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1 BBeaeHue
1.1 Ucnonb3yembie CMMBOSbI

»  VHCTpyKUMN NO NPUMEHEHNIO

> Peakuws, pesynetar

[...] MapkupoBka opraHoB ynpaBneHus, KHONOK uin 0603Ha4eHne MHaNKaLmm
—  Ccbirnka Ha COOTBETCTBYHOLUMA pa3aen

BaxHoe npumevanmve
HecobniofeHne aTnx pekoMeHAaLMA MOXET NPUBECTU K HEMPaBUIbHOMY
(hYHKLIMOHMPOBAHWIO YCTPOICTBA UM CO3AAHMI0 MOMEX.

MHopmaums
[ononHuTensHOe pasbsiCHEHME.

2 WNHcTpyKuMm no 6e3onacHom aKcnsyaTaumum
*  OnucaHHbIN I'Ipl460p ABNAETCA Cy6KOMnOHeHTOM ONA MHTerpauun B CUCTEMY.
- |-|p0I/I3BOJ_'LVITeJ'Ib CHCTEMbI HECET OTBETCTBEHHOCTb 3a 0€30MaCHOCTb CUCTEMBI.

- MpouasoauTens cucTeMbl 00SI3yEeTCs BbIMOMHUTL OLIEHKY pucka 1
€030aTb JOKYMEHTALMI0 B COOTBETCTBIM C NPABOBBLIMY 11 HOPMATUBHBIMA
TpeboBaHMAMY, KOTOPbIE AOIMKHBI ObITb NPELOCTABNEHBI ONEPaTopY
nonb30BaTENH CUCTEMBI. JTa JOKYMEHTaLMs JOMKHA COAEpXaTb BCHO
HeobXoayMy MHGOPMALIMIO M MHCTPYKLIMK MO TEXHUKe BesonacHoCTH
Ans oneparopa, Nonb3oBaTens 1, cnv NpUMeHMo, An1s nboro
obcnyxuBaroLLero nepcoHana, ynonHOMOYEHHOTO U3rOTOBUTENEM CUCTEMBI.
+ [lpounTaiiTe 3Ty MHCTPYKLMIO NEper HaCTpOWKoI npubopa 1 XpaHuTe eé Ha
MPOTSHKEHNN BCETO CPOKA SKCMyaTaLmm.
+ [pubop fomKeH BbiTb NPUTOAHBIM L7151 COOTBETCTBYHOLLErO NPUMEHEHNS U
YCMOBWIA OKpYxatoLLen cpenbl 6e3 Kakux-nubo orpaHuyeHni.
¢ McnonbayitTe gaTunk TONbKO MO Ha3HaYeHto (— PYHKLMM 1 KIloveBble
XapaKTepucTHKu).
¢ Mcnonb3yitte gaTumk TONbKO B AONYCTUMON cpene (— TexHuyeckas
XapaKkTepucTuka).
+ Ecnu He cobnioaaroTcs MHCTPYKLMK NO SKCMIyaTaLmumn U TEXHUYeckue
napameTpbl, TO BO3MOXHbI TpaBMbl 06CNYXMBAIOLLETO NepcoHana unm
noBpexzaeHne 0bopyaoBaHus.



Mpon3BoamTenb He HECET OTBETCTBEHHOCTH Wi rapaHTuK 3a Nobble
BO3HWKLLWE NOCNEACTBUS B Cryyae HeCOBMofeHNst MHCTPYKLNA,
HenpaBuIbHOTO UCTOMb30BaHUs NpUbopa Uiy BMeLLaTeNbCTBa B Npubop.

Bce paboThbl N0 yCTaHOBKE, HACTPOViKe, MOAKMIOYEHNIO, BBOAY B SKCMIyaTaLmio
11 TEXHUYECKOMY 0BCNY)XMBAHMIO [OMKHBI MPOBOAUTLCS KBaNMAULMPOBAHHLIM
nepcoHanoM, NonyumMBLLIMM SOMycK k paboTe Ha JaHHOM TEXHOMOTUYECKOM
obopyaoBaHum.

3awuTite npuopbl v kaben oT NOBPEXAEHMS.

B HekoTOpbIX yCrioBUsX AaHHbIA Nprbop MOXET Bbl3BaTh paguonomexu. B m
3TOM Cyyae nonb3oBaTenb AOMKEH NPUHATL COOTBETCTBYHOLLME MEPbI ANS UX
yCTpaHeHws.

Mpnbop cooTseTcTByeT cTaHaapty EN 61000-6-4 (knacc A). MowHocTb
U3MyYeHNs MUKPOBOSH, HanpuMep, HAMHOTO HIKE, Yem Y MOBUIbHBIX
TenedoHOB. B COOTBETCTBIM C TEKYLLMM COCTOSIHUEM Hayki Npnubop cunTaeTcs
Be3BpenHbIM NS YENOBEYECKOTO 340POBbS.



3 KomnnekT nocTtaBKu

* [atumk ypoeHs LR7300

° |/|HCprKLI,VI9| no 3Kkcnnyartaumn

[ins ycTaHOBKM 1 akcnnyaTaumun Heobxoaumo cnegytolLee:
* 130H]

* MoHTaxHbIit MaTepuan (Npu HeoBXoAMMOCTH, MOHTaXHas NNacTMHA —
ADYHKUMN 1 KITKOYEBbIE XapaKTEPUCTMKM)

[puHagnexHocT K OaTvmKy:

3oHab! [nuHa (cm/groviv) Kog ToBapa
15/5.9 E43225
24195 E43203
30/11.8 E43226
45/17.7 E43204
50/19.7 E43227
70/27.6 E43205
100/39.4 E43207
120/ 47.2 E43208
140/55.1 E43209
160/63.0 E43210
®naHueBas nnactuHa Pa3amep / pesbboBoe Kog ToBapa
COeAVHEHe
73-90/%" NPT E43206

VicnonbayiiTe ToMbKO 30HALI NpoK3BoacTea ifm electronic gmbh. Mpu
CMOMNb30BaHMM KOMMOHEHTOB PYriX NPOU3BOAMTENEN Mbl HE MOXEM
rapaHTMpOBaTh ONTUMANbHOE (PYHKLMOHMPOBaHME.

4 ®YHKUMK U KIOYeBble XapaKTepUCTUKN

Mpnbop HenpepbIBHO N3MeEPSIET YPOBEHb B pe3epByapax 1 reHepypyeT BbIXOAHON
CUrHan B COOTBETCTBIM C HACTPONKON NapameTpoB.

JlocTynHbl 2 KOMMYTaLMOHHBIX BbIX0Aa. OHM MOTYT HacTpamBaTbCs Mo
OTAEMNbHOCTM.



lMpaBunbHOe hyHKLMOHMPOBaHME 0becrneYmBaeTCs TONLKO Mpu
MCNONb30BaHWM JOCTATO4YHO BONBLLON METANMYECKON MOHTAXHON
nnacTuHel. OHa Heobxoauma Ans nepefayn B pe3epsyap MUKPOBOIHOBOIO
MMNyNbCa ONTUMAMNbLHOI HEPTUN.

OnaHLeBble NNACTUHbI, NpennaragMble kak NpUHaANEXHOCTb,
HELOCTaTOuHbI NS MPUMEHEHUS B KA4ECTBE MOHTAXHOM NNacTUHBI.
Vcnonb3yiiTe TONBKO NPUHAANEXHOCTH, 0603HAYEHHbIE KaK "MOHTaXHas
nnactuHa". MoaxoasLMe MOHTaxXHble NNacTuHbl: (— 6.4).

Mpw ycTaHoBKe B 3aKpbITbIX METANNMYECKNX pe3epByapax, KpbiLLka
pe3epByapa CIy)X1T B KQ4eCTBE MOHTaXHOV NnacTuHbI. [pu ycTaHOBKe m
B OTKPbITbIE METANMMYECKUE, NNACTUKOBbIE UMW METaNNYeckne
pe3epByapbl C NNACTUKOBLIMU TIOKAMM JOIMKHA UCMONb30BATLCS
[0CTaTo4HO BorbLuas KpenexHas nnacTuHa, MeTannnyeckas nnactuHa
WUNW HeyTo nogobHoe (— 6.4.3/ — 6.4.4).

Kpome Toro, Heobxoaumo cobriofatb MUHMMArbHLIE PACCTOSHUS 1O
CTEHOK pe3epByapa, 00LEKTOB B pe3epByape, AHa pesepByapa W Apyrux
[aT4MKOB YpoBHS (— 6.1).

4.1 O6nacTtn npumMeHeHus
+ Bopa, Bogocoaepxalune cpeabl
lMpuMepbl NpUMEHeHNS!:

+ OBHapyxeHue CMa3oqHO-OXNaXAaroLLEeN XMAKOCTY B MALIMHHOM
0bopynoBaHuM.

+ OBHapyxeHve MOHKLLEN XNAKOCTU B CUCTEMAX OYUCTKM.



4.1.1 OrpaHu4eHusi N0 NPUMEHEHUIO

HeTouHble M3MepeHnst Unu NoTeps curHana MoryT GbITb BbI3BaHbI:
- CunbHO MornoLatoLLyIMmn MOBEPXHOCTAMY (Hanp. nexa).
- C1nbHO Ny3bIPALLMMUCS MOBEPXHOCTAMM.
- HeromoreHHo# (HEOAHOPOAHOI) CPEnon, KoTopas opMupyeT
pasfensitoLLme Crom ¢ pasHon MNOTHOCTbIO (Hanp. CNok Macna Ha
crnoe Bofpbl).

» [poBepsTe paboTocrocoBHOCTL AaT4MKa NYTEM TECTUPOBAHMS Ha
cpege.
» YcraHoska B cTabunbHoi cpeae (— 6.1).

> B cnyyae notepu curHana npubop nokaseiaet [E.033] n
nepekioyaeT BbIXOAb! B ONpeaeneHHoe nonoxexue (— 11.5).

+ [pubop He noaxoauT Ans Cpeabl C AUANEKTPUYECKON NOCTOSHHON < 20
(Hanp. Macna, Xupbl, MNACTUKOBLIE FPaHyrmbl Chinyyue MaTepuarsi).

+Ecrn npubop ncnonb3yetca Ans KUCNOTbl UM LENoYen B TMrMeHNYeCcKomn
cpefie N ranbBaHOTEXHWKE: CHavana npoBepbTe faT4uk Ha COBMECTUMOCTb
maTepuanoB (— TeXHU4eckue JaHHble) C U3MepsieMolt Cpeaoi.

+ [pubop He nogxoanT 415 NPUMEHEHNS B MeCTaX, rae 30H4 NofBepraetcst
MOCTOSIHHOM U CUNbHOI MeXaHU4YeCKO! Harpyake (Hanp. CUMbHO NOLBVKHbIE
BS3KIE CPEAbl UMK CUMBHO TeKyume Cpesbl).

+ [peanoytutensHee B MeTannuyeckux pesepsyapax. [pu yctaHoBke B
NNacTuKoBble pe3epByapbl BO3MOXHO BIMSIHWE SNEKTPOMArHUTHbIX MOMex
(nomexoycTonumeocTtb no EN61000-6-2).KoppekTupytowume mepbl: — 6.4.4.

+ [lpu pabote ¢ oaHUM 30HOOM 1 HEGOMbLUMMM Pe3epByapaMu (AnnHa 30HAA
meHee 200 MM 1 paccTosiHUe [0 CTeHkN pesepByapa MeHee 300 MM) B peaknx
crnyyasix MOryT BO3HWKATb MOMEXHW OT pe3epByapa (Pe30HaHC).

Mepbl no yctpaHermio: (— 6.1)



5 ®yHKUMOHMpPOBaHUE

5.1 MpuHUMN namepeHuns

Puc. 5-1 Puc. 5-2
=T =T

g m
RIK m
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Mpubop paboTaeT no NPUHLMNY YNpaBnseMoro MUKPOBOSTHOBOTO padapa. OH
N3MEPSET YPOBEHD C MOMOLLBI0 ANEKTPOMArHUTHBIX MMMYTbCOB B HAHOCEKYHIHOM
[AManasoHe.

lonoBka Aatunka nepesaet MMNynbChl M HaNPaBMseT X Mo 3oHay (puc. 5-1).
Koraa oHu gocTuraioT cpenbl 0BHapYXeHs, OHN OTPaXatoTCs W HANPaBnsKTCa
00paTtHO K Aatunky (puc. 5-2). Bpems mexay npuemMom 1 nepenadert MMnynbcoB
NPAIMO COOTHOCUTCS C MPOAAEHHBIM paccTosiHveM (D) v TekyLLMM ypoBHEM.
OnopHas Touka Ans N3MepeHns pacCTOSHIA - HIKHMIA Kpai pe3bboBoro
COEAMHEHVS.

5.2 XapakTepucTtukm npubopa
5.2.1 MpocTas HacTpouka

+ [pu nepBOM NOLKNIOYEHUN HANPSHKEHNS NUTaHNS K Npubopy, Heobxoanmo
BBECTM ANMHY 30HAa. 3aTeM npubop roTos k pabote (— 10.2).

* [lpn HeobxomumocTH, MOryT BbITb YCTAHOBNEHBI NAPaMETPbI BbIXOAHBIX
CUrHanoB v ONTUMU3NPOBaHbI PYyHKUMK kKoHTpons (— 10.3 - — 10.5).

* Bce napameTpbl OmKHbI ObITb HACTPOEHBI A0 YCTaHOBKM npubopa.
+ BoamoxeH cHpoc 3aBOLCKMX HACTPOEK.

¢ [Ins npenoTBpALLEHMS HECAHKLIMOHMPOBAHHbIX ONepaLmii MOXHO yCTaHOBMTb
3MEeKTPOHHYHO BIIOKVPOBKY.



5.2.2 ®yHKumM gucnnes

[atynk nokasbiBaeT TEKYLUNA YPOBEHb B CAHTUMETPAX, AI0AMaX Uk NPOLIEHTHOM

COOTHOLLIEHWM OT BEPXHErO MPEeAenbHOro 3Ha4YeHs AuanasoHa M3MepeHus.

3aBofckas HacTpouka: AtoiMbl. EguHuLA n3MepeHns ycTaHaBnNMBaeTCs C

MoMOLLbo NporpamMmupoBanus (— 10.3). B paboyem pexume oHa MOXeET

BPEMEHHO NEPEKIIYaTLC MeXaY ANVHOI 30HAA (CM / AHOAMBI) M MPOLEHTHBIM

COOTHOLLIEHNEM:

P KkpaTko HaxmuTe KHomky [Set].

> BbibpaHHas eguHuLa otobpaxaetcs okono 30 ¢, ropuT COOTBETCTBYIOLLMIA

cBeToanoa. C KaxabIM HaxaTuem KHOMKA U3MEHSIETCA TUM 0TOBpaXeHNs.

HacTpoeHHas efuHILa U3MEPEHNs 1 COCTOSHWNE NEPEKNIOYEHNS BbIXOLOB

oTo6paxaeTcs C NOMOLLBI0 CBETOAMOLOB.

5.2.3 KommyTauuoHHble dhyHKUUM

[Mpnbop curHanuampyeT Yepes ABa KoMMyTaLMOoHHbIX Bbixoga OUT1 / OUT2, uto

6bIN0 OCTUIHYTO NPEeAenbHOE YCTaHOBNEHHOE 3HAYEHNEe UMK YPOBEHb HAXOAMTCS

HWKe NpefenbHOro 3HaveHns. [ing kaxaoro BeIXoha MOXHO BbIOpaTh cnegytoLLmne

(hyHKLMM NEpPeKIoYeHs:

¢ OyHKUMA rucTepesnca / HopmanbHO OTKPBITLIN (puc. 5-3): [OUx] = [Hno].

*+ OyHKunsa rucTepesanca / HopmanbHo 3akpbiThi (puc. 5-3): [OUx] = [Hnc].
CHayana ycTaHoBUTe 3Ha4eHre ToUKW BKNoYeHus (SPx), 3atem
YCTaHOBWTE TOUKY BbIKMKO4YEHUS (IPX) C HYXHBIM MHTEPBANOM.

+ ®yHKUWS OKHa / HOpManbHO OTKPBITLIA (puc. 5-4): [OUX] = [Fno].
+ OyHKUWS OKHa / HOpManbHO 3aKpbIThIA (puc. 5-4): [OUX] = [Fnc].

LUnprHa okHa MOXET BbITb YCTaHOBMEHa C MOMOLLbI0 pasHuLbl Mexay FHx
1 FLx. FHx = BepxHuit nopor, FLX = HxHWiA nopor.

10



Puc. 5-3 Puc. 5-4

L L (FE w
SP FH
HY
rP FL
1 : !
(1) Hno 8 Fno
0 Hnc 8 Fnc

L = ypoBeHb; HY = ructepesuc; FE = okHo

o [na KOMMYTaLMOHHOI0 BbIX04a MOXHO HACTPOUTb MakCManbHY0 3aiepXKy

BbIKItO4YEHMS A0 60 cekyHA (Hanp. cneumanbHO Ans AONTMX LMKMoB paboThl
Hacoco).

5.2.4 CmeweHue ansa otobpaxeHns ¢hakTU4eCcKoro ypoBHs B pe3epByape

30Ha Mexzay HU30M pesepByapa W HUXHE KPOMKOV 30HAA MOXET bbiTb BBEAEHa
kak 3HauyeHue cmelyenns [OFS]. Takum 06pa3om 3HaueHns Ha aucniee u To4Ku
NePEeKIOYEeHNs ONMpatoTesa 0 hakTUYECKIA YPOBEHD.

5.2.5 3oHabl Ana pesepByapoB pa3nuyHOMN BbICOTbI

MprbBop MOXHO YCTaHOBMTL B pe3epByapbl pa3nnyHbIX pasmepoB. B Haluem
accopTUMEHTe eCTb 30HAbI Pa3NUYHON ANKHbI. YT0BbI a0anTMpoBaTth 30HI K
BbICOTE pe3epByapa, ero MOXHO COKpaTUTb. MuHUMansHas AnvHa 3oHaa - 10
CM, MakcumanbHas anunHa 3oHaa - 160 cm.

30Ha n Kopnyc MOXHO NoBopa4MBaTb 6es orpaHnyeHus. 1o ynpowaer
YCTaHOBKY 1 BpaLLieHWe ronosku npm60pa nocne yCctaHoBKW.

5.2.6 Be3sonacHoe cocTosiHWe

Ha cryyaii owwmGku, 6esonacHoe CoCTosiHME MOXeT ObiTb YCTAHOBIEHO AN
Kaxzoro Bbixoga.

Ecnm ownbka obHapyxeHa, Nk Ka4ecTBO CUrHana HKe MUHMMAnNbHOTO
3HaYEHWsl, TO aHarOroBble BbIXOAbI NEPEXOAAT B "0e30macHoe CocTosiHMe".
B atom Clny4ae OTKINUK BbIXOA0B MOXET ObITb YCTaHOBINEH C NOMOLLbIO
napametpos [FOU1], [FOU2].

1



BpemenHas noteps curHana, Bbl3aBaHHas, HanpuMep, TypOyneHumen unm
00pa3oBaHieM NeHbl, MOXET NOAABNATLCS C MOMOLLbK BPEMEHW 3afepx)Ki
(— 10.5.6 [dFo]). B TeyeHue BpeMeHn 3aaepKKI 3aMOpaxknBaeTCs nocneaHee
N3MepeHHOe 3HayeHve. Ecnv namepuTenbHbIil CUrHan JOCTATOMHON Curbl
MocTynaeT CHOBA B TEYEHNE BPEMEHM 3afepKu, TO Npubop nepexoamT B
HOpManbHBIA pexuM paboTbl. ECiv curHan AOCTaTo4HOM Cunbl He NocTynaeT B
TeueHne BpeMeHI 3afepkKku, TO BbIXOAb! NepexoasT B 6eonacHoe cocTosHe.

E B cnyyae cunbHoro o6pa3oBanms neHbl 1 TypByneHLnm, CM. npuMepsl, Kak
€03AaThb YCTONYMBYIO 30HY (— 6.1).

5.3 10-Link
06Lwme cBeaeHus

[Mpnbop ocHaLLeH KOMMYHUKaLMOHHBIM MHTEpdelicom |O-Link, koTopbii Ans
€BOero hyHKUMoHpoBaHus Tpebyet Moaynb ¢ noaaepxkoii |0-Link (I0-Link
macTep).

Vutepderic |0-Link no3sonser npsmoin 4OCTYN K NPOLECCY W AMarHoCTUKe
[JaHHbIX, 1 43eT BO3MOXHOCTb HACTPONTL NapaMeTphbl BO BPEMs! SKCMIyaTaLum.
Kpome Toro, KoMMyHUKaLWs BO3MOXHA Yepes COeMHEHME "TOuKa-Touka" ¢
nomoLlbo kabens USB.

Bonee nogpobHas nHdopmaums o 10-Link Haxogutes Ha www.ifm.com.
WHdopmaums no cneumndukaumm yctponctea

IODD, Heobxoaumble Ans koHurypauum yetpoiicTsa |O-Link v nogpobryto
MHGopMaLW 06 MHCTPYMEHTaX A1 HACTPOKW NapaMeTpOB W CTPYKTYpe
[aHHbIX, AMArHOCTMYECKY0 MHOPMALMIO 1 agpeca napameTpoB CMOTPUTE Ha
www.ifm.com.

WHCTpyMeHTBI ANs HACTPOWKKU NapamMeTpoB

MHdhopmaums 0 HeobxoarMom annapaTHOM M NporpaMMHOM 0BecneyeHm
|O-Link HaxoguTcs Ha www.ifm.com.
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6 YcTaHoBKa

6.1 MecTo ycTtaHOBKM / yCnoOBUSA OKpyXatoLlen cpenbl
* Hawbonee npeanoutuTenbHa ycTaHOBKA AaTuMKa CBEPXY BEPTUKAMBHO.
* [ins npaeunbHoON paboTel npubopa [oMmKHa UCNOMb30BATLCH MOHTaXHAS
nnactuHa (— 6.4).
+ CobniogaiiTe MUHUMAMbHbIE PACcCTOSHUS MEXAY 30HAOM U CTEHKaMM
pesepByapa, npeameTamu B pesepsyape (B), fHOM pesepsyapa v Apyrimu
AaTyiKamu YpoBHS: m

== &=
©) (©)

=

50mm 100mm 40mm
-l

N 10mm—

}

+ B cnyyae HEPOBHbIX CTEHOK, CTYNEHEN, OMOP UNW ApYruX KOHCTPYKLNNA B
pesepByape, HeobxoauMo cobriofaTb PaccTosHUE MEXy 30HAOM U CTEHKON
pesepsyapa 50 Mm.

+ [lpw akcnnyaTaumm ycTpoicTBa B HEGOMbLUMX pe3epByapax (4nnHa 3oHaa
meHee 200 MM 1 paccTosiHUe [0 CTeHkn pesepByapa MeHee 300 Mm),
YCTaHOBWUTE YCTPONCTBO BHE LIEHTPa, YTOObI NPeA0TBPaTATE BOIMOXHbIE
noMexu OT pesepByapa (PE30HaHC).

* Y 30HOOB ANVHON > 70 CM ABMKEHWE CPEAbl MOXET BbI3BaTb 3HAYNTENBHOE
OTKMOHeHVe 30HAa. Bo n3bexaHne koHTaKkTa co CTEHKON pesepByapa unu
JpYrux ero yactei Heo6XoANUMO YBENNYNTL MUHUMATBHOE PaCCTOSHUE.
PekomeHayeMble 3Ha4eHus::

[nvHa 3oHaa | PacctosiHue [0 CTEeHKM pe3epByapa Wiu [ApYroro afieMeHTa B pe3epByape
70...100 cm 100 mMm
100...160 cm 180 mMm

13



Ecrv cpepa cunbHo 3arpsisHeHa, To BO3HWKAeT puck 06pasoBaHis nepemblyek
MeX[y 30HAOM ¥ CTEHKON pesepByapa v ApyriMu ero anemeHTamu. Bo
n3bexaHne HeBepHbIX M3MepeHuid: cobntopaiTe yBenuyeHHble MUHMManbHble
PacCTOSHMS B 3aBUCUMOCTM OT TUNA U MHTEHCUBHOCTI 3arpsi3HEHMS.

* YcraHoBka B Tpybax:
- BHyTpeHHuin pnametp Tpy6bl (d) momkeH 6biTb He MeHee 100 mm (puc. 6-1).
- Ecrnv Bo3mMOXHO, He ycTaHaBnvBaiTe yCTPONCTBO MO LIEHTPY.
- YcraHaBnusarite npubop TOMbKO B MeTannmyeckie Tpyobi.
+ [Ins ycTaHOBKM B COEANHNTENbHbIE 3IEMEHTHI:
- [nametp BoicTyna (d) gomkeH 6biTb He MeHbLUe 60 MM (puc. 6-2).
- Beicota BeicTyna (h) He gomkHa npesbiwatb 40 Mm (puc. 6-2).

HeCMOTpﬂ Ha T0, 4YTO an60p MOXET yCTaHaBNNBaTLCA B BbICTYM,
pekomeHAyeTCA yCTaHOBKa B NNIOCKYHO KPbILLKY pe3epByapa. BbICTyrI 6y,qu
NnpenaTcTBoBaThb pacnpeaeneHnio MUKPOBOITH.

Puc. 61 Puc. 6-2
ey T
!
h
d i
U |

* He ycTaHaenvsaiite Npubop B HEMOCPEACTBEHHOI BNIM30CTY C OTBEPCTMEM

3anonHeHus (puc. 6-3).
Mpy BO3MOXHOCTY BBEANTE TPyBY 3anonHeHus (A) BHyTpb pesepeyapa

(puc. 6-4). MuHManbHoe paccTosiHne Mexay Tpyboii 3anonHeHNs 1 30HAOM
=50 mMm; BonbLue Ans 30HA0B AnMHOM Gonee > 70 cM UK B CIy4ae CUNBbHOTO

3arpAsHeHna
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Puc. 6-3 | Puc. 6-4

==~

50mm (

N

Bo n3bexaHve HeBEPHBIX N3MEPEHNIA B Cryyae CUMbHOTO 06pasoBaHis
neHbl 1 TypbyneHTHOCTY:
» YcTaHoBWTE AaTuKK B CTaBUNBHON 30HE.

[Mpumep cospanmns cTabunbHON 30HbI:
- YcraHoBka B 06BogHoI 1nm racswen Tpybe (cm. puc. 6-5)

- PasgeneHue MecTta ycTaHOBKM METanMYeCKUMM nuctamm /
nepchopupoBaHHbIMM NcTamu (6e3 pucyHka)

m MwH. guameTp 06BOAHON M racsLen Tpydsl: d = 100 Mm.

[HlocTyn cBepxy Kk ycToinumsoit obnacty (puc. 6-5: A/ B) nomkeH Haxoautbes
Hafl MakcumanbHbIM ypoBHeM. [locTyn cHuay (puc. 6-5: C / D) nnm 3oHa
C nepdhoprpOBaHHbIM NUCTOM W T.4. AOMKeH ObiTb HUXeE MUHUMANBHOTO
YpOBHS. bnarogaps aToMy Hi neHa, HW BOMHbI HE BAMSKOT Ha 30HY [AATYMKa.
Mpu ncnonb3oBaHUM NepdopUpoBaHHbIX NMUCTOB MM TOMY NO[O6HOTO,
MOXHO W3DexaTb 3arpa3HeHnst (Hanp. OT METanIMYecKol CTPYXKH, YacTuLl,

).
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Puc. 6-5

6.2 YcTtaHOBKa 30HAa

30HA He BXoaWT B nocTaBky. Ero Heobxoanmo 3akasatb 0TAeNbHO
(— 3 KomnnekT noctasku).

Kpennexue 3oHaa: i

» BkpyTute 30HA B NpubOp 1 3aTaHUTE.
PekoMeHayembIii MOMEHT 3aTsKKM:
4 Hwm.

[ns ynpoLeHnst yCTaHOBKM U YCTPAHEHMS, /@6

CO€eMMHEHe 30HAa MOXHO BpaLLaTh 6e3

orpaHuyeHus. [laxe npu 4acTom BpaLLeHum

He rpo3uT NOBPEXAEHMe AaTumKa.

B cnyyae cunbHol MexaH4eCKo Harpysku (CunbHas BUBpaLms, ABIKYLLMECS

BA3KWe Cpeqbl), BOIMOXHO, NoTpebyeTcs fononHuTensHas dukcaums pessbosoro

COEAMHEHVS, HanpUMep, C NOMOLLBI (UKCUPYHOLLErO repMeTuka Ans peabibl.
Takue cybcTaHumm, kak repmMeTuk Ans dukcalmmn pessb, moryt
KOHTaKTMPOBATb W NEPEHOCUTLCS B cpedy. YbeamTech, 4To OHu Be3BpenHbl.
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[Mpy MCNONb30BAHWM MEXAHNYECKVX CPELACTB 3alnThl (Hanp. 3ybuatas
wariba), Heobxoanmo nsberatb BbICTyNaLWLMX kpaés. OHM MOTYT BbI3BaTb
MHTEP(EPEHLMOHHOE OTPaXEHME.

6.3 YkopauuBaHue 3oHAaA
30HI MOXHO YKOPOTUTb M aAanTUPOBaTh ero K pe3epayapam pasnnyHoi BbICOTbI

[invHa 30HAa He JomkHa GbiTb MEHbLUIE MAHUMATBHO LOMYCTUMON
[iNHbI 30HAa, paBHoi 10 cM (Ly)! Mpnbop He npeHasHaqeH ans
paboThl ¢ 30HAOM AnuHoi MeHee 10 cm. Ecnv anuHa 30HAa MeHbLUe
PEKOMEHAYEMOA, TO BO3MOXHbI OLUMOKM B M3MEPEHUM.

BbinonHuTe cneaytovume feicTBus:

» BkpyTuTe 30HL B npubop.

» 0603Ha4bTe HeoOxoaumyto anuHy (L) Ha 30Hze.
OnopHas TouKa - HUKHWIA Kpali paboyero
pe3bb0BOro COBAMHEHNS.

» YcTpaHuTe 30H OT AaTyuka.

» YKopOoTuTE 30HI N0 METKE.

» YcTpaHuTe BCE HEPOBHOCTY 1 OCTPbLIE Kpasi. .

» BHOBb BKpYTUTE 30HL U 3aTSHUTE €r0.
PekomeHIyemblit MOMEHT 3aTskki: 4 Hwm.

e[

o]

Lmin

» TouHo U3MepsTe ANMHY 3oHaa L, 3anuwmTe L.=10cm
3HaueHue. Ero Heobxoammo BBECTM BO BpeMSt
HacTpoWiky napameTpoB npubopa (— 10.2).
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6.4 YctaHoBKa npubopa

MpaBunbHoe (yHKLMOHUPOBaHIE 0GECEYMBAETCS TOMBKO NPK
MCMOMb30BaHNM OCTATOMHO BONbLUO METANMUYECKOH MOHTAXHOM
nnacTuHbl. OHa HeoBXxoauma Ansi nepesiayun B pe3epayap MUKPOBOITHOBOrO
MMMyrbCa ONTUMANBHOM 3HEprU. GnaHLeBbIe NNACTUHbI, Npeanaraemble
Kak NpWHaNEeXHOCTb, HE[OCTATOYHbI ANt NPUMEHEHNS B kauecTae
MOHTaXHOW NNaCcTUHBI.

B 3aKpbITbix MeTannyeckux pesepeyapax, Kpbillka pesepByapa CryxwT B
Ka4ecTBe MOHTaXHOI nnacTuHbl (R Ha puc. 6-6 n 6-9). 2 BoaMoxHBIX cnocoba
YCTaHOBKM:
* BrkpyTtute coeanHenme %" NPT B kpbiLuKy pesepsyapa (— 6.4.1).
* YcTaHoBKa B KPbILLKY pe3epByapa ¢ NOMOLLbO (hnaHLEeBon NnacTHbl, Hamp.

[0S pe3epByapoB C TOHKMMI CTEHKamu (— 6.4.2).
Bonee T0ro, BO3MOXHa yCTaHOBKa B OTKpbITHIE (— 6.4.3) 1 NNacT1KoBble
pesepsyapbl (— 6.4.4).
6.4.1 YcTaHoBKa B 3aKpbIThle METanNIMyeckue pesepyapsl

(6e3 conaHUeBOI NNACTUHBI)

Puc. 6-6 Puc. 6-7

@32

R

» HuxHWiA kpaii pe3bboBOro CoeaMHEHNS [OMKeH BbiTb YCTaHOBMEH 3aMoAMLO C
HVDKHEN KDOMKOW CTEHKM B MECTe YCTaHOBKY (puc. 6-6).

» 13BeraliTe ycTaHOBKM HE3anoanmLo (puc. 6-7). BbICOTy MOXHO HEMHOTO
CKOPPEKTMPOBATb C NMOMOLLbKO COOTBETCTBYIOLLETO YNNOTHUTENBHOTO
maTepuana (Hanp. TechioHoBas fleHTa).

» [Ins pesepByapoB € TONCTbIMK CTEHKaM1 obecneysTe 4OCTaTONHO rmybokve
OTBEPCTUS 151 YCTAHOBKM 3amoanuLo.
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6.4.2 YcTaHOBKa B 3aKpbIThle METaNIMYeckue pesepyapsl
(c dnaHueBon nnacTuHoOM)

E ®naHueBble NNacTUHbI He BXOAAT B KOMNAEKT noctasku. OHu
3aKasblBaloTCs OTAeMbHO (— 3 Komnnekt noctasky).

Puc. 6-8 Puc. 6-9

» CpenanTe pacToMHOE OTBEPCTME B KpbiLLke pe3epByapa. OHO JOMKHO UMETb
MUHUManbHBI Anametp (d) ans obecneyenuns nepeaadin M3MepeHHoro
curHana B 3oHA (puc. 6-8). luameTp 3aBUCUT OT TOMLUMHBI CTEH KPbILLKM
pesepByapa:

TonwwHa cTeH [M] 1.5 5.8 8..11

[inametp pactoyHoro
oTBEpCTUS [MM] % 45 %

» YcraHoBuTe (hnaHLeByto NNacTUHy NNOCKOM NOBEPXHOCTBIO K pesepByapy 1
3ahuKcupyiiTe eé ¢ NOMOLLbI0 NOAXOAALLMX BUHTOB.
Ynnothutenb (A Ha puc. 6-9) MoxXeT ObITb BCTaBNEH MeXy (hnaHLeBo
NNacTuHOW 1 pe3epByapoM. HekoTopble dnaHLeBble NnacTuHbI
MOCTaBNATCS B KOMMIEKTE C YNNOTHUTENEM.

» ObecneysTe YMCTOTY W MaAKOCTb MECT YNMNOTHEHUS, 0COOEHHO eCnu
pe3epByap HaxoAuTCs Noa AaBneHnem. HaaexHo 3aTsHUTE KPENeXHbIE BUHTI.

» BrkpyTuTe fatumk B hnaHueByto NacTuHy ¢ NOMOLLbO pe3bbbl 1 NMOTHO
3aTaHuTe.

BbICOTY MOXHO HEMHOTO CKOPPEKTUPOBATH C MOMOLLBIO COOTBETCTBYHOLLENO
YNNOTHUTENBHOIO MaTepumana (Hanp. TedioHoBas NexTa).
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6.4.3 YcTaHOBKa B OTKpbITbIE pe3epByapbl

» [ins yctaHoBKu npubopa B OTKPbITblE pe3epByapbl MCNonb3yiTe
MeTannnyeckoe kpennexne. OHO CIyXMT B Ka4ECTBE MOHTaXHOW NAACTUHbI
(R); MuHMmanbHein pasmep: 150 x 150 MM Ans KBagpaTHOTO KpenmneHus,

150 MM guameTp Ans Kpyrroro kpenneHus (— NpuHaanexHocTh).

» [o BO3MOXHOCTY BCTaBbTe NpnbOp B cepeamHy kpennenus. PacctosiHne D2 He
[JOMKHO ObITb kopoye 40 MM, 1 ewwé Gonblue Ans 30HA0B AnNUHOM > 70 cM unm
B Cyyae CUIbHOro 3arpsisHeHus (— 6.1):

150 mm

» HwxHWi kpaii pe3bBoBOro coeauHEHNs LOMKeH BbiTb YCTaHOBMEH 3aMoanuLo C
HVKHE KPOMKOIA CTEHKM B MECTE YCTaHOBKM (puc. 6-6).

» A36eraiiTe ycTaHOBKM He3anoanmuo (puc. 6-7).

> BbICOTy MOXHO HEMHOI0 CKOPPEKTMPOBATL C NOMOLLIbH0 COOTBETCTBYHOLLETO
YNNOTHUTENbHOrO Matepunana (Hanp. TedpnoHoBas J'IeHTa).

6.4.4 YctaHoBKa B NNacTMKoBbIe pe3epByapbl

150 mm
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[ns Toro, 4Tobbl 06ecneunTb Nepeaady M3MEPEHHOro curHana, cobnogante
cnepaytoLlme ycnosua yCTaHOBKN npm6opa B NIIaCTUKOBLIX NN METANNNYeCKnX
pesepByapax C NNacTUKOBON KPbILLKOW:

» B NNacTUKOBOW KpblILLke HEOOXOAMMO NPOCBEPNNTL OTBEPCTIE ANAMETPOM He
meHee 150 mm.

» [1ns yctaHoBky npubopa, A0MMKHA MCNOoNb30BaThbCa (hnaHLeBas nnactmHa
(= MoHTaxHas nnactuHa R), koTopast AOCTaTO4HO NOKPLIBAET BbIpe3aHHOe
oteepcTue (— MpuHaanexHocTy).

» Cobntogaiite MUHUManbHOE pacctosiHue (= 80 MM) MeXy CTepKHEM W m

CTEHKOM pe3epByapa, elue bonblue 415 AnvHbI 30HAa > 70 CM M NpU CUIbHOM
3arpsisHeHnm (— 6.1).

Mpw ycTaHoBKe B MNACTUKOBLIX pe3epByapax BO3MOXHO YXyALLEHNE

N3MEPEHNS, BbI3BAHHOE ANEKTPOMarHUTHLIMU MOMexamy.

KoppekTupytoLLme mepbi:

* WcnonbayitTe MeTannuyeckyto onbry Ha BHELLHEN CTOPOHE
pesepayapa.

* McnonbayiiTe SKkpaHMPOBaHNe MeXay LATYMKOM YPOBHS 1 APYTMU
AMEKTPOHHbIMK Npubopamm.

6.5 OpueHTaums kopnyca aaTymka

Mocne ycTaHoBKM KOPNYC AaTuika MOXHO BbIPOBHSITb. EFo MOXHO
noBopaumBaTh 6e3 orpaHnyeHus. [laxe npu 4acToM BpaLLEHNM HEe rpo3uT
NOBPEXAEHNE AaTunKa.
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7 3neKTpVI'~IeCKOE nogknw4yeHune

K pabotam no yctaHoBke v BBOAY B 3KCMTyaTaLMio OMYCKAIOTCS TONbKO
KBaNMOULMPOBAHHbIE CNIELMANUCTbI - ANEKTPUKN.

MpuaepxuBanTech [ENCTBYIOLMX FOCYAAPCTBEHHbBIX M MEXAYHAPOAHBIX
HOPM ¥ MPaBWI MO MOHTaXY ANEKTPOTEXHUYECKOTO 060PYLOBaHMS.

HanpsixeHue nuTaHus cooTBeTcTBYeT cTaHaaptam SELV, PELV.
» OTKrloumTe 3neKTponuTaHue.
» [MoakntounTe Npubop COrnacHo AaHHON CXeme:

2 : o
25 ouT2
@ K
) OUT1/10-Link
4 3
D— |-
KoHTakt CoeauHeHve LiBeTa xun pasbémos ifm
1 Ub+ KOpUYHEBbII
3 Ub- CUHWIA
2(0UT2) pnp KOMMYTaLMOHHBIA CUrHan Benblit
* PNP KOMMYTaLMOHHBIiA CUrHan ;
4 (0UT1) « 10-Link YepHbIi

Mpv NepBOM NOAKMIOYEHNN HANPSKEHUS NUTaHUS K Npubopy, Heobxoanumo
BBECTM ANMHY 30Hza. Tornbko Toraa npubop rotos k pabote (— 10.2).
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8 OpraHbl ynpaBneHus U MHAUKauus

olefeloelolalo
£ g . 3 3

ot 1 go 8: CeeToanoaHan MHAUKALUSA

- Ceetogmog 1: 3eneHblil = MHAMKALMS YPOBHS B CM.
- CBeToauon 2: 3eneHblil = MHAMKALWS YPOBHS B JlOiMaX.

- CBeToguog 4 - 6: He 1CMOMb3yoTCS.
- CBeroamog 7: XenTbli = BbIXOL 2 NEPEKMIOYEH.
- Ceetogmog 8: XenTolii = BbIXog, 1 NepekmntoyeH.

- CBeToamop 3: 3eneHbln = MHAMKaums YPoBHS B % BEPXHEro npeaena u3MepeHms.
Ceetoauon 3: 3ene a 0l % BepxHero npeaena uamepel

9: BykBeHHO-LpOBONA, 4-3HaYHbIN ANCTIIEN

- VHoMKaums TEKYLLErO YPOBHSI.
- Hpukaums pexuma paboTsl 1 oWwmnboK.
- HoMkaums napaMeTpoB 1 3HaYeHi NapaMeTpoB.

10: KHonka Set

NnoLaroBo, OAHOKPATHbIM HaXaTuem KHOI'IKM).

pexume (Paboumit pexum).

- YcTaHOBKa 3Hau4eHuiA napameTpoB (MPOKPyTKa MU YAEPXaH!N B HaXAaTOM MOMOXEHUN;

- 3meHeHve nHovkaLmm cM/oioiiMbl 1 NPOLEHTHOW MHAMKALMM B HOPManbHOM paboyem

11: KnHonka Mode/Enter

- Bbl60p napamMmeTpoB 1 NoATBepXaeHne 3HaYeHUn napameTpos.
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9.1 CTpyKTypa MeHH

9 MeHto

|cm |inch Ks}l %

30s

24



9.2 MNMosicHeHUs1 K MeHIo

SP1/rP1 BepxHee / HUXHee npegenbHoe 3HayYeHne Ans YPOBHS, NPy AOCTVKEHNM
kotoporo OUT1 nepekntoyaercs.

FH1/FL1 BepxHuii | HuxHWIA Npeden ans AonycTUMOro AuanasoHa
(koHTponmpyetcst OUT1).

SP2/rP2 BepxHee / HUXHee npefensHoe 3HaYeHne Ans YPoBHS, NPy AOCTVKEHNM
kotoporo OUT2 nepekntoyaetcs.

FH2/FL2 BepxHuii / HWKHWIA Npeaen ans AonycTUMOro AnanasoHa
(koHTponmpyetcs OUT2).

OUx ®yHKUNA BbIXOAHOTO curHana ans OUTX:
+ KoMMyTauMOHHBI curHan s NpeaenbHbIX 3HAa4YeHNI YPOBHS: (hyHKLNS

rucTepesuca [H ..] unu cyHkums okHa [F ..], HopManbHO OTKPLITHIN [. NO)
NM HOpMarnbHO 3aKpbIThIN [. Nc].

OFS 3HaueHne CMeLLEeHNs N1 U3MEPEHNS YPOBHS.

EF PactumperHble dyHKLMN / OTKPLITUE YPOBHS MEHIO 2.

rES Bo3Bpart k 3aBOACKMM HAaCTPOMKaM.

dr1 Bpems 3agepxku ang OUT1. SnemMeHT MeHIo akTUBEH TOMbKO, eCru
OU1 = Hno unm Hnc.

dr2 Bpems 3apepxkn nocne BoikiodeHns nutaHus ans OUT2. SneMeHT MeHio
aKTuBeH Tonbko, ecn OU2 = Hno unw Hnc.

FOU1 Bpewms otknuka OUT1 B cnyyae owmbku.

FOU2 Bpems otknuka OUT2 B cnyyae owmbk.

dFo Bpems 3apepxkn ans peakuum nepekmniodeHns OUTX.

Uni EavH1La namepermns (CM unu Sroinmbi).

SELd Tun nHarKaumm

LEnG [nuHa 30Haa.
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10 Hactpouka napameTpoB

Bo Bpems HacTpoiku napameTpoB Npnbop octaetca B paboyem pexume. Mpubop
BbINONHSIET M3MEPEHNE B COOTBETCTBUM C YCTAHOBMNEHHBIMI NapamMeTpamm Ao Tex
nop, Noka He 3aBEepLUMTCS HACTPOka NapameTpoB.

10.1 O HacTpoiike napameTpoB

HacTpoiika kaxmoro napameTpa OcyLLecTBrsieTcs B 3 sTana:

1 | Bbibepute napametp

» Ynepxwgaiite kHonky [Mode/Enter]
[0 Tex nop, noka Ha 3kpaHe He
oT0BpasnTCcs Kenaemblii napametp.

e BT

2 | Hactpoute 3HaueHne napamertpa

» Haxmute kHonky [Set] n
YOEpXuBaliTe eé HaxaToM.

> TekylLee 3HaueHue napameTpa
MUraeT Ha akpaHe B TeyeHme 5 C.

> Yepes 5 C: 3Ha4eHMe HaCTPONKK
N3MEHSETCS: NOCTENEHHO Npy
OOHOKPATHBIX HAXaTUSIX I
MOCTOSHHOM YZiepXaHuu KHOMKY.

@)

s U
b

MWHUMaArbHOro 3Ha4eHud.

LlI/ICprBbIe 3Ha4YeHNA NOCTOAHHO YBENUYMBAKOTCA. ﬂﬂﬂ YMEHbLUEHNA 3Ha4YEeHUA:
[0XOUTECH, NOKa MHAMUMpyemMas Ha aucnnee BenuyinHa JOCTUrHeT CBOEro
MaKCUMAasbHOrO 3HaueHusl. 3aTeM HauHETCS HOBBIN LIMKIT 1 0T06pa)KeHVIe C

3 | MoaTBepxaeHUe BBeAEHHOTO

3Ha4YeHuUs napameTpa

» Kpatko HaxmuTe kHonky [Mode/
Enter].

> [lapameTp cHoBa oTobpaxaetcs
Ha aKkpaHe. HoBoe ycTaHOBNEHHOE
3HaYeHe CoXpaHsIeTCs B NamsiTy.

T i)

Hactpoiika napameTtpoB:
» Heobxoaumo HayaTh ¢ wara 1.

3aBepLUeHMe HaCTPOMKN NapamMeTpoB:

» Haxumaitte kHonky [Mode/Enter] Heckonbko pas, noka TekyLuee n3MepeHHoe
3HauYeHMe He 0TOBPA3NTCs Ha akpaHe unu xauTe okomo 30 c.
> [pubop Bo3BpaLLaeTcs B pabounii pexum.

Ecnn otobpaxaetcs [S.Loc] — 11.1 Paboune uHamkatopsl.
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+ [lepexon no MeHH C ypoBHS 1 Ha ypoBEHb 2:

» Haxumante kHonky [Mode/Enter] ,
noka [EF] He 0T0Bpa3uTcs Ha akpaHe.

FHaE)
(N T

» Kpatko HaxmuTe kHomKy [Set].
> Otobpaxaercs nepabiii napameTp
cybmeHto (B saHHOM cnyyae: [res)).

Boaa)
ey (65

+ BrokupoBkal pasbnokmpoBka

[ins nsbexaHns HexenatemnbHbIX 3MEHEHWH B HacTpolikax eCTb BO3MOXHOCTb

3MEKTPOHHOM 6]'IOKVIpOBKVI nartyuka:

» ybegutecs, 4to npubop paboTaet B
HopManbHOM paboyem pexume.

» HaxmuTe n yaepxmsarnTe KHOMKY
[Mode/Enter] + [Set] Ha npoTserum
10c.

> [Loc] oTobpaxaeTcs Ha akpaHe.

ol =

10—

Bo Bpemsi akcnnyataumu: > [Loc] kpaTkoBpeMeHHO oTobpaxaeTcs,, ecnu Bbl nbitaetech
N3MEHUTb BENNYMHBI 33AaHHbIX NapameTpoB.

[ins pa3bnokvpoBKu:

» Haxumaiite [Mode/Enter] + [Set] B
Tevenme 10 c.

> [uLoc] oToBpaxaeTcs Ha aKkpaHe.

i

10—

+ [TpeBbllEHNE BPEMEHUN OXMAAHNS:

3aBogcKas HacTpoiika npubopa: B He3aBrokMpOBaHHOM COCTOSHIM.

Ecnu B Teyenve 30 ¢ He ByneT Haxata Hi OfiHa KHOMKa, TO JaT4mK BO3BpaLLaeTcs B
PEXNUM U3MEPEHNS C HEM3MEHEHHBIMMU 3HAYEHUSIMU.

27



10.2 BBop AnNuHbI 30HAA (Npy NocTaBKe)

B npubop ¢ 3aBOACKOII HACTPOIIKO CHaYana HeobXoANUMOo BBECTM ANMHY 30HAA.
Tonbko Nocne 3Toro BO3MOXEH A0CTYM K NOMHOMY MEHI0 HAaCTPOMK/ NapaMeTpoB.
Ecnv ycTaHoBneHa HenpasuibHas 4rMHa 30HA, MOTYT BO3HUKATL

HeuncnpaBHOCTH.

» ObecneusTe nogayy paboyero HanpsHKeHNs.

MosiBnsieTcs HayanbHas =233 uHOWKauus.

» Bribepute [LEnG], HaxumariTe kHonky [Set] B Tedenne 5 c.

> [nonE] oTobpaxaetcs Ha akpaHe.

» Baegute AnvHy 3oHaa B Atoimax. MpumeyaHns no yCTaHoBKe AnUHbI
30HAa — 6.3.

» Kpatko HaxmuTe kHonky [Mode/Enter].

v

LERG

3atem npubop nepexoauT B pabounit pexum. [ins HacTpoiiku Apyrix napameTpos
MOXHO OTKpbITb MeHt0. K napameTpy [LEnG] MOXHO NepeiTit 1 M3MeHsITb ero

TaKxe Kak 1 apyrue napamerpbl.

10.3 KoHdurypauus gucnnes

» Bribepute [Uni] u HacTpoiiTe eauHmLy uameperus: [cm], [inch].
3aBopckas HacTpolika: ANMbI.
» Bribepute [SELA] 1 ycTaHoBUTE TN MHOMKALMK:
- [L] = ViHarKauns ypoBHS B CM UK AoAMaX.
- [L%)] = YpoBeHb oTobpaxaeTcs B NpoLeHTax OT BEPXHEro Npeaena
[AmanasoHa U3MepeHms.
- [OFF] = B pabouem pexume gucnneit BblkodeH. Mpu HaxaTolt KHomke
TekyLLee n3MepeHHoe 3HaueHue otobpaxaetcs B TeueHme 30 c.
CBeToamMoAbl akTUBHbI jake Npy BbIKMIOYEHHOM aucnnee.

Urn
S5ELd

10.4 Hactpouka cmelueHus

» Boibepute [OFS] v BBEAWUTE paccTosiH1e MeXay AHOM pe3epsyapa 1
HKHUM KpaeM 30Haa.

Mocne 3T0ro 3HauYeHNst Ha ANCTINEe U TOYKW NEPEKIIYEHIS ONMpatoTes O

hakTyeckuit yposeHb. 3aBofckast HacTpolika: [OFS] = 0.

Mpumeyanue: Beegute [OFS] Ao HacTPOIiKu Npeaenos NepekmioyeHns

(SPx/FHx, rPx/FLx). Haue npeaenbl nepekmniodeHus byayT caBuHyThI Ha

YCTaHOBIEHHOE 3HAYEHWE CMELLIEHNS!.

OF5
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10.5 HacTtpoWka BbIXOAHbIX CUTHaNoB
10.5.1 Hactpoika chyHKLUM BLIXOBHOTO CUrHana

» Boibepute [OU1]/ [OU2] n HacTpoiTe thyHKLMIO NEPEKTOYEHNS:

[Hno] = dyHkums ructepesuca/H.O.,

[Hnc] = chyHkums ructepesuca/H.3.,

[Fno] = dyHKums okHa/H.O.,

[Fnc] = coyHkums okHa/H.3..
Mpumeyarue: Ecnn BepxHss Touka NepeknioYeHns nenonbayercs Ans
3alUNTBI OT NEPENONHEHNs, To pekomeHayeTcs yetaHoBuTb OUx = Hnc
(dbyHKUMS: HOpMaNbHO 3aKPbITbIiA). MpUHLMA paboTbl B pexume "HopMarnbHO
3aKpLITLIA" rapaHTUpyeT CBOEBPeMEHHOe 0bHapyeHue 0bpbiBa NpoBoaa
unu kabens.

10.5.2 Hacrtpoiika npegenoB nepekntoueHus (yHKUms ructepesuca)

» Y6egutecs, yto ans [OU1] unu [OU2] HacTpoeHa chyHKuums [Hno] nnm

5P 1

HWKe 3HaueHnst SPx.

[Hnc].

» Bribepute [SP1]/[SP2] n ycTaHoBUTE 3HaYEHWE, MPY KOTOPOM BbIXOA 5[-_-',-__-'
nepeknoyaetcs.

» Bribepute [rP1]/ [rP2] n ycTaHOBMTE 3HAYEHME, NPU KOTOPOM BbIXOA - Fb ]
cOpacbiBaeTcs. r I

rPx Bcerga Huxe, Yem SPX. [laTunk NpuHMMAaET TOMbKO 3HaYeHNs, KoTopble | == Pr__-'

10.5.3 Hacrtpoiika npegenoB nepeknioyeHus (PyHKUMA okHa)

» Y6egutecs, uto ans [OU1] unn [OU2] HactpoeHa cyHkums [Fno] unm
[Fnc].

» Boibepute [FH1]/[FH2] u HacTpoiiTe BepXHWUA Npeaen LonyCTMMOro
[vanasoHa.

FH |
FHZ

» Bribepute [FL1] / [FL2] v HacTpoiiTe HWXHWIA Npeaen JonycTuMoro
[vanasoHa.

FLx Bcerga Hwxe FHX. [laTymk NpuHAMAET TONMbKO 3HAYEHMS, KOTOPbIE HUKE

3HayeHns FHx.

FL I
FLZ

10.5.4 Hactpoika 3agepKkv BbIKNHOYEHNSA

» Bribepute [dr1]/[dr2] u ycTaHoBuTe 3HaueHne mexay 0,2 v 60 c. Mpn
0.0 (= 3aBoackas HacTpoiika) Bpems 3aAePXKKI HEaKTUBHO.

3anepxka BbIKMIOYEHNS aKTUBHA TOMbKO €CM TUCTEPE3NC YCTaHOBMEH Kak

KoMMyTaLMoHHas dyHkums (OUx = Hno nnm Hnc).

dr |

drc
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10.5.5 MoBefeHne BbIXOAOB B Cllyyae OWMOKMU UM HEUCTIPABHOCTH

» Boibepute [FOU1] / [FOU2] 1 HacTpoiiTe 3HayeHme:
[on] = BbIx0Og BKITIOYAETCS B CRy4ae OLIMOKM.
[OFF] = Bbixop BbIKMKOYaAETCS B CIyyae oLInGKu.
3aBogckas HacTpoiika: [FOU1] u [FOU2] = [OFF].
Owwbku: HencnpaBHoe annapaTHoe 0becrneyeHme, CIMLLKOM HIU3KOe
Ka4yeCTBO CUrHana, HecTaHaapTHas
kpvBasi ypoBHsl. [epenonHeHue He paccmaTpyBaeTcs Kak olunbka.

FOU |
FOucZ

10.5.6 Hactpoika BpeMeHw 3afepXku nocne noTepu curHana

» Bribepute [dFo] n ycTaHoBuTe 3HaveHne mexay 0.2 5.0 c.

Mpu 0.0 (= 3aBoACKas HACTpoWka) BPeMS 3a€PXKKN HEaKTUBHO.
YynTbiBaiiTe AUHAMKKY BalLero NpuMeHeHus. B cnyyae beictporo
3MEHEHNS YPOBHS PEKOMEHAYETCS HACTpanBaTh 3HAYEHNE NO3TanHo.

df o

10.6 C6poc Bcex napameTpoB U BO3BpalleHUe K 3aBOACKUM

HacTpomnkam

» Bribepute [rES], 3aTem HaxmuTe KHOMKy [Set] v yaepxwBaiite ee, noka
[----] He oTobpasnTCs Ha akpaHe.

» Kpatko HaxmuTe kHornky [Mode/Enter].

> [lpubop nepesarpyxaetcs, u BO30OHOBNSAETCS 3aBOACKas HACTpOiika.

MpumeyaHue: Mpubop nocTaBnsetcs B pa3briokMpoBaHHOM COCTOSHIM.

CHayana Heobxoaumo BBeCTM AnuHy 3oHaa (— 10.2).

r&5

10.7 3smeHeHue onuHbI 30HAA
Tpebyetcs nocrie 3ameHsl 30HAa UK 06NacTy IPUMEHEHNS!.

» Bribepute [LENG] v HacTpoitte AnuHy 3oHaa L. MpumnTe Bo BRMaHne
€AVHULY 3MepeHus (cM unu atoimsl). LLlar npupatyenus: 0.5 cm /0.2
atoriva.

MpumeyaHusi No yCTaHOBKe AnWHbI 30HAA:
» Cobniopaitte npumedanus (— 6.3).

LEnD
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11 3kcnnyarauums

lMocne nogaum NuUTaHUs AaT4MK HaXOAUTCS B PEXMME M3MEPEHNS (= HOPManbHbI
pexum paboTbl). [laTynk BLINONHAET U3Meperne 1 06paboTky pesynsTaTos
“3mMepeHns, 3aTeM BbiAAET BbIXOAHbIE CUrHarbl COTMacHo 3aaHHbIM

napameTpam.

11.1 PaGoune nHaukaTopbl

[---] nyTém npokpyTkK

dasa MHMLManu3almn nocne Noaadn HanpsHKEHNs NUTaHKS.

LincbpoBoe 3HayeHune +
Csetoayon 1

TeKyLumit ypoBeHb B CM.

Lindposoe 3HaueHue +
Csetogmog 2

TekyLwi ypoBeHb B AtoiMax.

Lindposoe 3HaueHwe +
Ceetoauon 3

TeKyLI.lI/IVI YPOBEHb B % ot BEPXHEro npeaena n3MepeHus.

Ceetoauon 7 / Ceetoauon
8

KOMMyTaLlMOHHoe COCTOAHWE Ha COOTBETCTBYHOLLEM BbIXOJE.

-]

YpOBEHb HIDKe aKTUBHON 30HbI.

[FULL] + undposoe
3HaYeHve nonepemMmeHHo

YpoBeHb AOCTUN UMK MPEBLICU MaKCUMaTbHbIN AUanasoH
M3MEpEHNS (= NPeaynpexneHre 0 NepernonHeHnm).

Mpnbop nocraensieTcs B pa3brnokupoBaHHOM COCTOSHUM.
Heobxonumo BeecTu AnvHy 3oHaa (— 10.2).

[Loc] [Mpnbop 3abriokMpoBaH; HacTponka NapameTpoB
HEBO3MOXHa. [1ns pa3briokMpoBkN HaxvMaiTe 0be KHOMKK
HacTpouku B TeveHue 10 c.

[uLoc] [Mpnbop B pa3bnokMpoBaHHOM COCTOSIHWM | HacTpoiika
napaMeTpoB ONsiTb BOIMOXHA.

[S.Loc] Ecnu [S.Loc] otobpaskaetcs npu nonbITKe M3MEHEHUS

napameTpoB, TO BKMo4eHa koMMyHukaums [0-Link
(BpemeHHas BnokMpoBKa) UK JATYMK NOCTOSHHO
3abrok1poBaH Yepes NporpamMmHoe obecneyeHme.
BrokvpoBky MOXHO OTMEHMTb ¢ nomoLsio MO ans
HaCTPOIIKN NapameTpoB.

11.2 MpocMoTp ycTaHOBMEHHbIX NapameTpoB
» Kpatko HaxmuTe kHonky [Mode/Enter] ans npocMoTpa napameTpos.

» Kpatko HaxmuTe KHoMKy [Set] ans oTobpaxeHust COOTBETCTBYHOLLEMO 3HAYEHUS
napametpa B TeyeHme 30 c. Ewle yepe3s 30 ¢ npubop Bo3Bpallaetcs B Pexum

13MepeHns.
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11.3 CmeHa eguHuL U3MepeHUs B paboyem pexume
[MepekntoyeHne Mexay MHanKaune AnHel (CM / A0AM) 1 MPOLEHTHBIM

COOTHOLLEHNEM:

» Kpatko HaxmuTe kHomky [Set] B Pexume usmepeHus.

> BeblbpaHHas egnHuLa otobpaxaetcs okono 30 ¢, ropuUT COOTBETCTBYHOLLNN
cBeToamoa. C kaxablM HaxaTiem KHOMKI N3MEHSIETCS TUM 0ToBpaxeHus!.

11.4 UHgukaumsa ownobok

BoamoxHas npuumHa

PeKOMeH,ElyeMbIe Mepbl

3afaHa annHa 30Haa.

[E.000] Owwnbka B 3NEKTPOHIKE. 3amenuTe npubop.
30HA otAeneH ot npubopa; MpoBepbTe, NOAKMIOYEH N 30HA K
[E.031] Bo3moxHO, HenpasunbHO npubopy.

Mposepsre napametp [LENG].

/3mepeHue npepeaHo 13-3a
CUMBHOTO 06PA30BaHNS NEHbI
Wrn cUbHOI TypEYneHLMM.

* YcraHoBuTe npubop B 3aLnUTHYI0
TpYy6KY unu bainac.

* Hactpoiite nnu ysenuuete [dFo] (—
10.5.6).

/3meperuio npensTcTByoT
pa3nenuTenbHble Crou
(Hanpumep, MacnsHbIiA Crov
[E.033] Ha Boge).

Y6epuTe MacnsiHbIii croit ¢
MOMOLLbH BCACHIBALLEH YCTAHOBKMU,
nepemeLLaiTe cpegy, POBEPLTE ee
COCTaB.

CrepxeHb Unu pe3bbosoe
COeA1HEHMe 3aCOPEHbI.

OumcTUTE CTEPKEHD MNU Pe3bBOBOE
COeAMHeHVe, BbinonHuTe copoc.”

YcrnoBKst YCTaHOBKY He Oblinu
co0rnoaeHb!.

CmoTpuTe npumeyanus B "YcTaHoBka"
(— 6).

HenpaeunbHo HacTpoeHa
ANuHa 30HaA.

Wcnpasste ownbky B HacTpoitke (—
10.2), 3aTem BbInonHuTe copoc.”

Muraer: KOPOTKOE 3aMblkaHue

[SCx] YcTpaHuTe KopoTkoe 3amblkaHue.
Ha KOMMYTaLMOHHOM BbIXOAE.
Muraer: kopoTkoe 3amblkaHne

[SC] Ha 060MX KOMMYTaLMOHHbIX YcTpaHuTe KOpoTkoe 3amblkaHue.
BbIX0fjaX.

[PAYA] OwwnboyHas HacTpoiika BoaBpar k 3aBofickuM HacTpoiikam (—
JaHHbIX. 10.6).

* BoinonHute cﬁpoc (BbIKJ'HOHMTe W BKIKO4uTE HMTaHMe) nocne yctpaHeHus owmbkm Ans

cbpoca coobluenms 06 owmbke.
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11.5 CpabaTtbiBaHMe BbiXxoAa B pa3HbIX 3KCNyaTaLuUOHHbIX
COCTOSAHUAX

OUT1 0ouT2
WHuumanusaums OFF OFF
HopmanbHbiii pexim B cooTBeTCTBIUM C YpOBHEM U | B COOTBETCTBUM C YPOBHEM M
aKcnnyarauum Hactpolikoit OU1 HacTpolikoit OU2
OFF ons FOU1 = Bbikn.; OFF gns FOU2 = Bbikn.;
Oumbra (E.0xx) ON ans FOU1 = Bkn. ON ans FOU2 = Bkn.

12 [pyrve TeXxHU4YeCKue XapakTepUCTUKN U YEePTEXN m

[lpyrve TeXHUYeCKe XapaKTEPUCTUKN 1 YepTEXM Ha www.ifm.com.

12.1 [nana3oHbl HACTPOMKHU

[LEnG] cM AI0VMbI
[lnanasoH HacTpoliku 10...160 4.0..63
LUar npupatyeHus 0.5 0.2
[OFS] cM Q0oAMbI
[lnanasoH HacTpoiiku 0...100 0..39.4
LLar npupatuermns 0.5 0.2

[unanasoHbl HacTporku anst (SPx, rPx, FHx, FLx) B 3aBUCMMOCTY OT AnMHbI 30HAA
(L). OewcTyet cneaytoLyee:

CM ALoAM
MUHNM. Makc. MUHUM. MaKc.
SPx / FHx 15 L-3 0.6 L-1.2
rPx | FLx 1.0 L-35 0.4 L-14
Llar npupatyeHus 0.5 0.2

3HaueHus fencTeuTenbHbl, ecriv [OFS] = 0.

* rPx (FLx) Bcerga Huxe, yem SPx (FHx). Ecnn 3Hauenmne anst SPx (FHX) ymeHbLUeHo Ha
3HaveHue < rPx (FLx), nonoxerue rPx (FLx) Takke cauraetcs.

* Ecrm rPx (FLx) u SPx (FHXx) Haxogstcs 6nusko apyr k apyry (npubn. 3 x wara
npupatuenms), riPX (FLx) aBTomaTuyecky nsmensietcs, korga SPx (FHx) noBbiwweHo.

+ Ecrn mexay rPx (FLx) n SPx (FHx) ectb GonbLuoe pacctostue, rPx (FLx) yaepxusaet
HacTpoeHHoe 3HaueHne faxe ecnu SPx (FHx) ysennunsaercs.
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13 O6cnyxuBaHue

» He ponyckaiite 06pa3oBaHmMst OTNIOXEHWIA N HANMYNS MHOPOAHbIX MPEAMETOB
Ha pe3bboBOM COeAnHEHNN.

» Bo 13bexaHne CUMbHOTO 3arpA3HEHIs: NEPUOANYECK OuLLIaiTe pe3bboBoe
cOeaMHeHe 1 30Ha.

B nepvoa fonroi akcnnyatawuum B cpese MOryT NOsSIBUTLCS pasaenuTerbHble Crow
(Hanp. macno Ha Boge). [Npexae Bcero 310 kacaeTcs 06BOAHO TPyObl 1 racsLen
TPpyObl:

» [epuroamnyecky yaansiTe pasnenuTesbHbIe Crou.

14 O6GnacTn npuMeHeHus

14.1 KoHTponb MMHUManbHOro ypoBHs ¢ hyHKLMENn paHHero
npeaynpexaeHusl 1 aBapMmHoOro curHana

KOMMyTaLlI/IOHHbIVI Bbixog 1: npeasaputenbHoe npeaynpexaeHve

SP1 HewmHoro Bbilwe rP1 (4ns nogaenexns BomH)
P1 Hwxe 3aaHHOTO YpOBHS — NpeABapuUTeNbHOE NpeaynpexaeHne, HavaTb
3anonHeHne

ou1 OyHKUMS rucTepesnca, HopManbHO 3aKpbIThil (HNc)

KoMMyTaLMOHHbIN BbIXOA 2: ABApUIAHBIA CUrHan

SP2 CHoBa AOCTUTHYTO MVH. 3Ha4eHne — cbpoc curHana Tpeeorm

P2 Hybxe MYHUManbHOTO 3HaYeHNst — CUrHan TPeBoru

0ou2 OyHKUMA rucTepesnca, HopManbHO OTKPbITLIN (HNo)
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rSP1~._AvA/ N
LrP1s

rSP24
LrP2r

OUT1 1 ! m

Hnc 0

OUT2 1
Hno 0

XX.X

TdFs

XX.X = oTobpaxaemoe 3Ha4eHne

A = npeaBapuTensHOE NpeaynpexaeHne

B = curnan tpesoru

+ Ecnu ypoBeHb Hiwxe rP1, To BbIxod 1 nepekntoyeH 4o Tex nop, noka
He NPOM30NAET NOBTOPHOTO 3aMONHEeHUs XnakocTbo. Ecrm SP1 cHoea
[I0CTUraeTcs, TO BbIxod 1 BbIKMOYAETCS.

+ Ecnun yposeHb Bhie SP2, To Bbixoa 2 nepekntoyaetcs. Ecnv yposeHb nagaet
Huxe rP2 unu ecnv NponsoiigeT 06pbIB MPOBOAA, TO BbIXOA 2 BbIKMKYAETCS.

¢ C nomoLLbto HacTpoitku SP1 ocyLLecTBNSETCS KOHTPONb/U3MepeHue
MaKcuManbHoro ypoBHs: 3HaueHne SP1 onpefenser MakcumanbHo
BO3MOXHbI YPOBEHb 3aMONHeHMst. [JOCTUKEHNE MaKCUMASTbHOMO YPOBHS
curHanuampyetcs noracaHnem ceetoguoga OUT1 u BbikntoueHreM Bbixoaa 1.
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14.2 HacocHas cTtaHuus / onycTolleHne pe3epByapa C 3alimMTon
OT NepenosiHeHus

KommyTaumMOHHbIN BbIXOA 1: KOHTPOMb OMYCTOLLEHNS pe3epByapa
SP1 [peBbiLLEHe BEPXHETO NpeAena 3HaYeHns — MOrPYXHON HACOC BKITKOYEH
rP1 JlOCTUTHYT HUKHMIA pegen— NOTPyXHOI HACOC BbIKITOYEH

ou1 OyHKUMS rucTepesnca, HopManbHO OTKPbITbI (HNo)

KoMMyTaLMOHHBIN BbIXOf, 2: 3aLLuTa OT NEPEnoHeHms

SP2 MpeBbilleHo HanbonbLUee 3Ha4eHre — CUrHan TpeBory

rP2 HemHoro Hwke SP2 (ans nogaenexus BOH)

ou2 OyHKUMS rucTepesnca, HopManbHO 3aKpbIThIN (HNC)

: ®

FSP2'|
LrP2 -
rSP14

LrP1 7

XX.X

TdFs

ouT1 1
Hno O

OouT2 1
Hnc 0O

XX.X = oTobpaxaeMoe 3HaueHne
A = onycToLLeHure
B = 3awura ot nepenonHeHus

+ Ecnm npeBbiwaetcs SP1, To BbIxoa 1 nepekntoyaeTcs (MorpyxHon Hacoc
BKII04EH). Ecriv yposeHb Huxe rP1, To BbIXOA 1 BbIKMKOYAETCS (MOrpyxHON
HaCOC BbIKIHOYEH).

+ Ecnu 3HaueHne SP2 npeBbilwaeTcs unm nponsoLen obpbiB NpoBoaa, To BbIXOA,
2 BbIKIIO4aEeTCS.
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14.3 Pe3epByap Ansa xpaHeHusA

KoHTponb fomycTmoro AuanasoHa (curHan TpeBori) U KOHTPOMb YPOBHS
KommyTaumMOHHBIN BbIx0A4 1: 3anonHexue

SP1 [locTurHyTo BepxHee npeaenbHoe 3HadeHre — 3aBepLUMTb 3anofHeHne
rP1 Huxe HUXHero npeaenbHOro 3HaYeHUst — HayaTb 3anonHeHue

ou1 OyHKUMS rucTepesnca, HopManbHO 3akpbIThil (HNc)

KommyTaLmoHHbIN BbIXOA 2: hyHKLMS 6€30MaCHOCTM MUH. - MaKC.

FH2 MpeBbILLEHO MaKCUManbHOE 3Ha4eHNe — CurHar TpeBory

FL2 Hxe MUHUManbHOTO 3HaYeHNst — CUrHan TPeBoru

ou2 OyHKUMS OKHA, HOPMarbHO OTKPbITHIA (FNO)

H ® ©

FH2
SP1

rP1 /

FL2

XXX

TdFs

ouT11
Hnc 0

OouUT21
Fno 0

XX.X = oTobpaxaeMoe 3HaueHne
A = 3an0nHUTL; B = MUHUMAanbHbIA KOHTPOMb; C = MakcUMarbHbIi KOHTPOMb

+ Ecnu ypoBeHb Hinxe rP1, To BbIxoA 1 nepekntoyeH 4o Tex nop, noka
He NPOM30NAET NOBTOPHOTO 3aMoNHeHUs XuakocTbio. Ecrm SP1 cHoea
JI0CTUraeTcs, To Bbixo 1 BbIKMOYaeTcs.

+ Ecnun yposeHb Hwke FL2 unu Beilwe FH2, a Takke B cnyyae obpbisa nposoza,
BbIXOZ 2 BbIKIO4AETCS (— CUTHan TpeBorm).

+ Jlorndyeckas onepauys Hag 3Ha4eHNsMM BbIXOZ0B 1 1 2 NoKasbIBaeT,
MPOU3OLLIO ST NEePENOITHEHNE UIN YPOBEHb HUKE MUHUMATBHOTO 3HAYEHMS.
- [epenonHeHue: BbIXoL 1 1 BbIXOA 2 BbIKIOYEHbI

- Hwxe MUHUManBHOMO 3HAYEHNS: BbIXOA 1 BKMOYEH unu BbIXOA 2 BbIKITHOYEH.
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15 3aBopgckaa HacTpoMKa

3aBopackas HacTpoiika Hactpoitka nonb3oBatens
SP1/FH1 50% SP/FHmax
rP1/FL1 50% rP/FLmax
ou1 Hno
SP2/FH2 100% SP/FHmax
rP2 / FL2 100% rP/FLmax
ou2 Hnc
OFS 0.0
dr1 0.0
dr2 0.0
FOuU1 OFF
FOuU2 OFF
dFo 0
Uni inch
SELd L
LEnG nonE

SP/FHmax = 3HaueHue LEnG B atoriMax MuHyc 1.2.
rP/FLmax = 3Hayenve LEnG B aroimax muHyc 1.4.
Korna BBeaeHo 3HadeHre LENG, faTunk BbI4MCASET OCHOBHbIE HACTPOIKM.

000 “PycAsTtomaTtusauusn”
454010 . YensBurck, yn. Tarapuna 5, odb. 507
Ten. 8-800-775-09-57 (3BoHOK GecnnarHbiit), +7(351)799-54-26, Ten./chakc +7(351)211-64-57

info@r
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