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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,
nMeHyeMoro aajiee o Tekcty “TBH-3-LC-N-A”, “BeinpsiMuTeb” UK “YCTPOUCTBO”.

1. Ha3HayeHue

1.1 BbinpsAMUTeJNb NpeJHA3HA4YeH [Js BBIIPSIMJEHUS Tpexda3HOTO IepeMeHHOro
HalnpsbKeHUs1 U peryJiMpoBaHUsl ero JedCTBYMOILero 3HAa4eHUsT Ha aKTUBHOH, aKTUBHO-
WHAYKTUBHOW M €MKOCTHOM Harpyske. PeryjsupoBaHue OCYULIECTBJISETCS 32 CUeT U3MEHEeHHUs
yrJja 3a/lep>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB.

1.2 PerysvpoBaHHe HanpsihKeHUsI HA HAarpy3Ke OCYIIECTBJISIETCS OJHOBPEMEHHO MO BCEM
TpeM ¢as3aM B COOTBETCTBHUE C OJJHUM CUTHaJIOM 33/laHUsA( COBMECTHOE ynpaBJieHUe pa3amu).

1.3 BeimpsaMuUTesIb MOXKeT IPUMEHATBCA KaK /1 pyYHOT0 peryJIMpOBaHUs HANlPSXKeHUs Ha
Harpyske, Ajis 4ero npejiHasHadyeHbl KHOIIKM U NepeMeHHbIM Pe3uCTOp Ha IepeJiHel NaHesx
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHUS B COCTaBe CUCTEMbl aBTOMaTH3aluu. B kadyecTBe
yIpPaBJIAOLIMX CUTHAJIOB MOTYT IPUMEHATbCA:

A) cranpaptHbii curHai 0..10 B;

B) crangaptHbiil curHai 0...20 MA;

B) cTrangapTHbIN curHas 4..20 MA;

[') BHewmwHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

Komanpay paspemieHuss JJjisg paboTbl BBINPSAMHUTENS MOXHO I0JaThb KaK BPYYHYI C
NOMOIIbI0 TyM6Jiepa Ha JIMLEBOM MaHesH, TaK U JAUCTAaHLMOHHO, 3aMKHYB COOTBETCTBYIOIIUE
KJIEMMBI.

Beibop curHasa ynpaBJeHHS W KOMaH/bl paspelleHUs OCYILeCTBJISAETCd MyTeM
IpOrpaMMHUpPOBaAHMUS.

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

1.5 BeinpsiMUTe/ib OTOOpakaeT Ha JUCIJIee TeKyllhe JJaHHble O BeJWYHWHe 3a/aloLiero
CUTHaJIa, TOKe Harpy3Kd, BbIXOJHOM HANpsDKEHWH, peXUMax paboThbl, 3HAYeHUs
NporpaMMHUpyeMbIX YCTAaBOK U KOJibl OIIUOOK.

1.6 BeinpsamuTesb UMeeT IUUMPOKUM KOMIJIEKC 3aljUT M aBTOJUArHOCTHUKHY,
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 xapakrepuctuku TBH-3-LC-N-A

KosinuectBo ¢das 3
CeTb 3x380B + N, 50 I'g
BrixoZjHOE Hallpsi:KeHHe 0.260 B
CxeMa noJK/I04YeHUs HysieBag
CryiakuBaroIUi QUIAbLTP WHAYKTUBHO-eMKOCTHOH
YnpasJienue ¢pazamMu CoBMecTHOe
Hasnnyve BBOJHOr0 aBTOMaTH4YeCKOI0 Jla
BBIKJIKOYaTeJIs
Hasimyne KHONKY aBapUUHOTO OTKJIKOY€EeHUS Ja
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraresibHOe MUTAaHUE 11 CUCTEMBI
ynpaBJieHUs

198-242 B 50 I'y,

HoMHHaJIBHBIN TOK Harpy3ku, A

40, 80, 125, 160, 200

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMsbl ynpaBJieHUs

MukpornpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOP, KHONKHU MaHe x
ynpaBJieHUs

Bxoz ynpaBsieHusi / BXOZHOe 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

Nuaukanusa

Kupako-kpucrasindyecku MHAUKATOp 32-
CUMBOJIBHBIH, 2 CBETOAMO/A

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpammupyembix pese 220 B 5 A.
BeixogHoM curHas: “Pabora”, “ABapus”,
“T'oToBHOCTB”

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

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JJIMTeJbHbIM TOKOM

JJIeKTpOHHAad 3alluTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3anuTa: noteps ¢da3bl UM “caunanue” gpas

JJIeKTPOHHasd

[leperpy3o4Has cnoco6HOCTb

[=1,51Iu - 10 cek, I=1,25 Iu - 30 cek, [=1,1 Iu -

1 MuH
[Topor cpabaTbeiBaHUS 3aLUMThl OT KOPOTKOTO [=3.35In
3aMbIKaHUSA o
ToyHOCTB MOAAEPXKAHUS TOKA B peKUMe 20 I
CTabUJIM3alMY TOKA
Bpems cTabuin3anuy TOKa IpU CKayKe
Hanps>KeHUs CeTH UM Harpy3ku Ha 10% B 2.3 cek
pexxuMe CTabUIM3aL MU TOKA
ToyHOCTB NOAAEPXKAHUS BBIXOJHOTO
HalpsKeHUs B peKUMe CTabU/IM3aLuu 2% Un

HallpAXXeHUud
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BpeMs cTabuim3zanuu BbIXOJHOTO
HaNps»KeHHUs NPU CKauKe Hamps>KeHUs CETU 2 3 cex
WM Harpysku Ha 10% B pexxume h
CTabuIM3allMU HanpsiKeHUs
CTeneHb 3alUILLEHHOCTH P41
OsULAKIEHIe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
A BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa oKpy:Karwleu cpeabl 0.40C
OTHOcHUTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KOHJeHcaTa ( Cyxoe NOMelleHHUe)
sonsuus 2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
yIpaBAsALIMMHU LensaMu
PexxuM paboThl JuauTtenbnbil, [I1B =100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTusa 12 mecsueB

[l paboThbl BBIIPSAMUTENSA HeoOXOAUMO JABa HanpspkeHUsA. OJHO HampshKeHUe uepes3
TUPUCTOPBI KOMMYTHUPYETCA HAa Harpys3Ky — OHO Ha3blBaeTCH CUJIOBBIM HallpSKeHHEM; Jpyroe
HalpshKeHWe MUCMIOoJIb3yeTcd JJ NUTAaHUA CUCTeMbl yIpaBJeHWs - OHO HasbIBaeTcsd
BCIIOMOTraTe/JbHBbIM. BcroMoraTesibHOe HamnpshKeHHe peKOMeHJAyeTcsl NoJaBaTh OT JIMHUHM C
“qUCcTBIM” MUTAHUEM, TO €CTb OT CeTel, B KOTOPBIX OTCYTCTBYIOT UCTOYHUKHU CUJIBHBIX NOMEX,
TaKue KaK CBapOYyHble annaparthl, 3JIeKTPOJBUraTeN! U T.J,.

2.2 BeimpaAMUTe b IpeiHA3HAYEeH [JIJIF SKCIJIyaTalluy B C/Iey0LIUX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U Ia30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcal U
BJIary;

) atmMmocdepHoe gaBseHue oT 84 no 106,7 klla;

) mecto pacnosioxkenus o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydel U APYrUX UCTOYHUMKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoB.

3. YCTpOMCTBO ¥ NPUHLUI A€ UCTBUSA

3.1 BHYTpeHHee YCTPOWCTBO.
BHelIHUU BUJ BBITPAMUTEIS MpecTaBAeH Ha pucyHke 3.1:
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PucyHok 3.1 BHelIHWY BUJ, BBINPSAMUTEA

Ha nuueBoit maHesin pa3MeLjaloTcs 371eEMEHThl MHAWKALUKY U YIIPaBJeHUs:
A) cBeToauof “PaboTa”;

B) cBetoguon “ABapus”

B) Tym6sep “PaboTta”;

[') ’KUAKO-KpPUCTAIINYECKUI UHAUKATOP;

) kaonku “Ilp.”, “®@”, ”>", "<” nns nporpaMMUpPOBaHUs U yIIpaBJIeHUS;

E) py4ka BCTpOEHHOI0 IepeMeHHOro pe3ucTopa;

7K) KkHOoNKa aBapMUHOTO OCTAHOBA;

3) BosbTMeTp NOCTOSIHHOTO TOKA

) CraaxxuBatouuit LC-duabTp.

BuyTpu mikada pazMeniarTcs:

A) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TtupuctopHbie Moayau( 3 WUTYKU);

B) paauaTop oxsaxKaeHuUs;

[') maThl CUCTEMBbI YIIPaBJIEHUS;

) knemMHas kosioaka XT1 /i1 NOAK/II0OYEHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyecKkui BbikIO4YaTeab QF2;

2K) naTuuk Toka

3) BEHTUJIATOPBI OXJIAXK/JeHUS

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kauecTBe pery/iuMpyollero sjeMeHTa B YCTPOWCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXKAbld M3 KOTOPBIX COJAEPKUT MO JBa TUpUcTOopa. CHIOBOe HampsiKeHUe
MOJKJIIOYaeTCsd K CBOOOJHBIM 3a)KMMaM aBTOMaTHYeCKOro BbIKJoudaTe . Ha suieBod maHeau
pa3sMellleHbl 3JIeMEHTbl WHJWKALUW U yIpaBjeHUs. BHellHWe npoBoJa U Kabeau JJis
NO/KJII0YEeHHS HaNps»KeHUs CeTH, Harpy3KHy U lielel yrnpaBJeHHUs1 BBOAATCS B Kad ¢ HUKHEH
CTOpPOHBI. llenu ynpaBjeHUS M CUTHAJM3aLMM NOAKJIKYATCA K KieMMHHKaM X1 u X4
COOTBETCTBEHHO Ha IJIaTe yIpaBJeHUs.
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PexxuMbl pabOoTEhL

BeinpsiMuTe b B J1I060M MOMEHT HaXOAUTCS B OJJHOM U3 PEXKUMOB pabOThl. DTHU PeKUMBI
nepevyucaeHsl B Tabsule 3.1.

Tab6uiuna 3.1 PexxuMbl pabOThI BHITPSIMUTEJISI

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIyJ/IbCbl yIpaBJIeHUA Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCSA, BBIXOJHOE HaNpsKeHHe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pab6ora” wam
“[IlporpaMMUpoOBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpPeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaYeHHe CUTHaJIa 33JaHUsA

“PaboTa”

B 3TOT peXuM BBINPSIMUTENb NEPEXOAUT MPU HAJTUYUU KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAATCS yHpaBJsloLAe
MMIYJIbChbl, HA Harpy3ke NPUCYTCTBYyeT HampspkeHue. Ha uHJUKaToOpe
O0TOOpakaeTcsl TeKyllee 3HaUeHHe CUTHaJsIa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAbl “Cton” ycCTPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“ABapus”

B 3TOT peXxuM BBINPSMUTENb MEePEXOJUT MPU PErucTpanuu KaKou-
JUO0 aBapUMHOM cHUTyaluu. MMNyJbchbl yhpaBJeHUST HA CUJIOBbIe
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locjie perucrpanuu
OTCYTCTBHUS aBapuMHOM CUTyal U BBINIPSIMUTEJb MOXKET
aBTOMaTUYeCKU IMepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBUCHMMOCTH OT BHU/JAa aBapUHHOMN CUTyallMU U 3alIPOrpaMMHPOBAHHBIX
HaCTpOeK.

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHU Y MOSICHAIOIAsg HaAIUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUN NPOTpaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpoIlpoieccopa. YTobbl
NeperTH B 3TOT PeXKUM, HaZl0 B pexxuMe “TOTOBHOCTBH” HaXKaTb KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTEMbl ynpaBJjieHUsi( Korja Ha JAuUCIUIee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoAa4y KOMaH/bl
“PaboTa”. Ilepexoa B peXUM MNPOrpaMMHUPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HHAWKATOpa OTOOpaXkaeTcsi HOMep W Ha3BaHHUe
TeKyled GYHKIUM, BO BTOPOU CTpoKe — 3HaueHUe QYHKIUM H( HJIH)
NOsICHEHHE

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPYKTUBHO BBINIPSIMUTE/Ib BbIIIOJIHEH B BU/le MeTa/JIM4ECKOro HaBecHoro mkada. Ha
nepejiHel aHeJ M UMEITCA OpraHbl YIIpaBJeHUs U UHAMKALUY, lepeyrceHHble B Tabuune 3.2
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Tab6suua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK BbIIPSIMUTE NS

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JlaHHble, peXHUM pabOThbl, 3HAYEHUS

MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJ/eHHe BbIXOJHBIM HallpSX)KEHUEM B PYYHOM pexuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnauyeHue kjeMM kJjeMMHbIX KoJsiofok XT1, X1 u X4 npuBeseHo B Tabuuie 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KineMMHUK llenb
KJIEMMBI

XT1 1 N 151 coelUHEHUS C HEUTPAJIbIO CETU

XT1 2 N Jlnst coennHeHus ¢ Harpyskoi( Beixo “MuHyc”)

XT1 3 + U BbIX | Jlyisg coequHeHus ¢ Harpy3ko( Boixoz “nuiroc”)

X1 1 3B Hanpsxkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jig nogauu aHasorosoro curdaza 0..10 B

X1 3 lynp s nogayu aHasoroBoro curiaza 0(4)..20 MmA

X1 4 Rymp 151 moiK/II0YeHUS CpeJHETO BIBO/|A BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mui aJis aHAJIOTOBOT0 CUTHAJIa YIIpaBJleHUs

X1 6 Ay g moa4y CUrHajia AYMCTaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopmanbHO-pa30MKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPyeEMOro peJjie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje

X4 2 p1

X4 3 H3 P1 HopMasibHO-3aMKHYTbhIM KOHTAKT 1-ro NporpaMMUpPyeMOro
pene

X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
NpOrpaMMHUpPYyeEMOro peJjie

X4 5 O6uuit | O6UMM KOHTAKT 2-TO NPOrpaMMHUpPyeMOro peJjie
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P2
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
peJie
X4 7 HP P3 HopMasibHO-pa30MKHYTBIM KOHTAKT 3-TO

IPOTrpaMMHUPYEMOTO peJie

O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHUpyeMoro peJje

X4 8 p3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Bbi6op crnoco6a noja4y KoMaH/

KoMmanay “Pa6oTa” MOXXHO MoAaTh MECTHO — IIepeBOJIOM PYKOSATKH TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, MJIM AUCTAHIJUOHHO — yTeM 3aMbIKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1
Ha IJIaTe yIpaBJeHus.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJepa B mnoJjiokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsoAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6op MexAy MeCTHbIM WM JUCTAaHIMOHHBIM CIIOCOOOM yHpaBJieHHsS] OCYLLeCTBJISETCS
nporpaMmMupoBaHueM GyHKuu F1( cM. myHKT 7).

3.6 Bbi6op 3a/1a10111ero CUrHaJa
YnpaBisATb ypOBHEM BBIXOJHOIO HANpsXKeHUs BBINPAMUTENS MOXHO MECTHO WJIHU

JAUCTAHLMOHHO. MeCTHO MOXHO yIIpaBJIATh:

A) xkHomkamu “>” u “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAET 3HAUYeHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlIaeT;

B) BCTpOeHHBIM NepeMeHHbIM pe3UCcTOpoM. HaxoxJeHue PUCKU DPYYKU NepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMYy U MaKCUMaJbHOMY
3Ha4YeHMAM 33/aM0Lero CUrHasjaa.

JJ11  AUCTAaHLLMOHHOTO VYIpaBJeHUA B KadeCcTBe VYIPABJAKIIUX CUTCHAJIOB MOLYT
IPUMEHAThCH:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAJI0TOBbBIH 4...20 MA.

') BHENIHU I NTepeMeHHbIN pe3ucTop conpoTuBieHreM 1..10 kOm.

llenn ynpaBJieHWS MOJAKJIOYAKOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHHU(
npujoxeHve A) u Tabauued 3.3. Bpibop UCNoOJb3yeMOro CUrHajJa OCYIIeCTBJSETCSH
nporpaMMupoBaHreM ¢YHKUMM F2( cM. nyHKT 7). BeiMunHa curHazna 3aZjlaHusi oToOpakaeTcs
Ha JIUCIJIee B BOJIbTaxX WK amiepax, Hanpumep U3=50 B, [3=30 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOTO MOBTOPHOTO BKJIKYEHUS

[loBesieHMEe BBINPSMUTEJIS N10CJ€E IPOBaJia CUJIOBOr0 UM BCIOMOTraTeJIbHOI0 HaNpsi>)KeHUs
omnpejessieTcs 3HayeHMeM (QYHKIMHA MOBTOpPHOro BKJI4YeHUss F3, ycTaHaB/vMBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsKeHUs JIJINJICS MeHee [IBYX CEKYH/I, TO BbIXO/IHOE Halpsi>)KeHHe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YpOBEHb, ecau OoJibllle JBYX CEKYHJ, — TO NPU HaJUM4YUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IepeX0AUT B pexkuM “PaboTta”.

Eciu F3=1, To aBTOMaTthyeckoe MOBTOPHOe BKJIYeHHUe 3ampelneHo. Eciau mnposan
HanpsXKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpPEeXXHUH YPOBEHb, eCJiU 60JIblle JBYX CEKYH/, — TO IPU HAJIUYUHK KOMaHAbl “PaboTa” Ha Aucniee
WHJUIMPYETCS coob1ieHue 06 ouirMbKe. B TakoM MoJ/10keHUU BbINPSIMUTE/b 3a0JI0KMPOBAH U Ha
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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 CeTu
- T
Komanga “Pabota”
- T
BeixogHoe Hanpsxenwe, F3=0
-
BeixogHoe HanpaxeHwne, F3=1
- T
Pucynok 3.2 [[pumeHenue pyHkuuu F3
3.8 Bbi6o HKIMY IPOrpaMMHUPYEMBIX peJe

Ha «ksieMMHylo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThl Tpex
nporpaMMHpyeMMbIX pese. B 3aBUcUMOCTH OT 3HaueHus PyHKUUU F4-F6( cM. myHKT 7) pesie
MOTYT ObITh HEAKTUBHBIM HJIU BBINOJHATb QYHKLUIO CUTHAIM3aTOpa C/IeAYI0IINX COObITHUM:

A) BeinpsiMUTe/Ib HAXOJUTCS B pexkuMe “'0TOBHOCTB”;

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

B) BeinpsiMuTe/Ib HAXOAUTCSA B pexxuMe “ABapusi’.

KoHTakThl IporpaMMUpyeMoro peje MoxeT KOMMyTUpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Hu>kHUW ¥ BEpXHUW NTpeJesibl PeryJIMpoBaHus
HwxHul U BepxXHUM TMpeJesbl peEryJUpoBaHUSI COOTBETCTBYIOT MHUHUMAJbHOMY U

MaKCUMaJIbHOMY 3HA4YEHHUI0 YINPABJSIIEr0 CUrHala. YCTAaHOBKA 3TUX 3HAYEHUU MO3BOJISIET
YCTAaHOBUTb T'PaHMUIbl JHalla30Ha, B KOTOPOM OyJeT BeCTUChb PEryJUpOBaHHUE BbIXOJHOIO
HanpsDKeHUsT B MPOIEHTAaX OT HOMHUHAJbHOrO. EC/IM yCTaHOBUTH 3HAauyeHUE JJIS1 HUXKHETO
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To peryiupoBaHue Oy/ieT peaju30BaHO BO BCEM
JlianasoHe — OT HYJIsl 10 MAaKCUMaJIbHOT'0 BbINPSIMJIEHHOTO.

3a/laHre 3HaYeHUW HI)KHETO U BEPXHET0 Mpe/iesIOB PeryJupoBaHus [Jijisi $a30BOro MeTo/ja
OCYILIeCTBJIsSIeTCS MporpaMMupoBanueM GyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxyM orpaHUYeHHd TOKa

[Ipeo6pa3oBaresb MOXeT paboTaTb B peXMMe OTPaHHYEeHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMAaTH4YeCKU H3MeHseT YIpaBJsdwllee BO3JelCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOGbI TOK Harpy3KH He NpPeBbICUJI 3aJlaHHOe 3HayeHUe. [laHHas QyHKI YA N03BOJISET
TOYHO OTpPaHMYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbhiBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUus
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BKJIIOYAETCSl ¥ OTKJIIOYAETCs MporpaMMUpoBaHueM ycTaBku F17, a BeJMYMHA MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.12 PexxuM cTabWIM3AIUU TOKA

[Ipeobpa3oBaTesib MOXKET paboTaThb B peXMMe CTaOUJIM3aLMU TOKA, B KOTOPOM CHUCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI MOJAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3alUuU
TOKa - 2% OT HOMMHAJIbHOTO TOKa peryJsTopa, BpeMsl CTaOWJM3aLUM TOKA NPHU CKauKe
ceteBoro HamnpspkeHuss Ha 10 % - 2.3 cek. Curhasa 3aZjlaHusi oTOOpakaeTcs B aMIlepax,
Hanpumep [3 =27 A. OyHKIMSA BKJIOYAETCA U OTKJIIOYAETCs NIpOorpaMMHUpPOBaHMEM yCcTaBKU F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCUMaJIbHOT'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.13 PexKUM orpaHuYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANPSKEHUs, B KOTOPOM

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKU U3MeHsleT yNpaBJsiollee BO3JelCTBHe HAa THUPUCTOPHI
TakUM 06pa3oM, 4TOObl BBIXOJHOE HaNpsDKeHWe Ha Harpyske He IPeBbICHMJIO 3a/laHHOE
3HaueHHe. DyHKIMA BKJIKYAETCAd M OTKJIYAaeTcd NporpaMMUpoBaHueM ycTraBku F17, a
BeJIMYMHA MaKCMMaJIbHOT'O Hanpsi»KeHUs 3aZaeTca ycraBkor F20( cM. nyHKT 7).

3.14 PexxuM cTabuaM3alMU HANpSXKEeHUS

[Ipeo6pa3oBaresb MOXeT paboTaTb B peXHMMe CTAaOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa yhpaBJIeHUs] aBTOMAaTUYeCKH HU3MeHseT YIpaBJsiiollee BO3JeUCTBUE HAa THUPHUCTOPHI
TaKUM 06pa3oM, 4YTOGbI NOAJAEPKUBATh HANpsSDKEHHME Ha Harpy3ke Ha 33/laHHOM YpOBHE.
To4yHOCTh cTabuaM3auuu HanpsHkeHUs — 2% OT HOMMHAJIBHOTO HAaNpsDKEHUsI CeTH, BpeMs
CTabuaM3alMu NpU CKauke ceTeBoro HampsbkeHus Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcsl B BoJsbTaX, HanpuMep U3 = 150 B. @yHkuusa BkJOYaeTCd U OTK/INOYAETCH
nporpaMMyUpoBaHMeM ycTaBku F17, a BeJMYMHA MHUHHUMaJbHOTO U MaKCUMaJIbHOTO
HanpsikeHUM 3a/jaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxyM cTabuaM3a My TOKA C OTpaHUYEeHWeM HanpsaKeHUs

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAOWUJIM3AIMM TOKA C OJHOBpPEMEHHBIM
OrpaHUYEHUEM HaANpSPKEHHUs, B KOTOPOM CHUCTeMa YNpaBJeHUs aBTOMATUYECKHM H3MEHSET
yOpaBJsilolilee BO3JEUCTBUE HA TUPUCTOPbl TAaKMM 00pa3oM, 4YTOObl MOAJEpPKUBATb TOK
Harpy3KH Ha 33/laHHOM ypPOBHE, OJJTHOBPEMEHHO C 3THUM He JI0NyCKas NpeBbIIIEHUS YCTAaBKHU MO
HanpspkeHuto. CUTHasl 3aZjlaHusl OToOpaXkaeTcs B aMmmepax, Hampumep I3 = 27 A. OyHkuus
BKJIIOYAETCS M OTKJ/IIOYAEeTCs NpOrpaMMUpOBaHUEM ycTaBkU F17, BesnMyMHa MUHUMaJbHOIO U
MaKCHMMaJIbHOT'0 TOKa 3aZaeTcs yctaBkaMu F21 u F22, MakcuMasibHas BeJIMUMHA HalpsXKeHUs —
¢yuknuei F19( cM. nyHKT 7).

3.16 PexxuM cTabUIM3aIMY HANPSXKEHUs C OTPaHUYeHHUEeM TOKa

[Ipeo6pasoBaTesib MoOXeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpsSKEHUS C
OJHOBpEMEHHBbIM OrpaHUYeHUEM TOKa, B KOTOPOM CHUCTeMa yIpaBJeHHS aBTOMAaTHUYeCKU
VM3MeHsIeT YNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEpP>KUBATh
HanpsPKeHWe Ha Harpy3ke Ha 3aZlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He JoINycKas
NpeBbILIeHUS YCTAaBKU N0 TOKY. CHUrHaJ 3aJjaHus 0OToOpakaeTcs B BoJibTax, HanpuMep Us = 150
B. ®yHkuus BKJIWOYAETCSd U OTKJIKYAeTCsd MporpaMMupoBaHHeM yctaBku F17, BesanuuHa
MHHUMaJIbHOTO ¥ MaKCUMaJIbHOrO HamnpsiKeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen F22( cMm. myHKT 7).
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3.17 YcTaHOBKA CKOPOCTHY OTPAaHUYEHMUS U CTAOUIM3AIUU

B mnpeo6pasoBaTesie HMeeTC BO3MOXHOCTb YCTAaHOBKM CKOPOCTH  CTabGUIM3aLUH(
OTpaHUYeHMs1) 3aZlaHHBbIX BeJUuMuH. [ 3toro uMmeerca JyHkuus F18, koTopas MoxeT
NPUHUMATh 3HAYEHHUS:

- 0 - MmegsieHHasA. CKOPOCTb CTAOMJIM3ALUM MU OTPAaHUYEHUS] MAaKCUMaJbHO MeJJleHHas],
Ipd 3TOM JOCTUraeTcsl HauboJblIasg TOYHOCTb CTAbWJIM3aLUM. TOYHOCTb CTAGWUIM3ALUHU
HanpspKeHUs1 Ui Toka - 1% oT HOMMHAJILHOTO HANPSXKEHUsI CETH, BpeMsl CTabUJIU3alMU NIPU
CKauKe CeTeBOT0 HaNpshKeHUs UK Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopoCTb CTaOMJIM3ALMU WJU OTpPaHUYEHUs] CpeJHsis, NMPU 3TOM
JlOCTUTaeTcsl CpefiHsIl TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOMJIM3ALUM HANpPSKEHUS WU
TOKa — 2-3% OT HOMHUHAJIbHOTO HaNpsXKeHUs1 CETH, BpeMsl CTaOUIM3alMU [IPU CKauKe CeTeBOT0
HanpsiKeHUs Wi Harpysku Ha 10% - 3.4 cek;

- 2 - 6bicTpast. CKOpOCThb CTabUIM3aL MU WU OTpaHHUYeHHUs ObICTpasi, IPU 3TOM TOYHOCTb
CTabuaM3alu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHWss Wiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaMpshKEHUsl CeTH, BpeMs CTabMJM3alMU NPU CKayKe CeTeBOr0 HaMpsKEeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkag 1. CkopoCTb CcTabW/IM3aLUU BbICOKAs NPU OOJIbIIOM OTKJIOHEHUH
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTabUIM3UpPyeMOM BeJMYMHBbI K 3ajaHuio. Takoid BHJ CTabUJIM3aLUM MOXET OKa3aThbCs
NOAXOJALLEHN /11 HeJIMHEMHOW Harpys3KHy;

- 4 - rubKas 2. AHaJIOTUYHO NpPeAbIAYLIEMY, HO C FOpa3/l0 MEHbIIUM ObICTPOAENCTBUEM,
caMasi Me/lJIeHHbIN U3 BCEX BAPUAHTOB.

3.18 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
BeinpsiMmuTesnb MMeeT cnenuaibHyto GyHkuuio FI98( cM. myHKT 7), mMpU COXpaHEHUMU B

NaMATH KOTOPOM 3HA4YeHHA paBHOroO 1, Bce NoJb30BaTe/IbCKMEe YCTAHOBKU CTUPAIOTCS, a Ha MX
MeCTO 3alMChIBAIOTCA 3aBO/ICKMeEe 3HaYeHUA QyHKLUH.

3.19 3anuThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHEe BU/bl 3aILUT:

A) 3a1MTa OT KOPOTKOI0 3aMblKaHUs ABJsAeTCA Ly6JUPOBaHHOUN U 0b6ecrieduBaeTcs AByMs
croco6aMu: 3JIeKTPOHHBIM M 3alljdTa aBTOMaTU4YeCKHMM BbIKJAwouyaTeseM QF1l. JiekTpoHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOU 06pabOTKM MUKPOIPOLLECCOPOM CUTHAIOB, NOCTYMAOLIAX
OT JaTYMKOB TOKa. [Ipy npeBbIlIeHNH MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxoUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCsl COOTBETCTBYIOLLee
coobiieHne. B caydae HecpabaTbhiBaHUS 3JIEKTPOHHOM 3aUlUThi( MO NPHUYUHE BHYTpPEHHEU
HEHUCNIPaBHOCTHM WJM c6Oe HacTpoeK) INpPU KOPOTKOM 3aMbIKaHUMM HArpysky 006eCcTOYMUT
aBTOMaTHYeCKUH BbiKIO4YaTe b QF1.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMUTENbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHMHa/JIbHOEe 3HayeHUe TOKa BBIIPAMUTeNA. 3aliUuTa ABJAETCd AyO6JUPOBAaHHOW U
obecrneyrBaeTcsl ABYyMsl CIHOCOOAMM: 3J1eKTPOHHO M aBTOMaTHYeCKUM BbikjawoudaTesneM QF1.
Mukponpoleccop HenpepblBHO U3MepsieT TOK Harpy3kd M HaKallJIMBaeT 3HAayeHUe BpeMs-
TOKOBOIO HMHTerpajla M CpaBHMBAeT ero C yCTAaBKOM, NPHU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIyJIbChl yNpaBJeHHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobuieHue. PaboTta
BBINPSIMUTEJISA GJOKUPYETCS Ha 3 MUHYTHI, IOC/A€e Yero OH MepexoAuT pexuMm “'oToBHOCTB”
ecJiv rmojaHa komanzga “Crom’”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsiMuTes: [ = 1,5 [noMm - 10 cek, [ = 1,25 [nom - 30 cek, |
= 1,1 Inom - 60 cek. B ciyyae HecpabaTbiBaHHUSl 3JIEKTPOHHOM 3alUThI( MO MNPHUYUHE
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BHYTpeHHeH HEeHCNPaBHOCTU WJM COOe HACTPOEK) TUPHUCTOPhI 3AL[UIIAKTCSI OT Meperpy3ku
TEIJIOBBIM paclenuTe/ieM aBTOMAaTHYeCKOT0 BbikitodaTe s QF1.

B) 3amuTa OT meperpeBa pajauaTopa ob6ecrneyuBaeTCs BCTPOEHHBIM TeMIlEpaTypPHBIM
JIATYUKOM, KOTOpPBHIA HeNpepbhIBHO OMNpallMBaeTCs MHUKpolpoleccopoM. [lpenesbHast
TeMmnepaTtypa paauatopa - 80 C. Ilocse cpabaTbiBaHMs 3alllMThl pPaboTa BLIMPSAMUTES
OJIOKHpYeTCcs A0 OXJaxKAeHUs pajuatopa Ao TemnepaTtypbl 60 C, mocje 4yero BBINPSIMUTENb
nepexoAuT pexuM “['0TOBHOCTBL”, ec/iv moAaHa komanza “Cromn”.

[') KOHTpOJIb HAaNpsSPKEHUS CUJIOBOM CETHU OCYUIEeCTBJSETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WM HECKOJbKUX $a3 WM B Cjlydae HX
“cnunanus’.

J) 3amuTa OT OTCYTCTBHUS H3MepeHHUs BbIXOJHOTo HamnpskeHuss Ud. DyHKuus
aKTUBUpPYyeTCs WX OTKJ4YaeTca ¢yHkuued F95. 3amura cpabaTbiBaeT ecad HaNpshKeHUE
Ud<25 B npu npeBblllIeHUH ONpeie/IeHHOTO yrja IPOBOAUMOCTH THPUCTOPOB, UYTO FOBOPHUT O
HEUCIPABHOCTH KOHTypa wu3MepeHus. I[locse cpabaTbhiBaHUSI 3allUThl JAJs ee cbpoca
Heo6X0A1MMO CHATb curHaJ "Pa6ora”.

3.20 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKJIKOYeHue”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAalNpsDKeHWe C HarPy3KH B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITAaTHOM CHUTYyallMM, CBSI3aHHOM C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT PpuKcaL1io CBOEro MoJ0XKeHHs .

B Moen9X TUPUCTOPHBIX BBINPAMUTE/S C HOMUHAJIbHBIM TOKOM 10 160 A npu HaXaTuu
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATeJbHOTO MUTAHMS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPBI HE MOAAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAXKaTUU KHOIKU NOJaeTCs
HanpspKeHWe Ha MexaHU3M He3aBUCUMOTrO pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIDYAETCS MU 06eCTOUYUBAET HAarpPy3Ky.

3.21 Oco6eHHOCTU TUPUCTOPHOTrO PeryJIMpOoBaHU

PerysvpoBaHhe BBIXOJJHOTO HaNpsDKEHUSl OCYIECTBJSETCS 3a H3MEHEeHUs YrJa
OTHNHPAHUSA CHUJIOBBIX THUPUCTOPOB. [IpM NpPOEKTHPOBAaHUM U 3SKCIJIyaTallUd 060pOAYyBaHUSA
c/lelyeT y4ecTb CJeJytoliie 0COOeHHOCTHU:

A) BbINpsiMJIEHHOE HaINpsi>)KEHHE Ha BbIXOJl€ BBINPSMUTEJIS SBJSAETCA MyJIbCUPYIOIIUM —
OHO COJepKUT IOCTOSHHYI0 U IepeMeHHyl0 cocTaBJsiouue. [lepeMeHHass cocTaBJ/sAwILAsg
NposiB/IsieTCI B BHUJE TapMOHHUK. [lepeMeHHasi COCTaBJAfAWIAS YACTUYHO I0JABJSETCS
CTJIQKMUBAOLUM HHAYKTUBHO-EMKOCTHBIM GUJIBTPOM, OJJHAKO MOJHOCTBIO MO/IaBJieHa ObITh He
MoxeT. [IpuMeHeHMe criaxuBawolero ¢GUJbTpa IM03BOJA€T CHU3UTb TapMOHUYECKUe
COCTaBJISIOIIME HANpsXKEHUs] U TOKA Ha BbIXO/le BBINPSIMUTEJIS, HO MIPU 3TOM UCKaKaeT GopMy
BXO/JJHOT'O TOKA M MOHMWXaeT Ko3pPuLMeHT MouHOCTH. [Ipy 3TOM NepeMeHHast COCTaBJAIOILAA
3aBUCHUT OT BEJIMYMHBI yIJia OTIIUPAHUS TUPUCTOPOB U BeJIMUUHBI HArPy3KHU.

B) I[IpuMmeHeHue criaaxuBawuero GuabTpa BeAeT K MOHWXKEHUI Ko3dpduuueHTta
MOILHOCTHU ceTH A0 0,6, I0O3TOMYy TOK B ¢asax NHUTAIOLIEro HalpshKeHUs MPUOJIU3UTENbHO
MOJKET NMPEBbICUTD BbIXOJHOU TOK BBINPSMUTEJSA. ITO CIeAyeT YYUThIBATh PU BIOOpE CEUeHHUs
KabeJsiell ¥ IPOBO/OB J/I1 MUTAHUS BbINPAMUTEA

B) BbixojHOe HampskeHHe BBIIPAMUTE/S MOXKeT CHUJIbHO HU3MEHATbCA NpPU Pe3KOM
M3MeHeHUU Harpy3kd. Tak, HanpuMep, npu pe3koM Habpoce 100% Harpy3kud Hampsi>KeHue Ha
BbIXO/Zle BbINpSAMUTeEJST MoxeT “npocecTs” Ha 30% u 6oJiee, COOTBETCTBEHHO, HA060POT, MPHU
pe3koM copoce 100% Harpysku Hanpsi>KeHHe Ha BbIXOJie BbINIPSAMUTEJS MOXKeT “NMOJANPbITHYTh”
Ha 30% u 6Gosiee. ITO OOBACHAETCA TeM, YTO INPU OJHOM M TOM >Ke yrje NPOBOJUMOCTHU
TUPUCTOPOB BbIXO/IHOE HANPS>)KeHHEe MOXKeT CUJIbHO OT/JIMYaThCs B 3aBUCHMOCTH OT Harpy3ku. B
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pexxrnMmax CTa6I/IJII/ISaL[I/II/I II0 TOKY W HapAXXE€HHUA CUCTEeMa yIpaBJIEHHAd HE MOXET MIHOBEHHO
B CHJIY cBoel HWHEPUOHNOHHOCTH.

CKOPPEKTUPOBATH YroJl IPOBOAUMOCTH TUPUCTOPOB, YTOObI 06ECTIEYUTh 3a/JlaHHbIE TapaMeTphl,
[) Tox B d¢azsax

NUTAKOLEro HampsikeHUs MnpubsausutesbHo paseH 0,7-0,75 ot
BBIXOJIHOI'O TOKa BBINPAMUTeEJA. JTO C/leAyeT YYUThIBaThb NPU BblGOpe ceyeHUs1 Kabesed U
IPOBO/IOB /i/11 MUTAHUs BBIIPAMUTESA

Harpyske

!
'y
240 00

BeinpsiMuTesb NOTpe6JisieT peakKTUBHYK MOLIHOCTb JAaXe NPU YUCTO aKTHBHOU
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PucyHok 3.2 BeixoHOe HanpsbkeHUe BbINIpsMuUTe s 6e3 craaxubatoilero LC-puabTpa(BBEpXY)
Y C HUM(BHHU3Y)

4. Tpe6oBaHMs 6€30NIACHOCTH.
3JIEKTPOYCTaHOBOK”,

4.1 BbIIpsAMUTeNb COOTBETCTBYeT JAeHCTBYIOILMM TpeboBaHuAM “IlpaBui ycTpoicTBa
«[IpaBusam
noTpebuTesen».

TeXHUYeCKOoH

IKCIJIyaTalldd  3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYyCTAaHOBOK

4.2 Jlna paboThbl BbINPSIMUTEJIS MCHOJb3yeTCsl ONacHOoe JJis XKU3HU HanpshbkeHue. [lpu
YCTAaHOBKE BBINPSIMUTEJNSI Ha OOBEKTe, a TaKXKe INpPH YCTPAaHEHUH HEUCHPABHOCTEH U
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TEXHUYECKOM OOC/IY>XMBAaHUM HeOOXOJUMO OTKJ/IYUTH BBIIPSAMUTENb W MNOJK/IOYaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJSl B arpeCCUBHBIX CpejiaX C CoZlepKaHUeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.

4.4 Tlogk1r04eHUe, peryJMpoBKa U TeXHUYECKOe 0OC/IyKMBaHHe BbINPSAMUTENSA JOJKHbI
IPOM3BOJUTHCA TOJIbKO KBaJMPULHUPOBAHHBIMHU CIeNUaJMCTaM{, W3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcllyaTallMd W TeXHUYeCKOM OOCJAy>KMBAaHUM HeO006XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCIJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeN e ».

4.6 /1A 3a1lUThI 00CIyKMBAIOLLEr0 NepCcoHasa BBINPSAMUTE/b [JOJKEH ObITh 3a3eMJIEH.

4.7 BplnpsAMUTeNb He MOXeT ObITb HCIOJb30BaH KaK pasbeJUHUTE/]b ILeNu WIU
H30JIMpYIollee YCTPOUCTBO.

4.8 Ecnu ciayydailHas moJijaya HaMpsiPKeHUWe Ha HarpysKy MpeJCcTaBJsieT ONaCHOCTb JJIs
nepcoHaja WM O06OpyZ0BaHUS, TO BbINPSIMUTENb HEOOXOJUMO TMOJAKJKYATh 4Yepes
npepbiBaTeb, HANPUMEDP, KOHTAKTOP, YIIpaBJisieMbld BHELIHEN CUCTEMOM 6€30MaCcHOCTH.

4.9 PaboTa BbIIPAMUTENSA CONPOBOXKJAETCA BblAeseHHMeM TemJa. [yid npenoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U Ipel0TBpalleHHs NoXKapa Heo6X04MMO:

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

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

B) npu ycTaHOBKe He0o6X0oUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NPOCTPAHCTBA
10 NIepUMETPY BbINPAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CnenyeT yCTaHOBUTD BBINPSAMUTEJIb Ha IUTATHOE MECTO M Ha/leXKHO 3aKPENUTh ero.
5.2 3a3eMJIUTh BBINIPSAMUTEJIb B COOTBETCTBUE C TpeboBaHUAMMU [1YD.

5.2 [Ipok/iaApIBalOTCA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MUTAlolled CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeueHHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

54 llenu aAaa MOJAYM CUTHAJIOB YIpPaBJIeHUS CJeAyeT BbINOJHATh BUTBIMM MapaMH
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOeCneYuTb HX HaJeXHbIM KOHTAKT C
KJIEMMHHUKOM BBINPSMUTEIS, JJisl Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYHMCTHUTb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHbIe HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
IIPOBO/IOB OCYLI€CTBJISIETCS 10T BUHT.
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5.4 He ponyckaeTc Npok/aajKa JHUHUHM YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IaMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 [loakaoueHue BHELIHUX ILeNell K yCTPOMCTBY NPOU3BOAUTCS MO CXEMaM,
NpyBeeHHbIM B [IpunoxeHuu A.

5.6 [Ipu BbINOJITHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATH TOJBKO CTaHAApPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXOJUMO BbINIOJIHUTD CJIeAYIOLIME 1eUCTBUS:

A) nmpousBecTH MOJAKJIYEHHE MO cXeMe 1, yKa3aHHOW B NPUJIOKEHUM A, MpPU 3TOM B
KavyeCcTBe TECTOBOW HAarpy3KH PeKOMeHJyeTcs MOJKJIIYUTh JIaMIlbl HAKaJUBAaHUS MOIIHOCTbIO
100-150 BT;

B)y6euTbcs B NPAaBUJIbHOCTH MOJKJIIOUEHUS] BHEIIHUX Lielled MUTaHUS U YIpaBJeHUs,
3a3eMJIeHHs], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSI Ha BbIXO/IE;

B) mnojaTh HampsipkeHHEe Ha BBINPSIMUTE b, IPU 3TOM BCe CBETOJUOJbl Ha NepeaHel
naHesiv mkada J0/KHbl KPaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, HAa JUCIIee B TeyeHUe 10
CEKYH/JI, I0JDKHA OTOOpPa3uTbCs HAANHWCh TeKylled MoJesu BbIIpsAMUTeENs. Jlajsee HA JUCIIee
0TOOpa3UThCsA HAAMUCh “OTOBHOCTH” M TeKylllee 3HAUYeHHEe CUTHaJIA 3aJaHusi( HaNpsKeHUs
uan Toka, HanpuMep U3=50 % ). 3To o3Ha4yaeT, YTO BBLINPSMUTEJ]b TOTOB K paboTe U
IpOrpaMMHpPOBAHHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeEeT HACTPOMKU: NoJlaya KoMmaHAbl “Paborta”
OCYILeCTBJISIETC MeCTHO TyMOJilepoM C JIMLEeBOW TMNaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B nosoxkenue “Brka” u
IPOKPYTUTE PYYKYy NEePEMEHHOTO PE3UCTOpa OT OJHOT0 KpaWHero MoJIOXKEHUsS A0 ApPYroro.
Y6enuTech Npu 3TOM, YTO Ha NMOJK/JIIOYEHHON Harpyske( JlaMIlax HaKaJMBaHUS) W3MeHSETCs
HalnpsiKeHHUe B COOTBETCTBHUE C CUTHAJIOM 33/laHUS.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOY HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HauyeHUs1 QYHKIUU.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXXMUTe KHONKY “@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3HaueHUe QYHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

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

Jl1s1 TOro, YTOOGbl COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vUTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOM 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLMM COXPaHATb He TpebyeTCsl, HAaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPOH CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HaYyeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO

HaXKaTb KHOMKY “@”.
7.4 OyHKIIMY ¥ UX 3HAYEHHUS.

[IporpamMmupyeMble GYHKIMU BBIIPSIMUTEJIS llepevyrcieHbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyemMbie QyHKIIUU

dyH- Haanuce Ha OnucaHue
KA HHAUKATOpEe
Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “Pabora” mnojaeTcd MeCcTHO WJIH
JUCTAHLIMOHHO
3HaueHue Hagnucoh [TosicHeHue
F1 Crnoco6 ymp. KomaHnpa “PaboTa” nojaeTcsi nepeBooM PyKOSTKU
0 TyMb6J1ep “ » “pn »
TyMOGJiepa “PaboTa” B mosiokeHue “BkJ
Komanga “PaboTa” mojjaeTcs nyTeM 3aMbIKaHHSI KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOH K0JI0AKU X1 nJ1aThl yripaBJieHUsI
OnpenesisieT cUrHaJ ynpaBJieHUs] BBIXOAHbBIM HaNpsiXKeHHEM
3HavyeHue Hagnuch IlosicHeHue
CurHan 3aZjlaHus U3MeHseTCs HaXKaTHeM KHOIIOK “>" u
ll<"
0 KHONKU “«“ »
HaxkaTue “>” yBesIMYMBaeT BbIXOJJHOE HANPsHXKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOJHOE HaNpshKeHHE
Curnasn 3aZjaHusl U3MeHAeTCs IOBOPOTOM PYYKHU
NepeMeHHOT0 Pe3UCTOpa, Pa3MeIleHHOr0 Ha JIMLEBOH
1 BCTP.PE3UCTOP | MAHEJIHU. [TonoxxeHue “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . “ »
MHUHUMaJbHOM BeJIMYMHE 33/iaHus, oJa0KeHue “Makc
— MaKCUMMaJIbHOM BeJIMUMHE 3aJaHUsl.
Curnas 3aflaHus NoJaeTcsd BHEMIHUM HanpsbkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJj 3ajlaHus noJlaeTcs TOKOM ynpanJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus 0JlaeTcsi TOKOM ynpaBJjeHus 4-20 MA
BHELW Curnasn 3afaHus NOJAeTCs BHELIHUM IepeMeHHBIM
5 ' PEe3UCTOPOM. PekoMeHayemoe 3Ha4YeHUe
pe3ucTop
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
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OnpenensieT NoBeJleHUE BBINPSAMUTENS MOCAE MPONAXKU HANPSKEHUS CUJIOBOHM ceTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”

3HaueHue Hagnuce [TosicHeHuUe
Ecin mpoBas HanpspkeHUs [JJWIACA MeHee 2 CeK -
BBIXOJIHOE HaNpshKEHWEe CKayKOM BO3BpallaeTcsd Ha

0 BKJIFOYEHO NpPEeXHUU ypOBEHb.

Eciu mpoBan HanpsbkeHuUs AJjuicsad 6ojiee 2 ceK -

F3 aBT.BKJI. IPOUCXOJUT aBTOMATHYECKOE MOBTOPHOE BKJIKUEHHE.
Ecin mpoBas HanpspkeHUs [JJIWJACA MeHee 2 CeK -
BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
NpPEXHUU ypOBEHb.

1 oTkJw4YeHo | Ecium mpoBan HanpsbkeHuss jiuicsd 6ojiee 2 cek -
aBTOMAaTHYECKUH Iepe3anycKk He NPOUCXOAHUT; YTOObI
nepedTd B pexuM “PaboTa” HYKHO MOAATh KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpejensieT ycaoBue cpabaTbiBaHUs 1-ro NporpaMMHUPyeMOro peJie
3HavyeHue Hagnucek [TosicHeHue
0 OTKJIIOYeHO | Pesie HeaKTHMBHO BO BCeX peXUMax paboThl
1 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJAUT NIPHU NepeXo/ie B PEXUM
F4 1-e pene 'OTOB “ToToBHOCTB”
2 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MePEXOIE B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEXUM
ABAPUA “ABapus”
OnpejensieT ycaoBUe cpabaTbIBaHUs 2-I0 MPOTrPAaMMHUPYEMOTO peJie
3HavyeHue Hagnuce IlosicHeHue
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJAUT NIPHU NepeXo/ie B PEXUM
F5 2-e peJie 'OTOB “T'oToBHOCTB”
2 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOIE B PEKUM
PABOTA “Pa6oTa”
3 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPHU NepeXo/ie B PEXUM
ABAPUA “ABapust”
OnpepenisieT ycjioBUe cpabaThiBaHUs 3-T0 NIPOrpaMMUPYEMOro peJse
3HavyeHue Hagnuce IlosicHeHue
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT NIPU NepeXo/ie B PEXUM
F6 3-e peJie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPHU NepeXo/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
ABAPUA “ABapus”
F11 UIABH. VK BpeMs miaBHOro BbIXOJla HANpsDKEHUS HA 3a[laHHbIN ypoBeHb. /|[Mana3oH 3HauYeHUH
-1y ¢yuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 | miaBH. BB BpeMs nmi1aBHOTO CHWXKEHUs HaNpsyKeHUS [0 MUHUMAaJbHOr0 3HadyeHus. /[uana3oH
) " | 3HaueHu#t dyHkuuu ot 0 0 25 cek c marom 0,1 cek
F15 | mmkmnpesen MuHuMaibHOEe 3HaYeHUe CUrHaja 3afaHusd B %. /luana3oH 3HaueHUd GyHkuuu oT 0%
TP J10 100%, Ho He GoJsiee 3HauyeHus1 ¢yHKIUU F16. luckpetHocts 0,1%
F16 | Bepx. mpexen MaxkcruMasnbHOe 3HaueHre CUrHasa 3aJaHus B %. [/luana3oH 3HaueHud ¢yHknuu ot 0%
px.Tp J10 100%, Ho He MeHee 3Ha4YeHus PyHkunu F15. luckpetrHoctb 0,1%
QOyHKIMA BKJKOYAET PEXUMbl CTAaOWIM3ALMU WM OFPAHUYEHUS TOKA, HANPSKEHUs,
MOIIHOCTHU
F17 pexum
3HavyeHue Hagnucek [losicHeHue
0 OTKJI. PeXMMbI OrpaHUYeHHUs UM CTA0UIN3AIMU OTKJIIOY EHBI
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1 orpaHuyenye I | BKJIIOYEH peXUM OTpaHUYeHUs TOKA
2 Cra6umsauus | | BKIOYeH pexxyuM cTabuan3aluu ToKa
3 Orpanuvenue U | BKJIIOUEH peXUM OrpaHUYeHHUs HaNPsHKeHUs
4 Crabuinsauns | BK/IIOUEH PeXUM CTAaOUIN3aLMK HAllPSXKEHUS
U

BriitoueH peXuM CTabW/IM3alMM TOKA C OrpaHHUYeHHUEM
5 Crablorp U p t p

HanpsHKeHUs

BruiroueH €KUM CTabWJM3allui  HaNpshKeHusas ¢
6 Ctab Uorp I b a P

OrpaHHUYE€HHEM TOKA

qDYHKL[I/IH onpeaendeT CKOpoCTb M TOYHOCTb CTa6I/IJ'II/I3aI_[I/II/I HJIN OTPaHHUYEHHUA

0 MepnenHass | MeaseHHasl cTaOUIM3alUs, BbICOKast TOUHOCTb
1 cpeHss CpenHss cTabuausalys, cpe/iHsisi TOUHOCTh
F18 | cra6umsamus 2 ObICTpas BoicTpas cTabuin3alus, HU3Kas TOUHOCTh
3 R —— BoicTpass mnpu OOJIBIIUX OTKJOHEHUSIX OT VCTaBKH,
Me/lJIEHHas IPY MaJIbIX OTKJIOHEHHUSIX
4 rH6Kas 2 AHaJIOI‘I/I‘II;IO rubkasgs 1, HO C ToOpasfo MeHbIIUM
OBICTPOIEUCTBUEM
OnpenenisieT MHUHMMaJbHOEe 3HAueHHE HaNpPSKEHUST Ha Harpyske B pexume
F19 H.mpefen U | cTabWU/IM3anMU HanpsbKeHUs. 3HadeHHe GYHKIMHA He MOXKeT NPEeBbICUThH 3HAaYeHHe
dyuknuu F20
OnpenenisieT MaKCMMaJibHOe 3HayeHUe HaNpshKeHHWsT Ha Harpyske B pexume
F20 B.peflea U | cTabuau3auuy HanpsbkeHUsl. 3HaueHUe QYHKIMKA He MOXKeT ObIThb MeHbllle 3HaueHHUs
dyuknuu F19
F21 u. npegen | OmnpenesisieT MUHMMaJIbHOE 3HAaUYeHHE TOKA B Harpy3Ke B peKuMe CTaOHJIN3al[UH TOKa.
3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22
OnpenenisieT MakCMMaJibHOEe 3HAaYE€HHE TOKA B Harpy3ke B pexXUMe CTabWuIu3aluy ToKa.
F22 B. ipejien | 3HaueHue QYHKIMU He MOXET NPEeBbICUTh HOMUHA/JbHBIA TOK BBINPSIMUTEJS U He
MOXKeT ObITh MeHbIlle 3HaUYeHHusA PyHKIuH F21
QYHKIMSA BKIKYAET WKW OTK/II0YAaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gas”
F92 | komrposn bas 3HayeHHe Hagnucek [TosicHeHUe
0 BKJIIOYEHA 3alyTa BKAYEeHa
1 OTKJIYeHa | 3amuTa OTKJIKYeHa
BrUII0YaeT WJIM OTKJII0YAET 3al[UTy OT MOTEPU U3MePEeHUs BIXOJHOTO HanpshkeHus Ud
FO5 3amura Ud 3HayeHHe Haanuce
0 BKJI 3alyTa BKAYEHA
1 OTKIJI 3alyTa OTK/JAYeHa
3anuch B 1aMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJYaHUIO)
3HavyeHHe Hagnucek ITosicHeHue
0 HeT 3HaueHUsT BCeX MPOTPaMMHUpPYyeMbIX JGYHKIHHA He
H3MEHSeTCA
Bce nporpaMMupyeMble byHKIIMU MNPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHHe 3HaYeHHe
F98 3aBOJ,. HAaCTp. 1 0 16 100%
F2 1 F17 1
1 Aa F3 0 F18 1
F4 1 F19 0
F5 2 F20 Unom
F6 3 F21 0
F11 5 cek F22 IHOM
F12 3 cek F92 0
F15 0 F95 0
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8. UnauKanusa JaHHBIX HA JUCILIee

B Ta6sune 8.1 npuBeieHbl 0TOOpaXkaeMble Ha JUCILIeE JaHHbIE 1/ BCEX PEKUMOB.

Pexxum

OTobpakaeMble aHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”

['oTOBHOCTB 2-9 cTpoka BesnyuHa 3ajarouiero curHaja, Hamnpumep, Usz=50%,
U3=250B, I3 =66 A.

1-a crpoka Koj yHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,

[IporpammupoBaHue | F2 - curnan ymp.
2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOe MOsiICHEHHE
1-4 cTpoka BesimumHa 3a/jal011ero CUrHana
Pa6oTa 2-1 cTpoKa BesnuMHa TOKa Harpysku, BBIXOJAHOTO HanpsikeHUs b
TeMnepaTypa paguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C
ABapus Koz omin6ku 1 ee Ha3BaHuUe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoo6blI UX YCTpAaHEHUA

Bo3MoXXHble HEUCIIPAaBHOCTH M CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabsnne 9.1

Tab6smua 9.1 Bo3aMoXKHbIe HEMCIPABHOCTH U COCOObI UX YCTPAHEHMUS

N OmH6KH Haanucek Ha IlossicHeHHne
WHJMKaTope
YcTpoHCTBO He 0GHAPYKMBAET HAPSDKEHHE CETH
Bo3MoXxkHasg npu4MHaA JencTBus
HanpsixkeHue Ha BBINPSIMUTEJb He | YOEUThCS B MO/IK/IIOUEHUHN
N0JJaHo HanpsiKeHus, NPaBUJIBHOCTHU
. MOJIKJIKYEeHUS
Om?2 HeT CUJIOBOH ceTH! > >
He BkJueH aBToMaTHyecKui | BkiawoduTtb aBTOMaTHUYECKUU
BBIKJIIOYATE b BBIKJIIOUATEJIb
C/lIMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, YTO HAMpsiKeHHEe B CETU
6osibiie 100 B
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHUsT  WJM  MNpPOBajJ  CWJIOBOTO  HaNpPsDKEHUS
JUIMTEJNIbHOCTbIO  GoJsiee  2-X  cekyH[. [lanbHelllllee TMoBeJieHUE
Om3 Hanan:;:Zl:Hﬂ' BBINPSIMUTEJIA omnpejensieTca 3HadeHneM ¢yHkinuu F3. Eciu F3=0, To
' YCTPOUMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; ecyiu
F3=1, To BhinpsAMUTENb BOWAET B pexkUM “'OTOBHOCTBL” mMocJje Nmojayu
koMaHgb! “Cton”
TeMnepaTypa oxaaxgawuiero paguatopa gocturJa 80 C.
Bo3MoxHasg npu4MHaA JencTBus
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQKIEHUS BEHTUJISITOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
Owd neperpes! YKaJII03U »KaJ/Il031 OT MbLJIM U Mycopa
BeinpsiMuTeNb pa3MellleH B MJ0OX0 | YOeUThCAd, UTO  TeMIlepaTypa
BEHTWIMPYEMOM WJIM JKAapKOM | OKpYKalollero BO3/yxa He
MecTe npeBbimaeT 40 C. YCTaHOBUTb
BBIIPAMUTENb B Jpyroe MecCTOo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Ow?7 KopoTkoe KopoTkoe 3aMblkaHUe Ha BbixoJe | [IpO3BOHUTH BBIXOJ BbINPSIMUTEISA
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3aMbiKaHUe! BBINIPSIMUTEJIS Ha HaJinuue Mexpas3Horo
KOPOTKOT0 3aMbIKaHUS U
3aMbIKaHU{ Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
npeBbIllIaeT HOMUHAJBHBIA TOK Hanpsi>KeHUe; YBeJTUYUTh
Om10 [leperpyska BBINIPAMUTEJA B TeyeHue CONPOTHUBJIEHHE HAarpy3KH
JJINTEJNbHOTO BpeMeHHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
HeucnpaBHOCTb B uenu | [Ipo3BOHUTE 1leNb H3MepPeHUs,
Om 13 HeT usaMmepenusi Ud | usmepenus Ud NIPOBEPUTH pa3beM B IJIATe

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BeInpsiMUTEJIb HE BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha BbIIPSIMUTEJb

[IpoBepUTh NMOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HMCNIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3anmporpaMMHpoBaHa
¢yuknua F1 - BweIGop cmoco6a
0/1a4Y1 KOMaH/bl

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

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIK PaBHO 0

Bo3mo:KHas npuynHa JenicTBUs
HewncnpaBHOCTB nemnei | [IpoBepuTh 11eJIOCTHOCTb U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIIDYEHH e

neney ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jalolero CUrHazia

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HencnpaBHOCTh  KHOMOK WM | OTIPaBUTb B PEMOHT
BCTPOEHHOI0 nepeMeHHOr0

pe3ucropa, BHYTpEHHSSA

HEHCIIPaBHOCTb

HeT omin60ok

BeInpssMUTEIb MEpexXoAuT B pexxuMm ‘PaboTa”, curHaa ymnpaBJ/ieHUS
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJKJYeHa, HO Ha BbIXOJEe

HalpAXeHHd HET

Bo3MoXkHas NpUIUHaA

JencrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepUTH
THPUCTOPOB

HCIIPAaBHOCTb

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omn6ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoxHasA npu4YMHaA JencTtBus
He n1nopgaHo BcrnomorarTe/JibHOe | BKAKYUTH aBTOMaT QF2,
nutanue 220 B MPOBEPUTh HaJIHW4YUe HaNpSKEeHUs
220 B Ha koHTaKTax aBToMaTta QF2
Haxxata  kHomka  “ABapuiiHoe | OT)KaTb KHOIKY
oTKJoYeHue”

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe BBINPSAMUTENb MEePUOJUYECKH “3aBUCAeT’, JaHHble Ha
WH/JMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3al03/JaHHEM UJIH HEBEPHO

Bo3MoXkHas NpUIUHaA

JencrBusa
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BcnomoraTtesbHoe nutaHue | [IpoBepbpTe ocuusorpadpom
COJIEPXKUT MHOTO noMex; | HIMYMe IOMeX W IMpOBaJoB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIpsKeHUH.
pOBaJIbl HanpsbkeHus | [logaTh BcnoMoraTesibHOe NMHATaHUe
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JUHUU

o6opyaoBaHus (

3JIeKTpOABUraTesield, CBapOYHbIX

annapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh OTnpaBUTb B PEMOHT

[Ipy nosave HanNpsPKEHHWS Ha BBINPSIMUTENb Ha Harpy3ke MpPUCYTCTBYET
HanpsbkeHUe, XOTsA KoMmaHza “‘Pabora” He 10JjlaHa, BBINPAMHUTED
HaXoJUTCs B pexkrMe “I'oTOBHOCTB”

Bo3MoxKHasg npu4MHaA JencTBus
HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP

TUpHUCTOPA
Hesephnoe NoJK/II04YeHUe | Yoe uTca B NPaBUJIbHOCTH
Harpysku NOJKJ/I0YEeHNs] HAarpy3KHU
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
[Ipu paboTe BHINPSIMUTEJIS BbIK/IOYaeTcss aBToMaT QF1

Bo3mo:KHas npuYnHa JenicTBUs

HeT omu60ok

CiMiKoM 60JIBLION TOK HAarpy3KH | Y6eJuTech, YTO TOK Harpyskd He
NpeBbILIAeT HOMHHAJIbHBIA  TOK
- JIAHHOUW MOJIeJI BBINPSIMUTEJIS.

KopoTkoe 3aMbikaHUe Ha Bbixozie | “[Ipo3BOHUTE” BHIXO/ BHINPSIMUTEJISI
HewucrpaBHOCTb aBTOMAaTa 3aMeHHUTb aBTOMAT

Haxkata  kHomka "ABapwuiiHoe | OTXKaTb KHOIIKY "ABapuiiHoe
oTKJoYeHue” OTKJIloYeHue”

10.

10. TexHu4ecKoe 06C/IyKUBaHUE

1 TexHuYyecKoe 06CIy>KMBaHHUE BBIIPAMUTEJSA IPOU3BOAUTCA He pexe OJHOIrO pasa B

mecCTb MeCALEB K BKJIIOYAET B cebs:

A)
B)
B)
r)
H)

11.
A)
B)
B)
r)

KOHTPOJIb KpeIJIeHus;
KOHTPOJIb 3JIEKTPUYECKUX COeJJMHEHUH, TOATSP)KKA BUHTOBBIX COeJIUHEeHHUH;
yAaJieHre NbLJIU U TPs3Y;

KOHTPOJIb UCTPABHOCTH BEHTUJISITOPOB;

KOHTPOJIb TEMIIEPATyPHOI0 peXUMa.

11 MapkupoOBKa BBINIPAMUTEIA

1 Ha kaxx/ bl BBIIPSAMUTEJb HAHOCATCH:

Ha3BaHUe BBINIPAMUTEJIS;

0603HayeHHUe NUTAIOIEero Hallps>KeH!s U 4aCTOTh;
noTpe6JisieMasi MOLHOCTb;

CTeNeHb 3alUThl KOPIyCa;

/1) 3aBoACKOM HOMep;
E) rog usrotossieHus.

12.
AIIUK.

12 YnakoBKa 6J10Ka

1 YnakoBKa BBINPSIMUTE/SI NPOU3BOAUTCA B KapTOHHYIO KOPOOKY WJIM JlepeBsHHbIN
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13 TpaHcnopTUpOBaHHE U XpPaHEHUE

13.1 BpInpsAAMUTENb XPaHUTb B 3aKPbITHIX MOMELIEHUSAX B KAapTOHHBIX KOPOOKax HWJIH
JlepeBSIHHBIX ALIMKaX [IPU CJIeAYIOLUX YCI0BUAX:

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

B) oTHocHUTeIbHAsA BJAXXHOCTb Bo3/iyxa He 6osiee 80 % npu TemnepaTtype 35 C.

Bo3zyx B noMeleHHMU He JOJDKeH COZepXaTh MblIM, TapoB KUC/AOT U ILesIoUel, a Takxe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

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

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOJAMUTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

TBH-3-LC-N-A .ot e e 1T
PYKOBO/CTBO MO 3KCIIYATALLMHU ...cevvereeeneenseeernneneneens 1wt
| = T0d 1 (0] o WP 1wt
KOMIIIEKT KPEIIEMKA .. vevereruueeeererssneresessneeesasnsneneseesnnens 1wt
KUTFOUH ... veiee e et e e e e 2 T

15 F'apaHTHiiHbIE 06513aTE/JIbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB CO AHSA MPOAAXKH, TPU COBJIIOJeHUU
N0J1b30BaTeJIEM YCJIOBUHM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTaXa

15.2 B csiyyae BbIX0Ja BBINPSIMUTEJSI U3 CTPOSI B Te€YEHHWE TapaHTHUUHOrO CpoKa MpHU
CObJIIZIEHUH T0JIb30BaTe/ieM YCJAOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUS, XpaHEHUs U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIIeCTBUTD €ro 6eCraTHbI PEMOHT UJIW 3aMeHY.

15.3 B cayyae HE06XOAMMOCTH TapaHTUHMHOTO U NMOCTTAapaHTUHHOTO peMOHTA NMPOAYKIUHU
N0JIb30BaTe/ib MOXKET 0O6paTUTBCSA MO aJipecy, yKa3aHHOMY caiTe KoMmnaHuu: https://zvezda-

el.ru/
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IIpunoxenue b 'abapuTHbIE U NPUCOeJUHUTETbHbIE pa3MepPbl
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Tab6sinna b1 F'abapyuTHBIE U IPUCOEAUHUTEbHBIE Pa3MepPbl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-LC-N-A-40 480 516 | 546 720 680 | 194 | boaTsl M10 30
TBH-3-LC-N-A-80 560 602 638 | 840 790 | 194 | Boatel M12 48
TBH-3-LC-N-A-125 560 602 638 | 840 790 | 194 | boatel M12 56
TBH-3-LC-N-A-160 660 702 738 | 940 890 | 222 | boatbet M12 72

TBH-3-LC-N-A-200* 760 802 838 | 1300 | 1250 | 282 | BoaTtet M12 90

* MOXKeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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