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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalUu W OOCAY>KMBaHUSA Tpex(pa3HOTO BBINPSIMUTENS HaNpPsHKEHUs,
MMeHyeMoro aajiee o Tekcty “ZTVN-3-230", “BbIIpsAMUTEb” UM “YCTPOUCTBO”.

1. Ha3HayeHue

1.1 BrinpsAMuTeNb npejHa3HayeH [Jig BBbIIPAMJEHUS Tpex$asHOro IepeMeHHOro
HanpspKeHWs U peryJMpoBaHUsl ero JeWCTBYIOIero 3HaYeHHWs Ha aKTUBHOM M aKTUBHO-
WH/yKTHBHOM Harpyske. PeryJimpoBaHue OCyllecTBJSETCS 32 CYET U3MEHEHUSs yrJa 3aJlep>KKU
OTHHPAHUS CUJIOBBIX TAPUCTOPOB.

BeinpsiMUTeb HEJb3s1 UCMOJIb30BaTh [JJISl 3JIEKTPONMUTAHUS €MKOCTHOW Harpysku(
npeobpasoBaTesd 4YaCTOThl, aKKyMyJSITOpHas 6aTapes M T.1.) U OPUOOPOB, COJEpKALIUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyoBaHHE U T.A.). ITO MOXKET NMPUBECTH K BBIXOJY U3 CTPOSl KaK BBINPSIMUTEJNS, TaK U
nuTaeMblx NpU6GOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IOJIOMKY O0OpPYZOBaHUs HeceT
noTpebrTe b, @ rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 PerysvpoBaHMe HanpshKeHUs] HA Harpyske OCyILeCTBJISAeTCS OJJHOBPEMEHHO 110 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/jlaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.3 BeinpsAMuUTEIb MOXKET IPUMEHATHCA KaK /11 pyYHOTO peryJIMpOBaHUs HANpsXKeHUs Ha
Harpyske, JJis 4ero npejjHa3HayeHbl KHOMKU U MEepPEMEHHBbIM Pe3UCTOP Ha MepeiHel MaHe U
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHs] B COCTaBe CUCTEMbl aBTOMAaTH3alMU. B kadyecTBe
yHpaBJSALAX CUTHAJIOB MOTYT NPUMEHSAThCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

Komanay paspeuieHusi AJjiss paboTbl BbINPSIMUTEJS MOXHO MOJaTh KaK BPYYHYI C
NOMOLbI0 TyMOJiepa Ha JIULEBOW MaHeJU, TaK U JUCTAHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJIEMMBL.

Beibop curHasa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJSeTCS MyTeM
NpOrpaMMHPOBAHUSI.

1.4 BoinpsAsMuUTeIb ABJISAETCA MUKPONPOLLECCOPHBIM MNPOrpaMMHUpPyeMbIM YCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B dHeproHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.5 BeinpsiMUTesib OTOOpakaeT Ha JUCIJIee TeKyllhe JaHHble O BeJWYHHe 3a/aloLiero
CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXUMax paboThbl, 3HAYeHUs
NpOorpaMMHUpPyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.6 BpinpsamuTesb UMeeT IIMPOKUM KOMIUJIEKC 3aljUT M aBTOAUArHOCTHUKHY,
obecreynBawIUX  HaZexHoe  QYHKLIUOHUMpPOBAHME  YCTPOWCTBA U  CBOEBpPEMeHHOe
MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku ZTVN-3-230

KosinuectBo ¢das 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.230B
CriakuBaw Ui GUIAbTP Het
YnpaBsaeHue pazamu CoBMeCcTHOe
Cnoco6bl peryJIMpoBaHUs HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE JIJIs1 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

100, 160, 200, 250, 315, 400, 500, 630, 800, 1000,

1250, 1600
Perynvpyroummn asieMeHT Tupucrtop
Tun cucremsl ynipaBJieHUs MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOp, KHONIKHY MaHesr
ynpaBJieHUs

Bxopz ynpaBieHusi / BXOJHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA /91 OM

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Wuaukanusa

Kupako-kpucrasnindyecku MHAUKATOp 32-
CMMBOJIbHBIH, 2 cCBeTOAHOAA

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpammupyembix pese 220 B 5 A.
BeixogHou curHas: “Pabora”, “ABapus”,
“I'oTOBHOCTB”

3aI.L[I/ITa: KOPOTKO€ 3aMbIKdHHE€ Hd BbIX0/Ji€

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTPOHHAd 3allUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3aniuTa: noteps ¢da3bl UM “caunaHue” gas JJIeKTpOHHasi
[leperpy3o4yHasi cmocO6HOCTh( AeUCTBYIOLIee [=1,5Ia-10 cek, I=1,25 Iu - 30 cexk, [=1,1 [u -
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUsI( aMIIUTYHOE 3HaYeHUe)
To4yHOCTB MOAAEPKAHUS TOKA B pEXKUMe 2% In
cTabuIM3al MU TOKA
Bpems cTabuinM3aluy TOKa IPU CKayKe
Hanpsi>KeHUs CeTH UK Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabUaM3alnuy TOKa
To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpsKeHUst
Bpems cTabu/IM3alUy BbIXOJHOTO
HaNpsDKeHUs MPY CKayKe Halpsi»KeHUsl CeTH 2 3 cex

WY Harpysku Ha 10% B pexume
CTAOUIM3AI[MU HANIPSIPKEHUS
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CTeneHpb 3alUILLEHHOCTH [P20
OxaskeHHe [IpuHyUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTUJIITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.45C
OTHOcHTeIbHAs BJAQXHOCTb BO3/1yXa 0..90% 6e3 KoHJieHcaTa ( cyxoe NOMelleHHe)
2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
H3onauus
yHOpaBJASLUMMU LEeNsIMU
PexxuM paboThl JauTtenbubil, [1B =100%
CpoK 3KcIJIyaTalnuu He meHee 10 sieT
['apaHTHUda 12 meca1eB

[ paboThbl BBINPSAMUTENS Heo6X0AMMO JBa HamnpsbkeHUsA. OfHO HalpshKeHUe yepes
TUPUCTOPbI KOMMYTHUPYETCSl Ha HAarpysKy — OHO Ha3bIBAaeTCsl CUJIOBBbIM HaIpsKEHUEM; Pyroe
HanpspkeHWe HCIOoJb3yeTcs [Js NUTAaHWA CACTeMbl yIpaBJeHHWs - OHO Ha3blBaeTCs
BCIIOMOTaTe/IbHbIM. BcroMoraTesibHOe HalpsiKeHHe peKOMeHJyeTcs NoJAaBaTb OT JIMHUK C
“QUCcThIM” MUTAHUEM, TO €CTb OT CeTel, B KOTOPbIX OTCYTCTBYIOT UCTOYHUKH CUJIbHBIX MOMEX,
TaKHe KaK CBapO4YHbIe aNnnapaThl, 3JIeKTPOABUraTe/ U U T.J,.

2.2 BeinpaMuTeJb NpeAHa3Ha4YeH /I IKCIJIyaTallMy B C/eJyOLUX YCIA0BUAX:

A) 3akpbITble B3pbIBO6€e30MacHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

B) Temnepartypa okpyxatouero Bozayxa ot 0 go +40 C;

B) BepxHUi Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;

1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO34eUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPyTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUU U YIAPOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyTpeHHee YCTPOWCTBO.
BHemHuM BU/| BBIIPSAMUTEJISA IPeCTaBJIeH HAa pUCYyHKe 3.1:
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PucyHnok 3.1 BHellHU# BUA BBINPSIMUTEISA

Ha niuiieBo#i maHe M pa3MellaloTcs 3J1eMeHThI MHIUKALUHU U yIIPABJIeHHUS:
A) cBeToauof “PaboTa”;
B) cBetoguon “ABapus”
B) Tym6sep “PaboTta”;
[') KU IKO-KPUCTAI/INY€CKU N UHAUKATOD;
»”»n

) kaonku “Ilp.”, “®@”, ”>", "<” nis nporpaMMUpPOBaHUs U yIIpaBJIeHUS;
E) py4ka BCTpOEHHOI0 IepeMeHHOro pe3ucTopa;

BHyTpH mikada pasMelanTcs:

B) TupucTopHbie MoayaH( 3 WITYKH);

B) paauaTop oxsnaxjeHus;

[') maaTel cucTeMbl ypaBJeHHUS;

/1) cusioBble HIMHBI JIJis TOAK/IOYEHUs MUTAIOIIEN CETH U HAarpy3KH;
E) paTuynku Toka ( 2 LWUTYKH)

2K) BeHTUATOPBI OXJIAXKIeHUS

Ha 60koBoO# nmaHe u meac])a HaXOAHTCA KJieMMa 3a3€MJIEHHU .

B kayecTBe peryJiMpymolLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTC TPU TUPUCTOPHBIX
MOAYJIA, KOXKJbIA U3 KOTOPBIX COAEPXKUT M0 ABA TUPUCTOPA.

[IpoBoza AJ1g MOJKJIIOYEHUSI NHUTAKOILEro Tpex$pasHoOro Hanps>KeHUs 3aBOJAATCA B KOPITYC
CBepxy; POBO/AA AJis NOAK/IYEHUs Liellell Harpy3Ky U ynpaBJieHUsd — CHU3Y. llenu ynpaBsieHus
M CUTHJIM3ALMU NOAK/IIYAKTCA K KiAeMMHHKaM X1 u X4 COOTBETCTBEHHO Ha IjIaTe
yIpaBJleHHUS.
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f[l/lueBaH MaHeJIb YyIOpaBJ€eHUA COeAWMHAETCA C OCTaJIbHBIMH 3JIEMEHTAMHU PEryJadTopa
COEANHUTEJ/IbHBIM KI'YTOM, KdK [IOKA3aHO HAa PUCYHKE 3.2

PucyHok 3.2 Beinpamurens ZTVN ¢ BbIHeCeHHOM NIaHeJIbI0 YIIpaBJIeHUA

PexxuMbl pabOoTEhL

BeinpsiMuTe b B 11060 MOMEHT HaXOJAUTCS B OJJHOM M3 PEXUMOB PAabOThl. ITH PEKUMBI
nepevyucaeHsl B Tabsule 3.1.

Tab6smua 3.1 PexxriMbl pab0Thl BEIIPSAMUTES

Ha3BaHue pexxuma [TosgcHeHue

B 3ToM pexxuMe UMITYJbChl YIpaBJeHUsI HAa CUJIOBble TUPHUCTOPHI He
NOJAIOTCs, BbIXOJHOE HaNpshbKeHWe Ha Harpy3ke OTCYTCTBYET.
YcTpocTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“T'oToBHOCTB” “[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUU KOTOPBIX IepexoAuT B
COOTBETCTBYIOLUN pexxuM. Ha uHAUMKaTOpe B INepBOH CTpPOKe
oTobpaXkaeTcss HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HAaYeHUe CUTrHaJla 3a/JlaHUsl

B 3TOT peXuM BBbINPSMUTENb NEpPeXOAUT MPU HaJUYUU KOMaH/bI
“PaboTta”. Ilpy 3TOM Ha BCe THUPUCTOPHI MOJAAITCH yHpaBJANOLIAE
MMIIyJIbChbl, HA Harpy3ke NpPUCYTCTByeT HanpsokeHue. Ha uHaukaTope
OoTOOpakaeTcsl TeKylllee 3HaUeHWe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpsbkeHue. B ciayyae nosBieHus koMaHAbl “Cton” yCcTpOMCTBO
nepexoJuT B pexxuM “'OTOBHOCTD .

“PaboTa”

B 3TOT peXXuM BBINPSMUTENb MEPEXOJUT MPU PETUCTPALUH KaKOH-
JU60 aBAapUUWHOU CUTyaluu. MMMmyJsbchl yHpaBjeHUsT Ha CHJIOBBbIE
TUPUCTOPHI He MOJAITCA. YCTPOWCTBO He pearupyeT Ha KOMaHAYy
“PaboTa” A0 JUKBUAALUK aBapUMHOU cuTyanuu. [locie perucrpanuu
OTCYTCTBHS aBapuHHOU CUTyaluU BBINPSIMUTEJb MOXKET
aBTOMaTHUYeCKU IMepelTH B pexuM “Pabora” wau “IoToBHOCTHL” B

“ABapusa”

7
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3aBHCUMOCTHU OT BU/|A aBaPUWHOM CUTYyallMU U 3alpOTPaMMHUPOBAaHHbBIX
HacTpoOeK.
Ha uHaMKaTOpe oTo6paXkaeTcsl KOJ, OLIMOKH U MOSICHAOLAs HAJHCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH MNpPOrpaMMUpPYyeMbIX
napaMeTpoB M COXpaHEHHUs UX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0OTOBHOCTh” HaXaTh KHOMKY
“Ilporp.” ¢ nepeaHel naHenu. Takxke B pexkuM “[IporpammupoBaHue”
MO>XHO BOWTHM HakaB KHomnky ‘Ilporp.” B nepBble 10 cekyHJ nocie
N0Jauu NUTAHUA [JJId CHUCTeMbl ynpaBjeHUs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke WHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHUe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHUE

3.3 Opradpl viipaBJeHUd U HUHAUKAIIUU

Tabnuua 3.2 s;1eMeHTHI yIIpaBJeHUs U UHAMKALUY BbIIPAMUATENSA

OpraH ynpaBJ/iIeHUs] WA
HHAUKALUU

HasHayeHue

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylliude [JlaHHble, peEXHUM pabOThI,

3Ha4YeHUdA

MHJIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJieHHe BbIXOJHOU MOIHOCTBIO B pyYHOM peXXuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0J1a/BbIX0/ja B PEXKUM MPOrPaMMHUPOBaHUs

Jia BpIOOpa mporpaMMupyeMod (yHKLIMH, BBOJA B NaMATb ee

Kromia "®" 3HAYEeHMUs
KHomnka “>" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

3.4 HazHayeHUe KJIeMM KJIeMMHbIX K0J0a0K XT1-XT2, X1 u X4-X5 npuBeZieHO B TabJIUIlEe
3.3. KnemMHbIe kosioaku X1 1 X4 pa3MelaloTcA Ha IJ1aTe yIpaBJeHUs

Ta6sauna 3.3 HazHaueHUe KJIeMM KJAeMMHbIX KoJsiogoK Ta6suia 3.3 HasHadyeHUe KjieMM
KJIEMMHBIX KOJIOJIOK

Ne Hasnauenune
KneMMHuK llenb
KJIEMMBbI

XT1 1 A JlJ1s1 noAK/II0YEeHHUsI CeTH

XT1 2 B JlJ1s moAK/II04eHUsI CeTH

XT1 3 C J1s mogK/a04YeHHUsI CeTU

XT2 1 +UBBIX JISI COeJMHEHUS ¢ Harpy3KoH, BbIX0o ], “TIoC”
Pl y , pi

XT2 2 -UBbIX JISI COeJMHEeHUs ¢ Harpy3KoH, BbIXoJ, "MHUHYC”
A y ) pi y

X1 1 3B Hanpsbkenue 3 B 119 noiK/It04eHUs BHELLIHET O
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nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdaza 0.10 B
X1 3 lynp Jlnst nomauu aHasioroBoro curtana 0(4)..20 MmA
X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BbIBO/J|A BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND 0611 /15 aHAJIOTOBOT0 CUTHAJIa yIIpaBJIeHHUs
X1 6 Ay Jl1d moga4y cCUrHasia AMCTaHIIMOHHOIO yIIpaBJIeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJie
X4 5 P2
X4 6 H3 P2 HopmanbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPYeEMOro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 3-T0 NIPOrpaMMHUpPyeMOro peJie
X4 8 P3
X4 9 H3 P3 HopManbHO-3aMKHYTBIM KOHTAKT 3-I'0 IPOrpaMMUPyeEMOro
pene
X5 1 L HanpsxkeHue ynipaBieHUs
X5 2 N Hanps»keHue ynpaBjeHUs

3.5 Br160op cnoco6a nojauyu KOMaH/
KoMmaHnay “Pa6oTa” MOXXHO MoAaTh MECTHO — IIepeBOJIOM PYKOSATKU TyMmOJiepa “PaboTa” B

noJioxkeHue “Bki1”, WM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOH KoJioku X1
Ha IJ1aTe yNpaBJeHus.

COOTBETCTBEHHO, HaXxOXKJeHHEe PpYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAkHU X1, 03HavyaroT koMaHay “Cton”.

Bbi60op Mex/Ay MecTHbIM WJIM JAUCTAHLLMOHHBIM CIOCOOOM yNpaBJieHUS OCYLeCTBJISETCS
nporpaMmMupoBaHueM GyHkuu F1( cM. myHKT 7).

3.6 Br160op 3azato11ero curyHasaa

YnpaB/asAiTb YpPOBHEM BBIXOJHOTO HaNpsSKeHUS1 BbINPSIMUTENS MOXHO MECTHO WJIH
JUCTAHIIMOHHO. MeCTHO MOXXHO yIIpaBJ/IATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHHWe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHasia, a HaKaTHUe U yZiep>KaHue KHOMKHU “<” — yMeHbILaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKHM DPYYKH IMepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3HaYeHHUAM 33/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCcTBE VIPABJSWIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

A) ctaHzapTHBIK aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;
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B) cranzapTHBIN cUTHA/I aHAI0TOBbIH 4...20 MA.

[') BHeUIHU epeMeHHbIN pe3ucTop conpoTuBaeHueM 1..10 kOm.

lleny ynpaB/jeHUs TMOJK/IOYAIOTCA B COOTBETCTBUM CO CXeMaMM HOAKJIIOYeHUs(
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpaMMupoBaHrveM ¢YHKUUM F2( cM. nyHKT 7). BeinunHa curHazsa 3aZjlaHusl oTobOpa)kaeTcs
Ha JIMCIJIee B MPOLIEHTAaX, BOJIbTax WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[ToBesieHHEe BBINPSIMUTEJIS TOC/IE TPOBaJIa CUJIOBOTO UJIM BCIIOMOTATeJbHOTO HAMPSI?KEHUSI
omnpejessieTcss 3HayeHMeM (QYHKIMMA MNOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/vMBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOe IMOBTOPHOe BKJIW4YeHUe. Eciu mpoBan
HanpshKeHUs JJIWIICS MeHee JIBYX CeKYH/, TO BbIXOJHOE HalpshKeHWe CKauKOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, — TO NPU HaIMYUM KoMaHAabl “Pabora”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4eckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsiKeHWe CKAYKOM BO3BpalljaeTcs Ha
NpeXHUHN YpOBeHb, eCJIU 60Jibllle ABYX CEKYH/, — TO IPU HAJIUYKUU KOMaH/bl “PaboTa” Ha AuCILIee
MHAULUPYETCs cooblieHue 06 ourMbke. B TakoM MmoJioxkeHUH BhIPSIMUTEb 3a6JI0KUPOBaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, moce
4yero BbINPSIMUTEJb epelieT B pexKUM “'0TOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:

A

HanpsxeHwe cetu

- T
Komanga “Pabota”

= T
BeixogHoe HanpsikeHwe, F3=0

e
BeixogHoe HanpskeHwne, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBIX peJie

Ha «kijaeMMHyo KoJsioAKy X4 1mJaThl yOpaBJieHUs BbIBeleHbl KOHTAKTbl Tpex
nporpaMMHUpyeMbIx pese. B 3aBUCHUMOCTH OT 3HayeHUs GYHKIUM F4-F6( cM. myHKT 7) peJsie
MOTYT GbITh HEAKTUBHBIM HJIM BBINOJHATb QYHKIUIO CUTHAIM3AaTOPa CeAYIIINX COObITHH:

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

B) BeinpsMuTe/b HAXOAUTCS B pexxuMe “PaboTa”;

B) BeinpsiMuTeIb HAXOAUTCSA B pexxuMe “ABapusi’.
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KoHTakThl mIporpaMMUpyeMoro peje MOXXeT KOMMyTUpoBaTh HanpsikeHue 220 B 50 'y u
TOK 5 A.

3.10 Hu>KHWY ¥ BepXHUY IIpeJieJibl PeryJIUPOBaHUS

HmwxkHUM U BepxXHUH npenesibl PeryJupoBaHUsT COOTBETCTBYIOT MHUHHUMaJbHOMY U
MaKCHMaJlbHOMY 3HAa4YeHHUI0 YNPAaBJSAIOILEr0 CUrHa/la. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb T'PaHMIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTUChb PEryJHUpPOBaHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJ/JbHOro. Ec/iM yCTaHOBUTH 3HaueHUE [AJIS1 HUXKHEro
npegesa paBHbIM 0%, a a1 BepxHero — 100%, To peryiupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlianasoHe — OT HYJIs 10 MaKCUMaJIbHOT'0 BbINPSIMJIEHHOTO.

JluckpeTHOCTBb perysimpoBanus coctapseT 0,1%.

3a/laHre 3HAaYeHU W H)KHETO U BEPXHET0 NpeJiesIOB PeryJupoBaHus [Jiisi $a30BOro MeTo/ja
OCylIeCTBJIsSIeTCS MporpaMMupoBanueM ¢yHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxyM orpaHuYeHHd TOKa

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe OTPaHWYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOGbI TOK Harpy3KH He NpPeBbICUJI 3aJlaHHOe 3HayeHUe. [laHHas QyHKI YA N03BOJISET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHWHAJIBHOTO, TEM CaMbIM
usberaTb cpabaTbhlBaHUs 3allUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAeTCA M OTKJIIOYAETCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.12 PexkuM cTabUIN3AIMU TOKA
[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIMU3alMU TOKA, B KOTOPOM CHUCTeMa

ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHseT yIpaBJisiolliee BO3JEWCTBUE HA THUPHUCTOPbl TaKHUM
06pa3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ku Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMHUHAJIbHOTO TOKa pEeryJsaTopa, BpeMs CTaOWJMU3allMd TOKAa NPU CKauKe
CeTeBOr'0 HampsbKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3ajJlaHusi oToOpakaeTcs B
aMmnepax, HanpuMmep I3 = 27 A. OyHKUUSA BKJIIOYAETCHI U OTKJIHYAETCsS NMPOrpaMMUPOBAaHUEM
ycraBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cM. nyHKT 7).

3.13 PexKUM OorpaHUYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HaANpPSHKEHUs, B KOTOPOM

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TakUM 06pa3oM, 4YTOObl BBIXOJJHOE HaNpsDKeHWe Ha Harpyske He IPeBbICHMJIO 3a/laHHOE
3HaueHHe. DyHKIMA BKJIKYAETCAd M OTKJIYaeTcd NporpaMMUpoBaHueM ycTraBku F17, a
BeJIMYMHA MaKCMMaJIbHOT'O Hanpsi»KeHUs 3aZaeTca ycraBkor F20( cM. yHKT 7).

3.14 PexxuM cTabUaM3aMU HANPSXKEeHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXMMe CTAOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHseT yINpaBJsiollee BO3JelCTBUe HAa THUPUCTOPHI
TaKUM 00pa3oM, 4YTOObl NOAJEPKUBATh HaIpshKeHUWe Ha Harpyske Ha 3a/laHHOM YpOBHe.
To4yHOCTh cTabuaM3auuu HanpsHkeHUs — 2% OT HOMMHAJIbHOTO HANpsDKEHUsI CeTH, BpeMs
CTabWJ/IM3alMM NPU CKauKe CeTeBOro HampshKeHUs WM Harpy3kd Ha 10% - 2.3 cek. CurHan
3a/laHusl oToOpakaeTcd B BoJibTax, HanpuMep U3z = 150 B. ®yHKuMA BKJIOYaeTcd U
OTKJIIOYAeTCH MporpaMMHUpoBaHHeM ycTaBku F17, a BeJMYMHA MHHUMAJIbHOTO u
MaKCUMaJIbHOTO Hanpsi>)keHU# 3a/jaeTcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 Pexxum CTa6I/IJII/IBaQI/II/I TOKA C OrpaHHUYEHHUEM HANIPAKEHHNA
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[Ipeo6pasoBaTesib MOXKeT paboOTaTh B peXUMe CTAOWJIM3alMM TOKa C OJHOBPEMEHHBIM
OrpaHHYEeHUEM HaNpsPKeHUs, B KOTOPOM CHUCTeMa YNpaBJIEHUS aBTOMAaTU4YECKU H3MEeHseT
yopaBJisiioliiee BO3/JeiCTBMe HAa THUPUCTOPbI TaKUM 006pa3oM, 4YTOObI MNOAJEpPXXKUBAThb TOK
HarpysKu Ha 33/JaHHOM YpPOBHe, O/JHOBPEMEHHO C 3TUM He J0NMyCKasl MpeBbIleHUs] YCTaBKU 1O
HanpspkeHuto. CUTHa/ 33ZlaHusl OTOOpaXkaeTcss B aMmIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCA U OTKJ/IIOYaeTC NporpaMMUMpOBaHueM ycTaBky F17, BenuynHa MUHUMaJbHOIO U
MaKCHMaJIbHOTO TOKa 3ajjaeTcs yctaBkamu F21 u F22, MakcuMasibHas BeJIMUMHA HANPSXKeHUs —
¢yuknue F19( cM. nyHKT 7).

3.16 PexxuM cTabUIM3aIMY HANPSXKEHWS C OTPaHUYeHUEeM TOKa

[IpeobpasoBaTesb MoXKeT paboTaTb B peXHUMe CTAaOWJIM3ALUM HANpsHKEHUs C
OZJHOBPEMEHHBIM OrpaHUYEHUEM TOKAa, B KOTOPOM CHUCTEMA YIpaBJeHHWS aBTOMAaTUYECKU
M3MeHseT ynpapJsiiollee BO3J,elCTBMe HA TUPUCTOPbI TaKUM 06pa3oM, YTOOBI MO/ lepP>KUBATh
HanpsPKeHWe Ha Harpy3ke Ha 3aZlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He [lomycKas
npeBbIlIeHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. @yHkuua BKJIHOYAeTCAd U OTKJIK4YaeTCd NporpaMMupoBaHuMeM yctaBku F17, BesnnuuHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpshpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — GyHKIMed F22( cM. myHKT 7).

3.17 YcTaHOBKA CKOPOCTHY OTPAaHUYEHMUS U CTAOUIM3AIUU

B mnpeobpasoBaTesie HMeeTCs BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAGUIM3ALUHU(
OrpaHHYeHUsI) 3aJaHHbIX BeJUuuH. /Jlnsg 3toro umeerca ¢yuknusa F18, korTopas moxert
NPUHUMATh 3HAUYEHHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAOMJIM3ALUM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas,
OpU 3TOM [IOCTHUraeTcsl HauboJibllasg TOYHOCTb CTabuau3alnMu. TOYHOCTb CTaOUJIM3aLUU
HanpsbKeHUs: Wik Toka - 1% OT HOMHUHAJIbHOTO HaNpPsKEHUsl CeTH, BpeMsl CTabuJIM3alUu py
CKayKe CeTeBOr0 HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOWJAM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NPU 3TOM
JlOCTUTaeTcsl CpesiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
Hanps>KeHUs1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCTb CTabUIM3ALMU WU OFpaHHUYEeHHUs ObICTpasi, IPU 3TOM TOYHOCTh
CTabuaM3aluu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wad Toka - 3-5% ot
HOMMHAJILHOTO HaNpshKeHUsl CeTH, BpeMsl CTabW/IM3alldUi NMPU CKayKe CEeTEeBOr0 HampshKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaga 1. CkopocCTb cTabW/IM3aLUU BbICOKAs NPU OOJIbIIOM OTKJIOHEHUH
CTabUIM3UpPyeMON BeJUYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUs
CTAaOUJIM3UPYEMOUN BeJIMYMHbI K 33ZlaHvio. Takod BuJ CcTabUJIM3aLlUM MOXET OKa3aThCs
NOAXO/S1LEN /i HeJIMHEMHOW HarpysKHu;

- 4 - rubKas 2. AHaJIOTUYHO NpPeAbIAYLIEMY, HO C FOpa3/lo MEHbIIUM ObICTPOAENCTBUEM,
caMasi Me/lJIeHHbI! U3 BCEX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

BeinpsiMuUTesib UMeeT crnenyaibHylo GyHKIU0 FI98( cM. myHKT 7), MpU COXpaHEHUH B
NaMsATH KOTOPOU 3HA4YeHUs paBHOrO 1, Bce M0J1b30BaTe/bCKHMe YCTAHOBKU CTUPAKOTCH, a Ha UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS QYHKIUM.

3.19 3amuThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHE BU/bl 3aILUT:
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A) 3amTa OT KOPOTKOTO 3aMbIKaHUS SIBJSETCS 3JIEKTPOHHOW.. JJIEKTPOHHAs 3allluTa
peanusyeTcsl NyTeM OBICTPOM 0O6PAGOTKM MHUKPONPOLLECCOPOM CUTHAJIOB, MOCTYMAKOLUX OT
JIaTYMKOB TOKa. [Ipu mpeBbllleHWH MCHOBEHHOIO TOKa 3HayeHWs 3*[HOM NPOUCXOJUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCsl COOTBETCTBYIOLLee
COOOIIeHHE.

B) 3amuTa 0T Neperpysku THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJBbHOM Ieperpy3ke TOKOM, IIpeBbIIIAOLIEeM
HOMHMHA/JIbHOE  3Ha4YeHWe TOKa  BBIIPAMMUTE/A. 3allUTa  fABJAAETCd  3JIEKTPOHHOM.
Mukponpoleccop HenpepblBHO U3MepsieT TOK Harpy3kd M HaKallJIMBaeT 3HayeHUe BpeMs-
TOKOBOTO HMHTerpaJjla M CpaBHMBAeT ero C yCTABKOM, NPU INpEBbIIIEHUU KOTOPOHM CHUMAET
MMIyJIbChl yNpaBJeHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobuieHue. PaboTta
BBINPSIMUTEJISA OJIOKUPYETCS HAa 3 MUHYTHI, 10CJIE YET0 OH NMepexoAuT B pexuM ‘T'oToBHOCTB”
ecJiv rmojaHa komanzga “Crom”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsiMuTes: [ = 1,5 [nom - 10 cek, [ = 1,25 [nom - 30 cek, |
=1,1 InomM - 60 cek.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO oONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMmnepartypa pazauatopa - 80 C. Ilocie cpabaTbiBaHMS 3aliuTbl paboTa BBIIPSAMUTEA
6JIOKMpYyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBbIK/JIIOYAIOTCH
BEHTUJIATOPHI OXJIQXKJEHHUS U BBINIPSIMUTE/b NepexXoAuT B pexxuM ‘['0ToBHOCTB”, eciu mojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNpsXKEHUS CUJIOBOM CEeTHU OCYyILeCTB/SETCA 3JEKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Clydae OTCYTCTBUSI OJHOM WJIM HeCKOJbKUX $a3 WM B Cjlydae MX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJIM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
byuknuu FO2( cMm. nyHKT 7).

/1) 3amuTa OT HEUCIIPAaBHOCTH JaT4yMKa TOKa. B ycTpolicTBe A/ U3MepeHUsl BbIXOJHOIO
Toka Id ucmosnb3yeTca ABa AaTydMka TOKa, “IJIIOCOBOW” M "MuHycoBou”. Cnocob HM3MepeHUs
3apaetca pyHkuuen F94:

F94=0 - Id BbIYMC/SEeTCS KaK NOJyCyMMa H3MepeHUH ABYX AaT4YuMKOB Ia = (Imaroc +
IMyHyc)/2. 3TO OCHOBHOM pexxuM paboThl. B ciyuae, eciu oUH AAaTYMK M3MepsieT B 2 pasa
6oJibllle APYroro BblAaeTcs olMbka 12, cMrHaJW3UpYOLasi O HEMCIPABHOCTHU JaT4yMKa TOKa.
[Tocsie cpabaThiBaHHMS 3alUThI [JIs1 ee cC6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

[Tocsie 3TOro MOXKHO yCTAaHOBUTD:

F94=1 - Id = | iutroc;

F94=2 - Id = [ Mmunyg;

F94=3-1d = 0;

YcranaBnvBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO OonpeesuTh HEUCIPABHbIA JAaTYMK
WM OTpPeryJMpoBaTh IOKa3aHUA TOKa Ha Auciviee. F94=3 wucnosb3yeTcd Kak BpeMeHHbIU
peXyMM NpU HEHCIIPAaBHOCTH 060UX AAaTYUKOB TOKa.

’K) 3amura 0T OTCyTCTBHUSI U3MepeHUs1 BbiXogHOro HanpspkeHussi Ud. PyHkuus
aKTUBMPYeTCcs WM OTKJlo4aeTcsd ¢yHkuued F95. 3ammura cpabaTbiBaeT ecjay HalpshKeHUe
Ud<25 B npu npeBbllIeHHU OINpe/ieJIEHHOr0 yrjaa NIPoBOAUMOCTH TUPUCTOPOB, YTO FOBOPUT O
HEHUCNIPaBHOCTH KOHTypa u3MepeHus. Ilocse cpabaTbiBaHMA 3alluTbl [JJad ee cbpoca
Heo0X0AMMO CHATBb curHas "Padora”.

3.21 Oco6EeHHOCTH TUPHUCTOPHOT'O PETYJIUPOBAHUSA

PerysnnpoBaHue BbIXOJHOTO HaNpsKEHUs OCYLIECTBJsSETCS 3a UW3MEHEHUs yrJa
OTNUPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM NpOEKTHpPOBAHUM U IKCIJIyaTallud 0OOpPYOBaHUSA
caenyeT y4ecThb cleAylole 0CO6eHHOCTH:
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A) BbIIpsSIMJIEHHOE HaNpsXKEHUE Ha BbIXOJE BBINPSMUTEJS SBASETCA MYJIbCUPYIOLIUM —
OHO COJIEpP>KHUT TOCTOSIHHYI0 U IMepeMeHHyl cocTaBiswoiiue. [Ipyu 3TOM mnepeMeHHas
COCTABJIAIOIIAS 3aBUCHUT OT BEJIUYHUHBI YIJa OTIIMPAHUS TUPHUCTOPOB U MOXKeT ObITh A0 50% u
OoJibllle OT BEJIMYUHBI IOCTOSTHHOM cocTaBJsollel. [lepeMeHHast cocTaB/soLias MPOSIBASETCSA
B BHUJle TapMOHUK. PopMa BBIXOJHOTO TOKA MOBTOpPSET GOpPMy BBIXOJAHOIO HANMPSHKEHHUS AJIs
AKTUBHOW HarpyskKd U MMeEeT HEeCKOJIbKO CIJIaXKEHHbIA XapaKTep JJis1 aKTUBHO-UHAYKTHUBHOU
HarpyskH.

B) Ha pucnsiee oToGpakaloTCs BeJHWYMHA HAMpPSDKEHWs], dKBUBaJIEHTHas [JIeHMCTBUIO
NOCTOSIHHOM U TMepeMeHHOU cocTaBJjsoueld. Ecau xe TpebyeTcsd BblJleJieHHE HMEHHO
NOCTOSSHHOM COCTaBJIAIIOLEA HaNpSKEHHUs, TO 3TO MOXHO CJesaTh, HalpuMep, C MOMOUIbIO
CTPeJIOYHOTO BOJIbTMeTpa. Tak TMNpd MNUTAaHWM, HanpuMep, OOMOTOK BO36OYXKIEeHUS
3JIEKTPOJBUTraTe sl CJleAyeT OPUEHTHUPOBATbC HA NMOKa3aHUs BOJIbTMETPA, TaK KaK TOJIbKO
MOCTOSIHHAsA COCTaBJISIOIIAsA CO3/1aeT 3JIeKTPOMAarHUTHBIM Bpaljaloluii MOMEHT, a NPU NUTAHUHU
HarpeBaTe/IbHbIX 3JIEMEHTOB - TIOKa3aHUsl JUCIJIes], TMOCKOJIbKY HarpeB U BblJleJIeHHE
MOILIHOCTH B Harpy3KH IO/, BO3JeMCTBUEM KaK [TIOCTOSAHHOM, TaK U TIepeMeHHOU COCTaBJISAILUX.
B 3ToM ciyyae He y4eT IepeMEeHHOM COCTaBJSAIOLIEN MOXET NPUBECTH K H3OBITOYHOMY
BbI/J|€JIEHHI0 MOIJHOCTH B HarpyskKe.

B) Jlaxke ec/iv YCTAaHOBUTbD JAEUCTBYIOIee 3HAaUEHHE BbIXOJHOTO HAMPsHXKeHHsl, HAIpUMep,
Bcero 100B, aMmiuTy/a myJsibcalidii BBIXOJHOT'O HampsiKeHUs MoXKeT jgocturaTh 230-540 B.
[ yMeHblIeHUs] aMIUIMTY/[bl NyJbCalMi TpebOyeTcs MNOAK/IIOYEHHE BBINPSIMUTENS Yepe3
NOHWXKAKIIKMK TpaHcdopMaTop.

[) Tok B ¢asax mnuTawllero HampsbKeHUss npubsusutesnbHo paBeH 0,7-0,75 ot
BBIXOJIHOTO TOKa BBINPSMUTEJSA. JTO CJAeAyeT YYUTbIBATb NPU BbIOOpe ceyeHUsS Kabesed U
NPOBOJOB JI/Isl MTUTAHUS BbIIPSAMUTESA

/1) BeimpsMUTesnb NOTpe6JIsIET PEaKTUBHYI MOILHOCTb JaKe MPU YUCTO aKTUBHOU
Harpyske
E) ®opma BbIXOJHOT'O HANPSIXKEHUSI U pa3HOr0 TOKA MpeicTaBJeHa Ha pUCYHKe 3.2:

45000 ' '
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15000
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PucyHok 3.2 BeixoHOe HanpsDKeHUe BhIPSIMUTEJIS(BBEPXY) U TOK B ¢pasze(BHHU3Y)
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4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 BbIIpsAMUTeNb COOTBETCTBYeT J[AeHCTBYWOILMM TpeboBaHusAM “IlpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBun TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboThbl BbINPSIMUTEJIS UCHOJb3yeTCsl OMacHOoe JJis XKU3HU HanpshbkeHue. [lpu
YCTAaHOBKEe BBINPSIMUTEJNSI Ha OOBEKTe, a TaKXKe INpPH YCTPAaHEHUH HEUCHPABHOCTEH U
TEXHUYECKOM OOCIY>XKMBAaHUM HeOO6XOJUMO OTKJ/IYUTb BBIIPAMUTEJb W MNOJKJ/IOYaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcd nomnaZjaHye BJIAaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
mkada. 3anpeniaeTcs UCNOJIb30BaHUE BbINPSAMUTEJIS B arpecCUBHBIX CpeJiax € COJep>KaHUEM B
atMocdepe KUCJOT, 1ies104el, Maces U T. II.

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHeE BBINPSAMUTEJS JLOJKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIelMaJMCTaMM, U3Y4YMBIIMMHU HaCToOsllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcIlyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO0O6XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1€KTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIyKMBAIOLLEr0 NepCoHasIa BBINPSAMUTE/b [JOJKEH ObITh 3a3e€MJIEH.

4.7 BplmpsAMUTeJb He MOXeT ObITb MWCINOJb30BaH KaK pa3beJUHUTENb LeNu WU
H30JIMpYyIollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeaAcTaB/iseT ONacCHOCTb JJs
nepcoHaja WJIA O0OOpYyAOBaHUA, TO BbINIPAMUTENb HEOOXOJUMO MNOAKJAIOYATb 4Yepe3
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30M1aCHOCTH.

4.9 PaboTa BBINPSAMUTEJIS CONPOBOXKAAETCA BbljeseHHeM Temua. [ npeJoTBpalleHUs
neperpeBa, BbIX0/ia U3 CTPOS U NpeJl0TBpallleHHs oxapa HeobX0AUMO:

A) ycTaHaB/IMBaThb BBINIPSAMUTE/Ib HA HETOPIOYYIO TOBEPXHOCTh;

B) HejonycTUMO yCTaHaBJIMBATD BLIIIPSIMUTEJIb B [IJIOX0 BEHTUJIMPYEMBIX MECTax U MeCTax
C BBICOKOM TeMIlepaTypou OKpy:Kawllen cpesbl;

B) npu yctaHOoBKe He06X0AUMO obecreynTh He MeHee 100 MM cBO6GOZHOTO MPOCTPAHCTBA
10 NIePUMETPY BbINPAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CieyeT yCTaHOBUTD BBINPSAMUTEJb Ha LITATHOE MECTO U HAJIe’KHO 3aKPENUTh ero.
5.2 3a3eMJIUTh BBHINIPSAMUTEJIb B COOTBETCTBUE C Tpe6boBaHUAMMU [1YD.

5.2 IlpoksiafbIBalOTCSA JIMHUM CBSI3M, NpeiHa3HAYEeHHble COeJUHEHUS C UMTAILeN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIpaBJIEHUS.
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5.3 CeyeHue CUIOBBIX IPOBOJOB JOJX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

54 llenu aad MOJAYM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHAThL BUTBIMM MapaMHu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaAEeXHbIM KOHTAKT C
KJI€MMHHKOM BBINPSMUTEJIS, JJisl Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYMCTHUTb U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoejuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHBbIM B [IpuoxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOOXOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME IEUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPUJIOKEHUU A, NPU 3TOM B
KayecTBe TECTOBOM HAarpy3KU PeKOMeHAYeTCs MOJAKJIIYUTh JaMIbl HAKaJMBaHUS MOILHOCTbIO
100-150 BrT;

be3 mnoAk/AHOUYEHHOW HArpy3Kd HEBO3MOXKHO CJejlaTb BbIBOJ O MpPaBUJIbHOW WU
HeNpaBUJbHOU paboTe BbINPSIMUTEIS.

B)ybeauThcs B NMPaBUJIBHOCTU NMOJKJHYEHHsS BHEIIHUX lieNed MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHUS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;

B) nmnopaTh HampspkeHWe Ha BBINPSIMHTEJNb, MPU 3TOM BCe CBETOAHOJAbI Ha MepeaHeH
naHeJsy mkada JoKHbI KpaTKOBPEMEHHO 3aropeThCsl U MOTACHYTh, Ha AucIjiee B TeueHue 10
CEeKyHJT A0J/DKHA OTOOpasuThbCAd HAJANWCh TeKyLled MOJeJU BBIIPSMUTENS W BKJIOYAIOTCSA
BEHTUJIATOPBI OXJaxKJeHUd. Jlasiee Ha JAucIliee 0TOOpPAa3sUTbCId HaANWCh “[OTOBHOCTBL” W
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
03HA4YaeT, YTO BBINPSIMUTEJb TOTOB K paboTe U NPOrpaMMUPOBAHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeEEeT HACTPOMKU: NoJlaya KoMmaHAbl “Paborta”
OCYIIEeCTBJIIETCSI MECTHO TyMOJepoM C JIMLEBOM TMaHeJM, CUTHAJl 33JaHUsl [O0JaeTcs
BCTPOEHHBIM IlepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tym6bsep “PaboTa” B mosioxkeHue “Brka” u
NPOKPYTHUTE PY4YKy MEepPeMEHHOr0 pe3ucTopa OT OJJHOTO KpaWHero IMOJIOXKEeHHUs [0 Jpyroro.
Y6eauTech MpU 3TOM, YTO Ha MOJKJIOYEHHOW Harpyske( JlamMmnax HaKaJMBaHHUs) U3MeEHSIETCs
HanpsbKeHUe B COOTBETCTBHE C CUTHAJIOM 33/[aHUS.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ B pe>KyUM IpOrpaMMHUPOBaHUA.

[I[porpaMMUpoBaHUe U MPOCMOTP 3HAYEHUH YCTAaBOK OCYIIECTBJSETCA B PEXHUME
“IIporpammMupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
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KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM QYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B pe>XUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue” 0CyIIeCTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYyeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcss MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEMEHHO HaXXKMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jl1s1 TOro, YTOGbl COXPAaHUTbH BblIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vUTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MO>KHBIM
HaBUTraLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLMM COXPaHATb He TpebyeTcCs, HaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPA UCUYe3HET, a 3HaYyeHHe QYHKIMM He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUH, [IJIs Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUS.
[IporpamMmupyeMblie GYHKIIMU BBIPSIMUTEJIS TepevyrcieHbl B Tabaune 7.1.

Ta6siuna 7.1 [lporpaMmMupyeMblie GYHKIIUU

dyH- Haanuce Ha OnucaHue
KIS HHAMKaTOpe

Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “‘PaGora” mnojaeTcd MecTHO WJIH

JUCTAHIIMOHHO
3HaueHuUe Hagnuceh [TosicHeHue
F1 croco6 ymp. Komanpa “Pa6oTta” mojjaeTcsi nepeBojoM PyKOSITKU
0 TyMb6J1ep “ » PR
TyMOJiepa “PaboTa” B mosiokeHue “BkJ
Komanga “PaboTa” mojjaeTcs nmyTeM 3aMbIKaHHSI KJIEMM
1 JUCTAHIIMOHHO

6 1 7 k1eMMHoOU KoJio/iku X1 nJiaThl ynpaBJieHus

Ol'[pe,HEJ'IHeT CHUTHaJl yIpaBJIEHUA BbIXOAHbBIM HAlIPpAXXEHHUEM

F2 CUTHaJ yIp. 3HayeHue Hapnuce [losicHeHHe
0 KHOIKHU CurHana 3aJjlaHusg U3MeHsdeTCcsd HaXKaTHeM KHOIIOK “>" u
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«_n

<
HaxkaTue “>” yBeJIMUMBaeT BbIXO/[HOE HANPsKeHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshKeHHE

Curnan 3a/ldHHUd H3MEHAeTCd IOBOPOTOM PpPY4YKH
NNepeMeHHOro pe3ncTtopa, pasMeleHHOro Ha HHHBBOﬁ

1 BCTP.PE3UCTOP | MAHEJHU. [TonoxeHue “Mun” COOTBETCTBYET
MHUHHUMaJIbHOHN BeJIMYMHEe 3aJaHud, oJioxkeHue “Makc”
- MaKCHUMaJIbHOY BeJIMYMHE 3aJjaHMUs.
CurhHaJj 3aJlJaHus N0JlaeTC BHEIIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJj 3ajlaHud noJaeTcs TOKOM ynpanJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus I0JlaeTcsi TOKOM ynpaBJjeHus 4-20 MA
BHeL CurHajn 3ajlaHus MOJAETCA BHEUIHUM IepeMeHHbIM
5 ' pPE3UCTOPOM. PekoMenayemoe 3HayeHUe
pe3ucTop

CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm

OnpepensieT MOBeJleHUE BBINMPSIMUTENS MOCTAE MPONAXKU HANPSKEHUS] CUJIOBOH CETH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”

3HavyeHue Hagnuce [TosicHeHUe
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK —
BBIXO/IHOE HaIpshKEeHWE CKAavyKOM BO3BpalllaeTcs Ha
0 BKJIDYEHO NpeXHUU yPOBEHb.
Eciu mpoBan HanpspkeHUs JJauica 6Gojiee 2 CeK -
F3 aBT.BKJI. NPOUCXOJUT ABTOMAaTHYECKOE MIOBTOPHOE BKJIKYEHHE.
Eciv mpoBan HanpspkeHUs JIMJICS MeHee 2 CeK —
BBIXOJIHOE HaNpsDKEHHE CKAavyKOM BO3BpallaeTcs Ha
NPEeXXHUH ypOBEHb.
1 oTkJoyeHo | Ecium mpoBan HanpsbkeHus Jiwicad 6GoJiee 2 ceK -
ABTOMATHYECKUH Iepe3anyCcKk He MPOUCXOJUT; YTOObI
nepedTH B pexkuM “PaboTa” HY)KXHO MOAATb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6orta”
OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUpPYyeMOro peJie
3HaueHue Hagnuce [TosicHeHuMe
0 OTKJII0YeHO | Pesie HEaKTHMBHO BO BCeX peXXKMMaxX paboThl
1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IPHU IIepeXo/ie B PeKUM
F4 1-e pene I'OTOB “T'oToBHOCTB”
2 CUTHa CpabaTbIBaHUe peJie IPOUCXO/IUT MPHU MTePeXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHAaJ CpabaTbIBaHME peJie MPOUCXOAUT ITPHU IIepeXo/ie B PEKUM
ABAPUA “ABapus”
OnpejiesisieT yca0BUe CpabaThIBaHUS 2-I'0 MPOTPaMMUPYEMOTO peJie
3HaueHHe Hagnucek [TosicHeHue
0 OTKJIloYeHOo | PeJie HeaKTHBHO BO BCEX PeXKUMAX PaboThl
1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT ITPHU IIepeXo/ie B PEKUM
F5 2-e peJsie I'OTOB “T'oToBHOCTB”
2 CUTHa CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU MePeXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPHU IIepeXo/ie B PEKUM
ABAPHUA “ABapus”
OnpenesisieT ycoBHe cpabaThIBaHUSA 3-T'0 MIPOrPaMMUPYEMOr0 peJie
3HaueHHe Hagnucek [TosicHeHue
F6 3.6 pee 0 OTKJIloYeHOo | PeJie HeaKTHBHO BO BCEX PeXKUMAX PaboThl
p 1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IPHU IIepeXo/ie B PEKUM
'OTOB “T'oToBHOCTB”
2 CUTHAaJ CpabaThIBaHME peJie MPOUCXOAUT IPU NepeXo/ie B PEKUM

18




"3sezga JnextporHnka” https://zvezda-el.ru/

PABOTA “PaboTa”
3 CUTHa CpabaTbiBaHUe peJie IPOUCXOJUT NIPU [lepeXo/ie B PEKUM
ABAPUA “ABapus”
BpeMs nmiaBHOTO BBIXOJA HaNpPsDHKEHUs Ha 3aJaHHbIM ypoBeHb. /lMana3oH 3HaYyeHUU
F11 IJIaBH. MYyCK
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsi N/J1aBHOTO CHW)KEHHSl HaNpsKeHHUS [0 MHUHUMaJbHOrO 3HauyeHus. /lMana3oH
F12 | mJaBH. BBIKJIL o
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
MuHuManbHOe 3HaYeHHe CUTHaja 3aJaHus B %. [luanasoH 3HadeHud yHkuuu ot 0%
F15 | HmwkH.Ipegen 0 0
J1o 100%, Ho He GoJiee 3HaueHus1 ¢yHKIUU F16. IuckpetHocTts 0,1%
MaxkcruManbHOe 3HaYeHue CUrHasa 3aJaHus B %. [/luana3oH sHaueHud ¢pyHkuuu ot 0%
F16 | Bepx.npenen o o
J10 100%, Ho He MeHee 3HaueHus yHkiuu F15. luckpetrHocts 0,1%
@yHKLUA BKJIOYAET PEeXHUMbl CTaOU/IM3aLUM WM OpaHUYEHUs TOKa, HaNpsKeHHUd,
MOULIHOCTH
3HayeHue Hagnuce [losicHeHue
0 OTKJI. PeXHMbl OrpaHUYeHHs] UM CTaOUIN3al U OTKJII0YE€HbI
1 orpaHuuenue | | Bk/loueH pexXMM orpaHHUYeHHUs TOKA
2 Crabunusanusa I | BkloyeH pexXuM cTabUIN3allui TOKa
F17 pexnM 3 OrpaHuyenue U | BKJIIOYEH peXXUM OTPaHUYEeHUS HaNPSKEeHUs
4 Crabuinsauns | BK/IIOUEH PeXUM CTAaOUIN3ALMH HAllPSXKEHUS
U
BkJtoyeH pexMM CTabu/IM3allMM TOKa C OrpaHUYeHHEM
5 Crablorp U p H p
HanpsKeHus
BkuiroueH eXMM CTabujiu3alyd HalpspKeHHsa ¢
6 Cta6b Uorp I p i p
OTpaHHYEeHHEM TOKa
dynkuus onpeiesisieT CKOPOCTb U TOUHOCTb CTAOUJIM3ALUU U1K OTPAaHUYEHUS
0 MegsieHHass | MepsieHHasi cTabU/IM3aLUs, BbICOKasg TOUHOCTb
1 cpefHss CpepHsda cTabuansanus, cpefHsisi TOYHOCTh
2 6bIcTpas BricTpast cTabu/aM3sanus, HU3Kas TOYHOCThb
F18 | ctabuausanus
3 R — BoicTpass mnpu 6GOJBLIMX OTKJOHEHUAX OT YCTaBKH,
MeJiJIeHHas IpY MaJIbIX OTK/JIOHEHUAX
AHanornyHo rubkasg 1, HO c Tropasfo MeHbLIUM
4 rubkas 2 o
6bICTpOJEeNCTBUEM
Onpefensder MHWHHMaJbHOE 3HAaYeHUe HaINpsLKeHWs Ha Harpyske B pexuMe
F19 H.npefen U | cTabWUIM3aLUM HanpsokeHUs. 3HadyeHHe (QYHKLIMM He MOXeT NPEeBbICUTb 3HayeHHe
dyuknuu F20
OnpefensieT MakCMMa/lbHOe 3HaueHHe HaNpsbKeHWs Ha Harpyske B pexuMe
F20 B.npegen U | cTabuiM3alnUu HanpshkeHUA. 3HaueHUe QYHKIMH He MOXKeT ObITh MeHblle 3HaueHMs
dyuknuu F19
F21 . mpesen | OnpepesnsieT MUHUMaJ/IbHOE 3HaUYeHHe TOKA B Harpy3Ke B peXkMMe CTabW/IM3alMy TOKa.
1P 3HaueHue QYHKIIUU HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuU F22
OnpefensieT MakCHMaJ/IbHOe 3HaUeHHe TOKa B Harpy3Ke B pexuMe CTabU/IM3aluu TOKa.
F22 B. Iipege | 3HayeHHe (YHKIMM He MOKeT NPEeBbICUTb HOMHHA/IbHBIA TOK BBINPAMUTENS U He
MOJKeT ObITh MeHbllle 3HaueHus ¢yHkuuu F21
QOyHKIMSA BKIKYAET WKW OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gaz”
3HayeHue Hapnuce [losicHeHue
F92 | koHTpoOJb pa3 A
0 BKJIIOUYEHA 3amuTa BKJIKYEHa
1 OTKJIIOYEHa | 3alyTa OTK/IKYeHa
OnpepenseT cnocob M3MepeHUs BbIXOAHOTO Toka Id
3HayeHHe Hagnucek [TosicHeHuUe
JaTuuK I+ U | BeIxoAHOW TOK paBeH MOJyCcyMMe HW3MepeHUuM
0 ” ” ”n ”n
F94 | Hsmepenue | I- nJirocoBoro” v "MuHycoBoro” natuukoB Id = (I+ ul-)/2
BbIXOHOM TOK paBeH I[0Ka3aHUSAM 'IJIIOCOBOTO”
1 JaT4YuK [+
JaTtyuka Id =1+
2 JaTyuK - BbixoJHOM TOK paBeH MOKas3aHWUsIM "MHUHycoBoro”
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Jatyuka Id =I-

3 HeT Bbixo/iHOU TOK paBeH HyJw, Id =0
Bryito4aeT WM OTK/IKOYAET 3al[UTy OT OTEPU U3MepeHHsi BbIX0AHOTo HanpsikeHus Ud
F95 3aura Ud 3HayeHuUe Haanuce
0 BKJI 3anuTa BKJIIOYeHa
1 OTKJI 3almuTa oTK/IKYeHa
3anuch B NaMsTh 3aBOJICKUX HACTPOeK( 3HaY€HHUH 10 YMOJIYAHHUIO)
3HayeHHe Hagnucek ITosicHeHue
et 3HayeHUs1 BCeX MPOrpaMMHUpPyeMbIXx (QYHKIUH He
U3MeHsIeTCsl
Bce  mporpamMMupyemble  QYHKIMM  NPUHHUMAIOT
3aBO/[CKHE 3HAYeHHUsl. ITH 3HAUYEHHUs] PABHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3HaueHUe 3HaueHUe
F98 | 3aBoj. HacTp. F1 0 F17 1
F2 1 F18 1
Ja F3 0 F19 0
F4 1 F20 UHoM
F5 2 F21 0
F6 3 F22 [HOM
F11 5 cek F92 0
F12 3 cek F94 0
F15 0 F95 0
Fl6 100%
8. UHauKanua JaHHBIX HA JUCILIee
B Tabsuue 8.1 npruBeseHbl 0OTOOpaXkaeMble Ha JIUCIJIee JaHHbIe JJIs1 BCEX PEXKUMOB.
Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hampumep, Usz=50%,
U3=250B, 13=66 A.
1-a cTpoka Koj QyHKIMMU U ee cOKpalleHHOe Ha3BaHUe, HallpUMeD,
[IporpammupoBaHnue | F2 - curnan ymp.
2-11 CTpOKa 3HayeHUe QYHKIMHU U KPAaTKOe MOsSICHEHHUE
1-4 cTpoka BesinuvHa 3ajaroiero curHana
2-9 cTpoka BesMuuHa TOKa HArpy3KH, BBIXOJHOIO HaNpsKeHUs
TeMIlepaTypa pajguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C.
OToGpakaeMble Ha AuCIJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCH.
Pa6 YTto6bl mpocMaTpUBaThb TOJBKO OJWH BbIOPpAHHBIA NapaMeTp,
aborta HanpuMep, Tp, Hy)kHO HaaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HavaeT (QUKCALUIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0OTOOGpaXKaThCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.
ABapus KoJ olIMOKU U ee Ha3BaHUE

9. Bo3MOKHble HEUCIIPAaBHOCTHU U CNIOCOGHI UX YCTPAHEHUsA

Bo3MoXXHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1
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Tab6samua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOOBbI UX YCTPAHEHMUS

N OmH6KH Haanuce Ha IlosicHeHUue
WHJMKaTope
YcTpoicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3mo:KHas npuynHa JenicTBUs
Hanpspkenue Ha BBIIPSAMUTENb He | Y6e UTbCs B MO/ KJIIOYEHU U
N0JaHo HalpsKeHHUd, NpaBUJIBHOCTHU
. MO JIKJIYEHUS
Owm2 HET CUJIOBOU ceTH! " =
He BxkJloueH aBToOMaTHyeckui | BkaouuThb aBTOMaTHUYECKUU
BBIKJIIOYATE b BBIKJIIOYATEJIb
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEeHUE B CETH
6osbie 100 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/ HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs WJM  MpoBajJ  CWIOBOTO  HamNpsHKEHUA
JUINTEJBbHOCTBIO  GoJsiee  2-X  ceKyH[. JlanbHelllee TMOBeJileHUE
Ow3 Hannpz(z:g:ilnﬂ' BBINPSMUTENS omnpejensieTca 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKHU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BeInpAMHUTENb BOUAET B peXUM “['0OTOBHOCTBL” MOCJe MOJa4Yu
koMaHgbl “Cton”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuynHa JenicTBUs
Heucnpasen BEHTUJISATOP | Y6eauThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
BeinpsiMuTeNb pa3MellleH B MJ0OX0 | YOeUThCAd, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
BBINPSAMUTE/Ib B Jpyroe MecCToO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BBIXO/, BBIIPAMUTESA
BBINIPSIMUTEJIS Ha HaJinuue MexxpasHoro
ow? KopoTkoe KOPOTKOT0 3aMbIKaHUS U
H 3aMblKaHue! 3aMbIKaHU{ Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa HarpysK# | YMeHbUIUTh BBIXO/THOE
NpeBbIlIaeT HOMHUHAJbHBIA TOK | HaNpsiXKeHUE; YBEJUUUTh
Om10 [leperpy3ka BBINPSAMUTEJIA B TeyeHHe | COMPOTUBJIEHUE HATPY3KHU
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
OpuH M3  JJaTYMKOB  TOKa | YCTAaHOBHUTH 3HaUeHUs QYHKIUU
HeWcIpaBeH WU usMepsieT ToK B 2 | F94=1 u F94=2 v onpegenuthb
Ow 12 HEHCIIpaBeH pasa 06oJIbllle IPyTroro HeUCHpaBHbIN JaTYUK, HACTPOUTD
JaT4uk Toka Id
MOKa3aHUs TOKa C JaTYMKa WU
3aMEeHUTbh ero
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb U3MepeHUs,
Om 13 HeT uaMmepenusi Ud | usmepenus Ud MPOBEPUTH Pa3beM B ILJIaTE
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
BelnpsiMUTEIb HE BOCIIPUHUMAET KoMaHay “PaboTa”
HeT omu6ok - ”
Bo3MmoxHag npuYrHa | JeucTBus
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KoMaHpa “Pabora” He mocTymaer
Ha BbIIPSIMUTEJIb

[IpoBepUTH MOCTyIVIEHHE KOMaH7bl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HadyeHHEe QYHKIUH
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

3HayeHHe CUTrHaJIa 3d/JdHUA HE U3BMEHAETCA UJIK PAaBHO 0

Bo3mo:KkHasi npuYnHa JencTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHHE

L[ened ynpaBJeHus

HeBepHO ycTaHOBJEHO 3Ha4yeHHe
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HadyeHHe QYHKIUH
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTh

OTnpaBUTH B PEMOHT

Het omu60ok

BeInpssMUTENb MEpexXoAuT B pexxum ‘PaboTa”, curHaa ymnpaBJ/ieHUS
IPUCYTCTBYeT U HW3MEHSETCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJE

HallpAXeHWd HET

Bo3MmoxHag npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

Ha uHAMKaTOpe HET Ha/IUCeH, CBET

OAHOJAbl HE TOPAT

Bo3MmoxHag npuYrHa

JeiicTBusa

He nmnojgaHo BcmoMoraTeJibHOE
nutanue 220 B

[IpoBepuUTh HaJW4YMe HANPSKEHUs
220 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe BHIIPSAMUTENb MEePUOJUYECKH “3aBUCAeT’, JaHHble Ha
WH/JMKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIM HEBEPHO

Bo3MoxHasg npu4MHaA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U IMpPOBaJIOB B
NepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsHKeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIQUEHUS JPYTOro | OT APyroi JUHUHU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
annapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omun6ok

[Ipy nosave HanpsPKEHHWS Ha BBINPSIMUTENb Ha Harpyske MpPUCYTCTBYET
HanpsbKeHUe, XOTsA KoMmaHza “‘Pabora” He 10JjaHa, BBINPAMHUTED

HaXoJUTCs B pexkrMe “I'oTOBHOCTB”

Bo3MoxHag npuYrHa

JeiicTBusa

KopoTkoe 3aMblkaHHe BHYTPH
THUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHnoe NOJK/IIYEHNE
Harpy3kKu

Y6e,ILI/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HATPY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT
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10. TexHu4ecKoe 06C/IyKUBaHUE

10.1 TexHU4Yeckoe 06GCIYKMBAaHUE BBINPSIMUTEJSI NPOU3BOAUTCS He peke OJHOr0 pasa B
IIeCTh MeCsIeB U BKJIIOYAET B CeOs:

A) KOHTPOJIb KpelJieHus;

B) KOHTpPOJIb 3JIEKTPUUYECKUX COEIMHEHUH, TOATSIYKKA BUHTOBBIX COeJJUHEHUH;

B) yJaasieHue MbLIK U TPA3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa BBIIPAMUTEIA

11.1 Ha kaxabli1 BbINPSIMUTEJb HAHOCATCS:

A) Ha3BaHUeE BbINIPSAMUTEJIS;

B) o6o03HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;

[') cTeneHb 3alIUTHI KOPIYCa;

/1) 3aBoACKOM HOMED;

E) roa usrotoBJieHus.

12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBIIPSMUTE/SI NIPOU3BOAUTCA B KapTOHHYI KOPOOKY WJ/IM JlepeBSHHBbIN
ALIUK.

13 TpaHcnnopTHpOBaHMe U XpaHEeHUEe

13.1 BpIIpsIMUTENb XPAaHUTb B 3aKPBITHIX MOMELIEHUSX B KAaPTOHHBIX KOPOOKaxX HJIU
JlepeBAHHBIX AIMKAX [IPU CIeAYIOLUX YCIA0BUAX:

A) TeMnepaTypa okpy:xatiero Bo3ayxa -20...+55 C;

B) oTHOCUTe/IbHAsA BJIAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3ayx B noMelleHUU He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJIOT U 1esodel, a Takxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 BoinpssMuTeb B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMmepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJ/DKHO  NPOU3BOJAMTBCA B OTAllJIMBAEMbIX

repmMeTu3npoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

A YA\ RS T 1 1T
PYKOBOZCTBO MO 3KCIIYATALMHU .veernreeernrreernnreerseeennnee 1T
| = T0d 1 (0] o WP 1wt
30§01 0 O 2 T
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15 F'apaHTHIiHbIE 06s13aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUN
N0J1b30BaTeJIEM YCJOBUM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa peryJjsTopa M3 CTpPOs B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
CO6JIIDZIEHUH T0Jb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTuUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE JIeHCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX MOBPEKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e HanpepoxpanuTesn.

e B ciyyae peMoHTa M KOMILUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 CoraacoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usmMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh IPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUMHBIX YCJOBUSX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejlNpUsATHU
M3TOTOBUTEJIS.

15.5 B ciaydae HE06XOAMMOCTH FrapaHTUMHOIO U MOCTTapaHTUMHOr0 PEMOHTA NPOAYKLUHU
MOXKHO 00PATUThCS 110 aipecy, YyKasaHHOMY caiTe KoMnaHuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

(] @ F
SIS

i le e ¥

F ¥

q ]

= g
& o
/-] r ]
Ta6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTEIbHbIE pPa3Mephl, MM
Mojesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex

ZTVN-3-230-100 100 174 | 120 | 458 | 415 300 14 BosaTel M8
ZTVN-3-230-160 160 174 | 120 | 458 | 415 300 15 BosaTel M8
ZTVN-3-230-200 200 174 | 120 | 458 | 415 | 300 15 BosTel M8
ZTVN-3-230-250 250 256 | 200 | 478 | 435 | 330 22 Bostel M8
ZTVN-3-230-315 315 338 | 280 | 468 | 421 | 330 27 Bosatel M10
ZTVN-3-230-400 400 338 | 280 | 468 | 421 330 28 Boatet M10
ZTVN-3-230-500 500 338 | 280 | 568 | 521 330 35 Boatet M10
ZTVN-3-230-630 630 338 | 280 | 568 | 521 | 330 35 Bosatel M10
ZTVN-3-230-800 800 338 | 280 | 761 | 714 | 330 43 Bosatel M10
ZTVN-3-230-1000 1000 338 | 280 | 761 | 714 | 330 43 Bosate M10
ZTVN-3-230-1250 1250 505 | 447 | 761 | 714 330 53 Boatet M10
ZTVN-3-230-1600 1600 620 | 562 | 761 | 714 330 53 Boatet M10
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