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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-N-A”, “BeinpsamuTesnb” Uiv “ycTpoucTBo”.

1. Ha3HayeHue

1.1 BbinpsAMUTeJNb NpeJHA3HA4YeH [Js BBIIPSIMJEHUS Tpexda3HOTO IepeMeHHOro
HanpsbKeHUs1 W PeryJMpoBaHUs ero JAeWCTBYIOLIero 3HayeHUs Ha aKTUBHOM U aKTUBHO-
WHAYKTUBHOW Harpy3ke. HejonmycTUMo NoJK/I0YeHHEe K BhIMPSAMUTEN eMKOCTHON HarpysKu —
aKKyMyJISTOPHOM 6aTapeH, mpeobpa3oBaTeJist YaCTOThI U T.I. PeryjiMpoBaHue OCyllecTB/IsSIETCS
3a CYEeT U3MeHEeHH YTJia 3a/[eP>KKHU OTIIUPAHHUS CUJIOBBIX THPUCTOPOB.

1.2 PerysvpoBaHMe HanpshKeHUs] HAa Harpyske OCyIeCTBJISA€TCS OJJHOBPEMEHHO 10 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.3 BeinpsAMuUTEb MOXKET IPUMEHATHCA KaK /1 pyYHOTO peryJIMpOBaHUs HalpsXKeHUs Ha
Harpyske, AJis 4ero npejiHa3HayeHbl KHOMKU U MEepPEMEHHbIM pPe3UCTOP Ha MepeiHel MaHe U
mkada, Tak U JUCTAHIIMOHHOTO yIpaBJieHHs] B COCTaBe CUCTEMbl aBTOMAaTH3alMU. B kadyecTBe
yHpaBJSALAX CUTHAJIOB MOTYT IPUMEHSAThCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay paspelneHuss i paboThbl BBINPSIMUTENS MOXKHO MOJaTh KaK BPYYHYH C
NOMOLbI0 TyMOJiepa Ha JIULEBOW MaHeJU, TaK U JUCTAHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJIEMMBL.

Beibop curHasa ynpaBJeHUss W KOMaH/bl pa3pelleHusl OCYLIeCTBJISEeTCS MyTeM
NpOrpaMMHPOBAHUS.

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

Tabsnna 2.1 - Texuuueckue xapaktepuctuku TBH-3-N-A

KosinuectBo ¢das 3
CeTb 3x380B + N, 50 I'g
BrixoZjHOE Hallpsi:KeHHe 0.260 B
CxeMa noJK/I04YeHUs HysieBag
CryakuBaw MU GUIBTP Het
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

BuyTpu mikada pazMeniaroTcs:

A) aBTOMaTHYecKU# BoikIO4aTe b QF1;

B) TupuctopHbie MoayaH( 3 IITYKH);

B) paauaTop oxsnaxjeHus;

[') maaTel cucTeMbl ypaBJieHHUS;

) xkneMMHas Kosioaka XT1 i1 moAK/II0YEeHHUS Liellell Harpy3Ky;
E) aBTOMaTHuyeckui Bbika4aTeab QF2;

2K) maTuuku Toka ( 2 WTYKH)

3) BEHTUIAATOPDI OXJIAXK/EeHUS

Ha 60koBoO# nMaHe u I.LIKa(l)a HaXOAHWTCA KJ/ieMMa 3a3€MJIEHHU .

B kayecTBe peryJMpymllero 3jeMeHTa B YCTPOUCTBE HCHOJIb3YIOTCSA TPU TUPUCTOPHBIX
MOJyJisl, KaXKAbId M3 KOTOPBIX COJEPKUT MO JBa TUpUcTOopa. CHIOBOe HampsiKeHUe
MOJKJIFDYaeTCcsa K CBOOOJHBIM 3aKMMaM aBTOMAaTHYECKOro BbIKJIoUaTessd. Ha suneBol maHesn
pasMellleHbl 3JIeMEeHThl HHAWKALMKM W yIpaBJeHUs. BHellHWe nNpoBoJa U Kabeau JJis
N0/ KJIIDYEHHWS HaNpsKeHUs CeTH, Harpy3KHU U Lienel yrpaB/eHUusl BBOAATCSA B IIKad ¢ HUXKHEN
CTOpPOHBI. llenu ynpaBjieHMS M CUTHAJM3aLMM NOAKJIKYATCA K KieMMHHUKaM X1 u X4
COOTBETCTBEHHO Ha IJIaTe yYIpaBJeHUs].

PexxyMbl paboOThHL.

BeinpsiMuTesib B JIlOOOM MOMEHT HAaXOJUTCS B OJJTHOM U3 PEXKMMOB pabOThI. ITU PEKUMbI
nepevyucaeHbl B Tadsuie 3.1.
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Tab6siuna 3.1 PexxuMbl pab0Thl BHIIPSIMUTEJIS

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YCTpOWCTBO  HeNpepblBHO 0XMUJAaeT KoMaHJAbl “Pabora” wam
“[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUH KOTOPBbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaueHHe CUTrHaJla 3aJaHUs

“PaboTa”

B 3TOT peXuM BBINPSIMUTENb NEPEeXOAUT MPU HAJTHUYUU KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPHI MOJAAITCS yHpaBJsAlOLAe
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHUKaTOpe
O0TOOpakaeTcsl TeKyllee 3HaUeHWe CUTHaJsIa 3aJ]JaHus], BBIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHuss KoMaHAabl “Cton” ycCTPOMCTBO
epexoJuT B pexxUM “'0TOBHOCTbD .

“ABapus”

B 3TOT peXuM BBINPSMUTENb MEPEXOJUT MPU PErucTpanuu KaKou-
JUO0 aBapUMHOM cHUTyaluu. MMMyJbchbl yhpaBJeHUST HA CUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUUHOM cuTyanuu. [locie perucrpanuu
OTCYTCTBHS aBapUHHOU CUTyalluU BBINPSIMUTEJb MOXET
aBTOMaTUYeCKU MepelTu B pexuM “Pabora” wan “loToBHOCTBL” B
3aBUCHMMOCTH OT BHUJAa aBapUHHOMN CUTyallMU U 3alIPOrpaMMHPOBAHHBIX
HaCTpOeK.

Ha uHauKaTope oTo6paXkaeTcsl KOJ, OIIMOKHU Y NMOsSICHAIAsd HAAUCh

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAY€HUM NPOTpPaMMHUPYeEMbIX
napaMeTpPOB U COXpPAaHEHUsI UX B MaMATH MHUKpolnpoieccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'0OTOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[IporpammupoBaHue”
MOXXHO BOWTU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
no/ilayd MNUTAHUSA JJI CUCTEMbl ymnpaBJjieHUsi( Korja Ha JAuUCILIee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

B 3TOM pexuMme YCTpPONCTBO He pearupyeT Ha M0JAa4y KOMaH/bl
“PaboTa”. Ilepexos B peXHM MNPOrpaMMHUPOBAHHS HEBO3MOXXEH U3
pexxumoB “PaboTa” u “ABapusa”.

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

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPYKTUBHO BBIIPSIMUTEJ/Ib BBIIIOJIHEH B BU/le MeTa/JIMYECKOro HaBecHoro mkada. Ha
nepeJiHel aHeJ M UMEIOTCA OpraHbl YIIpaBJeHUs U UHAMKALUY, lepeYrceHHble B Tabuune 3.2

Tab6sauua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK BbIIPSIMUTE NS

OpraH ynpassieHus uiu | HasanaueHue

UHAUKALUHU
ABTOMaTUYECKUHU KoMMyTanusa cHUJI0BOro HamnpsKeHWs, 3aljdTa OT KOPOTKOIO
BbIKJIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYECKUH 3amuTa Leneu ynpaBJieHud

BbIKJIIO4YaTe b QF2
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Csetoguop “Paborta”

['oput B pexxume “Pabora”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyliMe JaHHble, pPeXUM paboThbl, 3HAYEHUS

WH/JMKATOP IPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIN pe3UCTOp | YnpaBJieHUe BbIXO/HBIM HaNPSX)KEHHUEM B pyYHOM PeXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxume

KHonka “IlIporp”

14 BXoJla/BbIX0/ja B PEXKUM IPOrPaMMUPOBaHHUs

[ BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMSAThb ee

Knonka “®”
3HaYeHHUs.
KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbBI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI
KHomnka “ABapuiiHoe J11 HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs IpHU
OTKJIlDYeHHe” BO3HUKHOBEHHU aBapUHWHOW CUTYaLUH.

3.4 HasHauyeHue KJeMM KJeMMHbIX KoJsionok XT1, X1 u X4 npuBeaeHo B Tabuuie 3.3.
KsnemmHbIe kooaku X1 ¥ X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuKk llenb
KJIEMMbI
XT1 1 N [ coelMHEHHUS C HEUTPAJIbIO CETH
XT1 2 N Jnsi coennHenus c Harpy3skoii( Beixog “Munyc”)
XT1 3 + U Bbix | Jlsisg coeguHeHus1 ¢ Harpy3kou( Beixog “nuiroc”)
X1 1 3B Hanpsxkenue 3 B 114 nogK/ar04eHUs BHELLIHEr 0
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdaza 0.10 B
X1 3 lynp Jist mojiauyu aHasioroBoro curtasa 0(4)..20 MA
X1 4 Rymp Jns noAK/I04YeHNS CpeJHEr0 BbIBOJA BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND O6uIM /15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHUs
X1 6 Ay Jl1d moja4y CUrHasia AYMCTaHIIMOHHOIO YIIpaBJeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa30MKHYTBIM KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe
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 | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJie
X4 5 P2
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPYeEMOro
pene
X4 7 HP P3 HopmanbHO-pa30MKHYTBIM KOHTAKT 3-TO
NpOrpaMMHUpPYyEMOTro peJse
O6uuit | 06U KOHTAKT 3-T0 NIPOrpaMMHUpPyeMOro peJie
X4 8 P3
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HopMasibHO-3aMKHYTBIM KOHTAKT 3-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Bbi6op cnocoba noja4y KoMaH/

KoMmanay “Pa6oTa” MOKHO moAaTh MECTHO — IePEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NMyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsioAkHu X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIIECTBJSETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Br160op 3azato11ero curyuasaa

YnpaBaAATb yYpOBHEM BBIXOJHOTO HaNpsKeHHUS BBINPAMUTENS MOXHO MECTHO WJIH
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIIPaBJISATh:

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

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MunH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayecTBe VIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHAThCH:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) cTangapTHbIN aHas0roBbid curdad 0..20 MA;

B) cranzapTHBIN CUTHA/I aHAI0TOBbIH 4...20 MA.

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajJa OCYLIeCTBJISIETCS
nporpamMmupoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajiaHusl oTobpakaeTcs
Ha JIMCIJiee B BOJIbTaX UK amIiepax, Hanpumep U3=50 B, [3=30 A.

3.7 Ucnosb3zoBaHye QYHKIUU aBTOMATUYECKOT0 IOBTOPHOI'0 BKJIOYEHUS

[loBesieHMe BBINPAMUTEJIS IOC/IE IPOBaJia CUJIOBOTO UJIM BCIIOMOTaTeJIbHOTO HallpSXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelnraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HaNpsKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, - TO NPU HaJMYUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Eciu F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHWe CKaYKOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/ bl “PaboTa” Ha Aucniee
MHJAMLIMpYeTcs cooblieHe 06 omrMbKe. B TakoM M10J10’)keHUH BBINPSAMUTEJb 3a0JI0KUPOBaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, moce
4yero BbINPSIMUTEJb epeiieT B pexKuM “'0TOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:
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Hanps:xeHWe ceTu

|
Komanpa “Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

- T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.8 Bb160p QYHKIMY IPOrpaMMUPYEMBIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
NporpaMMHpyeMMbIX pese. B 3aBUcUMOCTH OT 3HaueHus PyHKuUU F4-F6( cM. nmyHKT 7) pese
MOTYT ObITh HEAKTUBHBIM UJIM BBINOJHATH QYHKIIMIO CUTHA/IU3aTOPa CAeYIOIUX COObITUN:

A) BeinpsiMUTeIb HAX0JUTCS B pexxuMe “'OTOBHOCTB”;

b) BeinpsaMuTesb HaXoA4UTCs B pexxuMe “PaboTta”;

B) BoinpsiMUTE/Ib HAXOAUTCSA B pexkuMe “ABapus’.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.10 H1>KHWY ¥ BepXHUY IIpeJieJibl DeryJIUPOBaHUS

HmxHUH U BepxXHUM mpeJiesibl PEryJUupoBaHUsl COOTBETCTBYIOT MHUHHUMAJbHOMY U
MaKCMMaJIbHOMY 3Ha4yeHMI0 yNpPaBJ/AIEro CUrHaja. YCTAaHOBKA 3TUX 3HAYeHUH IO3BOJISET
YCTAaHOBUTb TpPaHHULbl JHaNa30Ha, B KOTOPOM OyJeT BeCTUCb pPeryJHpoBaHHUE BbIXOJHOIO
HanpspKeHWs B IPOLEHTaX OT HOMHUHa/IbHOro. EciM ycTaHOBUTBH 3HayeHHe [AJ1s1 HHUXKHEro
npejesa paBHbIM 0%, a As15 BepxHero — 100%, To perysimpoBaHue 6y/ieT peaJlM30BaHO BO BCEM
JiMana3oHe — OT HyJIsl 10 MAKCUMaJIbHOTO BbINTPSIMJIEHHOTO.

3aZlaHNe 3Ha4eHU I HM>KHEero U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexxuM orpaHyuyeHUd TOKa

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKd H3MeHsleT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOrpaMMUpOBaHueM ycTaBku F17, a BeJlMYMHa MaKCHUMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).
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3.12 PexxuM cTabUIM3AIUU TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peKMMe CTaOUJIM3alMU TOKA, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, 4TOObI MOJAAEPKUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aluU
Toka — 2% OT HOMMHAJbHOTO TOKa peryJisaTopa, BpeMs CTabWIM3alMM TOKa INPU CKadKe
ceTeBoro HampsbkeHuss Ha 10 % - 2.3 cek. CurHas 3ajaHua oToOpakaeTcs B aMIlepax,
HanpuMep [3 = 27 A. OyHKIUSA BKIKOYAETCH U OTK/IOYAETCS IPOrpaMMUpPOBaHueM ycTaBku F17,
a BeJIMUMHA MMHUMaJIbHOTO M MaKCHUMaJIbHOT'O TOKa 3aJiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).

3.13 PexKUM OorpaHuYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXET pabOTaTh B peXHMe OTpaHUYEHUs HANpPsHKEHHUs, B KOTOPOM

cuCTeMa ylnpaBJieHUs aBTOMATH4YeCKH U3MeHsleT yNpaBJsiollee BO3JelCTBHe HAa THUPUCTOPHI
TakUM 06pa3oM, 4YTOObl BBIXOJJHOE HaNpsDKeHWe Ha Harpyske He IPeBbICHMJIO 3a/laHHOE
3HaueHHe. DyHKIMA BKJIKYAETCAd M OTKJIYaeTcd NporpaMMUpoBaHueM ycTraBku F17, a
BeJIMYMHA MaKCUMaJIbHOTO Hanpsi>KeHWs 3aaaeTcs yctaBkoil F20( cM. nyHKT 7).

3.14 PexxuM cTabuaM3aMU HANpSXKEeHUS

[Ipeo6pa3oBaTesb MOXeT paboTaTb B peXUMe CTAaOW/IM3aLMM HaNpsKeHUs, B KOTOPOM
CUCTeMa ylpaBJieHUsl aBTOMaTU4YeCKH HU3MeHsieT yIpaBJsiolliee BO3JeWCTBHE HAa THUPUCTOPHI
TaKUM 06pa3oM, 4YTOGbI NOAJAEPKUBATh HANpsPKEHHWE Ha Harpy3ke Ha 33/laHHOM YpOBHE.
To4yHOCTh cTabuaM3auuu HanpspkeHUs — 2% OT HOMMHAJIBHOTO HANpsDKeHUsl CeTH, BpeMs
CTabuM3alMM NpU CKayke ceTeBoro HampspbkeHuss Ha 10 % - 2.3 cek. CurHaja 3ajaHusd
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAeTCd U OTKI/IOYAETCS
nporpaMMHMpoBaHMeM ycTaBku F17, a BeJMYMHAa MHUHHUMaJbHOTO U MaKCUMaJbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexxuM cTabuJIM3allMy TOKA C OTpaHUYeHUeM HanpsKeHUs

[Ipeo6pasoBaTesib MOXKET paboOTaTh B peXHUMe CTAaOWJIM3alMM TOKAa C OJHOBPEMEHHBIM
OrpaHHWYeHUEM HaNpsPKeHHs, B KOTOPOM CHUCTeMa YNpaBJIEeHUS aBTOMaTU4YeCKU H3MeHSeT
yOpaBJsilolilee 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 aMmIlepax, Hampumep I3 = 27 A. OyHKUuA
BKJIIOYAETCS M OTKJ/IIOYAEeTCs NPOrpaMMUpPOBaHUEM ycTaBKkU F17, BesnMyMHa MUHUMaJbHOIO U
MaKCHMMaJIbHOT'0 TOKa 3aZiaeTcs yctaBkaMu F21 u F22, MakcuMasibHas BeJIMUMHA HalPsXKeHUs —
byuknuei F19( cM. nyHKT 7).

3.16 PexxuM cTabuUIM3aIMY HANPSXKEHUS C OTPaHUYeHUEeM TOKa

[Ipeo6pasoBaTesib MoOXKeT paboTaTb B peXUMe CTAaOWIM3aLUM HaNpSKEHUS C
OJHOBpEMEHHBbIM OrpaHUYEeHUEM TOKa, B KOTOPOM CHUCTeMa yIpaBJeHHS aBTOMAaTHUYeCKU
M3MeHseT ynpaBJsiiollee BO3JelCTBMe HA TUPUCTOPbI TaKUM 06pa3oM, YTOOBI MO/ lepP>KUBATh
HanpsPKeHWe Ha Harpy3ke Ha 3aZlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He /[iomycKas
NpeBbILIeHUS YCTAaBKU N0 TOKY. CHUrHaJ 3aJjaHus 0OToOpakaeTcs B BosibTax, HanpuMep Us = 150
B. ®yHkuusa BKJIWOYAETCSd U OTKJIKYaeTCsd MporpaMMupoBaHWeM yctaBku F17, BesanuuHa
MHUHUMaJIbHOTO M MaKCUMaJIbHOrO HamnpsiKeHUW 3ajaeTcd ycraBkamu F19 wu F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMed F22( cM. myHKT 7).

3.17 YcTaHOBKA CKOPOCTHU OrpaHUYEHHUS U CTaOUIU3alUU

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

11



"3Bezna InexktporHnka” https.//zvezda-el.ru/

- 0 - MmegsieHHasA. CKOPOCTb CTaOMJIM3aL UM UM OTPaHUYEHUS MAaKCUMMaJbHO MeJJleHHas,
IpA 3TOM JOCTUraeTc HauWboJblIafg TOYHOCTb CTabWIM3alUU. TOYHOCTb CTabWUIM3ALUHU
HanpsKeHUs WX Toka — 1% OT HOMHHA/JIBHOTO Halpsi>KeHUs CeTH, BpeMsl CTabM/IM3aluu NpU
CKayKe CeTeBOr0 HanpshkeHUs Wi Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpegHasa. CkopocTb CTabW/IM3allMM WJIM OrFpaHUYeHUs CpeJAHsAsA, NPU 3ITOM
JIOCTUTAeTCsl CpefjHssl TOYHOCTb CTAabMIM3aluU. TOYHOCTb CTAGWUIM3aLMU HaNpPsSHKeHUs WJId
TOKa — 2-3% OT HOMUHAJIbHOTO HaNpsXKeHUS CeTH, BpeMs CTabU/IM3alMU [IPU CKayKe CeTeBOTo
HaMnps>KeHus1 UM Harpysku Ha 10% - 3.4 cek;

- 2 - opicTpas. CKOpOCTh CTabUIM3AL UM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CcTabuan3alMy HU3Kasg. TOYHOCTb CTAOW/IM3allMM HaNpsbKeHUs WJIM Toka - 3-5% oT
HOMHMHA/JIbHOTO HalpshKeHUsl CeTH, BpeMs CTabWJM3alMU NPU CKayKe CeTeBOro HaIpsiKeHHs
WU Harpysku Ha 10% - 1..2 cek;

- 3 - rubkaa 1. CkopocTb CTabuJM3allMd BbICOKas INpPU OOJbIIOM OTK/JIOHEHUH
CTabUIM3UPYEMOUN BeJUYHMHBI OT 3aZlaHHOM W 0OoJsiee MeJAJieHHass MO Mepe NPUOJIMKEHUS
CTabU/IM3UpyeMOM BeJWYMHBl K 3aJaHulo. Takod BMJ CTabUJIM3aLUM MOXeT OKa3aTbCsd
NOAXO/S1LEN /i1 HeJIMHEMHOW HarpysKHu;

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

3.18 3anuch B 1aMATh 3aBOJICKUX HACTPOEK.

BeinpsiMuTesib UMeeT crhenyaibHyo GyHKIU0 FI98( cM. myHKT 7), MpU COXpaHEHUH B
NaMsTH KOTOPOU 3HAUYEeHUs paBHOro 1, Bce M0JIb30BaTeJbCKHME YCTAHOBKU CTUPAKOTCS, a HA UX
MEeCTO 3alUChIBAIOTCS 3aBO/ICKUE 3HAaYeHUS] QYHKIIUM.

3.19 3amuThl
B ycTpolicTBe peasii30BaHbl CleAy0le BU/bl 3aLUT:

A) 3amMTa OT KOPOTKOI'0 3aMbIKaHUS SIBJSIETCS AYOJUPOBAHHOU U 00eCreYrMBaeTcs AByMs
crnoco6aMu: 3JeKTPOHHBIM M 3allUTa aBTOMAaTH4YeCKUM BbikJw4daTeseM QF1l. 3JyekTpoHHas
3aliuTa peaju3yeTcs yTeM GbICTPON 06pabOTKH MUKPOIPOLECCOPOM CUTHAJIOB, IOCTyNAIOLIUX
OT ZJATYMKOB TOKa. [Ipy npeBbIllIeHUH MTHOBEHHOT'0 TOKa 3HaYeHUs 3*|HOM pOUCXOAUT CHATHE
YyIPaBJAAOLMX UMIYyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
coobueHue. B ciyyae HecpabaTblBaHUs 3JIEKTPOHHOM 3alWThI( MO NPUYMHE BHYTpeHHeH
HEUCIIPAaBHOCTU WU cOOe HACTPOeK) NPU KOPOTKOM 3aMbIKaHUU HarpysKy 00eCTOYHUT
aBTOMAaTHU4YeCKHH BbiKJIto4daTeab QF1.

B) 3amMTra OT 1neperpyskd THPUCTOPOB IpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMMHa/IbHOe 3HayeHHe TOKa BbINPAMUTeNd. 3aliuTa fABJAeTcAd Ay6JMpOBaHHOW U
obecrieyrMBaeTCs JBYyMsl CIIOCOOAMM: 3JIEKTPOHHO M aBTOMAaTH4YeCKUM Bbikjwo4daTeseM QF1.
Mukponponeccop HenpepblBHO M3MepseT TOK Harpy3kd M HaAKalJIMBAaeT 3HAaYeHUe BpeMf-
TOKOBOIO HMHTerpajla M CpaBHMBAeT ero C yCTAaBKOM, NPHU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIYJbCbl YIpaBJeHUS C THUPUCTOPOB U OTOOpa)kaeT Ha JucIJee coobuieHue. PaboTa
BBINPAMUTeEJA OJOKMpYeTC Ha 3 MHUHYTBHI, IIOCJe Yero OH NepexoAuT pexuM ‘[oToBHOCTB”
ecJIM moJaHa koMaHza “Crom”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsaMuTes: [ = 1,5 [HoMm - 10 cek, [ = 1,25 [nom - 30 cek, |
= 1,1 Inom - 60 cek. B ciyyae HecpabGaTbiBaHUS 3JIEKTPOHHOW 3alUThI( MO NPHUYUHE
BHYTpPeHHel HeWCIPaBHOCTHU WJIM €COOe HACTPOeK) TUPHUCTOPbl 3aLMIIAKTCA OT HNeperpysku
TEIJIOBBIM paclenuTe/ieM aBTOMaTU4eCcKoro Beika4daTess QF1.

B) 3amwuTa oT meperpeBa pajuaTopa obecrneynBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpolueccopoM. [lpenenbHas
Temnepatypa paauatopa - 80 C. Ilocie cpabaTbiBaHMA 3aliuTbl paboTa BBIIPSAMUTESA
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OJI0KMpyeTcs [0 OXJaxK[eHus pajguaropa Ao Temnepatypbl 60 C, mocje 4yero BBINIPSIMUTENb
nepexoAuT pexuM “['0TOBHOCTBL”, ec/iv moAaHa komanza “Cromn”.

[') KOHTpOJIb HampsKeHUs CUJIOBOM CETH OCYLIeCTBJISETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B Clydae OTCYTCTBUSI OJHOM W/ HeCKOJbKUX $a3 WM B Clydae MX
“cnunanus”.

J) 3awuyTa OT OTCYyTCTBUA H3MepeHUs BbixogHoro HampspkeHus Ud. OyHkuua
aKTUBUpPYyeTCs WK OTKJ4YaeTca ¢yHkuued F95. 3amura cpabaTbiBaeT ecad HaNpshKeHUE
Ud<25 B npu npeBblllieHUH OIpe/ieIeHHOr0 yrja NpoBOAUMOCTH TUPUCTOPOB, YTO FOBOPUT O
HEUCIPAaBHOCTHM KOHTypa u3MepeHus. [locse cpabaThiBaHUA 3alluThl JJs ee cbpoca
Heo0X0AMMO CHATB curHas "Pabdora”.

3.20 Ucnosib30BaHKE KHONKYU “ABapUHHOE OTKIKOYeHUE”

KHonka “ABapuiiHOe OTKJ/IO4YeHHe” MO3BOJISIeT CHATb HAaNpsDPKeHWe C HarPy3KH B JIOOOM
pexxuMe paboThl YCTPOWCTBA NPU BO3HMKHOBEHUU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KMU3HU NepCcoHa/Ia WU IOpYer UMyLeCTBa.

KHomnka uMeeT ¢puKcal1io CBOEro MoJ0XKeHHs .

B MoenaX TUPUCTOPHBIX BBINPAMUTE/IS C HOMUHAJIBbHBIM TOKOM 10 160 A npu HaXaTuu
3TOM KHOIIKM pa3pblBaeTcCs Liellb BCIIOMOTATeJbHOTO MUTAHMS, IPU 3TOM IJIaThbl yIpaBJIeHUS
06eCTOYMBAIOTCSA U UMIIYJIbChI YIIPABJEHUSI HA THPUCTOPHI HE OAAITCH.

s Mozesied ¢ HOMUHAJNIBHBIM TOKOM OT 160 A U Bbllle NPU HAX>KaTUU KHONKU MOJaeTCs
HanpspKeHWe Ha MexaHU3M He3aBUCUMOr0 pacuenuTesss CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIDYAETCS U 06eCTOUUBAET HAarpy3Ky.

3.21 Oco6EeHHOCTHU TUPHUCTOPHOTO PETYJUPOBAHUSA

PerysinpoBaHue BbIXOJHOTO HaNpsKEHUs OCYLIECTBJSETCS 3a UW3MEHEHUs yrJa
OTNHUPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM NPOEKTHPOBAHUM U IKCIJIyaTallMd 0OOPOAYBAHUSA
caeyeT y4ecTh cleAylolje 0COOeHHOCTHU:

A) BbIIpsSAMJIEHHOE HaNps)KEHUE Ha BbIXOJE BBINPSMUTEJS SBASETCA MYJbCUPYIOLIUM —
OHO COJZEPKUT TMOCTOSHHYH) M TMepeMeHHYH cocTaBJjswliue. [Ipy 3ToM nepemMeHHas
COCTaBJISIIOIIAS. 3aBUCUT OT BEJIMYHMHBI YIJa OTIIUPAHUSI TUPUCTOPOB U MOXKeT ObITh A0 50% u
OoJibllle OT BeJIUYMHbI TOCTOSTHHOM cocTaBJsAolled. [lepeMeHHass coCTaBJAMOIIAs MPOSBASETCSA
B BHU/Jle TapMOHUK. PopMa BBIXOJHOTO TOKA MOBTOpPSET GOpPMYy BBIXOJAHOIO HAMPSHKEHUS JJIs
aKTUBHOW HAarpy3kKd U MMeeT HEeCKOJIbKO CIJIaKEHHBbIM XapaKTep [Jis aKTUBHO-UHJYKTHUBHOU
Harpy3KH.

b) BesnunHa NOCTOSSHHOW COCTaBJISIIOIEN MOKA3bIBAETCS CTPEJIOYHBIM BOJBTMETPOM, a
Ha JuCIIee 0TOOPaXKalTCs BeJIMYMHA HaNpshKeHUs, 3KBUBaJIeHTHas JIEMCTBUIO MOCTOSSHHOW U
epeMeHHON COCTaBJISIOLIEN. Tak npu nNUTAaHWM, HANpHMep, OOMOTOK BO30YXKAEHHs
3JIEKTPOJBUTrATe sl CJleAyeT OPUEHTHUPOBATbC HA NMOKa3aHUs BOJIbTMETPA, TaK KaK TOJIbKO
MOCTOSIHHAsA COCTaBJISIOIAsA CO3/1aeT 3JIeKTPOMAarHUTHBIM Bpaljaloliuii MOMEHT, a NPU NUTAHUHU
HarpeBaTeJIbHbIX 3JIEMEHTOB - IIOKAa3aHUs [JAUCIJIes], TMOCKOJIbKYy HarpeB U BblJleJieHUe
MOILIHOCTH B Harpy3KH M0/, BO3JeMCTBUEM KaK [TIOCTOSAHHOM, TaK U TIepeMeHHOU COCTaBJIAILUX.
B 3ToM ciyyae He y4eT IepeMEeHHOM COCTaBJSAIOLIEN MOXET NPUBECTH K H3O6BITOYHOMY
BbI/J|€JIEHHI0 MOIIHOCTH B HarpyskKe.

B) Jlaxke ec/iv YCTAaHOBUTbD JAEUCTBYIOIee 3HAaUEHHE BbIXOJHOTO HAMPsHXKeHUsI, HAIpUMep,
Bcero 100B, aMmminTyja nyabcaliiil BBIXOAHOTO HanpsikeHUss MoxkeT aocturatb 300-320 B. Jasa
yMeHbIIeHUs aMIJIUTY /bl yJIbCAllUK TpebyeTcsl ycTaHOBKa craaxuatouiero LC-dunbTpa.

[) Toxk B ¢asax mnuTawIIEro HamnpspKeHUs NpuobausuTesbHo paBeH 0,7-0,75 ot
BBIXO/IHOTO TOKa BBINPSMUTEJSA. JTO CJAeAyeT YYUTbIBATb NPU BbIOOpe ceyeHUs Kabesed U
NPOBOJOB /I/il MIUTAHUS BbIIPSIMUTES
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ZD BbIHpHMI/ITeﬂb l'IOTpe6JIHeT PE€aKTHUBHYIO MOMHOCTL Aae IPH YUCTO AKTHUBHOU
Harpys3ke
E) <DopMa BbIXOﬂHOI‘O HallpAXEHHUA BbINIPAMUTEJIA IPEACTABJ/IEHA Ha PUCYHKE 3.2:
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60.00m

&0.00m
PucyHok 3.2 BeixoiHOe HanpsKeHUe BbIIPSIMUTeJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y)

100.00m
4. Tpe6oBaHMs 6€30MACHOCTH
4.1 BbImpsAMUTeNb COOTBETCTBYeT JAeHCTBYIOILMM TpeboBaHusAM “IIpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK «[lpaBusaM  TeXHUYECKOU 3KCIJIyaTaluu 3JIEKTPOYCTaHOBOK
notpe6uteseit» u «llpaBu1 TeXHUKH 6€30MACHOCTH NPU IKCIIyaTallMK 3JEKTPOYyCTaHOBOK
noTpebuTesen»
YCTAaHOBKE BBINPSAMUTENSI Ha OOBEKTe

4.2 Jlna paboThbl BbINPSIMUTEJIS MCHOJb3yeTCsl OMacHOoe JJis XKU3HU HanpshkeHue. [lpu
YCTPOMCTBA OT CETH

a TakKXe IMpU YCTPaHEHUH HEUCIPABHOCTEH W
TEXHUYECKOM OOCJYKUBAaHUU HEOO6XOJAMMO OTKJIYUTb BBINPSIMUTENb U MOJK/IOYaeMble

4.3 He ponyckaeTcd nomnaZlaHue BJIard Ha KOHTAKTbl KIEMMHUKOB U BHYTPEHHIOI0 4acThb
atMocdepe KUCJIOT, LeJ04€el, Macesa U T. I

mwkada. 3anpeniaeTcs UCNOJIb30BaHUE BbINPSMUTEJS B arpecCUBHBIX CpeJiax C COAep>KaHUEM B
)

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOoe OOCJIyKUBaHHE BBINPSAMUTEJS JLOJKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU CIelMaJMCTaMM, U3Y4YMBIIMMHU HaACTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

TpeboBaHUA

4.5 Ilpu sKcmjayaTalud M TeXHUYECKOM OOC/HYyKMBAaHUU HE00X0JAHMMO CO06J0/jaTh

«[IpaBuJ TexXHUYECKOM 3KCIJyaTallUd 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTal UM 3J1eKTPOYyCTaHOBOK IOTpeOUTe e»
U30JIpYIOLLee yCTPOUCTBO

4.6 ,[[J]H 3alIHThI O6CJIy>KI/IBaIOH.IeI‘O IepCoHaJia BbIIPpAMUTEJIb AOJI2KEH OBbITh 3a3eMJIEH

4.7 BbIHpHMI/ITe}Ib HE MOXET ObITb MCIIOJb30BaH KakK pa3dbeAUHHUTE/Ib LENu HIIN

4.8 Eciy ciaydanHad IoJladya HalpspKeHUWe Ha HarpysKy NpejCcTaB/sgeT ONACHOCTb JJIA
IepcoHaja WM OOOpyZ0OBaHHSA, TO BBINPSAMUTEJNb HE00XOAWMO MOJAKJKYATh 4Yepes
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30MacHOCTH
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4.9 PaboTa BbIIPSMUTEJSI COMPOBOXK/JIAETCS BblAeNeHHeM Temva. [y mpeaoTBpaleHus
neperpeBa, BbIX0/ia U3 CTPOS U MPeIOTBpalleHUs 0Kapa Heo6X0IUMO:

A) ycTaHaBJIMBATh BBINPSIMUTE/Ib HA HETOPIOYYI0 TOBEPXHOCTb;

B) HeOMyCTUMO yCTaHABJAUBATh BbINPSIMUTE/Ib B IJIOXO BEHTUJIMPYEMbIX MeCTax U MeCTax
C BBICOKOH TeMIIepaTypou OKpy:Karlel cpeabl;

B) npu ycTaHOBKe He06x0A4MMO obecrnieduTb He MeHee 100 MM CBOGOZHOI0 NPOCTPAHCTBA
10 ePUMETPY BbINPSAMHUTEJIS.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT yCTaHOBUTD BbINPSIMUTEJIb Ha IITATHOE MECTO W HA/IEXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh BbINPSIMHUTEJb B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3W, IPe/lHAa3HAYEHHbIE COeJUHEHUS C MUTAIIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIeHHUS.

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

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINNOJIHATbL BHUTBIMH IAdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaCTBEHHbIM HWX IOAKJ/JIIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKJ0ro CUrHaJsia OTAeJIbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIEMMHUKOM BBIIPSAMUTEJISA, [IJIsT YeTrO0 PEKOMEHJYEeTCs WX KOHIIbI TIIATeJbHO 3aYUCTHUTb U
00JIyAUTb UJIK ONPECcCcoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJeMMbl. [logcoenrHeHre
IIPOBO/IOB OCYLI€CTBJISIETCS [10J] BUHT.

5.4 He pomnyckaeTcsi Npok/aajKa JUHUN YNPaBJSAKIIMX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMH, CO3J]AKOIIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaM,
npuBesieHHBIM B [IpusioxkeHuu A.

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole e CTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayecTBe TeCTOBOM HAarpy3KHd peKOMeHJyeTcCA MOAK/IIYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 BT;

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHUS BHEUIHUX Liellel NUTaHWUA W yNpaBJeHHud,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) nopaTth HampsikeHWe Ha BBIIPSMUTE b, IPU 3TOM BCe CBETOJMOJbl Ha NepeaHel
naHe v wkada J0/KHbl KpaTKOBPEMEHHO 3aropeThCsl M NMOracHyTb, Ha JiUcIljee B TedyeHHe 10
CEeKYHJ, I0JDKHA O0TOOpasuTbCA HaAIMCh TeKyllled MoJesHu BbiIpsAMUTess. Jlajee Ha Jucniee
0TOOpa3uThbCs HaAMUCh “'OTOBHOCTh” W TeKylllee 3HAaUYeHUe CUTHajia 3aJaHusi( HaNpsHKEHUS
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uan Toka, HanpuMep U3=50 % ). 3To o3Ha4yaeT, YTO BBLINPSMUTEJ]b TOTOB K paboTe U
IPOTPaMMHUPOBAHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeEEeT HACTPOMKU: NoJlaya KoMmaHAbl “Paborta”
OCYILIEeCTBJIIETCSI MECTHO TyMOJepoM C JIMLEBOM TMaHeJM, CUTHaJl 33/JaHusl MO0JaeTcs
BCTPOEHHBIM IlepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tym6bsep “PaboTa” B mosioxkeHue “Bka” u
NPOKPYTHUTE PY4YKy MEepPeMEeHHOr0 pe3ucTopa OT OJJHOTO KpaWHero IMOJIOXKEeHHUs [0 Jpyroro.
Y6eauTech MpU 3TOM, YTO Ha MOJKJIOYEHHOW Harpyske( JlamMmnax HaKaJMBaHHUs) U3MeEHSETCS
HanpspKeHUe B COOTBETCTBHE C CUTHAJIOM 33/[aHUS.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pe»KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTAaBOK OCYUIECTBJISIETCS B peXUMe
“IIporpammMupoBaHue”. 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 OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B peKUM “'0OTOBHOCTD”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIECTBISETCS NePexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXKMUTe KHONKY “®”, mpyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3HaueHUe QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

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

Jl1s1 TOro, YTOGbl COXPAaHUTbH BbIOpaHHOEe 3HayeHUe (QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIUU U CTaHeT BO3MO>KHBIM
HaBUTraLUs N0 QYHKIHUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QPYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, HOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKIUHUHU, [JIs Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.
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7.4 OyHKIMHU Y UX 3HaYEHUS.

[IporpamMmupyeMble GYHKIMU BBIIPSIMUTEJIS llepevyrcieHbl B Tabaune 7.1.

Ta6auna 7.1 [lporpaMmMupyeMbie QyHKIIUU

dyH- Haanuce Ha OnucaHue
KA HHAUKATOpEe
Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “PaGora” mnojaeTcd MecTHO WJIH
JIUCTAHIITMOHHO
3HaueHue Hagnucoh [TosicHeHue
F1 Crnoco6 ymp. KomaHnpa “PaboTa” nojaercsi nepeBooM PyKOSTKU
0 TyMOJ1ep “ » “ »
TyMOJiepa “PaboTa” B mosiokeHue “BkJ
Komanga “PaboTa” mojjaeTcs nyTeM 3aMbIKaHHSI KJIEMM
1 JUCTAHIIMOHHO .
6 U 7 KJIeMMHOH K0JIOAKU X1 nJ1aThl yripaBJieHUsI
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM
3HavyeHue Hagnuch [losicHeHue
CurHana 3aZjlaHusg U3MeHseTCs HaXKaTHeM KHOIIOK “>" u
0 KHOIIKU = ‘“»
HaxkaTue “>” yBesIMYMBaeT BbIXOJJHOE HANPsHXKEHUE
HakaTue “<” yMeHbIIIaeT BBIXOZHOE HaNpshKeHHE
CurHan 3aZjaHusi U3MEHSIETCS MOBOPOTOM PYYKH
MepeMeHHOT0 Pe3UCTOopa, Pa3MeIlleHHOr0 Ha JINIEBOU
1 BCTP.PE3UCTOP | MAHEJHU. [TonoxeHue “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. . “ »
MUHHMaJIbHON BeJIMUMHE 33/IaHus, MoJIoKeHHe “Makc
- MAaKCHMaJIbHOU BeJIMUMHE 33/[aHHUSI.
CurHas 3aJlaHus N0JIaeTCsl 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 0JlaeTcsi TOKOM ynpaBJeHus 4-20 MA
CurHan 3afaHus MOJAETC BHEUIHUM IepeMeHHbIM
5 BHe. pPe3UCTOPOM. PekomeHyeMoe 3HayeHHe
pe3ucTop
CONpPOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
OnpefiesisieT MoBeJieHUE BBINPSIMUTEJS MOC/AE TMPONAKU HANPSKEHUs CHUJIOBOW CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HavyeHue Hagnucek [TosicHeHue
Eciv mpoBan HanpspkeHUs JIMJICS MeHee 2 CeK —
BBIXO/IHOE HaIpshKeHWEe CKAavyKOM BO3BpallaeTcsd Ha
0 BKJIDYEHO NpeXHUU yPOBEHb.
Eciyv mpoBan HanpspkeHus JJuidics 6ojiee 2 cek -
F3 aBT.BKJI. IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKUYEHHE.
Eciv mpoBan HanpspkeHUs JIWJICS MeHee 2 CeK —
BBIXO/JIHOE HAIpsKEHHE CKAavyKOM BO3BpalllaeTcs Ha
NpEeXHUH yPOBEHD.
1 oTkJoyeHo | Ecium mpoBan HanpsbkeHus Jiwicad 6GoJiee 2 ceKk -
ABTOMATHYECKUH Iepe3anyCcKk He MPOUCXOJUT; YTOObI
nepedTy B pexxuM “PaboTa” HY)XHO MOAAaTb KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHAy “Pa6ora”
OnpejiesisieT ycaoBUe cpabaThiBaHUs 1-ro MporpaMMHUPYyeMOro peJie
3HaueHUe Hagnuce [TosicHeHuUe
F4 1-e pene 0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAT CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOJIE B PEKUM
I'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUe peJie IPOUCXO/IUT MPHU NepPeXo/ie B PEXKUM
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PABOTA “PaboTa”
3 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOAUT NPU NIEPEXOIE B PEXKUM
ABAPUA “ABapus”
OnpegenseT ycJoBHe cCpabaTbIBaHUs 2-T0 IPOTPaMMUPYEMOTo peJie
3HavyeHue Hagnucek ITosicHeHue
0 OTKJ/II0UeHO | Pesie HeaKTMBHO BO BCeX peKUMax paboThl
1 CUTHaJI CpabaTbiBaHUE peJie IPOUCXOAUT NPU NIEPEXOIE B PEXKUM
F5 2-e peJie 'OTOB “T'oToBHOCTB”
2 CUTHaJI CpabaTbiBaHHe peJjie IPOUCXOAUT NPU NIepeXofie B pexuM
PABOTA “PaboTa”
3 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOAUT NPU IIEPEXOIE B PEXKUM
ABAPUA “ABapus”
OnpepenseT ycaoBHe cpabaTbiBaHuUs 3-T0 IPOrPaMMUPyEMOTo peJie
3HavyeHue Hagnucek IlosicHeHue
0 OTKJ/II0UeHO | Pesie HeaKTUBHO BO BCeX pesKUMax paboThl
1 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOUT NPU NIEPEXOIE B PEXKUM
F6 3-e peJsie 'OTOB “T'oToBHOCTB”
2 CUTHaJI Cpab6aTbiBaHHe peJjie IPOUCXOAUT NIPU Nlepexofie B pexuM
PABOTA “PaboTa”
3 CUTHaJI CpabaTbiBaHHMe peJjie IPOUCXOAUT NIPU NlepexXofie B pexuM
ABAPUA “ABapus”
F11 S — BpeMs msiaBHOro BbIXOJa HaNpPsKEHUS HaA 3aZlaHHbIM ypoBeHb. /luana3oH 3HauYeHUH
-y ¢yuknuu ot 0 mo 25 cek c marom 0,1 cek
F12 | [I4BH. BBIK BpeMsa n/1aBHOro CHMKeHHUSl HalpsDKEHHUA [0 MHHUMaJIbHOTO 3HavyeHHd. /luanasoH
) " | 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. mbeses MaxkcruManbHOe 3HaYeHre CUrHasa 3aJaHus B %. [/luana3oH sHaueHud ¢pyHkuuu ot 0%
pX. P/, 710 100%, Ho He MeHee 3HaueHUus yHkIuM F15. [luckpetrHocts 0,1%
DyHKUMSA BK/IIOYAET PEXUMBbl CTAaOUIM3ALMM WM OTPAaHUYEHUs] TOKA, HANpPsHKEHUS,
MOILHOCTH
3HavyeHue Hagnuce [losicHeHue
0 OTKJIL. Pe>XMMbl OTpaHUYeHHUs] UM CTAaOUIM3aL U OTKJ/II0YEHBI
1 orpaHuyenye | | BKJIIOYeH peXUM OTpaHUYeHUs TOKA
2 Cra6umsauus | | BKIOYeH pexxuM cTabuan3aluu ToKa
F17 pexum 3 Orpanuyenue U | BKJIIOUEH peXKUM OTpaHMYeHMs] HalpsKEeHUs
4 Crabuinsauns | BK/IIOUEH PeXUM CTAaOUIN3aLMU HAllPSXKEHUS
U
Bk/toyeH pexMM CTabW/IM3allMM TOKAa C OrpaHUYeHHEM
5 Crablorp U
p HaIpsDKeHUs
6 Cra6 U orp 1 Bk/lo4eH pexHuM  CTabUIM3alUMM  HANpsDKeHUs ¢
p OrpaHUyYeHUeM TOKa
@dynkuus onpeiesisieT CKOPOCTb U TOUHOCTb CTAOUJIM3ALUU U1K OTPAaHUYEHUS
0 MeanenHas | MejaJjieHHas cTabu/M3alysi, BbICOKasi TOYHOCTh
1 cpeaHsis CpenHsisi cTabUaM3als, CpeJiHssl TOUHOCTh
F18 | crabuinsamus 2 obicTpas BbicTpas cTabuinsanusi, HU3Kas TOYHOCThb
3 S — BoicTpass mpu 6GOJBLUIMX OTKJOHEHUSIX OT YCTaBKH,
Me/JIeHHasl IPU MaJlblX OTKJIOHEHUSIX
4 rH6Kas 2 AHasoruyHo TrHbkasg 1, HO ¢ ToOpa3fo MeHbLIUM
OBICTPOIEUCTBUEM
OnpesensieT MUHUMaJbHOE 3HAayeHHe HANpPsHKEHUS HA Harpyske B pexuMme
F19 H.npefen U | cTabWIM3aLUM HanpsokeHUs. 3HadyeHHe (QYHKLIMM He MOXKeT NPEeBLICUTb 3HayeHHe
dyuknuu F20
F20 B.npegen U | OnpezesisieT MaKCHMasIbHOE 3HAayeHHe HANpshHKeHHWs Ha Harpyske B pexuMe
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CTabWIM3aLUKU HaNpshKeHUsl. 3HaueHHe QYHKL UM He MOXKeT ObITb MeHbllle 3HauYeHUs
byuknuu F19

Onpe,qenﬂeT MHWHUMAJIbHOE 3HAY€HHE TOKA B HArPy3Ke B peXnume CTa6I/I.HI/ISaLII/II/I TOKa.

k21 H. mpeaes | 3HaueHHe QYHKIMU HE MOXKET NPEBBICUTh 3HaYeHHue pyHKunu F22

OnpepensieT MakCUMaJ/IbHOe 3HaYeHHe TOKa B Harpy3ke B peXuMe CTabu/IM3al My TOKa.
F22 B. ipege | 3HauyeHue (QYHKLHUU He MOXET NPEeBbICUTb HOMHUHAJbHBIM TOK BbINPSIMUTENS U He
MOXeT ObITh MeHbllle 3HaueHUs1 pyHkiuu F21

QyHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”

3HavyeHUe Hagnucek IlosicHeHUe
F92 | KoHTpoOJIb da3
0 BKJIIOYEHA 3alyTa BKIOYEeHa
1 OTKJIIOYEeHa | 3aliuTa OTKJ/AHYeHa
BruitoyaeT MJIM OTKJIIOYAET 3alUTYy OT MOTEPU U3MepPEeHHUs BIXOIHOTO HanpsikeHus Ud
FO5 3amura Ud 3HayeHHe Haanucek
0 BKJI 3amuTa BKJIIOYeHa
1 OTKJI 3amyTa OTKJKYeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HayeHHe Hagnucek ITosicHeHue
0 HeT 3HaueHUss BceX MNPOTpPaMMHUpPyeMbIXx OQGYHKUUH He
H3MeHseTCs
Bce nporpaMMupyeMble GYyHKIMU NPUHUMAKT
3aBO/ICKHE 3HAYEeHHUs. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHHe 3Ha4YeHHe
F98 3aBOJl. HACTP. 1 0 16 100%
F2 1 F17 1
1 Ad F3 0 F18 1
F4 1 F19 0
F5 2 F20 UHoMm
F6 3 F21 0
F11 5 cek F22 IHOM
F12 3 cek F92 0
F15 0 F95 0

8. UHAuMKanusa JaHHBIX Ha JUCILIee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOpaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PEXXKHUMOB.

Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3agaroujero curHaja, Hampumep, Usz=50%,

U3=250 B, I3 = 66 A.

1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-51 CTpOKa 3HavYeHHe PYHKILMU U KpaTKoe NOosiICHEHUe

1-5 cTpoka BesinunHa 3a/iaroniero curaJja

Pa6oTa 2-9 cTpoka BesinyrMHa TOKa HarpyskH, BbIXOJHOTO HampsiKeHUs b
TeMIepaTypa paguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C
ABapus Koz omnbku v ee Ha3BaHHe
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9. Bo3MOKHble HEUCIIPABHOCTHU U CIOCOGHI UX YCTPAHEHUs
Bo3MokHble HeMCIPaBHOCTH U CIOCOOBI UX YCTPaHeHHUs IPUBeleHbl B TabsuLe 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHJMKaTope
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4YMHaA JencTtBus
Hanpspkenue Ha BBIPSAMUTENb He | Y6e UTbCs B MO K/IIOYEHU U
NoJaHo HalpsKeHHUd, NpaBUJIBHOCTHU
. MO JIKJIKYEHUS
Owm2 HET CUJIOBOU ceTH! " =
He BxkJloueH aBToMaTHyeckui | BkaouuThb aBTOMaTHUYECKUU
BBIKJIIOYATE b BBIKJIIOYATEJIb
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 100 B
BHYTpeHHsIsl HEUCIIPAaBHOCTh OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANpPSKEHHUS MHUTAHUS
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
JUIMTEJNIbHOCTbIO  GoJsiee  2-X  cekyH[. [lanbHelllllee TMoBeJieHUE
Ow3 Hannpz(;]zggnﬂ' BBINPSAMUTENS omnpejensieTcsa 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
' YCTPOUCTBO aBTOMATHYeCKH IepeijieT B peXuM “['OTOBHOCTB”; ecyu
F3=1, To BeInpAMHUTE/b BOUAET B pexXUM “['0OTOBHOCTBL” MOCJ/e MOJa4Yu
koMaHgb! “Ctomn”
Temnepatypa ox/axjawulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTUJISATOP | Y6eauThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
0 YKaJII03U »KaJII03U OT NbLJIU U Mycopa
w4 neperpesn!
BeinpsiMuTesib pa3MelleH B IJIOX0 | Y6eAUTbCs, 4YTO  TeMIlepaTypa
BEHTUJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npesbimaer 40 C. YcTaHOBUTH
BBINIPSIMUTENb B Jpyroe MecCTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
KopoTkoe 3aMbikaHue Ha BbixoJie | [[pO3BOHUTH BbIXO/| BHITPSIMUTES
BBINIPSIMUTEJIS Ha HaJin4ue Mexx$pasHoro
o7 KopoTkoe KOPOTKOTO0 3aMbIKaHHUA U
m 3aMblKaHue! 3aMbIKaHUA Ha 3€MJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpysku YMeHBbIIUTb BbIXO/THOE
npeBbIlIaeT HOMUHAJBHBIA TOK Hanpsi>KeHue; YBeJTUYUTh
Om10 [leperpy3ka BBINPSAMUTEJIA B TeyeHue CONPOTHUBJIEHHE HAarpy3KH
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
HeucnpaBHOCTB B uenu | [Ipo3BOHUTE Llenb N3MepeHUs,
Om 13 HeT uaMmepenusi Ud | usmepenus Ud MPOBEPUTH Pa3beM B ILJIaTE
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
BeInpsiMuUTEIb HE BOCIPUHUMAET KoMaHAy “PaboTa”
HeT omu6ok - Bo3mo:KHas npuYnHa JenicTBUs
Komanga “Pa6ora” He moctynaet | [[poBepUTh MOCTyIJIEHHE KOMaH/bI
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Ha BbBINIPAMUTEJIb

paGoTa Ha KOHTaKTaxX KJEeMMHHKa
yIpaBJIeHUS; y6eauThCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpOBaHa
¢yuknua F1 - BbeIGop cmoco6a
10/1a44 KOMaH bl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTHaJIa 3d/JldHUA HEe U3BMEHAETCAd UJIK paBHO 0

Bo3MoxKHasg npu4MHaA JencTBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIA UX HEeBEPHOE | MPaBUJIbHOCTh O/ KJIIOUEHUS

MNOAKJ/IDYEHHE

1[ened ynpaBJeHus

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIGOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK NJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omu60ok

BeinpssMuTenb nepexoAUT B pexum ‘PaboTa”, curHaa ymnpaBJieHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXeHHWd HET

Bo3MoxHasg npuYrHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha nHauKaTope HeT HAJIMHMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa

He n1nomaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTh aBTOMaT QF2,
NPOBEPUTh HaIW4YMe HaNpSKEeHUs
220 B Ha koHTaKTax aBTomaTa QF2

Haxxata  kHomka  “ABapuiiHoe
OTKJIloUeHue”

OTXaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

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

Bo3mo:KHas npuynHa JenicTBUs
BcnomoraTtesibHOe nutanue | [IpoBeppTe ocuuaorpadpom
COZIepXKUT MHOTO noMex; | HaIMYhMe IOMeX W I[pOBaJoOB B
IepUOAUYECKH B HEM BO3HUKAIOT | BCIIOMOTaTe/JbHOM HaIpsDKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcnoMoraTesbHOE MUTaHUE
BCJIe/ICTBUE BKJIIOYEHUS JPYroro | OT APyrod JIMHUHU
o6opymoBaHUs (

3JIEKTpOABUraTesield, CBapOYHBIX
annaparos)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

[Ipu mojavye Hanmpsi>KeHUs] Ha BBINMPSIMHUTEJb Ha HarpyskKe MPHUCYTCTBYET
HanpsikeHUe, XOTs KoMmaHza “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXoJuTcs B pexkuMe “'oTOBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
THUPHCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HeBepﬂoe NOAKJ/IDYEHH E

y6e,ﬂI/ITCH B IPaBHUJIBHOCTH
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Harpysku NOJKJ/IYeHHs] Harpy3KU

BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT

[Ipu paboTe BhINPSIMUTEJIS BbIK/AOYaeTcs aBToMaT QF1
Bo3MoxHasA npu4MHaA JencTBus

CiMiKoM 60JIbLION TOK HAarpy3Ku | Y6eguTech, YTO TOK Harpy3kd He
NpeBbIIAET HOMHHAJbHBIA  TOK

HeT omu6ok - JIAHHOUW MOJieJIY BhINPSIMUTEJIS.
KopoTkoe 3aMbikaHue Ha Beixozie | “IIpo3BoHMTE” BHIXOJ BHINPSMUTEJIS
HeuncnpaBHOCTb aBTOMaTa 3aMeHUTh aBTOMAT
Haxkata  kHomka "ABapwuiiHoe | OTKaTb KHOIIKY "ABapuiiHOe
OTKJIIoUeHue” OTKJIIOYeHue”

10. TexHru4ecKoe 06CIyKMBaHUE

10.1 TexHuuyeckoe 06CAyKMBAHUE BBIMPSIMUTEJSI IPOU3BOJUTCS HE peXxe OJHOr0 pasa B
1IeCTh MecslleB M BK/IIOYaeT B cebs:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/71eKTPUYECKUX COeIUHEHUH, NOATS>KKa BUHTOBBIX COeJUHEHU;

B) ypaneHue NnblIU U rpsi3y;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXxruMa.

11 MapkupoOBKa BBINIPAMUTEIA

11.1 Ha kaxbli1 BBIPSAMUTEJb HAHOCATCH:
A) Ha3BaHMUe BBIIPSIMUTES;
B) o603HaueHuMe NUTAIOLIEr0 HANPSAKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3alMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBINPSIMUTE/SI NPOU3BOJAUTCSA B KaPTOHHYI KOPOOKY WJIM JlepeBsHHbIN
SIIUK.

13 TpaHcnopTHpOBaHMe U XpaHEeHUEe

13.1 BbImpsiIMUTEJIb XpPaHUTb B 3aKPBIThIX MOMeEILEHUSIX B KApPTOHHBIX KOpPOOKaxX WU
JlepeBAHHBIX ALUKaX [PU CJeyILHUX YCI0BUAX:

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

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

Bo3ayx B moMelleHUU He JOJKEH COJlep>KaTh NbLIY, MAPOB KUCJOT U LIeJioYel, a TakxkKe
ra3oB, BbI3bIBAlOU[UX KOPPO3HUIO.

13.2 BeinpsAMUTEb B YIAaKOBKE TPAHCIOPTHUPOBATH NMPHU TeMiepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

13.3 TpaHcnopTHpoBaHHWe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaAHCIOPTA.

TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpPOBAHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

TBH-3-N-A e s 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1 wr.
| =00 1 (0] s PP TRPR 1 wr.
KOMIIIEKT KPEIIEMKA .. vevereruueeeerersreresersneeesesnsneseseesnnnens 1wt
KUTFOUH ...ttt st et e e s e 2 T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTaliu 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUM IKCILJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTaXa

15.2 B ciyvae BbIXOJ@ BBINPSMUTENS U3 CTPOSl B TeYeHUe TapaHTUHWHOTO CpoKa MpHU
COOJIIO/IEHMU TM0JIb30BaTeJieEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIeCTBUTD €ro 6eCrjaTHbI PEMOHT UJIW 3aMeHY.

15.3 B ciyyae HE06XOAMMOCTH TapaHTUHMHOTO U NMOCTTapaHTUHHOTO peMOHTA MPOAYKIUHU
N0JIb30BaTeJib MOXKET 00pPaTUThCS MO aZipecy, yKasaHHOMY cailTe komnaHuu: https://zvezda-

el.ru/
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

— = i
= =
O ;
S
i
P 0
- U
o | :_—.‘. |
'«i l ;ﬂ 1
" A
[ I i
=
sl o = o , S|

Ta6siuna b1 F'abapuTHbIE U IPUCOEUHUTE/bHbIE Pa3Mephl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-N-A-40 360 390 414 560 525 | 174 | Boarter M8 16
TBH-3-N-A-80 360 390 414 560 525 | 174 | Boare M8 18
TBH-3-N-A-125 480 516 546 720 680 | 194 | Boatret M10 24
TBH-3-N-A-160 480 516 546 720 680 | 194 | Boater M10 26
TBH-3-N-A-200 480 516 546 720 680 | 194 | Boater M10 28

25




