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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 gajiee o Tekcty “TBH-3-L-N-A”, “BbinpsaMuTeb” UM “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

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TBH-3-L-N-A

KosinuectBo ¢das 3
CeTb 3x380B + N, 50 I'g
BrixoZjHOE Hallpsi:KeHHe 0.260 B
CxeMa noJK/I04YeHUs HysieBag
CryakuBaw MU GUIBTP Jpoccesib
YnpasJienue ¢pazamMu CoBMecTHOe
Hasuuue BBOIHOT0 aBTOMAaTU4Y€CKOTO Jla
BBIKJIIOYATe I
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 sninneBo# naHesiM pa3MelaloTcs 3J1eMeHThl UHAUKALUU U yIIpaBJIeHHU:
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

M) CriaxkuBarouui gpocceb.

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) naTuuku Toka ( 2 WTyKH)

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.

PexxuMbl pabOoTEhL
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BoinpsiMuTesib B JIl060M MOMEHT HaXOJUTCS B OJJHOM U3 PEXUMOB PabOThI. ITU PEKHUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThl BBIIPSIMUTEJIS

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yHnpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YcTpolcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiau
“[IlporpaMMupoBaHue”, MpPU MOCTYIJIEHUH KOTOPBbIX IEpexXoAuT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobpaXkaeTcss HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HaYeHHe CUTHAJIA 33IaHUS

“PaboTa”

B 3TOT peXuM BBINPSIMUTENb NEPEeXOAUT MPU HAJTUYUU KOMaH/Ibl
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAATCS yHpaBJsAlOLUe
HMMIYJIbChl, HA Harpy3ke NPUCYTCTBYyeT HampsihkeHue. Ha wHIUKaTOpe
oTOOpakaeTcsl TeKylllee 3HaUeHUe CUTHaJsla 3aJjlaHus, BbIXOJHOU TOK U
HanpspkeHue. B ciyyae mnosiBjieHUss KoMaHAabl “Cton” ycCTPOMCTBO
nepexoJuT B pexxuM “'0TOBHOCTbD .

“ABapus”

B 3TOT peXuM BBINPSMUTENb MEPEXOJUT MPU PETUCTPALUH KaKOU-
Ju60 aBapUHHOM cUTyanuu. UMMyJbcbl yhpaBJieHUs Ha CHUJIOBbIE
TUPUCTOPHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locie perucrpanuu
OTCYTCTBUS aBapUUHOU CUTyaI[UH BBIIPSIMUTEJIb MOKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBH” B
3aBHCUMOCTH OT BH/JIa aBapUUHOHN CUTYaI[MM U 3aIPOTPaMMHUPOBaHHBIX
HACTPOEK.

Ha nHuKaTope oTo6pakaeTcss KOJ OIIMOKU Y MOSICHSAIONIAs HA[MUCh

“[IporpammupoBaHue”

PexxuM mnpesHasHaueH /i 3aJaHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHHUs MX B MaMATH MUKpompoleccopa. UTobbl
NepelTH B 3TOT PEXUM, Ha/lo B pexxrMe “'0OTOBHOCTb” HaXKaTb KHOIKY
“IIporp.” ¢ nepenHel naHenu. Takxke B pexkum "[IporpammupoBaHue”
MOXXHO BOWTH HakaB KHomnky ‘Ilporp.” B nepBble 10 cekyHz nocie
N0/auu NUTAHUA [JJI CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

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

B mnepBoil cTpoke HWHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( UJIH)
NOsICHEHU e

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPYKTUBHO BBINPSMHUTEJb BBIIIOJHEH B BU/le MeTaJJIM4eCKOro HaBecHoro mkada. Ha
nepejiHel aHeJ M UMEIOTCA OpraHbl YIIpaBJeHUs U UHAUKALUY, IepeyrceHHble B Tabuune 3.2

Tab6smua 3.2 3;1eMeHThI YIIpaBJeHUsl U MHAMKALUK BbIIPSIMUTeES

OpraH ynpassieHus uiu | HasanaueHue

HHANKALUU

ABTOMaTHUYeCKUH

KoMMyTanus CHUJIOBOrO HaNpsKeHWs, 3aljdTa OT KOPOTKOro

7
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BbIKJIO4aTe b QF1

3aMbIKaHUS U IeperpysKu

ABTOMaTHYECKUM
BbIKJItO4YaTe b QF2

3awmuTa Lemneu yrnpaBJjieHUs

Csetoguop “Pabora”

['oput B pexxume “Pabota”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kunkokpucrasnindeckuit | OTo6pakaeT TeKylue JJaHHble, PpEXWUM paboThl, 3HAYEHHS
WH/MKATOP IPOTrPaMMHUpPYEMBIX YCTABOK
[lepeMeHHBbIN pe3UcTOp | YnpaBJieHUe BbIXOHBIM HaNPSP)KEHUEM B pyYHOM PeXUMe
“YupaBsieHnue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxuMe

KHonka “IIporp”

Jl1g BXoJla/BbIX0/ja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMSAThb ee

Knonka “®”
3HAYeHHUs.
KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BeJIMYHUHbBI
KHomnka “<” Jl/11 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe J11 HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs IpHU
OTKJIIDYeHHEe” BO3HUKHOBEHHU aBapUHWHOW CUTYaLUH.

3.4 HasHauyeHue kJIeMM KJeMMHbIX KoJsionok XT1, X1 u X4 npuBeaeHo B Tabuuie 3.3.

KsnemmHbIe koogku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs

Ta6uuna 3.3 HazHayeHHe Kj1eMM KJeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMbI

XT1 1 N [ coelMHEHHUS C HEUTPAJIbIO CETH

XT1 2 N Jnsi coennHenus c Harpyskoii( Beixog “MuHyc”)

XT1 3 + U Bbix | Jlsis coeguHeHus1 ¢ Harpy3kou( Beixog “nuiroc”)

X1 1 3B Hanpsxkenue 3 B /14 nogK/ar04eHUs BHELIHEr 0
nepeMeHHOro pe3ncTopa

X1 2 Uynp Jns nogadu avasorosoro curdaza 0.10 B

X1 3 lynp Jist moiauyu aHasioroBoro curtasa 0(4)..20 MA

X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BbIBO/J|A BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND 06K AJ15 aHAJIOTOBOTO CUTHAJIa yIIpaBJIeHUs

X1 6 Ay Jl1d moga4y cCUrHasia AMCTaHIIMOHHOIO YIIpaBJIeHUs

X1 7 GND O6mun

X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje

O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe

X4 2 p1

X4 3 H3 P1 HopMmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene

X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje

O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJie

X4 5 P2

X4 6 H3 P2 HopmanbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOro
pene

X4 7 HP P3 HopMasibHO-pa30MKHYTbIM KOHTAKT 3-TO
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IPOTrpaMMHUPYEMOTO peJie

O6uuit | 06U KOHTAKT 3-r0 NPOrpaMMHUpPyeMOro peJjie

X4 8 p3

HopMa/ibHO-3aMKHYTbIM KOHTAKT 3-I'0 IPOrpaMMHUpPyeMOro
peJsie

X4 9 H3 P3

3.5 Bbi6op crnoco6a nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — MyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioKku X1
Ha [J1aTe ynpaBJeHUsl.

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

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIECTBJSAETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.6 Br160op 3azato11ero curyuasaa

YnpaBaATb YpPOBHEM BBIXOJHOIO HaNpsKeHHUS BBINPAMUTENSI MOXHO MECTHO WJIH
JUCTAHIIMOHHO. MeCTHO MOXKHO yIPaBJIATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHWe KHONKH “>" yBeJMYHMBAET 3HAUYEHHE
3a/Ia1011ero CUTHaJjIa, a HaXKaTHeE U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

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

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayeCcTBe VIPAaBJAKIIUX CUTHAJI0B MOTYT
NpUMEHSAThCH:

A) crangapTHbIY aHasoroBbli curHai 0..10 B;

B) cTangapTHbIN aHas0roBbid curiad 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAJI0TOBbIH 4...20 MA.

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

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazia 3ajiaHus oTobpakaeTcs
Ha JIMCIJIee B BOJIbTaX UK amIiepax, Hanpumep U3=50 B, [3=30 A.

3.7 Ucnosb3zoBaHye QYHKIUU aBTOMATUY€CKOT0 IOBTOPHOI'0 BKJIOYEHUS

[loBesieHMe BBINPAMUTEJIS IOC/E IPOBaJia CUJIOBOTO UJIM BCIIOMOTaTeJIbHOTO HallpSXKeHUs
onpejessieTcd 3HayeHMeM (QYHKLIUMMA NOBTOpPHOro BkJI4YeHHsa F3, ycraHaB/ivMBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HaNpsKeHUs JJIMJICA MeHee [BYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUM YpOBEHb, eciu OoJibllle JBYX CEKYHJ, — TO NPU HaJIM4YUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Ecim F3=1, To aBTOMaTH4yeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HanpshKeHUs JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halpsi>KeHWe CKaYKOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYKUU KOMaH/ bl “PaboTa” Ha Aucniee
MHJAMIMpYeTcs cooblieHe 06 omrbke. B TakoM M10J10’)keHUH BBINPSAMUTEJb 3a0JI0KUPOBaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, mocie
4yero BbINPSIMUTEJb epeiieT B pexKUM “'0OTOBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousyitocTprpoBaHO 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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PucyHok 3.2 BeixoiHOe HanpsKeHUe BbIIPSIMUTEJIS 6€e3 Cr/IaXKUBaloILero(BBepPXy) U C
JpoccesieM(BHU3Y)
4. Tpe6oBaHMs 6€30NIACHOCTH.

4.1 BoinpsMuUTeNb COOTBETCTBYeT JeHCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIeKTPOYCTaHOBOK”, «[IpaBuiam TeXHUYeCKON 9KCIIyaTaluU 3JIEKTPOYCTaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIIyaTallMU 3JIEKTPOYCTAHOBOK

noTpebuTesen».

4.2 Jlna paboThl BBINPSMUTEJS UCNOJb3yeTCs ONacHOe JJi XU3HW HanpshkeHue. [lpu
YCTAaHOBKe BBINPSAIMUTENSI Ha OOBEKTe, a TakKe IpPU YCTPAaHEHWU HEeUCHPAaBHOCTEHW U
TEXHUYECKOM O0O0CJy>KUBaHUU HeOOXOAMMO OTKJIOUYUTb BBINPSAMUTENb U MOJK/I0YaeMble
YCTPOWCTBA OT CETH.

4.3 He pnonyckaeTcs nomnaZjaHye BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
mkada. 3anpeniaeTcs UCNOJIb30BaHUE BbINPSAMUTEJS B arpecCUBHBIX CpeJiax C COAep>KaHUEM B
aTMocdepe KUCJIOT, Lie104el, Maces U T. 1.

4.4 Tlogk/104eHHe, peryJMpoBKa U TeXHUYeCKOoe 00C/IyXKMBaHHe BbINPSAMUTENS JOJKHbI
PYKOBOZ,CTBO IO 3KCIIJIyaTalUH.

IIpOU3BOAUTBLCA TOJIBKO KBaJIPICl)I/ILU/IpOBaHHbIMI/I crnegquajinCTaMy, HM3y4YUWBUHIMMH HaACTOALIlEe
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 [lnsa 321U ThI 006C/IYKUBAIOIET0 IEPCOHA/IA BBINIPSMUTEJb J0KEH ObITh 3a3€MJIEH.

4.7 BplnpsAMUTeNb He MOXeT ObITb HCHOJIb30BaH KaK pasbeJUHUTE/]b ILeNu WIU
H30JIMpYlollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy INpeJAcTaB/isgeT ONacHOCTb [JJs
nepcoHaja WJIA O0OOpYyAOBaHUA, TO BbINIPSAMUTENb HEOOXOJUMO MNOAKJAKOYATb 4Yepe3
npepbiBaTe b, HAlpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CHCTeMOM 6e30MaCHOCTH.

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

A) ycTaHaB/IMBaTh BBINIPSAMUTE/Ib HA HETOPIOYYI0 IOBEPXHOCTh;

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

B) npu yctaHOBKe HE06X0AUMO obecneynTh He MeHee 100 MM cBO6OZHOTO MPOCTPAHCTBA
10 IePUMETPY 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 Tpe6boBaHUAMHU [1YD.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, lIpeJHa3HAYeHHble COeJUHEHUS C MTAILeN CEeThIO,
Harpy3KoM, yCTPOMUCTBAMU yIpaBJIEHUS.

5.3 CedyeHue CUIOBBIX IPOBOJOB JOX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

54 llenu Aad MOJA4YM CUTHAJIOB YIpaBJIeHUS CJeAyeT BbINOJHAThL 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 OOEeCHeYUuTb HX HaAeXHbIM KOHTAKT C
KJI€MMHHKOM BBINPSMUTEIS, AJisT Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYMCTHUTb U
06JIyIUTb UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHe
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/aajKa JUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMHU IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY NPOU3BOAUTCA IO CXeMaw,
NpYBeeHHBbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJIHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPHUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.
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6. IlepBOoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXOJUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KH peKOMeHJyeTcCd MOAK/IIOYUTD JIaMIlbl HaKaJWUBaHUA MOLIHOCTBIO
100-150 BT;

B)ybenuTbca B NPaBUJIBHOCTU MOJKJ/IIOYEHHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHMUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'O 3aMbIKaHUSA Ha BBIXO/I€;

B) nopaTth HampspkeHWe Ha BBIIPSMUTE b, IPU 3TOM BCe CBETOJMOJbl Ha NepeaHen
naHeJ v wkada JO0/HKHbl KpaTKOBPEMEHHO 3aropeThbCsl M NMOracHyTb, Ha JUcIljee B TedyeHHe 10
CeKyH/| J0/PKHA OTOOPa3UTbCA HAANMUCh TeKylled MoJesu BelIpsAMUTeNdA. [lasee Ha AUCIIee
0TOOpa3uThbCs HaAMUCh “'OTOBHOCTh” W TeKylllee 3HAaUYeHUe CUTHajia 3aJaHusi( HaNpsHKEHUS
uid Toka, HanpuMmep Us=50 % ). 3To o3HayaeT, YTO BBIIPSAMUTENb [OTOB K paboTe U
IpOrpaMMHpPOBAHMUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeeT HACTPOMKU: Nojlaya KoMmaHAabl “Paborta”
OCYIIIECTBJIIETC MECTHO TyMOJIEpOM C JIMIEBOM TMaHeJM, CUTHAJN 33JlaHUsl T0JAeTCs
BCTPOEHHBIM IlepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tym6bsep “PaboTa” B mosoxkeHue “Brka” u
NPOKPYTHUTE PY4YKy MEepPEMEHHOro pe3ucTopa OT OJHOr0 KpaWHero MoJIOXKeHHUs! A0 Jpyroro.
Y6epuTech nMpu 3TOM, YTO Ha MOJKJIIOYEHHOW Harpyske( JlamMmnax HakaJMBaHHSA) W3MeHSeTCs
HanpsbKeHUe B COOTBETCTBHE C CUTHAJIOM 3a/JlaHUs.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYILIECTBJASETCI B PpPeXUME
“IIporpammupoBaHue”. YTOObl BOWTU B 3TOT PEXUM, HEOOXOAUMO B pexuMe “I'0oTOBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B pe>KUM “'0OTOBHOCTD”

7.2 Bo160p pyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 [IpocMOTp ¥ M3MeHeHHe 3HaYeHUsI QYHKIUH.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXKMUTe KHONKY “@®”, npy 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOpa3UTCs
TeKyllee 3HaueHue QYHKIUH, HalpuMep:
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F1 cnoco® ynp.
0 - Tymbnep

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

11 TOro, YTOGb! COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTraLus N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTcsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOpPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 OyHKIMHY U UX 3HAYEHUS.

[IporpamMmupyeMble GYHKIMU BBIIPSIMUTEJIS llepevyrcieHbl B Tabaune 7.1.

Ta6siuna 7.1 [lporpaMmMupyeMbie GYHKIIUU

dyH- Haanucek Ha Onucanue
KIMA | HMHAUKaTOpe

Onpenensier cmoco6 ympaBieHUs: KoMmaHJa “PaGora” mnojaeTcd MecTHO WJIH

JUCTAHIIMOHHO
3HaueHue Hagnucoh [TosicHeHue
F1 croco6 ymp. 0 TvMBIIe Komanpa “Pa6oTta” mojjaeTcsi nepeBoJjoM PyKOSITKU
y P TyMOJiepa “PaboTa” B mosiokeHue “Bka”
1 CTAHIHOHHO Komanja “PaboTa” nojjaeTcs nyTeM 3aMbIKaHUSI KJIEMM

6 1 7 k1eMMHoU KoJiofiku X1 nJiaThl ynpaBJieHUs

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

3HavyeHue Hagnuch [losicHeHue
CurHan 3aZjlaHus U3MeHseTCs HaXKaTHeM KHOIIOK “>" u

«_n

<
0 KHOIIKH “on
HaxaTtue “>” yBesinurMBaeT BbIXOAHOE HANPSXKEHUE

“«_n

HaxkaTue “< YMEHBbIIAET BBIXOJHOE€ HallpAXKEeHHe

CurHain 3aZlaHUsl U3MEHAeTCS IO0BOPOTOM DPYYKH
IepeMeHHOr0 pe3UCcTOopa, Pa3MeleHHOro Ha JIMLEeBOU
1 BCTP.PE3UCTOP | MAHEJHU. [TonoxeHue “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. . “ »
MHUHUMaJbHOM BeJIMYMHE 33/iaHus, NoJa0KeHue “Makc
— MaKCUMMaJIbHOH BeJIMUMHE 3aJaHusl.
Curnas 3a/laHus N0/laeTcs BHEUIHUM HanpsbkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJj 3aJlaHus noJlaeTcsi TOKOM ynpaBJjeHus 0-20 MA
4 4..20 MA CurHaJj 3aJlaHus 0JlaeTcsl TOKOM ynpaBJjeHus 4-20 MA
BHEL CurHasn 3afaHus NOJAeTCs BHELUIHUM IepeMeHHBIM
5 ' PEe3UCTOpPOM. PekoMeHayemoe 3HaYeHUe
pe3ucTop
CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
OnpenendeT noBeJeHUe BBINPSAMUTES [OCJAe NPOMNa)KU HANpSKeHUS CUJIOBOU CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pa6ora”
3HaueHUe Hagnucek [TosicHeHuUe
F3 aBT.BKJI.
Ecin mpoBas HamnpspKeHUs [JIMJCA MeHee 2 CeK -
0 BKJIFOYEHO BBIXO/IHOE HaNpshKEHUE CKAayKOM BO3BpalllaeTcs Ha
NpeXXHUU yPOBEHb.
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Eciu IpoBaJl HaNpAXeHHUd JJIHJICA boJsiee 2 cek -
MPOUCXOAUT ABTOMATHYECKOE ITIOBTOPHOE BKJ/IFOYEHHUE.

Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK —
BBIXO/JIHOE HAIpsKEHHE CKAavyKOM BO3BpalllaeTcs Ha
NpEeXHUH yPOBEHD.

1 oTkitodeHo | Eciu npoBan HanpsbkeHus Ajauicad 0Gojee 2 cek -
aBTOMAaTHYECKUH Iepe3anyck He MNPOUCXOAHUT; YTOObI
nepedTy B pexkuM “PaboTa” HY)KHO MOAaTb KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpepesisieT ycioBUe cpabaThiBaHUs 1-ro NporpaMMUPyeMOro peJse
3HaueHUe Hagnucek [TosicHeHue
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CHTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
F4 1-e pesie 'OTOB “I'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NIepeXo/ie B PEXUM
PABOTA “Pa6oTa”
3 CUTHAaJI CpabaTpIBaHUE peJie IPOUCXOUT MPHU MePEXOIE B PEKUM
ABAPUA “ABapus”
OnpepenisieT ycjoBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJe
3HaueHue Hagnucek ITosicHeHue
0 OTKJIlOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MEPEXOJIE B PEKUM
F5 2-e peJsie I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NIepeXo/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOUT MPHU MePEXOIE B PEKUM
ABAPHUA “ABapus”
OnpenenisieT ycjoBUe cpabaThIBaHUSA 3-T0 NPOrpaMMUPYEMOro peJe
3HaueHHe Hagnucek [TosicHeHue
0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCeX peXUMax paboThl
1 CUTHAaJ CpabaTpIBaHUE peJie IPOUCXOJUT MPHU MEPEXOIE B PEKUM
F6 3-e pesie I'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJUT NIPHU NepeXo/ie B PEKUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbiBaHME peJie IPOUCXOJAUT NIPU NepeXo/ie B PEKUM
ABAPHUA “ABapus”
BpeMsa nmyiaBHOro BbIXOJla HaNpsDKeHHWA Ha 3aJaHHbIU YpoBeHb. /[Mana3oH 3Ha4YeHUH
F11 IJIaBH. YCK
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs ma1aBHOTO CHUXKEHUs HaNpsi)KeHUsl 10 MUHUMaJbHOr0 3HaueHus. /[uama3oH
F12 | nuaBH. BBIKJIL. N
3HayeHUU ¢yHkuu ot 0 1o 25 cek c marom 0,1 cek
MuHuManbHOe 3HaYeHHe CUTHaja 3aJaHusd B %. [luanasoH 3HadeHud ¢yHkuuu ot 0%
F15 | HmwkH.Ipegen
J1o 100%, Ho He 6oJiee 3HaueHUs ¢yHkuuu F16. luckpetHocts 0,1%
F16 | Bepx. mpegen MakcuMasibHOe 3HaueHHe cUrHaja 3aZaius B %. /luanasoH 3HaueHU# ¢yHkuuu ot 0%
px.1p J10 100%, Ho He MeHee 3Ha4YeHus pyHKumu F15. luckpetrHoctb 0,1%
@OyHKIUSA BKJIOYAET PEXUMbl CTAOWIM3ALUK WM OTPAaHUYEHUs] TOKA, HANPSHKEHUS,
MOIIHOCTH
3HaueHHe Hagnucek [TosicHeHue
0 OTKJI. PexxuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
F17 DESKIM 1 orpaHudeHue | | BkJIIOYeH peXHUM OTpaHUYeHHUs TOKA

2 Crabuinsanus | | BKIoYeH pe)XXUM CTaOU/IN3alliy TOKa

3 Orpanuyenue U | BKJIIOUEH PEeXUM OTrpaHUYEHUs HANPSKEHUS

4 Crabuimsanusa | BKJIIOUEH PEXUM CTAaOUIM3AIUY HaNPSXKEHUS

U
5 Ctablorp U | BryoyeH pexXUM CTAbUJIM3alUM TOKA C OrpaHUYEHUEM

18




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

HanpsiKeHUst
6 Cra6 U orp I BrkyloyeH pexuM CcTabWIM3alUU  HANpsKeHUsd C
OrpaHUYeHHEeM TOKa
QOyHKIMSA onpeJiesisieT CKOPOCTh M TOUHOCTh CTAa0U/IM3AIMU UJIH OTPaHUYEHHUs
0 MepnenHass | MeaseHHasl cTaOUIM3alUs, BbICOKast TOUHOCTb
1 cpeHss CpenHss crabuau3alys, Cpe/iHsisi TOUHOCTh
F18 | cra6umsamus 2 ObICTpas BoicTpas cTabuin3alius, HU3Kas TOUHOCTh
3 R — BoicTpass mnpu OOJIBIIUX OTKJOHEHUSIX OT VCTaBKH,
Me/lJIEHHas IPU MaJIbIX OTKJIOHEHHUSIX
4 rH6Kas 2 AHaJIOI‘I/I‘II;IO rubkasgs 1, HO C Topasfo MeHBbIIUM
OBICTPOIENCTBUEM
OnpenenisieT MHHMMaJbHOEe 3HAueHHE HaNpPSDKEHUST Ha Harpyske B pexume
F19 H.mpefen U | cTabW/IM3anMU HanpsbKeHUs. 3HadeHHe GYHKIMHA He MOXKeT NPEeBbICUThH 3HAaYeHHe
dyuknuu F20
OnpefensieT MakCMMaJbHOe 3HAYeHUE HaNpsPKeHUs Ha Harpyske B peXuMe
F20 B.pefien U | cTabuau3alnuy HanpsbkeHUsl. 3HaueHUe QYHKIMKA He MOXKeT ObIThb MeHbllle 3HaueHUs
dyuknuu F19
F21 u. npegen | OmnpenesisieT MUHMMaJIbHOE 3HAaUYeHHE TOKA B Harpy3Ke B peKuMe CTaOWJIN3al[UH TOKa.
3HavyeHHe QYHKIMY He MOXKET NPEBbICUTh 3HaYeHHue QyHKIUU F22
OnpenenisieT MakCMMaJ/ibHOe 3HAaYE€HHE TOKA B Harpy3ke B pexUMe CTabuIu3aluy ToKa.
F22 B. ipejien | 3HaueHue QPYHKIMU He MOXKET NPEeBbICUTh HOMUHA/JbHBIA TOK BBINPSIMUTEJNS U He
MOXKeT ObITh MeHbIlle 3HaUYeHHUsA PyHKIuH F21
QyHKIMSA BKIKYAET WU OTK/II0YAaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus gas”
F92 | komTposn bas 3HayeHHe Hagnucek [TosicHeHUe
0 BKJIIOYEHA 3alyTa BK/AYEeHa
1 OTKJIYeHa | 3amuTa OTKJIKYeHa
BKUII0YaeT WJIM OTKJII0YAET 3allUTy OT MOTEPU U3MePEeHUs BIXOJHOTO HanpshkeHus Ud
FO5 3amura Ud 3HayeHHe Haanuce
0 BKJI 3anuTa BKJIIOYeHa
1 OTKIJI 3alyTa OTK/JAKYEeHa
3anuch B NaMATh 3aBOJCKUX HACTPoeK( 3HaYeHHUU 10 YMOJYaHUIO)
3HavyeHHe Hagnucek ITosicHeHue
0 HeT 3HavyeHUsT BCceX NPOTPaMMHUpPYyeMbIX JGYHKIHHA He
H3MeHseTCs
Bce nporpaMMupyeMble byHKIIMU MNPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHHe 3Ha4YeHHe
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 xak/ibI1 BBIIPAMUTE/Ib HAHOCATCH:
Ha3BaHUe BBINIPAMUTEJIS;
0603HaYeHHe NUTAKILEero Hanps>KeHUs U 4acTOThl;
notrpeb6J/iseMast MOLIHOCTb;
CTeNeHb 3alUThl KOPIyCa;

/1) 3aBoACKOM HOMED;
E) roa usrotoBJieHus.

12.
AIIUK.

12 YnakoBKa 6J10Ka

1 YnakoBka BBIpSAMUTE/SA NPOU3BOJAUTCA B KapTOHHYI KOPOOKY WJ/IM JlepeBSHHbBIN
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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-L-N-A o 1wt
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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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI
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Ta6siuna b1 F'abapuTHbIE U IPUCOEUHUTE/bHbIE Pa3Mephl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-L-N-A-40 480 516 546 720 680 | 194 | Boatet M10 26
TBH-3-L-N-A-80 480 516 546 720 680 | 194 | Boater M10 34
TBH-3-L-N-A-125 560 602 638 840 790 | 194 | Boatbr M12 45
TBH-3-L-N-A-160 660 702 738 940 890 | 222 | Boartet M12 55
TBH-3-L-N-A-200 760 802 838 | 1000 950 | 222 | Boatet M12 80
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