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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalUu W OOCAY>KMBaHUSA Tpex(pa3HOTO BBINPSIMUTENS HaNpPsHKEHUs,
nMeHyeMoro aajiee o Tekcty “ZTVN-3-R-460”, “BeinpsamMuTesb” Uau “ycTpoUCTBO”.

1. Ha3HayeHue

1.1 BbinpsAMUTeJNb NpeJHA3HA4YeH [Js BBIIPSIMJEHUS Tpexda3HOTO IepeMeHHOro
HanpsbKeHUs1 W PeryJMpoBaHUs ero JAeWCTBYIOLIero 3HayeHUs Ha aKTUBHOM U aKTUBHO-
WHAYKTUBHOW Harpyske C BO3MOXXHOCTbIO CMeHbl MOJISPHOCTH BbIXOJHOIO HAMpPSHKEHUS.
PerynvpoBaHue OCylLleCcTBJS€TC 3a CYET M3MeHeHHUs yrJja 3aJep>KKH OTIHPAHHUS CUJIOBBIX
TUPUCTOPOB.

BeinpsiMUTENb HEJIb3s1 MUCMOJIb30BATh JJIs 3JIEKTPOMUTAHUS €MKOCTHOM Harpys3ku(
npeo6pas3oBaTey 4acTOThbl, AaKKyMyJsTOpHas OaTapess W T.I.) U NPUOGOPOB, COAepKaLIUX
3JIEKTPOHHbIe CXeMbl( KOMIIbKOTEPHI, NPUHTEPbl, TeJEeBU30pPbl, TEJEKOMMYHHUKAI[MOHHOE
obopyZioBaHUE U T.[.). ITO MOXKET NMPUBECTH K BBIXOAY U3 CTPOsS KaK BBINPSIMUTEJIS, TaK U
NMTaeMblx NpUO6OpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a MOJIOMKY OGOpYAOBaHHS HeceT
NOTPeOUTEJIb, 2 FTAPAHTHUHHBIE 06513aTE/IbCTBA U3TOTOBUTEJIS HE JIEUCTBYIOT.

1.2 PerysvpoBaHHe HanpsbKeHUs] HA Harpys3ke OCyIeCTBJISETCS OJHOBPEMEHHO IO BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.3 BoinpsAMuUTEb MOXKET IPUMEHSATHCS KaK [/l pyYHOTO pEeryJIMPOBAaHUS HANPSDKEHUS Ha
Harpyske, AJig 4yero npejHa3HayeHbl KHONKU W NepeMEeHHBbIM pe3ucTOp Ha NepejHeud MaHe U
mkada, Tak ¥ JUCTAHIIMOHHOTO yIpaBJieHUs B COCTaBe CUCTEMbl aBTOMaTU3alMu. B kauecTBe
yHpaBJSALAX CUTHAJIOB MOTYT NPUMEHSAThCS:

A) ctanpapTtHbi curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cTangapTHbIN curHais 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay paspelneHuss [yii paboThbl BBIIPSIMUTES MOXKHO MOJaTh KaK BPYYHYHO C
NOMOIIbI0 TyMb6Jiepa Ha JIMLEBOM MaHeJsH, TaK U JAUCTAHLMOHHO, 3aMKHYB COOTBETCTBYIOIIME
KJIEMMBL.

Beibop curHazsa ynpaBJeHUs W KOMaH/bl pa3pelleHusl OCYILEeCTBJISEeTCd MyTeM
IpOrpaMMHUPOBAHUS.

1.4 BoinpsiMUTeIb SIBJASETCS MUKPOINPOLLECCOPHBIM MNPOrpaMMHUPYyEMbIM YCTPOUCTBOM.
Bce 3anporpaMMupoBaHHbIE M10JIb30BaTe/IEM YCTaBKU XPAaHATCSA B 9HEProHe3aBUCUMOM NaMATH
MHUKPOIpPOIeccopa.

1.5 BeinmpsiMUTe/ib OTOOpPAKAaeT Ha JUCIJIee TeKyllhe JJaHHble O BeJWYHWHEe 33/al0Lero
CWUTHaJla, TOKe Harpy3KH, BbIXOJHOM HAMNpPSKEHUH, peXuMaxX paboThl, 3HAYEHHUS
NpPOrpaMMHUPYeEMbIX YCTABOK U KOJIbl OLIIHOOK.

1.6 BeimpaMuTesb KMMeeT IUMPOKUM KOMIUIEKC 3alldT U aBTOAUATHOCTHUKH,
obecrieyrMBawIIUX  HaJle)kHOoe  QYHKUMOHUMpPOBaHME  yCTPOWCTBA U  CBOEBpPeEMEHHOe
MHPOPMUPOBaHUE NOTPeOUTESA O BOSHUKAIOIIUX HEUCIIPABHOCTSAX U UX YIIPeX/JeHue.
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2 TexHU4YeCKHe XapaKTEePUCTUK

1 U YCJIOBUA IKCIJIyaTAllUH

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapakTepuctuku ZTV

N-3-R-460

KosinuectBo ¢das 3
CeTb 3x380B,50TI'n
BrixoZjHOE Hallpsi:KeHHe 0.460B
CriakuBaw Ui GUIAbTP Het
PeBepc EcTb
YnpasJienue ¢pazamMu CoBMecTHOe
Hasnnyve BBOJHOr0 aBTOMaTH4YeCKOI0 Het
BBIKJIKOYaTeJIs
Cnoco6bl peryJIMpoBaHUsl HaNpsiKeHUsl ®a3o0BbId

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

100, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600

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-
CMMBOJIbHBIH, 3 cBeTOAHOAA

[[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 [P20
Ox sk eHHe [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTHISITOpA 50000 yacoB
TeMnepaTypa OKpyKawlleu cpesbl 0.45C

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

ynpaBJieHHUs

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 BeinpssMUTeb IpeiHA3HAYEH IS 3KCIVIYyaTalUU B C/1eYIOIHUX YCIA0BUSAX:
A) 3aKpbIThle B3pblBO6e30IacHble NOMelleHNs 6e3 arpecCMBHBIX 1apOB U I'a30B;
B) Temnepartypa okpyxatouiero Bosayxa ot 0 go +45 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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PucyHnok 3.1 BHellHU# BUA BBINPSIMUTEISA

Ha nvneBo#l maHesiM pa3MellaloTcs 3/1IeMEHThI UHAUKALUU U yIIpaBJeHHs:
A) cBetoauobl “B” u "H”;
B) cBeToguon “ABapus”
B) Tym6sep “PaboTta”;
[') rym6sep "HanpaBienue”
y p p
1) KU KO-KPUCTAIMYECKUI UHIUKATOP;
E) kHonkwu “Ilp.”, “@®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
2K) pyuka BCTpoeHHOTO epeMeHHOr0 pe3uCcTopa;

BHyTpH mikada pa3MenianTcs:

B) TupucTOpHbIE MOAYJIH;

B) paauaTop oxsnaxkaeHUs;

[') maaTel cUcTeMbl yIIpaBJIeHHUS;

/1) cui0Bble MKMHBI 1J1s OKII0YEHHS MUTAIOLIEN CETH U HAarPy3KH;
E) aaTuyvku Toka ( 2 LITYKH)

2K) BEHTUIATOPBI OXJIKIEHUS

Ha 60k0BO¥ MaHeJ M KOpITyca HAXOAUTCs KieMMa 3a3eMJIeHHUSI.

B kayecTBe peryJiMpyloliero 3jeMeHTa B YCTPONUCTBE HCIOJIb3YIOTCS TPU TUPUCTOPHBIX
MOJYJIS, KAXK/bI U3 KOTOPBIX COIEPIKHUT M0 IBA TUPUCTOPA.

[IpoBoAa AJig MOJKJIIOUYEHHUS] NMUTAWOILEro Tpex$pasHoro Hanps>KeHUsl 3aBOJSTCS B KOPIYC
CBepxy; MPOBOAA AJis OAK/IIOYEHUs Liellell Harpy3Ky U ynpaBJieHus: — cCHU3Yy. llenu ynpaBJsieHUs
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UM CHUTHAIM3alHUM MOJK/IIYalTcd K KieMMHHMKaM X1 ©u X4 COOTBETCTBEHHO Ha ILIaTe
yIpaBJieHus.

JluneBass NaHeJb yNpaBJieHUS COeJUHSIETCA C OCTaJbHBIMHU 3JIeMEHTAaMU perysasaTopa
COeIMHUTEJIbHBIM XXI'YTOM, KaK I0Ka3aHo Ha pUCYHKe 3.2:

Pucynok 3.2 Beinpsamurenb ZTVN-3-R ¢ BblHeCeHHOM NaHe b0 yIIpaBJIeHUs
JTO JaeT BO3MOXXHOCTb BBIHECTH NaHe b YNpaBJeHUA 3a Npejesibl peryaaropa U IpU
HeOOXOJUMOCTH YCTAaHOBUTb ee, HaNpuMep, Ha JBeple BHeumHero mkada. /JirMHa

COeAUHUTEJIbHOI'O XKI'YyTa — 1 MeETp.

PexxuMbl paboThL

BeinpsiMuTesib B JIlOOOM MOMEHT HAaXOJAUTCS B OJJTHOM U3 PEXKMMOB PabOThI. ITU PEKUMbI
nepevyucaeHbl B Tadsuie 3.1.

Tab6smua 3.1 PexxriMbl pab0Thl BEIIPSAMUTES

Ha3BaHue pexxuma [TosgcHeHue

B 3TOM pexxuMe HUMIyJIbChbl yNpaBJieHUs] Ha CUJIOBble THUPUCTOPHI He
NOJAIOTCs, BbIXOJHOE HaNpshbKeHWe Ha Harpy3ke OTCYTCTBYET.
YcTpolcTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiau
“T'oToBHOCTB” “[IlporpaMMupoBaHue”, MpU MOCTYIJIEHUU KOTOPBIX IepexXoAuT B
COOTBETCTBYIOLIMKA pexuM. Ha wuHAMKaTOpe B MepBOH CTpOKe
oTobpaXkaeTcs: HaJnuch “'OTOBHOCTH”, @ BO BTOPOM CTPOKE TEKYIlee
3HAaYeHUe CUTrHaJla 3a/JlaHUs

B 3TOT peXuM BBINPSIMUTENb MEPEXOAUT IMPU HAJUYUM KOMaHZBI
“PaboTta”. Ilpu 3TOM Ha BCe THPUCTOPBI MOJAAITCS yHpaBJsAIOLAe
WMITYJIbChl, HA Harpy3kKe NPUCYTCTBYyeT HamnpsikeHue. Ha uHaukaTope

PaGora O0TOOpaXkaeTcsl TeKyllee 3HaYeHUe CUTHaJa 3aZjlaHusl, BBIXOJHON TOK U
HanpsbkeHue. B ciayyae nosBieHus koMmaHAbl “Cton” yCcTpOMCTBO
nepexoauT B pexkuM “'oTOBHOCTB”.

“ABapusa” B 3TOT peXuM BBIIPSMHUTEJb NEePeXOAUT INPU PerucTpalyuu KaKou-

7
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Ju60 aBapUHHOM cUTyanuu. UMMyJbcbl yhnpaBJeHUs Ha CHUJIOBbIE
TUPUCTOPBHI He MOJAITCHA. YCTPOWCTBO He pearupyeT Ha KOMaHAY
“PaboTa” A0 JUKBUAALUK aBapUMHOM cuTyanuu. [locie perucrpanuu
OTCYTCTBUS aBapUUHOU CUTyal[UH BBINIPSIMUTEJIb MOKET
aBTOMaTUYeCKU IMepedTH B pexuM “Pabora” uau “ToToBHOCTBL” B
3aBHCUMOCTH OT BH/JIa aBapUUHOHN CUTYaI[MH U 3aIPOTPaMMHPOBaHHBIX
HACTPOEK.

Ha nHjukaTope oTo6pakaeTcs KOJ OIIMOKU U MOSICHSIONIAs HA[MUCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH JJi 3aJ@aHUsl 3HAa4yeHUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXaTh KHOMKY
“Ilporp.” ¢ nepeaHel naHenu. Takxke B pexkuM "[IporpammupoBaHue”
MOXXHO BOWTU HaxkaB KHoOMKy “Ilporp.” B mepBble 10 cekyHJ mnocie
No/auu NUTAHUA [JJId CHUCTeMbl ynpaBjeHUs( Korja Ha JHUCILIee
0oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MO/JIe/IA BBIIPSIMUTEISA ).

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

B mnepBoil cTpoke WHAMKATOpa OTOOpa)kaeTcsl HOMep W Ha3BaHHe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHUE

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6Jmua 3.2 3/1leMeHThI ylpaBJIEeHHUAd U UHAWKAL WU BBITIPAMHUTEJIA

OpraH ynpassieHus uiu | HasanaueHue

HHANKALUU

Csetoguon “B”

Foput B pexume “Pabora” mpu NOJIOKHUTEJSbHOW TMOJSIPHOCTHU
BBIXOJIHOTO HaNPSXKEHUS

Csetoguon “H”

Foputr B pexume “PaboTa” mpu OTpHULATENbHOM MOJSIPHOCTH
BBIXOJTHOTO HaNPSXKEHUS

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannumyeckuit | OTo6pakaeT TeKyliue JaHHble, pPeXHUM paboThbl, 3HAYEHUS

MHAUKATOP

IpOrpaMMHUpyeMbIX yCTABOK

[lepeMeHHBIN pe3ucTOp | YnpaBJieHHEe BBIXOJHBIM HallpSX)KeHHUEeM B pyYHOM peXXruMe

“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxuMme

Tym6sep “HanpaBienue”

i U3MeHeHUs TMOJISPHOCTH BBIXOJHOTO HAINpS’KEHUsS] B PYYHOM
pexume

KHonka “I[Iporp”

sl BX0J1a/BbIX0/1a B PEXKUM MPOrPaMMUPOBaHUs

Jisa BpIOOpa mporpaMMupyeMod (yHKLMH, BBOJA B NaMATb ee

Kromia "®" 3HaYeHUs
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUUUHbI

3.4 HasHayeHUWe KJeMM KJeMMHbIX Kosionok XT1-XT2, X1, X2 u X4 npuBeJieHO B TabJIUIe
3.3. KnemMHbIe kosoaku X1 1 X4 pa3MmelaloTcA Ha IJ1aTe yIpaBJeHUs




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

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A Jns noaknoyeHus Gpasbl A nUTaWOIIEN CETU
XT1 2 B Jns noaknoyeHus ¢pasbl B nutawien cetTu
XT1 3 C Jns noakoyeHus ¢pasnbl C nUTaOLEed cCeTH
XT2 1 +U Bbix | Jlsis coequHeHuUs1 ¢ Harpy3koi( Boixoz “niroc”)
XT2 2 -UBbix | Jlng coequHeHus1 ¢ Harpy3kou( Beixon “munyc”)
X1 1 3B Hanpsxenue 3 B /14 nogK/ar04eHUs BHELIHEr 0
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdasa 0.10 B
X1 3 lynp st momauu aHasioroBoro curtana 0(4)..20 MmA
X1 4 Rymp Jns noAK/I04YeHNS CpeJHET0 BBIBO/JA BHEIIHETO
nepeMeHHOro pe3ucTopa
X1 5 AGND O61IMi /15 aHAJIOTOBOT0 CUTHAJIa yIIpaBJeHHUs
X1 6 Ay Jl1d mojga4y CUrHasia AMCTaHIIMOHHOIO YIIpaBJIeHUs
X1 7 GND O6mun
X2 6 +/- J1s1 IUCTAaHIIMOHHOTO U3MEHEHUS MOJIIPHOCTH BBIXOIHOTO
HanpsKeHus
X2 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 1-ro nporpaMMUpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P? HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJie
X4 5 po
X4 6 H3 P2 HopmanbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOTro
pene
X4 7 HP P3 HopmasnbHO-pa30MKHYTbIA KOHTAKT 3-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 3-r0 NPOrpaMMHUpPyeMOro peJje
X4 8 P3
X4 9 H3 P3 HopmanbHO-3aMKHYTBIM KOHTAKT 3-I'0 IPOrpaMMUPyeEMOro
pene
X5 1 L HanpskeHue ynipaBieHUs
X5 3 N Hanps»keHue ynpaBjieHUs

3.5 Bbi60p cnocoba mojgjayy KoMaH 1

KoManay “Pa6oTa” MOXXHO MoAaTh MECTHO — NIepeBOJIOM PYKOSATKH TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, MM AMCTAHIJUOHHO — yTeM 3aMblKaHUS KJIEMM 6 U 7 KJIeMMHOU KoJioku X1

Ha 1Ji1aTe ynpaBJeHHUsl.
COOTBETCTBEHHO,

HaXOoX/JeHUe PpPYKOATKUM TyMbJsiepa B moJsioxkeHUH “OTka” wuau
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJyioAKHU X1, 03Ha4yaroT koMaHay “Cton”.
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M3MeHeHHWe NOJISPHOCTU BBIXOJHOTO HANPSDKEHUSI MOXKHO OCYLECTBUTb  MECTHO -
nepeBOJIOM PYKOATKU TyM6Jiepa "[lonsipHoCcTh” B moJioxkeHus “+” uian ”-” - Wi JUCTAaHILUOHHO
NyTeM 3aMblKaHHUS/pa3MblKaHUsI KJIeMM 6 U 7 KJIeMMHOM KOJIOJKU X2.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YINpaBJIeHUSI OCYIIECTBJSETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

3.6 Bbi6op 3aar0l1ero cCUrHaJja

YnpaB/siTb YpPOBHEM BbIXOJAHOI'O HANpsKeHUS BbINPSAMUTENST MOXXHO MECTHO WJIH
JUCTAHIUOHHO. MeCTHO MOXXHO yIPABJISTh:

A) xkHomkamu “>” W “<”. HaxkaTue U yJepkaHHe KHONKH “>" yBeJMYHMBAEeT 3HAUYeHHE
3a/lal0lero CUrHaJsia, a HaKaTHUe U yZiep>KkaHue KHOMKU “<” — yMeHbILaeT;

B) BCTpOoeHHBbIM INepeMeHHBbIM pPe3UCTOpoM. HaxokaeHHe PUCKH PYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MunH” u “Makc” coOTBeTCTByeT MHUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAYEeHMUSIM 33/1a01ero CUrHasla.

JUIT  AUCTAaHIIMOHHOTO VIpaBJeHUs B KadyecTBe VIPABJISAKIIUX CUTCHAJIOB MOTYT
NPUMEHAThCS:

A) crangapTHbIY aHasoroBbii curnai 0..10 B;

B) crangapTHbIN aHa/0roBbid curHad 0..20 MA;

B) craHAapTHBIN CUTHAJ aHAJIOTOBBIH 4...20 MA.

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

[lenn ynpaB/eHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsunedt 3.3. Bbibop wucCnosb3yeMOro CUrHajJa OCYLIeCTBJISIETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JIUCIJIee B MPOLIEHTAaX, BOJIbTAxX WU amIiepax, Hanpumep U3=40%, Us=50 B, [3=30 A.

3.7 Ucnoab3oBaHve QYHKIMY aBTOMATUYECKOT0 NOBTOPHOI'0 BK/IOYEHUS

[loBesieHMEe BHINPSMUTEJIS N10CJ€E IPOBaJia CUJIOBOr0 MJIM BCIOMOTraTeJIbHOI0 HaNpsXKeHUs
ompejesisieTcsli 3HauyeHMeM QYHKIMU TOBTOPHOro BKJIW4YeHUs F3, ycTraHaB/iuBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3spelraeTcd aBTOMaTU4YeCKOoe IMOBTOPHOe BKJIWYeHUe. Eciu mnpoBan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YypoOBeHb, ecad OoJibllle JBYX CEKyHJ] - TO NPU HaJIMYUM KoMaHAabl “Pabota”
BBINIPSIMUTEJIb IEPEXOAUT B pexkuM “PaboTa”.

Ecin F3=1, To aBTOMaTHyeckoe IOBTOPHOe BKJIOYeHUe 3ampelneHo. Eciau mnposain
HaNpsKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU O0Jiblle JBYX CEKYH/, — TO IPU HAJIUYKMU KOMaH/bl “PaboTa” Ha gucmiee
MHAMLUPYETCs cooblieHue 06 ourMbke. B TakoM MmoJiokeHUH BhIPSIMUTEb 3a6JI0KUPOBaH U Ha
Harpyske HeT HanpspkeHUs. YToObI ero pa36b/J10KMpPOBaTh, HYKHO MoJaTh koMaHy “Cton”, moce
4yero BbINPSIMHUTEJb epeiieT B pexKuM “'0TOBHOCTB”.

[IpuMeHeHue GyHKIUU F3 NpouitocTpUpoBaHO HA PUCYHKe 3.2:
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'y

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
nporpaMMHUpyeMbIx pese. B 3aBUCHUMOCTH OT 3HayeHUs GYHKIUM F4-F6( cM. myHKT 7) pesie
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

HwxHUB W BepxXHUH Tmpenesibl PeryJupoBaHUsT COOTBETCTBYHOT MHHHUMAJILHOMY U
MaKCHMaJIbHOMY 3HA4Y€HHUI0 YNPAaBJSAIOIIEr0 CUrHajla. YCTAaHOBKA 3TUX 3HAaYE€HUU MO3BOJISIET
YCTAaHOBUTb T'PaHUIbl [MANlAa30HA, B KOTOPOM Oy/eT BECTUChb PEryJUpPOBaHUE BbIXOJHOIO
HanpsbKeHUs1 B NPOLEHTaX OT HOMHUHaJ/JbHOro. Ec/iM yCTaHOBUThH 3HaueHUE [JIS1 HUXKHEro
npepesna paBHbIM 0%, a As1s BepxHero — 100%, To perysupoBaHue 6y/leT peaju30BaHO BO BCEM
JlManasoHe — OT HYJIsSl 10 MAKCUMaJIbHOT'O BBINTPSIMJIEHHOTO.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3a/laHre 3HAaYEeHU W HI)KHETO U BEPXHETO NpeJiesIOB PeryJupoBaHus Jiist $a30BOro MeTo/a
OCylIEeCTBJIsIeTCS MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11 PexuM orpaHUYeHUsA TOKA

[Ipeo6pa3oBaTesb MOXKeT paboTaTb B peXMMe OTPaHHYEeHHUs TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeHCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 3aJaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISIET
TOYHO OTpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaThlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUS M Meperpysku. PyHKUus
BKJIIOYAEeTCA U OTKJIIOYAETCA NporpaMMUpoBaHueM ycTaBku F17, a BeJlM4MHA MaKCMMaJIbHOTO
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
CEeTeBOT0 HaIpsKeHUsl WM Harpy3ku Ha 10% - 2.3 cek. CurHaj 3afaHus oTobGpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIUA BK/IOYAETCAd U OTKJIIOYAeTCd MPOrpaMMHUpPOBaHUEM
ycTtaBk4 F17, a BeJIM4MHA MUHUMAJIBHOIO M MaKCUMaJIbHOTO TOKaA 3aaeTcd ycTaBkaMu F21 u
F22( cM. nyHKT 7).

3.13 PexKUM OorpaHUYeHus HanpsaKeHud
[Ipeo6pasoBaTesib MOXKET pabOTaTh B peXHMMe OrpaHUYEHUs HANpPSKEHUs, B KOTOPOM

CUCTeMa ylNpaBJIeHUA aBTOMATH4YeCKH U3MeHseT yINpabJsdollee BO3JeHCTBUe HAa TUPUCTOPHI
TaKMM 00pa3oM, 4TOOBbI BBIXOJHOE HaIpsh>KEHWe Ha Harpy3ke He MPeBBbICMJIO 3aJlaHHOe
3HaueHHe. DyHKIMA BKJIKYAETCAd M OTKJIYaeTcd NporpaMMUpoBaHueM ycTtaBku F17, a
BeJIMYMHA MaKCMMaJIbHOT'O HaNpsiXKeHUs 3aZaeTca ycraBkor F20( cM. nyHKT 7).

3.14 PexxuM CTaOUIM3AIUY HANPSKEHUS
[Ipeo6pasoBaTesib MOXKET paboTaTh B peXUMe CTAOMJIM3ALMU HaNpsi>)KeHHs, B KOTOPOM

cucTeMa ymnpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JeNCTBUEe HAa TUPUCTOPHI
TaKMM 06pa3oM, 4YTOObI MOJJep>KUBAaThb HaNpsbKeHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTh cTabuaM3aLUM HanpskeHUs - 2% OT HOMMUHAJIBHOTO HAIpsKeHUsl CeTH, BpeMs
CTabWJ/IM3alMU NPU CKauyKe CeTeBOro HampshKeHUs WM Harpy3kd Ha 10% - 2.3 cek. CurHan
3ajlaHusl oToOpakaeTcss B BoJbTax, HampuMep U3z = 150 B. @®yHKuusa BKJIOYaeTCca U
OTKJIIDYAeTCs NporpaMMupoBaHueM ycTaBku F17, a BeJMYMHA MUHUMAJbHOTO U
MaKCHMMaJIbHOTO Hanpsi>keHU# 3a/jaeTcsa yctaBkaMu F19 u F20( cM. nyHKT 7).

3.15 PexuM cTabUIM3aMU TOKA C OTpaHUYeHWEeM HaNpsSXKeHUs

[Ipeo6pa3oBaTesb MOXXeT paboTaTh B peXxMMe CTaOWJIM3aLMM TOKa C OJHOBPEMEHHBIM
OrpaHUYEHHEM HaIpsKeHUs, B KOTOPOM CHCTeMa YINpaBJeHUs aBTOMAaTU4YeCKU H3MeHSeT
ynpasJjsioliee BO3JeHCTBUE Ha THUPUCTOPbI TaKMM 00Opa3oM, 4YTOOBI MNOJJEpPXKHUBATb TOK
Harpy3KHy Ha 3aJlaHHOM YpPOBHe, OJJHOBPEMEHHO C 3TUM He J0NycKas NpPeBbIlIeHU YCTaBKH 110
HanpspkeHuto. CUTHas 3aZjlaHusl OToOpaXkaeTcs B aMmmepax, Hampumep I3 = 27 A. OyHkuus
BKJIIOYAEeTCA U OTKJIIOYAeTCA NporpaMMUpoOBaHMeM ycTaBku F17, BeJMYMHAa MUHHUMAJbHOIO M
MaKCHMaJIbHOTO TOKa 3ajjaeTcs yctaBkamu F21 u F22, MakcuMasibHas BeJIMUMHA HaNPSKeHUs —
¢yuknuei F19( cM. nyHKT 7).

3.16 PexxyM cTabUIM3AIMY HAIPSKEHUS C OTPAHUYeHHUEeM TOKa

[IpeobpasoBaTesb MoXKeT paboTaTb B peXHUMe CTAaOWJIM3ALUM HANpsHKEHUs C
OJHOBpEMEHHBIM OrpaHUYeHUEM TOKa, B KOTOPOM CHUCTeMa yIpaBJeHHS aBTOMAaTHUYeCKU
VM3MeHsIeT YNpaBJisiiollee BO3JAeUCTBUE HA TUPUCTOPHI TAKUM 00pa3oM, UTOObI MOAJEP>KUBATh
HanpsPKeHWe Ha Harpy3ke Ha 3aZlaHHOM YpOBHe, OJHOBpPEMEHHO C 3THM He JoNycKas
NpeBbIlIEHUS YCTaBKU N0 TOKy. CHMrHas 3a/jaHus oToO6pakaeTcsl B BoJibTaX, HanpuMep U3 = 150
B. @yHkuua BK/IHOYAeTCAd U OTKJIK4YaeTCd NporpaMMupoBaHueM yctaBku F17, BesnnuuHa
MHUHUMaJIbHOTO ¥ MaKCUMaJIbHOrO Hamnps»KeHUWW 3ajaeTcd ycraBkamu F19 wu  F20,
MaKCUMaJibHasl BeJIMYMHA ToKa — QyHKIMen 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 - rubkag 1. CkopoCTb CcTabW/IM3aLUU BbICOKAs NPU OOJIbIIOM OTKJIOHEHUH
CTabUIM3UpPyeMOM BeJMYMHbl OT 3aJlaHHOM W 6oJjiee MeJileHHass MO Mepe NPHUOJIMKEHUS
CTabUIM3UpPyeMOM BeJMYMHBbI K 3ajaHuio. Takoid BHJ CTabUJIM3aLUM MOXET OKa3aThbCs
NOAXOJALLEHN /11 HeJIMHEMHOW Harpys3KHy;

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

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

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

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

A) 3amuTa OT KOPOTKOIO 3aMbIKaHMS SIBJISIETCA 3J1€KTPOHHOW. JJIeKTPOHHAsl 3aliuTa
peanusyeTcs nyTeM OBICTPOM 06pPabOTKM MHUKPONPOLECCOPOM CHUTHAJIOB, MOCTYyHAKOLIUMX OT
JlaTYMKOB TOKa. [Ipy nmpeBbIlIeHUH MTHOBEHHOI'O TOKAa 3HayeHUs 3*|HOM NpPOUCXOLUT CHATHE
YyIPaBJAAOLMX HUMIyJbCOB C THPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYHOILee
COOOIIeHHE.

B) 3amMra OT 1neperpyskd THPUCTOPOB IMpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB INpPU JJIUTENbHON Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHWHa/JIbHOE  3HaYeHWe TOKa  BBIIPAMUTE/A. 3aliUuTa  fABJSAETCS  3JIEKTPOHHOM.
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 O6JIOKHMpYeTCA Ha 3 MUHYTHI, NI0CJIe 4Yero OH NepexoJuT B pexxuM ‘[oToBHOCTB”
ecJIM moJaHa koMaHza “Crom”.

[leperpy3o4yHasi cnoco6HOCTb BoinpsaMuTes: [ = 1,5 [HoMm - 10 cek, [ = 1,25 Inom - 30 cek, |
=1,1 IgomM - 60 cek.

B) 3amwuTa oT meperpeBa pazuaTopa ob6ecrneynBaeTCs BCTPOEHHBIM TeMIlepaTypHbIM
JaTYMKOM, KOTODPBIM HeNpepbhIBHO ONpallMBaeTcd MHUKpomnpoueccopoM. IlpenenbHas
TeMnepatypa paauatopa - 80 C. Ilocse cpabaTbiBaHUs 3alllUThl paboTa BbINPSIMUTES
O6JI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IOYAKTCA
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BEHTUJIATOPBI OXJIQXKJEHHUS U BBINPSIMUTE/b NepeXoAuT B pexxuM ‘['oToBHOCTB”, eciu mojaHa
koMaHga “Cromn”.

[') KOHTpOJIb HaNps’)KEHUs] CHUJIOBOM CETHU OCYILEeCTBJSETCS 3JEKTPOHHBIM CIHOCOGOM.
3amuTa cpabaThlBaeT B Cjy4yae OTCYTCTBUSI OJHOW WM HECKOJIbKUX (a3 WM B CAydae HUX
“cnunaHuna”. 3almyUTa MOXeT ObITh BKJIYEHA WM OTKJIOUeHa MyTeM NpOorpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

) 3audTa OT HEMCHPABHOCTU JaTYMKa TOKa. B ycTpoiicTBe /151 U3MepeHUs] BbIXOJAHOTO
Toka Id ucmosib3yeTcsa ABa AaTydKa TOKa, “TJI0ocOBOM” M "MuHycoBou”. Cnoco6 H3MepeHUs
3apaetca pyHkuuen F94:

F94=0 - Id BbIYHC/SEeTCS KaK IOJyCyMMa H3MepeHUH ABYX AaT4uKoB Ia = (Imatoc +
IMUHYC)/2. 3TO OCHOBHOHM peXuM paboThl. B ciyyae, eciu oJUH AATYHMK HM3MepsieT B 2 pasa
OoJibllle IPYroro BblAaeTcs OoMIMOKA 12, cUrHa/M3UpPyIOLiasg 0 HEMCOPABHOCTHU AAaTYMKa TOKa.
[Tocsie cpabaThiBaHHUS 3aLUThI [JIs1 ee cC6poca HEOOXO0JUMO CHATH cCUrHas “"PaboTa”.

[Tocsie 3TOro MOXKHO YyCTAaHOBUTD:

F94=1 - Id = ] mu1o¢;

F94=2 - Id = | Munyg;

F94=3-1d = 0;

YcranaBavBas 3HaueHus1 F94, paBHoe 1 u 2, MOXKHO onpejeMTh HEUCIPABHbIA JAaTYMK
WJIM OTpPeryJIMpoBaTh INOKa3aHUs ToKa Ha aAuciiee. F94=3 wucnosb3yeTci Kak BpeMEHHBIU
PEXUM MPU HEUCIIPABHOCTHU 060UX JATYUKOB TOKA.

E) 3amuTta OT OTCyTCTBUS HU3MepeHUs BbixoAHoro HamnpspkeHuss Ud. @PyHkuus
aKTUBUpPYyeTCs WK OTKJ4YaeTca ¢yHkuued F95. 3amura cpabaTbiBaeT ecad HaNpshKeHUE
Ud<25 B npu npeBblllIeHUN ONpPeIeJIeHHOTO yrja NPOBOAWMOCTU TUPUCTOPOB, UTO FOBOPUT O
HEUCNPAaBHOCTH KOHTypa wu3MepeHus. [locse cpabaThiBaHUS 3allUThl JJs ee cbpoca
Heo6X0AMMO CHATb curHaJ "Pa6ora”.

3.20 Oco6EeHHOCTH TUPHUCTOPHOI'0 PETYJIUPOBAHUSA

PerynnpoBaHue BbIXOJHOTO HaNpsKEHUs OCYLIECTBJSETCS 3a UW3MEHEHUs yrJa
OTNHPAHUS CHUJIOBBIX TUPUCTOPOB. [IpM MPOEKTHPOBAHUM U IKCIJIyaTallMd 0OOpPYI0BAHUSA
caeyeT y4ecTh cleAylolje 0COOeHHOCTH:

A) BbIMpsSMJIEHHOE HaNpsHKEeHWEe Ha BbIXOJE BBIMPSIMUTES SBASETCS MYJbCUPYIOLIAM —
OHO COJZEPKUT TMOCTOSHHYH) M TMepeMeHHYH cocTaBJjswlue. [lpy 3ToM nepemMeHHas
COCTaBJISIIOIIAS. 3aBUCUT OT BEJIMYHUHBI yIJa OTIIUPAHUSI TUPUCTOPOB U MOXKeT ObITh A0 50% u
OoJibllle OT BeJIMYMHbI TOCTOSTHHOM cocTaBJsdolled. [lepeMeHHass cocTaBJsAmOIIAs MPOSBASAETCSA
B BUJle TapMOHUK. PopMa BBIXOJHOTO TOKa MOBTOPSET GOPMYy BBIXOJHOrO HAMpPSKEHUS JJIs
aKTUBHOW HAarpy3kKd U MMeeT HEeCKOJIbKO CIJIaKEHHBbIM XapaKTep [AJis aKTUBHO-UHJAYKTHUBHOU
Harpy3KH.

B) BennunHa NOCTOSSHHOW COCTaBJISIIOIEN MMOKA3bIBAETCS CTPEJIOYHBIM BOJBTMETPOM, a
Ha JuCIIee OTOOPAXKAKTCSA BeJIMYMHA HANPsHKEHMs], 3KBUBAaJIeHTHAs JIEMCTBUIO MOCTOSTHHOU U
epeMeHHOW COCTaBJISIOUIEH. Tak npu NUTAaHWM, HANpHUMep, OOMOTOK BO30YXKAEHHs
3JIEKTPOJBUTATE/Sl CJleAyeT OPUEHTHUPOBATbC HA NMOKa3aHUs BOJIbTMETPA, TaK KaK TOJIbKO
MOCTOSIHHAsA COCTaBJISIOIIAsA CO3/1aeT 3JIeKTPOMAarHUTHBIMA BpalalolMii MOMEHT, a NPY NUTAHUHU
HarpeBaTe/IbHbIX 3JIEMEHTOB - TIOKa3aHUsl JUCIJIes], TMOCKOJIbKY HarpeB W BblJleJIeHUE
MOILIHOCTH B Harpy3KH Mo/, BO3J,eMCTBMEM KaK NOCTOSIHHOM, TaK U TIEpEMEHHOM COCTABJISIOLIUX.
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 HAMPsHXKeHUsl, HApUMep,
Bcero 100 B, aMmmiuTy/a myJsibcalidii BbIXOJJHOTO HampsiKeHUs MOXeT jgocturatb 460-540 B.
[ yMeHblIeHUs] aMIUIMTY/[bl NyJbCalUi TpebyeTcs MNOAK/IIOYEHHE BBIMPSIMUTENS Yepe3
NOHWXKAKIIMK TpaHchopMaTop.
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[) Tok B ¢asax mnuTawllero HampsbpKeHUss npubsusutenbHo paBeH 0,7-0,75 ot
BBIXOJIHOI'O TOKa BBINPAMUTEJA. JTO ClAeAyeT YYUThIBAaTh MpPU BblGOpe ceyeHUs Kabesed U
IPOBO/IOB /iJ1S1 MUTAHUS BBINIPSAMUTESA

/1) BbimpsiMUTesNb NMOTPe6J/sieT PeaKTHBHYI0 MOILHOCTb JaXKe NMPU YUCTO aKTUBHOHU
Harpyske
E) ®opMa BpIX0AHOTO Hanpsi>KeHUs1 U $a3HOro TOKa NpeJcTaBJeHa Ha pUCYHKe 3.2:

45000 ' :

Jo0C0

15000

Qoo

e eing]

—ZED.CO. I5s

T (Secs)

PucyHok 3.2 BeixoHOe HanpshKeHUe BhIPSIMUTEJIS(BBEPXY) U TOK B ¢pasze(BHHU3Y)
4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 BoinpsMuTeJNb COOTBETCTBYeT JeHCTBYWOIIMM TpeboBaHusaM “llpaBuJs ycTpoicTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjaM  TeXHUYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneit» U «llpaBun TeXHUKU 6€30MACHOCTH MPU IKCIIyaTaLlMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlna paboThl BBINPSAMUTEJS UCHOJb3yeTCs ONAcHOe JJi XU3HU HanpshkeHue. [lpu
YCTAaHOBKe BBINPSMUTEJI Ha OOBeKTe, a TaKXe IpPH YCTpaHEHWH HEHUCIIPAaBHOCTEH H
TEXHUYECKOM O0O0CJy>KUBaHUU HeOOXOAMMO OTKJIOUYUTb BBINPSAMUTENb U MOJK/I0YaeMble
YCTPOMCTBA OT CETH.

4.3 He ponyckaeTcs nomnaZjaHye BJIaTM HA KOHTAKThbl KJIEMMHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcs UCNOJIb30BaHUE BBIIPAMUTEJS B arpeCCUBHBIX CpejiaX C CoZlepKaHUeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.

4.4 HO,ELKJIIO‘{eHI/Ie, PEryJIMPOBKA U TEXHHUYECKOE 06CJIy}KI/IBaHI/Ie BBITIPAMUTEJIA JOJIXKHBI

IPOM3BOJUTHCA TOJIbKO KBaJIMPULHUPOBAHHBIMHU CIElUMaJMCTaM{, U3YYMUBIIMMH HacTosliee
PYKOBOZ,CTBO 0 3KCIIJIyaTalUH.

15



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

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;

be3 mojk/JI04eHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe BbINPSAMUTEJIA.

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJ/IIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) nmnojaTh HamnpsbkeHHe Ha BBIIPSMUTEJb, IPU 3TOM BCe CBETOJMOJbl Ha NepeJHel
naHeJsu mKada J0KHbl KpPaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha JUCIJIee B TeyeHUe 10
CeKyH/| [J0/DKHAa OTOOpasuThC HAAIUCh TeKylled MoJesu BBINPSAMUTENS U BKJIOYAIOTCA
BEHTUJIATOPbl OXJaxJeHUs. Jlajee Ha [Aucijiee 0TOOpasuTbcsa HaAnuch “‘[OoTOBHOCTBL” U
TeKylllee 3HauyeHWe CUTrHasia 3aZaHusd( HampsbkeHus WM Toka, Hanpumep Us=50 % ). 3to
O3HayaeT, YTO BbIIPSAMUTE/Ib TOTOB K paboTe U NPOrpaMMHPOBAHHUIO.

6.2 Ilo yMoJsiyaHUIO, BBINPSIMUTEJb HMeeT HACTPOMKU: Mojlaya KoMmaHAabl “Pa6orta”
OCYILLeCTBJIIETC MeCTHO TyMOJlepoM C JIMLEBOW TMaHeJM, CUTHaJl 3aJaHUs TO0JaeTcs
BCTPOEHHBIM [lepeMeHHbIM pe3ucTopoM. [lepeBeauTte Tymbsep “PaboTa” B nosioxkenue “Brka” u
IPOKPYTHUTE PYYKy NepeMeHHOTO0 pe3uCTopa OT OJHOI0 KpaHHero MoJIOXKEeHHUS A0 ApYroro.
Y6epuTech nMpu 3TOM, YTO Ha MOJKJIIOYEHHOW Harpyske( JlaMmnax HaKaJMBaHHSA) W3MeHSeTCs
HalnpsiKeHHUe B COOTBETCTBHUE C CUTHAJIOM 33/laHUS.

7. [IporpaMmMHupoOBaHue.

7.1 BxoJ B pexxuM NporpaMMUpPOBaHUS.

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXHUM, HEOOX0oAuMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu s3ToM Ha Aucijiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuch “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAMKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIUU:

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:

17



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

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 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmupyeMble GYHKIIMU BBIIPSIMUTEJIS TepevyrcieHbl 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
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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
OnpepesisieT ciocob U3MepeHHUs BBIXOJHOTro ToKa Id
3HavyeHUe Hagnucek IlosicHeHUe
0 JaT4yuK [+ U1 | BbIXoAHOM TOK paBeH IMOJyCyMMe HU3MepeHUU
I- "mitocoBoro” u "MuHycoBoro” fatyukoB Id = (I+ul-)/2
F94 | WUsmepeHue | BbixoHOM TOK paBeH MOKas3aHUSAM “MJIHOCOBOTO”
1 JaT4ukK [+
JaTtyuka Id =1+
2 naTanK I- BbIXOHOM TOK paBeH MOKa3aHUSIM “MHHYCOBOTO”
Jatyuka Id =I-
3 HeT BbixoiHOU TOK paBeH HyJw, Id =0
BrUII0YaeT WJIM OTKJII0YAET 3al[UTy OT MOTEPU U3MePEeHUs BIXOJHOTO HanpshkeHus Ud
FO5 3amura Ud 3HayeHHe Haanucek
0 BKJI 3anuTa BKJIO4YeHa
1 OTKIJI 3alyTa OTK/JAYeHa
3anuch B NaMATh 3aBOJCKUX HAaCTPoeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HayeHHe Hagnucek ITosicHeHue
0 HeT 3HaueHUsT BCeX MPOTPaMMHUpPYyeMbIX JGYHKIHHA He
H3MeHseTCs
Bce nporpaMMupyeMble byHKIIMU MNPUHUMAKOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
F98 3aBO/. HACTD. OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHHe 3Ha4YeHHe
1 Ad F1 0 F17 1
F2 1 F18 1
F3 0 F19 0
F4 1 F20 UHoMm
F5 2 F21 0
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F6 3 F22 [HOM
F11 5 cek F92 0
F12 3 cek F94 0
F15 0 F95 0
Fl6 100%
8. UHAuKanMs AAHHBIX HA AUCILIEE
B Ta6uinue 8.1 nmpuBeAeHbl 0TOGpAXKaeMble Ha UCILJIee JaHHbIE J1s1 BCeX PEXKHUMOB.
Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnucek “T'oToBHOCTB”
['0TOBHOCTBH 2-1 cTpoka BesnuunHa 3ajariuiero curHasa, Hampumep, Uz=50%,

U3=250B, I3 =66 A.

1-a ctpoka Kox ¢yHKIMU U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOe MOsiICHEHHE

1-51 cTpoka BesiMuMHa 3a/1a1011ero CUrHasa

PaboTa

2-1 cTpoka BesMuyMHa TOKa Harpys3kH, BBIXOJHOI'O HaNpsKeHUs
TeMIepaTypa paguatopa Hanpumep, [=45 A, U=100 B, Tp=35 C.

OTob6pakaeMble Ha AuCIJIee NMapaMeTpbl NepHUOJUYEeCKH MEHSITCH.
YTo6Bpl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpaHHBIM MapaMeTp,

HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaThbCs

TOJIBKO BblOpaHHbIA napameTp. YTo6bl OTMeHUTH ¢
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

HKCaLUIO

ABapus Kop omn6ku 1 ee HazBaHHe

9. Bo3MOKHble HEUCIIPABHOCTH U CNIOCOGBI UX YCTPAaHEHUA

Bo3MoKHbI€e HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6JII/ILle 9.1

Tab6uuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku

Haanuce Ha IlosicHeHue
WHJMKaTope

YcTpoHCTBO He 0GHAPYKHUBaET HaNpsi>KeHU e CETH

Bo3mo:KHas npuYnHa JenicTBUs
HanpsikeHue Ha BBIPSAMUTENb He | Y6eAUThCA B NOJAKJIIOYEHUU
. N0/IaHO HaNpSKeHus, NPaBUJIbHOCTH
HeT CUJIOBOH ceTH!
NO/IKJII0YEHHUS]
C/IMIIKOM HU3KOe HallpshKeHue Yb6eauThcs, 4TO HanpshKeHUe B CeTH
6osibiie 100 B
BHyTpeHHss1 HEUCNIPAaBHOCTh OTnpaBUTb B pEMOHT

Bo BpeMsi pa6oThl 6bl1 3adUKCUPOBAH NpPOBaJ HaNpsiKeHUs] MUTaHUSA

CUCTEMBI  yHpaBJieHUssT WJM  [pOBaJl  CUIOBOTO  HaNpsKeHUS
nposa JUINTEJIBHOCTbIO  6Gojiee  2-Xx  CeKyHJ. /lajbHelllee ToOBeJeHHe
HanpskeHus! BBIMPAMATE/A ONpe/ie/iAeTcs 3HaYeHHeM ¢yukuuu F3. Ecam F3=0, To
YCTPOMCTBO aBTOMATH4YeCKU INepeijieT B pexuM “['OTOBHOCTB”; eciu
F3=1, To BhinpsAMUTENb BOWJET B pexkUM “['OTOBHOCTBL” MmocJje Nmojayu
koMaHabl “Cton”
neperpes! TemnepaTypa ox/axkaawouiero paguaropa gocrur.a 80 C.

Bo3MoxkHas NpUIUHaA

JencrBusa
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HeucnpaBeH BEHTUJIATOP y66ﬂI/ITbCH B HCIIPABHOCTH
OXJIAXKAEHHUA BEHTHUJIATOpPA

3aCOpEHbI BEHTHJIALLKMOHHDbIE npO‘{I/ICTI/IT]) BEHTHJIAIMOHHBbIE
2KaJIFO3H KaJIO3HU OT IbIJIKM U MyCOpa

BbIHpHMI/ITeIII: pa3MeleH B IJIOX0
BEHTHJIUPYEMOM HJIN KapKoM
MecCTe

Y6enuTbcsa, UTO  TeMIlepaTypa
OKpYy2Kalollero BO3/yXa He
npesbimaer 40 C.  YcTaHOBUTH
BBIIPAMUTE/Ib B Jpyroe MecCTo,
NPUMEHUTDb BHEIIHUH 06/1yB

BHyTpeHHsisl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

KOpOTKOE 3aMblKaHHE€ Ha BbIXO/Je
BBIIIPAMHATEJIA

npOBBOHI/ITb BbIXO/J BBIIIPAMUTEJIA
Ha HaJIM4YHe Me}KCI)aBHOFO

KopoTkoe KOPOTKOT'0 3aMbIKaHHA U
Our7 3aMblKaHue! 3aMblKaHHUA Ha 3eMJII0
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku | YMeHbIIHTD BBIXO/IHOE
IpeBbIIaeT HOMWHAJBHBIA TOK | HallpsoKeHHUE; yBEJUYUTH
Om10 [leperpyska BBINIPAMUTEJIA B TeyeHUe | CONPOTUBJIEHUE HAarpy3Ku
JUINTEJbHOT0 BpeMeHHU
BHyTpeHHAA HEUCIIPaBHOCTh OTnpaBUTb B pEMOHT
OpuH M3  JAaTYUMKOB  TOKa | YCTaHOBUTb 3HaUYeHUs QYHKIUU
HeucnpaBeH Wid usMmepsieT ToK B 2 | F94=1 u F94=2 u onpegenuthb
Om 12 Heuncrpase pasa 6oJibllle Jpyroro HeUCIpaBHbINA JAaTUYUK, HACTPOUTD
JaT4yuk Toka Id
NIOKa3aHMUsA TOKa C JJaTYMKa WU
3aMEeHHUTbD ero
HeucnpaBHoOCTb B uenu | [Ipo3BOHUTH LieNb U3MepeHus],
Ow 13 HeT usmepenus Ud | usmepenus Ud MIPOBEPUTD Pa3beM B ILjIaTe

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeTt omin6ok

BeInpsiMUTEJIb HE BOCIPUHUMAET KoMaHy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymnaer
Ha BbIIPSIMUTEJIb

[IpoBepUTH MOCTyIJIEHHE KOMaH/bl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

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

[IpocMoTpeTh 3HaueHUe QYHKIUU
F1; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEHUeE.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

3HayeHHe CUTrHaJia 3d/JldHUA HE U3BMEHAETCA UJIU PaBHO 0

Bo3mo:KHasi npyuYnHa JenicTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11eJIOCTHOCTh U
yOpaBJeHUsl WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/II0YeHHUS

MNOAKJIDYEHHE

L[ened ynpasJeHus

HeBepHO ycCTaHOBJIEHO 3Ha4yeHHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0lero CUrHajaa

[IpocMoTpeTh 3HaueHUe QYHKIUU
F2; npu Heo6X0AMMOCTH U3MEHUTh
ee 3HaYEeHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

Het omn6ok

BeInpssMUTENIb MEepexXoAuT B pexxuMm ‘PaboTa”, curHaa ymnpaBJ/ieHUs
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJK/YeHa, HO Ha BbIXOJEe

HalpAXeHWd HET
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Bo3MoxHasg npuYMHa

JelicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPABHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha nHauKaTope HeT HAJIMKMCEH, CBET

OAWOAbl HE TOPAT

Bo3MoxHasg npuYrHa

JelicTBusa

He nmnopzaHo BcnoMmoraTeJibHOe
nutaHue 220 B

[IpoBepUTh Ha/IMuMe HaIpsHKeHUs
220B

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy pabGoTe BBIIPAMUTE]b IEePUOJUYECKH “3aBHCAaeT’, JaHHbIE Ha
WH/JMKAaTOpe OGHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJIeHHUs
BOCIPUHHMAIOTCS C 3a103/JaHKUEM WJIM HEBEPHO

Bo3MoxHasA npu4YMHA JencTBus
BcnomoraresnibHOe nuTtaHue | [IpoBepbTe ocuusiorpadpom
COEPXKUT MHOTO NMoMeX; | HalMuyhe ToOMeX U I[pPOBaJIOB B
nepuoJUuecKu B HEM BO3HUKAKT | BCNOMOraTeJbHOM HaNps>KeHU M.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE
BCJIE[ICTBUE BKJIYEHUS JAPYTroro | OT Apyroil JMHUHU
o6opyaoBaHus (

3JIEKTPOJBUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

[Ipu mojavye Hanmps>KeHUs Ha BBINMPSIMHUTEJb Ha HarpyskKe MPUCYTCTBYET
HanpsibkeHUe, XOTs KoMmaHJAa “‘PaboTa” He 1M0JjaHa, BBINPSIMUTEND

HaXxoJuTcs B pexkuMe “'oTOBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPHUCTOpA

“Ilpo3BOHUTDL” THPUCTOP

HemepHoe MOJIKJII0UEHHE
Harpy3ku

y6e,ﬂI/ITCH B MMpaBUJIbHOCTHU
IMMOAKJIDYEHHUA HATPY3KH

BHYTpeHHss1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHM4YecKoe 06C/IyKUBaHUE

10.1 TexHuueckoe 06CAyKMBAaHUE BBIMPSIMUTEJISI IPOU3BOJUTCS HE peXXe OJHOr0 pasa B

ecTb MeCALl€EB U BKJ/IFOYAET B ceb:

A) KOHTPOJIb KpemJieHus;

B) KOHTpPOJIb 3JIEKTPUYECKUX COeIMHEHUH, TOATSI?KKAa BUHTOBBIX COeJIHHEHUH;
B) yjaasieHue NbLIK U TPS3Y;

[') KOHTPOJIb UCIPABHOCTU BEHTUJISITOPOB;

/1) KOHTpPOJIb TEMIIEPATYPHOTO PEKHUMA.

11 MapkupoBKa BBINIPAMUTEIA

11.1 Ha ka1l BbINPSIMUTEJb HAHOCATCS:

A) Ha3BaHUe BBIIPAMUTEJIS;

B) 0603HayeHMe NUTAIOLIEr0 HANPSAXKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[') cTeneHb 3alUTHI KOPIYCa;

/1) 3aBoACKOM HOMep;

E) rog usrotossieHus.
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12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBINPSIMUTEJSI NPOU3BOJAUTCSA B KapTOHHYI KOPOOKY WJIM JlepeBsHHbIN
SIIUK.

13 TpaHcnopTHpOBaHMe U XpaHEeHUeEe

13.1 BhIIpSAMUTENb XPAaHUTb B 3aKPBITHIX MOMELIEHHUSAX B KAPTOHHBIX KOPOOKaX HJIU
JlepeBSIHHBIX AIMKAX MPU CIEAYIOUUX YCAOBUSIX:

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

B) oTHOCHTE/IbHAS BJAXKHOCTh Bo3/gyxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3yx B MOMEIIEHUH He JIO/DKEH COJIEp’KaThb MbLIM, TAPOB KUCJIOT U IeJIoYel, a TaKkKe
ra3oB, BbI3bIBAIOLIHUX KOPPO3HIO.

13.2 BoinpssMuTe/b B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMmepaType oT -25 g0 +55 C u
OTHOCUTEJIbHOW BJIQXXKHOCTH Bo3Jyxa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTupoBaHHe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO TpPaHCIOPTA.
TpaHcropTHpoBaHMe  aBUATPAHCIOPTOM  JOJ/DKHO  MPOU3BOJAUTBCA B OTallJIMBAaeMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

ZTVN-3-R-460 ...onoeeeeeee e e e e s 1 .
PYKOBO/ICTBO MO 3KCIIIYATALM ..evereeaerererersnesseeensnes 1 wr.
| E=T0d 1 (0] s PP PR TRPR 1 wr.

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUIHBINA CPOK 3KCIJyaTanuu 12 MecsleB CO AHS MPOAAXKH, TPU COOJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B cayyae BbIXOJa perysasaTopa U3 CTpOsl B TedeHHe TapaHTUHHOIO CpoKa IpHU
COOJIIZIEHUH T0Jb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpPaHEHUSA U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6ecllJIaTHbIM PeMOHT UJIU 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTe .

e Ha npegoxpanurenu.

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

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEeHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUSITHU
WU3rOTOBUTEJIA.

15.5 B csiy4yae He06XOAMMOCTH rapaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MO’KHO 06paTUThCA 10 aJIpecy, yKkazaHHOMY calTe komnaHuu: https://zvezda-el.ru/

24



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

IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PrucyHok Al CxeMa noJK/I04YeHUA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

. A? —
I AZ
e
A
4
S &
i
A
Tab6suua b1 l'abapuTHbIE U IPUCOEAUHUTENbHbBIE PA3MEPH], MM
HavmeHoBaHuUe Al A2 B1 B2 H Kpenex Macca, kr

ZTVN-3-R-460-100 174 120 608 565 318 Boster M8 20
ZTVN-3-R-460-160 174 120 608 565 318 Bostel M8 22
ZTVN-3-R-460-200 174 120 608 565 318 Bostel M8 23
ZTVN-3-R-460-250 174 120 608 565 318 Bostel M8 24
ZTVN-3-R-460-315 336 280 638 619 338 Bostet M10 36
ZTVN-3-R-460-400 336 280 638 619 338 Bostet M10 37
ZTVN-3-R-460-500 400 344 748 701 348 Bostet M10 42
ZTVN-3-R-460-630 400 344 748 701 348 Bostet M10 43
ZTVN-3-R-460-800 400 344 748 701 348 Bostet M10 44
ZTVN-3-R-460-1000 400 344 748 701 348 Bostet M10 45
ZTVN-3-R-460-1250 503 447 848 801 377 Bostet M10 55
ZTVN-3-R-460-1600 700 644 856 809 377 Bostet M10 60
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