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BBegeHue

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

1. Ha3HayeHue

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

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

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

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

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

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

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

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

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

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

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakrtepuctuku TBH-3-230-A

KosinuectBo ¢das 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.230B
CriakuBaw Ui GUIAbTP Het
YnpaBsaeHue pazamu CoBMeCcTHOe
Hanuuue BBOIHOT0 aBTOMAaTU4Y€CKOTO Jla
BBIKJIIOYATeJId
Hasiune KHONKY aBapUUHOTI0 OTKJIKYEeHUs Ja
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000

Peryaupyrouiyii ajieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

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

Bxopz ynpaBiieHust / 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

Kuako-kpucraaimiyeckui UHAUKATOP 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

[[OHOIIHI/ITGIIbeIe KOHTAKTBbI

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

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

3JIeKTpOHHaH 3alllMTa

3amuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTPOHHAd 3allUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auiuTa: noteps ¢da3bl UM “caunanue” gpas JJIeKTpOHHasi
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEeE [=1,5Ia-10 cek, I=1,25 Iu - 30 cexk, [=1,1 [u -
CpeJlHEKBaIpaTUYHOE 3HAUYEHHE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>= 3l
3aMblKaHUs( aMIIMTYAHOE 3HAYEeHHUE)
To4yHOCTB MOAAEPKAHUS TOKA B pEKUMe 2% In
CcTabuIM3al MU TOKA
Bpems cTabuinM3aluy TOKA IPU CKayKe
Hanps>KeHUs CeTH UM Harpy3ku Ha 10% B 2.3 cek
pexuMe cTabuaM3anuy TOKa
To4yHOCTB MOAAEPKAHUS BBIXOJHOTO
HaMpsDKeHUs B peXKUMe CTabUIu3anuu 2% Un
HanpshKeHUst
BpeMs cTabuin3anu BbIXOJHOTO 2.3 cek
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HaANpPsDKEHUs PU CKaYKe HaNpsKeHUs CeTH
WJIU Harpysku Ha 10% B pexxume
CTAaOW/IM3al MY HalpsSDKEHUST

CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTHISITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJieHcaTa ( Cyxoe NOMeleHHe)

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yHOpaBJASLUMMHA LEeNIMU

PexxuM paboThl

Jautenbubi, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTug

12 mecs1eB

[l paboThl BBINPSAMUTENS Heo6X0AMMO JBa HamnpsbkeHWsA. OfHO HalpshKeHUe yepes
TUPUCTOPBI KOMMYTUPYETCSA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HaNpsKEHUEM; Jpyroe

HallpAXeHHrue HCIIoJIb3yeTCAd [AJiAd IHTAHHUA

CUCTEMDbI

ynpaBJieHUS] —

BCIIOMOTaTe/bHbIM. BcrioMoraTesibHOe HaNpshKeHHe PEKOMEHJYeTCs MoJaBaTb OT JUHUK C
“QUCcThIM” MUTAHUEM, TO €CTb OT CeTel, B KOTOPbIX OTCYTCTBYIOT UCTOYHUKH CUJIbHBIX NOMEX,
TaKHe KaK CBapO4YHbIe aNnnapaThl, 3JIeKTPOABUTaTe/U U T.J,.

2.2 BelmpaAMUTe b IpeiHA3HAYEeH [JI/IF SKCIJIyaTalluy B C/1ey0LIUX YCI0BUAX:
A) 3aKpbIThle B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCMBHBIX 1apOB U I'a30B;
B) Temnepartypa okpyxatouero Bozayxa ot 0 go +40 C;

B) BepxHHUI1 Ipesies1 OTHOCUTEJIbHOM BJIAXXHOCTH Bo3/yxa He 6osiee 90 % 6e3 KOHAeHcal U

BJIATY;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;
1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPyTrMX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUU U YIapPOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyTpeHHee yCTPOHNCTBO.

BHeuHU# BUA BBIIPSAMUTEIIS IpeCTaB/eH Ha pucyHke 3.1:

OHO Ha3bIBaeTCA
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PucyHok 3.1 BHemtHu# BU/| BBINpAMUTEIA

Ha nvneBo#l maHesiM pa3MellaloTcs 3J1eMEHThI UHAUKALMU U yIpaBJeHHUs:
A) cBeTopuof “Pabora”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') 2KUIKO-KPUCTA/LINYECKUH UHAUKATOD;

) xaonku “Ilp.”, “®@”, ”>", "<” nis nporpaMMUpPOBaHUs U yIIpaBJIeHUS;

E) py4ka BCTpOEHHOT0 IEpEMEHHOT0 PE3UCTOPA;

2K) kHOnKa aBapUIHOTO OCTAaHOBA;

3) BosibTMeTp MOCTOSIHHOTO TOKa

BHyTpH mikada pasMenanTcs:

A) aBTOMaTHueckui BbikaO4YaTeab QF1;

B) TupucTtopHble MoayH( 3 IUTYKH);

B) pazguaTop oxJaxJeHus;

[') nmiaThl cUCTeMbI yIpaBJIeHUS;

) xkneMMHas Kosioaka XT1 i1 moAK/II0YEeHHUS Liellell Harpy3Ky;
E) aBTOMaTH4yecKkui BbikIO4YaTea b QF2;

K) patumku Toka (2 IITYKH)

3) BEHTUJISATOPBI OXJIaXKeHUs

Ha 6okoBo¥ naHesy mkada HaX0AUTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJiMpyloLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTCA TPU THUPUCTOPHBIX
MOJYJISl, KaXKJAbIM W3 KOTOPBIX COAEPKUT MO JABa TUpuUcTopa. CHI0BOe HampsiKeHHe
noJK/I4YaeTcs K cBo6oAHbIM 3axkuMaM QF1. Ha snuueBoil nmaHesd pasMelleHbl 3JieMeHTbI
WHAWKAIMU ¥ yIpaBJieHus. BHelllHHe MPoBo/ia U Kabesu JIJisl MOJIK/IIYEHUS] HAPSKeHHUs CeTH,
Harpy3Ky W Lieneu ympaBJieHHs BBOAATCA B IKad C HIWKHEW CTOpPOHbL llenu ymnpaBjeHUs U
CUTHa/IM3alMU MO KJII0YaTC K K1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJIeHUsl.
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3.2 PexxuMbl paGoThL

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

Tab6uiuna 3.1 PexxuMbl pabOThI BHITPSIMUTEJISI

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

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

“PaboTa”

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

“ABapus”

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

Ha uHaukaTope oTo6pakaeTcsl KOJ OLIMOKHU Y MOSICHAIOIAsg HaAIUCh

“[IporpammupoBaHue”

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

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

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

3.3 KOHCTpYKTHBHOE HCHOJIHEHUE.

KOHCTPpYKTUBHO BBINPSIMUTE/Nb BBINOJHEH B BHUJE MeTAJJIMYeCKOrO0 HaBeCHOTO WJIHU
HanoJsibHOro mkadga. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuciaeHHble B TabuIe 3.2
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Tab6suua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK BbIIPSIMUTE NS

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

BbIKJIIO4YaTe b QF2

Csetoauop “Paborta”

['oput B pexkume “Pabora”

Ceetoauon “ABapus”

[loput B pexxume “ABapus”

Kupkokpucrannuieckuu

OTobOpakaeT TeKylluMe [JlaHHble, peXHUM pabOThbl, 3HAYEHUS

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

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

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

3.4 HasnaueHue kjaeMM kaeMMHbIX Koao040K XT1-XT2, X1 u X4 npuBejieHo B Tabsule 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 +U Bbix | [l coequHeHus1 ¢ Harpy3kou( Beixog “nuiroc”)

XT1 2 - U Bbix | [l coequHeHuUs1 ¢ Harpy3koi( Boixon “Mmunyc”)

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa

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

X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MA

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

X1 5 AGND O6uIM AJ15 aHAJIOTOBOT0 CUTHAJIA yIIpaBJeHUs

X1 6 Ay g noa4y CUrHazia JYMCTAaHIIMOHHOIO yIIpaBJeHUs

X1 7 GND 061mui

X4 1 HP P1 HopmanbHO-pa3oMKHYTBIM KOHTAKT 1-ro
NpOrpaMMHUpPYyeEMOro peJjie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe

X4 2 p1

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

X4 4 HP P2 HopmanbHO-pa30MKHYTBIM KOHTAKT 2-TO
NpOrpaMMHUpPyeEMOro peJjie

O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoOro peJe
X4 5 P2
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HopMasibHO-3aMKHYTBIM KOHTAKT 2-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 6 H3 P2

HopMa/ibHO-pa30OMKHYTbIM KOHTAKT 3-T0
IpOrpaMMHUpPyeMOro peJsie

X4 7 HP P3

O6uuit | 06U KOHTAKT 3-T0 NPOrpaMMHUpPyeMOro peJjie

X4 8 P3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-ro0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 Boi6op crnoco6a noja4yy KoMaH/

KoManay “Pa6oTa” MOKHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaKku X1
Ha IJIaTe ynpaBJIeHUs.

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

Bbi6Op Mexay MeCTHbIM WJIH JUCTAHIMOHHBIM CIIOCOOG0M yHpaBJIeHHUS OCYIIeCTBJISIETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Bri60op 3a/1at0111er0 CUT'HaJIa

YnpaBaATb YpOBHEM BBIXOJHOTO HaNpsKeHHUS BBINPAMUTENS 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 MNEepPEMEHHOTO
pe3rcTopa B noJsiokeHUuM “MuH” u “Makc” coOOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYEeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayeCcTBe VIPAaBJAKIIUX CUTHAJI0B MOTYT
NPUMEHAThCH:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIN aHasoroBbid curia 0..20 MA;

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

') BHENIHU I TepeMeHHbIN 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 3ajlaHusl oTobpakaeTcs
Ha JIUCIJIee B MIPOLIEHTAaX, BOJIbTax UK amnepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

3.7 Wcnosb3oBaHye QYHKIUU aBTOMATUYECKOTO IOBTOPHOI'0 BKIOYEHUS

[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 pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mpoBan
HaNpsHKeHUA [JIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YpOBEHb, eciu OoJibllle JBYX CEKYHJ, — TO NPU HaJIM4YUM KoMaHAbl “Pabora”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Ecim F3=1, To aBTOMaTH4eckoe IIOBTOPHOe BKJIOYeHUe 3amnpelneHo. Eciau mnposain
HanpshKeHUs JJINJICA MeHee [IBYX CeKYH/, TO BbIXOJHO€e Halpsh>KeHWe CKaYKOM BO3BpallaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/ bl “PaboTa” Ha Aucniee
MHJAMLIMpYeTcs cooblieHe 06 omrMbke. B TakoM M10J10’KeHUH BBINPSAMUTEb 3a6JI0KUPOBaH U Ha
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Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHAy “Cton”, mocie
4Yero BBINPSIMUTEJb NlepeiieT B pexxuM “'0TOBHOCTD”.
[IpuMeHeHue GyHKIUM F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:

'}
Haﬂpﬂ}HEHHE CeTu
- T
Komanga “Pabota”
- T
BeixogHoe Hanpaxenwe, F3=0
-
BeixogHoe HanpaxeHwne, F3=1
- T
Pucynok 3.2 [[pumeHenue pyHkuuu F3
3.8 Bbi6o HKIMY IPOrpaMMHUPYEMBIX peJe

Ha «ksieMMHylo kosiogKy X4 1uIaThl yIOpaBJeHHWS BbIBeJleHbl KOHTAKThl Tpex
nporpaMMHUpyeMbIx pese. B 3aBUCHUMOCTH OT 3HayeHUs GYHKIUM F4-F6( cM. myHKT 7) peJie
MOTYT ObITh HEAKTUBHBIM HJIU BBINOJHATb QYHKLUIO CUTHAIM3aTOpa C/IeAYI0IINX COObITHUM:

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

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

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

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

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

MaKCHMaJIbHOMYy 3HAa4eHUIO0 YNPaBJAKILEro CUrHajla. YCTAaHOBKA 3TUX 3HAaYeHUW MO3BOJISET
YCTAaHOBUTb TpaHHUIbl JHana30oHa, B KOTOPOM OyJeT BeCTUCb peryJMpoBaHHE BbIXOJHOTO
HanpspKeHUs B MPOLEHTAaX OT HOMHUHANIbHOro. EciM ycTaHOBUTH 3HaYeHUE [AJis1 HUKHETO
npegesa paBHbIM 0%, a A1 BepxHero — 100%, To peryiupoBaHue Oy/ieT peaju30BaHO BO BCEM
Jiiana3oHe — OT HyJIS 10 MAKCUMaJIbHOTO BBINIPSIMJIEHHOTO.

JuckpeTHoCTb peryavupoBaHus coctasJsieT 0,1%.

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

3.11 PexkyM orpaHUYeHUd TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXWMe OrpaHUYEHHS] TOKAa, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
06pa3oM, YTOObI TOK HAarpy3KH He NMpPeBbICUJ 33JlaHHOe 3HauYeHHe. JlaHHas GYHKIUS T03BOJISIET
TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YpOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
n3beraTb CpabaThIBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M TMeperpysku. DPyHKIUSA
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BKJIIOYAETCSl ¥ OTKJIIOYAETCs MporpaMMUpoBaHueM ycTaBku F17, a BeJMYMHA MaKCHUMaJbHOTO
TOKa 3a/jaeTcs ycTaBkou F22( cM. myHKT 7).

3.12 PexxyM cTabuAM3AIUY TOKA

[Ipeo6pasoBaTesib MOXKET paboTaTh B peXHMMe CTAOMJIM3ALMU TOKAa, B KOTOPOM CHCTeMa
yIlpaBJieHUs] aBTOMaTU4YECKU H3MeHsSeT yIpaBJisiolliee BO3JEeWCTBUE HA THUPHUCTOPbl TAKHUM
06pa3oM, 4TOObI MOJAEP)KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3alUuU
Toka — 2% OT HOMMHAJIbHOT'O TOKAa peryJsTopa, BpeMs CTAaOWJMU3allMU TOKa NPU CKAuKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3afaHus oTob6pakaeTcs B
ammnepax, HanpuMep I3 = 27 A. PyHKIUA BKIKYAETCAI U OTK/IHOYAETCS MPOrpaMMHPOBAaHHUEM
yctaBky F17, a BeJIMUMHA MMHUMaJIbHOTO Y MaKCMMaJIbHOIO TOKa 3a/iaeTcs ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.13 PexxyM orpaHUYeHUs HanpsKeHus

[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANpPSKEHUs, B KOTOPOM
CHCTeMa ylpaBJieHUs] aBTOMAaTU4YECKH HW3MEHSEeT yIpaBJisiollee BO3JeNCTBHE HAa TUPUCTOPHI
TaKUM 00pa3oM, 4YTOOBI BBIXOJHOE HaNps>KeHHWe Ha HarpyskKe He IMpPEeBBICUJIO 3a/JlaHHOE
3HauyeHue. PyHKUUS BKJIKYAETCI U OTKJKYAETCSd NporpaMMHpoBaHMeM ycTaBku F17, a
BeJIMYMHA MaKCUMaJIbHOTO HaNpsi>KeHHUs 3aaaeTcs yctaBkoi F20( cM. myHKT 7).

3.14 PexxuM cTabUAM3aMU HANPSKEHUS
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAaOUJIM3aLMU HANpsKeHHs, B KOTOPOM

cUcTeMa ylnpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JelCTBUE HA TUPUCTOPHI
TaKMM 06pa3oM, 4YTOObI MOJJep>KUBAaThb HaNpsbKeHHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM HanpsKeHUs - 2% OT HOMMHAJIBHOTO HAIps)KeHUsl CeTH, BpeMs
CTabU/IM3alMU NIPU CKauyKe CEeTeBOr0 HampshKeHUs WM Harpysku Ha 10% - 2.3 cek. Curhan
3aaHus oTobOpakaeTcd B BoJjbTaX, Hampumep U3 = 150 B. ®yHKuus BK/IOYaETCAd U
OTKJIIDYAeTCs NporpaMMupoBaHueM ycTaBku F17, a BeJMYMHA MUHUMAJbHOTO U
MaKCHMMaJIbHOTO Hanpsi>keHU# 3a/jaeTcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 Pexxum CTa6I/IJII/IBagI/II/I TOKA C OrpaHHUYEHHUEM HANIPAKEHHNA
HpeO6pa3OBaTeJIb MOXKEeT pa60TaTb B pexnume CTa6I/IJH/I38LU/II/I TOKa C OAHOBPEMEHHbLIM

OrpaHUYEeHHEM HaIpsKeHUs, B KOTOPOM CHCTeMa YINpaBJeHUs aBTOMAaTUYeCKU H3MeHsSeT
ynpasJjsdioliee BO3JeHCTBUE Ha THUPUCTOPbI TaKMM 00Opa3oM, 4YTOOBI MNOJJEpPKHUBATb TOK
Harpy3KHy Ha 3aJlaHHOM YPOBHe, OJJHOBPEMEHHO C 3TUM He JI0NyCKasl NpeBbIIeHU YCTaBKHU 110
HanpspkeHuto. CUTHas 3aZjlaHusl OToOpaXkaeTcs B aMmmepax, Hampumep I3 = 27 A. OyHkuus
BKJIIOYAEeTCA U OTKJIIOYAeTCA NIporpaMMUpoBaHMeM ycTaBku F17, BeJMYMHAa MUHHUMaJbHOIO M
MaKCHMaJIbHOTO TOKa 3ajjaeTcs yctaBkamu F21 u F22, MakcuMasibHas BeJIMUMHA HAaNPSKeHUs —
¢yuknue F19( cM. nyHKT 7).

3.16 PexxuM cTabUIM3aIMY HAPSKEHUS C OTPAHUYeHHUEeM TOKa

[Ipeo6bpa3oBaTesb MoXeT paboTaTb B peXHUMe CTAaOW/IM3AaLMM HANpPSDHKEHUA C
OZITHOBPEMEHHBIM OrpaHHYEeHHEM TOKa, B KOTOPOM CHUCTeMa YIpaBJeHUs aBTOMATHU4YeCKH
M3MeHseT ynpaBJisiolliee Bo3JeiCTBUe Ha TUPUCTOPbl TAKMM 06pa3oM, 4YTOObI MO/ JJep>KUBATh
HalpsbKeHWe Ha Harpys3ke Ha 33JlaHHOM YpOBHe, OJHOBPEMEHHO C 3THM He JOIycKas
npeBbIlIeHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. ®yHKuMA BKJIKOYAeTCAd U OTKJ/IIOYAeTCHd NporpaMMupoBaHHeM ycTaBku F17, BesMyMHa
MUHHMAaJIbHOTO M MaKCUMaJIbHOIO HalpshpKeHUWW 3ajaercd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYKMHA ToKa — QyHKIMel F22( cM. nyHKT 7).
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3.17 YcTaHOBKA CKOPOCTHY OTPAaHUYEHMUS U CTAOUIM3AIUU

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

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

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

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

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

NaMATH KOTOPOM 3HA4YeHHsA paBHOroO 1, Bce NoJb30BaTe/bCKME YCTAHOBKU CTUPAIOTCS, a Ha MX
MeCTO 3alMChIBAIOTCA 3aBO/ICKMeEe 3HaYeHUA QyHKLUH.

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

A) 3a1MTa OT KOPOTKOI'0 3aMblKaHUs ABJsAeTCA LyOJUPOBaHHOUN U 0b6ecrieduBaeTcs AByMs
crnoco6aMu: 3JeKTPOHHBIM M 3allUTa aBTOMAaTH4YeCKUM BbikJw4daTeseM QF1l. 3JyekTpoHHas
3allMTa peaJu3yeTcs MyTeM ObICTPOX 06pabOTKM MUKPOIMPOL,ECCOPOM CUTHAIOB, NOCTYMALIAX
OT JaTYMKOB TOKa. [Ipy npeBbIlIeHMH MITHOBEHHOI'0 TOKAa 3Ha4eHUs 3*|HOM NpoucxXoJUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJIee OTOOpaXkaeTCl COOTBETCTBYIOLIee
coobueHue. B cnyyae HecpabaTblBaHUs 3JIEKTPOHHOM 3alUThI( MO NPUYMHE BHYTpeHHeH
HEHUCNIPaBHOCTU WJM c6Oe HacTpoeK) INpPU KOPOTKOM 3aMbIKaHUMM HArpysky 006ecTOYMUT
aBTOMaTHYeCKMM BbiKkaO4YaTes b QF1.

B) 3amuTa 0T Neperpyskd THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUS
paboTOCIOCOOHOCTY THUPUCTOPOB NpPU JJUTEJbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMHMHa/JIbHOEe 3HayeHUe TOKa BBIIPAMUTeNA. 3alliUuTa ABJAETCd AyOJUPOBAaHHOW U
obecrneyrBaeTcsl ABYyMsl CIOCOOAMM: 3JIeKTPOHHO M aBTOMaTHYeCKUM BbikawoudaTesneM QF1.
Mukponpoleccop HenpepblBHO U3MepsieT TOK Harpy3kd M HaKallJIMBaeT 3HAayeHUe BpeMs-
TOKOBOIO HMHTerpajla M CpaBHMBAeT ero C yCTAaBKOM, NPHU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIyJIbChl yNpaBJeHWs C TUPUCTOPOB M OTOOpakaeT Ha Juciiee coobuieHue. Pab6oTta
BBINPSIMUTEJISI OJIOKUPYETCSA HAa 3 MUHYTHI, NI0CJE YEr0 OH NMepexoAuT B pexuM ‘T'oToBHOCTB”
ecJiv rmojaHa komanzga “Crom’”.

[leperpy3o4yHas cnoco6HOCTb BoinpsiMuTes: [ = 1,5 [Hom - 10 cek, [ = 1,25 [nom - 30 cek, |
= 1,1 Inom - 60 cek. B ciyyae HecpabGaTbiBaHUS 3JIEKTPOHHOW 3alUThI( MO NPHUYUHE
BHYTPeHHel HeUCNPaBHOCTH WJIM cOOe HACTpoeK) TUPUCTOPBI 3aLIMILIAIOTCA OT Neperpysku
TEIJIOBBIM pacuenuTesieM aBTOMaTU4eCcKoro BbikatodaTess QF1.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO oONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
6JIOKMpYyeTCcs [0 OXJaXKJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BBbIK/JIIOYAIOTCH
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BEHTUJIATOPHI OXJIXKAEHUS U BBIIPSIMUTENb NNEPEXOJUT B pexxkuM ‘['0TOBHOCTB”, ec/id mojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HampsKeHUs CUJIOBOM CETH OCYLIeCTBJISETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaTblBaeT B C/ly4ae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WM B ClAy4yae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yukuu FO92( cM. nyHKT 7).

3.20 Ucnosib30BaHWe KHONKY “ABapuiiHOe OTK/AOYeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHHEe C HarPy3KU B JIIOOOM
pexxuMe paboThl YCTPOWCTBA MPU BO3HWKHOBEHWU BHEUITATHOW CUTyallMM, CBSI3aHHOW C
yrpO30# KKU3HU NepCcoHa/a UJIU NOpUYer UMyl eCTBa.

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHUS.

B Mopesax TUPUCTOPHBIX BBINPAMUTES C HOMUHAJIBbHBIM TOKOM 0 160 A npu HaXKaTUH
3TOM KHOINKMU pa3pbIBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHUS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS Ha TUPUCTOPHI He NMOAAI0TCS.

[ Moziesied ¢ HOMUHAJNIbHBIM TOKOM OT 160 A U Bblllle NPU HAXKAaTUM KHONKU OJ[aeTCs
HanpsPKeHWe Ha MeXaHU3M He3aBUCUMOTrO paclenuTesss CWUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 060eCTOYMBaAET HAarpPysKy.

3.21 Oco6eHHOCTY TUPUCTOPHOI0 PETYIMPOBAHUSA

PerysvpoBaHue BBIXOJHOTO HaNpsKeHUS OCYLIECTBJSETCS 3a U3MEHEHUs YyrJa
OTNHUPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM NpOEKTHpPOBAHUM U IKCIJIyaTallud 0OOpPYOBaHUSA
caeyeT y4ecTh cleAylolje 0COOeHHOCTHU:

A) BhIIpsSIMJIEHHOE Halpsi)KeHHe Ha BbIXOJe BBINPSIMUTES ABJISAETCA NMYJbCUPYIOIIUM —
OHO COJIEpP>KHUT TOCTOSIHHYI0 U IMepeMeHHyl cocTaBiswoiiue. [Ipyu 3TOM mnepeMeHHas
COCTaBJISIIOILAS 3aBUCUT OT BEJIMYMHBI yIja OTIUPAHUs TUPUCTOPOB U MOXeT 6bIThb 10 50% u
OoJibllle OT BEJIMYUHBI TIOCTOSTHHOM cocTaBJsollel. [lepeMeHHast cocTaB/soLias MPOSIBASETCSA
B BUJle TapMOHUK. PopMa BBIXOJHOTO TOKa MOBTOPSET GOPMYy BBIXOJHOrO HAMpPSKEHUS JJIs
aKTUBHOM Harpy3kKd U UMeeT HeCKOJIbKO CIJIaXKeHHBbIM XapaKTep Jis aKTUBHO-UHAYKTHUBHOM
HarpyskH.

B) BesnunHa NOCTOSIHHOW COCTaBJISIIOLEN MOKa3blBaeTCs CTPEJIOYHBIM BOJBTMETPOM, a
Ha JiUcIlJiee OTOOPaXKAKTCS BeJIMYMHA HaNpPshKeHUs], SKBUBaJIEHTHas JeMCTBUIO MOCTOSIHHOW U
nepeMeHHOW COCTaBJISIOIIEN. Tak npu mnuTaHWUM, HampuMep, OOMOTOK BO30YKAEHUS
3JIEKTpOJBUTraTesIsl CJlefyeT OpPUEeHTUPOBATbCA Ha NOKa3aHUs BOJIbTMETPA, TaK KaK TOJIbKO
NOCTOSIHHAsI COCTaBJIAOIAs CO3/1aeT 3JIEKTPOMAarHMTHBIM BpalllaloIMi MOMEHT, @ NP NUTAaHUHU
HarpeBaTe/IbHbIX 3JIEMEHTOB - TIOKa3aHUsl JUCIJIes], MOCKOJIbKY HarpeB U BblJleJIeHUE
MOLIHOCTH B Harpy3KH Mo/ BO3JleCTBUEM KaK IOCTOAHHOM, TaK U IepeMEeHHOU COCTaBJIAIOIIUX.
B 3ToM ciyyae He y4eT MepeMEHHOW COCTaBJSAOLIEN MOXET NPUBECTU K H3OBITOYHOMY
BbI/JleJIEHMI0 MOIIHOCTH B Harpyske.

B) /Jlaxke ec/iv yCTaHOBUTD JleCTBYIOIee 3HaUEHUE BbIXOJJHOTO HANPSXKEHU s, HAIPUMeED,
Bcero 100B, aMmninTya nyJjibcaliuid BbIXOJAHOTO Hanpsi>)keHUs1 MOXeT flocturaTb 230-540 B. [lna
yMEeHbILIEeHUs aMIUIUTYAbl MyJbCaluil TpebyeTcs MOAKJIYEHHEe BbINPSMUTENS Yepes
NOHMWXKAWUIMU TpaHcdopMaTop.

[) Tox B ¢asax mNuTawIIEro HamnpspKeHUss NpuobausuTesbHo paBeH 0,7-0,75 ot
BbIXOZJHOT'O TOKa BBINPSAMUTENSA. JTO CJeAyeT yYUThIBAaTh NPHU BbibOpe ceyeHUs Kabesed U
NPOBOJOB /I/Il MIUTAHUS BbINPSIMUTES

/1) BbimpsiMuUTe/ b NOTPEOJ/IIET PEAaKTUBHYIO MOIIHOCTb Ja)Ke MPU YUCTO aKTUBHOM
Harpyske

E) ®opma BbIXOJHOT'0 HANPSIXKEHUSI U pa3HOro TOKA MpecTaBJeHa Ha pUCYHKe 3.2:
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PucyHok 3.2 BeixoiHOe HanpsDKeHUe BhINPSIMUTEJIS(BBEPXY) U TOK B ¢pa3e(BHHU3Y)
4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 BoinpsMuTeJNb COOTBETCTBYeT JeHCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIEKTPOYCTaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTaluuu 3JIEKTPOYCTaHOBOK
norpe6uteseii» U «llpaBun TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboTbl BBINPSAMUTENS MCIOJb3yeTCs OMAacHOoe JJis KU3HU HampsbkeHue. [Ipu
YCTAHOBKe BBINPSAMUTENSI Ha OOBEKTe, a TakKe IpPU YCTPAaHEHWU HEUCHPABHOCTEHW U
TEXHUYECKOM O0O0CJy>KUBaHUU HeOOXOAMMO OTKJIOUYUTb BBINPSAMUTENb U MOJK/I0YaeMble
YCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcd nomnaZjaHye BJIaTM HA KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
mkada. 3anpeniaeTcs UCNOJIb30BaHUE BbINPSMUTEJA B arpecCUBHBIX CpeJiax C COJep>KaHUEM B
aTMocdepe KUCJIOT, Lie104el, Maces U T. 1.

4.4 Tlogkao4yeHue, peryJMpoBKa U TeXHUYeCKOe OOCJIyKUBaHHe BBINPSAMUTEJS JLOJKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJM(PUUMPOBAHHBIMMU ClelMaJIMCTaMM, U3Y4YMBIIMMHU HaCToOsllee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

4.5 Tlpum osKclyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO00XO0AMMO COO6J/I04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U

«HpaBI/I.}I TEeXHUKH 6e30MMaCHOCTH IIPpH 3KCIIJIyaTallhuH 3JIEKTPOYCTAHOBOK l'IOTpE6PIT€JIeI>i».

4.6 Jlns 3a1lUThI 00CIY>KMBAIOLLET0 NIepCOHasa BBINPSAMUTEb [JOJKEH ObITh 3a3eMJIEH.
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4.7 BplmpsAMUTeJb He MOXeT ObITb MWCINOJb30BaH KaK pa3beJUHUTENb LeNu WU
H30JIMpYollee YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeaAcTaB/isgeT ONacHOCTb JJs
IepcoHaja WJIA O0OOpYyAOBaHUA, TO BbINIPAMUTENb HEOOXOJUMO MNOAKJAIOYATb 4Yepes
npepbiBaTe b, HAIpUMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTeMOM 6e30aCHOCTH.

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

A) ycTaHaBJIMBATh BbIIPSMUTEJb HA HETOPIOYYIO IOBEPXHOCTH;

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

B) npu yctaHOoBKe He06X0AUMO obecreynTh He MeHee 100 MM cBO6OZHOTO MPOCTPAHCTBA
110 IepUMETPY BbINPSAMUTEJIS.

5. MoHTaxx Ha 06'beKTe.
5.1 CiieyeT yCTaHOBUTD BBINPSAMUTEJb Ha LITATHOE MECTO U HAJIeXKHO 3aKPENUTh ero.
5.2 3a3eMJIUThb BBHINIPSAMUTEJIb B COOTBETCTBUE C TpeboBaHUAMHU [1YD.

5.2 llpoksiafbIBalOTCSA JIMHUM CBSI3M, NIpeiHa3HAYeHHble COeJUHEHUS C MTAILeHN CEeThIO,
Harpy3Kou, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeuyeHue CUIOBBIX IPOBO/OB J0JX)KHO COOTBETCTBOBATH TOKY Harpy3KHU.

5.4 llenu aad mojayd CUTHAJNOB YIpaBJieHUS CJAeAyeT BbINOJHATb BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKOLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOEeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJI€MMHHKOM BBINPSMUTEJIS, AJisT Yero peKoMeHJyeTcs MX KOHILbl THIATeJbHO 3aYHMCTHUTb U
06JIyIUTh UJIM ONPECcCOBAaTh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHHE
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTcs Npok/aajKa JHUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TlogkaoyeHWe BHEUIHUX Lened K YCTPOWUCTBY IPOU3BOAUTCA IO CXeMaw,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 Ilpu BbINOJITHEHUH MOHTAXKHBIX Pa60T HEOO6XOAUMO MPUMEHSTD TOJbKO CTaHJAPTHBIN
WCIIPABHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD Cleyolire JeCTBU:

A) mpousBecTH NOJKJIOYEeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TECTOBOM Harpy3Kd peKOMeHJyeTcs NOJKJ/IIOYUTh JIaMIlbl HaKaJUBaHUSA MOLIHOCTBIO
100-150 Br;
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be3 mnoAK/JIOYEHHOM HArpy3kM HEBO3MOXXHO CJieJlaTh BBIBOJ O TMPaBUIbHOW WU
HeNpaBUJIbHON paboTe BbINPSMUTEJIS.

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHUS BHEUIHUX Lielled NUTaHUA W yNpaBJeHHd,
3a3eMJIEHHS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHHSI Ha BBIXO/IE;

B) nmnojaTh HamnpsbkeHHe Ha BBIIPSMUTEJb, IPU 3TOM BCE CBETOJMOJbl Ha NepeJHel
naHeJ v wkada J0/HKHbI KpaTKOBPEMEHHO 3aropeThbCsl M NMOracHyTb, Ha JiUcIljee B TedyeHHe 10
CEeKyH/J| JIO/DKHAa OTOOPa3UThC HAAMUCh TeKYLed MOJead BbINPSIMUTENS W BKJOYAITCS
BEHTUJIATOPbl oOXxJaxJeHUs. /[lanee Ha Juciulee OTOOpasuTbcAd HaAnucbh ‘[0TOBHOCTB” M
TeKylllee 3HauyeHWe CUrHasia 3aZaHusd( HampsbkeHus WM Toka, HanpuMmep Us=50 % ). 3to
O3HayaeT, YTO BbIIPSAMUTE/Ib TOTOB K paboTe U NPpOrpaMMHPOBAHHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeEeT HACTPOMKU: NoJlaya KoMmaHAabl “Paborta”
OCYILeCTBJIIETC MeCTHO TyMO6JilepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUsl TO0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B nosioxkenue “Brka” u
IPOKPYTUTE PYYKYy NEePEMEHHOTO PE3UCTOpa OT OJHOT0 KpaWHero MoJIOXKEHUs A0 ApPYroro.
Y6enuTech NpU 3TOM, YTO Ha NMOJK/JOYEHHOM Harpyske( JlaMIlax HaKaJMBaHUs) W3MeHSETCs
HalnpsiKeHHUe B COOTBETCTBHUE C CUTHAJIOM 33/laHUS.

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

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCA
Ha3BaHUe NepBOM QYHKIUU:

F1 cnocob ynp.

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

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
OJJHOM HAaCTPOMKHU K [ PYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcsd MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPAa 0TOOPA3UTCS
TeKyllee 3HaueHue QyHKI WU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3mMeHUTb 3HaUueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.
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Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAaHHOE 3HAueHUe QYHKIMU, HY>KHO KPATKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3WTCAd HaJNUCh
“CoxpaHeH0”, YTO TOBOPUT 00 YCIENIHOW 3anucyd 3HAaYeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylled PYHKIHUHU U CTaHET BO3MOXKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTCsl, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUYE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUH, [JI Yero ONATb HY>KHO
HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QYHKIUY BBINIPSIMUTEJIS lIepeuUnc/ieHbl B Tabaule 7.1.

Ta6snna 7.1 [lporpaMmmupyeMblie GyHKIIUU

dyH- Hagnuceh Ha Onucanue
KIUsl | MHAUKATOpe

OmpenenisieTr cmnoco6 ympaBjieHWs: KoMmaHZa “‘PabGora” mojaeTcdi MeCTHO WJIH

JUCTAHIIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
F1 croco6 ymp. 0 S KoMmana “PaboTa” nomaeTrcs nepeBosioM pyKOSITKH
y p TyM6Jepa “PaboTa” B nosioxkeHue “Brkia”
1 CTAHIHOHHO KoMania “PaboTa” nojjaeTcss myTeM 3aMblKaHUS KJIEMM

6 ¥ 7 KJ1IeMMHOM K0J10KHU X1 nJ1aThl yipaBJeHUs

Onpe,aemleT CUT'HaJI YIIPpAaBJIEHUA BbIXOAHbIM HAIIPAXXE€HHUEM

3HavyeHUe Hagnucek ITosicHeHue
CurHaJ 3aJlaHUs U3MEHsIeTCAd HaXkKaTHeM KHOIIOK “>" U

“«_n

<
0 KHOIIKH “n
HaxkaTue “>" yBesiMurBaeT BbIXOJHOE HaNPsHXKEHHE

“«_n

HaxkaTue “< YMEHbIIAET BbIXOAHOE HAIIpAXKEHHEe

CurHan 3aZlaHusi U3MEHsSIeTCsl TOBOPOTOM PYYKH
IIEPEMEHHOT0 Pe3UCTOpa, pa3MeleHHOT0 Ha JIMIEeBOH
1 BCTP.pE3UCTOP | HAHEJIH. [TosioxkeHUE “Mun” COOTBETCTBYET

F2 CUTHaJ y1mp. . “ »
MUHUMaJbHON BeJIMYUHE 33/laHus, oJ0XeHne “Makc
- MaKCMMaJIbHOU BeJINYMHE 33/laHusl.
CurHas 3a/laHusl NMOJIaeTcs BHEUIHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKOM ynpanJjieHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM yrnpaJieHusa 4-20 MA
CurHan 3a/laHus NOJAeTCsl BHEUIHUM IepeMeHHbIM
5 eBBI_II/IeCL:(') pPEe3UCTOPOM. PekoMeHiyeMoe 3HaueHUe
p p CONpPOTUBJEHHUS 3TOro peauctopa 1..10 kOM
OnpenendeT noBeJeHUEe BBINPSAMUTES I0OCJAe NPONaXKU HAMpSKEHUS CUJIOBOU CeTH
WJIM BCIIOMOTATEJIbHOT'0 HaNpsi>KeHHUs B pexxuMe “Pabota”
3HayeHHe Hagnucek ITosicHeHue
Ecin mpoBas HanpspkeHUs JJIWJCA MeHee 2 CeK -
BBIXOJIHOE HaNpsDKEHWE CKAayKOM BO3BpalllaeTcs Ha
3 ABT.BKIL 0 BKJIFOYEHO NpPEeXHUU ypOBEHb.

Eciu IpoBaJl HaNpAXeHHd JJINUJICA boJsiee 2 cek -
MMPOUCXOAWUT dABTOMATHUYECKOE MTOBTOPHOE BKJIIOYEHHUE.

Eciu npoBan HanpspkeHUs [JUIMJICA MeHee 2 CeK —
BBIXOJJHOE HaNpsDKEHHe CKAayKOM BO3BpaljaeTcsd Ha
IpEXHUN YPOBEHb.

Eciu npoBas HamnpsbkeHUs JJwjcs  6osee 2 ceK —

1 OTKJIFOYEHO
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ABTOMATHYECKUH Iepe3anycKk He MPOUCXOJUT; YTOObI
nepedtTu B pexuM ‘PaboTa” HYXHO MOAATh KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHAay “Pa6orta”

OnpepenseT ycJoBHe cpabaTbiBaHuUsA 1-ro nporpaMMHpPyeMoOro peJie
3HavyeHHe Hagnucek ITosicHeHue
0 OTKJ/II0YeHO | Pesie HeaKTUBHO BO BCeX peKUMax paboThl
1 CUTHaJI CpabaTbiBaHUe peJie IPOUCXOJUT NP MIEPEXO/IE B PEXKUM
F4 1-e pene I'OTOB “ToToBHOCTB”
2 CUTHaJI CpabaTbiBaHHe peJjie IPOUCXOJUT NP NlepeXo/ie B PeXKUM
PABOTA “PaboTa”
3 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOUT NP MIEPEXO/IE B PEXKUM
ABAPUA “ABapust”
OnpepenseT ycJoBHe cCpabaTbIBaHUs 2-T0 IPOTPaMMUPYEMOTo peJie
3HavyeHUe Hagnucek [TosicHeHue
0 OTKJ/II0UeHO | Pesie HeaKTUBHO BO BCeX pe’KUMax paboThl
1 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOUT NP MIEPEXO/IE B PEXKUM
F5 2-e peJie 'OTOB “T'oToBHOCTB”
9 CUTHaJI CpabaTbiBaHHe peJsie IPOUCXOJUT NP NlepeXo/ie B PeXKUM
PABOTA “PaboTa”
3 CUTHaJI CpabaTbiBaHUeE peJie IPOUCXOUT NP MIEPEXO/IE B PEXKUM
ABAPUA “ABapus”
OnpepenseT ycJoBHe cpabaTbiBaHuUs 3-T0 IPOTPaMMUPyEMOT0 peJie
3HavyeHUe Hagnuce ITosicHeHue
0 OTKJ/II0UeHO | Pesie HeaKTUBHO BO BCeX pe’KMMax paboThl
1 CUTHaJI CpabaTbiBaHUE peJie IPOUCXOUT NP MIEPEXO/IE B PEXKUM
F6 3-e peJsie 'OTOB “T'oToBHOCTB”
9 CUTHaJI CpabGaTbiBaHHe peJjie IPOUCXOJUT NP NlepeXo/ie B PeXKUM
PABOTA “PaboTa”
3 CUTHaJI CpabaTbiBaHHe peJjie IPOUCXOJUT NP NlepeXo/ie B PeXKUM
ABAPUA “ABapus”
F11 IIaBH. MycK BpeMs nsiaBHOro BbIXOJa HampsDKEHUS Ha 3aJlaHHbIM ypoBeHb. /luana3oH 3HaYeHUH
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
F12 | MI4BH. BBIKAL BpeMsa n/1aBHOro CHMKEHMSl HaNpPSPKEHHUA [0 MUHUMaJIbHOTO 3HavyeHMd. /lMamnasoH
3HaueHu ¢yHkiuu ot 0 1o 25 cek c marom 0,1 cek
F15 | mmxHpesen MuHuMaibHOE 3HaYeHHe CUrHaja 3afaHusd B %. /luana3oH 3HaueHUd GyHkuuu oT 0%
J10 100%, Ho He GoJsiee 3HauyeHus1 yHKIUU F16. luckpetHocts 0,1%
F16 | Bepx.mpesen MaxkcruManbHOe 3HaYeHue CUrHasa 3aJaHus B %. [/luana3oH sHadeHud ¢pyHkuuu ot 0%
J1o 100%, Ho He MeHee 3HaueHUus yHKUM F15. luckpetrHocts 0,1%
dyHKUMA BK/IIOYAET PEXUMbl CTAOMIM3ALMK WM OTPAHUYEHUS] TOKA, HaIpshKeHus,
MOILHOCTHU
3HavyeHUe Hagnuce [losicHeHue
0 OTKJIL. Pe>XMMBbl OTpaHUYeHHUs] WM CTAaOUIM3aL MU OTK/IIOYEHBI
1 orpanuyenye | | BKJIIOYEH peXUM OTpaHUYeHUs TOKA
2 Cra6usmsauus | | BkI0O4YeH pexxyuM cTabuan3aluu ToKa
F17 pexum 3 Orpanuyenue U | BKJIIOYEH peXKUM OTpaHMYeHMs] HalpsKeHUs
4 Crabuinsauns | BK/IIOUEH PeXUM CTAaOUIN3aLMK HAllPSXKEHUS
U
Bk/toyeH pexMM CTabW/IM3alMM TOKa C OrpaHUYEeHHEM
5 Crablorp U HANDSIKEH NS
6 Cra6 Uorp Bk/lo4eH peXHUM  CTabUIM3aLUM  HANpsDKEHUs ¢
OorpaHUyeHUEeM TOKa
@dynkuus onpeiesisieT CKOPOCTb U TOUHOCTb CTAOUJIM3ALUU U1K OTPAaHUYEHUS
F18 | crabuansaunus 1 MeanenHas | MejaJjieHHas cTabu/M3alysl, BbICOKas TOYHOCTh
2 cpeHss CpenHsisi cTabu/aM3als, Cpe/iHssl TOUYHOCTh
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3 | 6bicTpasi | BbicTpast cTaGUIM3aLMs, HU3KAsl TOYHOCTb
OnpenesnsieT MUHMMaJbHOE 3HAaYeHWe HaNpPSKEHUsT Ha Harpyske B pexuMe
F19 H.npeaen U | cTabuiusanvy HanpspkeHUs. 3HadyeHHe OGYHKIMM He MOXET NPEBBICUTh 3HAaYeHHE
dyuknuu F20
OmpepensieT MaKCHMa/IbHOe 3HA4YyeHHE HaNpshHKeHHWs Ha Harpy3ke B pexuMe
F20 B.pefen U | cTaGuIM3alUM HanpspkeHUsl. 3HaueHHe QYHKIUU He MOXKET ObITb MeHbllle 3HaYeHHSs
byuknuu F19
OnpepesnsieT MUHUMaJIbHOE 3HAaUYeHHE TOKA B HAarpy3Ke B peKMMe CTaOW/IM3alMH TOKa.
F21 H. npegeJ |
3HavyeHUe QYHKIMH HE MOKET MPEBBICUTD 3HaYeHHe GYHKIUK F22
OnpepesisieT MaKCUMaJIbHOE 3HaYeHHe TOKa B Harpy3ke B peXXKMMe CTaOUIM3al[iH TOKa.
F22 B.upezenl | 3HayeHHe GYHKIMH HE MOXKET NMPEBbICUTh HOMHHA/IbHbIA TOK BBINPAMHUTENSI U He
MOJeT ObITh MeHbllle 3HaueHus PpyHKiuu F21
QyHKIMSA BKIKYAET WKW OTK/II0YaeT KOHTPOJIb OTCYTCTBHSA WM “caunanus gasz”
F92 | koHTposb a3 3HavyeHUe Hagnucek IlosicHeHUEe
0 BKJIIOUEHA 3anuTa BKJAKYEHA
1 OTKJIIOYEHA | 3alliydTa OTKJKYeHa
3anuch B aMsATh 3aBOACKUX HACTPOoeK( 3HaYeHUH 110 YMOJTYaHHIO)
3HavyeHHe Hagnucek ITosicHeHue
0 et 3HaueHUs BCeX NPOrpaMMHUpPyeMbIX OYHKLUHMH He
W3MEHsIeTCsl
Bce  nporpamMmMmupyemble  OYHKIMM  NPUHUMAKOT
3aBO/ICKHE 3HaYeHHs. ITU 3HAYEHUs] PaBHbI:
dynknus 3aBo/icKoe dyHknus 3aBojicKoe
3HaYeHHUe 3HaYeHHUe
F98 3aBOJ,. HACTP. F1 0 Fl6 100%
F2 1 F17 1
1 Ja
F3 0 F18 1
F4 1 F19 0
F5 2 F20 UHoM
F6 3 F21 0
F11 5 cek F22 [HOM
F12 3 cek F92 0
F15 0
8. UHAnKanua AaHHbIX HA AUCILJIee
B Ta6uiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe AJs1 BCeX PEXXHUMOB.
Pexxum OTobGpakaeMble JAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesununHa 3ajaroujero curHaja, Hampumep, Usz=50%,
U3=250 B, I3 = 66 A.
1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.
2-51 CTpOKa 3HauyeHHe PYHKIMHU U KpaTKoe MOosiCHEHHUE
1-4 cTpoka BesviunHa 3ajai01ero curasia
2-4 cTpoka BesnMuumHa TOKa Harpy3ku, BBIXOJHOI'O HaIpPSKEHUA
TeMIlepaTypa paguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C.
Pa6oTa OTobOpakaeMble Ha JAUCIIEe TApaMETPbl NMEPUOAUYECKU MEHSIOTCS.
YTo6Bbl TNpOCMATPUBATL TOJBKO OJWH BbIOPAHHBIA MapaMeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHoOmkKy "®”. [Ipu 3ToM B mpaBoM
BEPXHEM VIJy MOSIBUTCS Haanucb "®”, yTo o3HayaeT QUKCALUIO
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TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT OTOOGpaXKaThCs
TOJIBKO BbIOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus

KoJ olIMOKU U ee Ha3BaHUE

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoG6bI UX YCTpAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

Haanuce Ha IlosicHeHue
N Omm6icu WHJMKaTope
YCTpoHCTBO He 06HAPYKUBAET HaNpsiKeHUe CeTU
Bo3moKHas npuYnHa JenicTBUs
Hanpspkenue Ha BBIIPSAMUTENb He | Y6e UTbCs B MO/ K/II0YEHU U
N0JaHo HalpsKeHHUd, NpPaBUJIBHOCTHU
. NOJKJ/IYeHUs1
Owm2 HET CUJIOBOU ceTH! " =
He BxkJloueH aBToMaTHyeckui | BkaouuThb aBTOMaTHUYECKUU
BBIKJIIOYATE b BBIKJIIOYATEJIb
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsiXKEHUE B CETH
6osbie 100 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs  WJM  MpoOBajJ  CWIOBOTO  HaNpsHKEHUs
nposan JUINTEJbHOCTBIO  GoJsiee  2-X  ceKyHJ. JlanbHelliee TMOBeJileHUE
Ow3 O — BBINPSMUTENS omnpejensieTcsa 3HadeHueM ¢yukuuu F3. Eciu F3=0, To
' YCTPOMCTBO aBTOMATH4YeCKU IepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BeImpAMHUTE/b BOUAET B pexXUM “['0OTOBHOCTBL” MOCJe MOJa4Yu
koMaHgb! “Ctomn”
Temnepatypa ox/aaxjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
Heucnpasen BEHTUJISATOD | Y6eauThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJISALIMOHHBIE | [IpoYuCTUTH BEHTUJISIIIUOHHbIE
Owd neperpes! YKaJII03U »KaJII03U OT NbLJIU U Mycopa
BeinpsMuTe b pa3MellleH B IJIOX0 | Y6eJUTbCs, UYTO  TeMIlepaTypa
BEHTUJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npeBbimaeTr 40 C. YCcTaHOBUTb
BBINPSAMUTE/b B Jpyroe MecCToO,
NPUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [[pO3BOHUTH BbIXOJ, BBINPSMUTEA
BBINIPSIMUTEJIS Ha HaJiuuue Mexxpas3HoTo
ow? KopoTkoe KOPOTKOTO 3aMbIKaHUS u
3aMblKaHUe! 3aMbIKaHU4 Ha 3eMJII0
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
3HauyeHue TOKa Harpysku | YMeHbIIUTD BBIXOJHOE
NpeBbIlIaeT HOMHUHAJBHBIA TOK | HaNpsKeHUE; YBEJIUUUTD
Om10 [leperpy3ka BBINPSAMUTEJIA B TeyeHHe | COMPOTUBJIEHUE HAaTPY3KHU
JUIUTEJIbHOTO BpeMeHHU
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT

HeT omn60ok

BoinpsiMuTe b HE BOCIPUHUMAET KoMaHay “PaboTa”
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Bo3MoxHasg npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha BbIIPSIMUTEJIb

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

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

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0

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

MNOAKJIDYEHHE

L[enedl ynpaBJeHus

HeBepHO ycCTaHOBJIEHO 3Ha4yeHHE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajia

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOT0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSS
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

HeT omin6ok

BeInpssMuUTE/b MEpexXoAuT B pexxuMm ‘Pabora”, curHaa ymnpaBJ/ieHUs
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJK/YeHa, HO Ha BbIXOJEe

HalpAXeHHd HET

Bo3MoXkHas NpUIUHA

JencrBusa

HeucnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

Het omu60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmopmano BcmoMmoraTeJibHOE
nutaHue 220 B

BkrounTh aBTOMaT QF2,
MpPOBEPUTh HaJUUMe HalpsKeHUs
220 B Ha koHTaKTax aBToMaTta QF2

Haxxata  kHomka  “ABapuiiHoe
oTKJO4YeHue”

OTXaTb KHOIKY

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu paboTe BHINPSAMUTENb MEePUOJUYECKH “3aBUCAeT’, JaHHble Ha
MH/JUKaTope OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHHMAIOTCS C 3aN03/JaHHEM UJIH HEBEPHO

Bo3MoxHasg npu4MHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U [pPOBaJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM Hanps>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE/ICTBUE BKJIQUEHUS JPYToro | OT Apyroi JUMHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaTos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipy nosave HaNpsPKEHHWS Ha BBINPSIMUTENb Ha Harpy3ke MpPUCYTCTBYET
HanpsbkeHUe, XOTsA KoMmaHza “‘Pabora” He 10JjaHa, BBINPAMHUTED

HaXoUTCs B pexkrMe “I'oTOBHOCTB”

Bo3MoxkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblKkaHHE BHYTPH

“Ilpo3BOHUTBL” TUPUCTOP
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TUPUCTOPA
HeBepHoe NoJK/II04YeHHe | YoeauTcs B NPaBUJIbHOCTH
Harpy3ku NO/IKJII0YEHUS] HAarPY3KHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

[Ipu paboTe BhINPSIMUTEJIS] BBIKJIIOY

aetcd aBTomat QF1

Bo3MoxHasg npuYrHa

JelicTBusa

HeT omin60ok

CynikoM 60JIbIION TOK HAarpy3Ku

Y6enurech, 4TO TOK Harpyskud He
npeBbIlIaeT HOMHUHAJIBHBIA  TOK
JIAHHOU MOJieJIU BBIPSIMUTEJIS.

KOpOTKOC 3dMbIKaHHE Ha BbIX0/J €

“Ilpo3BOHUTE” BBIXO/, BBINPSIMUTEJIS

HeI/ICHpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

Haxxata  kHomka  "ABapuiiHoe
oTkJIo4YeHue”

OTxaTb KHOIIKY
OTKJIIoYeHue”

"ABapuiiHoe

10. TexHM4YecKoe 06C/IyKUBaHUE

10.1 TexHU4Yeckoe O6GCAYKMBaHUE BBINPSIMUTEJSI NPOU3BOAUTCS HE pexke OJHOr0 pasa B
IIeCTh MeCSIeB U BKJIIOYAET B CeOs:

A)
B)
B)
)
)

KOHTPOJIb KPEIIJIEHHU A,

11.
A)
B)
B)
I
/1) 3aBoACKOM HOMED;
E) roa usrotoBJieHus.

Ha3BaHHWE BbIIIPAMUTE

11 MapkupoBKa BBIIPAMUTEIA

1 Ha Ka)K,ELblﬁ BBINIPAMUTEJ/Ib HAHOCATCA:

JIS;

0003HaYeHHe NUTAILEero Hanps>KeHUs U 4acTOThI;
notpe6J/isieMast MOLIHOCTb;
CTeNeHb 3alUThl KOPIYCa;

12 YnakoBKa 6J10Ka

KOHTPOJIb 3JIEKTPUYECKUX COeJUHEHUH, TOATS)KKAa BUHTOBbBIX COeJUHEHUH;
yAaJIeHUe NbLIU U TPS3Y;

KOHTPOJIb UCTIPABHOCTH BEHTHUJISITOPOB;
KOHTPOJIb TEMIIEPATYPHOTO PEXKUMA.

12.1 YnakoBKa BBIIPSMUTE/ISI NPOU3BOAUTCA B KapTOHHYI KOPOOKY WJ/IM JlepeBSHHBbIN

SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHUEe
13.1 BpInpsAAMUTE/Nb XpPaHUTb B 3aKPbITHIX MOMELIEHUSAX B KAapTOHHBIX KOPOOKax HWJIH
JlepeBSIHHBIX AIMKAX [PU CIeAYIOLUUX YCAOBUSIX:
A) TeMmnepaTypa okpy:xatoiero Bo3ayxa -20...+55 C;
B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.
Bo3ayx B moMelleHUH He JJO/DKEH COJlepKaTh MbLIY, NAPOB KUCJIOT U ILeJ0o4Yel, a TaKxkKe
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

13.2 BoinpssMuTe/b B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMnepaTtype oT -25 g0 +55 C u
OTHOCHUTEJIbHOW BJIQXKHOCTH Bo3yXa He 6osiee 95 % npu Temnepatype 35 C.
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13.3 TpaHcnopTHpoBaHHe [JONYyCKaeTCd BCEMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJDKHO  NPOU3BOAUTBHCA B OTaIlJIMBAaeMbIX
repMeTU3MpOBAHHBIX OTCEKAX.

14 KoOMIIJIEKTHOCTb

TBH-3-230-A ..ottt e 1T

PYKOBOZCTBO MO 3KCIIYATALMHU .veerurerernrreernnreersenennnne 1T
| =0k 1 (0] o AP PTRPT 1wt
30§01 0 G 2 1T

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBIN CPOK 3KCIJyaTaluu 12 MecsleB CO AHS MPOAAXKHU, TPU COOJIIOJEeHUU
110JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpH
COOJIIZIEHUH T0JIb30BaTesieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHHUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 l'apaHTUiiHbIE 06513aTe/IbCTBA U3TOTOBUTEJIS He 1eHCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 10 BUHE NOTPeOUTe .

e HanpepoxpanuTesn.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTeNeM YCTPOMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHUX OpraHU3aLUi 6e3 coracoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHM YCTPOUCTBA.

e Ha o6opyzsoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIeHUH
KayecTBa W MoOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT M cepBMUC, B TOM 4HCJe TFapaHTUHHBIM OCYyLeCTBJAeTCI Ha NpeJIpUATHH
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MOXXHO 00pPaTUThCS 10 aipecy, YKasaHHOMY calTe KOMIIaHUU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOeJUHUTETbHbIE pa3MepPbI
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Tab6siuna b1 F'abapyuTHBIE U IPUCOEUHUTEbHBIE Pa3MepPbl, MM

HaumeHnoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TBH-3-230-A-40 360 | 390 | 414 | 560 525 | 174 | Boatel M8 16
TBH-3-230-A-80 360 | 390 | 414 | 560 525 | 174 | Boatsl M8 17
TBH-3-230-A-125 480 | 516 | 546 | 720 680 | 194 | Boatelt M10 18
TBH-3-230-A-160 480 | 516 | 546 | 720 680 | 194 | Boatet M10 25
TBH-3-230-A-200 480 | 516 | 546 | 720 680 | 194 | BoaTtet M10 27
TBH-3-230-A-250 560 | 602 | 638 | 840 790 | 194 | Boatbl M12 35
TBH-3-230-A-315 560 | 602 | 638 | 840 790 | 194 | Boatbl M12 38
TBH-3-230-A-400 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 43
TBH-3-230-A-500 760 | 802 | 838 | 1000 | 950 | 222 | Boatet M12 55
TBH-3-230-A-630* 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 63
TBH-3-230-A-800* 760 | 802 | 838 | 1300 | 1250 | 282 | Boatet M12 68
TBH-3-230-A-1000* 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbl M12 80
TBH-3-230-A-1250 HanosibHbil mkad 1600x800x400 120
TBH-3-230-A-1600 HanosibHbIH mkad 1600x800x400 130
TBH-3-230-A-2000 HanosibHbIH mkad 1800x800x400 140

* MOXKeT ObITh U3roToBJIeH B mKady 1320x800x300 MM P31
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