHBIX
k M—é! \,@-\\ M3BENIATEIX 6500R, 6500RS
@ad N O IIPEyCMOTPECHBI TEPMUHAJIBI TUISt
| = AL IR ] MO JKJTIOYEHUS [IOCJIEIOBATEILHO c
_;‘J] = -;% - J; —ronexiom  KOHTAKTaMM pene ITOXXAP
TOKOOTPAHUYHMBAOIICTO pE3UCTOpa W s
oy = ITyHTUPOBAHUS KOHTAaKTOB pene
Puc. 21. OnTudeckuii 3epKaabHbIH HENUCIIPABHOCTD nuomowm.
«IIPHULIEID) N3zBemarens 6500 He pearupyer Ha

KpatkoBpeMeHHyro (meHee 30 cekyHn)
OJIOKMPOBKY Jiy4a; Ipu 0osiee MPOAOIKUTEIbHON OJIOKUPOBKE (POPMUPYETCSI CUTHAI
HEUCITPABHOCTD, a xxentblii cBeTOAMO BeObIxuBaeT 4 paza. BoccranoBnenue u3
peX’rMa, BBI3BAHHOIO MPEPHIBAHUEM H3JIYUYEHHUSI, TPOUCXOJIUT aBTOMATHYECKU MOCIIE
yCTpaHEHUs MPUYMHBI, BbI3BaBILIEH HEUCIIPABHOCTb.
B u3Bemarensax cepun 6500 3HAYUTENBHO YIPOIIEH MPOLECC FOCTUPOBKH.
Jls1st HopManbHOM pabOTHI U3BEHIATENS JOCTATOYHO 00ECIEYUTh TOYHOCTh YCTAHOBKHU
pedaexropa £10°. TlepBoHauanbHO IOCTUPOBKA MPUEMO-TIEPEIATINKA TPOU3ZBOIUTCS
C HCIOJIb30BAHMEM BCTPOEHHOI'O ONTHYECKOTO 3epkaibHoro 'mpuuena" (puc. 21).
[Ipy 3HAYUTENBHBIX PACCTOSHUSX Ha PEIIEKTOPE 3aKPETUIIeTCs SPKO OpPaHKEBBIN
cTukep pasMmepoMm 16 x 16 cm (B komiuiekTe). TodyHOE MOJIOKEHUE ONMTHYECKOM
CUCTEMbl YCTAHABIMBAETCS IO MAKCUMaJbHOMY YPOBHIO CHUrHajla, BEIMYMHA
KOTOpOrO OToOpaxaeTcss B Buiae IByX IUdp (IECATKH, €IUHUIIBI) Ha JIBYX
CEMUCETMEHTHBIX CBETOJIUOJHBIX HHAMKATopax (puc. 20). M3MeHeHue MON0KEeHUs
ONTHUYECKON OCH MO TOPU3OHTAIH U MO BEPTUKAIW MPOU3BOJIUTCS MPU MOMOIIHN JIBYX
IOCTUPOBOYHBIX BUHTOB. HUKAKOTO JOMOTHUTENHHOTO O00PYOBaHUS U CIICIIMATIEHON
MOJTOTOBKY JJI IPOBEACHUS IOCTUPOBKHU HE TpeOyeTcsl.

B wuzBemarensx MII212-124 (6500S), UI1212-126 (6500RS) nonoaHuTEnbHO
YCTaHOBJICH CepBOJABHUTaTeNb, KOTOPhIM 1o curHany TECT BBoauT xanmOpoBaHHBIN
GUITBTP B ONTHYECKYIO cUCTeMY (pHUC. 22), 4TO UMUTUPYET (pU3HUeCcKOe 3abIMICHUE
KOHTpPOJUpYeMOW 30HBI U TeM cambiM obecrneunBaer 100% MOCTOBEPHOCTH
pe3yibTara TecTUpoBaHuA. JlJI1 [OUCTAaHIMOHHOTO TECTUPOBAHUS, WHINKALHUH
pexumoB "[loxap", "HeucnpaBHocTh" 1 cOpoca B JeKYPHBIA PEKUM K U3BEIIATEIISIM
6500R, 6500RS mnoakirovaroTcsi BbIHOCHBIE MyJibThl yrpaieHus 6500RTS-KEY
(puc. 23), mu6o RTS151 (Bmecto BeimyckaBiuxcst panee RTS451) ¢ unaukaropamu
RA100Z (RA400Z), xotopble yCTaHABIMBAIOTCS B YIOOHBIX MJIs DSKCILTyaTalldd
MeCTax.



[Ipu TecTupoBaHuu, MO YUCITY
MUTaHUM BBIHOCHOTO WHJIUKATOpPa
"HeucnpaBHocTh", omnpenensercs
CTEIEHb 3albUICHUSI CBETO(UIIBTPA
n otpaxarens ¢ auckperom 10%.
OnHa BeOBINIKA C  TEPUOJAOM
IIPUMEPHO 10 CEeKyH]
O3HauaeT 3anpuieHue ot 10 1o
20%, nBe - 3ampuieHue ot 20% mo
30%, ..., neBatb - donee 90 Y%, HO Puc. 22. TonoxeHue onTuIecKoro GpuibTpa
meHee 100%. Jlannas QyHKIMA a) B paboyeM pekuMe, 0) PH TECTUPOBAHUH
MO3BOJISIET CIUIAHUPOBATh CPOKH
MPOBEJICHUSI TEXHUYECKOTO 00CITYKUBAHUS.

KoHcTpykius nzBemaresns 00eCreuynBaeT BEICOKYIO CTETIEHb 3alIUThl 000JI0UYKU
IP54, u mmpokuii nuama3od pabouux Temmeparyp ot -30°C o +55°C, 4To 1mo3BOIISET
AKCIUTyaTUPOBATh W3BELIATEM B TSKEIBIX YCIOBUSIX, B OTAIJIMBAEMBIX W
HEOTaIJIMBAEMbBIX MTOMEIIECHUSIX. [Ipu HEOOXOIMMOCTH HCIIOJB3YIOTCS
HarpeBaTtenpHble 3nemMeHTel BEAM-HK  nmns L —
npuemonepenatunka u  BEAM-HKR s b
OTpa)kaTelisi, KOTOpPbIE MOBBIIIAIOT TEMIIEPATYPY
Ha paboyell MOBEPXHOCTH CBETOPUIBTPA W
OTpaXkaTellsi Y 3allMIIAIOT OT 00pa3oBaHUs
KOHJIGHCaTa WM HHEs B Clydae pe3KHuX
nepenajoB TEeMMEpaTypbl B MECTE YCTaHOBKH.
YHuBepcanbHbIN KPOHILUTENH 6500-MMK
MO3BOJIAET YCTAHOBUTH IPUEMO-TIEPEIATIUNKH
u3Bematenen 6500 (¢ MOHTaXKHOW KOPOOKOM
6500-SMK) n/unu peduiekTopsl Ha OTOJKE WU
Ha CTEHax, Ine TpeOyeMblil Yroa ONTUYECKOW  Puc. 23. BEIHOCHOM MynbT yrpaBieHus
OCH  OTHOCHUTEIHHO HOpPMaldM K TIUIOCKOCTH 6500RTS-KEY nyis1 usseniarenei
yCTaHOBKH mpeBbimaet 10°. cepun 6500

"

3.3.2. PexkomMeHganmud 10 YCTAHOBKE JIMHEHHbLIX OJHOKOMIIOHEHTHBIX
ABIMOBBIX U3BenIaTeaen cepuu 6500

TpeOoBaHusi K pa3MEIEHUIO JIMHEHMHBIX JBIMOBBIX MOKAPHBIX HW3BeEUIaTEIEH
uznoxkensl B 1. 13.5 Coga Ilpaun CII 5.13130.2009. MuHuManbHOE pacCTOSTHUE
MEXIY ONTHYECKUMHU OCSMHU JMHEHHBIX u3Bemareneir cepuu 6500 mpu pabote c
OIHUM OOIMM peQIEKTOpOM He periaMmeHtupyercs. [Ipuemo-mepenaTdnku MOTyT
pacrionaratbCsi Ha MHUHUMAJIBHOM PACCTOSIHUM, OOECHeYMBAIONIUM  yA00CTBO
MOHTa)a, IOCTUPOBKU U TEXHUYECKOTO 00CIIyKMBaHUS B AayibHeleM. IMmyabcHbIe
CUTHAJIBI MEPEAATUYNKOB CEJEKTUPYIOTCS MO0 BPEMEHU NPUEMHUKAMU U UX B3aUMHOE
BIIMSIHUAE JIPYT HA APYTa UCKIOYEHO. MOKXHO HCIOJIB30BATh 10 2 U MO 3 MU3BELIATENS
cepuu 6500 ¢ oguuMm pediektopoM. JlaHHas yCTaHOBKa B HECKOJIBKO pa3 CHHUXKAET
3aTparbl HAa MOHTaX, ICTUPOBKY U TEXHHMYECKOE OOCHyXKMBAaHHE, 3a CUeT
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BO3MOXXHOCTH PabOThl OJIHOBPEMEHHO C HECKOJbKUMHU MIpPUEMO-TIepeAaTUMKaMu U
pednekTopamu 3a oauH mnoabeM. Kpome Toro, obecneuuBaeTcsi SKOHOMHS Ha
TOTOMHUTENbHBIX KOMIUIEKTaX 6500-LRK mpu qiuHe 30Hb1 60516 70 M.

[Ipu ycTaHOBKE HECKOJBKMX Map mpueMo-nepenatyuk 6500 — peduexrop ¢
pazHocoM 70 70 M MUHUMAJIbHOE PACCTOSIHUE MEXKIY MapajuieIbHbIMU ONTHYECKUMHU
OCSIMHM JTOJDKHO OBITH Oosiee 3,5 MeTpoB, a ¢ pazHocoMm 100 M - 1omKHO OBITH OoJiee 5
METpOB. B nMpoTUBHOM ciydae OMH MpUEMO-TIepeaaTUYMK OyIeT MPUHUMATh CUTHAJIbI
OJTHOBPEMEHHO OT HECKOJBKHX Pe(]IIEKTOPOB, YTO 3aTPYyAHUT MPOLIECC IOCTHPOBKHU.
[To »TOil ke mnpuuyumHe OyneT MOJy4YeH OIIMOOYHBIA pe3ynbTar (0oJiee HUBKOE
3HAYE€HUE) MPU U3MEPEHUH YYBCTBUTEIBHOCTHU MyTEeM OJOKUPOBKU YacTH IUIOLIAIU
OTpakaTeJis 1o ero miKaje.

TexHu4ecKkue XapaKTepUCTHKH JTHMHENHBIX U3BeLareiei
N11212-125 (6500R), U11212-126 (6500RS)

[IpOTSKEHHOCTH KOHTPOJIUPYEMON 30HBI, M ot 5 1o 70
Mpu “ucnoyb3oBaHuu komruiekta BEAM-LRK ot 70 mo 100
@UKCUPOBaHHbIE YPOBHU 4yBCTBUTEIBHOCTH, %o 25, 30, 40, 50
AnanTuBHBIE YPOBHHM YyBCTBUTEIBHOCTH, %0 30-50, 40-50
Bpewmst popmupoBanus curaaioB (TUIIOBOE), C: [TOXXAP 20

HENCIIPABHOCTD 30

BpeMH MNOATBCPKACHUS CUT'HAJIA

ITOXAP (nocne cOpoca 1o NUTaHUIO), He OoJiee S5c¢

Bpewmst cOpoca (1o nuTaHuio), He MeHee 0,3¢

Tok notpeGeHus npu HaNpsLKEHUH, He 0oJiee, MA

B JICKYPHOM PEXUME, 17 npu 12B, 24 B
B pexxume [TOXKAP 38.5mpu 24 B
B pexxume HEVMICITPABHOCTD 8.5mpu24 B

B pexkuMe TECT, nukosbiit (st 6500RS) 500

Tok, KoOMMyTHpYEMBIii pesie, Tpu (OPMUPOBAHUN CUTHAJIOB 05

I[TOXAP, HEUCITPABHOCTD npu 30B, ne Gonee, A ’

Jluanason pabounx temmeparyp, °C or - 30 o + 55
JlonmycTumast OTHOCHTENbHAs BIaKHOCTH 0e3 00pa3oBaHus 93
KoHzeHcaTa, %, He Oolee

YpoBEeHb 3aLUTH 000IOUKH IP54
["aGapuTHBIE pa3Mepbl IpHEMoIepelaTuiKa, MM, He OoJiee 178x229x84

["aGapuTHBIE pa3Mepsl pediiekTopa, MM,
IIPU NIPOTSKEHHOCTH KOHTPOJIUPYEMOH 30HbI 10 70 M 200x230x10
IIPU NIPOTSKEHHOCTH KOHTpospyeMo 30861 0T 70 M 10 100 M | 440x460 x10

Macca usBeniares, Kr, He 0ojce 1,25
["aGapuTHBIC pa3Mephl YIIAKOBKH, MM, He OoJiee 381x267x165 mm
Bec u3Bemarens B ynakoBke, Kr, He OoJiee 1,77

3.4. AcnupaunuonHsbie usBemareau cepuu LASD

ACHI/IpaHI/IOHHBIe CUCTEMblI TIIPHUMCHACTCA I 3allUThI HanOoJiee Ba)KHBIX
00BEKTOB U HOM@H.IGHHI’I, TAaKNX, KaK BBIYUCIIUTCIIbHBIC ICHTPHI, ITYJbThI YIIPABJICHUSA



WIM KOMMYTATOpPHBIE TOMEIIECHUSI SJEKTPOHHBIX Y3JI0B CBSI3M, KPYIHBIE MY3€H,
0aHKM W Mp., T.€. Tam, rje yumepOd M ymylleHHas BbIrojJa OT MOTepu HMHGOpMaLUU
HECOM3MEPUMO OO0JIbIIIE CTOMMOCTH YTpaueHHOM Mebenu u obopynoBanus. Hossie,
CPaBHUTEIIHO JCIIEBbIC, aCUPAIIMOHHBIE ABIMOBBIC MOKApHBIC U3BELIATEIU CEpUi
LASD 3HauuTenbHO paCHIMPSIOT OOJACTh WX MpPUMEHEHUs: OHU F(P(PEKTUBHBI B
OOJIBIIIMX TIOMEIICHUSAX, B MOMEIIEHUSIX C BBICOKMMH MOToJKaMH (10 21 meTpa),
MOT'YT UCIOJIb30BAThCSI B MECTaX, TPYJHOAOCTYIIHBIX JIJIi MOHTAaXKa U OOCITY>KUBaHUS
TOYEYHBIX U3BELIATENEH, U T.1.

AcCTHUpaIIMOHHBIN ABIMOBOM MOKAPHBIA U3BEIIATENb COCTOUT U3 CUCTEMBI TPYO
C OTBEpCTUSIMU 7151 3a00pa npob Bo3ayxa, 0JI0Ka ¢ BICOKOCTAOUIBHOW TYpOUHOUN U
M3MEpUTEJIEM  ONTUYECKOW TUIOTHOCTH cpenbl  (puc. 24). Cucrema T1pyo
pacrionaraercsi B KOHTPOJIUPYEMOM 30HE, a acHHUpPAlMOHHOE YCTPOUCTBO
(ueHTpanbHBI OJOK) — MOXET OBITh YCTAHOBJIEH B YJOOHOM [Jisi yOpaBJICHUS U
00CITyKMBaHUSI MECTE B TOM K€ WJIH B IPYTrOM MOMEIICHUU.

AcnupaimoHHbII croco0

KOHTPOJIS — MMOCTOSTHHBIN
NPUHYIUTEIBHBIN OTOOP BO3ayXa
yepes CUCTEMY TpyO nu3
KOHTPOJIIPYEMOro o0beMa, — JaeT
3HAYUTENIbHbIE MPEUMYIIECTBA IO
CPaBHEHHIO C TPAJAULIMOHHBIMHU
TOYEUYHBIMM  M3BEIIATENSIMU, [0
KOTOPBIX MpPH  ONPEACIICHHBIX _
YCJIOBUHM JIBIM IIPOCTO HE JIOXOJIHT. T -
Acnuparop oOecrieunBaeT e L —
NOCTYIUIEHHE  BO3AyXa  4epes '
KaXJ10€ OTBEPCTHE U3 JOCTATOUYHO
OoJIBLIIIOr0 O00BbeMa ITOMECIICHUS,
YTO KOMIIGHCHPYET BJIUSHHE BO3AYIIHBIX MOTOKOB OT MPUTOYHO-BBITSHKHOM
BEHTWISILIUM, CHCTEM KOHAUIMOHUPOBAHMS U  T.I., KOTOPbIE HCKaXaroT
«CTaHAAPTHOE» pacCHpe/iesieHHE IbiMa B MOMEUIEHUHU. ACHUpALUs TAKXKE CHIXKACT
BiusHue dPdekTa crpatudukauu (paccioeHus) BO3/lyXa B BHICOKOM IMOMEIIECHHH,
KOTJla CJIOM TEIUIOro BO3AyXa IMOJ MOTOJKOM MPENATCTBYET MOCTYIUICHUIO JbIMa B
BEPXHIOIO YacTh nomenieHusi. Kpome Toro, mnoctyrieHue gpiMa OJHOBPEMEHHO Yepe3
HECKOJIbKO OTBEPCTUH B TpyOe KOMIIEHCUPYET CHUKEHHE KOHIIEHTPAIUU JbIMa MO
MOTOJIKOM B BHICOKOM IOMEIIICHUU.

Puc. 24. PacnionoxeHue 3JIEMEHTOB
aCMPALIMOHHOTO U3BEIIATENS



Ocob0ennocTu

3.4.1. U3Bemarenu cepuu LASD (A200)

VY abTpaBbICOKOUYBCTBUTENBHBIC 1JIS
0co00 BaxkHbIX 00beKTOB (Kiacc A/ B/C
no ctangapty EN54-20)

Junana3zon uyBcTBUTENBHOCTH OT 0,001
nb/M 1o 0,147 nb/m

2 BapuaHTa UCIIOJHEHUS: OJHOKAHAIbHBIN
LASD-1, neyxkananbnsiiit LASD-2
Bonbiias miomaas KOHTPOIUPYEMOit

30HBI 10 1800 M° Puc. 25. L{eHTpaibHbIii 610K
[IporpaMMHpOBaHHE YPOBHEN acnupanuonHoro ussemarens LASD-2
dhopmupoBanus curaaiioB BHUMAHUE / ITPEAYIIPEXJIEHHWE / ITOXAP 1o
kaxaoMmy kanainy ¢ AAIIKII

Harnsiqnas uaaukanusi COCTOSIHUSL KOHTPOIUPYEMOM 30HBI U peKHUMa paOOThI
[IporpammupoBaHre CKOPOCTU BpAIllEHUS] TYPOUHBI, BEPXHETO U HIKHETO
MIOPOTOB CKOPOCTH BO3AYIIHBIX IOTOKOB U TOYHOCTH U3MEPEHUS
ABTOMaTHUYECKHI1 KOHTPOJIb paboTocniocoOHOocTH M3Bemareneid LASD
[Monxmouenue k modbomy AAITIKII no nporokony 200+ System Sensor
Bo3moxxHOCTB nepenaun JaHHBIX Ha KoMIibloTep uepe3 USB nopt B peanbHOM
MaciTade BpeMeHu!

Bricokas crenens 3anutsl 00omouku [P23 / IP65 (¢ moacoennaeHHOM
BBIXO/IHOU TPyOOif)

Acnupaunonnbeie usBemarenun LASD BelyckaroTcs B JBYX BapUaHTax:

onHokaHanbHble LASD-1 ¢ onHOl Bo3ayxo3a0opHoil TpyOoil quuHoi 1o 100 M Ha
OJIHYy 30HY (puc. 26) n neyxkaHaiabHele LASD-2 ¢ nByms tpyoamu aimmno# g0 100 M,
Ha JIBE 30HbI (puc.27), YTO yBEIUYUBACT 3alUINAEMYIO MIOMAab. B oHOKaHATIEHOM
aCMUpPalMOHHOM YCTPOWCTBE MOKET OBITh yCTAHOBJEH BTOPOM JOMOJHUTEIIbHBIN
u3Bemarenb 7251(mox 3akas).

B ACIIMpalIOHHBIX HN3BCINATCIIAX

cepun  LASD wucnosb3yercss J1a3epHbIN goaﬁ;izf,fm Onruieckas noTHOCTH
JIEIMOBOM W3BENIaTelb 7251 C | mucnies %/M aBb/Mm
MUHHUATIOPHBIM Ja3epOM. SApxocThb 0 0 0
W3IIy4EeHHUs MOBBIIIAETCS IIPUMEPHO HA JBA 1 0.03 0.001
nopsiaka (B 100 pa3) Bellle MO CPAaBHEHUIO 2 0.06 0.003
CO cBeTOAMOAOM, a (OKYCHUPOBKa Jyda 2 00'03113 88??
o0OecrneunBaeT MPaKTUYECKU MOJIHOE 5 0.72 0.031
OTCYTCTBUE  OTPaXEHUHM  OT  CTEHOK 6 124 0.054
JIIBIMOBOM KaMmephl. B pe3ynpraTte jna3epHblid 7 1.93 0.085
H3BelaTe b 00ecreYnBacT CBEpXpaHHEE 8 2.63 0.116
oOHapy>KeHHE TI0KapPOOIACHON CHUTyaIluu 9 3.33 0.147

Ha ypoBHsX 3aneiviieHus 0,001 ab/m. Ilpu aTom dopmupyroTcs mpeaBapuTeIbHbIC
curHansl BHUMAHUWE u TTPEAVYIIPEX/IEHUE, no xoTopbsiM 0O0CITY>KUBAIOIINMA




nepcoHaal MOKCET JIMKBUAUPOBATH OYarl ¢ MHUHHMAJIbHBIM ymep60M. B Ta6J'II/II_Ie

NPUBEIECHBl 3HAYEHUS yAEIbHON ONTHYECKON IUIOTHOCTH CpPElbl, COOTBETCTBYIOIINE
MOKa3aHUsAM IpapuecKoro IuUCIes.

Acnupannonnsie u3Bemarenn LASD ocHalieHbl HarlisiAHBIMUA WHIMKATOPaMH,

OTO6pa)KaIOHII/IMI/I OINTUYCCKYIO IJIOTHOCTDH CpeI[BI/ HN3MCHCHHUC CKOPOCTH BO3AYIIHOI'O

MOTOKa W TpaHUI] €€ U3MEHEeHus, BkIoueHue curHaioB BHUMAHUE,
IMPEAYIIPEXXJIEHUE, TTOXAP (caBoeHHble KpacHBIE CBETOAMOJIBI), COCTOSIHHE

AJIEMEHTOB YCTPOICTBA MO KAXKAOMY KaHaly, U IpyTryue napaMmeTpsl.

NPEAYNPEXAEHUE
BNYCKHOE noxap
NOTUKA DOPMUPOBAHMRA CUTHANOS  QTBEPGTUE SKOPOCTS NOTOKA
e 10-CETMEHTHBIA
T | | CBETOQWOANLIN
MUTAMKE T A o VHAWKATOP
ME MCNONB3YETCA —— T i NPOrPAMMMPOBAHMUE
HE UCNONL3YETCA——— = nooE csox ———KOM ROCTYNA
Q.0 g .QrQ
HEMCNPABHOCTO =7« \ tes s TR GNOKMPOBKA PENE
A B
HEMCNPABHOCTL . ™~ HEUCMNPABHOCTb
NLIMOBOTO TYPEMHB!
M3IBEWATENA
ALIMOBOWR MECTO YCTAHOBKM
NAIEPHLIN BTOPOTO AALIMOBOIO
M3BEWATEND 7251 NA3EPHOIO
M3BEWATENS 7281

Puc. 26. Onuokanansublii n3semareas LASD-1

10-CErMEHTHbIA CBETOAMOAHbIV
W

KATOP 1
NPEAYNPEXAEHME 1 BbICOKAR CKOPOCTH
NOXAP 1 o NOTOXAZ CBPOC (OB
snuwumsl 1 I OTBEPCTMA o0 o b c:::x:’:b
MUTAHME (OBLY) .% 2 l \ a ” POTPAMMMPOBAHME (OB
HE UCTIONBIYIOTCR <— & ‘// {
sl d s "an R R — KOQ AOCTYNA (OBW)
LA B T O B A -
BNOKMPOBKA PENE 1 ——= S = & —0—ir N - -1 i X - HEMCNPABHOCTb
=== == TYPEWHBI! (OBLL)
HEMCNPABHOCTL — |
AbIMOBOIro
MIBEWATENS 1
AbIMOBOW AbIMOBOM
NASEPHBIA NAIEPHBIK
UIBEWATEND 7251 M3IBEWATEND 7251
KAHAR 1 KAHAN 2

Puc. 27. IByxkananbHbIi u3Bemareas LASD-2

AN



Pacdyer uwncrma BO37yX03a0OpHBIX OTBEPCTUH W HUX JUaMeTpa, YpOBHEH
YyBCTBUTEJIHHOCTH, CKOPOCTU BpallleHUs] TypOUHBI U APYTUX MAPaMETPOB CHUCTEMBI
MPOU3BOJIUTCS C  HMCIOJIb30BAHMEM  yJAOOHOM  KOMIBIOTEPHOW  MPOTPaMMBI
(mocraBnsiercs OecruiatHO). BpiOMparoTCss OTUCKPEThI, HA KOTOPBIX (HOPMUPYIOTCS
npenBaputenbable curHaiibl U curnain [IOXKAP, onpenensieTcss 4yBCTBUTENBHOCTD 10
Ka)XJIOMY OTBEPCTHUIO, BpEMsI TPAHCTIOPTUPOBKH BO3/yXa MO TPyOE U T.1I.

Acnupanmonnsie u3Bematenu cepun LASD noxpkmrouatorcs k- meddy
anpecHo-ananoroporo IIKII, nogaepxuBaromuii  mpotokon Cucrtem Cencop 200+.
Kaxnoe ycTpoiCTBO, B 3aBUCMMOCTH OT KOJHWYECTBA IMOJKIIOYECHHBIX JATYHUKOB,
3aHAMAaeT B CHUCTEME JBa WM YEThIpe ajpeca. ACHUPAUMOHHBIA H3BENIATEIb
0OHapy»KMBAETCS MAHENbIO KaK aJpEeCHO-aHAJIOTOBBIN JIa3€pHBIN JHIMOBOM JaTUHUK C
YCTAHOBJICHHBIM Ha HEM aJpecoM, U TOT K€ ajapec AyOiaupyercss B aJpecHOM
IPOCTPAHCTBE MOJYJIEH NIl Tepeayd COOOIIEHU O BOSHUKHOBEHUU HEMOJAJ0K B
paboTe acmupanMoOHHOIO YCTPOMCTBA M UX THUIE JJII UHAMKAIUKM Ha maHenu. Kpome
Toro, B kKaxxaoMm kanane umerorca pene [IPEAYIIPEXXIEHUE u ITOXAP, ypoBuu
BKJIFOUEHUS KOTOPBIX MEpEenporpaMmMupyrorcs ¢ aapecHo-ananorosoro IIKII, u pene
HEUCITIPABHOCTD nns pacuivpenusi GyHKIIMOHAIBHBIX BO3MOKHOCTEH.

Ha Bxojae B 010K yCTaHOBJIEH CMEHHBIN (DMIBTP, OUUINAOIINN MOCTYHAIOITUN
BO3AYyX OT MbUIA, U CEHCOPHl KOHTPOJISA CKOPOCTH BO3JYIIHOTO MOTOKa. B 0co060
3arps3HEHHBIX 30HAX JOMOJHUTENIBHO ycTaHaBiauBaeTcs BHemHU ¢punbtp 02-FLU2.
Pene dopmupyer curman HENWCIIPABHOCTDb npu u3MEHEHHM CKOPOCTH
BO3JIYIIHOIO MOTOKA, MPU O0TKa3e TYpOUHBI U MPU CHUKEHUU HAMPSKEHUS UTaHus. B
pabouem pexume pene HEMCIIPABHOCTD HaxomuTcs moj TOKOM M TEM CaMbIM
oOecrieurBaeT KOHTPOJb HAJIMYMS MUTAHUS. Y TOUHEHHAs MPUYMHA HEUCTPABHOCTHU
acniupanuonHoro 6noka nepeaaercs Ha IIKII mpu ompoce 3Toro 6yoka mo aapecy B
aPECHOM MPOCTPAHCTBE MOYJIEH.

B 3aBHCUMOCTH OT yCIOBUN 3KCIUTyaTallMu MCIOJIB3YIOTCS BO3/1yX03a00pHbIE
TpyOku u3 ABS unu UPVC mnacruka, Menu, HEp>KaBerollel cTanu JuaMeTpoMm 25
MM unu 3/4". B cranmapTHOM KoHUrypanuu 3a00p BO3yXxa MPOU3BOAUTCS YeEpe3
orBepctusa auamerpom 3 wMMm. Konery Bo3ayxo03abopHO TpyObl 3aKpbIBacTCs
3arfylIkod C OTBEPCTHEM JUaMETpoM 6 MM JJii oOecnedeHUus PaBHOMEPHOIO
MOCTYIUICHUSI BO3[yXa 4Yepe3 pasianyHble OoTBepcTvs. lIpm Hamuumm mnoaBecHOTO
MOTOJIKA OCHOBHAsI TpyOa HapalllMBaeTCs KaWJUIIPHBIMU TpyOKaMu AjuHou 110 1,5 M
(puc. 29). Ilpu MoHTa)xke AJis BBINOJIHEHUsS HU3THOOB mpuMeHstor 45°- u 90°-
MepeXoibl, JUIsl COEUHEHHS] TPYO HMCHOJIb3YIOTCS MPSIMbIE HECHEMHBIE U ChEMHbBIC

MepexXo/ibl, TPOWHUKH,

JUTSL KpETUIeHUS TPYO K
% - K
. LEHTPANBHOMY MOTOJIKY (cTene)

- ENOKY MPUMEHSIIOT ~ KJIMIICHI.
NOABECHOW NOTONOK Taxkxe MTOCTaBIAOTCS

Puc. 29. YcranoBka B0o31yx03a00pHOI TpyObI 32 TIOJJBECHBIM BCTPOCHHBIC CMEHHBIC

MIOTOJIKOM (GUIBTPHI, BHCIIHHE



buneTpel (puc. 30) nns 3arps3HEHHBIX 30H, JPEHAXHbIE TPYOKH ISl 3allUTHI OT
KOHJIeHCaTa, U T.1.

0 .
Puc. 30. Akceccyapsbl K actiupaliluOHHbIM u3Bemarensim: 90" -nepexos, CbeMHbIN ePexo], KOMIUIEKT
Kanwusipa, BHemHui ¢punstp FLU2

3.4.4. TpeGoBaHusl K YCTAHOBKE aCIIUPALMOHHBIX U3BelIaTe el

TpeOoBaHusi, MNOpeabSBIsSEMble K YCTaHOBKE AacHUPAlMOHHBIX HW3BellaTeNeH,
npuseneHsl B 1.13.9 Ceoga [Ipasun CII 5.13130.2009.

OpHa 30Ha, 3amKIIaeMasi OJJHUM KaHAJIOM acCIUPALMOHHOIO MOKAPHOTO U3BEIIATENS,
MOXET BKJIIOYATh JO JECATH HU30JUPOBAHHBIX M CMEXKHBIX ITOMEIICHUA CYMMapHOU
mIomaaplo He Oonee 1600 MZ, PaCIOI0XKEHHBIX Ha OJIHOM 3Ta)k€ 3JaHWs, NPU 3TOM, B
cootBeTcTBUM ¢ TpedoBanusmu CII 5.13130.2009, n.13.2.1, u3onupoBaHHbIE TOMEUICHUS
JOJKHBI UMETh BBIXOJ] B OOIIHI KOPUAOP, XOJIJI, BECTUOIOJIb U T.II.

B cootBerctBum co Cpogom mnpaBmi CII 5.13130.2009 makcumanbHash BbICOTa
3alIUIIAEMOr0 MOMEIIEHUS U1 aCUpPalMOHHBIX M3BeIlIaTese kiacca A cocrasisgeT 21
MeTp, Wi kiacca B — 15 metpos, mis knacca C — 8 MeTpoB. MakcumanbHbIE pACCTOSIHUS B
TOPU30HTAIBHOUN MPOEKIIMU MEXKAY BO31yX03a00pHBIM OTBEPCTHUEM U CTEHOU He Oosee 4,5
METPOB, MEXIY COCEIHUMH OTBEpCTHSIMU HE OoJjiee 9 METpOB HE3aBHCUMO OT BBICOTHI
3amuinaeMoro  nomeuieHus. Ilpu  3amuTe TNOMENIEHUM  MPOU3BOJIBHON  (OPMBI
MaKCUMAJIbHbIE PACCTOSIHUSI MEXJIYy BO31yX03a00pHBIMH OTBEPCTHSIMAU W CTEHAMHU
ONPENEIISIOTCS UCXO/Asl U3 TOr0, YTO IJIONIA/b, 3alllUiliaeMas KaKJIbIM BO3/1yX03a00pHBIM
oTBepcTHeM, uMeeT GopMy Kpyra paguycom 6,36 M (puc. 31) B TOpuU30HTAIBLHOU
OpoeKUUH. MUHUMAIIBHOE PACCTOSIHUE OT BO3AYX03a0OpHBIX OTBEPCTUH 1O CTE€H H
OKPYXarUIUX MPEIMETOB HE PETJIAMEHTUPYETCS.

[Ipu ycraHoBke TpyO acnUpAIlMOHHBIX [ABIMOBBIX TMOXApHBIX U3BeEHIaTEIEH B
NOMEUIEHUSX MHUPUHOU MeHee 3 M, oA (albIInoiaoM, HajJ (PalbIINOTOIKOM U B JAPYTUX
MIPOCTPAHCTBAxX BBICOTOM MeHee 1,7 M momyckaercs yBenudeHue B 1,5 pa3a yKa3aHHBIX B
Taba. 5 pacCTOSHUN MEXAY COCETHUMHU OTBEPCTHUSIMH, a TaAKXKE MEXK]Y BO31YyX03a00pPHBIM
OTBEPCTHUEM U CTEHOM.

AN



TpyOsl aCIMpPalOHHOTO

U3BELIATENsl C OTBEPCTUSMH IS
3a00pa BO3AyXa JIOKHBI ObITh, KaK
MpaBWJIO,  PACHOJIOXKEHBI  TOJ
MEPEKPHITUEM HA PACCTOSHUM HE
oomee 0,6 M OT €ro YypoBHS.
Jlonmyckaercsi BcTpauBaHUE TPYObI
acCMUpallMOHHOTO W3BellaTeNs B
CTPOUTEIIbHbIE KOHCTPYKUUU WU
AJIEMEHTBl OTIEIKA MOMEUIECHUS
IpyU  COXPAaHEHUW JocTyna K
BO3yX03a00PHBIM OTBEPCTHSIM.

TpyOnI acIUpalMOHHOI O Puc. 31. 3awura noMereHus
M3BELIATEIsl MOTYT pacrojaraTbcs [pou3BONBHON (OPMBI
3a (paibIIMOTOIKOM C 3a00pOM BO3AyXa 4Yepe3 AONOIHUTEIbHBIE KalWUIISPHBIE TPYOKH
anuHOM 1o 1,5 M, mpoxopjsdmmue yepe3 (panabmInmoTosIOK. biaromaps nmpuHyauTeIbHOMY
oTOOpYy BO3AyXa BXOAbl KANWUISIPHBIX TPYOOK WJIM HENOCPEACTBEHHO TPYyObl C
BO3/TyX03a00pHBIMH OTBEPCTUSIMH MOTYT OBITh PACHOJIOKEHBI B yIiiax, 0Opa30BaHHBIX
CTEHOU W MOTOJIKOM.

B cootBercTBuu ¢ 1. 14.2 Croaa IIpaBun CII 5.13130.2009, popmupoBaHue CUTHAIIOB
yopaBieHusl cucremamu omnosemeHuss 1-, 2-, 3-ro tuna no CIT 3.13130.2009,
IBIMOYJIaJICHUS, WHXXEHEPHbIM O0O0OpYJOBaHUEM, YIPABISIEMBIM CHCTEMON MOXKapHOU
CUTHAJIM3AlMKU, U JAPYroro oOOPYyIOBaHUS, JIOKHOE CpabaThIBaHHE KOTOPOIO HE MOKET
MPUBECTH K HENONYCTUMBIM MaTEpPUAIbHBIM TMOTEPSM WU CHIXKEHUIO YPOBHS
0€30MacHOCTH JIIOJICH, TOTYCKAETCsl OCYIIECTBIATh MPU CpadaThIBAHUU OJHOTO MOXKAPHOTO
m3Bewarenss 7251 B oJHOKaHAJIbHOM acnupanuoHHOM wu3Bemarene LASD-1 wunm B
JIBYXKaHAJIbHOM acnupanroHHOM u3Bemarene LASD-2.

JlonmyckaeTcsi OCYHIECTBIIATh 3allyCK CUCTEMBbl ABIMOYJAJEHUS OT OJHOr0 KaHala
acriuparmoHHbix u3Bemarenein LASD-1 wim LASD-2 ¢ ogHuM J1a3epHBIM aJIpeCHO-
aHAJIOTOBBIM JBIMOBBIM M3BemiatesneM 7251 B kakgoMm KaHaie. PelreHue 0 BO3MOKHOCTH
3alycka pas3lIMYHBIX CHUCTEM TIpu cpabaThlBaHWM 1-TO  W3BemaTenss NPUHUMAET
MPOEKTUPOBIIUK. POPMUPOBAHUE CUTHAJIOB YIIPABIICHHS CUCTEMaMU OINOBEIIeHUs 4-, 5-ro
tuna o CIT 3.13130.2009, a Takxe aBTOMAaTUYECKUMHU YCTAHOBKAMH IOKApPOTYIICHHUS,
WIN yTOPaBICHUS] WHKEHEPHBIM OO0OpPYIOBaHHUEM OOBEKTOB JOJKHO MPOU3BOAMUTHCS IPHU
cpabaThIBaHUU JBYX aCIUPAIMOHHBIX TTOKAPHBIX U3BEIIATENCH.



TexHuveckue XapaKTepUCTHKH aCIUPAUMOHHBIX U3Bemaresei cepuiit LASD n

ASD-PRO
Ilapamerp LASD-1 LASD-2

Yucnao Tpy6 1 2
MaxkcuManbHas ATUHA OJHOU 100 M/ 1000 m° 100 M/ 2000 m°
TpyOBI (M)/ 0O1Iast
KOHTPOIHpYyeMast IIomas (M>)
[Inomanp, KOHTpoNIMpyeEMas OOHUM 176,6 m” (Ipu BBICOTE 3aIIMIAEMOT0 MOMeIIeHus 10 21 meTpa)
OTBEpCTHEM B Tpybe™
Jnana3oH 4yBCTBUTEIBHOCTH 0,001 nb/m — 0,147 nb/m
Yucimo ARIMOBBIX M3BELIATENEH 1-2 | 2
Tun 1pIMOBOr0 M3BEIIATEN JlazepHbI aipecHO-aHAIOTOBEIN 7251
dunprpanus OUIBTPSHI I YaCTHIL BTN IPpyOo, cpeiHell TOHKON OYHCTKU

(Bo3MOKHa ycTaHOBKa BHemrHero ¢punstpa 02-FLU2)
KoHTpoab cKOpOCTH BO3AYIIHOTO IIporpamMMmupoBaHUe BepXHEH U HIDKHEH IpaHULBI BO3AYIIHOTO TOTOKA.
MOTOKA YcTaHOBKa TOYHOCTU U3MEPEHHsI BO3AYIIHOTO ITOTOKA.

OTtob6paxxenue Ha 10-cerMEHTHOM CBETOJUOHOM MHIUKATOPE.
DopmupoBanue curtana HeucnpaBHOCTb IpU H3MEHEHUH BO3AYITHOTO MOTOKA

Hanpsbxenue nutanus 24B noct. Toka (HoMuHanbHOE), 18-30B mocr. Toka

Tok morpebneHus 120-500 MA (3aBHCHUT OT yCTaHOBJICHHOH CKOPOCTH TYpOUHBI)
Knaccudukarus no 1P 1P23 / IP65 (omuwst)

Pabouas Temneparypa ot -10°C 10 55°C

Pabouas BIa)XHOCTH ot 10% 1o 93% otHocuTenbHOU BiaxHOCTH (0€3 KOH/IeHCaTa)

*) O0Ho 6030yx03a00pHOe omeepcmue 8 mpybe KEUBANEHMHO OOHOMY MOYEUHOM) ObLMOBOMY
uzeewamenio. Maxcumanvhvie paccmosiHus mMedxncoy mpyoamu, mexcoy omeepcmusimu 6 mpyoax,
omeepcmusMu 8 mpyoax u CmeHou onpeoeisiiomcs UCX00si U3 mo2o, Ymo Kaxcooe omeepcmue no
€8PONENCKUM HOPMAM 3auuiyaem Kpye paouycom 7,5 M (8 2opu3oHmanbHol npoekyui).

3.5. MH3Bemarte/u moxapHbie pyyHble

N3Bemarenu noxapusie pyunsie cepuidi MCP u WCP
- 3TO  HW3BEHIaTeId  MHOrOpPa3oBOr0  JICMCTBUS,
npeaHa3HaueHHble Uil (OPMUPOBAHUS  U3BELICHUS
ITOXAP na IIKII. U3Bemarenu MCPSA (MI1535-19, puc.
32) UMEIT XapaKTepUCTUKH, HACHTUYHBIC H3BELIATEISM
cepun MCP, HO SABIAIOTCS aApECHBIMH U MpPEAHA3HAYECHBI
JUTSL BKJIFOUEHUS B IIUIEH( aapecHO-aHAIOrOBOTO MTPUEMHO-
KOHTPOJBHOTO TMpubopa, mnojaepxkuBaroniero Advanced
Protocol unu mpotokon 200+ Cuctem CeHcop. AapecHbie
pyunble wu3Bemarenmu MCPSA  Beimyckarorcss B JIByX
MOAU(DUKALUSIX: C BCTPOCHHBIMHU HU30JIITOPAMH KOPOTKOTO

Puc. 32. Pyunoii
aJIpECHBIN U3BEILIATEIb

MCPSA

3ambikanus UI1535-191 (MCPSA-RPO2FQG) u 6e3 uzonsaropos UI1535-19 (MCP5SA-
RPO1FG). Uzsemarenu MCP5SA wu wusBemarenun cepuu MCP 3amenmnm panee
BeiyckaBmmecs nssemarenan M500KAC n n3semarenu cepun W2000.

N3eemarenu tuna MUI1535-8 (MCP3A) u WCP3A (puc. 33) umeroT HOpMaJIbHO-
3aMKHYTBIE U1 HOPMAaJbHO-PA30MKHYTbIE KOHTaKThl. M3Bemarenu tuma MIIS535-16

(MCP2A) wuMeOT HOPMalbHO-Pa30MKHYThIE KOHTAKThI

Hn IO0CICAO0BATCIBHO

BKJIIOUEHHBIN pe3uctop 470 Om, orpannyuBaromnii Tok B pexume [TI0KAP.
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K AAIIKII »Tu u3Bemareny MoaKII04atoTCs yepes
Moaynu kKoHTpoiss M210E, M220E, M221E wunu udepe3
MOJyJIM KOHTpOoJsi O6e3aapecHoro noaunuiedga M201-CZ
wim M5S12ME.

N3Bemarenu GopMUPYIOT TPEBOKHOE HU3BELICHUE
MPA HAJABJIMBAHWHA HA LECHTPAIBHYIO 4YacThb CTEKJIA
nepeaHet maHenn. CTEKIO 3alIUINEHO CHEHUATbHON
MJIEHKOW U pa3flaMbIBa€TCsl HA JBE YacTH 0€3 OCKOJIKOB.
[lepeBon B HNEXKYpHBIM PEXKHUM NPOU3ZBOAUTCA IyTEM Prc. 33. Pyunoii axpecHsiii
YCTaHOBKM B M3BelIaTenb HOBOro crekia tuna KGl1, uro msemarens WCP3A
3aTpyJHSAET COKpbiTHE (akTa akTuBauuu. Bo3MoxHa
TaK)K€ IMOCTaBKa OTHUX H3Bellarejie ¢ THOKOM INIaCTMAacCOBOM IUIACTHHKOM, HE
TpeOyrolIel 3aMeHbI B TEUEHHUE BCEr0 CPOKA IKCIUTyaTaluu.

IIpoBepka pabOTOCIIOCOOHOCTH H3BEIIATEICH ATOr0 THUIA MPOU3BOJUTCS IPU
WCIIOJB30BaHUU CIIEHIMAIIBHOTO Kitoua 0e3 paspymieHus crekna. Korjga kiod
BCTAaBJICH B THE3/I0 HA KOPIYCE, CTEKJIO OIyCKAeTCs, UMUTUPYS €r0 pa3pylICHHE, U
M3BEIIaTeIb CpadaThIBACT.

N3Bemarens cepun MCP uMmeer mnbuie-OpbI3ro3alliuIleHHbIA MPAMOYTOJIbHBIH
mIacTMaccoBeli  Kopmyc. Ha mepemneit manenu Kopiryca H300paKeH PHCYHOK,
MO3BOJISIIOLIMKA  JIETKO TMOHSTh TOPSJIOK TMepeBoja ero paboThl B PEXKUM
dbopmupoBanus u3BemeHuss [IOXKAP.

M3Bemarenu cepurn WCP BbITyCKarOTCS B BOJIOHENPOHULIAEMOM HCIIOJIHEHUU
(crenenn 3amuThl 00oouku [P67) m MOTYT SKCIITyaTHpOBaThCS Kak BHYTPH, TaK U
BHE 3JaHUM U TOMEMIEHUN B TSKEIBIX KIMMAaTUYECKUX ycioBusx. CrenuanbHbie
BBOJBI JUIsi KaOenel ¢ 3JIacCTUYHBIMU YIUIOTHUTEISIMU W KOJbLIEBas MPOKIIAJIKa,
YCTaHOBJICHHAs MO MEPUMETPY KOpITyca U3BeIIaTeNsi, 00eCeunBaloT repMETHU3aIHUIO
ero coeamHeHuss co 1mwieddom. [lepexmrouarenb, YCTaHOBICHHBIM  BHE
repMETU3UPOBAHHOU 4acTH W3BeIIaTeNs, UMEET CIIeIMAJIbHOE
BOJIOTa30HENIPOHULIAEMOE UCTIOJIHEHHUE.

OcCHOBHbIE TEXHHYECKHE XAPAKTEPUCTHUKH PYYHBIX
usBemaresei cepuiit MCP u WCP

Hanpsokenue nuranus, B, He 6omee 30
KommyTtupyewmsiii Tok ipu 30B, A, He Oonee 2
I"'abapuTtHbIe pa3Mepsl, MM

P pasmep 97,5x93x71
Macca, r 240
Juanazon pabouux tremmnepartyp, °C ot -30 mo +70
MakcuMalbHO TOIyCTUMAasi OTHOCHUTEIIbHAS BIAXHOCTh, %o 100
CrteneHb 3auThl 000JI0YKH U3BEIIATEIS 1P67
Cpennuii cpok cityxO0bl, JIET, HE MEHEe 10

3.6.
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3.6. HckpobOe3onacHbie U3BeNIATEH

Jlns oOHapy»eHUsI BO3rOpaHUN BO B3PHIBOOIMACHBIX 30HAX W JUISI PYUYHOIO
(l)OpMPIpOBaHI/I}I curHasa [IOXKAP kommanusa System Sensor BbITYCKAaeT aJIpecHO-

Henen A IOroBEIH  IBIMOBOH  ONTHKO-3IEKTpOHHBIH m3Bemarens 22051EISE  (Bmecto

AATIK

BbIITycKaBmierocss  panee _ 2251EIS), Heaﬂ];leCHBIGEaﬂBBDOBBIC Ma 0-
z[H(bcbepeHuHanLﬁw( 545 ﬁ:“l‘g 5 B}?quLI I/ISBCHIaTeJ'II/I MCP3ALS (MapkupoBKa

IEXIbHr? g kpo3aumThl KFDO-CS-Ex1.51
aﬁ: %STO%%%W&M&JPEFS HU3BCHIATCIIM IMMOAKIKOYAKTCA K
aﬂPeCHmwmwe ROKHARCTEBE eébidhe 52HERO1 IST-200 1 uepes baprep

HCKpOBMH%]ﬁEP&b&S%@ MEpBARig. [Exib]IIB). Mckpobesonacubie

HeaJ[peCHbIE M3BEIIATeNIM MOAKIIOYAIOTCA K aJpecHO-aHaoroBomy uuieidy uepes
MOJyJiIb KOHTpoJia Oe3agpecHoro mnomuuieiiha MSI2ME wu  depe3 6Gapwep
uckpozanmutel Tuma KFDO-CS-Ex1.51 (mapxupoBka [Exib]lIB), kotopsie
CTaHaBJIMBAIOTCS B 0OBIYHOM 30HE (puc.35). bapbep HCKpO3alUTHI HCKIIOYAET

BO3HHKHOBEHHE HWCKPHI MPU OOpBIBE WIW TPH KOPOTKOM 3aMbIKaHWU Tuiekda BO

B3pbIBoomacHot  3oHe.  bapeepst  KFDO-CS-Ex1,51P, KFDO-CS-Ex1.54

o0OecrieunBaeT TajJbBaHUYECKYIO pa3BsI3Ky, OTPAaHUYCHHE TOKA M HAIMPSHKEHUS.
MarnasoH pabouymnx temrepaTtyp 6apbepoB nckposamutsl oT -20°C go + 60°C.
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Puc.35. Cxema noaxiIroueHust HICKpOoOE30MacHBIX HEAAPECHBIX U3BEIIATENIeH B alpeCHO-aHAIOTOBBII
e

N3Bemarenu 5451EIS umeror Hu3koe notpebieHrne TOKa B ACKYPHOM PEKUME
(menee 40 mxA). HanpspkeHue nutanus B JeKypHOM pexxume ot 15 o 28 B.

JIBa cBeToAMONAa WHAMIUPYIOT PEXUM H3BeIIaTelss ¢ yriom o63opa 360°,
MMEETCSl BBIXOJ JUIsl TOJKIIOYEHUS BBIHOCHOTO ONTHYECKOTO CHUTHAJIN3aTopa.

=



ba3zoBble OCHOBaHMS  3alMINAIOT HW3BELIATENM OT HECAHKIMOHHUPOBAHHOTO
M3BJICYEHUS M OOECNEYMBAIOT HAJICKHOE KpEIUICHWE NpH HaJIUYUU BUOpAIUil.
Huzkwuit npoduib, eBponeickuil Au3aiiH.

NMeroT CBUAETENBCTBO O BPBIBO3AIIMIICHHOCTH JJIEKTPOOOOPYIOBAHUS U
Paspemenue ['ocrexnamzopa Poccum.

3.6.1. Uckpode3onacHblit a/IpeCHO-aHAJIOT OBbII ABIMOBOH ONTHKO-

3JIEKTPOHHBIN u3Bemareab 22051EISE

JIpiMoBOI aJpPECHO-aHAIOTOBBIN OIITUKO-
anekTpoHHbI m3Bemarenb 22051EISE (puc. 36)
MOJKJIFOYAETCS K aApPECHO-aHAJIOTOBBIM MPUEMHO-
KOHTPOJIbHBIM npudopam, MOICP>KUBAIOIIINM
Advanced Protocol u mnporoxon 200+ SYSTEM
SENSOR. Ucnonb3oBaHuE aApeCHO-aHAIOTOBOIO
m3Bemwarens 22051EISE  nmo3BosisieT, MOIy4YUTH
MpeABapUTEIbHbIE CUTHAIBI O MOXKape MPU YPOBHAX
3aapiviieHAss npuMepHo B 10 pa3 MeHpIIHX 1O
CPaBHEHHIO C  IIOPOTOBBIMM  HM3BELIATEIISIMU.
JlukBugauusi moxkapa Ha OoJsiee paHHEH CTaguu BO
B3PBIBOOIIACHOM 30HE, KpPOME MEHBIIEr0 MaTepUaJbHOIro yuepda, 3HAYUTEIbHO
CHIJKAET BEPOSTHOCTDH B3pbIBA.

Ussemarenun 22051EISE ¢ 06azamu BS5O01AP wim B501 moakmrodarorcs K
aJipecHO-aHaJIoroBoMy nuieiidy uepe3 ycrporctBo coriacoBanust [ST200 u Grnok
uckpozamutel EXB2000 tuma KFDO-CS-Ex1,54.

Puc. 36. Hckpobe3omnacHsrii
JBIMOBOW OIITUKO-3JIEKTPOHHBIN
u3sewmarens 22051EISE

3.6.3. Hckpobe3onacHbIi TENJIOBOI MAKCUMAIbHO-IH (P epeHunAIbHbIN
usBewmareab S451EIS

TermoBoit MOXKAPHBIN MaKCUMaJbHO-
nuddepenunansusiii n3Bemarens S451EIS (puc. 38)
npeaHa3HavyeH sl oOHapy>KeHUsl 04aroB 3aropaHus,
CONPOBOXKJIAOIIMXCA  YBEIIMYEHUEM TEMIEpPaTyphl
okpyxaromend  cpeasl.  HM3Bemarens — 5451EIS
AKTUBU3HPYETCS  NPU  CKOPOCTH  TOBBIIIECHHUS
TEMIIEpaTypbl B MECTE €ro ycTaHOBKH 8°C B MUHYTY
u Oonee, TMOO MpH AOCTHXKEHUU TemmepaTypbl 58°C
B ciydae MEIJICHHOTO ee YBEJIMYEHUS.

P e ST sepuoermnen
TCIIJIOBOM MaKCHUMAaJIbHO- o
muddepennmanbpii n3semaren, BPICOKOH TOYHOCTBIO H3MEPATH CKOPOCTE yBEIHYCHHS
5451EIS TeMIEpaTypbl MW CHH3UTh IIPAKTHYCCKHA [0 HYJA
BEPOSITHOCTD JIO)KHOW TPEBOTH.




3.64. HUckpode3onacubie pyunble u3Bemareau MCP3ALS. Pyunsle
m3Bemarenn  MCP3ALS. - 5310 wW3Bemarenn MHOTOpPa3oBOrO  JIEMCTBUS,
npenHa3zHadeHHble 1711 GopmupoBanus curdaioB [IOXKAP Bo B3pbIBOOMAcHBIX
30Hax.

KoncTpykimsa wu3Bemareneii M TEXHOJOTMS HMX M3TOTOBICHUS, a TaKkKe
VCTIOJIb3YEMbBIE BBICOKOHAICKHBIE IEPEKITIOYATENH, PACCUUTAHHBIE HA MHOTOKPATHOE
BKJIIOYEHHWE U BBIKJIIIOYEHHUE, 00ecnedynBalOT O€30TKa3HYI0 pPabdOTOCIOCOOHOCTh B
TEUCHUE MPAKTUUECKNA HEOTPAHMYEHHOIO0 BpEMEHU. M3Bemarenn MOryT BKIKOYAThCS
B HUIeH(] curHaauzalnuy Kak ¢ HOPMaJIbHO-3aMKHYTBIMH, TaK U C HOPMaJbHO-
PA30MKHYTHIMU KOHTAKTaMH.

N3BemaTtenn  akTUBU3UPYIOTCS IPU  MEXAHUYECKOM  BO3JICMCTBUM  Ha
LEHTPAJIBHYIO YacTh CTEKJIA Nepennedl nanenu. B manaeix UIIP crekno 3amuineHo
CIEHUAIbHOW TIJIEHKOW W pa3iiamMbIBaeTCAd Ha JIBE€ 4yacTu 0e3 ockoykoB. OOpaTHOE
BkiatoueHne HWIIP B nexypHbId peXUM MPOU3BOJUTCS IYTEM YCTAaHOBKH B
u3Benarens HoBoro crekia tuna KGl, uyto 3atpyaHsier cokpbiThE (paKTa BKIIOUYEHUS
UIIP. TIpoBepka pabOTOCIIOCOOHOCTH M3BELIATENEH ITOr0 THUMA MPOU3BOAUTCS MPU
WCIIOJB30BaHUU CIEHMAIIBHOTO Kitoua 0Oe3 paspyuieHus crekna. Korma kirod
BcTaBiiecH B UIIP, cTekno omyckaeTcs, UMUTHPYs €ro pa3pylI€HHE, U HU3BEIIATEIb
akTUBU3UpYyeTcs. Bo3MmokHa TakkKe IIOCTaBKa JTUX U3BewiaTenaed ¢ rulKoi
MJIACTMACCOBOM IUIACTMHKOM, HE TpeOyrolieil 3aMeHbl B TEUEHHE BCEro CpOKa
AKCIUTyaTallHH.

N3pemarenn MCP3ALS. coctodT wuW3 nOpsSMOYTroJbHOIO INIACTMACCOBOTO
KOpITyca, Ha MepeHEN aHeIn KOTOPOro M300paXeH PUCYHOK, MO3BOJISIIOIIUNA JIETKO
MOHATh NOPSAOK ero BkiIroYeHHs B pexum [[OXKAP. [Insg uckimtoueHus J0KHOTO
BitoueHust pexxuma [TOXAP nepennsis yacTh M3BelIATENsi MOXKET ObITh 3aKpbITa
npo3pavyHoii 3amuTHON Kpbiikod PS200 u onnomOupoBana.

N3eematenn MCP3ALS. wume0T mbLIe-OpbhI3ro3aluIeHHBIM  KOPIIyC €O
CTEINEHbIO 3aluThl 000n0uku P44 u mpegHasHavyeHbl NI UCIOJIB30BAaHUS BHYTPU
nomenienuit. M3emarenun cepuit MCP3ALS. MoryT skcrulyaTupoBaThCsi Kak B
OTalUIMBa€MbIX, TaK M B HEOTAIUIMBAEMbIX IIOMEIICHUSAX IMpU TeMIlepaType
okpyxatoriei cpenpbl oT -30°C go +70°C.
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3.7. AapecHble onoBeareu cepuu AV

Puc. 40. 3BykxoBOI HaCTECHHBIN Puc. 41. CseroBoii Puc. 42. Cgetoii/3ByKoBOM
onoseuiareabs WMSOU HACTEHHBIN OIOBEILATEIb HACTEHHBIN OIOBEILATEIb

WMSTR WMSST

Puc. 43. 3BykoBoii/cBeTOBOI Puc. 44. 3BykoBOi1 TOTOJIOYHBIH
MOTOJIOUHBIN onoBemarens [BSST onosemtatens IBSOU c 6a3oii aiis
C aBTOMaTUYECKUM H3BElIaTelIeM ycTaHOBKHM u3Bematens cepun 200+

3ByKOBbIe cBeTOBBIe omoBemarenu cepur AV (Audible Visual) — HOBOe
MOKOJICHWE omoBenaTenell npousBoAcTBa aHrimiicko kommanuu KAC Alarm
Company Limited (cectpunckoit kommnanuu Cuctem CeHCOp) - MUPOBOTO JIHEpa B
MIPOU3BOJICTBE MOXKAPHBIX OMOBEIIATEIEH U PYUHBIX U3BEIIATENCH.

B cocraB cepunm AV BXOIAT 3BYKOBBIE, CBETOBBIE M KOMOWHHPOBAHHBIC
(3BYKOBBIE-CBETOBbIC) OIOBEIIATENHN JjIi HACTEHHOM M MOTOJOYHOM YCTAaHOBKH.
Hcnonb30BaHHBIM B ONOBEIIATENSAX JUHAMUYECKUNA aKTUBHBIA 3JIEMEHT CO CIOKHOMU
aKyCTUYECKON CHUCTEMOW 00ECIeYnBalOT BBICOKHI YPOBEHb 3BYKOBOTO CHUTHAJIA MPHU
TOKaxX nMorpedsneHuss npumepHo B S50 pa3 MeHblIe 1O CPAaBHEHUIO C
IIbE303JIEKTPUYECKUMH OINOBEIATENSIMU. BBICOKMI YpOBEHb 3ByKOBOro cursana 102
nbA (Ha pacctossHuM 1M) obOecrmeumBaeTCs TpH MOTpeOieHnH Toka 6,8 MA mpu
HarnpsbkeHnu 24 B.

Buemnuit Buj omoBematenei mokazaH Ha puc. 40 - 44. Omnoemarenu
BBIITYCKAIOTCSI B HEAJPECHOM WCIOJIHEHUM UM B aJPECHOM C JCKAJHBIMU
nepekioyarensimMu ajapecon: 00 — 3aBojckas ycTaHoBKa, 159 — MakcuManbHBIN agpec
(puc. 6). AnpecHas Bepcusi ONOBEHIATENEH BKIIOYAETCS HEMOCPEICTBEHHO B
aJIpeCHO-aHAIOTOBBIA Tield m He TpeOyeT MOMOJHUTETHLHOTO pacxoaa Kabels.
[Ipumep o6o3HaueHust 3BYKOBbIX HacTeHHbIX (WM) © KOMOMHUPOBAHHBIX
notonouHbix (IB) omoBemareneit ¢ 6a30ii 115t MOKAPHOTO M3BEIATENS:



WMSOU-RR-PO1 — kpacHslil Kopmyc, 0e3 u30asTopa KOpoTkoro 3ambikanus (K3);
WMSOU-RR-P02 — kpacHsliil kopiyc, ¢ nzonsatopom K3;
WMSOU-WW-P01 — 6ensbiit kopriyc, 6e3 nzonsropa K3;
WMSOU-WW-P02 — 6enblit koprtyc, ¢ uzonsitopom K3.
IBSST-DC-P01 — Genblit kopiyc, mpo3padyHbIii
ceetouibTp 0e3 uzomnstopa K3.
IBSST-DC-P02 — Genblii KOpIyc, NpO3padyHbIi
cBeTopuibTp ¢ uzonsitopom K3.
IBSST-DR-PO1 — Oenblii kopmyc, KpacHbIU
cBeTohunbTp 0€3 n3ossiTopa K3.
IBSST-DR-P02 — Oenblii kOpmyc, KpacHbIU
ceeTopribTp ¢ nzonsitopom K3.
IBSST-DA-PO1 — Oenbiii kopmyc, >KENTbIN
ceetopuibTp 0e3 uzomnsitopa K3.
Puc. 45. Veranoska orosemarens s 1BSST-DA-PO2 — Genbrii  kopmyc, skenThiid
6azy cBeToUIbTp ¢ u3oiasaropom K3.
OcobenHocTh omoBeniarenei cepun AV —
ATO MX YCTaHOBKA B 0a3bl aHAJOTMYHO MOKapHBIM u3BemarensiMm (puc. 45). Takoi
KOHCTPYKTUB 3HAQUUTEJIBHO YNPOUIAET MOHTAXHBIE U MyCKO-HaJaJ0uHble padoThl. B
3aBUCUMOCTH OT BBIOpaHHOTO THMa 0a3bl 00ECIeYMBACTCS PA3IMYHBIN ypPOBEHB
3amuThl 00osouku: IP33C ¢ nuskonpodunsroit 6a3oit LPB (Low Profile Base) mns
ckpbITOll mipoBoAku, IP55 ¢ nakmanuoit 0azoit SMB (Surface Mount Base) nis
OTKpbITON NpoBojkHU, IP6S5 ¢ Bomozammumiennot 6azoit  WB (Waterproof Base) u
T€PMOBBOJIOM JJIsI HAPY>KHOW YCTAaHOBKH.
3BYKOBBIE M CBETOBBIE-3BYKOBBIE OMOBELIATEIN CIOCOOHBI (hopMupoBath 32
Pa3JIMYHBIX TUIA 3BYKOBBIX CUTHAJIOB, B TOM YUCJIE U CTAaHJAPTHBIN 3BYKOBOM CHUTHAJ
JUISL TIOYKapHOW TPeBOTH: 3ByKOBOM curHai 0,5 cek, maysa 0,5 cex, 3ByKOBOM CHUTHAI
0,5 cek, may3a 0,5 cek, 3BykoBou curHain 0,5 cek, may3za 1,5 cek. ¢ nepuoaom 4
CceKyH/IbI (puc. 46).

Mepuog T =4 cek

Bkn Bkn Bkn Bkn

Bul
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0 1 2 4
Bpems cek

Puc. 46. BpemeHHas quarpamma CTaHJapTHOTO CUTHAJIA [T0KapHOW TPEBOTH

[lepuon cnenoBaHus BCIBIIIEK BU3YaJbHOTO KaHalda CBETOBBIX U CBETO-
3BYKOBBIX ONOBEIIATENEN paBeH 1,5 cek.
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3.8. 3BykoBoii onosemareab PF24V kiacca Exit Point
3BYKOBBIE€ OIOBEIIATENIM HOBOTO Kjacca

), iis900e0aannas ExitPoint - «To4yka BBIXOJA»  SABIISIFOTCS
~ "l....‘........

3BYKOBBIMH MasikaMu, KOTOpPBIE OMpPEICISIOT
nyTe 9Bakyauun (puc. 47). ExitPoint -
€MHCTBEHHOE CpEACTBO, OOecreyuBaroniee
ABAKyallMi0  OpU  3aJIbIMJICHUH, Korja
BU3yaJbHbIE  CPEJCTBA  CTAHOBITCS  HE
s dextuBHbIMU. Hampansiomuii  3ByKOBOM
onoBematens ExitPoint B pomonHeHue K
BU3yaJIbHBIM yKa3aTessiM 3HAYUTENHHO
COKpAILIAeT BpeMs 3BaKyaluuu Jroaei. Moxer
MPUMEHSTHCA B OTKPBITHIX 30HAX, B KOpUIOpax
u Ha JectHunax. (OOecrneunBaeT CHUXKEHUE
Puc. 47. 3BykoBoii omosemarens Exit  BpeMEHM 3BaKyaluu 10 75%.

Point PF24 Omnosemarenp ExitPoint B oTimumu oT
OOBIYHBIX 3BYKOBBIX OIOBEMIATENCH UCIOIb3YET IMHPOKOMOIOCHBIN ITyMOBOM CUTHAT
C HENpEPBIBHBIM CHEKTPOM BO BCEM 3BYKOBOM JHMANa30HE — KBAa3UOENbIM MIyM.
YenoBek JIErKO OMNpeAeisieT TOYHOE HalpaBlIeHHWE Ha ASTOT HCTOYHUK Jaxe B
YCIOBUSIX 3aMKHYTBIX MOMEUIEHUN C OTPaKEHHUSIMU OT OKPYKAIOIIHUX IMPEIMETOB.
AHaln3 pe3yabTaTOB MHOTOYMCIICHHBIX MCIBITAHUM MMOKa3all, YTO MPEIBAPUTEIIbHBIN
WHCTPYKTQX O 3HAYCHHH 3BYKOBBIX CUTHAIIOB ExitPoint He o06s3aTeneH. B HeKoTophIx
ClIy4asix T€, KTO HE MPOXOJUI WHCTPYKTAXK, pearupoBall Jaxe Jydlle TeX, KTO ObLI
MPOUHCTPYKTUPOBAH.

Hanpasnsromumit  onosemiarens ExitPoint tuma PF24V Beimonnen Ha 0ase
IIMPOKOMOJIOCHOTO  IMHAMUYECKOTO TpOMKOroBopuTesns. lmeer TepMuHaibl yis
MOJKJIFOYEHNSI K MCTOYHUKY NMTaHus 24 B, K yCTpOWCTBY YyIpPAaBICHHS, a TaKXKe
MIEPEKITI0YATENH JIJIs1 BEIOOpA TUIIA U YPOBHSI CUTHANIOB. PerynupoBka MomHocTu: 4, 2,
1, 0,5 u 0,25 Bt. BpiOop Tuna 3BYKOBOIO CUTHaJla B May3aX MEXAy H3IyYEHUEM
ITYMOBOI'O HAMpaBJISIONIET0 3BYKa: TPU OJHOYACTOTHBIX MMIyJbca C May30il (30Ha
YKPBITHUS ), YBETUUUBAIOIIASICS MO YaCTOTE CUpEHa (BBEPX MO JIECTHUIIE), CHIKAFOIIIASICSI
M0 YacTOTe CHpeHa (BHU3 IO JIECTHUIIE), MO0 JOMOIHUTEIbHBIN CHUTHAJI BBIKIIOYCH.
OTan 5BaKyallud TMEpPEeAaeTcs YacTOTOM W3My4YeHUsl ILIYMOBBIX OTPE3KOB: HH3Kas
yactora SLOW - BbIXOJ M3 BHYTPEHHHUX MMOMEMICHUN 30aHus, CpeaHue 4actoTel MED?2
1 MEDI - BeIxonx u3 cpeaHux mnomenieHui, Beicokas yactora FAST (exit) - Beixoa u3
31aHUS.

TexHonorust Hampabisioniero 3Byka Exit Point He 3aMeHsieT TpaJUIIMOHHBIX
3BYKOBBIX U CBETOBBIX OMOBEHIATEIEH, HO JOCTATOYHO XOPOIIO COYETAETCA C HUMHU.
3BYKOBBIE CHUTHAJIbI TIOKAPHBIX OIMOBENIaTeNel MMEIT Y3KHE CHEKTPhl U
MPAKTUYECKUA HE MENIAIOT JIOKAJIU3AIUU IUPOKOINOJI0CHBIX curHanoB Exit Point. [Tpu
COUYETAHUU C PEYEBHIM OMOBEIICHUEM BO3MOXHO pa3/ICICHUE OMOBEIICHUS IO
BPEMEHM C YKa3aHUEM B TEKCT€ TEXHOJIOTUU MCIOJIH30BAHUS HAIPaBISIOIMINX
3ByKOBbIX curHaioB ExitPoint. [lpu ucnonw3oBanuu anapecHo-aHanorosbix CIIC
BO3MOKHO BKJIFOUEHHE omnoBeliaTeneil Exit Point Ha 6e30macHbIX My TAX 3BaKyalluu.




4. IPOEKTUPOBAHHUE U MOHTAK UHTEJIVIEKTY AJIbHbBIX
CUCTEM IMOKAPHOU CUTHAJIU3ALIUU

4.1. BpIOOp NMOKAPHOT0 MPUEMHO-KOHTPOJIBHOIO NPUOOpa

Bribop IIKII gns cucTteMbl MOXApHOW  CUTHAIM3ALMHU  ONpEIeseTcs
CIOKHOCThIO OOBEKTa, a TaKKe YpPOBHEM pEIIaeMbIX 3aJad, OIpPeAesIsieMbIX
3aKa34yMkoM. B 1aHHOM pyKOBOJACTBE pPacCMOTpeH OOOOIICHHBIN mIpUMEp
dbopMUpOBaHUS CUCTEMbI, HE YUUTHIBAIOIINI OCOOCHHOCTH KOHKPETHBIX MOKapHBIX
[IKII. B mnactosimee Bpemsi B Poccum mnepenoBbiMu ¢GupMamu pa3pabOTaHbl U
cepuiino Bbintyckatotrcst [IKII, mo3Bossitomue ¢GopMuUpoBaTh HHTEIIEKTYaJbHbBIC
CHUCTEMBl CHUTHAIM3AIIMM HA OCHOBE AJPECHBIX OMNPOCHBIX U AJPECHO-aHAIOTOBBIX
ycTpoiicTB System Sensor (aBTOMaTHYECKMX M PYYHBIX MOXKApHBIX H3BELIATENEH,
MoxyJiei koutpoiist). [Ipubopsl, nonnepxuatonme Advanced Protocol u npoTtokosn
200+, obecrieunBarOT BBHIMOJHEHUE CICIYIONTUX OCHOBHBIX (PYyHKITUM:

* QaBTOMATHYECKHUW KOHTPOJIb KOJBIEBBIX aJpPECHO-aHAJIOTOBBIX NUICHPOB U
dbopmupoBanue  u3Bemenuit [IPEAYIIPEXXJIAEHUE wu IIOXAP nmnpu
0OHapyXEHUHU MOKAPOOMACHON CUTYyalUK;

* (dopMUpOBaHUE aJPECHBIX KOMAaHJ Ha YCTPONCTBA OMOBEIICHUS M MOKapHOU
ABTOMAaTUKA C BO3MOXKHOCTBIO HMX BPEMEHHOW 3aJEPKKU U KOHTPOJIEM
WCIOJIHEHUS;

®* aBTOMAaTHYECKUN KOHTPOJIb W MEPUOJUYECKOE TECTHUPOBAHHWE ABTOMATUUYECKUX
u3Belarenei (4yBCTBUTEIIbHOCTH, 3arPSI3HEHHOCTH U T.11.);

* nporpammupoBanue curnaigoB [IPEJIYIIPEXJIEHUE u [TOXXAP no paznuunbiM
aJropuTMaM B 3aBUCHUMOCTH OT BHJAA 3alUINAEMOTO TOMEIICHUS IO
nH(OPMAIUHU OT KaXKJIOTO aJPECHO-aHATIOTOBOTO U3BEIIATENS M MX COBOKYITHOCTH
C BO3MOXHOCTBIO YCTAHOBKHM YYBCTBUTEJIBHOCTM HAa pPAa3HOE BpEMS CYTOK
(IeHb/HOYB), a TaKKe aJanTalus aTrOPUTMOB B TIPOLIECCE IKCILTyaTalliH;

® aBTOMAaTHYECKOE WIIM PYYHOE MPOrpaMMHUPOBAHUE aPECHBIX YCTPOMCTB;

* pa3/eNbHYIO UHAMKALUIO BCEX U3BCIICHUN U BPEMEHU UX NOCTYIUJICHHUS;

* dhopMHpOBaHKE ANEKTPOHHOTO MTPOTOKOJIA COOBITHIA,

¢ KOHTPOJIb COCTOSHUA PE3CPBHOIO0 HCTOYHHUKA JJICKTPOIIUTAHUA U T. 1.
KonkpeTHble mapamMeTpbl H XapaKTePUCTHKH NPHUOOPOB NPUBOAATCS B COOTBETCTBYIOLIEH
TeXHHUYECKOH JOKYMEHTAIIMH HA HHUX.

4.2. @®opMHUpPOBaHME 30H MOKAPHOI CUTHAJTU3ALNMN

B  TpaguuuMoHHBIX CHCTEMax MOXAPHOW  CUTHAIM3AIMM  W3BELIATEIU
TPYNIUPYIOT B TaK HA3bIBA€MbIE '"30HBI KOHTPOJA', MPHU 3TOM BCE HM3BELIATENIN B
KaKJI0M KOHKPETHOM 30HE BKIIOYEHBI B OJUH NUIeH] cUTrHanmu3amuu. XOTs
MHTEJICKTYaJIbHBIE CHUCTEMbI MOTYT TOYHO ONPEACIUTH aAPEC TOTO H3BEIIATEII,
KOTOpBIH chOpMUPOBAJ CUTHAJI TPEBOTH, B HUX TAKXKE MPOU3BOIAUTCS TPYIIHUPOBKA
W3BeIIaTeNeH B 30HBI. DTO JICIACTCA I TOTO, YTOOBI OOJETYUTh MPOTPaMMHUPOBAHUE
CHUCTEMBI U ONPEJICIICHNE MECTa BOSHUKHOBECHUS ToXKapa. Ha nmprueMHO-KOHTPOJILHOM
npubope cucTteMbl pasmenieHsl cBeToBble MHAUKATOPHI [TOXKAP s xakmoi 30HBI
KOHTpoJis. COOTBETCTBEHHO, TaljWIla "OPUYMH U BBINOJIHAEMBIX JICHCTBUI",
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XpaHsuascs B MaMsITu npubopa, Takke J0KHA MPOrpaMMHUPOBATHCS C yKa3aHUEM
30HBI, B KOTOPOH (HOPMUPYETCS TPEBOXKHOE H3BEUIEHHUE, & HE B COOTBETCTBUH C
WHJIUBUAYAJIbHBIM aJIpecOM CpadOoTaBLIEro YCTPOMCTBA. DTO yIpoIIaeT padoTy
orepaTopa M YMEHBIIIAET BpPEMsI pearupoBaHMsl MPU BO3ZHUKHOBEHUU TPEBOKHOU
CUTYaIUHU.

B Csome IlIpaun CII 5.13130.2009 mpuBeneH psag peKkOMEHAAUWN

OTHOCHUTEJILHO pachpeiesieHus 30H KOHTpoyisi. B dacTHOCTH, sl TpaauIMOHHBIX
CUCTEM OOHApPYXKEHUS M CUTHAIM3ALMU O TO0KApe YCTAHOBJIEHO, YTO CyMMapHas
IJIOMIA/lb TOMEIICHUM, COCTaBIAIONIMX OJHY 30HY, HE JOJKHA IMPEBbIIATH
1600 M* i 4TO paccTOSHHE 10 HAHOONIEEe yAATCHHOIO OXPAHSIEMOr0 IIOMEIICHHS MPU
00Xx0/ie TOMKHO BBIOMPATHCS C YUETOM CYMMAapHOTO BPEMEHH, HEOOXOIUMOTO Jis
aHajau3a MOXapHOW CUTyalluu ACKYPHBIM NEPCOHAJIOM U TMepeladyd COOOUIECHHUS B
noxapHyr 4vacTh, He Oosiee 10 muH. Ilpu Hcmonb30BaHUM OAHOTO KOJBIEBOTO
nuieiida aapecHO CUCTEMbl HE3aBUCUMO OT Pa3MEIICHUs 3al[UIIAEMbIX TOMEICHUM
B 3/laHMM WX MAaKCUMaJbHOE€ KOJWYECTBO M 0O0IIas IUIoniagb HE OTPaHUYCHBl U
ONPEAEIAIOTCA TOIBKO TeXHHU4YeCKMMH BO3MOHOCTsMH [IKII n xapakrepuctukamu
MPUMEHSIEMBIX M3BeEIaTeNeH.
Jns noctoBepHOW pabOTHl CHUCTEMbl MOKAPHOM CHUTHANM3AlUMU LEIecO00pa3HO ee
CEJIEKTUBHOE MOCTPOEHUE, IPU KOTOPOM Jt00asi OJMHOYHAsI HEUCIIPABHOCTh Huieii(a
B OJTHOM 30HE HE JOJKHA BIUSATH HAa PAOOTOCIIOCOOHOCTH CUCTEMBI IO OOHAPYKEHUIO
noxkapa B Jpyrux 30Hax. Ha nmpakTuke 3TO 03Ha4aeT, 4TO Ha KaXJAOW rpaHUlle MEXKITY
30HaMU JIOJKEH OBITh pa3MelieH H30JSTOp KOPOTKOTo 3aMblkaHud. B 3ToMm ciydae
KOPOTKOE 3aMbIKaHHE B JTI000M 30HE MPUBEIET K Pa3MbIKAaHUIO U30JSTOPOB IO 00€ e
CTOPOHBI U, TEM CaMbIM — K OTKJIIOUCHHUIO aBapuiiHON 30HBI. Takum oOpa3zoM, Bce
YCTPOMCTBA B COCEAHMX 30HAaX OyAyT 3allUIIeHbl H30JSTOPAMU KOPOTKOIO
3aMbIKaHHS U OCTaHYyTCsl pabOTOCIIOCOOHBIMM.

4.3. Bb100op ¥ pa3MeleHue MOKAPHBIX U3BelIaTe/ el
4.3.1. Bbi0op aapecHo-aHaI0TOBBIX M3BeHIaTe el System Sensor

[Ipu QopmMupoBaHUM CHUCTEMBI TOXKAPHON CHTHAIU3AIMA  BBHIOMPAEMBIN
JBIMOBOM H3BeEIIATENb JOJDKEH COOTBETCTBOBATH POCCHMCKUM CTaHIAPTAM U UMETH
cepTu(dHKAT MOKAPHON 6€30TIaCHOCTH.

OcCOoOEHHOCTH TPUMEHEHUS TMOXKApHBIX W3BEIATENel, CBSI3aHHBIE C HX
IPUHITUIIOM JIEHCTBUS U KOHCTPYKIIUEH, TPUBEEHBI B Ta0M. 2, 3.

B o6mem ciyuae ans BeIOOpa THMA U3BEHIATENS] PEKOMEHTyeTCsl HCTIOIb30BaTh
naHHeie 00 S(QexkTUBHOCTH U3BEMIaTEeNed pPa3IMYHBIX THUIOB TPH  TOPEHUU
Pa3IUYHBIX MaTEPHUAIIOB, TPUBEACHHBIC B Ta0. 2.



Tabmuua 3

Br10op agpecHo-aHAJIOr0OBbIX U3BeLIaTe el System Sensor 1
HCI0JIb30BAHMSA B CHCTEMAX MOKAPHOM CUTHAJIU3AIUHA

Bua n3Bemarens

Ha3nauenune

He pexomenayercst
K IPUMEHEHNI0

OnTHKO—31EKTPOHHBIN
IBEIMOBOU M3BENIATENIb
22051E

OO0napyxeHue ApIMa OT MEIJIEHHO
TJICIOIMIMX 0YaroB Moxapa

J11s1 00BEKTOB ¢ 0OJIBIION
KOHIIEHTpaIMeH ThUTH WU
Ips3H, Ha KOTOPBIX B
HOPMAJIbHBIX YCIOBHSIX
BO3MOKHO IOSIBIICHHE JbIMa
WK TIapa

TeroBble aipecHO-
AHaJIOT'OBBIC U3BCIIIATCIIN
52051E, 52051RE,

Mecra, He 3alUIIEHHBIE OT AbIMA,
Trapa WIH MUK IIPA HOPMAJIbHOM
HCIIOJIb30BaHUH, KOTZIa OCHOBHBIM

J51s1 00BEKTOB, HA KOTOPHIX B
HOPMAJIbHBIX YCIIOBHSIX
BO3MOYHO OBICTPOE

52051HTE IIPU3HAKOM I10Kapa SBISAETCSA HU3MEHEHUE TEMIIEpaTyphl
3HAYUTENIBHOE TOBBIIIEHNE BO3yXa
TEMIIEPATYPbI

KomOunupoBaHHBIiH OOHapy>keHue 1pIMa ¥ TeIuia oT OrpaHudeHus aHaJIOTUYHbI

m3Bemarensb 22051TE

BCEX BHUJIOB 3arOpPaHUM

n3Bemareiram 22051E u
52051E

MynbTUKpUTEPUAIIBHBIN
IBEIMOBOU M3BENIATENIb
2251CTLE ¢ TennoBEIM,
razoBsiM CO u
MH(ppPaKpaCHBIM KaHaJaMU

OO0HapyxeHre MHUPOKOTo Kilacca
04YaroB M0apa ¢ BBICOKOMN
JIOCTOBEPHOCTBIO ITPU HAIIMYUHU
TMOMEXOBBIX BO3JICHCTBUI

JlazepHble acIMpallMOHHBIE
JBIMOBBIE U3BELIATENIN
cepun LASD

OO6HapyxeHue apIMa C
yJIbTPaBBICOKOH (Ks1acc A)
YyBCTBUTEIHHOCTBIO B UUCTHIX U
MBLUTBHBIX 30HAX — OXPaHa
LEHHOTO 3JIEKTPOHHOTO
o0opyoBaHus1, O0HEKTOB
HE/IBIXKUMOCTH U T.JI.

OnTHKO-371€KTPOHHBIE
JLIMOBBIC JTUHCHHBIC
aJpECHO-aHAJIOTOBBIE
n3Bemmarenu UI1212-123
(6500) mu UIT1212-124
(6500S), nnu HeaapecHbIe
NI1212-125 (6500R),
NI1212-126 (6500RS) ¢
MOJIyJIEM KOHTPOJIS
HeaJpecHoro noanvieida
M210E-CZ nnu M512ME

Bonpmme IOMCIICHUA HUJIN
KOMHAThI C BBICOKMMH ITOTOJIKAMH

4.3.2. Pa3melieHue mokapHbIX U3BeLIaTe/ el HA 00beKTe

[Ipu BbIOOpPE CXEeMBI pa3MeIlEeHHUs MOXKAPHBIX HU3BeHIaTeNe HEe00X0IUMO

YYHUTLIBATb

TpeOOoBaHUS

COOTBCTCTBYIOIIINX

£A

HOPMATHUBHBIX

TOKYMEHTOB,




nevctByronux B Poccuu. IlpuBenennas Huke wHbOpMaLUs SBISIETCS NPUMEPHOM
MHCTPYKIIMEH MO pa3MelleHuI0 wu3Bemarenein System Sensor ¥ MOXKeT OBIThH
MCIIOJB30BaHa B TOM 4acTH, B KOTOPOM OHA HE MPOTHUBOPEUUT TpeboBaHusiMm CBojaa
ITpasun CII 5.13130.2009.

Pa3menenue uzBemareJieii Ha MJIOCKUX MOTOJIKAX

B kaxaoM OTAEIbHOM TMOMEIICHUH, KOHTPOJUPYEMOM TPATULIMOHHON
CUCTEMOM, HEOOXOIMMO yCTaHABIUBATh HE MEHEE JBYX aBTOMATUYECKHUX MOKAPHBIX
u3Bemareneid. Jlomyckaercs ycTaHOBKa OJHOTO aApPECHOTO WIIM  aJpecHO-
aHAJIOrOBOr0 M3Bemarelst System Sensor B COCTaBE HHTEIUIEKTYAIbHOM CHCTEMBI
MOKapHOW CHUTHAJIM3ALMU, €CIW IUIOIIA/lb TMOMEIIEHUS COOTBETCTBYET ILIOIIAH,
3alMIIAEMON 3TUM TMOXKapHBIM u3BeniateneM. [Ipu 3TOM B COOTBETCTBUU C
TpeboBanusmu CBoja [IpaBui, nomkeH o0ecreuynBaThCss aBTOMAaTUUECKUN KOHTPOJIb
paboToCOCOOHOCTH MU3BEIIATENA C BblAaueil u3BenieHus o HeucnpaBHoctu Ha [TKIL.
KpoMe »storo, mpu cpabaThiBaHMM TAaKOTO W3BEIIATENs] CUCTEMa HE JOJDKHA
dbopMupoBaTh CUTHAJ Ha 3allyCK aBTOMATUYECKUX YCTAHOBOK MOKAPOTYIICHUS WU
JTBIMOYIAJICHUS, UJIM CUCTEM OIOBEIeHUs 0 moxkape S-ro tuma mo CIT 3.13130.2009.

OCHOBHOW TPHUHITUI BBHIOOpAa CXEMBI PA3MEIICHUS TEIUIOBBIX WJIM JBIMOBBIX
MOKapHBIX M3BEHIaTEIeH — JOCTUKEHUE HAJIe)KHOTO OOHApYKEHHUSl 3aropaHuil 1o
BCEH KOHTpoJHUpyeMoM Iuiomanu oowbekTa. Ha puc. 48, puc. 49 mokaszanbl jaBa
BO3MO>KHBIX BapUaHTa pa3MELICHUS TEIJIOBBIX U JILIMOBBIX M3BeLIATENIEH B OOJBIINX
MOMEIIECHHUSIX.

B ToM cnydae, eciy B TEXHHYECKOW JOKYMEHTAIlMM Ha W3BELIATeNlb yKa3aH
paguyc 30HbI OOHAPYXKEHUSI U PACCTOSIHUE L HE MPEBBIIIAET YCTAHOBJIEHHBIX HOPM
(cm. Tabmn. 5), npuMeHeHne cxembl puc. 49, maet HanOonbmui dPPEKT MpU 3amUTe
OONBIIMX  MOMEIIEHHW W  O0EClEeYMBAET  yBEIWYEHUE  KOHTPOJIUPYEMOIO
npocTpancTBa 10 30% 1o cpaBHEHUIO cOo cxeMol puc. 48. Ha npakTtuke pazMelieHue
n3BeNnaTeaei B 3HAYNTEILHON CTEIICHH OTpe/ieseTcs KOH(UTypaluel MoMeIeHHS.

Tak kak ¢ yBeJIMYEHUEM PACCTOSHUS HAJ O4YaroM I[oXKapa TemmepaTrypa u
KOHIIEHTpAIUs YaCTHUIl JbIMAa YMEHBIIAIOTCA, 3G (HEKTUBHOCTh OOHAPYKEHHUS TOXKapa
TEIUIOBBIMA WJIM JBIMOBBIMHM TOYEUHBIMH H3BEIIATENIIMU C POCTOM BBICOTHI
MOMEIICHHs] CHIKaeTrca. B Tabnm. 4, 5 npuBeneHbl MaKCUMAaJIbHO JIOMyCTHMbIC
3HAUYEHUSI BBICOTHI IOTOJKA, a TAKXKE IMapaMeTpbl YCTAHOBKU PA3JIUYHBIX BHJIOB
MOKAPHBIX U3BEIIATEIICH.

B eBpormeiickux pekoMeHIalMsIX Ha IOXKapHble H3Bemarenu System Sensor
yKa3aH pajnuyc 30Hbl KOHTPOJISI JBIMOBOTO M3BemiaTens 7,5 M, TEIJIOBOro 5,3 M.
Taxkum obOpazoMm, TpeOOBaHUS K MapaMeTpaM YCTaHOBKH B Poccuu BBIMOJHSIOTCS C
3amacom.
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Puc. 48. Cxema pa3menieHus AbIMOBBIX UJTM TEIUIOBBIX M3BEIIaTECH B
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Puc. 49. Cxema pa3mernieHus AbIMOBBIX WJIM TEIJIOBBIX U3BeIIaTENEH
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Tabauua 4

MakcumajbHasi BbICOTA pasMemicHudA I/I3Bel]_laTeﬂel7[

Tun n3Beniaress

MakcuMaJibHas
BBICOTA MOTOJIKA,
kareropusi L

(3ammTa Joaei), m

MakcumasibHast
BBICOTA MOTOJIKA,
kareropus P
(3amura
HMYLIECTBA), M

ToueuHsIi ALIMOBOM M3BEIIATENb,
cooTBeTCTBYIONIMI TpeboBanusm EN 54 vacts 7,
Hanpumep mozaens UIIT 212-60A (Leonardo O),
NIT 212-73 (ITpopu-0)

10,5

15

TernoBol U3BeIIATENb, COOTBETCTBYIOLIMIA
tpeboBanusM EN 54 wacts 5 (kmacc Al),
nanpumep mozaens UIT 101-24A-A1R (Leonardo
T), U1 101-31-A1R (ITpodu-T)

9,0

13,5

TeroBol U3BeNaTeNb, COOTBETCTBYOLIUN
tpeboBanusM EN 54 gactsb 5 (npyrue Kiacchr),
Hanpumep moaens UIT 101-32-B (ITpodu-T78)

7,5

12,0

JIvHEeHBIN AIMOBOM ONTUKO-3JEKTPOHHBIN
M3BeIaTeNb, COOTBETCTBYIOMIHA TPpeOOBAHUSM
crannapta EN54-12, nanpumep cepun 6500

25,0

40,0

ACHI/IpaHI/IOHHLIC JBIMOBBIC U3BCINATCIIN,
cooTBeTcTByMOmUE TpedoBanusM EN 54-20

CrangapTHas 4yBCTBUTENBHOCTD (ASD-
ITPO, ASD-LEO)

IToBpIlIEHHAS UyBCTBUTENBHOCTH (ASD-
ITPO, ASD-LEO ¢ ogHuM B03/1yX03a00pHBIM
OTBEPCTHEM)

VYabTpaBbicokast 4yBCTBUTENBHOCTH (LASD)

10,5

12,0

15,0

15,0

17,0

21,0




Tabnuua 5

HapaMeTpLI YCTAaHOBKH TCIVIOBBIX H NBIMOBBIX I/I3Be]_[laTeJIel7[ B Poccun [3]

MakcumajgbHoOe
Cpennsist nuomansy paccTosiHue, M
Bun BeicoTa Paanyc 30Hb1 KOHTPOIHpYeMas
M3Bella- | yCTAHOBKH, | OOHAPYKEHHsl, M OHUM MeELY 0T H3BE-
TeJs M u3BenarTeeM, M’ n3pera- mareJist
TeJaaMH* J10 CTEHbI
Ter;mBo o 3.5 3.5 1025 5.0 2.5
cB. 3.5 o
6.0 3,2 1o 20 4,5 2,0
cB. 6.0 1o
9.0 2,8 mo 15 4.0 2,0
I[inI;’IOBO o 3.5 6.3 10 85 9.0 45
cB. 3.5 o
6.0 6,0 mo 70 8,5 4,0
cB. 6.0
1010.0 5,7 o 65 8,0 4,0
cB. 10.0 110 53 10 55 7,5 3,5
12.0

TodeuHble MOXKAPHBIC M3BEMIATENM JOJDKHBI OBITh YCTAHOBJIEHBI HAa IOTOJIKE
(moa mepeKphITHEM) TaKUM 00pa3oM, YTOOBI YACTHIIHI AbIMA WJIHU TEIJIOBOM MOTOK
CMOTJIM CBOOOJIHO MPOHHMKATh B M3BEIIATENb M BHI3BIBATH €ro cpabarwiBanue. Ilpu
9TOM PACCTOSIHHE OT CT€HBI JO M3BEIATENs, BKIIOYas €ro rabapuThl, TOJKHO OBITh
ne menee 0,1 m.

Ecnu ToueuHble TIOKapHBIE M3BEIIATENIM YCTAaHABIMBAIOTCS Ha CTEHaX,
CIIeIIMaIbHOM apMaType WIHM MPUKPEIUISIOTCS K TpocaM, PacCTOSHUE OT HUX JI0 CTEH
TO0JDKHO OBITH HE MeHee 0,1 M, a 10 epeKphITHi - HaxoauThes B npeaenax 0,1-0,3 m,
BKJIIOYasi rabapuThl U3BEIIATEIS.

[pensarcrBus

Ecnu pacnipocTtpaHeHue npiMa WA TOPAYMX Ta30B BJIOJb MOTOJIKA 3aTPYIHEHO
KaKUM-HUOYJlb TPEMSITCTBUEM, HampuMmep, Oalkol ¢ pa3MepamMu OTCTalollen
noBepxHoctu OT 0,08 mo 0,4 M, TO KOHTPOJHMPYEMYIO KaXKJIbIM HOKapHbIM
U3BElIaTeNeM IUIONIA/b, YyKa3aHHyl B Talbin. 5, cieayer yMEHBIIUTH
Ha 25%.

[Ipu HanmWuMu NPEnsITCTBUM, BRICTYNAIOIKX OT MOToJIKa Ooiiee 0,4 M, U mUpuHE
oOpazyembix UMU OTceKOB MeHee (0,75 M KOHTpoiaupyemasi KaKIbIM MOKapHBIM
M3BeIIaTeIeM IUIONIAlb, YKa3aHHas B Ta0J. 5, goipbkHA OBITH yMeHbIieHa Ha 40%.
Ecnu ans mpensTcTBUil TakKuX pa3MepoB IMHUPHUHA 00pa3yeMbIX UMH OTCEKOB paBHA
i 6onee 0,75 M, TOYECUHBIA IBIMOBOM WJIM TEIIOBOW H3BEIIATE]Ihb HEOOXOIUMO
YCTaHaBIIMBATh B KAXKIbIM OTCEK MOTOJIKA.
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Ecim B KOHTpoinupyemMoM  TOMENIEHMHM  HAaXOJATCs  KopoOa Wi
TEXHOJIOTHYECKHE TUIomaaku mupuHoit 0,75 M u Gosee, OTAENEHHBIE OT OCTAIBHOM
YacTU TMOMEIICHHUS TakKuM O0O0pa3oM, 4YTO CIUIONIHAS KOHCTPYKIUS OTCTOUT Ha
pacctossaun Oosiee 0,4 M OT MOTOJKAa W HE MeHee 1,3 M OT IIOCKOCTH MOJia, MO
HHUMU HAJI0 JOMOJIHUTEIIBHO YCTaHABIMBATH MOKAPHBIC U3BEIIATENU.

[Ipu croxxHOM pa3menieHud O0O0OpYJOBaHUS, HAIMYUU CTEJUIaxeH, mradenei
MaTepuangoB M T.I., B ClIydyae, €CIM OHU O0pa3yloT OTCEKH, BEPXHUE Kpasi KOTOPBIX
oTcTatoT OT mnortoidka Ha 0,6 M W MEHee, B KaXIOM U3 OTCEKOB CIIEIYyeT
YCTAaHABIIUBATH JIBIMOBBIE UJIM TEILIOBBIE N3BEIATEIIN

Hak/10HHBIE IOTOJIKH

B Tex ciyuwasx, Korja MOTOJIOK KOMHAThl (WMJM 4YEepJayHOTO IOMEUICHUS)
OCTPOKOHEYHBIA WJIM UMEET HAKJIOH, JAbIM OYJI€T CTPEMUTHCS MOAHATHCS K BEPXHEMY
CBOJYy IMOTOJIKA (WJIM KpBIIIM), MOATOMY BEpXHUWU psiJ HU3BELIATENed CleayeT
pa3sMeCTUTh Ha JIMHUU CBOAA. HakIOH MOTONKAa yMEHBIIAET BpeMs, 32 KOTOPOE JbIM
WJIM TEIUIO PACIPOCTPAHSAETCS K CBOAY, U 3[1€Ch KOHTPOJIMPYEMBIN IMapamMeTp paHblIe
JIOCTHTAeT Topora cpabaTeiBaHUs wu3Bemareneii. [loaToMy BHoJHE MOMYCTHMO
YBEJIIMUYUBATh PACCTOSAHUE MEXAY W3BEUIATEIAMHU, pPa3MEIlaeMbIMA HA JIMHUU
BEPXHEro CBOJIa MOTOJIKa. B COOTBETCTBUU C pEeKOMEHAAIUSMU MPOU3BOAUTEINS [2]
WHTEpBAJIbI JI1 JBIMOBBIX M3BELIATENEH B 3TOM MECTE MOTYT ObITh yBEIWYEHBI HA
1% nns kaxxaoro rpajyca HakJIOHa MOTOJIKA BIUIOTh JO MAKCUMAaJIbHOTO yBEIUYEHUS
Ha 25%. OOpamaeM BHUMaHW€ Ha TO, YTO TAaKO€ YBEIWYCHHUE WHTEPBAIOB
JOMYCTUMO TOJIBKO B PSIly M3BELIATENEH, Pa3MEIIAEMbIX HA JIMHUM BEPXHETO CBOJA
MOTOJIKA.

Kopuaopsl, panbuinosa u ¢paasumnoroaox

Crenpl u HeOOMNBINAs BBICOTA TEPEKPHITUN YBEIMUYMBAIOT KOHIICHTPAIIMIO, a
TAKXK€ CKOPOCTb pACHPOCTPAHECHUS JbIMA, IO CPABHEHUIO C IPOCTOPHBIM
nomMemeHueMm. Iloatomy B Kopumopax MIHMPUHOW MeHee 3 M, a Takke o
danpmmosoM u Hax (HaTbIIOTOIKOM BBICOTOW MEHee 1,7 M HHTEpBaIbl MEXIY
YCTaHABIMBAEMbIMU TOUYCYHBIMH H3BEIIATEISIMU MOTYT OBITh yBEJIHYEHBI TIO
CPaBHEHMIO C yKa3aHHbIMU B Ta01. 5 Ha 50%.

JlecTHHIIBI
Ha BHyTpeHHUX JIECTHUIIAX U3BEIIATEIHN JTOIAKHbBI YCTAHABIMBATHCS Y BEPIIUHBI
JIECTHHULILI ¥ HA Ka)KJIOM OCHOBHOM JIECTHUYHOM ILJIOIIAKE.

IIycToTHI M HUIIIH

W3Bemarenu oObBIYHO HE TpeOyeTcs YCTaHaBIMBATh B ITYCTOTHl WJIM HHIIA
rryouHoit menee 0,8 M, €CJIM TOJIBKO HE CUUTAETCS BEPOSITHBIM, YTO IMOXKAP MOXKET
pacnpoCcTpaHUThCS B HUX 70 CBoero oOHapyxeHus. Eciam mpuHATO pemieHue o
pa3MENICHUU U3BEIIATENe B TAKMX HUIIAX, TO ATO CIEAYET AENaTh B BEPXHEH YacTH
HUIIH, cocTaBisitonieit He 6osee 10% MyCTOTHOTO MPOCTPAHCTBA. XOTS pa3MelleHue
U3BelIaTeIeH B IPOCTPAHCTBAX MTyCTOT MOXKET OKA3aThCsl 3aTPYAHUTEIbHBIM, OJJHAKO
BE€3JIe, TJIe 3TO BO3ZMOXHO, U3BEIIATEIN JOJKHBI ObITh YCTAHOBJIEHBI B COOTBETCTBUU
C TpeOOBaHUSIMU TEXHMUYECKOW JoKyMmeHTamuu. Creayer uMeTb B BHUIY, 4YTO
YCTaHOBKA JILIMOBBIX ONTHYECKUX M3BEIIaTeIeH BEpXHEW CTOPOHON BHU3 MM OOKOM



MOKET MPUBECTU K MX JIOKHBIM CpaOaThIBAHUSIM, BbI3bIBAEMBIM HAKOIUICHHUEM MbLUIH
B OIITUYECKOM Kamepe.
ApXuTeKTypHbIe ()OHAPH BEPXHEI0 CBETA

W3Bemiarenu cieayer yCTaHOBUTHh B KaXKIbIH apXUTEKTYypHBIM (DOHApH BEpXHEro
CBETAa, UCIOIb3YEMbIN JJIsI OCBEILICHUS WM BEHTWISIIMU U UMEIOLIUNA oOpamMiieHue,
KOTOpOE€ OTCTYIAET HaJl ypOBHEM MoTojKa Oonee yem Ha 0,8 M. TemnepaTtypa BHyTpH
poeMa MOKET OBICTPO M3MEHSTHCS M3-3a HAarpeBa COJHEUHbIMHU JyyaMu. [loaTomy
TeruioBeie auddepeHIranbabie n3BemaTe I Buaa "rate-of-rise", nelCTBHE KOTOPHIX
OCHOBAaHO Ha KOHTPOJIE CKOPOCTH pOCTa TeMIepaTypbl, 34€Ch MNPUMEHSTh
HeleJIeco00pa3Ho,a TEIJIOBbIE N3BEIIATEN MAKCUMAIBHOTO JEUCTBUS IOJKHBI ObITh
3aIUILEHBI OT NONAJaHUs MPAMBIX COJTHEUYHBIX JTyUEeH.

4.4. le/IMeHeHI/Ie BBIHOCHBIX CB€TOBBLIX HHAUKATOPOB

Bce noxapHble u3Bemarenu System Sensor UMEOT BBIXOJBI JAJISI HOAKIIOUYEHUS
BBIHOCHOT'O CBETOBOI'0 HHAMKATOPA. Takol MHAMKATOpP NPUMEHSIOT B CIIydasiX, KOrja
U3BEUIAaTEIb YCTAHOBJEH CKPBITHO, Hampumep, HajA (GajblIMOTOJIKOM WU Ha
yeppake. OH CIYXUT Ui BU3YQJIBHOTO JUCTAHIMOHHOTO KOHTPOJS COCTOSHUS
00BeKTa, B YACTHOCTH — Ui OTOOpaxeHus (HOPMHUPYEMOTO H3BEIIATEIIEM
TPEBOKHOTO  M3BEIICHUSA. BBIHOCHBIE  CBETOAMOIHBIE  MHAWKATOPHI  4acTo
YCTaHABJIMBAIOT B KOPUJOPAX HAJl HAPYKHBIMU JIBEPSIMU TOCTUHUYHBIX HOMEPOB, YTO
oOJeryaeT OmpeAelieHUE MecTa 3aropaHusi, TaK Kak IOPU ATOM I[OXApPHbIM HET
HEOOXOJMMOCTH BXOJHWTh B KaXXIyl0 KOMHATy 30HBI 31aHus. B HOBOIl Bepcuu
npotokosia System Sensor 200+ mMeeTcss BO3MOXKHOCTh Pa3/elIbHOTO yIpPaBICHUS
BBIHOCHBIMU  cBeToanonamu  u3Bematened ¢ AAIIKII. Dto  mo3Bosser
3apOrpaMMHUPOBAaTh BKJIKOUYEHUE BBIHOCHOIO HWHAMKATOPA, IOAKIIOYEHHOTO K
OmmkaillieMy  M3BEIIATENI0, NpPU  aKTUBH3alMM  JIIOOOr0  HM3BeElIaTess,
YCTAHOBJIEHHOTO B IAHHOM ITIOMEIICHUH.

B TpamunMoOHHBIX HEAAPECHBIX CHUCTEMax OJHUM MNUICH(OM MOXKaApPHOU
CUTHAJIM3AIMKN  JIOMyCKaeTcs 000pynoBaTh 30HY KOHTPOIS C  KOJIUYECTBOM
nomMenieHuid 10 20 mpu BBINOJHEHUM psifa o0Os3aTENbHBIX YCJIOBUH, OJHUM U3
KOTOPBIX SIBJISIETCS YCTAHOBKA BBIHOCHBIX CBETOBBIX MHIIMKATOPOB, HAIIpUMEp, THUIIA
RA100Z, Hag BXOJ0M B KaXKJ10€ KOHTPOJIMPYEMoOe IoMelieHue [3].

4.5. BpiOop uHTep(elicHBIX MOaYyJIel

OcoOeHHOCTH TpUMEHEHHS HHTEPPEHCHBIX MOayJIeH pa3IudyHOTO THIA B
aJPeCHO-aHAJIOTOBBIX CHCTEMaX MOKapHOW CUTHAIU3AIIMU MTPUBEACHBI B Ta0HIIE 6.
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Tabnuua 6

XapakTepucTuka uHTep(eiicHbIX MOAY el

Ha3nauenune moayas Tun Ocobennoctu

Moaynb KOHTPOJIS: M210E JIBYyXUIBETHBIN CBETOAUOHBINA UHIUKATOP

TEKYIIMH KOHTPOJIb o0ecrieynBaeT UHANKAIIUIO COCTOSHUS, KaK

NEpEKIIoYaTeNeN cucTeM KOHTPOJIMPYEMOI'0 KaHajla, TaK U U30JIITOpa

MI0’KapOTYILIEHHUs, 3aMbIKaTeJIeH KOPOTKOTO 3aMblkaHus. O0ecrieunBaeT

JBEPEH, CYIIECTBYIOIINX KOHTPOJIb COCTOSTHUSI ¢ (POPMHUPOBAHNEM

MI0’KapHBIX CHCTEM. JMCKPETHBIX CUTHAJIOB (HOpMa, OOpHIB,

CoennHeHne CyNIECTBYIOIINX TpEBOra), WJIM aHAJIOIOBBIX CUTHAJIOB.

30H TPAaJAULIMOHHBIX OpnHokaHanbHBIA. BCTpOEHHBIN H301STOD

M3BeLIaTeNIeH ¢ KOPOTKOT'O 3aMBbIKaHUS.

MHTEIUIEKTYaJIbHOM CHCTEMOH [ N220E To e, HO IBYXKaHAIBHBIH C pa3IebHOM
WHJIMKALKUEN TT0 KAKIOMY KaHay

Moaynbs KOHTpOJIS M512 ME [Ipocroe B3auMoIelicTBUE ¢ TPAAULHMOHHBIMHU

HeaJIpecHOro nomueida: JBYXIIPOBOJAHBIMU MU3BELIATENSIMU U ONTUKO-

MOJIKJIFOUEHUE 30HbI AJIEKTPOHHBIMU JIMHEWHBIMU U3BeIIaTeIsIMu. B

IIOPOTOBBIX U3BELIATENEH K KayecTBEe OKOHEYHOTO AJIEMEHTa Nouieida

aJIpeCHO-aHAJIOrOBOM CHCTEME HCIIOJIb3YETCS PE3UCTOP.

Mopnyns KOHTPOJIS M210E-CZ | To xe, HO cO BCTPOEHHBIM U30JISITOPOM

HEeaJpecHOro moAmnuieda: (M210E- KOpPOTKOTO 3aMbIKaHUs. B kauecTse

HOJKITIOYEHHE 30HBI CZR) OKOHEYHOT0 3JIEMEHTa nouieida

IIOPOTOBBIX U3BEIIATEICH K HCIIOJIb3YETCS DJIEKTPOIUTHUECKUN

aJIpECHO-aHAJIOrOBOM CHCTEME KOHJICHCATOP (PE3HCTOP).

Mopyns ynpaBiieHus: M201E KonTtponupyemslii peskxum obecrieunBaeT

yIpaBJIEHUE ONOBEILATESIMH, TEKYIUI KOHTPOJIb 1UIel(a Ha HanuyKe

OTKJIIOUEHUE CUCTEM OOpPBIBOB MJIM KOPOTKHX 3aMbIKaHUH.

KOHIUIIMOHUPOBAHUS BO3yXa HekoHTponupyemslil pexxuM NpeaoCcTaBiIseT

U T.II. C HOMUHAJIbHBIM KOMIUIEKT CBOOOTHBIX OT HAIPSIKESHUS

HarnpsbkeHueM 24 B KOHTAaKTOB. BCTpOEHHBIN U30JISITOP KOPOTKOTO
3aMBbIKaHUS.

Moayns ynpaBiaeHus M201E- /IBe HE3aBUCHUMBIE TPYNIIBI KOHTAKTOB

YCTPOMCTBAMM C TUTAaHUEM 240 HOPMAaJIbHO 3aMKHYTasi U HOPMaJIbHO

~250 B, o 5A, =30 B, no 5A: Pa30MKHYTasl IO3BOJISIIOT OJJHOBPEMEHHO OJIHY

yIpaBJIEHUE ONOBEIATESIMH, CUCTEMY OTKJIIOUYATh, a IPYTYIO BKJIIOYATh

BKJTIOYCHHC/OTKIIIOUCHHE BerpoeHHbI H3019TOp KOPOTKOTO 3aMBIKaHUSI.

CUCTEM KOHJIUIIMOHUPOBAHHUS HacTeHHbIii.

BO3/lyXa U T.II

Moaynb KOHTpOJIS U M221E JIBa kaHaJIa KOHTPOJIA U OJIMH KaHall

YIIPABJICHUS: COBMEIIAET
(GYHKIMH MOJYJISl KOHTPOJIS U
MOZYJIsl YIIPABJICHUS

yIpaBiIeHUs. BCTpOEHHBIN U30ATOP
KOPOTKOT'O 3aMBbIKaHUS.




Ha3nauenmne moayas Tun Ocobennoctu
Monyie u30519TOp KOPOTKOTO M200XE XKenTelil cCBETOAMOAHBIN UHIUKATOP MUTAET,
3aMBIKAHWA. 3allldTa yKa3bIBas MPaBUIbHOE (PYHKIIMOHUPOBAHHE;
KOJIBIIEBOTO ILTeii(a IIOCTOSIHHOE CBEUYECHME YKA3bIBAET HA KOPOTKOE
CUTHAJIM3aLuU OT KOPOTKUX 3aMbIKaHHE B IUIeii(e
3aMbIKaHUN
baza uzBemarens c pene: B524RTE HNmeer He3aBUCUMYIO MEPEKITIOYAIOLIY O
HSKOHOMHUECKH 3 dexTrBHOE Ipyniy KOHTaKTOB
yIpaBJIE€HUE BHEIIHUM
ANEKTPUYECKUM
o0opyaoBaHUEM

COOTBETCTBUE MOJYJIEA CEPUH 200 MOAYJISIM CEPUH 500

3amensior moayau 500 cepun
MS12ME MS00XE
. MS00CHE MS00ME MOAYJIb MOAYIb
Ha3Banusa moxayneii
200 cepnn MOJyJb MOJYJIb KOHTPOJIS H30JIATOP
P yIpaBIeHUS KOHTPOJIS 6e3apecHoro KOPOTKOTO
noameiga 3aMbIKaHUSA
M201E moxyxs M500CHE - - M500XE
yIpaBIeHUS
M210E xourposs - M500ME - M500XE
OJTHOKaHAJIBHBIN
M220E xoHTpOas 2 mr. -
JBYXKaHAIBHBIN ) M500ME ) MS500XE
M221E KoHTpOas 2 wr. -
JIBYXKaHaJIbHBIA 1 M500CHE M500ME - M500XE
yTIpaBICHUS
M200XE moxayiib
HU30JISITOP KOPOTKOIO - - - M5S00XE
3aMBIKAHUS
M210E-CZ monynb
KOHTPOJIS HEaAPECHOIO - - MS12ME MS00XE
noamneida
M210E-CZR monyns
KOHTPOJIS HEaIPECHOIO MS12ME MS00XE
noameida
vory ypamnenys | B 00 cepun
mutanueMm ~250 B, 5A amajor ) ) MS00XE
—30B.5A OTCYTCTBYET
MS03ME
AHaJor oTCyTCTBYET MHKDOMOLY b - - -
KOHTPOJIS

I'Sa]




4.6. IIporpammupoBaHue NnpuOOPOB NPUEMHO-KOHTPOJbHBIX

BoJIbIIMHCTBO aIpEeCHO-aHATIOTOBBIX CHCTEM MOXHO JIETKO MPOrpaMMHUPOBATH
0e3 MOpUMEHEHHs] Kakoro-ubo crennanu3upoBaHHoro ooopyaoBanus. AAIIKII
TaKuX CHCTEM KakK MpaBWwiIo uMeeT aindaBUTHO-IU(POBYIO KIIaBHATYpPY, KOTOpas
UCIONB3YyeTCsl Il BBOJA JAaHHBIX. OOBIYHO TpeOyeTcs BBECTH Mapojb, UYTOOBI
YCTaHOBUTh NPUOOP B TaK Ha3bIBAEMBIM "WHXKEHEPHBIM pexuM', B KOTOPOM
MPOU3BOJUTCS MPOTrpaMMHUPOBAHUE. MHOTrME aJApECHO-aHAIOrOBBIE MPUEMHO-
KOHTpPOJbHBIE MNpUOOpHl 00NanaT (QyHKIUEH "aBTOMaTUYeCKOro oOydeHus",
Oyarogapsi KOTOpoil nMpuOOp OmpalIrBaeT KaXKIbli aJpec B CUCTEME U ONpeeIiseT,
Kakue ajJpeca ObUIM HCHOJb30BAaHBl W KAKOW THUIl HW3BELIATENs WU MOIYJIS
COOTBETCTBYET KaxkjaoMy ajapecy. llo ymomuanuto mpubop, Kak mpaBuio, Oyner
00BEIUHAThL BCE YCTPOMCTBA, BKJIIOUYCHHBIE B KOJBILIEBOM Iuieid, B OJHY 30HY.
VYcraHoBKa JTOMOJHUTENBHBIX PE3UCTOPOB B 0a3bl 0OECIEUMBAET aBTOMATUYECKOE
JeneHrue Ha 30HbL. llonmb30Barenb MOXKET caM HACTPOUTH CHCTEMY IO CBOEMY
YCMOTPEHHUIO, BBOJS C KJIABUATYPHI JTAHHBIE O TOM, KaKHE€ YCTPOMCTBA M B KAKHUX
30HAaX JIOJOKHBI ObITH crpynmnupoBasbl. [Ipubop MoXeT mpeasiarath MOJIb30BATEIIO
BApPUAHT HACTPOMKM MOJYJEH, HAINpPUMEpP, KAKOW CUTHAJd1 — TPEBOTH WM
HEUCITPAaBHOCTH JIOJDKEH (POPMHUPOBATH B MPOIIECCEe pabOTHI OMPEIeTICHHBIA MOYJb U
CJIEIyeT JIU OCYIIECTBIISTh TEKYIIMA KOHTpPOJIb Iuiekda Ha Hamuuue oOpwBa. C
MOMOIIBIO KJIaBUATYPHI MOKHO 3allpOTPaMMHUPOBATh U IpyTre QYHKIIHH.

bonee crnoxHas agpecHO-aHAJIOroBasi CHUCTEMa MpeayiaraeT  OOJbINoe
KOJMYECTBO MPOTPAMMHUPYEMBIX IOJIb30BaTeeM (YHKIUNA, KOTOPbIE MOTYT
OKa3aTbCsl TPYAOEMKMMH I BBOJIAa BPYUYHYHO C IIOMOIIBIK KJIaBHATypbl. B 3TOM
ciydyae s ynpoiueHusi nporpammupoBanHus AAIIKII umeroTr BO3MOXKHOCTH
MOAKJIIOUYECHHUSI K HUM IEepPCOHAIbHOro KoMmbloTepa. [lonb3oBarens oOecrneunBaeTcs
CIICLIMAJIM3UPOBAHHBIM  [MAKETOM  IPOTPpaMM, KOTOPBIM  IO3BOJISIET  BHYTPH
KOMITBIOTEPA TIPOrPAMMHUPOBATHh BCIO KOH(DHUTYpAIMIO CHCTEMBI OTIEIBHO OT HEe, B
TOM YHCJIE€, €CIIi HEOOXOJWMO, BBHITIOJHATH TaKOE MPOTPAaMMHUPOBAHHE BIATH OT
MeCTa YCTAaHOBKM CUCTEMBI. 3aT€M IMPOU3BOAUTCS KPATKOBPEMEHHOE MOAKIIOUECHHE
koMmmbroTepa kK AAIIKII u 3arpy3ka gaHHBIX O KOHQUTYypalMud CUCTEMBI B TIpHOOD.
[Tocne Toro kak wHGpOpMaIMs 3arpy’eHa, OHa OyJeT IMOCTOSHHO XPaHHUTHhCS B
namsTu AATIKII, a koMIObrOTEp MOXKET OBITH OTKITIOYCH.

4.7. Bbi00p nNpoBo0B M Kabeeil 151 CHCTEMBbI MOKAPHOI CUTHAJIM3ALMH

Jluaun snekrponuranus [IKII, a Takke cOeAMHUTENbHBIE JIUHUUA YCTPOMCTB
OTIOBCILICHUS M TMOXXapHOW ABTOMATUKU CJIEAYET BBINOIHATH CaMOCTOSTEIbHBIMU
poBoAaMu Wiau kabensmu. B Poccuu BeITTycKaroTCsl pOBOJIa U KaOeIu pPa3aIuyHbIX
TUMOB, TMPUTOAHBIE JJIsl UCIOJb30BAHUSA B CUCTEMax MOXapHOW curHanuzanuu. Mx
MOXHO  pa3feiuTh Ha JBE KaTErOpUM - OTHECTOMKHE, CIIOCOOHBIE K
MIPOJIOJKUTEILHON paboTe B OrHE, W MPOBOJIa M Kabelu, He TpeaHa3HAYCHHBIC IS
MPUMEHEHHUS B TAKUX YCIIOBUSIX.

Jlns  OONBIIMHCTBA CHUCTEM TIOKAPHOW CUTHAIM3allMk HE Tpelyercs
CIICIIMAIBHOM 3aIUThl KAOCNbHBIX JUHUU OT OrHA. Takyr 3aluTy IeJIecoo0pasHo



obecnieunBaTh B clly4ae, KOIJla JIMHUM HCHOJB3YIOTCS Il yIpaBJEHUS
OTOBENIaTENsIMU WIIM JJIs Tepe/laud CUTHajla TPEBOTM B MOXKApHYI dacTh. Kpome
TOTO, €CJIM COCAMHUTEIbHBIE JTMHUM MPOXOASAT TPAH3UTOM Uepe3 MOKapOOMaCHYIO
30HYy U MX MOBPEKICHUE MOXET OTPUIIATEIHHO MOBIUSITH Ha pabOTy CHUCTEMBI B
JIPYTUX MOXapPOOIMACHBIX 30HAX, TO HEOOXOAMMO UCIIOIb30BaTh OrHECTOMKHI KaOeb
WU poBOJ. B 3TOM cityyae BO3MOKHA TakKe MPOKJIAIKa JIMHUI B CTAIBHBIX TpyOax
WIM B MYCTOTaX CTPOUTENbHBIX KOHCTPYKUMM. OrHecTOMKui KalOenb OOBIYHO
UCIIONB3YIOT TaKXe JJisl MPOBOJAKHU ieida, Koraa JABa KOHIIEBBIX ydacTka muiehda
MHTEJJIEKTYaJIbHOW CHUCTEMbl MOKapHOW CHUTHAIU3alMU MPOXOASAT Yepe3 OJHY U Ty
e TMoKapoornacHyro 30Hy. He gomyckaercss mpokiajka MNpOBOJAOB U Kabelei
TPAH3UTOM Yepe3 B3PbIBOOINACHBIEC TOMEILICHHUS (30HBI).

Poccuiickue HOpMaTUBHBIE JOKYMEHTHI [3, 5] TpeOyroT Uil NpOKIAIKU
nuieii()oB CUrHAIM3allMU NPUMEHEHHE KaOeneil U MPOBOJOB C MEIHBIMH >KUJIAMH
nuametrpoM He Menee 0,5 mm. JloMKHBI NpUMEHSThCS KaOemu MW TIpoBOJAA C
HEroproYyed HW30JIAIUed, HMEIoUMe TIOKPOB U 000JI0YKY W3 MaTepualioB, HE
pacIpOoCTPaHSIOIINX TOPEHHE.

Kabenu WHTEIEKTyallbHBIX CHUCTEM IMOXKAPHOW CHUTHAIW3AIUA OO0ECIEYNBAIOT
nepenady MUGPOBBIX JTAHHBIX C BBICOKOW CKOPOCTBIO M JIOCTOBEPHOCTHIO. Jlis
u3Bewmarened cepun JleoHapgo JomyckaeTrcsl HUCMOJAb30BAHUE  CTaHIAPTHBIX
JIBYXIIPOBOJIHBIX HE3KpPAaHUPOBAHHBIX KaOeneil (mpoBoaoB). Bmecte ¢ TeMm, mnpu
HaJIMYUU BBICOKOTO YPOBHS 3JIEKTPOMArHUTHBIX MOMEX HEOOXOIUMO HCIOJIb30BATh
SKPaHHPOBAHHBIN KaOelb WM MPOKIaAbIBaTh MPOBOJ B METANIMYECKUX KOpoOax,
TpyOax ¥ T.nm. 3alIUTHBIA dKpaH JOJKEH OBITh MOJKIIOYEH K IIMHE 3a3eMJICHHHS,
3a3eMiIeHHOMY MetamndeckoMy kopnycy IIKII. bonpmmHCTBO mpousBoauTenen
MpUOOPOB TaKXKE PEKOMEHAYET HCIOJb30BaTh IS BCETO KOJIBIIEBOTO Iiekpa
CUTHAJIM3AINHU Kabelb OJTHOTO THUIIA, YTOOBl MUHUMHU3HPOBATh "OTpakeHHs " CUTHala
Ha cThikax kabOemed. I[lpowsBogutenr mpubopa OOBIYHO  yKa3bIBaeT B
CONPOBOJIUTEIIBHOM TEXHUYECKOM JOKYMEHTAIlMM MAaKCHUMaJbHO JIOMYCTUMOE
COMPOTHUBJICHUE TUIeH(a CUTHATU3AINHN, TTO9TOMY HEOOXOIMMO yOEIUThCS, YTOOBI
napameTpbl HCIOJIb3YEeMOTO Kaleniss He BBIXOAWIM 3a Mpeaeibl OrpaHHYCHUN,
YCTaHOBJICHHBIX TPEOOBAaHUSMHU TEXHUYECKOM IOKYMEHTAIIUU.

5. TEXHHUYECKOE OBCJIYXHNBAHHUE

TexHuyeckoe 0OCIyXHMBaHUE AaJPECHO-AHAJIOTOBBIX CHUCTEM, KakK IPaBUIIO,
MpoIIe, YeM OOCITY>KUBaHUE TPATUIIMOHHBIX CUCTEM OOHAPY>KEHHS U OMOBEIICHUS O
noxape. AAIIKII B HHX DOCTOSHHO OCYIIECTBIISIET KOHTPOJb IOCTYHAOIIETO
CUTHaJa U CUTHAJIU3UPYET O HEUCIPABHOCTH, €CIIU KAKONU-HUOYIb W3 HU3BEIIATENeH
HE OTBEYAET Ha 3alpOC WM €ro YyBCTBUTEIBHOCTHh MAJACT HUKE YCTAHOBICHHOTO
YPOBHS.

B mpouecce skcryaTalny 4yBCTBUTEIBHOCTh JBIMOBOTIO M3BEIIATENSI MOYKET
MEHSTHCSl M3-32 HAKOIUIEHHUS MbUIM B ONTHYECKOW KaMepe. DTO MOKET MPUBECTH K
YBEJIIMYEHUIO BEPOATHOCTH JIOKHOIO CHUTHAja TPEBOTH WJIM K CHUXEHHIO
YyBCTBUTEJIBHOCTA H3BEIIATENSA, YTO MOBBIIIAET OMACHOCTb HECBOEBPEMEHHOTO
oOHapyxeHus mnoxapa. [loaromy st 11000M CHUCTEMBbl MOKAPHOW CHUTHAM3ALUU



PEKOMEHAYETCS NPOBOJUTH TEXHUYECKOE OOCITyKMBAaHHE MEPUOJIUYECKHU, C
UHTEpBAJIOM He Ooisiee 6-12 mecses.

TumnoBoil mpolecc TEXHUYECKOTO0 OOCIyKUBAHUS JILIMOBBIX U3BeLIaTEICH
JOJ>KEH BKJIIOYATh CIICTYIOIIUE dTAIBI:

1. ITpoepbTe HA AAIIKII cucTteMbl HalMYME CUTHAIOB O HEUCIPABHOCTH WIIU
HEOOXOJIMMOCTH TEXHUUECKOTO 00CITYKUBaHUS.

2. Ecnin AATIKII curHanu3upyer 0 TOM, YTO YyBCTBUTEIHHOCTh KAKOTO-HUOY/ b
M3BELIATENsl BBIIJIA 32 YCTAHOBJICHHBIE MPENENbl, TO MPOBEAUTE €ro YUCTKY B
COOTBETCTBHHM C IIPUJIAra€MON K HEMY UHCTPYKLHEH.

OuncTuTe JAaTYMK C MOMOIIBIO IMbUIECOCA. 3aTEM CHUMHUTE 3KPaH MU OUYHUCTUTE
IbIMOBYIO Kamepy. Ecnum u mocime 3toro mpubop MNpoAOIKaeT yKa3blBaTh Ha
HEUCTPABHOCTh HW3BELIATENs, TO €ro HEOOXOAUMO 3aMEHUTh WU BEPHYTH
MIPOU3BOJUTEIIO JJIs1 PEMOHTA.

3. B coorBerctBun ¢ uHcTtpykuuen Ha usBemarenb U AAIIKII nmposemgute
MPOBEPKY PaOOTOCIIOCOOHOCTH KaXK/I0T0 U3BEIIATEIIS.

CnenyeT OTMETUTh, 4YTO MHOTHME CHUCTEMbl OOECHEUYMBAIOT BO3MOXKHOCTH
BRIMOJHATE C AAIIKII monHyr0 TECTOBYIO CaMOIIPOBEPKY BCEX YCTPOWCTB,
MOJKJIFOYEHHBIX K CUCTEME.

HexkoTopele cienuanucThl NPearnoYnuTa0T KOHTPOIUPOBATh YacTh U3BELIATENEH
B CHCTEME C NOMOIIPIO CHEHHAIBHOIO TecTepa. TecTep IBIMOBBIX H3BEIIATEICH
nmpeacTaBisieT co0OW TreHepaTop HObIMa B BHJAE adPO30JbHOTO OaUIOHYHWKA,
VKpEIUICHHbIA Ha KoHIEe miecta. OH pa3Memaercss HENOCPEACTBEHHO IO
u3BemareneM. CrneuuanbHas — a’po30Jib, MOCTYMAOLas B AbIMOBYIO Kamepy,
BBI3BIBAET CpabaThIBAHKE JIHIMOBOTO M3BEIIATENSI TOUHO TaK e, KAaK HACTOSAIIUHN JbIM
OT oyara mokapa. B cBsizu ¢ HanmumuueM (PyHKIIMOHAIBHOTO KOHTPOJS U BBICOKOH
HaJIe)KHOCTBIO CHCTeMBI KoMIaHus System Sensor He TpeOyeT 00s3aTelIbHOro
BBITIOJTHEHUS TAKOTO "JABIMOBOTO TECTUPOBAaHMS' HA CBOMX M3BEIIATENSIX, TEM HE
MEHEE, OHO TMO3BOJSIET C YBEPEHHOCThIO YOEIUTHCS B TOM, 4YTO H3BEIIATENH
paboTal0T UCIPaBHO, TOITOMY MPU HEOOXOIUMOCTH MOKHO HCIOJB30BaTh JaHHBIHA
METO/I.

6. JOHOJJIHUTEJIbBHAS HHOOPMAILIUA

6.1. Cseaenus o ceprupuranuu

KoMmIoHeHTBI ~ cHCTEMBI  TIOKApHOW  CUTHAJIW3allUM  JOJDKHBI  OBITH
cepTU(UIMPOBAHBl HA COOTBETCTBHUE CTaHAApTaM CTpPaHbl — MOTpeOUTENs
HE3aBHUCHMBIM OpPraHOM, KOTOPBIA CHEHUATU3UPYETCSd Ha CEepTUPUKAIMU CUCTEM
MOXKApHOW CHUTHAIM3AIMKA W HUMEET TOCYJIApCTBEHHYIO JHUIICH3WIO Ha JAHHBIM BU/I
nestenbHOoCcTH. (CucTemMa JOKHAa OBITh CHPOCKTHPOBAHA B COOTBETCTBHH C
TEeUCTBYIOIUMH B Poccuu HOpMaTUBHBIMU TPEOOBAHUSIMHU.

Bce Bbimyckaembie B Poccum TeXHUYECKHE CPEACTBA MOKAPHOW CUTHAIU3ALUU
System Sensor  cepTudUIMpPOBaHBI U YJOBIETBOPSAIOT  TPEOOBAHUSM
COOTBETCTBYIOIIMX CTAHIAPTOB U HOPM, NIPUBEICHHBIX B TaOIuUIIE 7.



Tabmuua 7
IlepeyeHb OCHOBHBIX POCCHICKHUX M €eBPONEHCKMX CTAHAAPTOB M HOPM
B 00J1aCTH MOKAPHOI CUTHAJIM3AIMHU

O0o3HaueHue
HOPMATHBHOI0 HaumMmeHoBaHue
TOKyMEeHTAa

TEXHUKA TIOXKAPHASA. TEXHUYECKHUE CPEACTBA
I'OCT P 53325-2009. | [IO)KAPHOUM ABTOMATUKU.OG6mwme TEXHUYECKHE
TpeOoBaHUS. MeTO/IbI HCTIBITAaHHA.

Cucrembl  nporuBornoxapHoir  sammrel.  YCTAHOBKU
[NOXKAPHON CUTI'HAJIMBALIMN MW TTOXAPOTYIIEHUA
ABTOMATHNYECKHUE. Hopms! 1 npaBuia NpoeKTUPOBAHUS.

CII5.13130.2009

BS 5839, yacts 4 Bpuranckuii craHmapT IS TOXAapHBIX NPHOOPOB TNPHEMHO-
KOHTPOJIbHBIX

EN54, gacts 5 EBponenckuii cTaniapT Ajis TEIJIOBBIX JETEKTOPOB

EN54, gacts 7 EBpomnenckuii craniapT [ AbIMOBBIX U3BeEILATEIeH

EN54, vactp 12 EBponenckuii crannapT A AbIMOBBIX JIMHEWHBIX JAETEKTOPOB C
ONTUYECKUM JIy4OM

EN54, gacts 20 EBponenckuii  craHgapr i aCOUPALMOHHBIX  JBIMOBBIX
JETEKTOPOB

BS 5839-1 Bpuranckuii cTaHmapT MO CcHUCTeMaM OOHApYXXEHHs IOKapa

"Hopmbl u IpaBuiia ITPOCKTUPOBAHUA CTaHOBKH n
’ y
OGCJIy)KI/IBaHI/ISI cucrem"

BS 6266 bpuranckuit cranpapr «Hopmel ¥ mpaBwia s HoXapHOU
3aIIUTHI 3JIEKTPOHHOTO 000PYTOBAHHUS

6.2. Kommanus System Sensor

Komnanus System Sensor - mnpu3HaHHBIA MHPOBOWM JHUAEP B 00JaCTH
pa3pabOTKU U MPOU3BOJICTBA BHICOKOKAYECTBEHHBIX M3BEILIATEIICH, OMOBEIIATeNIeH 1
MPOYUX KOMIIOHEHTOB CHUCTEM MoxkapHou 6e3omacHocT. Cerogus aois Kommnanuu -
25% wmupoBoro o0bema MPOU3BOACTBA ABIMOBBIX MOXKapHbIX u3Bemiateneit! T.o.
KX/l 4YeTBEPTHIA MOXKApHBIM u3Beniatenb (a B Mupe 95% HMEHHO JIBIMOBBIX)
CXOJUT C KOHBEHEpOB BOCbMU 3aBOJ0B System Sensor: B CIIIA, Kanane, Mekcuke,
Uranun, Anrnmuu, Kurtae, Mugum u Poccun. Kaxnoe w3 nmpeanpusTuii BBITYCKAET
MPOAYKIHIO, OPHUEHTUPOBAHHYIO HAa MECTHBIM PBIHOK: HE MPOCTO MpPOJAaBaTh, a
KOMIUJIEKCHO MPEJICTABIATh U MOAAEPKUBATH!

['moGanpHbiMu  mapTHepaMu  System  Sensor SIBISIOTCA  BEAYIIHE MHPOBbBIC
MPOU3BOJIUTENIA MTPUEMHO-KOHTPOIbHBIX Manenei noxapHoit (IIKII) curnanuzamumu:
Notifier, Honeywell, Ademco, ESMI, Labor Strauss, FCI u np. Ot kommnanuu
BBIOpaJIN aApeCHO-aHAJIOTOBBIN MPOTOKOI System Sensor s pa3paboTKe Ha ero 0aze
[IKII. KanuTtanoBnoxkeHusi B pa3pabOTKU HOBOW MPOAYKIMU, COBEPUICHCTBOBAHUE
TEXHOJIOTUWA TPOU3BOJICTBA, TMOBBIINICHHbIE TPEOOBaHMS K KAue€CTBY M IIUPOKUM
reorpauueckuii pazMax — BOT OTJIMYHUTEIbHBIE YEPThl MUPOBOrO JHaepa System

Lo



Sensor. Jleen3 Komnanmm - 'Hame kadectBo - Bama yBepeHHOCTH' - 3TO 3ayor
CTaOMJIBHOCTH, W3BECTHOCTH, NPOLBETAHHUS W TapaHTHUs O€30MacHOro OyIyIlero
kieHToB Komnanuu System Sensor.

6.3. IlpousBoacTBeHHOE MoapasaeaeHue System Sensor B MockBe

«Cucrem Cencop ®aup J[erekTopc» - pPOCCHIICKOE MNPOU3BOIACTBEHHOE
noapaszaenenue kommnanuu System Sensor. OO0 «CCD/]» - enuncTBeHHast B Poccumn
kommanus co 100% WHOCTpaHHBIM KalMTajaoM B 00JIACTH MPOM3BOJACTBA CPEICTB
noxapHoit 0e3omacHocTu. System Sensor B Poccuu - 3TO HE TONBKO MUJUITMOHHBIE
3amajiHble MHBECTUIIMH, 3TO MPUOOPETEHHBIM 3alaJHbId OMBIT, HOY-Xay W KyJIbTypa
MIPOU3BOJICTBA, ATO JIECITKU PaOOUYMX MECT M YECTHBIE HAJIOTOBbIE MOCTYILJICHUSI, 3TO
KauyeCTBEHHAs! MPOAYKIMS BBICIIETO KJIaCCa U OPUEHTHUP JUIsI PA3BUTHS BCEU OTpACIU
MPOU3BOJICTBA CPENICTB TMOXKapHOU Oe3onmacHocTu. Mpbl, mnepBeiMu B Poccun,
cepTU(UIIMPOBAIM CUCTEMY YyIpaBlieHHUs KauecTBOM KoMmmaHuuM Ha COOTBETCTBHUE
crangapty ISO 9001:2000 Bexymum MupoBbiM opraHom ceptudukannu LPCB
(BenukoOpurtanusi) u Iloxkrect (Poccus). Bce Hamm crnenquaiucTbl MPOIUIH
obyuenrne B EBpomneiickoM MpOM3BOACTBEHHOM IleHTpe B HMramum um Ojectsie
BJIAJICIOT KaK 3HAHWUAMH 3aIaJHbIX TEXHOJOTUW, TaK U POCCHMCKUX HOPMATHUBOB.
KoMmIuiekcHbI ~ MHOTOCTYNEHUYATBhIM ~ KOHTPOJb HA  YHHUKAIBHOM  TE€CTOBOM
000py/I0BaHUM TO3BOJISIET HAM W HAIIMM KIMEHTaM TOPJAUTHCS KAYECTBOM HAIIUX
m3aenui: Cucrem CeHncop He noasener! He ciaydailHO Hamia npoayKuusl yI0CTOCHa
MHOTOYHMCJICHHBIX Harpaj M TMPHU30B BHICTABOK, a KOMIAHHUS BBIOpaHAa OCHOBHBIM
MOCTABUIMKOM IOKAPHBIX JATYUKOB PAIOM CEPHE3HBIX BEIOMCTB.

HayaB npoun3BOACTBO C IByX HAMMEHOBAHUH MTOXKAPHBIX U3BEIIATEIECH, CETOIHS
npousBoauM Oosiee 40: OT HeEagpecHbIX O aJ[peCHO-aHAJOroBbIXx. HamaxeHa
IIOCTaBKa C€amMoOro Mmupokoro B Poccuu criektpa nNoOXapHBIX HW3BEIIATENCd U
onopeniateneit (Oonee 100 HaumeHoBanwuil). Bcerma Ha ckiage moKapHbIe
W3BENIATENIN PA3JIMYHOrO MPUHIIUIIA ICHCTBHUS:

- ILIMOBBIE€ TOYEUHBIE (OMTUKO-AJIEKTPOHHEIE, B TOM YUCJIE HCKPOOE30MacHbIe
JUTSL B3PBIBOOTIACHBIX 30H);

- ILIMOBBIC JTWHEHHEIE;

- TeTJTIOBBIE (MaKCUMaIbHBIE U MaKCUMaIbHO-TU (D PepeHITnanbHbIC);
- KOMOMHHUPOBAHHBIE THIMOBBIC/TETUIOBHIE;

- pyYHBIC;

- U1l BEHTUJISIIMOHHBIX KaHAJIOB,;

- paIoOKaHaIbHBIC,

- JIISl 3aTrPSI3HEHHBIX U MTBUTHHBIX TTIOMEIICHHI;

- CBEpXYYBCTBUTEIHHBIC JIA3EPHBIC;

- MyJIbTUKpUTEpHUaibHble (4 kaHana: qeiM + Termno + CO + mnams),

a TaKXe IIMPOKUN CHEKTp MOXKapHBIX OIMOBemaTeneil (3ByKOBBIX, CBETOBBIX H
KOMOMHUPOBAHHBIX) MU YCTPOWCTB KOHTPOJS U YNPABJICHUS CHUCTEMaMH MOKapHOU
aBTOMAaTUKA W WHXXEHEPHBIMH TMOJCUCTEMaMu 0OBbeKkTa. Bce 3T KOMIOHEHTHI



HIMPOKO NPUMEHSIOTCS B CHCTEMAX BCEX KJIACCOB: TPAJUIMOHHBIX MOPOTOBBIX
HEAJIPECHBIX;- HHTEIUIEKTYAIbHBIX C HECKOJIBKMMHU YPOBHAMHU UYYBCTBUTEIBHOCTH;
aJpeCHBIX OIMPOCHBIX U aJPeCHO-aHaloroBbiXx. Ocobasi Haila ropaocTb — yJ0OHbIE
akceccyapbl IS TECTUPOBAHHMS M CEPBUCHOTO OOCTYXHBaHMUSI TMOMXKAPHBIX
M3BelIaTeIeH, OUYEHb MOMYJISIPHBIE Y MOHTAXKHBIX KOMIIAHUHN U CIyKO0 IKCIUTyaTaluu
OOBEKTOB.

B paspaboTkax mnocienqHUX JIeT CHEUUaTU3UPOBAHHBIE aHAIOrO-LU(POBHIC
MUKPOCXEMbl PEaTU3yIOT B TMOKAPHBIX M3BEHIATENSAX aJITOPUTMbI  00pabOTKH
nH(pOpMaIIK, KOTOPbIE PaHEE MOTJIU BBIMIOIHATHCS TOJIBKO B TPUEMHO-KOHTPOJIBHBIX
npubopax. [{udposas ¢unpTpanus CUrHaJIOB M CTAOMIM3ALMS UYBCTBUTEIBHOCTH
MO3BOJIMJIM  3HAYUTEIBHO ITOBBICUTH IOMEXOYCTOMYHUBOCTH CHCTEM IOXKAPHOU
CUTHAJIN3ALIMU, U CHU3WUThH MPAKTUYECKU JI0 HYJS BEPOSTHOCTH JIOKHBIX CUTHAJIOB.
BxiiroueHne B MHUKpPOCXEMY HEPrOHE3aBUCHMOM IMAaMSTH MPHUBEIO K BO3MOXKXHOCTHU
XpaHEHUs KaK CEepBUCHOM MH(MOpMalMM, TaK U YPOBHS 3albUICHHOCTH JBIMOBOM
kamepbl. Takum  oOpa3oMm, Hapsiay C  YIy4YIIEHHEM  SKCIUTyaTal[MOHHBIX
XapaKTepUCTHK 3a CYET pa3BUTHUS DIIEMEHTHOM U TEXHOJIOTHYECKOW O0asbl, B
HACTOSIIEE BpeMsl IMOSBWINCh HWHTEIUICKTYaJlbHbIE TOKApHbIE W3BELIATENH,
o0ecrieunBaoONIMe MOKAPHYIO 0€30MacHOCTh Ha CaMOM BBICOKOM ypoBHe. C Hallum
IIPOU3BOACTBOM BBl MOXET€ IO3HAKOMUTBCS TPU TOCEHICHUM TEXHUYECKUX
cemuHapoB Cuctem CeHCOop MO YETBEPraM.

MBI TOCTOSIHHO MOJTBEPKIAAEM CTATYC JIUJIEpa IMEPEIOBBIMU TEXHOJIOTHSIMHU
MPOM3BOJCTBA M YHHUKAJIbHBIMM HWHHOBauusIMU. Cepuu MNOXKapHBIX HW3BEIIATENEH
HOBOI'O TOKoJNeHus: uHTewiekTyanbHble [IPO®U, omHoxommonenTHeie 6500,
pyunbie MCP, paguokananenbsie, acnupaunonasie LASD, ASD He uM€eT aHaJIOroB
B Poccunm mo Habopy peann3oBaHHBIX (YHKIUHA KW KOHCTPYKTHUBHBIX PEIICHUM.
MynbeTukputepuanbable 4-X KaHalbHble mokapHble wu3Bemarenu 2251CTLE wu
HaIpaBJIsSIfOIIMEe 3BYKOBbIE onoBemarenu Exit Point Tuna PF24 ne umeroT aHanoros B
MHpE.

Msli, nepBeiMu B Poccuu Hauanu akTHBHO pa3BUBaTh pa3pabOTKy aJapecHO-
AHAJIOTOBBIX CHUCTEM CBEPXPAHHETO OOHAPYKEHHUS BO3TOpaHUsS B MNapTHEPCTBE C
BEIYIIUMHU POCCUUCKUMH pa3paborunkamu. W cerogHss Mbl BIpaBe TOPIUTHCS
POCTOM CIIpOCa Ha aJipeCHO-aHAJIOrOBbIE M3BEMIATENH 10 LIeeCO00pa3HOCTH Hayaja
ux npousBoiactBa B Poccun B 2005 romy. XodeTcs OTMETHTh HAIIUX MapTHEPOB-
npou3BojuTeNel aapecHo-aHanoroseix npudopon: HIIIT «Cdepa GezomacHOCTHY,
OAO «IIpubopnsriit 3aBoa «Tenzop», HIT® «Curma-MCy», Beab TOIBKO BMECTE MbI
CMOTJIM JOCTUTHYTH CTOJIb TOXBAJIBHBIX YCIIEXOB!

Mano kem MokeT ObITh HE 3aMEueHa Hallla aKTHUBHAs MPOCBETUTEIHCKAS
pabora: OecraTHBIE CEMHHAPHI IS MPOSKTHBIX U MOHTAXXHBIX KOMITAHUH - KaXKIYIO
HEJICNII0, COBMECTHBIC OOydYaromue MporpaMMbl C YHHUBEPCUTETOM KOMIUIEKCHBIX
cucteM beszonachoctu u  HWmxeneproro Obecneuenus, HOY  «Takupy,
HE3aBUCHMBIMU JKCIIEPTAMMU.

Jlist Bac OTKpHIT Bech 00beM TeXHUYECKOU nokymeHTanuu Ha CD-karamore u
oOHoBneHHoM B 2006 romy caiite. MBI packpbsiBaeM BCE€ TOHKOCTH TEXHOJOTHHU
IIPOU3BOACTBA M KOHCTPYKLIHMH «HACATBHOIO MOXAPHOTO M3BELIATEISD), €KETOJHO




nyOJIMKYSl aHATUTUYECKHUE U TMOMYJSPHBIE CTaThU B OTPACIEBBIX XypHaliax. MHorue
YAUBIISIIOTCS: 3a4€M MBI paCTUM KOHKYpEeHTOB? HO MBI BUMM B 3TOM Hallly MOJb3y B
Pa3BUTUU TEXHOJOTUN M TPAMOTHBIX TEXHUYECKUX penieHuil B Poccun. A ecnu kto-
TO OEpeT MpUMEp C HAIKUX U3ACIHI — 3TO JIM HE OATBEPKACHUE JIUAepCcTBa?

MBI ucnomnbs3yem Jiro0yr0 BO3MOKHOCTh BCTpeur ¢ Bamu u akTUBHO y4acTByeM
B OTpacleBbIX BBICTaBKax, (opymax u koHpepeHuusx. I[Ipuyem B HEOOBIYHOM
dbopmare "non-stop" mpe3eHTAMK BEAYIIMX KOMITAHWW pbIHKA OE30MacHOCTH:
"Mapadon nmo OOMEHY OIBITOM 3KCHEPTOB B 00JaCTH MOXKApPHOU 3amuTthl". ITO
HOBOBBEJCHUE HMeEeT OOJIBIION ycmex W Mo3BoyisieT BaM monyduTh MakCUMyM
M0JIe3HOM MH(OPMAIUU U3 MEPBBIX PYK.

MBI B3sUIM BBICOKYIO IUIAHKY: pad0TaTh Ha OMEPEKEHUE U MPEBOCXOAUTH Batu
O0XXKMJAHHS BO BCEM: KayeCTBE, TEXHOJOTHMSAX, MHHOBALUMSAX. MBI pacTteM, akTHBHO
pa3BMBAaEM HOBBIE HAMPABICHUS M KaXIbli TOJ MBI cTapaemcsi NpemsioxuTh Bam
caMble SIPKHE€ HMHHOBAIMU, CAMYK KA4eCTBEHHYIO MNPOAYKLHIO, CaMble TEIUIOE WU
BHUMATENbHOE OTHOWIEHUE. CerogHs MOXHO C YBEPEHHOCTBIO CKa3aThb, 4YTO,
oOpaiasch K HaMm, Bl mosyuuTe IpoIyKIUIO U CEPBUC MUPOBOTO YPOBH:I!

MpbI 0O4eHb BHUMATEIBFHO OTHOCUMCS K Baiiiel oneHke Hamen npoayKIuy |
dbopm coTpynuuuectBa ¢ Bamu, u, npocum Bac: 3BoHUTE, UILLIKUTE, TTpUE3KaUTE!
YBepeHsbl, 4TO NO3HAKOMUBIIKCH C HAMU U HAallleW TpoAyKUKHend Brl HE BCTpeTUTE HA
OJIHOU MPOOJIEMBI JIJIsl Pa3BUTHUS COTPYIHUYECTBA!

Hame kavyecTtBo — Bama yBepeHHOCTB!
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System Sensor siBisieTcs noapasneneauem komnanuu Honeywell, 3annmaroneit
JUIUPYIONIEE TMOJIOKEHUE B MHUPE IO CIEKTPY PpPEAIM3yEMBIX TEXHOJIOTUUA H
pa3zHo00pa3n0 HOMEHKJIATYpbl Mpou3BoAMMBIX u3aenuil. Honeywell siBnsiercs ognoi
n3 30 KoMnaHui, KOTUPOBKA akUUi KOTOpoil hopmupyer unuekc Joy-JlxoHca mis
aKIM{ MPOMBITINIEHHBIX KoMmmaHnuid. Honeywell cocTouTt u3 yeTpIpex cTpaTernyecKkux
[OAPA3IAECICHUN: a3POKOCMUYECKOI0, aBTOMATU3aLMU U YIIPABICHMUS, CIIELUAIBHBIX

MAaTCpHaAJIOB U TPAHCIIOPTHBIX U SOHCPICTUICCKUX CHCTCM.
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