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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
KOpPIyca, TaK U JUCTAaHLIMOHHOTO yIIpaBJeHHs B COCTaBe CUCTeMbl aBTOMaTHU3aluu. 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 Kopnyca pa3MelalTcs:

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 KOpIlyCa HaXO04UTCA KJI€eMMa 3a3€eMJICHHUA.

[IpoBoza fJ1g MOJKJIIOYEHUSI NHUTAKOILEro Tpex$pasHoOro Hanps>KeHUs 3aBOJAATCA B KOPITYC
CBepxy; NpOBOAA AJI OAK/IYEHUs Liellel Harpy3Ky U ynpaBJieHUsd — cHU3Y. llenu ynpasiieHusa
M CUTHa/JIM3aLU{ MNOAK/IYAKTCA K KieMMHHMKaM X1 u X4 CcOOTBeTCTBEHHO Ha IjaTe
yIpaBJleHHUS.

JluneBasd mnaHesb YNpaBJEeHUA COeJUHSAETCA C OCTAJbHBIMMU 3JIeMEHTaMM peryJssaTopa
COEIMHUTEJIbHBIM XXT'YTOM, KaK [I0Ka3aHO Ha pUCYyHKe 3.2:
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Pucynok 3.2 BeinpssmuTenb ZTVN ¢ BbBIHECEHHOU NMaHeJ b0 YIIpaBJIeHUs
ITO JaeT BO3MOXKHOCTb BbIHECTH I[aHeJb YIpaBJeHUS 3a INpeJeJibl peryjsaropa U MNpu

HeOOXOJMMOCTHM YCTAaHOBUTb €e, HalNpuMMep, Ha /JBeple BHelHero Mmkada. /JinHa
COeIMHUTEJILHOTO XKI'yTa — 1 MeTp.

PeXX1Mbl pabOoThI.

BeinpsiMuTe/b B JII060M MOMEHT HaXOJAUTCS B OJJHOM M3 PEXUMOB PabOThl. ITH PEKUMBI
nepevyucaeHsl B Tabsule 3.1.

Tab6smua 3.1 PexxriMbl pab0Thl BEIIPAMUTES

Ha3BaHue pexxuma [TosgcHeHue

B 3TOM pexuMe MMITYJIbChI YIIpaBJEHHUS HA CUJIOBble THPHUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsDKeHHe Ha Harpyske OTCYTCTBYET.
YcTpocTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiau
“T'oTOBHOCTB” “[lporpaMMupoBaHue”, NMPHU TNOCTYIUVIEHUU KOTOPBIX MEepPexoAuT B
COOTBETCTBYIOLUM pexxuM. Ha uUHAUMKATOpe B NEpBOH CTPOKe
oTobpaXkaeTcs: HaJnuchb “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HAaYeHUe CUTrHaJla 3a/JlaHUs

B 3TOT peXuM BBINPSIMHUTENb NEePeXOJUT MPU HAJTUYUU KOMaH/bI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAATCS yIpaBJsAlOLAe
WMITYJIbChl, HA Harpy3ke NPUCYTCTBYeT HamnpsikeHue. Ha uHaukaTope

PaGora OoTOOpakaeTcsl TeKylllee 3HaUeHUe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” ycCTPOMCTBO
nepexoAuT B pexkuM “'oTOBHOCTB”.

B 3TOT pexuM BbINPSMUTENb MEePEXOJUT NPU PerucTpanuu Kakou-
“Apapus” JU60 aBapUHWHON CUTyaluu. MMMyJsbcbl yHpaBJeHUsT Ha CUJIOBbIE

TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUJAALMK aBapUUHOM cuTyanuu. [locjie perucrpanuu

7
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OTCYTCTBUS aBapuiHOU CUTyalUU BBINIPSIMUTEJIb MOXeT
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wau “loToBHOCTBL” B
3aBUCUMMOCTH OT BU/Ia aBAPUHHOM CUTYaLMU Y 3allpOrpaMMUPOBAHHBIX
HaCTPOEK.

Ha nHaMKaTOpe oTo6paXkaeTcsl KOJ OLIMOKH U MOSICHAOLAs HAJUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYE€HUH NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPaHEHUs] UX B MaMATH MHUKpoIlpoieccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0TOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nmepeaHei naHenu. Takxke B pexxum “[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnociue
no/ilayd MNUTAHUSA JJI CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCILIee
0oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

B 3TOM pexuMme YCTPOUCTBO He pearupyeT Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexoa B peXHM MNPOrpaMMHPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( UJIH)
NOsICHEHHE

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6m/1ua 3.2 3/1IeMeHThI ylipaBJIeHHUAd U UHAWKALIUHU BbIIIPAMUTEJIA

OpraH ynpasyieHus wind | HasHayeHue
HHIMKAL MU

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[oput B pexxume “ABapus”

Kupkokpucrannumyeckuit | OTo6pakaeT TeKyliMe JaHHble, pPeXHUM paboThbl, 3HA4YEHUS

WHJMKATOP IPOrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBIH pe3ucTOp | YnpaBJieHHUe BIXOJHOU MOLHOCTBIO B PYyYHOM peXUMeE
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlis nogauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “IlIporp”

14 BXoJla/BbIX0/Jja B PEXKUM IPOrPaMMUPOBaHHUs

[ BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMSAThb ee

Kuomxa " 3HAYeHMUsI
KHomnka “>" Jl/1sl yBesiMyeHUs1 3HaYeHUs1 IPOrpaMMHUPYEMOW BeJIMYHMHbBI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI

3.4 HasHayeHWe kjieMM KaeMMHbIX KoJaogoK XT1-XT2, X1 u X4-X5 npuBeseHO B TabJiuIe

3.3. KiemMHbIe Kosioaku X1 v X4 pasMellaloTcsd Ha IJ1aTe yIpaBJeHUs

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

Ne Ha3HaueHue
KineMMHUK llenb
KJIEMMbI
XT1 1 A J1s1 moAK/II04YeHUs CEeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s moAK/II04YeHHUsI CeTU
XT2 1 +UBbIX | [l coeiMHEHHWS C Harpy3KoH, Bbixo "mtoc”
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XT2 2 -UBbix | [lis1 coeAiMHEHUs C Harpy3KoH, BbIxo[ "MUHyC”
X1 1 3B Hanpsxkenue 3 B 11 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 2 Uynp g nogauu aHasorosoro curdaza 0..10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BbIBO/JA BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6mui AJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay Jl1d o a4y CUrHaJsia JYMCTaHMOHHOIO yIIpaBJIeHUs
X1 7 GND 061mui
X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | OGUMM KOHTAKT 2-T0 NPOrpaMMHUpPyeMOro peJie
X4 5 po
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOTro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTbINA KOHTAKT 3-T0O
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 3-r0 NporpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 HopManbHO-3aMKHYTBIM KOHTAKT 3-I0 IPOrpaMMUPyeEMOro
pene
X5 1 L Hanps»keHue ynpaBJjieHuUst
X5 3 N HanpskeHue ynpaBjeHUs

3.5 Bbi6op crnoco6a nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKU TyMOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJIaTe ynpaBJIeHUs.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jjepa B mnoJokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHsSl OCYLeCTBJISETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Br160p 3a/1at0111eTr0 CUT'HaJIa

YOpaBsiaTh YpOBHEM BbIXOJAHOI'O0 HANpPSXKeHUS] BbINPSAMUTENSI MOXKHO MECTHO HJIH
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHonmkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/1a1011ero CUTHaJjIa, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM INepeMeHHbIM pe3UcTOpoM. HaxokJeHHe PUCKHM DPYYKH IMepeMeHHOro
pesrcTopa B noJsiokeHUuM “MuH” M “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasla.

JUI1  AMCTAaHLMOHHOTO VIpaBJeHUsT B KauyeCcTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT

IPUMEHAThCH:
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A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHZapTHBIN CUTHAJI aHAJIOTOBBIH 4...20 MA.

[') BHeIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

lleny ynpaB/jeHUs TMOJK/IOYAIOTCA B COOTBETCTBUM CO CXeMaMM NOAKJIIOYeHUs (
npuaoxeHve A) u Tabauued 3.3. Bpibop uCNOJb3yeMOro CUrHajJa OCYIIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIMCIJIee B MPOLIEHTAX, BOJIbTAxX WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBesieHMe BBINPAMUTEJIA [10CJE IPOBaJia CUJIOBOTI0 UJIM BCIOMOTraTeJbHOI'0 HaNpsXKeHUs
ompeJesisieTcsi 3HayeHMeM QYHKIMU TOBTOPHOro BkJIW4YeHUs F3, ycraHaBiuBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HaNpsKeHUs JIJINJICS MeHee IBYX CEKYH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YypOBeHb, ecJd O6oJibllle JBYX CEKyHJ] — TO NPU HaJMYUKM KoMaHAabl “Pabota”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Ecim F3=1, To aBTOMaTHh4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelteHo. Eciau mnposain
HanpsXKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0JibllIe JBYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmee
MHAMLUPYETCs cooblieHre 06 ounMbke. B TakoM moJiokeHUH BhIPSIMUTEb 3a6JI0KUPOBaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, mocie
4Yero BBINPSIMUTEJb NlepeiieT B pexxuM “'0TOBHOCTD”.

[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

'}
HEHDH}KEHHE cetTn
- T
Komanga “Pabota”
- T
BeixogHoe Hanpsxenwe, F3=0
-
BeixogHoe HanpaxeHwne, F3=1
- T
Pucynok 3.2 [[pumenenue pyHkuuu F3
3.8 Bbi6o HKIIMY IPOrpaMMHUPYEMBIX peJe

Ha «ksieMMHyo kosiogKy X4 1uIaThl yIOpaBJeHHS BbIBeJleHbl KOHTAKThl Tpex
nporpaMMHUpyeMbIx pese. B 3aBUCHUMOCTH OT 3HayeHUs GYHKIUM F4-F6( cM. myHKT 7) peJie
MOTYT ObITh HEAKTUBHBIM HJIU BBINOJHATb QYHKLUIO CUTHAIM3aTOpa C/eAYI0IINX COObITHUM:

A) BeinpsiMuTe/Ib HAXOUTCS B pexkuMe “'0TOBHOCTB”;

B) BeinpsMuTe/ib HAXOAUTCS B pexxuMe “PaboTa”;
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B) BeinpsiMuTeib HAXOAUTCSA B pexxuMe “ABapusi’.
KoHTakThl mIporpaMMupyeMoro peje MoXXeT KOMMyTUpoBaTh HanpsikeHue 220 B 50 'y u
TOK 5 A.

3.10 Hu>kHUW ¥ BEpXHUU NTpeJesibl PeryJIMpoBaHuUs
HwxHul U BepxXHUM TMpejesibl peEryJUpoBaHUSI COOTBETCTBYIOT MHUHUMAJbHOMY U

MaKCHMaJIbHOMYy 3HAa4eHUI0 YNPaBJAMILEro CUrHajla. YCTAaHOBKA 3TUX 3HAaYeHUW MO3BOJISET
YCTAaHOBUTb TpaHHULbl JHana3oHa, B KOTOPOM OyJeT BeCTUCb peryJMpoBaHHEe BbIXOJHOTO
HanpspKeHUs B MPOLEHTAaX OT HOMHUHANIbHOrO. Ec/lM ycTaHOBUTH 3HAYeHUE [AJis1 HIKHETO
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
Jiiana3oHe — OT HyJIS 10 MAKCUMaJIbHOTO BbINPSIMJIEHHOTO.

JuckpeTHoCTb peryavpoBaHus coctasJsieT 0,1%.

3aZlaHNe 3Ha4eHUI HMXKHEero U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexkyM orpaHUYeHUd TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YECKU H3MeHsSIeT yIpaBJisiolliee BO3JEWCTBUE HA THUPHUCTOPbl TAaKHUM
06pas3oM, YTOObI TOK HAarpy3KH He NMpPeBbICUJ 33JlaHHOe 3HaueHHe. JlaHHasd GYHKIUS T03BOJISIET
TOYHO OrPaHUYMBATh MYCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOIO, TEM CaMbIM
n3beraTb cpabaTbhIBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. PyHKIUsA
BKJIIOYAETCS U OTKJ/IIOYAETCsl MPOrpaMMUpOBaHueM ycTaBku F17, a BeJlMYMHa MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.12 PexxyM cTabuAM3aIUY TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXHMMe CTAOMJIM3ALMU TOKAa, B KOTOPOM CHUCTeMa
ynpaB/eHUs] aBTOMaTHYeCKHW H3MeHsIeT yIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
06pas3oM, 4TOObI MOJAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLUuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJsTopa, BpeMs CTAaOWJMU3allMU TOKa NPU CKAuKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. Curnasn 3asaHus oTob6pakaeTcs B
ammnepax, HanpuMep I3 = 27 A. PyHKIUA BKIKYAETCA U OTKJ/IHOYAETCS MPOrpaMMHPOBAaHHUEM
yctaBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOTO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cM. nyHKT 7).

3.13 PexxyM orpaHUYeHUs HanpsKeHus

[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HaANpPSKEHUs, B KOTOPOM
CHCTeMa ylpaBJieHUs] aBTOMAaTU4YEeCKH HW3MEHSIeT yIpaBJisiioliiee BO3JEeNCTBHE HAa TUPUCTOPHI
TaKUM 00pa3oM, 4YTOOBI BBIXOJHOE HaNps>KeHHWe Ha HarpyskKe He IMpPEeBBICUIO 3aJlaHHOE
3HauyeHue. PyHKUUS BKJIKYAETCI U OTKJKYAETCS NporpaMMHpoBaHHMeM ycTaBku F17, a
BeJIMYMHA MaKCUMaJIbHOTO HaNpsi>KeHHUs 3aaaeTcs yctaBkoi F20( cM. myHKT 7).

3.14 PexxuM cTabUaM3alMU HANPSKEeHUs
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HaNpsKeHHs, B KOTOPOM

cucTeMa ynpaBJeHUs aBTOMAaTH4YeCKU HU3MeHseT ylpaBJslolliee BO3JeNCTBUEe HAa TUPUCTOPHI
TaKMM 06pa3oM, 4YTOObI MOJJep>KUBAaThb HaNpsh>KeHHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMHAJIBHOTO HAINpsKeHUsl CeTH, BpeMs
CTabU/IM3alMU NIPU CKauyKe CEeTeBOr0 HampshKeHUs WM Harpysku Ha 10% - 2.3 cek. CurhHan
3a/aHus oTobOpakaeTcd B BoJjbTaX, Hampumep U3 = 150 B. ®yHKuus BK/IOYaeTCA U
OTKJIIDYAeTCsl NporpaMMupoBaHUeM ycTaBku F17, a BeJUMYMHA MMUHUMAJbHOTO U
MaKCHMMaJIbHOTO Hanpsi>keHU# 3a/jaeTcsa yctaBkaMu F19 u F20( cM. nyHKT 7).
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3.15 PexxuM cTabuJIM3allMy TOKA C OTpaHUYeHUeM HanpsKeHus

[Ipeo6pasoBaTesib MOXKeET paboOTaTh B peXHUMe CTAOWJIM3alMM TOKa C OJHOBPEMEHHBIM
OrpaHHWYeHUEM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
ynpaBJsilolilee BO3JEUCTBUE HAa TUPUCTOPbl TAaKMM 00pa3oM, 4TOObl MOAJEpPKUBATb TOK
HarpyskHu Ha 3aZJaHHOM YpPOBHe, OJHOBPEMEHHO C 3TUM He J0NyCKas NMpeBbIIIeHUs yCTaBKHU 10
HanpspkeHuto. CUTHa/ 33ZlaHusl OTOOpaXkaeTcss B amIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCS M OTKJ/IIOYAEeTCs NpOrpaMMUpOBaHUEM ycTaBkU F17, BesnMyrHa MUHUMaJbHOIO U
MaKCHMMaJIbHOT'0 TOKa 3aZaeTcs yctaBkaMu F21 u F22, MakcuMasibHas BeJIMUMHA HalPsXKeHUs —
byuknuei F19( cMm. nyHKT 7).

3.16 PexxuM cTabUIM3aIMY HAPSXKEHWs C OTPaHUYeHUEeM TOKa

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEeHUS C
OJHOBpEMEHHBIM OrpaHUYEeHUEM TOKAa, B KOTOPOM CHUCTeMa yIpaBJeHHS aBTOMAaTHUYeCKU
VM3MeHsIeT yNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpsPKeHWe Ha Harpy3ke Ha 3aZlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He [lomycKas
NpeBbILIeHUS YCTAaBKU N0 TOKY. CHUrHaJ 3aJjaHus 0ToOpakaeTcs B BosibTax, HanpuMep Us = 150
B. ®yHkuusa BKJIWOYAETCSd U OTKJIKYAeTCsd NMporpaMMupoBaHWeM yctaBku F17, BesanuuHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOrO HamnpsiKeHUWW 3ajaeTcd ycraBkamMmu F19 wu  F20,
MaKCUMaJibHasl BeJIMYUHA ToKa — QyHKIMed F22( cM. myHKT 7).

3.17 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIU3aUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAHOBKM CKOPOCTH  CTabGUIM3aLUH(
OrpaHUYeHMs) 3aZlaHHBbIX BeJUYMH. [lna 3toro uMeerca QyHkuusa F18, kotopasa MoxeT
NPUHHAMATh 3HAYEeHHUH:

- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUSI MAaKCUMMaJbHO MeJJleHHas,
IpyU 3TOM JOCTUraeTC HauboJbllasg TOYHOCTb CTabW/IM3alUM. TOYHOCTb CTAOU/IM3ALUU
HanpshKeHUs WM TokKa - 1% OT HOMHHAJIbHOTO HaNpsKeHUs CeTH, BpeMs CTabuJIM3aluu NpU
CKayKe CeTeBOr0 HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYEHUs CpejAHsAsA, NPU 3ITOM
JlOCTUraeTcsl CpesHAs TOYHOCTb CTAbWIM3alMUd. TOYHOCTb CTAOMJIM3aLUM HANPSXKEHUS WU
TOKa - 2-3% OT HOMHHAJIbHOTO HaNpsXKeHHUsl CETH, BpeMsl CTabUIN3al MU IpU CKayKe CeTeBOro
Hanps>KeHus1 WU Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpast. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, MPU 3TOM TOYHOCTh
CcTabuan3anMy HU3Kasd. TOYHOCTb CTAOW/IM3allMM HaNpsbKeHUs WJad Toka - 3-5% oT
HOMMHAJILHOTO HaNpshKeHUs CeTH, BpeMs CTAaOW/IM3allMy NMPU CKayKe CeTeBOr0 HalpshKeHUs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaa 1. CkopocTb CTabuJM3allMKd BbICOKas INpPU OOJIbIIOM OTKJIOHEHUH
CTAabUJIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe NPUOJIMKEHUS
CTabUJIN3UPYeMON BeJUYMHBbl K 3aJaHuio. Takodl BHJ, CTabUIM3aLMU MOXET OKa3aTbCs
NOAXO/S1LEN /i1 HeJIMHEMHOW HarpysKHu;

- 4 - rubkasa 2. AHaJIOTUYHO NpeJbIAYIIeMY, HO C TOPa3/l0 MEHBIIUM ObICTPOJIENCTBUEM,
caMas MeJlJIEHHbIM U3 BCeX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
BeinpsiMuTesIb MMeeT crhelnyaibHyo GyHKIU0 FI98( cM. myHKT 7), MpU COXpaHEHUH B

NaMATH KOTOPOM 3HauyeHUs paBHOro 1, Bce mosib30BaTe/bCKUE YCTAHOBKU CTUPAIOTCS, a Ha UX
MeCTO 3alMCbIBAlOTCSA 3aBO/ICKHe 3HaYeHUs1 QyHKIUH.

3.19 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0Ie BU/bl 3aLUT:
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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”.

3.20 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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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
Kopmyca. 3anpelaeTcs UCII0Jb30BaHUe BhIIIPSIMUTEJISL B arPeCCUBHBIX CpeJiax C COepKaHUeM 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
NaHeJIM Kopmyca JIo/>KHbl KpaTKOBPEMEHHO 3aropeThCs U MOTracHYTh, Ha AucIjiee B TedeHue 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

17




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

«_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
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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
. N0/IaHO HalpsKeHHUd, NpaBUJIBHOCTHU
Om?2 HeT CUJIOBOH ceTH!
MO JIKJIYEHUS
C/lMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO HAMpsXKeHHE B CETU
6osibiie 100 B
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSIKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CUJIOBOTO  HaNpPsDKEHUS
JUIMTEJNIbHOCTbIO  GoJsiee  2-X  cekyH[. [lanbHelllllee MoBeJieHUE
Om3 Hal'[an;(;l(g(?:HH' BBINIPSIMUTEJIA omnpejensieTca 3HadeHneM ¢yHkiuu F3. Eciu F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['0TOBHOCTB”; ecyu
F3=1, To BhinpsAMUTENb BOWJET B pexkuM “['OTOBHOCTBL” MocJje Nmojayu
koMaHabl “Cton”
TeMnepaTypa oxaaxawuiero paguatopa goctura 80 C.
Bo3MoxHasg npu4YMHA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
YKaJII03U »KaJ/Il034 OT MbLJIM U Mycopa
Ow4 neperpen!
BeinpsiMuTesib pa3MelleH B IJIOX0 | Y6eAUTbCs, 4YTO  TeMIilepaTypa
BEHTWIMPYEMOM WJM JKAapKOM | OKpY>Kalollero BO3/yxa He
MecTe npeBbimiaeT 40 C. YCcTaHOBUTb
BBIIPAMUTENb B Jpyroe MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [[pO3BOHUTH BbIXO/| BHITPSIMUTES
BBINIPAMUTEA Ha Hastn4ue Mex¢$pasHoTo
KopoTkoe KOPOTKOTO0 3aMbIKaHHUA U
Our7 3aMbiKaHUe! 3aMbIKaHUS Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBg3aThCs C IPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHHe TOKa Harpysk" | YMeHbLIUTb BBIXOJTHOE
NpeBblllIaeT HOMUHAJbHBIA TOK | HaNpsiXKeHUE; YBEJUYUTh
Om10 [Teperpy3ka BbINPSAMUTESA B TeYyeHUe | COMPOTUBJIEHUE HATPY3KU
JJINTEJNbHOT0 BpeMEeHHU
BHYTpeHHssl HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
OpuH M3  JaTYMKOB  TOKa | YCTAaHOBUTH 3HaUYeHUs GYHKIUU
HeWcnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 v onpegenutsb
Omr 12 Hemncripasen pasa 60Jbllle IpPyroro HeHWCNPaBHbIN JaTYUK, HACTPOUTH
JaT4yuk Toka Id
MOKa3aHUsA TOKa C JaTYMKa UIn
3aMEeHUTb ero
HeucnpaBHOCTb B nenu | [Ipo3BOHUTH lleNb U3MEpPeHUs,
Ow 13 HeT usmepenus Ud | usmepenus Ud MIPOBEPUTD Pa3beM B ILJIaTe
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
BeInpsiMUTEJIb HE BOCIPUHUMAET KoMaHy “PaboTa”
HeT omn6ok i Bo3MoxHasg npu4MHaA JencTBus
KoMaHnya “Pa6oTa” He moctynaet | [[poBepuTh mocTymnjieHHe KOMaH/ibl
Ha BBINIPSIMUTEJb paboTa Ha KOHTAKTax KJeMMHHKaA
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yIpaBJIeHUS; y6eauTbCs B
HCIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3anmporpaMMHpoOBaHa
¢yHknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F1;, npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIW PaBHO 0

Bo3MoxHasa npu4YMHA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
ylnpaBJeHUsI WJIA UX HeBEpHOe | MPaBUJIbHOCTh NOJKJIIOYEHUA

NMOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al0LIEero CUrHajia

[IpocMoTpeTh 3HayeHUe QYHKIUU
F2; npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

BeinpssMuTenb nepexoAUT B pexum ‘PaboTa”, curHaa ymnpaBJ/eHUs
HNPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IYeHa, HO Ha BbIXOJEe

HalpAXeHHUd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/IMuMe HaIpsHKeHUs
220B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJNYECKH “3aBHCAeT’, JaHHbIE Ha
WH/IUKaTope OGHOBJISIOTCS HEeCBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIIPUHHMAIOTCS C 3al103/JaHKUEM UJIM HEBEPHO

Bo3mo:KHas npuYnHa JenicTBUs
BcnomoraTtesibHOe nutaHue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W IpOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKEHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu mojavye Hanmps>KeHUs Ha BBINPSIMHUTEJb Ha HAarpyskKe MPHUCYTCTBYET
HanpsibkeHUe, XOTs KoMmaHAa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXxoJuTcs B pexkuMe “'oTOBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepHoe HO/IK/II0YEHH e
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMOAKJ/INYEHUA HArPY3KHU

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh 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

ZTVN-3-230 e s 1 wr.
PYyKOBOZCTBO N0 3KCIIYATALMH ..oovvvreveireireinraesiessne e 1 wr.
| = T0d 1 (0] o WP 1 wr.
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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

26




