Pykoeodcmeo noJsib3o8amersis

Mentor Il

MNpuBoAbI NOCTOAHHOrO TOKa
C BbIXOAHbLIM TOKOM
oT 25 A po 1850 A

Howmep: 0410-0010
Homep Bbinycka: 10




MHdopmauma no 6esonacHocTH

Jlnua, pykoBoAdALLME U BblNONHAKOLWNE SJ'IeKTpI/NeCKVIVI MOHTaX UM TeXHN4Yeckoe O6Cﬂy)KVIBaHMe npueoaa n/vnu BHeLLHero
AONONTHNTENBbHOIo yCTpOVICTBa, AOJTKHbl UMETb COOTBETCTBYHOLLYIO KBaJ'IVI(*)VIKaLLI/HO M HaBblK BbINONTHEHNA OAHHOIo poaa
pa60T. m cnenyetT npeaoCtaBUTb BOSMOXKHOCTb 06yquV|;|, nnpu HeobxoanmocTu, nony4vyeHua KoHCynbTauum no JaHHOMY
pyKoBOACTBY OO Ha4Yana BbIMNOJIHEHUA pa60T.

HanpsieHus, npucyTcTByOLME B NPUBOAE U BHELUHMX OOMOSTHUTENbHBLIX YCTPONCTBAX, MOMYT BbI3BaTb yAap 3MeKTPUYeckum
TOKOM W SIBUTBCSA MPUYNHON neTanbHoro ncxopa. PyHkuma CTOIM npvBoga He NPpMBOAUT K MCHE3HOBEHMIO BbICOKOTO
HanpshKeHUs1 Ha ero Knemmax unv Ha BHeLLUHeM AOMNoNHUTeNbLHOM ycTpoicTee. CeTeBoe NUTaHme AOMKHO OblTb OTKNIOYEHO
He MeHee, YeM 3a 2 MUHYTbI A0 Havana NpoBeAeHUsi CEPBUCHbIX paboT.

B nepsyto ouepeab U3yumTe UHCTPYKLUMM MO yCTaHOBKE. Mpy BO3HUKHOBEHWM BOMPOCOB WM COMHEHUIA BLIACHUTE UX C
nocrasLykom obopynosaHus. Brnagenew unu nonb3osaTenb HECET OTBETCTBEHHOCTL 3a obecneyeHne CooTBETCTBUSA
MOHTaa NpuBoAa 1 BCEro BHELLIHEro AoMNoNHUTENbLHOro 06opyaoBaHns, cnocoba Ux UCnomnb3oBaHMs U TEXHUYECKOTO
o6cnyxmBaHua TpeboBaHUAM NO 3aLuMTe 300POBbsA U 6e3onacHOCTM paGoT, AelcTBYOWMM B BenukoGpuTtaHum, nnm
COOTBETCTBYIOLLMM HOpMaTUBaM, NpasunamM 1 ctaHgapTam To CTpaHbl, B KOTOPOii Ucnonb3yeTcs 0GopyaoBaHue.

MporpammHoe oBecneveHne npueona Moxet obecrneumBaTh BO3MOXKHOCTb €ro aBTOMaTUYecKoro nycka. [1ns toro, 4tobbl
npeaoTBpaTUTL BO3MOXHbIE TPaBMbI NepcoHana, paboTarolLero ¢ AsuratenieM Unv B6N13n Hero, NPMBOAMMbBIM UM B
JeVicTBue 06opyaoBaHMeEM, a Takke AN NpeaynpexaeHns Boixoda 06opyaoBaHMs U3 CTPosi, HE06X0AMMO NPeanpUHATL
BCe HeoGxoauMble Mepbl 6e30MacHOCTM, ecrnv NpMBoA paboTaeT B 3TOM pexumMe.

C uenbto obecneyeHunss 6e30NacHOCTM NepcoHana Henb3s nonaratbCs Ha anekTpuyeckue Bxodbl ynpasnerus MYCK n
CTOMN npueoga. Ecnn nmeetcs yrpo3a 6e3onacHOCTM B criydae HEOXMAAHHOro nycka npuBoga, HeobXxoanMo YCTaHOBUTb
6nokupartop, npefoTBpaLLaoLLMin cryvarHbIiA Nyck ABUraTens.

OcHoBHas uHdopmauus

I'Ipomsso,qmenb He HeceT OTBETCTBEHHOCTHM 3a Ntobble nocrneacTenst HeﬂpaBMﬂbHOVI mnm He6pe>|<H017| YCTaHOBKU Unn
perynmpoBkn AONONMHUTENbHbIX pa60\41/|x napamMmeTpoB O60pyﬂ,OBaHVIF| nnn HeCooTBETCTBUA 3NEKTponpuBoaa v Asuratend.

CopepxaHue aaHHoro PykoBoacTtsa MNonb3oBaTtens abcontoTHO NpaBuibHO HA MOMEHT U3AaHus. YAenss nepsooyepenHoe
BHVMMaHWE NonnUTUKE HENPEPLIBHOTO Pa3BUTUSI U COBEPLLIEHCTBOBAHUS BhIMycKaeMbIX U3AENUiA, NPOU3BOAUTENL OCTaBMseT

3a coboi NPaBo Ha N3MEHEHNE TEXHUYECKUX XapaKTEPUCTUK U3AENWS UNW ero NapameTpoB, UK COAEPKaHNA PYKOBOACTBA
nonb3oBaTens 6e3 NnpeaBapUTENbHOTO YBEAOMIEHMS.

Bce npaBa 3awmieHbl. Hu ogHa YacTb AaHHoro PykoBoacTea lMNonb3oBatenst He MOXeT ObiTb CKOMMpOBaHa UIu
npeobpa3oBaHa B N6yt opmMy MiobbIMU cpeicTBaMu, BkMouasi hOTOKONUPOBaHWE, 3an1cb Ha NGon HocuTernb
MHbOPMaLIMK UM BOCCTaHaBIMBAEMYHO CUCTEMY, 63 NMMCbMEHHOTO pa3peLLeHns u3naTensi.

BaxHo! Bepcusa nporpammHoro obecneveHus NpuBopa

[aHHoe usgenve NocTaenseTcs ¢ Camoin HOBEWLLEN Bepcuel ynpaBnsioLero nporpaMMHoro obecrneyeHus n
nonb30BaTeNbCKOro MHTepdenca.

B cnydyae, ecnu gaHHoe usgenve npegnonaraeTcs UCNonb3oBaTe ¢ Apyrumu npueogamu. Control Techniques B yxe
UMeloLLIeNCH CUCTeMe, TO MOTyT MMETLCH HEKOTOPbIE pa3nuyns B NporpaMmmax, UCnorb3yeMbIX B CTapon CMCTeMe, U
nporpamme B 4@HHOM u3genuu. Takme pasnuymsa MoryT SsBAATLCS MPUYMHON HEKOTOPBIX OTANYNIA B PYHKLMOHMPOBaHWM.
OTO MOXeT Takke OTHOCUTLCA K MPUBOAAM C M3MEHSEMON CKOPOCTbIO, BO3BpaLlaeMbiM 13 cepBUCHOTO LieHTpa Control
Techniques. Npy Manenwnx COMHeHUNAX, NOXanymncra, cesbkutech ¢ [pans-ueHTpom cmpmbl Control Techniques.

MspaTtenbckoe npaBo © Mawi 2000 Control Techniques Drives Limited
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Jlekygapanus cOOTBETCTBUSA

IIpruBOIBI NOCTOSHHOIO TOKA C U3MEHIEMOM CKOPOCTHIO BpamieHus Mentor 11 ¢ BEIXOAHBIM TOKOM B Auana3oHe 25 A - 1850 A,
OJTHOKBApaHTHEIE 1 YETHIPEXBAIPaHTHEIE, Pa3pad0OTaHbI U BBIITyCKAIOTCS B COOTBETCTBUY €O cienylomuMu EBponelickumu,
HAIMOHAJIBHBIMU U MEKIAyHAPOAHBIMU CTaHapTaMU:
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IEC326-5 [NeuatHble MIaTHL: crieNU(UKAINS IS OXHO- U JIBYXCTOPOHHUX IT€YATHBIX IUIAT C

METAJIU3UPOBAHHBIMH CKBO3HBIMHU OTBEPCTUAMU

IEC326-6 [evaTHble TUIATHL: cCrieU(UKAIMS 1T MHOTOCIIOMHBIX ITEYaTHBIX TUIAT
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NS

W. Drury
TexHuyeckuit TUpeKTop

Newtown
30 ampens 1998

IIpumeuanuie

Z[aHHI)Ie OJICKTPOHHBIC IPUBOABI IPEAHA3ZHAYCHBIL JIsd pa60TI)I C COOTBETCTBYIOIIMMU ABUTATCIIAMHA, KOHTPOJUJICPpAMHU, JICKTPUICCKUMU
3alllUTHBIMU DJIEMEHTAMU U IPYTUM 060pyIIOBaHI/IeM, 06pa3y$1 IIpH 3TOM 3aKOHYCHHBIC U3ACIIU UJIU CUCTEMBI. HpI/IBOIII)I JOJIKHBI
YyCTaHaBJIMBATLCSA TOJIBKO HpO(i)eCCI/IOHaJIBHI)IMI/I MOHTaXHUKaMH, 3HAKOMBIMH C Tpe60BaHI/I$IMI/I 1o 6€30MacHOCTH U 3JIeKTpOMaI‘HPITHOI71
COBMCCTHUMOCTH. .HI/IL[O, BBIIIOJIHAOIICE MOHTAXX, HECET OTBCTCTBECHHOCTD 3a o0ecrieueHrue COOTBETCTBUS KOHEYHOTO U3 acius uin
CHUCTEMBI BCEM I'OCY 1apCTBCHHBIM 3aKOHAaM, HCﬁCTByIOIHHM Ha TEppUTOpUH, HA KOTOpOfI IpearnojgaracTcs UCIoJab30BaTh JaHHOE
060pyI[OBaHI/Ie. O6paTI/ITeCL K PyKOBOﬂCTBy T10JIB30BATECJIA UK JaHHBIM 110 3IICKTpOMaFHPITH0171 COBMECTUMOCTH I IOJYYCHUSA Oosee
H()IIpO6H0171 I/IH(bOpMaHI/II/I 0 CTaHJlapTax I10 3JICKTpOMaI‘HI/ITHOI71 COBMECTUMOCTH, KaCalOIUXCA JaHHOI'O U3ACJIN, U I/IHCprKL[I/Iﬁ o
YCTaHOBKE.
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1 BoamoxHocTu Mentor Il

1.1 NMapameTtpbl npuBoga Mentor Il

Mpusog Mentor |l nmeeT psg napameTpoBs, NO3BONAOLLNX
obecnevnTb MakCcMMarnbHYK TMOKOCTb MPUMEHEHNS B
COOTBETCTBUM C MPOMBbILLIIEHHLIMU TPeboBaHMAMM.
MapameTpbl NpeacTaBneHbl B BUAE MEHIO, Tak Kak 370
caMbIn yoobHbIN 1 BbICTPLIA cNOCco6 opraHu3aumm goctyna
Onsi nonb3oBaTens.

BHYTpU kaxa0ro MeHo HaxoaaTca napameTpbl, KOTOpble
HY>XHbI TONBbKO AN NOACTPauBaHUs MPUBOAA NOA,
TeXHMYecKoe 3afaHne nonb3osaTens Ans 6onee CNoXxHbix
NPUMEHEHWN, CaenaHbl HEBUAMMbBIMW. OTO O3HAYaeT, YTO B
00bIYHON CUTYaLMM OHN HEAOCTYMHbI, 3@ UCKINIOYEHNEM
Cry4aeB MUCMNONb30BaHWA Napons 4ocTyna 6onee BbICOKOro
ypoBHS. Mpu 6onee HM3KOM ypoBHE Napons Aoctyna
HeBMAVMbIe NapameTpbl Ha LMPOBOM Aucnnee
OTCYTCTBYIOT.

Takas CTPyKTypa MEHI0 MMeeT Liernbio YMEHbLUUTL pasmep
BbICBEYMBaEMbIX MEHI0 Ans 6onbluero ynobcTtea npu
06bIYHOM MCNOMb30BaHUM U 06ecneynTb MakCMMarnbHY
3aWmTy NapameTpoB, yCTaHOBKa 3HAYEHWNIN KOTOPbIX
TpebyeTcs TONbKO ANsi 0COObIX NPUMEHEHUIA UK
npoLeccos.

1.2 YepepoBaHue a3 cetu

VcuesHoBeHME BXOOHOrO Hanpsa>XeHnqa B OfHOM nnn
HEeCKOSbKMX hasax 06Hapy>+<MBaeTc;| aBTOMaTU4YeCKN.
MpuBoa 6y,u,eT pa6OTaTb He3aB1UCUMO OT YepeaoBaHusA

das.
1.3 Bbixoa

e B-nonynepuogHoe yrnpasrneHue oTnMpaHuem
BbIXOAHbIX TUPUCTOPOB (OAHOOMNEPALMOHHbBIX
TPUOAHBIX TUPUCTOPOB). [loNONHUTENBHO
KOHpurypupyeTcsa ansi 12-nonynepnogHorn paboThbl
(nocnenoBaTenbHOE MW NapansensHoe).

1.4 O6paTHasa cBA3b MO CKOPOCTHU

¢ HanpspkeHve Ha sikope ABuratenst unm
e TaxoreHepaTop (TaxomeTp) unum
e OHKoaep (MMNYNbCHLIV TaXOMETP).

e [0 (nponopuuoHansHO UHTENPUPOBAHHBIN 1
anddepeHumanbHbIi) anropuTM KOHTypa CKOPOCTH.
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1.5 CurHan 3agaHusa CKOpPoOCTH

e OT1-10B go +10 B.

e O10p010B

e OT14po20mMA

e Or2004MA

e Ot0p020MA

e O120800MA

*  Llndposon Bxoq aHKkogepa

*  LlmMdpoBon curHan, reHepnpyembli BHYTpU
YCTPOWCTBA.

1.6 NMocnepoBatenbHbIN
KOMMYHUKaUUOHHbIN UHTepdenc

* [locnepoBaTernbHbI KOMMYHUKALMOHHBIA nopT RS485
C OMTMYECKOWN Pa3BA3KON.

1.7 O6paTHasa cBA3b MO TOKY

e PaspeweHune 0.1%

e JlnHenHocTb TOKOBOM NeTnu 2%, LmMpuHa NonochI
nponyckaxmnsa 80 My,

b OanHaKoBbIN OTKINK npn BCeX 3Ha4YeHUAX ToKa.

1.8 YnpaBneHue

*  Bce aHanoroBble 1 60MbWNHCTBO LNEPOBLIX BXOAOB
KOHpUrypumpytoTcsa nonb3oBartenem Aans ero
cneumanbHbiX NPUMEHEHNIA.

e [0 (nponopumnoHanbHO UHTENPUPOBAHHBIN 1
auddepeHLmanbHbIn) anropuTM KOHTYpa CKOPOCTU.

e Bxopgpbl 9HKOAEepa ANs ynpaBrieHUsi NOMOXEHNEM.

*  BO3MOXHOCTb KanMbpoBKM TaxoreHepaTopa
(TaxomeTpa) HeENoOCpeACTBEHHO B NPUBOJE.

* [IporpammupyemMoe ynpasneHue ocriabneHnem nons.

*  OnpepeneHue nocnegoBaTenbHOCTN YepeoBaHUA
a3 1 ncYe3HOBEHNS HaMpsXXeHUs B hase.

* [lporpammHoe obecneyeHne BKIOYaeT B cebsi
anropuTM aBTOMaTU4ECKON HaCTPOMKM TOKOBOW NETN.

*  CTpyKTypa napameTpoB, NOCTPOEHHAsA Npu NPUHLMNY
MEHIO.

* [lpuBopA BO3BpaLLaeTCcs K NocnegHeMy napameTpy,
HacTpaMBaeMoMy B KaXKOM MEHIO.

* HacTtpavBaemoe nonb3oBaTtenemM MeHo
obecneunBaeT ObICTPbLIA AOCTYN K Hanbonee 4acTo
Mcnonb3yembliM napameTpam.




1.9 PaspelueHune no ckopocTu

CurHan 3agaHus CKOpoCTH

O6paTHas cBA3b

OOLuee pa3peLueHue

AHamMoroBbiii 0.025% Hanpsixekme 8 BoreTax 0.83B 0.83B
Ha sikope
AHanoroBbiii 0.025% (TT";’)‘(%ﬁgfngOp 0.1% 0.125%
. TaxoreHepaTop
0, 0, 0,
Lincoposon 0.1% (TaxomeTp) 0.1% 0.2%
AHanorosblIn 0.025% OHkogep 0.01% 0.035%
Lincoposon 0.1% OHkogep 0.01% 0.11%
OHkoaep OHKogep AbcontoTHoe
2
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2 NHdopmaumsa no 6e3onacHocTU

2.1 MpegynpexaeHusi U 3aMme4vyaHusA

TekcT OCTOPOXHO
coaepXxuT nHcopmauumio,
KoTopasi ABMNSIETCA BaXKHOW

ans Toro, 4tobbl n3bexartb
BO3HMKHOBEHWS OMacHbIX
cuTyauun.

Tekct BHMmaHue cogepxut
MHopMmaumto, koTopas
SABNSIeTCS Heobxoanmon ans
TOro, 4tobbl n36exaTb pucka
NoBpPEXAEHUS U3aenus unm
apyroro obopyaoBaHus.

NMPUMEYAHUE]

TexkcT NMpumeyaHue cogepXknt nHopmaumio, Kotopas
nomoraeT obecnevnTb NpaBunbHyto paboTy nsgenus.

2.2 dnekTpu4yeckas 6e3onacHoCTb -
OCHOBHbI€ npeaynpexaeHus

HanpsikeHusi, ncnonb3yemble B NpUBoAE, MOTYT BbI3BaTb
yaap 9NeKTpUYecknM TOKOM U/Mnm cepbesHble 0XOoru, YT
MOXeT MPUBECTM K neTanbHoMy ncxogy. Heobxogumo
cobnopgatb NpeaenbHy OCTOPOXHOCTbL BCE BpeMS Mpu
paboTe ¢ NpMBOAOM UM B HENOCPEACTBEHHON BNM30cTn
OT Hero.

B cooTBeTCTByOLMNX MECTaX AaHHOIMO PYKOBOACTBA
noMeLLeHbl KOHKPETHbIE MPeaynpPeXaeHus.

YcTaHoBKa 4omkHa NPOBOANTLCSA B COOTBETCTBUW CO
BCEMM HOpMaTMBaMU Nno 6e3onacHOCTH, AeNCTBYIOLUMM
Ha TEPPUTOPUM KOHKPETHOIO rocyaapcTea.

2.3 KOHCTpyKuuA cUCTeMbl

MpuBoa NpegHasHayveH 4ns UCMONb30BaHUA B Ka4ecTBe
COCTaBHOrO 3f1eMeHTa, BXOASLLEro B 3aKOHYEHHoe
nsgenuve, KOTOpoe JOSMKHO YCTaHaBNMBaTbLCH
cneumanuctom. Mpn HenpaBUIbHOW YCTaHOBKE NPUBOS
MOXeT NpeacTaBnsaTb CEpbe3Hyo yrpo3y besonacHocTu. B
NPUBOAE MCMONb3YITCH BbICOKME HANPSXKEHNS 1
3Ha4MTenbHble TOKM ANSA NepPeHOca BbICOKUX YPOBHEW
HaKoMnneHHoN anekTpuyeckon aHepruu. Mpusoa
NCnonb3yeTcs ANg ynpasneHns MexaHn4yeckum
obopygoBaHueM, KcnnyaTauust KOTOporo MoxeT
MOCNYXNTb NPUYNHON TPaBM.
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Bonbluoe BH/MaHWe crieayeT YAenuTb 311eKTPUYecKoMy
MOHTaXy M KOHCTPYKLIMN CUCTEMBbI AJ151 TOrO, YTOObI
n3bexaTtb OnacHbIX CUTyaLMIn Kak BO BpEMS HOPMaribHOro
pexuma paboTbl, Tak 1 B Criy4ae HenpaBUIbHOMO
YHKLMOHNPOBaHNA obopyaoBaHns. KoHCTpyKUms
cuCTeMbl, yCTaHOBKa, BBOA B 3KCMNyaTauumio u
TexHu4eckoe o6cnyxMBaHne AOMKHbI BbINOMHATLCA
TOMbKO NEPCOHANoM, MMEILUM HEOBX0ANMbIE 3HAHUS U
HaBblkK paboTbl. ATU NMLA JOMKHLI BHUMATENbHO U3Y4YnTb
nHdopmaumio no 6e3onacHoCTM, a Takke gaHHoe
PykosoacTso lNMonb3osartens.

[ns obecneyeHns MmexaHn4yecko 6e3onacHoOCTN MOXeT
noTpeboBaTbCs yCTaHOBKa AOMNOMHUTESNbHBIX 3aLUTHBIX
YCTPOWCTB, TakuX, Kak 3rIeKTpOMexXaHu4eckme
6nokupatopsl. MNprBoa HENb3s UCNONBb30BaThb B KPUTUYHBIX
C TOYKM 3peHusi besonacHoCTM obnacTax NnpuMeHeHns 6e3
[OMOMHUTENbHOW 3alMThl, NpefoTBpaLLatoLLen
BO3HVMKHOBEHMWE OMacHOCTU B CryYae ero HenpaBurbHO
paboThbl.

2.4 OrpaHuMyYeHusa No napameTpam
OKpyXarLen cpenbl

CnepyeT cobnogaTtb UHCTPYKUMK, NPUBEAEHHbIE B JaHHOM
PYKOBOACTBE, KacalLmecs TPaHCNOPTUPOBKU, XpaHEHNS,
YCTaHOBKM U UCMOMb30BaHUS NPUBOAA, BKIOYas
yKa3aHHble OrpaHnyeHns Ha napaMeTpbl OKpYXXatoLLew
cpeabl. [MpuBoabl Henb3s nogBepraTb YpesmepHOMy
un3n4eckomy BO3LENCTBUIIO.

2.5 CooTBeTCTBME HOpMaM

Moapsa4umk, OCyLLEeCTBNSAOLWMNA YCTAaHOBKY NpUBOAA, HeceT
OTBETCTBEHHOCTb 3a obecneyeHe COOTBETCTBUS BCEM
HOPMaTMBHbLIM JOKYMEHTaM, TakUM Kak HaLMOHanbHble
HOPMbI MO 3MEKTPOYCTaHOBKaM, Npasuna
npeaoTBpaLleHns HECHACTHbIX cny4vaeB U TpeboBaHus no
3NeKTpoMarHUTHoM coBMmectumocTn. Ocoboe BHUMaHue
crnepyeT yAenuTb CEYEHUIO UCMONb3yeMblX kabenew,
BbIOOpY NpefoxpaHuTenen unu Apyrux cpeacTs 3allnThl, a
Takke 3aLLUTHOMY 3a3eMSIEHMIO.

B naHHom PykosopcTtee [Nonb3oBaTtens cogepXxurcs
MHdOpPMaUMs O TOM, Kak JOCTUIHYTb COOTBETCTBUS
onpegeneHHbIM cTaHAapTam no 3feKTPOMarHUTHOM
COBMECTUMOCTMW.

Ha TeppuTOpMKN €BpONencKoro Coapy>XecTaa Bce arperarbl,
B KOTOPbIX UCMONb3YeTCs AaHHOE U3aenue, LOMKHbI
COOTBETCTBOBATHL CreaylLWUM HopMaTuBam:

97/37/EC: Be3sonacHocTb arperaTos.

89/336/EEC: dnekTpomMarHMTHasi COBMECTUMOCTb.




2.6 BesonacHocTb nepcoHana

dyHkums CTOI nprBoaa He NPUMBOAUT K MCHE3HOBEHMID
BbICOKOrO HanpsiKeHUs1 Ha ero BbIXOOe WU Ha BHELLHEM
[OOMONMHNUTENBHOM YCTPOWCTBE.

C uenbto obecneyeHuns 6e30nNacHOCTM NepcoHana Henb3s
nonaraTbCsi Ha anekTpuyeckune Bxoabl MYCK 1 CTOTI.
Ecnu nmeetcs yrposa 6e3onacHocTv B criyvae
HeOoXXMAaHHOro nycka npueoAa, HeobxoanMo yCTaHOBUTL
6rokmpaTop, NpegoTBpaLLatoLLMi CryYariHbIA NycK
ABuratensi, KOTopbI MO3BOMUT SMEKTPUYECKN
n30nMpoBaTb NPMBOA OT UCTOYHMKA NEPEMEHHOIO TOKa.

CnepyeT yaenuTbe ocoboe BHUMaHWe yHKUMSIM NpuBoaa,
KOTOpble MOryT NpeAcTaBnsaTh yrpody 6e3onacHOCTU Kak
npu HopmanbHol paboTe (Hanpumep, aBTOMaTUYECKUIA
Myck), Tak ¥ NpU HapyLUEHUN PYHKLMOHMPOBaHWS,
BbI3BaHHOro Henonagkamy Unu oTKMYeHNeM (Hanpumep,
nyck/ocTaHoB, nyck Bnepeg/Hasag, MakcumarnbHas
CKOPOCThb).

Mpy onpeaeneHHbIX YCNOoBUSIX NPUBOA MOXET BHE3AMHO
npekpaTuUTb ynpaBneHue asuratenem. Ecnu Harpyska
aBuratenda MoXeT Bbi3BaTb yBelilnd4eHne CKOpoCTU
BpalleHus apuratens (Hanpumep, NOABbEMHUKN UMK
KpaHbl), HE06X0AMMO UCMONb30BaTh OTAENbHbIE CMOCOOHI
TOPMOXXEHMUS U OCTaHOB (HanpuUMep, MexaHU4YeCcKui
TOPMO3).

MNepen nogkntoveHMeM NUTaHUs NepeMeHHOro Toka K
npueo4y BaXxHO y6e,D,VITbCF| B TOM, 4YTO Bbl NOSIHOCTbLIO
noHnmaeTe gencrene OpraHoB ynpasnieHna un cnocob nx
ncnonb3oBaHuA.

Ecnun nmetotcs kakme-nnbo COMHEHWs, He Npou3BoanTe
perynvpoBky npveoga. B npoTmBHOM cnyyae 310 MoxeT
NPUBECTU K MNOBPEXAEHMIO NPMBOAA UMM BO3HUKHOBEHMIO
yrpo3bl Xum3uu niogen. CTporo cnegynTe UHCTPYKLUMAM,
npuBeAEeHHbIM B JaHHOM PYKOBOACTBE.

Mepen BbINONMHEHWEM pPErYNMPOBKM NpuBoaa yoeautecs,
4YTO BECb NepcoHan B paboyelt 3oHe NpeaynpexaeH oo
aToMm. [lenarite 3anucu BCeX BbIMOMHAEMbIX Onepawmn no
HaCTpoKe NpuBoAa.

2.7 AHanus puckoB

B HekoTOpbIX cnyyasx, Koraa HenpasusbHas pa60Ta
npmBoaa MOXET NpUBECTU K NOBpeXaeHuto, y6bITKaM mnnn
TpaBMamMm, HeobxoamMmo npoeecTn aHann3 puckos, a B
OTAENbHbIX Crnyvaax - gaxe npeanpuHAaTb
JONoNHUTENbHbIE Mepbl ANA CHUXKeHUSA pucka. B kayectse
AONOJNTHUTENbHbIX Mep 00bIYHO ncnonb3yeTcqd
He3aBUChMble 3allTHble pe3epPBHble CUCTEMDI,
ncnonb3yrlme npocTble arieKTpoMmexaHmn4yeckme
ANIEMEHTDI.

2.8 dnekTpoaBuraternb

Y6eoutecb B TOM, YTO ABUraTesb YCTaHOBJ1€H B
COOTBETCTBUU C pekoMeHaaunaMm npon3soamnTensa.
Y6eguTecb B TOM, YTO Ha Bany asuratena ycraHoBleHa
3awuTa OoT NPUKOCHOBEHUA.

PaboTa gBuratens Ha HM3KOWM CKOPOCTU MOXET Bbl3BaThb
€ro neperpes, TaK Kak oxnaxgaroLwmin MexaHu4eckui
BEHTUNATOP CTAHOBUTCS MeHee 3 ekTUBHbIM. [Npn
HeobXxoaAMMOCTH creadyeT NCnonbL3oBaTh
3MEeKTPOBEHTUNATOP NPUHYANTENBbHOrO OXnaxaeHus. B
3TOM cryvae AsuraTenb cregyet obopyaoBaTth 3alUTHLIM
TEPMUCTOPOM.

Ecnun npueo4 AOJMKeH ncnonb3oBaTtbCA ANA ynpasneHua
HECKONbKMMW ABUraTensiMm, He00XoaAMMo npeanpuHATb
cneunanbHble Mepbl Ana obecnevyeHns 3alnTbl 3TUX
SJ'IeKTPOD,BMFaTeﬂeIZ.

2.9 HactpanBaemble napameTpbl

HekoTopble NapameTpbl CEPbLE3HO BMNUSAIOT HA paboTy
npueoga. Vx Henb3a nameHaTb 6e3 TwaTenbHOro yyeta ux
BNUSIHMSA Ha ynpaensiemyto cuctemy. Cnegyet
NPeAnpUHSATL Mepbl ANA NpegoTBpaLLeHns
HexenaTenbHbIX U3MEHEeHUI, Bbl3BaHHbIX OLLMOKaMu UNnn
HECaHKLMOHNPOBAHHbIM BMELLATENLCTBOM B paboTy
Mpueoaa.
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3 BBegeHue

Mpueoabl Mentor Il aBns0TCSA HOBENLLMM CEMENCTBOM
NPOMBILLNIEHHbIX [PMBOAOB NOCTOSIHHOIO TOKa C
N3MEHSIEMOW CKOPOCThLIO C MOMHOCTLHO
MUKPOMNPOLIECCOPHbIM yrpaBneHueM. BbIXoaHOM TOK NEXUT
B Anana3soHe oT 25 A go 1850 A. YcTpoicTBa Bcex
HOMMHanoB 06naaatoT yHKUMEN pacnpeneneHHoro
ynpaBneHusi, MOHUTOPUHTa, 3aLUMThl U NocneaoBaTeNbHOM
KOMMYHUMKaLNN.

Bce ycTpoiicTBa BbiNycKaroTCA B OAHO- Unn
YeTblpexKBagpaHTHON KoHdUrypaumn. OgHOKBaApaHTHble
npusoabl obecnevnBaloT TOMbKO BpalleHne Bnepea.
YeTblpexkBagpaHT-Hble Np1BoAbl MOryT paboTaTb B 060MX
HanpasneHusx. MNpuBoabl 060MX TUMOB NMET
yCOBEPLLUEHCTBOBaHHOE ynpaBreHne CKOPOCTbIO BpalleHns
asuratens u/vnu KpyTawmMm MOMEHTOM, NpuyYemM
YeTbIpexKBaapaHTHbIe NpUBoAbLI Npu 3ToM obecneunsatoT
nonHoe ynpasneHve npyu obonx HanpasBneHnsX BPaLLEeHS.
Bbi6op 1 nsmeHeHne paboymx napameTpoB BbINOMHSAETCA
nnbo c BCTPOEHHOW NaHenu ynpasneHusi, (6o no nuHum
nocrnegosaTenbHOM CBA3N (Yepe3 COOTBETCT-BYHOLLMNA
nHTepderic). [locTyn K 3anMcy u U3BMEHEHUIO 3HAYEHUN
napameTpoB MOXET ObiTb 3aLUMLLEH TPEXYPOBHEBLIM
KoOOM.

3.1 YnpaBneHue gBuratensiMmm noCTossHHOro
ToKa

Ha npaktuke Heob6xoaMMo ynpasnsiTb CrieayloLwmyMi
pyHKUMSAMY ABUraTeNsl NOCTOSIHHOIO TOKA: CKOPOCTbLIO,
KPYTALLMM MOMEHTOM U HanpaBneHneM BpaLLeHNs.
CKOpOCTb NponopuuoHanbHa 06paTHO 3MEKTPOABUXKYLLE
cune sikopsi 1 06paTHO NPONOpLMOHaNbHA MarHUTHOMY
noToky. KpyTsLumiA MOMEHT NponopLuoHaneH Toky sKops 1
MarHUTHOMY MOTOKy. HanpaBneHue BpalleHus 3aBUCuT
TONbKO OT COOTBETCTBUS MOJISIPHOCTEN HANPSHKEHUs Ha
SIKOpe W HanpshkeHWsi Ha 0GMOTKe BO3BYXIAEHNS.
CnepoBaternbHo, He06X0AMMO YNpaBnsTh:

1 HanpsikeHnem Ha sikope; obpaTHas
3NEKTPOABUXKYLLASA CUNa SIBMSETCA COCTaBMSAOLWEN
HanpshkeHus sikopsi. Takum obpasom, nonaras, 4To none
NOCTOSIHHO, YrNpaBneHUe HanpsikeHNeM sIKops
obecneymBaeT NOMHOE ynpaBrieHWe CKOPOCTbIO BNMOTb A0
TOYKW, B KOTOPOW HanpsbkeHue AOCTUMHET MaKCMMaribHOro
3HaYeHus1, Ha KOTOPOe pPaccUnTaH sIkopb. TOK SKOpS Takke
ABnsieTcst PyHKUMER HanpskeHUst Ha sIkope, NO3TOMY B
Anana3oHe CKOpOCTeW 40 CKOPOCTU, COOTBETCTBYIOLLEN
MaKCMMaribHOMY HanPsHKEHUIO, KPYTALLMIA MOMEHT Takke
ynpaensieTcs HanpsbkeHweM. [Npy Hanu4um NosHoro
BO30YXOEHWS MakCUMaribHbIA KpYTALWMA MOMEHT 0BbIYHO
obecneymBaeTCcs OT HyNEeBOW CKOPOCTM A0 MaKCMMarbHOro
HanpskeHUs IKops (HOMMHanNbHasi CKOPOCTb).

2  HanpsbkeHnem Ha o6mMOTKe BO3OYXaeHWs; No3BonseT
onpeaenuTb TOK Bo3byxaeHus v, cnegoBaTtersHo,
ANEKTPOABMXKYLLYHO CUINY MarHUTHoro nonsg. Ecnn
HanpsbkeHne Ha obMoTKe BO3BYXAeHNA MOXeT
N3MEHATLCA HE3aBUCKMO OT HaNPsXKEHWs Ha sikope,
CKOPOCTb MOXET YBENMYMBATLCSA MPW NMOMHON MOLLHOCTH
(mMakc. HanpsXkeHun SKops) 3a npegenamu TOYku, B
KOTOPOW NpMKNagbiBaeMoe HarnpshxeHne 1 TOK SKopst
MakcuMarsbHbl, TaK KaK KPYTALLMIA MOMEHT NPSIMO
nponopuVoHaneH aNeKTPOABMXKYLLEN cure Nons.
MakcrmanbHbI KpYTALWMA MOMEHT CHMDKAETCH, ecrnu
CKOPOCTb yBenmumBaeTcs nyteMm ocnabneHus nons.

[MoaTomy, no cyLlecTBy, NpMBOAbl NOCTOSIHHOMO TOKa C
N3MEHSIEMOW CKOPOCTbI0 06ecneumBatoT ynpaerneHue
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HanpshkeHneM, NpuUKNaabIBaeMbIM K SIKOpHo ABuratens, a
3HAYUT M TOKOM, NOAABAEMbIMU K 3NeKTpoABUraTenio.
Ecnu TpebytoTcst CKOPOCTM BblLLE HOMUHAIBHOW, NPUBOA
MoxeT obopyAoBaTbCs cpeAcTBaMM ynpaBrieHUsi MonemM.
[ns obecneyeHns ynpaBneHnsi CKOPOCTbIO N KPYTALLUMM
MOMEHTOM B paclLMpeHHOM AnanasoHe Ans bonee
CMOXHbIX CIly4YaeB UCMOMb30BaHUS ANEeKTPOABUraTens,
Talkke MOXET UCMONb30BaTbCA OTAENbHOE YripaBneHne
nonem B npegenax paboyero gnanasoHa BnioTb A0
HOMWHanbHoW ckopocTu. Ecnu umeeTcs cooTBeTCTBYOLLasA
obpaTHas cBsi3b, CTAaHOBUTCSI BO3MOXHbIM yNpaBrneHue
MONOXeHNEM.

3.2 MpwHUMNbI paboTbl NpuBOAaAa C
M3MEHSALENCA CKOPOCTbLIO

OpHodasHoe HanpsbkeHne, NpyKNaabIBaeMoe K
NOMHOCTLIO YNPaBnsieMon TUPUCTOPHOM MOCTOBOI CXEME U
PE3NCTUBHON Harpyske, co3gaeT NynbCUpYoLNA TOK,
KOTOPbI HAYMHAET NpoTeKaTb NPW OTNMPaHUK TMpMCcTopa
1 NpekpaLlaeTcs Npy NPOXOXAEHUW HAMPSPKEHUS NMUTaHNS
Yepes Hofb B KOHLE KaXX4oro nonynepuoaa..
MakcumanbsHoe HanpshkeHne obecnevmBaeTcsi, Korga yron
oTnupanus f Ha pucyHKe 1 cTaHeT paBHbIM HyMHO.
YBenu4yeHne yrna oTnmpaHnsi NpUBOAUT K YMEHBLUEHNIO
3Ha4yeHus Toka Ha Bbixoge. MNpu paboTe ¢ MHOYKTUBHOM
HarpysKkow, Hanpumep, asuraTenem, Unm nNpu JocTatouHo
6OnNbLLOM yrre OTNMpaHns TOK CTAHOBUTCS HEMPEPbIBHBIM.
XapakTepHoe 3ana3gbiBaHue Toka OTHOCUTENBHO
HanpsbkeHUs1 06YCrNoBNeHO YaCcTUYHO UHAYKTUBHOM
nNpYpoaON Harpy3ku, YacTUYHO 3a4epXKKON yrna
OTNMpPaHus.
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OCHOBHAs rapMOHWKa
Vi ToKa

f = yron otnupanus
j—f TUpUcTopa

NoBeneHne oaHoha3HOro NOSIHOCTbLIO YNpaBnsiemMoro
TUPUCTOPHOIO BbiNpAMUTENSA, UCNONb3yeMOro Ana
nuTaHua BbICOKOVIH[J,YKTVIBHOVI Harpys3ku.

NHaykTuBHas
Harpyaka
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TunoBas cxema gnsa U3MeHeHus HanpaBleHUs
BpaweHna gpuratensa NOCTOAHHOIo ToKka C NTOMOLWbI
OAHOKBaApaHTHOro npueoda, ucnonb3ywwana napy
KOHTAKTOpPOB B Lenun aKkopa co BSaMMOGHOKMpOBKOﬁ.

PucyHok 2

3.3 N3ameHeHMe HanpaBneHuUsa BpalieHus

N3meHeHne HanpaBneHWs BpalleHNs BbINOMHAETCA ABYMS
cnocobamu, B 3aBUCMMOCTU OT KOHUrypaLmm MOCTOBON
cxembl npuBoga. CaMon NpOCTON NOMHOCTLIO
ynpaensemon TMpMCTOPHOW MOCTOBOM CXEMOM,
npegHasHa4yeHHoun Ans paboTel oT 3-hasHOro NCTOYHMKA
NUTaHNA NePeMEHHOro ToKa, ABnAeTCcs
AsyxnonynepuogHas cxema. OgHako, Takas cxema
BbINPAMUTENBHOrO MOCTa He NO3BONAET N3MEHSATb
NonsApHOCTb Ha BbIXxo4e. [Ans Takoro Tmna, HaseblBaeMOro
OOHOKBaAPaHTHBIM UMW OAHOKOHLEBBIM, A5 U3MEHEHNS
HanpaBsneHus BpalleHus TpebyeTcst obecneyeHne
BO3MOXHOCTW BHELLHEW KOMMyTaummn Knemm gBurartens,
Kak nokasaHo Ha puUCyHKe 2. [1ns HEKOTOPbIX MPUMEHEHWN
AaHHasi npocTas cucTeMa sIBMseTCS XOpoLUMM,
NPakTUYHBIM peLleHnem.

Ecnu, ogHako, NpMMeHeH1e ABuratens Takoso, YTo
TpebyeTcs OCyLLeCTBEHME MOMHOIO YNpaBneHnsi ero
paboToi B 060UX HanpaBneHWsIX C BO3MOXHOCTHIO
GbICTPOro 1 YacTOro U3MEHEHWs1 HanpaBneHUs KPYTSILLEro
MOMeHTa, HeO6XOANMO UCMONb30BaTL ABA BCTPEYHO-
napannenbHbIX MocTa (cM. puc. 3). Takas KoHUrypaums
obecneuvBaeT NonHoe yrpasrieHne Kak npu NpsiMmoMm, Tak 1
o6paTHOM HanpaeneHU BpaLleHusl NpUBoaa, a Takke
TOpMOXeHue B 06paTHOM HanpaeneHun 6e3
HEeoBX0AUMOCTN M3MEHEHUS NMONAPHOCTY MOAKITOYEHMS
KOHTaKTOpoB. [laHHast KOHbUrypaLms HasbiBaeTcs
YeTblpeXKBaAPaHTHOMN, CM. PUCYHOK 4.

Ecnu TpebyeTcs TopmoxeHue npu pabote ¢
OOHOKBaAPaHTHbIM MPMBOAOM, HEOBX0AMMO MCMONb30BaTb
BHELLIHIO CXeMY, PUCYHOK 5 (AMHamMmuyeckoe
TopMoXeHue). B aTom cnyyae 3ameaneHune He byget Hu
ynpaBnsembIM, HA MMHENHbIM.

MnuTaHne obMoTKK —
BO3DYXAEHUS p—
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Cxema 4BOWHOro MocTa UNu napannenbHou napbl 3-
¢a3HbIX TUPUCTOPOB ANSA YeTbipeXKBaAPaAHTHOIO
npueoja, ynpasnsiouiero gBuratesnieM NoCTOAHHOIO
TOKa.

PucyHok 3
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YeTbipe KBagpaHTa AMarpamMmmbl KpYTALWMUA MOMEHT-
CKOPOCTb ABUraTens NOCTOSIHHOro ToKa.
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TunoBasa cxema QUHaAMM4YeCKOro (Pe3MCTUBHOTIO)
TOPMOXEHUA OQ4HOKOHLEBOro NpuBoAa NOCTOAHHOIO
TOKa.
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peancTop

T
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3.4 YnpaBneHue

HesaBncrMo oT 0HO- UK YeTblpexKkBagpaHTHOW
KOHpMrypaLum npuBoaa OTKIMK 3NEKTPOABUraTens rno
CYLLECTBY SIBNSIETCS (PYHKLMEN BbIXOOHOIO HaMpsikeHus:,
KOTOPOE B CBO o4epenb siBNAeTCs PyHKUMeEn yrna
OTNMPaHUS TMPUCTOPHOIO MOCTA, KOTOPbIN MOXET UMETb
BbICOKOTOYHOE YNpaBrieHue.

MoaToMy, Ka4yecTBO perynmpoBaHunsi, Nosy4aemoro ot
SMEKTPOABUraTens, 3aBUCHUT OT BO3MOXHOCTEN NMOrMHYECKNX
CXeMm npveoaa NpuHUMaTh, UHTepnpeTMpoBaTh U
obpabaTbiBaTh NOMHbIV AMaANa3oH AaHHbIX, KacaloLWMXcs
TEKYLLEero COCTOsiHMS ABuUratenst u TpebyeMoro cCocTosiHus.
HekoTopble 13 3TUX OaHHbIX MOTYT BbITb MOSyYeHbl OT
BHELLHUX UCTOYHUKOB, TakuX, KaK curHan sagaHus
CKOPOCTU, CUrHan 3afgaHus KpyTaLWwero MoMeHTa, obpaTHas
CBA3b ABUraTtens no CKopocTu 1 Tak ganee. HekoTopble
JaHHble BbIYMCMATCA BHYTPY NPUBOAA €r0 NIOrMYeCcKUMi
cXemaMu, Hanpumep, BbIXOAHOE HanpshKeHne U TOK.

Jlormyeckas cvuctema TpebyeT Habopa MHCTPYKUMIA 4nst
BbINOMHEHUs NpoLiecca 3anpoca, 06paboTku 1
reHepupoBaHWs CUrHana Ans ynpasneHus oTnmpaHuem
TUpUcTOopa. MHCTPpYKUMM AaHbl B BUAE OaHHbIX, pasbuTbiX
Ha oThesbHble 3HaYeHUs1 UK NapameTpbl Ans
obecreyeHunst Nofb3oBaTens B COOTBETCTBUN C
onpeaeneHHbIMU pabourmmn pexrmamu, TpedyeMbimMy npu
ucnonb3oBaHuu asuraTens. MosedeHne npyueoga B MobbIxX
NPOMBbILLIIEHHBIX MPUMEHEHUAX 3aBUCUT OT MHopMaLMm
Ans 06paboTKu, NONYYEHHOW UM U3 3HAYEHUI
napameTpoB, 3anucaHHbIX NonbL3oBaTenemM unu
Mosly4YeHHbIX B pe3ynbTaTe BHYTPEHHErO MOHUTOPWHTA.

Mo aToi npuumnHe npusog Mentor Il o6opyayeTca
COBCTBEHHBLIM MUKPOMNPOLECCOPOM 1 NPOrPaMMHbIM
obecneyeHnem, KOTOpoe KOHUrypupyeTcs napameTpamu,
3anvcaHHbIMK Nnonb3oBaTteneM. [1ng Bcex xapakTepucTmk
ABuratensi, NpecTaBnsioLLIMX UHTEPEC, UMEIOTCS
COOTBETCTBYIOLLUME NapaMeTpbl, MO3TOMY Norfb3oBaTernb
MOXeT TOYHO HACTPOUTb NPUBOL B COOTBETCTBUM C
TpeboBaHNSAMU KOHKPETHOro NpuMeHeHns. OcTanbHble
napameTpbl OTHOCSATCS K KOMMYHUKALIMOHHBIM
BO3MOXHOCTsIM, 6e30nacHOCTU 1 ApyruMm pabounm

PyHKUMAM.
3.5 MeHio

HecmoTps Ha TO, Y4TO YMCNO NapaMeTpoB AOCTATOYHO
BENWKO, MOHMMAaHWE N JOCTYMN K HUM 3Ha4YUTENbHO
ynpoLueHbl NyTeM ux 06 beanHeHVs B PS4 MEHIO, MpuyemM
Ka)kgoe MeHI0 COOTBETCTBYET ornpeaeneHHON Nnormyeckom
unn yHKUMoHanbHoM YacTu npmeoaa. O630p nornyeckomn
cucTembl ynpaenenus MNpusogom u rpadunyeckoro
npeacTaBneHns KaXgoro MeHio NpuBefeH B KOHLE rMaBbl
8.




3.6 CBsA3b Yepes nocnegoBaTenbHbIM NOPT

B03MOXHOCTb OCYyLLIECTBINEHMS CBSA3MN Yepes
nocrnenoBaTernbHbI NopT (MHTEpPdENC), KOTOPbIM OCHALLEH
MpuBoa Mentor |l, aBnsieTcst 3HaUUTENBbHBIM
NpeMMyLLeCcTBOM B MPUMEHEHMM K paboTe B
NPOMBILLNIEHHOCTN. Hanpumep, BHELLHWe
nporpammupyemble normdeckune koHTponnepsl (PLC) moryT
nporpammMupoBaThLCs C 4OCTYNOM KO BCEW NOrmyeckomn
yacTu NpuBoga unu ee YyacTu, TeM cCaMbIM MO3BONSS
NPOV3BOAUTL U3MEHEHMS NMapamMeTpPOB NPaKTUYECKN
MIFHOBEHHO B COOTBETCTBUM C PA3NIUYHbIMU CTYNEHAMMN
TEXHOMOrMYeCcKoro npowecca unm ero paboyrmm
YCNoBUSIMU.

CBA3b Yyepes nocriefoBaTenbHbI MOPT TakkKe No3BoNseT
HenpepbIBHO KOHTPONMpoBaTh paboTy MpuBoaa ¢ Lenbio
obecneyeHunss TpeBGyemblxX NPOLECCOB yNpaBreHus
aHanusa.

Mentor II
Boinyck: 10




4 XapaKTepuCTUKMN

4.1 TexHU4YeCKMe XxapaKTepUCTUKMU

MakcumanbHO AoNycCTMMOE HanpsiXXeHue Ha Bxoae
MpuBoga Vnut (L1, L2 n L3, T.e. nutaHue
TUPUCTOPHOro MOCTa OT CeTH)

480 B + 10% cTtaHgapTHO
525 B + 10% [ononHuTenbLHO
660 B + 10% no cneunanbHOMy 3akasy

MakcumanbHoe peKoMeHayemMoe HanpsikeHue nutaHus
aneKTpoaBurartens

Vakops = 1.15 x Vnut

HanpsikeHue ceTeBoro nutaHus Ha Bxoge (E1, E2 u E3,
T.e. BCoMoraTtenbHoOe nuTaHue)

C6anaHcupoBaHHoe 3-hasHoe, 3-npoBogHOE NuUTaHue, oT
45 po 62 'y, makcumansHoe HanpsbkeHne 480 B + 10%.

[ns BapnaHToB ¢ 6GonblinM Hanpsbkennem (525 B, 660 B)
MakCcMmarnbHOe HanpsKeHue NUTaHus Takke cocTaBnseT
480 B +10%.

BxogHoe HanpsikeHve NUTaHus Ans CXeMm ynpasneHus
(3NeKTPOHHbLIX) cocTaBnseT:

CraHgapTHoO -
2-npoBoaHoe, ot 220 B —10% [0 480 B +10%

[ns mocToBbIX cxem B CeBepHo AMepuke —
3-npoBoaHoe, ot 220 B —10% no 480 B +10%

Knemmbi E1 u E3 0omkHbI 6bimb NOOK/IHOYEHbI K meM
)Xe ¢hazam, ymo u knemmbi L1 u L3.

BbixogHble 1 onopHble HanpsxeHus (3awmTa oT
KOPOTKOro 3aMblKaHWs1)

OnopHoe HanpskeHue 10 B £5% 10 MA oT HomuHana
Mpusoaa.

Mutanne aHkogepa: 300 MA npu HanpsbkeHun 5, 12 unn 15
B.

+24 B 200 MA onsi NUTaHUS BHELLHUX pene.

Bce BbIxogbl MetoT 3alNUTy OT KOPOTKOro 3aMblKaHUA.

Mentor I
Boinyck: 10

TemnepaTypa v BNaXHOCTb OKpYyXKaloLuei cpeabl

HomunHanbHasa Temnepartypa okpyxatollen cpegpl 40°C
(104°F)

MakcumanbHasi BelcoTa Hag ypoBHeM mopst 1000 m (3200
dyTOB).

[wnanasoH TemnepaTyp npu xpaHeHun ot —40°C go +55°C
(o1 —40°F go 131°F)

TpeboBaHWs K BNaXKHOCTW — 6e3 KOHAEHCaLMN.

YxyaweHue napameTpoB

Ha HoMMHanbHble NapaMeTpbl OKasbiBalOT BMUAHME
crepgytoLme akTopsbl:

1) BbicoTa mecTa ycTaHOBKM Haf ypOBHEM MOpsi

Mpn yctaHoBke Bbiwe 1000 m (3200 dyTOB) yMEHbLINTE
TOK MOHOW Harpy3ku Ha 1.0% npu yBennyeHnmn BbICOTbI Ha
kaxable 100 m (320 cpyToB) Ao 4000 M MakcCUMyM.

2) TemnepaTypa okpyxatoLen cpefbl

Mpu yBENMYEHUN TEMMEPATYPLI OKpYKatoLen cpeabl
cebiwe 40°C (104°F) napameTpbl yxyawatotesa Ha 1.5% Ha
kaxabii °C po 55°C (Ha 0.75% Ha kaxapii °F go 131°F).

Knacc 3awuThbl

Mpueoabl Mentor Il ckoHCTpynpoBaHbl B COOTBETCTBUM C
EBponerickon cneundmkaumen IP0O. MNpusoabl Mentor Il
JonyckatoT MoHTax B koprnycax NEMA.

MpuBoA OOMKeH UMETL 3aLLUTY OT NMPOHUKHOBEHUS BNarm
1 NPOBOASALLMX OTNOXEeHWIA. MNprBoa MOXeT
MCMonb30BaTbCA B 3arpA3HEHHO cpede 2 poaa.




4.2 HomuHanbl

4.2.1 BxogHOW U BbIXOOHOM TOK

A

[BHVMAHVE]

lMpueod Mentor moxxem
pabomamsb co cxemamu,
cnocob6HbIMuU obecneyu-
eamb cuMMempUuYHbIL
MOK KOPOMKO20 3aMbIKa-
Hus1 co cpedHekeadpamud-
HbIM 3Ha4YeHueM He 6osiee
10000 A dnss M25-M210 u
M25R-M210R u co
cpedHeKkeadpamuy4HbIM
3HavyeHuem 18000 A dns
M350-M825 u M350R-
M825R, 480 B +10%

MaKCcuMyM.
" MakcumanbHbIW HenpepbiBHbIN
Tun u Mmopenb NpuBoAaa TunoBble* HOMUHaNbI TOK
OpgHokBaga- YeTuipex- npu 400 B (sxopb) npu 500 B (skopb) BXxoA BbIXoA
PaHTHLIA | KBaAPaHTHBbI kBT n.c. kBT n.c. A nepem. Toka A nocT. Toka
M25 M25R 7.5 10 9 12 21 25
M45 M45R 15 20 19 25 38 45
M75 M75R 30 40 38 50 60 75
M105 M105R 375 50 47 63 88 105
M155 M155R 56 75 70 94 130 155
M210 M210R 75 100 94 126 175 210
M350 M350R 125 168 156 209 292 350
M420 M420R 150 201 188 252 350 420
M550 M550R 200 268 250 335 460 550
M700 M700R 250 335 313 420 585 700
M825 M825R 300 402 375 503 690 825
M900 M900R 340 456 425 570 750 900
M1200 M1200R 450 603 563 755 1000 1200
M1850 M1850R 750 1005 938 1258 1540 1850

HoMuHan anekTpoasuraTens MoXeT Bo3pacTaTb nNpu

6onee BbICOKUX 3HAYEHMUAX Hanps>XeHna AKops.

10

Ob6paTtuTech k pasgeny 4.1 "MakcumanbHble
pEeKOMEHAYEMbIE 3HAUYEHUSI HAMNPSHKEHUSI
anekTpoasuratens".
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4.2.2 MNpepoxpaHuTenu u kabenu

D

HUcmoy4Huk nepeMeHHO20 MOKa,
ucrnionb3yembill 0519 NUMaHuUst
npueoda, 0o/mkeH uMems

RGN coomeemcmeyowyo 3auumy om

nepezpy3Ku U KOPOMKO20
3ambliKkaHusi. B npueedeHHOU HuUXe
mabénuuye nokasaHbl
pekomeHAyeMmble HOMUHasbl
npedoxpaHumernsi. HecobnrodeHue

JdaHHoOUl peKoMeHOayuu Moxem

npueecmu K noxapy.

PekomeHayeMbii HOMUHanN
Tun n mogenb NnpuBoAa HRC npepoxpaHutens TunoBou pa3mep kabens
MonynpoBogHukoBbIN (1)
HomMuHanbHbIN HomMuHanbHbIN HoMuHanbHbIN
- - . Bxop nepemMeHHOro Toka U BbIXo,
OpHokBaa- YeTbipex- |MepeMeHHbIN TOK | NepeMeHHbIN TOK | NOCTOSIHHbIN TOK 1OCTOSIHHOIG TOKa
PaHTHbIW  |KBaApPaHTHLIN Ha Bxofe Ha Bxofe Ha Bbixoae
A A A mm? (2) AWG (3)
M25 32 35 NR 4 10
M25R 32 35 40 (4) 4 10
M45 50 60 NR 6 6
M45R 50 60 70 (4) 6 6
M75 100 100 NR 25 2
M75R 100 100 125 (4) 25 2
M105 100 125 NR 35 1/0
M105R 100 125 175 (4) 35 1/0
M155 160 175 NR 50 3/0
M155R 160 175 250 (4) 50 3/0
M210 200 250 NR 95 300MCM
M210R 200 250 300 (4) 95 300MCM
M350 355 400 NR 150 (5)
M350R 355 400 550 (4) 150 (5)
M420 450 500 NR 185 (5)
M420R 450 500 700 (4) 185 (5)
M550 560 700 NR 300 (5)
M550R 560 700 900 (4) 300 (5)
M700 630 900 NR 2x185 (5)
M700R 630 900 1000(4) 2x185 (5)
M825 800 1000 NR 2x240 (5)
M825R 800 1000 1200(4) 2x240 (5)
M900 1000 1200 NR 2x240 (5)
M900R 1000 1200 2x700(4) 2x240 (5)
M1200 1250 2x700 NR 2x400 (5)
M1200R 1250 2x700 2x900(4) 2x400 (5)
M1850 2000 2x1200 NR 3x400 (5)
M1850R 2000 2x1200 2x1000(4) 3x400 (5)
Mentor Il
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(1) TMNpepoxpaHutenu B LENU NOCTOSIHHOrO TOKa AOMKHbI ObITb
6bICTPOAECTBYIOLLMMI NONYNPOBOAHUKOBLIMU.
HomuHanbHoe HanpsixeHue -

npu 380 B - 500 B nocTosiHHOro ToKa
npun 480 B - 700 B nocTosiHHOro Toka
npmn 525 B - 700 B nocTOsAHHOrO TOKa

npu 660 B - 1000 B nocTosiHHOro Toka

(2) WcnonbsytoTcs 3- 1 4-XunbHble apMMpoBaHHble (B kabenenposoae)
kabenu ¢ nsonsaumer us NMBX ¢ MeaHbIMKU Xnnamu, KoTopble
NpoKnazbIBaloTCst B COOTBETCTBUM C ONPeAeneHHbIMI YCNOBUAMMU.

(3) CeyeHune npoBoda ykasaHo Ansi TeMnepaTypbl OKpYXKatoLLen cpeabl
30°C (86°F), 1.25 x 3Ha4YeHMe HOMUHaNbHOro Toka, MeaHbIN
npoBogHuk npu 75°C (167°F) c He Bonee, Yem Tpemsi NPOBOAHMKaMU B

3naueHus It TupuctopoB Mentor Il ana BbiGopa NnpegoxpaHuTenen

kabenenpoBoae vnu cneuuanbHOM KaHarne.

3awuTa BeTBeN CxeMbl AOMKHa obecnevnBaTbCs Nonb3oBaTenem.
Becb aneKkTpu4eckuil MOHTaX [AOJKEH BbIMOMHSATLCS B COOTBETCTBUM
co crangaptom NEC, ctatbst 310 1 anekTpuyeckumm npasunamu.

(4) B Tex npumeHeHUsIX, B KOTOPbIX MHEPLIMOHHOCTb Harpysku Hebonbluas
1 pereHepaumsi NPOUCXOAMUT AOCTaTOYHO PeaKo, HeT HeoGXxoanMOCTH B
yCTaHOBKe NpefoxpaHuTeseil B Lenm nocTosHHOTO ToKa.

(5) [nsa onpenenexust cevyeHns npooaos obpaTuteck k ctaHaapTy NEC,

Tabnuua 310-16.

NR He Tpebyetcsa

Mogenk. 480 B It 525 B 1t 660 B 1t
npusoaa (kA%c) (kA%c) (kA%c)
M25/M25R | detanb 2435-0026 1.03 | Oetans 2435-2616 0.73
M45/M45R | Oetans 2435-0049 |  4.75 | Oerans 2435-9116 14.52
M75/M75R | Oetanb 2435-0116 19.1 | Oetans 2435-9116 14.52
M105/M105R | Oetans 2435-0130 108 | Oerans 2435-1326 47
M155/M155R | Oetans 2435-0130 108 | Oetans 2435-1326 47
M210/M210R | Oetans 2435-0130 108 | Oetans 2435-1326 47
M350/M350R | Oetans 2436-7310 149 | Detans 2436-7161 370 Hetans 2436-7162 370
M420/M420R | Oetans 2436-7310 149 | Detans 2436-7161 370 [letanb 2436-7162 370
M550/M550R | Oetanb 2436-7141 370 Oetanb 2436-7161 370 Oetanb 2438-3123 370
M700/M700R | Oetans 2438-3223 370 | Oerans 2438-3117 370 Jetans 2438-3123 370
M825/M825R | Oetans 2438-3223 370 | Oerans 2438-3117 370 Hetans 2438-3123 370
M900/M900R | OeTans 2438-3234 | 5126 | Hdetans 2438-3236 4250 [letanb 2438-3236 4250
M1200/M1200R | Oetans 2438-3234 | 5126 | Oetans 2438-3236 4250 [letanb 2438-3236 4250
M1850/M1850R | Oevans 2438-3234 | 5126 | Oerans 2438-3236 4250 Jetank 2438-3236 4250
12 Mentor Il
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4.2.3 OxnaxpeHue n macca

Tun n moaenb npusoaa

OxnaxaeHue

MpubnuautenbHasa macca

Pacxop Bo3ayxa
OAaHOKBaApaHTHbIN YeTbipexkBagpaHTHbIN Tun i~ Q)y'rus
Mun! My Kr PyHTEI
IM25, M45, M75 1 - - 10 22
M25R, M45R, M75R 1 - - 11 24
IM105 1 - - 14 31
M105R 1 - - 15 33
|M155, M210 M155R, M210R 2 2 70 21 46
|M350, M420 3 7.6 270 22 48
M350R, M420R 3 7.6 270 23 51
M550 3 17 600 22 48
M550R 3 17 600 23 51
[M700, M825 3 17 600 27 59
M700R, M825R 3 17 600 30 66
[M900, M1200, M1850 4 20 700 70 154
M900R, M1200R, M1850R 4 20 700 120 264

NPUMEYAHWE

3HaueHus HanpsaXxeHund NnnTtaHna onsa BeHTUNATOPOB oXnaXaeHus:

Tun BeHTUNALUKN

1 EcTtecTBeHHasa KOHBeKUNSA

2 MpuHyauTenbHas BeHTUnAumna M155 - M210

3 MpuHygutenebHas BeHTunauna M350 - M825  aBoiHoe ogHodasHoe nuTaHue
HanpsbkeHuem 110 B/ 220 B

4 MpuHyanTtensHasa BeHtunaumus M900 - M1850 TtpexdasHoe nutaHue 415 B nepemeHHOro Toka

Mentor I
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BHYTPEHHU UCTOYHUK NUTaHNS 24 B
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4.2.4 MNotepn

MoTtepwn akBuBaneHTHbl 0.5% HOMMHANBLHOW BLIXOOHOW
MOLLIHOCTM NpuBoAa. B npuBegeHHoM HUXxe Tabnuue
ykasaHbl noTepu B KBT 1 n.c. ons Bcex moaenew npu
HanpspkeHun sikops 400 B.

Homunanbi
Twvn n mogens
TUNoBoro MNoTepun
npusoaa
Asuratens
OpHo- |YeTbipex-
KBafa- | kBagpaH-| KBT n.c. KBT n.c
PaHTHbIA | THbIN

M25 M25R 75 10 0.038 | 0.05
|M45 M45R 15 20 0.075 | 0.1
|M75 M75R 30 40 0.15 0.2
|M105 M105R 37.5 50 0.19 | 0.25
m1s5  [m155R 56 75 | 028 | 0.37
|M210 M210R 75 100 0.38 0.5
|M350 M350R 125 168 0.63 | 0.83
|M420 M420R 150 201 0.75 1
|M550 M550R 200 268 1.0 1.3
|M700 M700R 250 335 1.3 1.7
|M825 M825R 300 402 1.5 2
|M900 M900R 340 456 1.7 2.3
IM1200  [M1200R | 450 | 603 | 23 3
|M1850 M1850R 750 1005 3.8 5

Bbinpsamutens nutaHus 06MOTKU BO30YKAEHWS 3aLLMLLEH
npegnoxpanutenamu FS1, FS2, FS3, pacnonoxeHHbIMU Ha

CUIOBbIX Nnarax.
npedoxpaHumenel FS1,

& FS2, FS3 Heob6xodumo

OMKJIIOYUMb HanpsikeHue
numaHusi om npueoda u
nodoxd0amb He MeHee
deyx MUHym.

lMeped 3ameHoli

4.2.5 PekomeHAayemble BXOAHbIE Apoccenu

VA

BHUMAHME]

Anst mozo, Ymobbi
usbexxamb 351eKMPUYECKUX|
nomex u 6pockoe moka, He
ucrnionb3ytime npugod 6e3
dpocceneli Ha exode. B
npueedeHHOU HUXe
mab6nuye ykasaHbl
munoebie 3HavyeHusl,
Heobxodumsle Ons
nonyyeHus npoeana
any6uHol 50%. B mex
cny4asix, koecda mpebyem-
csl cneyuanbHoe 3Ha4YeHue
any6uHbI npoeana, 3Haqe-
Hus1 OomKHbI 66IMb
8bl4uc/ieHbl omoAesibHO.
Ans nonyvyeHusi nodpo6-
HOU UHCMpyKyuu rno
8bIYUCIIeHUIO 2J1Y6UHbI
npoeana o6pamumecs K
cmaHOdapmy IEC 61800-3.

14

Twun u mogenb

MHAayKTMBHOCTL Apoccenei

npueoaa La, Lb, Lc (MKIH)

M25, M25R 200
M45, M45R 200
M75, M75R 100
M105, M105R 100
M155, M155R 75
M210, M210R 75
M350, M350R 35
M420, M420R 27
M550, M550R 25
M700, M700R 23
M825, M825R 19
M900, MO0OR 17
M1200, 13
M1200R

M1850, 8.6
M1850R

4.2.6 HomuHan Toka BO36yxaeHus

Tun n mogenb Homunan MpenoxpaHutens
npusoaa ToKa FS1, FS2, FS3
BO30OYyXAeHusA
(A)
IM25, M25R 8,
perynupyembiii
IM45, M45R 8,
perynupyembiii
IM75, M75R 8,
perynupyemblii LeTans
IM105, M105R 8, 3535-0010
perynupyembiii
IM155, M155R 8,
perynupyemblii
IM210, M210R 8,
perynupyembiii
|M350, M350R 10
IM420, M420R 10
IM550, M550R 10
IM700, M700R 10 Herans
IM825, M825R 10 3535-0020
|M9oo, M90OR 20
IM1200, M1200R 20
IM1850, M1850R 20

Beinyck: 10




5 MexaHU4YeCKMN MOHTaX

5.1 Pa3mepbl

OcHoBHble pa3mepbl NokasaHbl Ha pucyHkax ¢ 8 no 10.
Pa3mepbl BbIPE30B 1 CBEPEHbIX OTBEPCTUI ANA
CKBO3HOIO MOHTaXa NpuBoAa C pa3MelleHnem paguatopa
CHapyxw Lwkadya, nokasaHbl Ha pucyHkax 8 n 9.

5.2 MoHTax

Kopnyc npuBoaa COOTBETCTBYET MEXAYHAPOAHBLIM
TEeXHUYECKUM xapaktepuctukam kopnycos IPO0 n moxet
NCnonb3oBaThbCsa AN MOHTaxa B koprnycax NEMA.

5.2.1 Pa3melueHue

MpuBoA cnepyeT ycTaHaBnuBaTh B 30HE, B KOTOPON HET
MbIfW, arpeccuBHbIX NAapoB M ra3os, a Takke Nobdbix
)ugkocten. Takke HeobxoauMO creauTb 3a OTCYTCTBUEM
KOHAeHcaumm napoobpasHbiX XXUAKOCTEN, BKIOYas
aTMocdepHyto Bnary.

Ecnv npuBog npegnonaraeTcs pasmeluaTb B TeX MecTax,
rae BO3MOXHOro o6pasoBaHue KoHAeHcaTa B nepuoabl
npocTos Npueoaa, HeobXxoaAMMO NpeayCMOTPETb YCTAHOBKY

MoHTax n BeHTUNAULUA

HarpesaTens, NpensTcTByloLLero 06pa3oBaHuio
KoHAeHcaTa. HarpeBaTernb JormkeH ObiTb BbIKIIOYEH, Koraa
npueoaa pabotaeT. PekomeHayeTcs YyCTaHOBUTL
YCTPOWCTBO, NO3BOMSAIOLLEeE aBTOMaTUYECKM BKMOYaTb
HarpesaTesib NPy BbIKMIOYEHNN NPMBOAA.

Mpueoabl Mentor Il He AOMKHBI yCTaHaBNUBATLCS B 30HAX,
KnaccuuLMpyeMbIX Kak onacHble, 3a UCKIIYEHNEM
cryyaeB, Korga OHU ycTaHaBMUBaOTCA B
COOTBETCTBYHOLLMX KOPMyCax 1 NPOXoAsaT cepTudunkaumio.
(ObpatuTeck Takke Kk pasgeny 6.1.2 "OnacHblie 30HbI".)

5.2.2 MoHTax n oxnaxaeHue

Mpueoabl cemenctaa Mentor || umetoT onpegeneHHble
pasnuuns No NPUHUMMNY MOHTaXa u oxnaxaeHus. Ons
GOnNbLUIMHCTBA MOAENEN CYLLECTBYIOT BapyaHTbI
NOBEPXHOCTHOIO 1 CKBO3HOIO MOHTaxa. NpuBoabl
6onbLIOro HoMUHaNa TPebyYT NPUHYANTENBLHOM
BEHTUMALMM U MOTYT AONOMHUTENBHO 000PYA0BaTHLCS
oXnaxaawLMMn BEHTUNATOPaMM C BO34yXOBOAaMMU.

Kpome Toro, nogpsaumk, OCyLLEeCTBNSOLWNIA YCTaHOBKY
YCTPOWCTBA, MOXET NCMONb30BaTh OXNaXaatoLLmMi BO3ayX,
[OCTaBMAeMbI YyCTAaHOBMNEHHbIMU OTAENBHO
BO3gyxoBoAamu. TpeboBaHus K pacxody Bo3gyxa
npuBeaeHbl Ha pucyHke 3. B cneaytowen tabnuue
cBefeHbl BOeAUHO BCE BapUaHThI.

MoHTax
Mopgenb npuBoga BeHTUNAUMA PaguaTop
MoBepXHOCTHbLIN CKBO3HOMN
OT M25 no M75 Oa [a EctecTtBeHHas M3onunpoBaHHbIn*
Ot M25R go M75R Oa [a EctecTtBeHHas M3onunpoBaHHbIn*
|M105 n M105R Oa [a EctecTtBeHHas M3onunpoBaHHbIA*
|M155 n M155R Oa [a MpuHyauTentHas M3onunpoBaHHbIA*
(BCTPOEHHbBIM BEHTUMSATOPOM)
IM21O n M210R Oa Oa MpuHyuTenbHas M3onunpoBaHHbIn*
(BCTPOEHHBLIM BEHTUNSATOPOM)
OT M350 go M550 Oa (1) Oa (2) MpuHyanTenbHas Mop HanpspkeHnem
OT M350R go M550R Oa (1) Oa (2) MpuHyauTenbHas [Mog HanpspkeHnem
|M700 n M825 Oa (1) Oa (2) MpuHyanTenbHas [Mop HanpspkeHnem
IM?OOR n M825R Oa (1) Oa (2) MpuHyauTenbHas [Mop HanpspkeHnem
OT M900 go M1850 Tonbko MpuHyanTensHas (3) Moa Hal'l(;I:)I)KeHI/IeM
OT M90OR fo M1850R Tonbko MpuryanTensHas (3) Mon Han(i;)weHMeM

* N3onupoBaHHble paguaTopbl Ans o6ecneyeHns 6e3onacHoOCTU
AOMKHbI 6bITb 3a3eMNeHbI.

UmeeTtcs COOTBEeTCTBYyHOLWasa Knemma.

Mentor I
Boinyck: 10

(1) [1nA NoBEPXHOCTHOrO MOHTaxa TpebyeTcs AONONHUTENbHBIN
BEHTUMSITOPHbI BO3[yXOBOZ, CO BCTPOEHHbLIM BEHTUMSTOPOM,
MOHTaXHbIe hnaHLbl U LUNWIIbKa 3a3eMneHus.

(2) Heobxognmo obecneunTb Tpebyemyto NpuHyanTENbHYIO
BEHTUNSLMIO
3) B kavecTBe JONOMHUTENBLHOrO 060PYAOBAHUS MOXET

NOCTaBMIATLCS COOTBETCTBYIOLLNIA BEHTUNATOP.
(4) B kopnyce
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5.3 OxnaxaneHne U BeHTUNALUUA

5.3.1 MuHumanbHbIe pa3mepbl WwWkada

CnepyeT cTporo cnegutb 3a TeMm, Y4Tobbl Wwkad, B KOTOPOM
yCTaHaBnNMBaeTCcs NpuBoA, 6biN COOTBETCTBYHOLLETO
pa3mepa, Heobxo4MMOoro Ans paccesiHusA Tenna,
c03aBaeMoro npmMeoaoM. BaxxHo ocTaBuUTb BOKpYr
npveoda MnHMManbHbIn 3a3op 100 Mm (4 atorima), pUCyHOK
6. Npu BblYMCIIEHUM BHYTPEHHEN TeMNepaTypbl
HeobxoaMMo yunTeiBaTh Bce obopyaoBaHue,
yCTaHOBIEHHOE B LUKady.

Ons o6ecnevyeHus
cBobGoaHoI
LUMpKynsaumm
oxnaxpatowero
Bo3ayxa TpebyeTcs
0CTaBUTb
MUHUManbLHoe

paccTosinne 100 mm (4
aroitma) ot < ""9

6nuxanwmnx

KOHTaKTOpOB, pene u

Apyroro

o6opyaoBaHus /‘
PucyHok 6

5.3.2 3dcpekTBHAA TennonpoBoasLan
NOBEpPXHOCTb

Tpebyemas nnoliaab NnoBepxHoctn A, Ans wkada, B
KOTOpPOM HaxoauTcs obopyaoBaHue, BoiAENSIOLLEE TEMIO,
BbIYMCNSAETCA U3 CneayoLLero paBeHcTBa:

e=
k(Ti = Tamb)

roe

A. = OdhekTnBHaAs nnolwagb TENIOOTBOAA B M2,
paBHasi CyMmMe NMOBEPXHOCTEN, KOTOPbIE HE
KOHTaKTUPYIOT C APYrMMMW NOBEPXHOCTAMMU.

P, = Tlotepu mowHocTK BCcero obopyaoBaHus,
BblAENsoLLEro Tenno B BaTTax.

T = MakcumanbHasi gonyctumas pabovasi

Temnepatypa npusoga B °C.

Tamp = MakcumansHas BHELWHSA TemnepaTtypa
okpyxatowen cpeabl B °C.

k = KoadhcumumeHT Tennonepenaym martepmana, ns3
KOTOPOro M3roTOBIEH LUKad.
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NPUMEP:

BbiyucneHue pasmepa wkaga IP54 (NEMA 12) dns
npueoda pa3mepa M210.

B naHHOM npumepe paccMaTpyBaeTcs camblii XYALLNUIA
cny4ain, Ans KOToporo npegrnonaratTcs crneayoLime
yCrnoBus:

e YcraHoBka cootBeTcTByeT IP 54 (NEMA 12), 310
03Ha4aeT, YTO MPUBOS M €ro paaMaTop MOHTUPYHOTCS
MOMHOCTbLIO BHYTPY Lkada, a Wwkad B CyLLHOCTH
repmeTunyeH, 6e3 kakon-nnbo BEHTUNALUN K
U3MNyYeHUs BO BHELLIHIOW aTMocdepy.

e Llkad gomkeH yctaHaBnuBaTbCA Ha MOy OKOMO
CTEeHbI Tak, YTO €ro HWU3 1 3aHSAS CTEHKA HE MOTyT
UrpaTtb HMKaKOM ponu B NPOLECCe OXIaXKOEHWsI.
OdhdekTrBHaA TennonpoBoasilasi NOBEPXHOCTb A,
HaxoauTcst TONMbKO CBepXy, cnepean u ¢ obomx 6okoB.,
PUCYHOK 7.

* Llkad gomkeH narotaBnMBaTbCA N3 OKPALLEHHON
nucToBon ctanu TonwmHon 2 mm (0.1 gronm)

e MakcumarnbHas TeMrepaTtypa OKpyxatoLlen cpeapi
25°C.

V e

LUKad) C TUNOBbIMU YeTbipbMs NOBEPXHOCTAMMU, NO3BOSIAOLWMMU
paccenBatb TeNNO

PucyHok 7

Mentor II
Beinyck: 10




Ans Haxox0OeHus aghghekmueHoOl mensonpoeodsiujels
noeepxHocmu

3HadeHus nepemMeHHbIX, COOTBETCTBYIOLLME NpuBEeAEHHbIM
Bbille TEXHUYECKMM napamMeTpam, 6y,u.yT cnegywwnmmn:

P, =400 Bt (notepwn)

BaxxHo yyecmb ece ocmasibHoe o6opydoeaHue,
ebidesisirowee mernsio, e eesiuyuHe P,

T; = 40°C (ans Bcex npusogos Mentor I1)
Tamp= 25°C

k = 5.5 (TUNoBoOe 3Ha4YeHne Ans NMCTOBOW OKpaLUEHHOWN
ctanu TonwuHon 2 mm (0.1 arorima))

400
5.5(40 — 25)

4.85 m? (52 kB. (yTa)

Ae=

HAns onpedeneHus paamepoe wkaga

Ecnu wkad gomkeH nsarotaBnmMBaThCs AN KOHKPETHOTO
NpUMeHeHs, cyLecTByeT cBoboaa BbiGopa pasmepoB.
Kpome Toro, MoxHo BbiGpaTh LiKad M3 LWMPOKOro psaa
CTaHAapTHbIX u3genuin. Jpyrumm cnoBamm, BaXHO y4ecTb
pa3mepbl NPYBOAa U MUHUMAaNbHbBIA 3230p BOKPYT HETO,
paBHbIi 100 MM (4 Atonma) (PUCYHOK 6).

Mpouenypa 3aknoyaeTcs B OLEHKe ABYX Pa3MepOB:
HanpyMep, BbICOTbI U rMyBUHbI, 3aTEM BbIYMCIISAETCS
TPETUI pa3Mep U B KOHLIE KOHLIOB OCYLLECTBISETCS
NpoBepKa COOTBETCTBYHOLLErO BHYTPEHHEro 3a3opa.

OdhdekTmBHaAA NOBEPXHOCTb TENMOOTBOAA LWKada, Kak
noKasaHo Ha pUCyHKe 7 MpW pacrnonoXeHUW Ha nony ny
cTeHbl OyaeT cneayoLlen:

A.=2AB + AC + BC

l'oe A - BbicoTa Wwkada, B - rnybuHa oT 3agHen CTeHku, a
C- wupuHa.

Mpeanonoxum, 4To B Ka4ecTBe OTNPaBHON TOYKM MpU
pacyeTax BbicoTa Wkada A coctasnset 2.2 m (7 pytos 3
arorima), rybuna B - 0.6 m (2 dyTa). JencreutensHole
YUCOBbIE 3HaYeHWs, BbIbMpaemMble Ha NpakTuke,
BO3MOXHO ByayT 3aBMCETb OT MMEIOLLErocst MecTa unu
CcTaHgapTHoro pasmepa Lkada.

Mentor I
Boinyck: 10

Tak Kak Ag, A 1 B n3BeCTHbI, JOIMKEH BbIYNCIIATLCA pa3mep
C. Heobxoammo neperpynnupoBaTb paBeHCTBO 415 TOro,
4yTO6bI HanTn C, Takmm obpasom:

A.-2AB=C (A +B)

Ae —2AB
A+B

mnn C

4.85-(2x2.2x0.6)
22+06

4.85-2.64
2.8

0.8 m (2 dhyta 7 gronmos), NpUGNN3UTENBHO.

Heobxoaumo nposeputb 60koBOM 3a3op npueoAa. LWupuHa
npueoga coctaenset 250 mm (10 grormos). Cooky
TpebyeTcs ocTaBuTb 3a30p, paBHbin 100 Mm (4 atonma).
MoaToMy MMHUManbHas BHYTPEHHSS WpUHa Lwkada
JormkHa obiTb 450 mm nnn 0.45 m (18 gronmos). 3To
3Ha4yeHne HaxoaMTCs B BbIYMCMEHHbIX Npeaenax u,
noaTomy, BnonHe npuemnemo. OgHako, 3To 3Ha4YeHwe
AaeT TONMbKO OrpaHnyYeHHoe NpoCTPaHCTBO ANs
pasmeLleHusa noboro obopygosBaHus ¢ kakon-nnbo
CTOPOHbI NpuBoAa. ATO MOXET BbITb hakTopoMm,
BMMSAIOLMM Ha NPUHATUE PELLEHNS O NPONOPLMSX
nopxogswero wkada. Ecnu ato Tak, nsmexute
BblUMCNEeHHoe 3HayeHne C Tak, 4Tobbl 4aTb BO3MOXHOCTb
pa3mecTuTb Apyroe obopyaosaHue. 3aTeM BblYUCnTE
NMOBTOPHO Nto6OW APYror N3 OCTaBLUMXCA ABYX pasmepoB
aHanormyHbIM MeToA0M.

Ecnu wkad BbibrpaeTcsa 13 katanora 13 nMerLwmxcs Ha
cknage, COOTBETCTBYHOLLASA MIOLaAb NOBEPXHOCTU He
[OIMKHA ObITb MEHbLUE 3Ha4YeHWS, BbIYUCIIEHHOIO AN A,.

Cnepys o6Liemy npasuny, Nnydlle pacrnonaratb
obopyaoBaHue, Bblgensiowee Tenso, BHX3Y wkada ans
TOro, YTOObI 3TO CNOCOBCTBOBANO BHYTPEHHEN KOHBEKLMN
W pacnpegeneHuto Tenna. Ecnv HegonycTuMo pasmellatb
Takoe o6opyLoBaHue CBepXy, CnefyeT pacCMOTPeTb
BOMPOC yBESIMYEeHUs pasMepPOB BEPXHEl YacTu 3a cyeT
BbICOTbI UIN YCTAHOBUTH BHYTPEHHUE LIMPKYMSILMOHHbIE
BEHTUNSITOPbI ANsl NPUBOAOB, HE 0GOPYA0BAHHbIX
BCTPOEHHLIM BEHTUMATOPOM AMNsi CO3AaHWsS Haanexatlen
LMpKynsumm Bosayxa.
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Benmunsyus wkaga

Ecnu Bbicokas cteneHb 3awuThl I[P He siBnseTcs
KPUTUYHON, TO MOXXHO MCMOMb30BaTh LKA MeHbLUErO
pasmMepa C NPMMEHEHNEM BEHTUMATOPOB ANs
obecneyeHns Bo3ayxoobMeHa Mexay BHYTPEHHUM
NPOCTPaHCTBOM M OKpY>KatoLLen cpeaomn.

[nsa BblumcneHusa obbema Bo3gyxa Ansa BeHTunsaumu, V,
ucnonb3yeTca cneaytowas dpopmyna:

v=_31R
Ti —Tamb
roe V - Tpebyembin 06bem BO3ayxa B myac™.

HAns HaxoxOdeHuss o6bema eo3dyxa, mpebyemozo Ons
oxnaxoeHusi npueoda M210

P, =400 BTt
T; = 40°C (gns Bcex npueogos Mentor Il)
Tamb= 25°C (ans npumepa)

3.1x400
40-25

= 83 M’yac” (2930 q)yTOB3qac'1)

3HauunTV =

18
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NPUMEYAHUNE
Ha cxeme nokasaHbl knemmbl A1 u A2 Tonbko ans YETbIPEXKBAOPAHTHbBIX npusogos.

[0ns OOQHOKBAOPAHTHbIX npueogos pacnonoxenue knemm A1 u A2 OBPATHOE.
Pasmepsbl ycTponctsa
T HAMPABJIEHVE NOTOKA
BO3AYXA MM Arolimbl
13
1 | 1 ] A 250 946
2 > i‘—cﬁ B 370 14%
) b b ! i D 1 N ¢ ) H7
l———», ] D 112 47
a | b 16
> H—N(—N R E 197 7
AN T . AT b I
d L1 L2 L3 . ;
c | Ana yctpoitcts ¢ M25 no
I=i-= +- - I C=150 mm (57/; Atiima)
— I
oT .
A1l M105 1 ;
e f M105R | [ns yctpoitcts ¢ M105 no
- e I M210R
o ._|_|_ e M210 | C=195 um (7" moiima)
A2 I A M210R [
1
p |
Q I
BeHTWnA- |
TOpbI
N_ — :_ =)
1 E _l
- »
I 1
MOAENb KNEMMbl PACMOJNIOXEHWE BLIPE3A M OTBEPCTUWM ANSA : XA )
A1, A2 CKBO3HOTIO i . ;
XC | e |
M25 Q Pa3smepbl knemm Pasmepsl ans :i i!
M25R Q . CKBO3HOTO MOHTaxa X + +
M45 Q MM OOUMbI .
M45R Q a 30 12/15 mm Onoimsi
S R © w0 7" P
M75R Q c 1515 MB XD v 0T8epCTUi
M105 Q d 100 3%/ XC 425 116 XE
M105R P e 15 4, XD 360 1;13/15 s
M155 Q f 140 51/2 XE 245 9%
M155R P 9 54 2/
M210 Q v H t
M210R P Lo
IKJ'IEMMbI L1, L2, L3 - wnunbka M8 PACMOJIOXXEHWE OTBEPCTUI ONA Pa3amepbl ans MoHTaxa Ha NOBEPXHOCTU
KNEMMbI A1, A2 MOHTAXA HA MOBEPXHOCTU .
1 3eMns (3a3eMNeHue) - CBEpIieHble MM AonMbI
otBepcTus nop GonT M8 (*/4s Atolima) vE’; ﬁ“_ﬁ——’: ig :1526 mws
Yc s . 4
He maclutabuposatb ‘*‘: I t YC 10 "I1e
MeTpuueckne pasmepbl TOHHO COOTBETCTBYIOT + H -4~ YD 381 15°/16
[10/IMOBbBIM [ns mogenedt YE 42 1"
; M210 u M210R YF 50 115/15
YcTpoitctea ¢ M25 u M25R no M210 n M210R fin vorTaxa o
(BKNIOYMTENBHO) AOMYCKAKT MOHTAX Ha Yo G MM AIOAMbI
NOBEPXHOCTN M CKBO3HON MOHTaX Sl ZA 245 9:/5
ZB 87 3'1s
5 i L P zc 110 4
B A S S — T T Ky
\re_>i HF': e
MOHTAXHbIE OTBEPCTUA
PucyHok 8 M6 ('/, aroiima)
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PucyHok 10

HAMPABJIEHVE

BO3AYLWHOIO NMNOTOKA

BbIX. knemmbl I

I BX. knemmbl

+ =

.
=
]
¥
—¥
{==.

KneMmHbIe NOANOXKN NMET

2 cBepneHbIX 0TBEepCTUs
AvameTtpom 12 mm (/")

BEPXHWW &JTAHEL,

Bt .
| & &

i b~

=

Pasmepbl
BepXHero
dnaHua

B
2

- &

e e

&
8 otB. guam. 7 mm ('/,")

= -
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¢ T

MM
280
100
200

1]
330
#10

AL I - - )

-,g 25

h 15

AHAMBI
11
3",
75,
2,
13
8,
]
b

[

He macltabuposatb
MeTpuueckune paamepbl TOHHO
COOTBETCTBYIOT AOAMOBbIM

F 3

E 3

SAIHW ®NTAHEL,

& a

Pasmepbl

yCTPONCTB MXXX

MM
178
190
175

80

558

Mo ms

Pasmepbl

LHUMbI
B,
7,
B,
3%,

217,

ycTponcts Mxxx

MM
A 330
B 330
C 330
D 185
E 1015

Obuwue
pasmepbl
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48.5

oEEErERSTON
=
o

510

OHONMBI
13
13
13

67,
g™,

OOAMBI
175,
1874,

L

1

1%,
12 %,

7.,

4,

W,

Pa3smepbl
3agHero

I

€

l

Mopaenun ¢ M900 no M1850 n ¢ MO0OR no M1850R
[0NYCKaloT TONbKO MOHTaX Ha NOBEPXHOCTU

- d

B 2
6 oTB. Anam. 7 mm ('/.")

B 4 *‘

3

+

%
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& 230
b Bl
¢ 200
8 Fi0
o208
g 20
R0

¢ ¥

h

dnaHua

OoMbl
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TNIPUMEYAHUE Paduamopsi Haxodsmcesi
100 HanpsykeHuem
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6 JneKTpMYeCKMN MOHTaX

6.1 Kputepui ycTaHOBKMU

6.1.1 Be3onacHocTb

D

[OCTOPOXHO|

D

[OCTOPOXHO|

VA

[BHVIMAHVE]

Mentor I
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HanpsixeHusi, npucymcmeyio-
wue e kabesnsix numMaHus,
8bIXOO0HbIX Kabensix u
KreMMmax, ynpaesnsiroujux
kabensix numaHusi, a makxe
Ha HeKOMOPbIX 8 HYMPEHHUX
demarnsix npueoda, CrIocobHbI
ebl38amb Cepbe3HbIe
anekmpuyeckue yoaphbl,
Komopbie Mo2ym npueecmu K
siemanbHOMy ucxody.

OnacHoOCTb 3neKTpuyeckoro yaapa!

lMeped ebinonHeHuem pabom,
mpebyrowjux cHaImusi
KpbIWKuU, He06xodumo
OTKITIOYUTDb u U30JTNPO-
BATb npueod, ecsiu oH 6bi1
MOOKITII0YEH K cemu rnepemMeH-
Hoe2o moka. lMocne uzonsyuu
npueoda om ucmoYyHuUKa
numaHusi 00J/KHO npolimu
MUHUMYM 2 MUHYMbI,
Komopbie Heo6x00uMblI Orst
nosiHoz2o pa3psida
8HYymMpeHHuUx emkocmedu. fjo
ucmeyeHus nepuoda paspsida
eHympu npusoda moxxem
npucymcmeoeams onacHoe
HanpsikeHue. lepcoHan,
KOHmMponupyrowuua u
8bINoJIHsIroWUl
aseKmpu4ecKull MOHmMax unu
pabomsi Mo mexHu4eckomy
obcnyxueaHuro, Oo/mKeH
umMems coomeemcmeylowyro
Keanughukayuro u HaeblK
8blInosiHeHuUss 0aHHo20 poda
pa6bom. MepcoHany crnedyem
npedocmasums 803MOX-
Hocmb 0byyeHusi, u npu
Heo6x00uMo, nosly4eHust
KOHcynbmauyuu rno 0aHHoMy
pykoeodcmey 0o Ha4ana
eblInosiHeHus1 pabom.

Knacc 3awuTbl

Kopnyc npueoda coomeem-
cmeyem mexdyHapodHou
cneyugukayuu IP00 u moxxem
ucnonb3oe8amscs Onsi
mMoHmaxa e koprnycax NEMA.
Heob6xodumo npedycmom-
pemb pa3meuwjeHue u docmyn
K camMomy npueody ¢ MoYKu
3peHuUsi MECMHbIX npaesusl rno
6e3onacHocmu, MPUMeHUMbIX
ans daHHO20 muna
yCMaHOBOK.

6.1.2 OnacHble 30HbI

MpumeHeHue npueodoe ¢
& u3MeHsieMoli CKOPOCMbIo 8cexX|
murnoe Mo)xem omMeHsimb
cepmudbukayuro onacHou
LN G 30Hb1 (2pynnbl npu6opos
u/unu knacca memnepamypbi)
Ex-3auwjuuwjeHHbIx (c sHewHel
3awumoti)
anekmpodeuzameneli.
Cnedyem nosny4umsb ymeepx-
deHue u cepmudgpukam Ha
3aKOHYEHHYI0 YCMaHOoBKY
anekmpodeuzamernsi ¢
npusodom. (O6pamumecb
makxe k pazodeny 5.2.1
"PasmeuwjeHue".)

6.1.3 3asemneHue

BesonacHocTb

Ansa npueodoe c usonupoeaH-
& HbIMU paduamopamu
mpe6yemcsi 3auWjumHoe
3asemneHue. (O6pamumecb
makxe Kk pasdesy 5.2
"MoHmax").
PekomeHdAyemcsi xecmKo
3aszemMnums ece Memarsnauvec-
Kue demanu, Ha Komopsbie
cny4aliHo Moxem 6bimb
nodaHo HanpsyKeHue.
ConpomuesieHue KOHmMypa
3a3emsieHUs1 OJDKHO
coomeemcmeosamb
mpe6oeaHusiM MeCmHbIX
NPOMbIWIIEHHbIX NPasusl Mo
6e3onacHocmu, e2o ciedyem
nepuoduyecku npoeepsime U
ucnbimsbigames.

6.1.4 3asemneHue cuctemMbl ynpaBrieHUs

BHeluHWe cxembl ynpaBneHnsi NepeMEHHOro TOKa,
HanpuMep, KOHTaKTOpPbI, JOJMKHbLI 3aNUTbIBATLCS (OT
nobbIx ABYX ¢has) yepes N3onupyoLLmMn TpaHchopmaTtop ¢
3a3eMJIEHHbIM 3KPAHOM MeXAy NepBUYHON N BTOPUYHOM
obMoTKamMu, Kak Moka3aHo Ha pucyHkax 12 n 13.
YnpaBnsioLLyo NPoBOAKY crieyeT no BO3MOXHOCTMU
noaknoYaTb K O4HOM 1 TOW Xe TOYKe 3a3eMMeHns unm
pacnonoXuTb Tak, 4Tobbl 06ecneynTb CONPOTUBIIEHNE
KOHTypa 3a3eMIieHNsi B COOTBETCTBMM C HOPMaMMU.
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6.1.5 PacnonoxeHune

PacnonoxeHne 0CHOBHbIX 311IEMEHTOB NOKa3aHo Ha
pucyHke 11.

Mnata MDA1 (noa OTKUGHOMN KPBILLIKOW) "
AOCTYN K TUPUCTOPHON nnate

Mnata MDA2B ¢ nepemblykamu LK,
nepeknioyatensaMu,  NOTEHUMOMETPaMU U
KnemMMamu BHELLHErO ynpaBneHus - CM.  pucyHok 14

PacnonoxeHve anemeHTOB

PucyHok 11
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6.2 MNMopknioyeHne NUTaHUA

O6paTutech K pucyHkam 12 n 13.
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HocTyn Kk KneMmmam nuTaHus HebGonbLUMX NPUBOAOB
OCYLLECTBMAETCS NyTEM OTKPbIBAHUSI NEpeaHe KPbILLKY,
KOTOpas yaepXunBaeTcs Ha MecTe ABYMS KpenexHbIMu
BMHTaMM, MO OAHOMY B KaXOM BEPXHEM Yy, U
oTkuabiBaeTcst BHU3 (pucyHok 11). Mogenu 6onbluero
HOMWHara UMET KNEMMHbIE NENECTKU C BHELLUHUM
OOCTYMOM.

6.2.1 HanpaBneHue BpalieHus
aneKkTpoaBuraTens

B Havane pa6oTbl npuBoaa y6eanTech B TOM, YTO
HanpaeneHve BpaLleHUs COOTBETCTBYET TPEGYEeMOoMY.
Ecnu 370 He Tak, U3MeHNTE NONAPHOCTb NOAKMHOYEHNS
SIKOps MK nons (Ho He TO U APYroe OQHOBPEMEHHO). Ecrin
B Llenu o6paTHON CBS3W YCTaHOBMEH 3HKOAEP UMK
TaxoreHepaTop (TaxomeTp), NopsAoK CnefoBaHus
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CUrHanos, noctynarwmx K npusoay, OOJKeH ObITb
COOTBETCTBEHHO U3MEHEH.

B kayecTBe anbTepHATUBHOMO pPeLUeHUs ANst UBMEHEHUS]
HanpaBneHWsl BpaLLeHUst MOXHO UCMONMb30BaTb ONLUM
yrnpaBneHus.

Mentor II
Beinyck: 10




6.2.2 3awmTa OT BLIGPOCOB NO HANPSXKEHUI

Mpueoa Mentor Il cogepXnT anemMeHTbl 3alnTbl OT
neperpysku Mo HanpsKeHMo s 3almTbl TMPUCTOPOB OT
BbICOKOBOJIbTHBIX MMMYNbCOB (MepPexXoaHbIX MPOLLECCOB
unu BeIGPOCOB), BO3HMKAKOLLUX Mexay daszamm
BCneacTBMe paspsga MonHum 1 T. 4. KoHcTpykumns
npvBoAa TakoBa, YTO OH B COCTOSIHUM BblaepXaTb
uMnynbCbl cBbiwe 4 kKB mexay dasamu n 3azemneHnem.

B obnacTsix ¢ BbICOKOWN rpO30BON aKTMBHOCTbIO, B
0COBEHHOCTM TaM, rae UCMNonb3yeTcs nogada nMTaHus no
CXeMe 3a3eMIEHHOro TPEeYronbHKKa, pEKOMEHAYETCs
NCMNONb30BaTh AONOMHUTENbHYHO BHELLHIOW 3aLUMTY MeXay
daszamu 1 3azemneHnem. Ato obblYHO AernaeTca ¢
nomoupbto Bapuctopos (MOV).

Ha nprBeneHHON HUXKe cxeme nokasaH OguH 13
BO3MOXHbIX CMIOCOGO0B MOAKIMIOYEHNS] CUCTEMbI 3aLLUTBI.

TNuHelHbIE Apoccennu

K

Cetb K npueogy

3emnsa

3awmTa oT BbIGPOCOB HanNpsXXeHUA

6.2.3 KaTteropus neperpy3ku no HanpsXXeHuo u
3awmTa oT BbIGPOCOB HanpsiXkeHus

Mpusoa Mentor |l nmeeT pacluMpeHHyo PyHKLMIO 3aLUmTbl
OT BbIGPOCOB HANPSXEHWSA N XOPOLLO CPOEKTUPOBaHHOE
pacnornoxeHue anekTpuyeckomn Yactu. MNpusos
BblAepXXMBaeT BbIOPOCHI HanpshxeHns oo 4 kB mexay
daszamn 1 mexxgy ason 1 3eMnen.

BapuaHT npuBoaa ¢ HanpsbkeHneM nutaHus 480 B moxeT
noaknyaTbCs K cucteMe nutaHusa ¢ kateropuen Il
neperpysku no HanpspkeHuto (kak ykasaHo B IEC664-1).
OTO 03HavaeT, YTO OH MOXET ObITb MOCTOAHHO NOAKIHYEH
K Nobow cMcTemMe NUTaHWsA, 3a NCKIIOYEHNEM YCTaHOBKM
BHE NomeLLeHus. [Ins yCTaHOBKM BHE NMOMELLEHMS
pEKOMEHOYETCS UCMONb30BaTh AOMNOMHUTENbHYH 3aLUUTY
OT neperpyskun No HanpsbkeHuo. BapuaHTel npuBoda ¢
HanpsbkeHneM 525 B 1 660 B mMoryT GbITb NOAKITHOYEHDI K
CUCTEME NUTAHWSA C KAaTEropuer neperpysku no
HanpspkeHuto 1. [Ins nOCTOAHHOIo NoaKntoYeHns
HENOCPEACTBEHHO K MPOMBbILLIEHHBIM CUCTEMAM MUTAHUS
Heobxoanmo obecneynTb AONOMHUTENBHOE NOAaBMNEHNe
BblIbpocoB Mexay daszamu 1 3emnen. B kayectse
YCTPOWCTB NoAaBNEHUSI UCMOMb3YHT LUMPOKO
npyMeHsieMble MeTann-okcuaHble Bapuctopsl. Korga
NpvBOA4 UMEET pa3BsA3biBaloLLUiA TpaHcdopmaTop,
Heo6XoaAMMOCTU B MPUMEHEHUUN TaKMX 3aLUUTHBIX
YCTPOMNCTB HET.

KoHTakTbl pene CoCTOsHNS COOTBETCTBYIOT KaTeropum
neperpysku no HanpsbkeHuto |l npyn HanpsbkeHnn 240 B.

Hwvxe npuBeaeHbl KaTteropuun neperpys3kum no
HanpsaXeHuto:

| 3alyLeHHble CXeMbl C NoAaBneHnem
BbIGPOCOB HaNpPsHKEHNA

HanpskeHne nepemMeHHOro Toka BapncTOpoB MOXET
pocTturatb 550 B. 3710 3Ha4yeHne aBnsgeTcs NoaxoasaLmMm
0N BCeX HanpsbkeHu nutaHus go 660 B +10%.

Y6eanTech, YTO BapUCTOPbI paccuMTaHbl Ha BbIGPOCH! TOKa
He MeHee 3 KA Ona CTaHAapTHbIX BbIOPOCOB
(anutenbHocTbio 1.2/50 MKC Ansa HanpshxkeHus unm 8/20
MKC Ans Toka). Bo nsbexaHne gononHUTensHom
neperpyskun No HanpsiKeHUo, BbI3BAaHHOW MHAYKTUBHOCTbIO
NPOBOAKM C BbICTPLIM HapacTaHWeM Toka, NPOBOAKA,
naywias K BapucrTopam, He AormkHa ObITb ANTMHHON (MeHee
6 arorimoB/15 cm).

PekomeHayeTcs ncnonb3oBaTb BAPUCTOPbI, pa3peLLeHHbIe
AN NPUMEHEHMS OpraHn3aumsamm, crnegawmmMmm 3a mepamm
©e3onacHocTu, Takumu, kak UL. B HekoTopbIX parioHax 31o
0COBEHHO BaXXHO MO HOPUANYECKUM U CTPAXOBbIM
NpUYMHaM.

Mentor I
Boinyck: 10

Il VICTOYHMKM NUTaHUSA 30aHUin obLLero
Ha3Ha4YeHus Ans UCNONb30BaHNS UX
noTpebuTeNsaMN 3NEKTPOIHEPTUN.

Il | CraumoHapHbIe yCTaHOBKM C MOCTOSHHBLIM
MOAKMIOYEHNEM K UCTOYHMKY NUTaHWA

IV | BxogHoe ycTponCTBO NUTaHUA 34aHus
(Hanpumep, ceTeBON U3MepuUTENDb
MOLLIHOCTM U T. A.)
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6.3 Harpy3ou4Hble pe3ucTopbl o6paTHOM
CBSAI3U MO TOKY

[nsa Toro, 4to6bl MOXHO GbINO MCNONB30BaTHL
anekTpogBurartenb, KOTOPbIA UMEET 3HaunTenLHO 6onee
HWU3KWMIA HOMUWHAr, Yem NpuBoZ, curHan obpaTHONM CBA3M MO
TOKY [OSKeH ObiTb oTMacLuTabrupoBaH 3aHOBO NyTEM
N3MEHEeHUs HOMMHANOB Harpy304HbIX pe3nctopos R234 n
R235 (1nu B cnyvae npmeoga mogenv M350 u Bbilwe -
nyTeM U3MeHeHUs1 HOMMHarnoB Tpex peanctopos R234,
R235 n R236), ycTaHOBMNEHHbIX Ha CUINOBOK NnaTe.
lMprBeOeHHbIE HKE COOTHOLLEHUSA NO3BOMAOT HANTH
3HayeHne COOTBETCTBYIOLLEro CONpOTUBIEHMS. Pe3ncTopsl
BKIHOYEHbI r1apasiiesibHo.

Mpu Imax, pasHoMm 150% OT HOMWHAaNBLHOrO ToKa
anekTpoaBuratens npwv norHoOW Harpyske:

[nsa npuBogos ot M25 go M210R (makcumym go 210 A
MOCTOSIHHOIO TOKa Ha Bbixoae) 1 cunosbix nnat MDA75,
MDA75R, MDA210 n MDA210R:

400

Imax

RnonH =

Onsa npueogos mogenu M350 v Bbilwe 1 CUNOBLIX NNat
MDAG ncnonb3ytoTcs Tpu Harpy304HbIX pe3uncTopa,
BKITFOYEHHbIX NapannensHo:

1600

Imax

RnonH =

Pa6ouuit npumep onpeneneHnsi BefMumH
Harpy3o4HbIX CONPOTUBNEHUI B Lienu o6paTHOMN CBA3N
no TOKYy.

[nsa npuBoga M350:

Tok Ha BbIxoZe Npv NorHou Harpyske (Tabnuvua 1)
paBeH 350 A

MakcumanbHbI Tok cocTasnsieT 350 x 1.5 A

CyMMapHoe Harpy3o4Hoe COMpOoTUBIEHUE:

1600
RnoffH= ——— =
350x1.5
1 1 1 1
= + +
Rnnon R234 R235 R236

Ecnn R236 npucBanBaeTcs Hanbornbllee 3Ha4YeHue,
ckaxxem 390 Q, To MMeeM crneayloLlee:

1T 1 1,
R234 R235

3 390

1 1

—— +—— =0.33076 Q
R234 R235

M3 Tabnuy ctaHaapTHbIX CONPOTMBIEHWI HanaeM ABa C
Hanbonee 6MM3KUMM HOMUHANAMM.

Hanpumep, ecnu:
R234 =5.6 Q nR235=6.8 Q,
TO

11 0328630

R56 6.8

33076 Q
28

HomuHanbHast MOLLHOCTbL KaXaoro Harpy304HOro
pesncTopa BblYMCIISETCA NO O4epeam, CNonb3ys
crnepyollee BblpaXeHuve:
V2
MowHocTb (BT) = R

B KOTOPOM HanpsPkeHne Ha Tpex pe3ncTopax, BKITHYEHHbIX
napannenbHo, coctasnsieT 1.6 B, notTpebnsemas
MOLLIHOCTb:

2
R234 1—6 =0.456 Bt

noaxoadart pesnctopbl HomuHanom 0.5 BT unu 0.6 BT.

1.62

6
noaxoguTt peanctop HomuHanom 0.5 BT

2
R236 19 _—gwmBr
390

noaxoauTt peauctop HomuHanom 0.25 Br.
NPUMEYAHUE

Ecnu nynbcauumn Toka, uamepeHHble Ha knemme 11,
6yayT MeHblue 0.6 B (aBoiHasa amnnurtyaa), To
BO3MOXHO YBeJiM4yeHue 3Ha4eHU Harpy3o4HbIX
pe3ncTopoB (Npu UCNonb3oBaHUU NPOrPaMMHOro
obecneyeHuns Bepcum V5.1.0 (unu 6onee nosgHen)) Ha
ko3adhcpmumeHT 1.6. ECnn BeNMUYnMHbI Harpy3o4HbIX
pe3ucTopoB yBenuumBarTcs, napameTp 05.29
Heob6xoAMMO yCTaHOBUTBL Ha 1.

3HavyeHUs Harpy304HbIX Pe3UCTOPOB He crepyeT
yBenuuuBaTtb Ha koadcdumumeHT 1.6, ecnu nynbcaumm
TOkKa, U3MepeHHble Ha knemme 11, 6yayT 6onble 0.6 B,
TaK Kak npuBoA O6yaeTt paboTaTb nyulle ¢ peaucTtopamu
CTaHOAPTHbIX 3HAYEeHUN.

Mentor II
Beinyck: 10




6.4 lMopkniovyeHue Kkabenen ynpaBneHus

O6paTuTteck K pucyHkam 12, 13. 14 n 15.

Ykaszartenb Knemm

KnaccrndukaLoHHbIN nepeYveHb Knemm.

CxeMbl U K/l1eMMbI
& ynpaeJsieHus u3oupoeaHsl

QLN GIY y30n54uu 8 coOmeememeuu

Oom cuJio8bIX cXeM moJibKO
npu nomowu OCHO8HOU

c IEC 664-1. [Todpsid4uk,
ocywecmensouuli
ycmaHoeKy ycmpolicmea,
doJKeH 2apaHmMupoeama,
4mo ece eHeWHuUe cXeMbl
ynpaesieHus1 3aujuwieHbl om
NpUKOoCcHoeeHus s1rodell xomsi
6b1 0GHUM cJ10eM u3osyuu,

paccyumaHHoUl Ha
HanpspKkeHue numaHusi
nepemMeHHO20 Moka.

SWiAk = Pos
SWiB = +5V
SWIC = +12V
SWID = +15¥

SW1F = 10 - 50V
SW1G = 50- 200V
SW1iH = 60 - 300V
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3HKopgep o6GpaTHOM CBA3N

eumoll napsbi)
MoTeHUWOMeTp TaxoreHepaTopa (TaxomeTpa)

MocnepoBatenbHbIN nopt

MOHTaXHbIe CTOWKM NozA R6, R10, R11, R12 dosnkHbI coomeemcmeosams
TEPMUHMPYIOLLME PE3UCTOPEt=d  UMII€0aHCy Kabens (npumepHo 120 Om Ons

PacnonoxeHne oCHOBHbIX 3/ieMeHTOB Ha cunoBoi nnate MDA2B Bbinycka (Bepcuu) 2.

PucyHok 14

Mentor I
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1 YkasaTenb Knemm

Knemmbl pacnonoxeHbl Ha cunoson nnate MDA2B, pucyHku 11 un 14.

Knemma Onucanue Twun MporpammupyemocTb
Bnok | Homep
TBA1 1 +10B OnopHoe HanpshkeHne
2 -10B OnopHoe HanpsikeHne
3 3apaHue ckopocTu AHanorosbIN BXoA, Oa
4,5,6, 7 |Obwero Ha3HadeHnsa GP1, GP2, GP3, GP4 |AHanoroBbie BXobl Oa
8 TepmncTop anekTpoaBuratens (Tennoson) |AHanoroBbIv BXos,
9 Ifr))(mo[g:zﬁach;?m(TaxomeTp) AHanoroebli BXOA
10 :ﬁg;?:%ﬂa;:ﬁﬁﬁ(ggimeTp) AHanorosbIi BXO4
B2 11 Tok AHarnorosbIl BbIXo
12 E&%%ég:i‘;ii:inf )rOBbM AHarnorosbIN BbIXOA Ha
13 E&%%ég!g:;ii:ingwb'ﬁ AHanorosbli BbIXo Oa
14 E&%%ég:i‘;ii:ing)m%'ﬂ AHanoroBbIN BbIXOA Oa
15, 16, 17, ST1.2,3.4.5 BbIxoabl C OTKPbITEIM fa
18, 19 KONIEKTOPOM
20 0B
TB3 21 F1 BpaweHune paspelueHo Lindbposon Bxoa
22 F2 MepneHHbI NOBOPOT Ha3ag Lincdposon Bxog Oa
23 F3 megneHHbIn NoBOPOT BRepes Lindposon Bxog [a
24 F4 BpaweHuve Ha3ag Lincdoposon Bxoa Oa
25 F5 BpaLlieHve Bnepe Lincoposon Bxoa Oa
26é§,7:’3§8‘ F6,7.8,9, 10 LincopoBsble Bxoabl Oa
TB4 31 BKITKOYEHUE Lincdoposon Bxoa
32 CBPOC Lincoposon Bxoa
33 MuTtanne pene +24 B
34 O6wWwwui koHTakT ana 35 n 36 Beixog pene (ST6) Oa
35 HopmarnbHO 3aMKHYTbIN KOHTaKT Boixog pene (ST6) Ha
36 HopmarnbHO pa3oMKHYTbIA KOHTaKT Boixog pene (ST6) Oa
37 O6wWwwui koHTakT ans 38 n 39 Pene rotoBHOCTU NpuBOAda
38 HopManbHO 3aMKHYTbIV KOHTaKT Pene rotoBHOCTU NpuBoaa
39 HopmarnbHO pa3oMKHYTbIA KOHTaKT Pene rotoBHOCTU NpuBOAda
40 0B
30 Mentor Il

Beinyck: 10




PL5

Homep PyHKUUA Howmep PyHKUUA Homep PyHKUMA

1 +10B 11 Tok 21 F1

2 -10B 12 DAC1 (UAIM1) 22 F2

3 3agaHue ckopocTu 13 DAC2 (LIAM2) 23 F3

4 GP1 14 DAC3 (LUAM3) 24 F4

5 GP2 15 ST1 25 F5

6 GP3 16 ST2 26 F6

7 GP4 17 ST3 27 F7

8 Tepmunctop (Tennoson 18 ST4 28 F8

BbIK/tOYaTeNb)

9 NC 19 ST5 29 F9

10 0B 20 0B 30 F10
31 BKNIOYEHWE
32 CBPOC
33 HanpshkeHue 24 I? ans

BHELLHMX YCTPONCTB

34 0B

2 Knaccudmkauma knemm

AHanoroBble BbiXxoAbl

KnemmHbIn 6nok TB2, knemmbl ¢ 11 no 14 BKNIOYNTENBHO.
MHaukaums Toka sikopsi, Harpy3oyvHasi cnocobHocTb 5 MA.

Tpu HEBbIAEMNEHHbIX BbIXOAA, Harpy3oyHasi cnocoGHOCTb 5
MA.

[InanasoH BbIXOOHOIO HaMnpshKeHUsi ot
-10 B po +10 B.

AHanoroBble BxoAbl

KnemmHbIn 6nok TB1, knemmbl ¢ 3 no 10 BKAOYUTENBHO.

MaTte cBoGoaHbIX BXogoB conpoTtuenerneM 100 kOm.
[unanasoH BxogHoro Hanpsikernus ot —10 B go +10 B.

Bxogpl 4nst nogknioyYeHns TepMucTopa anekTpoasuratTens
unu TepmocTaTa (ypoBeHb oTkmoyeHns 3 kOm, cobpoca 1.8
KOM, NpnbnunanTenbHO) 1 obpaTHOW CBA3M
TaxoreHepaTopa (TaxomeTpa).

Mentor I
Boinyck: 10

OuckpeTHble BbIXoabl

KnemmHbI 6nok TB2, knemmbl ¢ 15 no 19 BKMIOYNTENBHO.
KnemmHbIn 6nok TB4, knemmbl ¢ 34 no 39 BKIOUYUTENBHO.
MaTb cBOGOAHBLIX BLIXOAOB C OTKPbITLIM KOMSIEKTOPOM.
MakcumanbHbI BbixogHon Tok 100 MA.

OpavH cBo6oaHbIN BbIXOA pene.

Bbixoa pene roToBHOCTU NpuBoAa.

MakcumanbHbI TOK pene npu:

250 B nepemeHHoro Toka 2.2 A
110 B nepemeHHoro Toka 5 A

5 B nepemeHHOro Toka 5A
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.U,VICerTH bleé BXOoAbl

KnemmHbInn 6nok TB3, knemmbl ¢ 21 no 30 BKNIOYNTENBHO.

KnemmHbIn 6nok TB4, knemmbl ¢ 31 1 32.
[eBaTtb cB06OAHLIX BXOAOB conpoTturieHnem 10 kOm.

CurHan paspeLueHuns BKIYeHns npusoga — Ans
6e30MacHOCTM yCTaHOBMNEH HEMOCPEACTBEHHO Ha BbIXoAe
CcXeMbl MMNYnbCHO-(hasoBoro ynpasnexus. 3agepxka 30
MC MeXay OTMEHOW CMrHana paspeLueHus nycka un
3anpeLyeHmemM oTnupaHna Tupmctopos. Ans obecnevenns
MakcumMarbHo 6e30MacHOCTM cxema ynpaBneHns
paspeLleHnem BKITHYEHNs MPUBOAA UMeEeT BHYTPEHHIO
B3aMMHYH0 BITOKMPOBKY C CUrHanamm obHapyxeHus
HencnpaBHOCTH.

Myck paspeLueH.

Bxoa komaHabl cbpoca npusoaa A5 BHELLHETO
YCTPOWCTBA ynpaBneHus.

BbiGop TMNa Noruky ynpaeneHust — BKIMOYEHO
cpabaTbiBaHWe Mo BbICOKOMY UM HU3KOMY YPOBHIO
BXOQHOTO curHana.

HanpsixeHne +24 B.
AnnapaTHoe obecneyeHne BXo4oB OT ABYX 9HKOAEPOB.
BpalueHue Bnepepa, BpalleHve Hasagd, pukcmpoBaHHoe.

Mporpammupyembie BbIXoabl

KnemmHbIN 6nok TB2

Knemmbl ¢ 12 no 14 BKNOYUTENBHO, aHANOroBble
Knemmbl ¢ 15 no 19 BKNOUUTENBHO, OTKPbITBINA KONNEKTOP
(umdppoBbIe)

KneMmHbI 6nok TB4

Knemmbl ¢ 34 no 36 BknouuTenbHo, pene
Mporpammupyemblie BXoAabl

KneMmHbI 6nok TB1

Knemmebl ¢ 3 no 7 BKNOYMTENBHO, aHaNorosble
KnemmHbI 6nok TB3

Knemmbl ¢ 22 no 30 BKMOYMTENBLHO, LNMPOBLIE
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JHKoAep (UMNYMbCHbLIA TaXOMeTp) — curHan
3a4aHNA U curHan obpaTHoM CBA3U

[na BpalleHusa Bnepen kaHan A aHKogepa OOSKeH
onepexaTb No ¢ase kaHan B.

CoeaunHeHus ans:

KoHTakt JHKoAep MocnepoBatenbHas
CBA3b
o"gt;"’“" °6c‘;3.2'l.a" PL2
SK3/PL3*
1 0B 0B 0 B M30nnpoBaHHbIN
2 NC Mutanve /TX
3 A A /IRX
4 /A /A NC
5 B B NC
6 /B /B TX
7 NC NC RX
8 C C NC
9 /C /C NC
10 0B 0B
(He SK3)

PL3 nopaxntodeH napannensHo ¢ SK3.

PL4 aBnsetca 10-KOHTaKTHOW BUNKOW Ans
NOAKMYEHMS 3a4atoLero sHkoaepa.

SK3 npeacrtaBnsieT cobon 9-KOHTaKTHbI pa3bem
D-tuna "mama" gnsi curHana aHkogepa obpaTtHon
CBA3MN.

Mentor II
Beinyck: 10




TB1 TB3
+10V (5mA) 1 F1nMyck 21
-10V (5mA) 2 ? F2 VoMt e gl 22
OnopHbI curHan 3 F3Mear, spawenne o 93
or0go+/-10B
GP1 4 F4MNyck Hasag 24
" or0pgo+/-10B
GP2 5 F5Tyck Bnepen 25
otr0po+/-10B
GP3 6 F6 26
otr0po+/-10B
GP4 7 F7 27
TepmopaTumk 8 ¢ F8 28
TaxoreHepaTop 9 j) F9 29
ov —10 F10 30
TB2 TB4
Tok 11 —@— PaspelueHo 31
DAC1 12 8 C6poc 32
DAC2 13 ——@—— +24V (200mA) |33
DAC3 14 fee Py (— 34
ST1 15 ¥ 35
ST2 16 Ol 36
ST3 17 - 37
ST4 18 = |— : 38
Hopm. pexxum
STS 19 ry paboTbl npuBoAa 39
ov 120 s oV r—1 40
GP 100k Bx . NporpammupyeTes F 10 K BxogHOe conpoTuBneHue

DAC 5 mMA makc
ST 100 mA makc

={1}— MoacTpoeuHbLIn

pesucTop

CoeauHeHusn ynpaBneHH

PucyHok 15

Pene 240 B nepemeHHOro Toka, 2.2 A

]

Mentor I
Boinyck: 10
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[aHHasa cmpaHuya ocmasreHa I'IyCI’nOl:I crieyuarsibHoO

Mentor II
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7 PabGouue npoueaypsbl

71 BCTpoeHHaﬂ naHesnb ynpaBneHusa n gucnneun

~ ~
S _oT—_o— _—— Drive Ready D
MEN TOR I I Digital DC Drive T N I 1 DN Rt O
'-l '_' ' Zero Speed O
f’l‘{STﬁgCTIONS _ . N g RunForward ()
ik = e Run Reverse ()
_-___”__ - — — c— Bridge 1 O
= |g ' . lggl |QQ' Bridge 2 O
e = L 30 wwes O
e curentimi O

L M EN U el LepARAMETER =

CONTROL
TECHNIQUES
- -
HACTPOWKA MEHIO HACTPOWKA NAPAMETPA

BcTpoeHHas naHenb ynpaBneHUsa U gucnneu

PucyHok 16

BcTpoeHHas naHenb ynpaBneHusi BbINOMHSET ABe
YHKLMK:

1 OHa no3BonsieT onepaTopy CKOH(UrypupoBaTts NpUBos
B COOTBETCTBUU C KOHKPETHbLIM UCTMONb30BAHMEM U
M3MEHUTb €ro pexumM paboTbl pas3nuyHbIMKU crocoGamu,
HanpuMep, NyTeM U3MEHEHUSI BDEMEHMN YCKOPEHUS 1
BPEMEHW TOPMOXKEHWS!, YCTAHOBKM Pa3NMYHbIX YPOBHEN
3awWnThl 1 Tak fanee.

[ns Beibopa napameTpa 13 MEHIO NCMONb3YNTE KMaBuLLM
co ctpenkamu BBEPX n BH/3. Homep napameTpa
NnosIBNSIETCA CnpaBa OT AECSATUYHON TOYKU B OKHE
yKasaTens, a Benm4mHa BelopaHHOro napameTpa
NosIBNsieTCsi B OKHe AaHHbIX (Data).

[nsa nonyyeHns 4ocTyna K 3HAa4YEHUIO BbICBEYMBAEMOTO
napameTpa Ang perynupoBkn HaxmuTe knasuwy MODE
(PEXXM) oawnH pas. Ecnu gocTyn paspeLueH, 3HavyeHne

. napameTtpa 6yaeT muratb.
Wcxops us coobpakeHuii 6e30macHOCTH, peryivpoBka

npvBoAa MOXET BbINONHATLCA Kak paboTatoLlero
npuBoaa, Tak U Haxo4sLEerocsl B pexume
Oespencteua. Ecnu npMBoa akTMBEH, TO €ro OTKIUK Ha
HOBblE HAacCTPOWKK OyaeT HeEMeANEeHHbIM.

[nsa perynupoBkM 3HaYeHns NCNonb3ynTe KNnaBuLLN CO
ctpenkamu BBEPX v BHA3. [1ns 6bICTPOro MameHeHus
napameTpa HaXxMuTe KnasuLly 1 yaepxveanTe ee B
HaXKaTOM MOSTOXEHUN.

CHoBa HaxmuTe knasuwy MODE (PEXKVM) ans Bbixoga
U3 pexumMa peryriMpoBKu.

2 OHa obecneymBaeT NosHyo MHOPMaLMIo,
KacaloLLyCca HaCcTpoeK U paBoymx COCTOSHUIA
npuBoAa, a TakkKe pacLUMPEHHYI AMarHOCTUYECKYHO

MHOPMALMIO B CIIyuae OTKIKOUEHMS MPUBOAA. CoxpaHuTe (coenante NOCTOSIHHO OEVCTBYIOLLMMM)

3HayYeHnda napaMeTpoB B AHEProHE3aBMCMMOWN NaMATH

[na perynupoBkx napameTpoB BbIHOCHasi NaHerb
yrnpaBneHust UMeeT NSATb Knasuw, pucyHok 17. ns
BbliGOpa MeHo (hyHKLMOHaNbLHOW rpynnbl napameTpoB)
ucnonb3ynTe knaevwm co ctpenkamm B/TIEBO v BIPABO.
Homep MeHIo nosiBnsieTcst cnesa oT AeCATUYHON TOYKM B
OKHe yKasaTensi.

Mentor I
Boinyck: 10

npuBoga nocne U3MeHeHWs, B MPOTUBHOM Cryyae HoBble
3HayeHus1 ByayT NoTepsiHbI NPY OTKIIOYEHUM NUTAHKS
npusoga. [1na coxpaHeHWsi BHOBb BBEAEHHbIX 3HAYEHUI
napameTpoB ycTtaHoBuTe napameTp 00 = 1 1 HaxMuTe
knasuwy RESET (CBPOC).
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OUCIJIEN
1 UHpekc

HWKHUI YyeTbipex3HayHbI QUCnnen nokasbiBaet
HOMEpP MEHI0 CrieBa OT OECATUYHOM TOYKM (ropuT
NOCTOSIHHO), @ HOMep napameTpa — cnpaga.

2 OaHHbIe

BepxHuii yeTbipex3HayHbI Ancnnen nokasoiBaeTt
3HayeHue BbIGpaHHOro napameTpa. Kak Tonbko
HoMep napameTpa byaeT nsMeHeH, Ha aucnnee
AaHHbIX MO oYepean NoABNSAIOTCH TEKYLUME 3HAYEHMS
Kaxgoro napameTpa. YncnoBble napameTpbl UMeET
3Ha4veHus B gnanasoHe ot 000 go 255, ot 000 oo
+999 nnu ot 000 go 1000. Ansa nonyyeHus
WHdOPMaLUMM 0 eAMHMLAX N3MEPEHNSI NapaMeTpoB,
HanpumMep, BonbTbl, 060pOTbI B MUHYTY U T.4.,
obpaTtuTech k rnase 6.

3HauyeHus BUTOBOro NapameTpa BbICBEYMBAIOTCS Kak
0 unu 1, a neped HUMK pacnonoxeHsl a b. MepBbin
CUMBON NS LIeNoYMcneHHbIX napameTpos (o1 0 go
255) 6ypeT[]

3 UHAauKaTopbl COCTOSIHUA

[eBsATb cBETOAMOAOB, PACMOSIOKEHHLIX CrpaBa OT NaHenu
C JaHHbIMM MapaMeTpa W naHenu ykasartens,
npeacTaBnsoT HENPEPLIBHO OGHOBNAEMYIO MH(OPMALIMIO
OTHOCUTENBHO paboUnX YCroBUI NPUBOAA, a TakKe
No3BONAT GErMO NPOCMOTPETL OCHOBHYH MHGOPMALIO.

7.2 NoparoToBKa K NyCKy

YcTaHoBUTE NPVBOA, MOAKIOYMUTE NUTaHNe 1 ynpasneHne
B COOTBETCTBUU C UH(pOpMaLmMen, npuBegeHHON B rnase 8
1 Ha pucyHkax 12, 13, 14. MNMepepn nyckom npusoaa
Heo6x04MMO BbINOMHWUTL UMK YYeCTb P
AOMONHNTENbHBIX COEAVHEHNN 1 OMPEeAEeNneHHbIX HaCcTPoeK
— HeKoTOpble U3 KOTOPbIX BNAOTCA Heobs3aTenbHbIMU.

Bce oHV cBeaeHbl BOeaNHO B NMPUBEAEHHOWN HUXKe
Tabnuue:

DOewnctBue CcbINKKn

3apaHee ycTaHoBUTE MMyHKT 7.2.1, npyBeAeHHbIN
nepemblyky LK1 n HUxXe
nepeknovartenu

Ecnu BbibpaHa obpaTtHas MMyHKT 7.2.2, NpuBEAEHHbIN
CBSA3b TaxoreHepartopa HWxXe

(TaxomeTpa), 3apaHee
YCTaHOBUTE PEerynnpoBOYHbIN
NoTeHUMOMeETp

OtperynupynTte paboune Pasgen 8.1
napameTpbl B COOTBETCTBUM C

KOHKPETHbLIM NpUMEHEHNEM

[MpoBeauTe aBTOHACTPONKY
TOKOBOIO KOHTYpa

MapameTp 05.09

OTperynupynte macluitab
obpaTtHoW CBs13u Mo MOonio

MapameTp 06.11

BknoyeHHbIN WUHdopmauus
cBeToAuoAa
Drive ready MpuBOA BKIHOYEH U He OTKMNoYaeTca

(MpuBopa roToB)

YcTaHoBUTE AONOMHUTENbHbIN
Koa, AocTyna

Paspgen 8.2

Mwuraet MpuBoa oTkNOYEH
nHaukatop Drive
ready (Mpusog
roToB)

(curHan Tpeeoru) |HTerparnbsHoi neperpysku | x t

CkopocTb BpalleHusi ABuraTtens < nopora
HyneBoOW CKOPOCTH (MporpamMmmmnpyemoro)

Zero Speed
(HyneBas
CKOPOCTb)

Run forward
(BpaLLeHune
Brnepes)

|Mv|raeT Alarm MpuBoA OTKMOYMMCA N3-32 MTHOBEHHOWN UK
‘ OnekTpoasuraTens BpallaeTcs Bnepes

Run reverse AnekTpoasuratens BpallaeTcs Hasag

(BpaLLeHne

Hasan)

Bridge 1 PaboTa BbixogHoOro mocta 1 paspelueHa
(MocT 1)

IBridge 2 PaboTa BbIxogHOro MocTta 2 paspelueHa (He
(MocT 2) paboTaeT B 04HOKBaApPaHTHbIX NPUBOAAX)
At speed [Buratens paboTaeT Ha CKOPOCTH,

(Ha ckopocT)  |onpegensiemMoi curHanoM 3agaHus

Current limit MpuBoa paboTtaeT 1 obecneunsaeT
(orpaHuyeHue MaKcUMarnbHO A0MYCTUMbIV BbIXOOHOW TOK
ToKa)
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7.2.1 Nepembivka LK1 n nepekniovarenm

Mepembiuka LK1 1 6nok nepekntovaTtenei pacnonararoTcs
Ha neyatHoun nnate MDA2B (pucyHok 14). [locTyn B HeWn
OTKPbIBAETCS NMPU CHATUM HUXKHEW 3aLLenKmBatoLLencs
nepeaHewn KpbiLwky (pucyHok 11).

Ynpas-
neHve

Ha3HauveHue

BbIKITKOYUNTE MNMNTAHUE
NEPEQ NBMEHEHWMEM

SW1A |[onsipHOCTb BXOAHbIX
JIOTMYECKNX CUrHaroB.

[ns nHaMKaummn NonoxeHus
nepekntoyatens SW1A Ha
nnate MDA2B nmeeTtcs
mapkuposka POS.
(nonoxwT.) n NEG.
(oTpuuar.).

Monoxut. =24 B

Otpuuar =0 B.
SW1H |OT160B no 300B [nanasoH ob6paTHoOI CBA3N
TaxoreHepaTopa
(TaxomeTpa)*

SW1G |O150B go 200 B [nanasoH obpaTHOM CBA3N
TaxoreHeparopa

(TaxomeTpa)*

SW1F |[OT10B no50B [nanasoH obpaTHOM CBA3N

TaxoreHepaTtopa
(TaxomeTpa)*
JLK1 MepeMblyka KanMbpoBKK
noTeHumomeTpa
TaxoreHepaTtopa
(TaxomeTpa).
SW1D [+15A CeneKkTopHbIn
nepeksnoyaTens
HanpskKeHWs NUTaHns
3HKOAepa*
SW1C [+12A CeneKkTopHbIn
nepeksnoyaTens
HanpskKeHWs NUTaHns
3HKOAEepa*
SW1B [+5A CeneKkTopHbIn
nepeksnoyaTens
HanpskKeHWs NUTaHns
3HKOAepa*
* [ormxkHa ObiTb BeiopaHa TOJIbKO OOMHA
nosnymA.
Mentor Il

Boinyck: 10

7.2.2 MNMoTteHumnomeTp RV1
OGpaTntech K pucyHky 14.

lMomeHyuomemp Ha3sHavyeHue

RV1 Perynuposka obpaTtHoun
CBSAI3M TaxoreHepaTopa
(TaxomeTpa)

Mpoueaypa perynupoBku

1 Wcnonb3yst SW1, BbibeprTe COOTBETCTBYHOLLNIA
AvanasoH HanpshkeHusi TaxoreHepaTopa.

2 YcraHosuTe nepembldky LK1 B nonoxenne ADJUST
(PEFYNUPOBKA).

3 BpalyanTe aBmxok noteHumomeTpa RV1 go tex nop,
noka 3HadyeHue napametpa 03.02 (obpaTHas cBs3b No
CKOpPOCTW) HE CTaHeT paBHbIM:

10000
Vmax

03.02 =

rae Vmax = HanpshkeHue TaxoreHepaTtopa npm
MOJTHON CKOPOCTM.

4 YcraHosuTe LK1 B nonoxeHne FEEDBACK
(OBPATHAA CBA3b) 1 npu paboTatoLiem
anekTpoaBuraTene BbIMONTHUTE TOYHYK HACTPOMKY
CKOpOCTM noTeHumomeTpom RV 1 oT nonosuHbI Ao
Tpex 4YeTBepTen.
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7.3 Havano pa6oTbl

BaxHble gaHHbIe

Mepepn BbinonHeHnem HacTponku npusoga Mentor Il gns
paboTbl C onpefeneHHon Harpyskon cobepute
crieayoLLyo MHOPMaLUMIo C WWNbAUKa
aneKkTpoABuraTens, U3 AaHHbIX MPOU3BOANTENS, a Takke
13 OpYrmx MCTOYHMKOB.

MpuBegeHHbIe HKEe AaHHbIE NCNOMNb30BaHbl ANA paboynx
NPUMEpPOB:

e Tok gkopsi npy nonHow Harpyske 67 A

*  HanpsikeHune Ha akope 500 B pBuratens
e Tok BO3GyxaeHus nonsi 1.85A

¢ HanpsbkeHune Bo3byxaerus nonss 300 B nocTtosiHHOro
ToKa

¢ HomuHanbHas ckopocTb
MUHYTY

1750 obopoToB B

¢  MakcumaneHasa gonyctumas
CKOpOCTb ¢ ocnabneHHbiM nonem 2500 o6opoToB B
MUHYTY

* Howmep mogenu npusoaa
Mentor Il M75

o MeTtog nony4vyeHna npuBoAoOM OaHHbIX O6paTHOl71 CBA3N
Nno CKOPOCTUN —

pasnnyHblie NpumMepbl paccMaTpmuBarTCA HUXKE.
PABOYUE NMPUMEPbI
7.3.1 Tok sikopsa
OrpaHVI‘IeHVIe TOKa

OrpaHnyeHve Toka ycTaHaBnvBaeTcs B napameTtpe 04.05
TONbKO B TOM Crny4yae, ecnv npusog He paboTtaeT B
pexume pekynepaumu; u B oboux napametpax 04.05 n
04.06, ecnn npuBog paboTaeT B pexnmMe pekynepauumn.

MpuBoa M75 paccumTaH Ha TOK Npy NONHOW Harpyske 75 A.
3HayeHmne no ymonyanuio (1000) napameTpa 04.05 (n
napameTpa 04.06) No3BoMsieT OrpaHNYUTb MakCUMarbHbIN
TOK, paBHbI 150% Toka Npu NOMHONM Harpyske, KOTOPbIA
[orkeH coctaBnAth 1.5 x 75 =112.5 A.

Tok npu NonHow Harpy3ke Ans BelbpaHHOro
anekTpogsuratens paseH 67 A n, ecnu orpaHuyeHne
MakcumMarnbHoro Toka coctasnset 150%, 4to aBnseTcs
HOpMarnbHbIM, MakCUMarnbHbIA TOK, KOTOPbIA OH MOXeT
BblaepxaTtb, paseH 100.5 A.

MoaTomy npmBoa AomkeH ObITb OTperynMpoBaH
COOTBETCTBEHHO, B NMPOTMBHOM Clly4ae 3/1eKTpoABuraTens
BbIAET U3 CTPOS.

38

Bbluncnum OTHOLLEHNME:

Toxk snexTpoABUTaTENs IPU OJIHOM HAarpy3Ke

Homwunan npusona
- 857 0.89
75

MonHomacwTabHoe 3HavYeHne napameTpoB OrpaHNYeHNs
Toka, cooTBeTcTBYytoLee 150% Toka anekTpoasuraTens
npv NonHou Harpyske, 6yaet coctaensatb 1000.
CnepoBaTenbHO, AeNCTBMTENbHAA HacTpoWka napameTpoB
orpaHuyeHust Toka byger:

1000 x 0.89 = 890
YctaHosuTe napameTp 04.05 = 890.
Ecnu npuBopa paboTaeT B pexume pekynepauumu,

yctaHoBuTe Takke napameTp 04.06 = 890.

NMPUMEYAHUE

Pa3pewaroujasi cnoco6Hocme 1o moky

HomuHan ebi6paHHO20 npueoda 06bIYHO ebiwe
HOMUHaJsa anekmpodeu2amerisi, HO OH He OOJDKeH
6bImb 3Ha4YumesnbHoO 6onbwe. HepasymHo ebi6upamb
coomHouweHue npueod-deu2amesib MeHbuwe 2/3
(napamemp oepaHu4YeHuUs1 moka ycmaHoesieH Ha 600).
Pa3peweHue o6pamHol cesi3u no moky npu aro6om
60os1ee HU3KOM COOMHOWeHuUU 66110 661 HECMOCO6HO
obecneyums xopouiee yrnpassieHue moKoebiM

KOHMYpOM.
& U3MeHeHus 8eslUYUHBbI Ha2Py304HbIX

pe3ucmopoe mpaHcgopmamopa moka

[BHVUMAHVE] npueoda, makasi KOH¢huaypayusi npuesoda
sen1semcsi HecmaHOapmHou u
omcymcmeyem Ha cknade. OnacHocmb
3aknroyaemcesi 8 mom, Ymo makolii npueod
Mo)xem 6bimb 3aMeHeH Ha cmaHOapMHbIU
mozo xe HOMuHasna; deuzamersb 8 3MmoM
csiyqyae 6ydem nocmosiHHO ebixodumb U3
cmposi. CneyuanbHbie MoOugbukayuu
makozo poda csiedyem ecez0a COMNpPoB8OX-
damb coomeemcmeyrouwjeli oKkymeHmauued,
a HecmaHOapmHbIi npueod cnedyem aceada
MapKupoeamb aHas102u4HbIM 06pa3oMm.

Xomsi nonHomacwma6bHoe paspeweHue
Moxxem 6bimb docmuz2Hymo nymem

Mentor II
Beinyck: 10




Meperpy3ka no Toky | x t

Mopor, Npn KOTOPOM HauyMHaeTcs MHTerpupoBaHue | x t B
napameTtpe 05.06, 06bI4HO paBeH 105%.

MonHomacwTabHoe 3HavYeHne napameTpa cocTaBnsieT
1000, uto cooTBeTcTBYET 150%, NOaTOMY

x 1000 = 700

05.06 nopor = 105
150

OT0 3HayeHue, Takke Kak U orpaHNYeHne Toka, 4OMKHO
ObITb OTPErynMpoBaHo, YTobbI y4eCTb AENCTBUTENbHbI
TOK aneKkTpoABuraTens npu nonHoM Harpyske B AMnepax
nyTeM NpUMeHeHUs KO3MPULIMEHTA, Y)KE BbIYNCIIEHHOMO
Ons orpaHn4eHmns Toka, To ectb 0.89. [lencTBuTtenbHoe
3Ha4YeHue Ans AaHHOW KOMOUHaUum anekTpoaBuraTens u
npueoga 6yaeT, N0O3TOMY paBHbIM:

700 x 0.89 = 623
YcTtaHoBuTe napameTtp 05.06 = 623
HocTtyn K 3TUM napameTpam

[ins nonyyeHust goctyna K 3TUM napameTpam U yCTaHOBKU
3HaveHun BbibepuTe napameTtp 00 n BBeanTe 200.

3T0 NO3BONUT MOMYYMTb LOCTYMN KO BCeM TpebyeMbim
napameTtpam.

7.3.2 OGpaTHas cBA3b MO CKOPOCTH
O6paTHas cBA3b NO HaNPSXKEeHUI0 AKOPA

[nsa ncnonb3oBaHns 06paTHOM CBA3M MO HANPSXKEHWIO
saKops yctaHosuTe napameTtp 03.13 = 1.

[lns npakTM4ecKkoro Ucnonb3oBaHWUst JonyckaeTcs
Hebonblwoe oTknoHeHne 2% vnnu 3% B CTOPOHY
yBENUYEHUS] OTHOCUTENBHO 3HAYEHUS] HAMPSDKEHWS,
yKa3aHHOro Ha Wnnbavke Asuratens. [ns HanpskeHus
skopst 500 B yctaHoBuTe napameTtp 03.15 = 510 nnn 250.

AHanoroBas OﬁpaTHaﬂ CBA3b MO CKOPOCTHU

[ins ucnonb3oBaHWs aHaNoroBow o6paTHON CBA3N
TaxoreHepaTopa (TaxomeTpa) yctaHoBuTe napametp 03.13
= 0 (3Ha4eHne Mo yMOryaHuio).

3HayeHWs No yMOnYaHuio NPoNopLUOHaNbLHOMO U1
WHTErpanbHoro koaULMEHTOB KOHTYpa yrnpaBneHus
CKOPOCTbI0 06bIYHO YAOBNETBOPUTESbHBI A1151 aHaNoroBon
obpaTHoI cBA3MW.

B 3aBMCUMOCTM OT NPUMEHEHUs 4ns NosyYeHus
OoNTUMarnbHbIX AUHAMUYECKUX XapakTEPUCTVK 1
noaaep)KaH1si CKOPOCTM MOXKET NoHaa0buTLCA
perynnpoBka ko3 MUUNEHTOB YCUIEHNS! KOHTYpa
ynpaBneHusi CKOPOCTbHO.

Mentor I
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OGpaTHas CBA3b MO CKOPOCTU C MOMOLUBIO 3HKOAEpa
(vmnynbcHoro TaxomeTpa)

[nsa ncnonb3oBaHnsa 06paTHOM CBA3M C MOMOLLBIO
3HKoAepa (MMNyNbCHOro TaxoMeTpa) ycTaHoBUTE
napametp 03.12 = 1.

MapameTp macwTabupoBanus, 03.14, AOMmKeH ObITb
oTperynupoBsaH Ans obecneyeHns CooTBETCTBUSA 3HAYEHUSA
PPR (4v1cno nmnynbcoB Ha oaMH 060pOT) aHKoAepa U
npegnonaraemMon MakcMMarnbHOW CKOPOCTH
anekTpogsuratens B 06opoTax B MUHYTY:

750  x 10°
MM, Ha 0BOPOT x MaKc. 060p. B MUH.

03.14 =

Hanpumep:

OHKozep (MMMYnbCHBIA TaXoMeTp)

240 umnynbcoB Ha 1~ obopoT

MakcumanbHasi pacyeTHasi CKOPOCTb 3fieKkTpoaBuraTens
1750 060pOTOB B MUHYTY

MakcumanbHasa Tpebyemasi CKopocTb ABuratens
1710 060pOTOB B MUHYTY

750 x 108
240 x 1710

NMPUMEYAHUE

Koraa npumeHsieTcs AaHHbIA TUN OOpaTHOM CBA3M,
MMEKTCA HECKOJIbKO AOMNOSIHUTENbHbIX (PAaKTOPOB,
KoTopble criegyeT yyecTb. [fpubop gomkeH 6bITb
ABYyXKaHaNnbHbIM KBagpaTypHOro Tuna ¢ Bbixogamu
ApanBepa NMUHUU CBA3U (MCnonb3ys ApanBepbl NMIMHUN
cBA3n RS485). NutaHue ana aHkopepa (MMNynbCHOroO
TaxomeTpa), obecrneymBaeMoe BHYTPEHHUM
MCTOYHMKOM NuTaHuA npuBoga Mentor I, BbIGUpaeTtcs
paBHbIM 5 B, 12 B unu 15 B npu nomowm DIP-
nepekno4yatens KpacHoro useta Ha nnate MDA2B
(o6paTtuTtechb K pUCYHKY 14). ATOT UCTOYHUK NUTAHUSA
MoxeT o6ecneynTb Tok 300 mA. OH He U3onNUpPOBaH oT
npuBoga. Ha MOHTaXHbIX CTOMKax, UMeKLUXCA B
HWXHEM NeBOM yriy nnarbl, cneayeT YCTaHOBUTb
TepMUHaTOPHbIE Pe3MCTOPbI IMHUK Nepeaayn,
pucyHok 14. 3T pe3ucTopbl NoMoraroT
npeaoTBpPaTUTbL OTPAXEHUSI B FIMHUU U CHU3UTD LUYMbl,
nocTtynawlwue B NPMeMHUK NpuBoaa c
AnddepeHumanbHbiM BxogoM. Korga ucnonb3yercs
3HKoAep (MMNYynNbCHbLIN TaXxoMeTp), cnegyeTt
oTperynupoBatb KoadcduumeHTbl ycunenusa P u |
(nponopuMoHanbHbLIN U UHTErpanbHbIN) KOHTYpa
CKOpPOCTW B COOTBETCTBMMU CO CrieAyoLUMmn
npeAnoXeHHbIMU 3Ha4YeHUSIMU, UCNONb3yeMbIMU B
KayecTBe OTNpPaBHOMN TOYKN

03.09 =15
03.10=5

Pa3sbem ans nogayv mapkepHbIX UMNyrbCOB HEOOX0AUM
TONbKO B TOM Crny4ae, eCnu NpuBoA UCNoMb3yeTcs TaMm,
rae TpebyeTca ynpasneHne nonoxeHweM, Hanpumvep,
CMHXPOHU3aLMs BpaLLeHUsi HECKOMbKUX ABuUratenen unm
opvieHTauusi Bana. Ecnu ncnone3yoTcst MapkepHble
MMMYNbCbI, TO 3HKOAEP AormkeH umeTb 1024 nmnynscoB Ha
obopor.

03.14 = = 1827

7.3.3 Tok BO36yXAaeHuA
CHavana paspelmnte paboTy KOHTposiepa Bo3byXaeHus.

[ns atoro yctaHoBuTe napameTtp 06.13 = 1.
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Ownana3oH Toka

MpuBoa Mentor |l o6ecneunBaeT AnanasoH Toka
BO30yaeHus nonsi 6o 2 A makcumym, nuéo 8 A.
MoxanyricTa, obpatutech k Tabnuue, NpMBeaeHHON B
pasaene, NocBsLLEeHHOM onvcaHuto napaveTtpa 06.11. B
BbIBpaHHOM NpUMepe MakcumarbHbIA TOK BO36yXaeHns
nons coctaBnseT 1.85A. 910>1.5AuN<2A.

[ins Beibopa npaBunbHOro AnanasoHa ycraHoBUTe
napameTp 06.11 = 204.

MakcumanbHbIM TOK BO36YXAEHUSA

MonHomacwTabHoe 3HaYyeHne MakCMManbsHOro Toka
BO30yxageHus, napameTp 06.08, 6yget 1000.
MakcumanbHbIn Tok BO36YxaeHWs B BolbpaHHOM npumMepe
coctaensieT 1.85 A. HacTpoiika napameTpa 06.08 Gyner:

Makc. Tok BO3byxaeHu si _1.85

= x 1000 = 925
Tok Bo36yxaeHu anpu makc. none  2.00

OcnabneHue nonsa

Tak kak ocnabneHue nons He NpyMeHsieTcs B
paccmaTpvBaeMoM npumepe, ycraHosuTte napametp 06.07
= 1000 (3HayeHMe No yMOMnyaHuio).

Bonee nogpobHoe onucaHne npoueaypbl HACTPONKK 1
BblUMCINEHWI ANa ocrnabneHnst nons npuBegeHo B pasdesie
7.3.4."OcnabneHue nons".
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PeXnM 3KOHOMMU MOLUHOCTU OGMOTKM BO36y)K.quVIﬂ

B cnyuasix, korga npyusoga paboTtaeT Ha XonocTom Xoay npu
HyNeBOW CKOPOCTY (T.e. anekTpoasuratesi OCTaHOBIIEH,
HO HaxoAmTCs B XAYLUEM pexvme) B TedeHue
onpegerneHHbIX NeprodoB B paboyem Lyukne,
obecneymBaeTCst IKOHOMUS TOKa BO3OYKAEHUS.
Monb3oBaTenb MOXeT YyCTaHOBUTbL NMOHWKEHHOE 3Ha4YeHne
Toka (napameTp 06.09) 1 nepunog BpemeHn nepeg
CHUXEeHUeM Toka Bo3OyxaeHus nons (napametp 06.12).

[nsa akTmBM3aumm pexuma sKoHoMuun TpedyroTca
cnepfyroLme HaCTPONKU:

OKOHOMMSA Nons Npu NpPocToe paspelleHa — yCTaHOBUTE
06.15=1

Tok BO36y)KAeHVIﬂ npu 3KOHOMUYHOM pexunmMme

Mpeanonoxum, YTo BelbpaHHOE 3Ha4YeHWE NMOHKEHHOTO
Toka Bo3byxaeHus coctaenset 0.5 A:

Tox BO36y>KI[eHI/I s IIPpH 0CIa0JIE€HHO M II0JIE

Tox BO30OY>XIECHU 5 IIPU MAKC. MOJIE

=095 1000=270
185

YctaHosuTe napametp 06.09 = 270.

lMpoBepbTe AencTane NyTemM BPpEMEHHOW HACTPOMKM
3KOHOMUK nons , napameTpa 06.12, Ha 3HayeHue 2
cekyHabl (06.12 = 2). Belknounte npmusog 1 nposepbTe
3HayeHue oka B napameTtpe 06.03. Yepes aBe cekyHAbl
nocne OTKIIOYEHNS NPMBOAA MOXHO yBUAETb, YTO
3Ha4veHune napameTpa 06.03 cHM3nNTCs 40 BbIGpaAHHOMO
3HayveHus napameTpa 06.09.

NPUMEYAHUE
BHympeHHuli pe2ynsmop nosns

Ecnu npusop Mentor Il noctaBnsieTcs ¢ BHyTPEHHUM
perynsaTtopom nons, yHKLUA 3KOHOMUUN SIBNSieTCS
npeaMeTOM aBTOMaTU4YECKOro ynpaBrieHUs nporpam-
MHbIM o6ecnevyeHneM 1 BHELWHUI BbIKNoYaTenb B
uenu ynpaeneHus nonsa BKIT-BbIKJ1 He TpeGyeTcs.
CoeguHuTte nepeMbivykon Knemmbi L11 n L12 npum
NoOMOLLUM NPOBOAA, KOTOPbIN CNOCO6EH BblaepXUBaTb
TOK BO30OYyXAeHUs.

Mentor II
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npouecce NpoBeAeHNs npoLeaypbl CAMOHaCTPONKU.
(OBbIYHO, ecnv none OTKIIOYEHO, POTOp ABUraTens ¢
B npumepe makcumanbHoe HanpsKeHune sKops He3aBVCMMbIM BO30YXaeHneM He OyadeT Bpalyatbes.)
coctaengeT 500 B noctosiHHOro Toka. Ecnun TpebyeTtcs
ocnabneHue nons, obblyHasi HacTPoViKa A5t TOUKK
nepeceyeHnss NPOTUBO3NEKTPoABMXKYLLEen cunbl 06.07

7.3.4 Ocna6neHue nonsa

MpuBoakbl Mentor || mogenen ot M25 go M210 nmetot
BHYTPEHHWUIA PErynaTop nonsi u He TpebytoT OTKNIOYEeHNsI

JOMKHO ObITb Ha 15 - 20 BonbT HWMXe MakcuMarnbHOro nons.
HanpskeHns SKopsi. Mpouenypa caMoHacTPONKu
Hanpuwmep, ycraHosute 06.07 = 480 1. TopaiiTe nUTaHWe Ha NpVBOA,
[py NOHWKEHHOM HanpsbkeHUM none AOKHO HavaTh 2. [nfA cHATuA koda AocTyna ycTaHoBWTE napameTp
NMOCTENEHHOro ocnabnaTbCcsa A0 3Ha4YeHus, 00=200.
ycTaHoBneHHoro napameTtpom 06.10. Tak kak HacTpoika
oBpaTHOIi CBSI31 MO TOKy Norisi, napameTp 06.11, B JaHHOM 3. YcraHosute napametp 05.09 = 1.

npumepe coctaenset 204 —amanasoH 2 A - MUHUMAarnbHbIM 4. PaspelunTe UCTIONb30BaHWE NPUBOAA, NOAKITIOUNB
3HaveHneMm ByaeT BbIGPaHHbLIN OT HEro NPOLIEHT. krnemmy TB4-31k 0 B

Mpeanonoxum, 4To BblbMpaetca 90%. Toraa:
5. BbInonHuTe npoueaypy CoOXpaHeHns 3HaYeHumn

BuibpaHHoe3HayeHne g 0.45 napameTpoB nepeg oTkMnoYeHnemM npusoga. Ha
3HaveHneobpatHomcBA3n 20 npoLieaypy CamMoHaCTPOViKV BIIUAIOT crieaytoLuve
napameTpsbl: oT 05.12 go 05.15. (Ona npouenypsl
HacTtpoiika Ans MMHMManbsHoro Toka nons éyaet coxpaHeHusl, obpatuteck Kk nocnegHemy pasgeny 8.1
crnepyoLen: "lMpouedypbl 8blbopa U USMEHEHUS napamempos".
06.10 = 0.45 x 1000 = 450 6. [lpuBopg Takke obnagaeT BOIMOXHOCTbIO BbINONHEHUS

HenpepbIBHON aBTOMATUYECKON HAacTPOMKKN NyTem
ycTaHoBku napameTpa 05.27, KoTopbIi NO3BONUT
oTperynupoBaTb KO3(MULNEHT YCUIEHMS KOHTYpa
TOKa ANng nogaepkaHus XxapakTepucTUK TOKOBOTO
KOHTYpa Ha ONMTUMaribHOM YpOBHE B Criy4ae
N3MEHEHUS XapaKTepa Harpysku.

[nsa npaBunbHOM paboTkl ocrnabneHne nonga Tpebyet
Hannuusa obpaTHOM cBA3M No ckopocTu. (ObpaTHas cBs3b
MO HanpsPKEHUIO IKOpS He cmorna 6bl obecneynTb
apeksaTHoe ynpasneHue.) MNoatomy, napametp 03.13
JormKeH ObITb ycTaHoBMeH Ha 0 aona obpaTHow ¢BA3N ¢
MOMOLLIbIO TAXOMEeTpa NePEMEHHOrO UIN MOCTOSAHHOTO
ToKa, a napaMeTp MacluTabupoBaHus ckopoctn 03.16
[ormkeH ObITb ycTaHOBNEH Ha 250, YTO COOTBETCTBYET
MaKCMmarbHON JOMYCTUMON CKOPOCTU BpaLleHns
anekTpoasuratens, pasHon 2500 060pOTOB B MUHYTY.
MapameTp 03.03 O6yaeT npaBUbHO CYNTLIBATH
OeNcTBUTENBbHOE 3HAYEHME CKOPOCTU BpaLleHUs]
asuratens B o6opoTax B MUHYTY.

Ecnu npegnonaraeTcs ncnonb3oBaTh 9HKOAEP
(MMnNynbcHbIN TaxomeTp), napameTp 03.12 gomkeH 6bITb
YCTaHOBIEH Ha 1, Takke COOTBETCTBYHOLLUM 06pa3om
HeobxoaMMO YCTaHOBUTbL MacluTabupoBaHue aHkodepa
03.14. 3HayeHune napameTtpa 03.14 3aBMCUT OT:
MakcumanbHow Tpebyemoi CkopocTv ABUraTens u
Konnyectsa umnynbcoB aHkogepa (MMMynbCHOIO
TaxomMeTpa) Ha oguH 06opoT.

7.3.5 CamoHacTpoiKa KOHTypa TokKa

MpuBepeHHasn HUXKe Npoueaypa ABNsieTcA
AONOJSIHUTENbHOWN U B OONbLUMHCTBE CIly4YaeB He
Tpebyetcs. OgHako, ecnu Ansi NpaBUNIbHOro
(pyHKLMOHMpPOBaHUSA TpebyeTcs onTUManbHbIN
AWHaMUYeCKUI OTKIMUK, KOHTYP TOKa, KOTOPbIN
AABNSeTCA BHYTPEHHUM KOHTYPOM ynpaBneHus,
[OJIKeH ObITb HACTPOEH TakK, YTOObl 06ecneyYnTb
KOPPEKTHYH0 paboTy BHELLHEro KOHTypa ynpaBneHus
(Hanpumep, KOHTypa ckopocTu). [iluHamuyeckune
XapaKTePUCTUKU KOHTYpa ToKa ABMSIIOTCA IMaBHbIM
obpa3om cyHKLMEN INEKTPUIECKMUX XapaKTepuCcTUK
KOHKPETHOro 3neKTpoaBuraTens.

MpuBoa Mentor |l meeT BCTPOEHHYI0 BO3MOXHOCTb
BbINOJIHEHUSI NpoLeaypbl CAMOHACTPONKM.

[ing Toro, 4TobbI NPMBOA MO NOAATL TOK HA SIKOPb U
onpeaenvTb ANeKTpuyeckne napameTpbl AKOps, cHavana
poTop ABurartens AormKkeH ObiTb 3a6noknpoBaH nnu none
oTKNtoYeHo. Henb3sa gonyckaTb BpalleHne poTopa B

Mentor I
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7.3.6 Onpepensiemblie Nonb3oBaTeniemM
napameTpbl

XOTS HaCTpOWiKu1 NPUBEAEHHBIX Aanee napaMmeTpos
ABMATCS AONONHUTENbHBIMK, UX TpebyeTcs caenaTtb, Tak
Kak B pesynbTaTe 3TOro nonb3osatens 6yaeT nmeTb
BO3MOXHOCTb NMPOCMOTPETb Pa3NnyHbIE KPUTUYHbBIE
BenuYuHbl Npusofa 6e3 anutenbHoro 6nyxaaHusa no
pasnu4YHbIM MeHIo ANns ux noucka. Bce atn napameTpel
cobpaHbl BMecTe B MeHto 00.

MapameTp HasHauyeHue 3HayeHune DocTyneH B
11.01 Hanpsikenme 03.04 00.01
Ha dKope
11.02 Tok sikops 05.02* 00.02
Ob6opoTbl B
11.03 MUHYTY 03.03 00.03
asurartensa
11.04 Saparine 01.02 00.04
CKOpOCTU
JInHenHoe
11.05 HanpsbKenne 07.06 00.05
nepemMeHHoro
TOKa

* Ecnn napameTp 05.05 ycTaHOBEH Ha COOTBETCTBYIOLLUN
MacLUTabHbIN KO3MULMEHT, 3HaYEHNE ToKa SKOPS MOXeT
ObITb CYMTAHO HeNocpeacTBeHHO B NapameTtpe 05.02.
Mcnonb3ys Te e YnNCroBble 3HAaYeHWs, YTO 1 npexae Ans
npueoda mogenu M75, B JaHHOM npumepe HacTpowka
AomxHa 6biTb 150% ot 75 A, 05.05 = 113.

Tak xe, KaK Ans KOHPUrypaumnoHHbIX NapameTpoB
aneKkTpoABuraTens n NpMBOAA, COXpaHTe BBeAEHHbIe
3Ha4eHus, BbINnonHMB npoueaypy "CoxpaHeHns 3HayeHun
napameTpoB" nepen OTKMYEeHNeM NpmMBoAa; obpaTuTecs K
nocnegHemy pasgeny 8.1 "lMpouedypa ebibopa u
U3MeHeHus napamempos".
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8 YcraHoBKa napameTpoB

Ykasatenb pa3genoB

8.1 Hactponka napameTpoB

8.2 3awuTa

8.3 Ykasatenb napaMmeTpoB

8.4 OnucaHue napameTpoB
MeHio 01  CurHan 3agaHusi N0 CKOPOCTH
MeHto 02 Pawmnbl
MeHto 03 BbIGOp 0GpaTHOM CBSA3U U KOHTYP ynpaBreHusi

CKOpPOCTbLIO

MeHio 04 Tok - BbIOGOP U orpaHU4eHusi
MeHto 05 TokoBas netnsi
MeHto 06 YnpaBneHue nonem
MeHio 07 AHanoroBble BXoAbl U BbIXoAabl
MeHio 08 [duckpeTHble BXoAbl
MeHio 09 BbiIxoabl COCTOSAHUA
MeHto 10  Jlornyeckasa uHopmaLmsa 0 COCTOAHUU U HEMCNPaBHOCTAX
MeHio 11 PasHoe
MeHto 12  lporpammupyembie Noporu
MeHio 13  LUudpoBas 6nokupoBka
MeHio 14 Hactpoiika cuctembl MD29
MeHio 15 MeHIo npumeHeHus 1
MeHto 16  MeHI0 npumeHeHus 2

8.5 JNornyeckne anarpammbl MEHIO

Honycmumabiii duana3oH u eUHUYbI U3MePeHUsT Ost
3Hay4eHull delicmeumernbHbIX NapaMempoes npueedeHbl 8
yka3ameuie, pa3den 6.3, u ux onucaHuu e pa3dese 6.4. Te
napamempal, 0151 KOMOPbIXx duana3oH 3Ha4yeHull He MoKa3aH,
sAensromcs 6umoebiMu. B mex cny4asix, koeda amo
Heob6xodumo, 8 onucaHuu npueedeHbl KOMMeHMapuu unu
pacwugpoeka napamempos.

Mentor Il

Boinyck: 10
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8.1 PerynupoBka napameTpoB

8.1.1 Ha6op napameTtpoB

MapameTpbl pa3genstoTcs Ha ABE NPUHLMNUANBHO
pasnuyHble rpynnbl: NapaMmeTpbl C YNCITOBLIMMU
3HaYeHUSAMM (OEeNCTBUTENBHBIMMW), HAaNPUMEP, CKOPOCTb U
YCKOPEHWE, N LMpOoBbIE UNN OUTOBBIE MapaMeTpbl.
Yucnosble 3Ha4YeHNUs1 CpaBHUMbI C PEFYNMPOBOYHBLIMMA
NnoTeHUMoMeTpamu, NCNOMb3yeMbIMU B MOMHOCTBIO
aHanoroBbix NnpuBogax. OHu SBNs0TCSA 6onee TOYHLIMU U1
He NoABePXXEHbI CMELLEHUIO OT YCTAaHOBIIEHHOIO 3HAYEHMS.
3HayeHus1 BUTOBbLIX NapamMeTPOB CPaBHUMbI C
nepeMblvKamMu Uy NepekroYaTensamm, BoIMOMHAOLWMMN
dyHkuuo UIN.

Bce napameTtpbl, ntoboro Tvna, MoryT 6biTb AOCTYMHbI
nm6o Tonbko Ansa yteHus (RO), nubo ans 4TeHus u 3anucu
(R/W).

[nsa ynpobctBa paboTbl HAOOPLI NAapaMeTPOB,
cogepxalumecsa B npusogax Mentor Il, aenatca Ha ose
cnepyoLme rpynnbi.

Te napameTpbl, KOTOpble 06bIYHO HEOBXOANMbI ANst
HaCTPOVKM NpMBOAA Ha CTaAMM YCTaHOBKM U MYyCKO-
Hanagkv, MOXHO BbI3BaTb B MO0 MOMEHT Npu nogaye
nuTaHus kK Npueoay. Takue napameTpbl HasbiBalTCS
BMAOUMbBIMMU.

Bo BTOpY!O rpynny BXOAST HEBUAMMbIE NMapaMeTpbl,
Ha3BaHHble Tak MOTOMY, YTO Ha YPOBHE 3aLLUTLI AocTyna 1
B OKHE AMCNIest OHU He NOSIBNAITCA, AaXe eCnu UxX
nonbITaloTCA Bbl3BaTh. K TakuM napameTpam OTHOCATCA Te,
KoTopble TPebyTCs AN TOYHON HAaCTPOMKU NpUBOAA,
06bIYHO B COMETaHUM C OQHUM U HECKOMBKUMU ApYruMM
npyMBOAaMM TOO Xe UNn Apyroro Tuna.

8.1.2 Bwuaumblie n HeBUAUMbIE NapamMeTpbl

Buammble napameTpel, kKak Tonbko ans yteHust (RO), Tak n
ans yteHus u 3anucu (R/W), Bceraa oocTynHbl Ans
YTeHus, Korga K npusody nogaHo nutaHue. Buanmele
napameTpbl R/W 06bI4HO 3aLMLLEeHbl OOHUM UMK
HECKOSNbKMMU YPOBHSAMM AOCTYMA U HE MOTYT ObITb
N3MEHeHbI O TeX MNop, Noka He ByayT BBeAEHbI
COOTBETCTBYOLWME Koabl. [laHHas rpynna napameTpos
3alyLLeHa ypoBHeM AocTtyna 1, ecrnv TONbKO He YCTaHOB-
neH 6ornee BbICOKMI YPOBEHDb 3aLUMUThI OT AOCTYNA.

HeBuammble napameTpbl Bcerga TpebytoT koda 3alumTbl 2
ypoBHSA 1 6yayT TpeboBaTb koga 3awmTbl 3 YpoOBHSA (ecnu
ero yctaHoBuTb). [pn npaBmnbHO BBEAEHHOM KoAe (Koaax)
HeBuanMble napameTpbl RO fOCTYyMNHbI ANs YTeHns, a
HeBuamMMble napameTpbl R/W gocTynHel Ans sanucu.

Bugumble 1 HeBMAMMbIE NApamMeTpbl pasgenstoTcs no Tuny
HanncaHusi B TEKCTE U B AvarpamMmmax yrnpasnsioLlen
norvkn ansa mexio ¢ 1 no 9 n 12. Homepa BMaNMBbIX
napameTpoB HanMcaHbl OObIYHLIM LWPUETOM, HanNpumep
01.01, a HeBMAMMbIE NapameTpbl HanMcaHbl HAKNMOHHbIM
WwpudToMm, Hanpumep, 01.01.

8.1.3 Crpykrypa

MapameTpbl pa3buTbl N0 PYHKLMOHANBEHOMY NPU3HAKY Ha
rpynnbl - MEHIO - TaK, YTO AOCTYN K Nto6oMy OTAENbHOMY
napameTpy OCyLLeCTBrseTCs, crieays Noruke, o4eHb
6bicTpo. [NepeyeHb MeHIo NpBeaeH B Havane pasgen 8.2.

8.1.4 Perynuposka

MoxHo BbiGpaTh Ntoboe MeHto 1 nbo sudumabili
napameTp W BbIBECTU Ha AUCNNEN ero 3HavyeHue ans
yTeHusa 6e3 BBOAaA Koga 3awmThl. MNpoueaypa OyaeT Takon
Xe, ecnv 3HayeHne napameTpa AOMKHO BbITb M3MEHEHO,
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3a UCKIKD4YeHneM Toro, 4YT1o 3TOMYy 0ObIYHO JOIKEH
npeawecTteBoBaTb BBOA KoAa 3allUThI.

MoxxHo BbIbpaTh Noboe MeHto u nobon HegudUMbIL
napameTp 1 BbIBECTW Ha AUCNNEN ero 3HayeHue ans
YTEHWsI U 3anuCK, Koraa BBeAEeH BEPHbI Koa 3aluThbl.

Bceraa, korga nonb3osartesib BO3BPALLAETCSA K MEHIO
(Mexay BKIOYEHMEM 1 BbIKIOYEHNEM NUTaHNS),
nporpaMma HemeA/IeHHO NepPexoauT K nocnegHemy
napameTpy, KOTOpbIN ObINo BbIGPaH paHee B 3TOM MEHHO.
3710 yaobHo, KorAa BbINOMHAETCA PSA PerynvpoBOK C
onpeaeneHHow rpynnor napameTpos.

8.1.5 [ocTyn K napameTpam

B Hayane, npu nepBoii nogaye NUTaHUsa K NPUBOAY, U ECMK
3 ypoBeHb 3aLLMTbl 4OCTYNa HE YCTaHOBIEH, Ars 3anucu
HeMeaneHHO CTaHOBUTCS AOCTYrNHa HebonbLuas rpynna
napamMmeTpoB - obpaTuTech k pasgeny 8.2 "3awuma"
npocMoTpuTe AvarpaMmmy A ynpasnsitoLen NOMKN.

Ecnu ycTaHoBREH 3 ypoBeHb 3alUMThbl AOCTyNa, BCe
napameTpbl GyAyT 3aluMLLeHbl OT 3anucu.

Mentor Il
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8.1.6 Tpoueaypa

pa3sgere, a Takke ykadaHa Ha BCTPOEHHOW naHenu

yrnpaBneHus.
Mpouenypa BeiGopa 1 U3MEHEHNS NapaMeTpa
npuBeaeHHasi Ha pucyHke 17, onvucaHa B criefyroLLem
PucyHok 17
>
Tpebyemoro
MeH:0
¥ r \
BoiGop @ @ Mpoueaypa 3awnTel yposHs 1
Tpebyemoro
napamempa c—
E”EI—" YCTAHOBUTE g
+ UNDEX e
- Ha xx.00
Avcnnen (napameTp)
DATA = HAXMUTE M
3Ha4eHve napameTpa
YCTAHOBUTE 6
3HAYEHUE l@
UTEHME 3AMUCh LA
A v,
HAXKMUTE i a |
Y (O
MapameTp gocTyneH, 0O6o3HaveHus

HET

€CITN OH TOINbKO He

nponsBoanTcA ero

ypaBrieHe nporpaMmmpye:

MbIM BXOA0M

v

MapameTp TONbkO ANs

RO | urenns unn sawmuwen
KO4OM AocTyna

RW sawmieH

v
bINONHUTE

npoLieaypy
3auTbl

Hoeoe 3HaveHne TEPAETCH npu oTknoveHn cetm HET

s

¥

OCTOAHUE

[EVCTBUE

MN3MEAVTb gg
3HAYEHVE

YCTAHOBUTE
INDEX Ha xx.00

[

HoBoe 3HaueHne COXPAHAETCA npu cneaytolem
BKMIOYEHUN NUTaHNSA

(napameTp)
HAXMUTE M

v |0

YCTAHOBUTE
SHAYEHWE HA 001

PORMIATE v

RESET

PerynupoBka napameTpoB v 1 ypoBeHb focTyna

Mentor I
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MNpoueaypa BbIGOpa U U3MEHeHUs NapameTPoOB

DenctBue Knasuwum Oucnnen
Beibepute Co cTpenkon INDEX, cneBa ot
MEHI0 BJIEBO vnun [EeCATUYHOM TOYKM
BIPABO
BbiGepute Co cTtpenkon INDEX, cnpasa ot
napametp |BBEPX wnu BHA3| p[ecAaTU4HOM TOYKM
Tonbko DATA
YyTeHue
Mamenute | MODE, 3aTem co DATA
3HayeHue | ctpenkon BBEPX
TONbKO, €Cnun wnu BHU3
aucnnen
Muraert -
obpamumechk
K pasdeny
8.2
Beegute MODE DATA
HOBOE
3HayeHne

[nsa 6onblnHCTBA NapaMeTpoB NPMBOL BOCMPUHMMAET U
ncnonb3yeT BBEAEHHOE 3Ha4YeHue, a aneKkTpoasuraTens
6yOeT HemMeAIeHHO pearMpoBaTh Ha HOBOE 3HaYeHue.
UcknioyeHne cocTaBnseT usMeHeHne CKoOpoCTu nepegayn
nHcopmauum (napameTp 11.12), pexxuma nocrnegosa-
TeneHoro nopta (napametp 11.13), HazHa4eHus nopora 1
(napameTtp 12.07) n Ha3Ha4yeHus nopora 2 (napameTp
12.12). Ansa Toro, 4Ttobbl A4aTb BO3MOXHOCTb NPMBOAY
pearmpoBaTtb Ha 3TN N3MeHeHusl, Heobxoanmo nocne
3an1cu HOBOTO 3HAYeHUs HaxaTb knasuwy RESET
(CBPOC).

OpHako, noboe HOBOE 3HAYEHUE He CoXpaHsaeTcsa n byaer
NOTEPSIHO NPY OTKITOYEHWUWN NUTAHUSI.

BcTpoeHHas naHenb KnaBuaTypbl rotoBa K Bbl60py npyroro
MEHI0 1Unn napameTpa.

Mpoueaypa, npueeaeHHas HWxe, COXPAHAET 3HauyeHus
BCEX NapamMeTpoB, U3MEHEHHbIX C MOMEHTa NpeablayLLero
COXpaHeHus.

[Ons coxpaHeHUs 3anUCaHHOro 3Ha4YeHus1 (3Ha4YeHU)

DOenctBue Knaesuwm Oucnnen
Haxmute Co cTpenkon [0 Tex rnop, noka
KnaBuLly co BHU3 INDEX (napameTp) He
CTpenkown cTaHeT paBHbIM xx.00
BHU3
MODE, 3atem co DATA, yctaHoBuTE
ctpenkon BBEPX 3Ha4eHune = 001
wnn BHN3
Haxmute
KnaBuLly
RESET
(CBPOC)

3HauyeHue (3Ha4YeHUs1) COXpaHeHo
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8.2 bnokupoBka goctyna

MNocne Bb|60pa HOMepa napamMeTpa U HaXXaTua KnaBsullin
MODE (PEXXWM) -

e Ecnu 3Ha4YeHue napamempa Muzaem, Nonb3oBaTenb
MOXET M3MeHUTb 3HadyeHue, ECJIM TOJIbKO
napameTp yxe He Oblnl CKOHpUrypmpoBaH ans
ynpasneHusi ¢ nporpammmnpyemMoro Bxoaa.

e Ecnu 3HayeHue napamempa He mMuzaem, oo
napameTp orpegerieH TOMbKO A YTeHWsI UM ecru
OH NpeaHasHayeH AN YTEHUS U 3anncu, To 3HaYUT OH
3almuleH kogom goctyna. Mpouenypa nonyyeHus
4OCTyna K napameTpam, 3alluLLeHHbIM KOgoM 1
YPOBHSI, NPUBEAEHA HUXKE.

Ecnu koa 3awmthl 1 YPOBHA He npenocTtaBndeT AOCTyn
npu BBOAE, 3HAYUT NapameTp 3aLlmLeH Kogom 3 YPOBHA.

Bugmmble napameTpbl BCcerga AOCTYNHbI Nonb3oBaTesio
TOMNbKO 4119 YTeHUsi. BonbLUMHCTBO napameTpoB On4
CUUTbIBAHNA U 3annCn He OOCTYNHbI Ana 3anncu, ecnu
TONbKO He ObIn BBeAeH kop, Ooctyna 1 YPOBHA.

VckniounteneHo - u obecrniequs, 4mo Kool 3awumsi 3
YPOBHSI He ycmaHOo8JsIeH - rpynna u3 24 napameTpoB B
MeHto ¢ 1 no 6 nntoc napameTpbl ¢ 11.01 o 11.10
CTaHOBSITCS Cpa3y e AOCTYMNHbIMW NS 3anucu.

Mentor Il
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Mpoueaypbl 3aWUTbI
8.2.1 Mopaya nuTaHusA

MpuBeaeHHbIE HKE BUAMMbIE NApPaMETPbl CTAHOBATCS
HeMeaneHHo JoCTynHbIMU, oHu HE 3awuieHsl kogom
poctyna 1 u 2 ypoBHe.

01.05 | CurHan 3agaHvsa MeAneHHOro BpalleHns
npuraTens

01.06 | MakcumanbHas CKOpOCTb BpaLleHus
Bnepes

01.09 | MakcumanbHasi CKOpOCTb BpaLleHUs
Hasag

01.11 | CwurHan 3agaHusa BKJ1

01.12 | CenekTopHbI nepekntoyatens HA3SAL

01.13 | Nepexntoyarens MEAJNIEHHOE
BPALLEHWE OBUTATENA

02.04 | YckopeHnwue Bnepeq 1

02.05 | 3amegnenue Bnepea 1

02.06 | Yckopenue Hasag 1

02.07 | 3amenneHue Hasag 1

03.09 | lMponopunoHanbHbIN KOIPPULMEHT
ycunenus (P) KoHTypa ckopocTu

03.10 | WHTerpanbHbIA KOIPDDULNEHT yCUIEeHUs
(I) koHTYypa ckopocTn

03.11 | OudpdepeHumanbHbIn KO3IDULNEHT
ycunenus (D) koHTypa ckopocTyh

03.14 | MacwrabupoBaHue curHana obpaTHon
CBA3M 3HKOAEpa

03.15 | MakcumanbHOe HanpsKeHue aKops

03.16 | MakcumanbHasi CKOPOCTb
(macwtabupoBaHne 060pOTOB B MUHYTY)

03.17 | KomneHcauus IR

04.05 | MocTt 1 orpaHumynTens Toka

04.06 | MocT 2 orpaHuM4nTens Toka

05.05 | MakcvmanbHbI TOK (MacLITabMpoBaHHbIN)

06.06 | IR komneHcauus 2

06.07 | 3HauyeHWe NPOTUBOINEKTPOABUXYLLE
cunbl

06.08 | MakcvmanbHbI TOK BO30YxaeHus 1

06.10 | MuHuManbHbIV TOK BO3OYXAEHNS

n napameTpbl ¢ 11.01 no 11.10 - meHio nonb3oaTens 00.

OcranbHble napamMeTpbl:

* MapameTpbl, NpegHa3Ha4YeHHbIE TONBKO AN YTEHMUS,
[OCTYNHbI AN YTEHUS.

MapameTpbl, NpefHa3HauYeHHble A4S CYATLIBAHUS U

3anuncu, MOXHO TOJbKO CUUTLIBATL 4O TeX Mop, noka
He BGyaeT BBeAEH Koa AocTyna.

Mentor I
Boinyck: 10

8.2.2 3awmra 1 ypoBHS gocTyna K BUAUMbIM
napameTpam, npeaHa3Ha4YeHHbIM AN YTEHUS U
3anucu (puc. 17)

[na ycTaHOBKM MHAEKCA Ha HOMb BOCMONb3YNTECH
Knaeuwamm co ctpenkamv BBEPX wnu BHUS.

*  Haxwmute knasuwy MODE (PEXKVM).

* [na 3anucu koga 149 (ko4 3awmTbl 1 YpOBHS)
BOCMNOMb3yNTeCh Knasuwwamu co ctpenkamv BBEPX
nnn BHUS.

*  Haxwmute knasuwy MODE (PEXKVM).

Tenepb OOCTYNHbI ANA 3anncu HOBbIX 3Ha4YeHU BUANMbIE
napamMeTpbl, NnpeaHa3HavYeHHble Ona YTeHna n 3anmcu.

8.2.3 3awmTa 2 ypoBHA A0OCTYNa K HeBUAUMbIM
napameTpam, npeAHa3Ha4YeHHbIM ANA YTEHUs U
3anucu

* [1na ycTaHOBKM MHAEKCa Ha HOMb BOCMOMb3yNTECh
Knasuwwamu co ctpenkamv BBEPX nnu BHUS.

*  Haxmute knasuwy MODE (PEXKVIM).

Ons 3anucu koga 200 (koA 3awmnThl 2 YPOBHS)
BOCMONb3yNTECh KnaBuLwamn co ctpenkamu BBEPX
unu BHUS3.

*  Haxmute knasuwy MODE (PEXKVIM).

8.2.4 [ns paspelleHus u 3anpeLeHnusa cBo6ogHoro
pocTtyna ko BCEM napameTtpam

[ns oTMeHbI 3aWnThl:

*

MNopante nuTaHue.

*

[lns ycTaHOBKM MHAEKCA Ha HOMb BOCMONb3yWTECh
Knaeuwamm co ctpenkamv BBEPX unu BHUS3.

*  Haxwmute knasuwy MODE (PEXKUM).

[na 3anucu koga 200 (koA 3awwmnThbl 2 YPOBHS)
BOCMOSb3YNTECh KNasuwamu co ctpenkamm BBEPX
wnn BHUS3.

*  Haxwmute knasuwy MODE (PEXKUM).

Ecnun napameTpbl Tenepb coxpaHume (06paTutecs Kk
nocnegHemy pasgeny 8.1 - [MPOLELYPA BbIEOPA 1
U3BMEHEHWA NTAPAMETPOB), TO HUKAKUE napameTpbl
He GyAyT 3alUMLLEHbI.

[ns BoccTaHOBMEHMUA 3aLUNThI:

MoBTOpUTE Npouenypy, onucaHHyto B naparpadge 2.1, Ho
yctaHoBuTe napameTp 11.17 = 149 n coxpaHume
(obpaTuteckb k nocrnegHemy pasaeny 8.1 - [MIPOLIELYPA
BbIBOPA U USMEHEHWA NAPAMETPOB).
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8.2.5 3awwura 3 ypoBHA

[lononHuTenbLHO Nonb3oBaTenb MOXET BOCNONb30BaThCA
co6CTBEHHBIM KOAOM AocTyna 3 ypoBHs. Koa
nporpammupyeTcs nono3osaTtenem ot 1 go 255, 3a
NCKITIOYEHNEM 149 (koa 1 ypoBHs). B pesynbTate
NpUMEeHEeHNsa AaHHoro koga 6rnokupyeTcsa 4OCTyN KO BCEM
napameTpam Jo Tex nop, noka He 6yaeT BBeAeH ko 3
YPOBHS 10 BBOAA Koaa 1 ypOBHS unu Kofa 2 ypoBHSI.

[ns Ha3Ha4eHus HOMepa Koda 3alunThbl 3 YPOBHSA:

* [lopanTe nuTaHwue.

*  [Ans yCTaHOBKM UHAEKCA Ha HOMb BOCMOMb3YNTECh
Knaeuwamm co ctpenkamv BBEPX unu BHU3.

*  HaxmuTte knasuwy MODE (PEXKVM).

[nsa 3anucu koga 200 (ko4 3awwmnThl 2 YPOBHS)
BOCMOMb3YyNTECh Knasuwamu co ctpenkamu BBEPX
unu BHUS3.

*  HaxmuTte knasuwy MODE (PEXKVM).

[nsa ycTtaHOBKM MHAekca Ha 11.17 Bocnonb3ynTech
Knaeuwamm co ctpenkamu BJ/IEBO vnn BIPABO, a
TaKke Knasuwamm co crpenkamu BBEPX nnu BHUS.
Ha aucnnee paHHbIX BbicBeTUTCA 149.

*  Haxmute knasuwy MODE (PEXKVM).

[ns 3anucuK TpexaHayHoro Yucna ot 1 go 255
(nckntovas 149 - kog 3awwmTbl 1 ypoBHS)
BOCMNOMb3yNTeCh Knasuwwamu co ctpenkamv BBEPX
wnn BHAS.

*  Haxmute knasuwy MODE (PEXKVM).

CoxpaHume (obpaTuTech k nocnegHemy pasgeny 8.1 -
MPOUELAYPA BbIBOPA U UBMEHEHWS
MAPAMETPOB).

Tenepb gocTtyn K NobbIM napameTpam OyaeT 3akpbIT,
Aaxe K TeM, KOTopble NpegHasHa4eHbl TOMNbKO AN YTEeHUs,
[0 Tex nop, noka He ByaeT BBeAEH KO 3alnThl 3 YPOBHS.

[ocTtyn Kk 3awuTte 3 ypoBHS:

*

[ns ycTaHOBKM MHOEKCA Ha HOMb BOCMONb3YNTECH
Knaeuwamm co ctpenkamu BJ/IEBO vnn BIIPABO nntoc
Knaeuwwamm co ctpenkamv BBEPX wnu BHN3.

*  Haxmute knasuwy MODE (PEXKVM).

[ns npucBanBaHns HOMepa KoAa B AaHHbIX (ko4
3almTbl 3 YPOBHSA) BOCMONb3YNTECH KNaBuLLIaMn CO
ctpenkamv BBEPX vinu BHUS.

*  Haxmute knasuwy MODE (PEXKVM).

Monb3oBaTtenb Tenepb MMeeT AOCTYN Yepes ypoBeHb 1 1
YPOBEHb 2, OAMH U3 KOTOPbIX AOKeH ObITb BBEAEH
cneayoLwmnm.
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8.3 Ykasarenb napameTpoB

YKasartenb napamMmeTpoB COCTOUT U3 LUECTHAALATU MEHIO,
32 KOTOPbIMU CNEAYIOT OCHOBHbIE AaHHbIE ANS KaX40ro
napameTpa npueoga Mentor Il, nponucTbiBaeMble MeHto 3a
MeHto. [Ins nonyyeHusa 6onee nogpo6HOro onucaHus
napamMeTpoB, NoXanyncrta, obpatuTteck k pasgeny 8.4.

8.3.1 Cnucok meHro

MeHio | OnucaHue

00 MeHto nonb3oBaTtens - AN Nony4YeHns
6bIcTporo gocTtyna k Hanbonee Yacto
Ucrnonb3yemMbiM napameTpam

01 CwurHan 3agaHusi No CKOpoCTyH - BbIOOp
WCTOYHMKA U OrpaHnyeHnin

02 Pamna yckopeHusi n 3ameanexus

03 BbiGop 06GpaTHON CBSI3N NO CKOPOCTU U
KOHTYP YrNpaBrieHNsi CKOPOCTbIO

04 Tok - BbIGOp 1 OrpaHnyeHns

05 KoHTyp ToKa

06 YnpaBneHue nonem

07 AHanoroBble BXxodbl U BbIXoAbl

08 OnckpeTHble BXoabl

09 Bbixoabl COCTOSHUSA

10 Jlornyeckasn nHdopmaumsi 0 COCTOSAHUN 1

HeVCnpaBHOCTSIX
11 PasHoe

12 [MporpammupyemMslie KomnapaTops!

13 Lincpposon 3amok

14 MapameTpbl HacTporikn mogyns MD29
15 MpuknagHoe meHio 1

16 MNpuknagHoe meHto 2

8.3.2 TMMapameTpbl - HA3BaHUSA, AManNa3oH U 3Ha4YeHUs
no yMoJs4aHu1Io

Ccblinku B ckOBKax (XX.XX) B KOFTOHKE 3HAYEHWI No
YMOJ4YaHMIO YKa3blBalOT Ha NapameTphbl, KOTopble
ABMSATCA 3HAYEHNUAMM MO YMONYaHUIO NS APYrnx
napameTpoB.

MapameTpbl, BblAE€NEHHbIE XXUPHbBIM LLUPUATOM, - 3TO Te
napameTpsbl, 4oCTyn k koTopbiM cBoboaeH TOJIbKO cpasy
e nocne nogayn nuTaHus.

MapameTpbl B KOHLIE KaX4Oro MEH0, BblAefeHHbIe
HaKMIOHHbIM LUPUATOM, ABNAOTCA HE8UOUMbIMU.
O6patuTtechb k pasgenam 8.1. n 8.2.

Mentor Il
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MeHiro 00

Bbubnuoteka nonb3oBarens - ObpaTutecb K MeHro 11

BkntoyaeT B cebs gecsatb napameTtpos (¢ 00.01 no 00.10). Monb3oBaTtenb ykasbiBaeT B napameTpax ¢ 11.01 no 11.10 Homep
ntoboro napameTpa, KOTOPLIA TpebyeTca nnu ncnone3dyeTcst Hanbonee yacto. BnocneacTeum aTM NnapameTpbl MOTyT ObIThb

[OCTYNHbLI HENOCpPeaCTBEHHO Yepe3 cooTBeTcTBYOWME HoMepa ¢ 00.01 no 00.10, 6e3 He06X0AMMOCTM BbI3bIBaTb
pasnuyHble MEHHO.

MeHro 01 CurHan 3agaHuA CKOPOCTU - BbIGOP MUCTOYHMKA U OrpaHUYeHuUA
Howmep OnucaHue Onana3oH Twun Mo ymonuyaHuto
01.01 |CwurHan 3agaHus cKOpOCTU nepen cMeLleHemM +1000 TonbKo YTeHUe
01.02 |CwurHan 3agaHus CKOPOCTU NOcCre CMeLLeHNst +1000 TonbKo YTeHue
01.03 |CwvrHan 3agaHust CKOpoCTU Nepes pamnomn +1000 Tonbko YTeHne
01.04 |CmeweHune +1000 YreHune/3anuch + 000
01.05 CurHan 3agaHus CKOpocTu Npu MegneHHOM +1000 Yrenne/3anuce +050
BpalleHun gBuratens
01.06 |VMaKcumanLHas ckopocTe npy BpatieHnn 0 ~ +1000 YreHue/3anuck +1000
Bnepen
01.07 |MUHMMATEHAS CKOPOCTL MPU BPaLLIEHMM 0 ~ +1000 YreHue/3anmce + 000
Brepes
01.08 |MuHMmanbHas ckopocCTb Npu BpalleHun Hasag| -1000~0 YteHune/3annch + 000
01.09 |MaKCUManbHas CKOPOCTL NPy BPALUCHUM -1000 ~ 0 YreHue/3anuck -1000
Ha3ag (4Q)
(1Q) -1000 ~ 0 YteHune/3annck 000
01.10 CenekTop 6unonspHOro aHanoroBoro curHana 0 vrm 1 UTenme/3anmce 1
3a/JaHusi CKOPOCTH (4Q)
(1Q) Ownm 1 YUrteHne/3anuco 0
01.11 |CurHan 3agaHusa ckopoctu "BKIMIOYEH" 0vm1 YTteHue/3anucb 0
01.12 |A3meHeHMe NoNAPHOCTU Owunmu1 YreHue/3anucb 0
01.13 |BbiGop MeaneHHOro BpallueHus ABuraTens 0unn 1 YTteHue/3anuchb 0
01.14 |Bbibop cueHana 3aldaHus 1 Ounu 1 UmeHue/3anuck 0
01.15 |Bbibop cueHana 3adaHusi 2 Ounu1 YUmeHue/3anucsk 0
01.16 Briokuposka Hyneeoeo cuzsHana 3adaHusi 0 unu 1 Umenue/3anuch 0
ckopocmu
01.17 |CueHan 3adaHus 1 #1000 YmeHue/3anucsk (07.15)
01.18 |CueHan 3adaHusi 2 #1000 YmeHue/3anucb + 300
01.19 |CueHan 3adaHus 3 #1000 YmeHue/3anucsk (07.13)
01.20 |CueHan 3adaHus 4 #1000 YmeHue/3anucsk (07.14)
Mentor Il

Boinyck: 10
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MeHto 02 Pamnbl yckopeHusi u 3ameaneHus

Homep OnucaHue Onana3oH Tun Mo ymonuyaHuto
02.01 |CwvrHan 3agaHus CKOpOCTU NOCNe pamnbl +1000 Tonbko YTeHne
02.02 |Pamna paspelueHa 0vnm 1 YTeHune/3anunch 1
02.03 |YpepxvBaHue pamnmbl 0 vnm1 YteHune/3annch 0
02.04 |YckopeHue npu BpalweHum Bnepen 1 0~ 1999 YreHue/3anucb + 050
02.05 |33MeANeHue npu BpalueHun 0~ 1999 Urenue/3annce +050
Bnepepq 1
02.06 |33MeANeHue npu BpalueHui 0~ 1999 Urenue/3annce +050
Hasag 1 (4Q)
(1Q) 0~1999 YreHune/3anuco 000
02,07 |YCKOPeHUe npy BpaLyeHnn 0~1999 Urenue/3annce +050
Hasag 1 (4Q)
(1Q) 0~ 1999 YteHune/3annch 000
02.08 | YckopeHue nipu epauieHuu srieped 2 0~ 1999 YmeHue/3anucb + 100
02.09 | 3amedneHue npu epawieHuu srnepeod 2 0~ 1999 YmeHue/3anuck + 100
02.10 | 3aMeonerue npu epatieHuu 0~ 1999 Umetiue/3anucs +100
Hasal 2 (4Q)
(1Q) 0~ 1999 YmeHue/3anuce 000
02.11 | YoKOpenue npu epatieruu 0~ 1999 UmeHue/3anuce +100
Hazal 2 (4Q)
(1Q) 0~ 1999 YmeHue/3anuck 000
02.12 gej'IU'-IUHa pamribl MedsieHHO20 8pauleHust 0~ 1999 Umerue/3anuce +100
suzamersi
02.13 gf(nfoqe/-/ue pamribl MedrIeHHO20 spauieHust 0unu 1 Umerue/3anuce 0
suzamerisi
02.14 | Bbibop yckopeHus rnpu epawieHuu sreped Ounu 1 YmeHue/3anucb 0
02.15 | Bbibop 3amedrneHus npu spalieHuu erneped Ounu 1 YmeHue/3anuck 0
02.16 | Bbibop 3amedneHus npu epaujeHuu Ha3ad Ounu 1 YmeHue/3anucb 0
02.17 | Bbibop yckopeHus npu epaweHuu Ha3ao Ounu 1 YmeHue/3anuck 0
02.18 | O6wul cenekmop pamribi Ounu 1 YmeHue/3anucb 0
02.19 | MacwmabuposaHue pamrisi (x 10) Ounu1 YmeHue/3anucsk 0
50 Mentor 11
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MeHio 03 OG6GpaTHas CBSA3b NO CKOPOCTU - BbIOOP U KOHTYP YNpaBneHUsi CKOPOCTbLIO

Homep OnucaHune [Onana3oH Tun Mo ymonuyaHuro

03.01 OkoH4YaTenbHas BeNMYMHa cUrHana 3agaHus +1000 TONbKO YTEHME
CKOpOCTY

03.02 | ObpaTHas cBsA3b MO CKOPOCTM +1000 Tonbko YTeHne

03.03 O6paTHas cBaA3b Mo CKOPOCTU (060POTLI B +1999 TONbKO YTEHME
MUHYTY)

03.04 |HanpsikeHune Ha sikope +1000 Tonbko YTeHne

03.05 |Bbixog IR komneHcaumn +1000 Tonbko YTeHne

03.06 |Owwubka no ckopocTu +1000 Tonbko YTeHve

03.07 BbixogHOWM curHan KoHTypa ynpaBneHus +1000 ToNBKO YTEHNE
CKOPOCTbHO

03.08 | WHTerpupoBaHHas owwmnbka No CKOpocTU +1000 Tonbko YTeHve
MponopunoHanbHbIM KO3 PULNEHT

03.09 |ycuneHus KOHTypa ynpaBreHus 0 ~ 255 YreHue/3anuco 080
CKOPOCTbIO

03.10 MHTerpanbHbIn KOIPPULNEHT yeuneHus 0 ~ 255 Yrenmne/3anuce 040
KOHTypa ynpaBrfieHUsl CKOPOCTbI0
AnddepeHumanbHbIN KO3 pULMeHT

03.11 |ycuneHus KOHTypa ynpaBrneHus 0 ~ 255 YreHue/3anucob 0
CKOPOCTbIO

03.12 | Bbibop uudposor obpaTHON CBA3M 0 wvnm1 YteHune/3annch 0

03.13 Bbibop aHanorosoii 06paTHOM CBSI3U Mo 0 vnm 1 UTenune/3anmce 0
HanpsPKEHMIO sIKopst

03.14 |MacwrabuposaHue obpaTHo! CBAIN 0 ~ 1999 YreHue/3anuck +419
3HKOoAepa

03.15 | MakcumanbHoOe HanpsikeHue Ha fkope 0~1000 YreHue/3anucb + 600
MakcumanbHas ckopocTb

03.16 |(macwTabupoBaHue Y1ucna o6o0poToB B 0~ 1999 YreHue/3anucb + 1750
MUHYTY)

03.17 |KomneHcauus IR 0 ~ 255 YrteHue/3anucob 000

03.18 | HeusmeHsiemoe 3adaHue o ckopocmu #1000 Ymenrue/3anuck (07.11)

03.19 Bbibop HeuameHsieMo20 cueHana 3adaHusi 0 unu 1 Umenue/3anuch 0
ckopocmu

03.20 | BknroyeHue nadeHus IR Ounu 1 Ymerue/3anuck 0

03.21 | BkntoyeHue ebixoda pamribl Ounu 1 YmeHue/3anucb 1

03.22 To4Hass Hacmpolika cMeWweHuUs! cueHana 0~ 255 Umerue/3anuch 128
ckopocmu

03.23 |llopoz Hyneeol ckopocmu 0~ 255 YmeHue/3anucek 16

03.24 | MicmoyHuk dughbghepeHyuanbHo20 cuasHana 0~3 YmeHue/3anucb 1

03.25 | ®unbmp owubku rno ckopocmu 0~ 255 YmeHue/3anucb 128

03.26 | Bxo0 maxozeHepamopa #1000 Tonbko YymeHue

03.27 | 3apesepsuposaHo

03.28 FporiopuuokantHbit Ko3QUYUeHm Ounu 1 UYmeHue/3anucek 0
ycurneHusi KoHmypa ckopocmu x 4

03.29 | KodpduuueHm ycunenus KoHmypa 0 unu 1 UYmetiue/3anucs 0
ynpasrneHusi ckopocmbto / 8
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MeHto 04

ToK - BbIOOp U OrpaHnyYeHunsA

Homep OnucaHue [Aunana3soH Tun Mo ymonyaHuto
04.01 | Cwurnan 3agaHus Toka +1000 Tonbko YTeHne
04.02 | OkoHYaTenbHbIN CUrHan 3agaHus Toka +1000 TonbKo YTeHne
04.03 |lMpeBbileHne NpeaensHOro Toka +1000 Tonbko YTeHne
04.04 8;"5;}1”::::TeOL?(';aCy)KeHMﬂ) 0 ~ 1000 Urenne/3anmcs +1000
04.05 | Tok orpaHun4eHus mocTa 1 0~1000 YreHue/3anucb + 1000
04.06 | Tok orpaHuM4eHusi mocTa 2 0~1000 YreHune/3anucb + 1000
04.07 | OzpaHu4yeHue moka 2 0~ 1000 YmeHue/3anucb + 1000
04.08 | CueHan 3alaHusi Kpymsuje2o MOMeHma +1000 UmeHue/3anuck + 000
04.09 | CmeweHue 3adaHusi moka #1000 YmeHue/3anucek + 000
04.10 | BkntoyeHue ozpaHu4eHust moka mocma 1 Ounu 1 YmeHue/3anucb 0
04.11 | BkriroyeHue cMmeuweHusi 3adaHusi moka Ounu1 UmeHue/3anuck 0
04.12 | 0 6um pexuma Ounu 1 YmeHue/3anuck 0
04.13 | 1 6um pexuma Ounu 1 YmeHue/3anucb 0
04.14 | KeadpaHm 1 paspeweH Ounu 1 YmeHue/3anucb 1
04.15 | KeadpaHm 2 paspeweH (4Q) Ounu 1 Ymenrue/3anuck 1
(1Q) Ounu 1 0
04.16 | KeadpaHm 3 paspeweH (4Q) Ounu 1 Ymenrue/3anuck 1
(1Q) Ounu 1 0
04.17 | KeadpaHm 4 paspeweH (4Q) Ounu 1 Ymenrue/3anuck 1
(1Q) 0 vnn 1 0
04.18 ?Zgglgxéaﬂeizecme MmokooepaHu4yeHuUe mocma 0unu 1 Umerue/3anuce 0
04.19 | Talimep oepaHuU4eHUsI moKa 0~ 255 YmeHue/3anucb 000
04.20 |llopoe cHuxxeHust moka 1 0~ 1000 YmeHue/3anucb + 1000
04.21 |[llopoe cHWxeHus moka 2 0~ 1000 YmeHue/3anucb + 1000
04.22 | HakroH cHuxeHus moka 1 0~ 255 YmeHue/3anuck 000
04.23 | HaknoH cHuXeHust moka 2 0~ 255 YmeHue/3anuck 000
04.24 |Tllopoe cHwxeHus 1 npesbiwueH Ounu 1 Tornbko YmeHue
04.25 |[llopoe cHWxeHus 2 npesbilueH Ounu 1 Tornbko YmeHue
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MeHro 05

KoHTyp TOKa

Homep OnucaHune [Onana3oH Tun Mo ymonuyaHuto

05.01 |Ob6paTHas cBA3b MO TOKY +1000 Tonbko YTeHne

05.02 |Ob6paTHas cBA3b MO TOKY (amnepbl) +1999 Tonbko YTeHve

05.03 |Yron otnupaHus 277 ~ 1023 Tonbko YTeHne

05.04 ?OrfaaqueHme CKOPOCTU U3MEHEHUS 3a4aHUs 0~ 255 Urenme/3anmce 040

05.05 |MakcumanbHbIM TOK (MacluTabmpoBaHue) 0~1999 YreHue/3anucob (HomuHan)

05.06 |Mopor cpabaTbiBaHWsI Npy Neperpyske 0~ 1000 YrteHne/3anuco + 700

05.07 | CYMMapHas AMUTENbHOCTL Neperpy3ky 0 ~ 255 YreHne/3anucs 030
(HarpeBaHue)

05.08 CymmapHas AnNUTenNLHOCTL Neperpyskm 0~ 255 YteHune/3annch 050
(oxnaxgeHue)

05.09 ABTOMaTMYeCKasi HacTpolika Npu nycke 0 unu 1 Urenme/3anmce 0
paspeLueHa

05.10 lNoHuxeHHoe npedenbHOe 3Ha4YeHuUe 0 unu 1 Umenue/3anuce 0
HarnpspKeHUs1 SIKOpsi

05.11 | [elicmeumernbHas nepezpyska 0~ 1999 Tonbko YmeHue

05.12 LHuckpemHbit uHmezpasibHbIl KoaghguyueHm 0 ~ 255 Umenue/3anuch 16
ycuneHusi

05.13 HenpepbigHbili nponopyuoHanbHbIl 0~ 255 Umenue/3anuch 16
KoagbgbuyueHm ycuneHusi

05.14 | 1eMPepbiaHbIl UHMe2pankHbil 0~ 255 UmeHue/3anucs 16
KoaghhuyueHm ycuneHusi

05.15 | lNocmosHHas anekmpodsusamerns 0~ 255 UmeHue/3anuck 25

05.16 |3apesepBrpoBaHO YmeHue/3anucb

05.17 | OmnupaHue 3anpeweHo Ounu 1 YmeHue/3anuck 0

05.18 Pa6°”Za J102UKU yripaslieHUs & pexume Ounu 1 UYmeHue/3anucek 1
6e3delicmeusi paspeweHa

05.19 | Pexum 6esdeticmaus Ounu 1 Ymenrue/3anuck 0

05.20 lpsivoe ynpasneHue y2rom omnupaHusi 0 unu 1 Umerue/3anuch 0
paspewieHo

05.21 | BbiknrodyeHue mocma 2 pa3peweHo Ounu 1 YmeHue/3anucb 0

05.22 | AdanmusHoe yripasrieHue 3arnpeuweHo Ounu 1 YmeHue/3anucb 0

05.23 PaspeweHue pabomsi 8 1-m kgadpaHme 8 12- 0 unu 1 Umenue/3anuce 0
nynbLCcHOM rnocredosameribHOM COedUHEHUU

05.24 lNocnedosamenbHoe 12-nynbcHoe 0 unu 1 Umenue/3anuch 0
coeduHeHue

05.25 |[lapannensHoe 12-nynbcHoe coeOUHEHUe Ounu 1 Ymerue/3anucsk 0

05.26 WamerieHue napamempoe Mocma ¢ Ounu 1 UmeHue/3anucek 0
dornonHumenbHbIMU Mepamu 6e3onacHocmu

05.27 | HenpepbigHasi asmomamuyeckas Hacmpolika Ounu 1 Ymerue/3anuck 0

05.28 IorupxeHHbIt 2ucmepesuc mpu Ounu 1 Ymenrue/3anuck 0
repexitoYeHUU MOCmos

05.29 YeenuyeHHbIl cuzHan obpamHol ces3u no 0 unu 1 Umerue/3anuch 0
moky
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MeHro 06 YnpaBneHue nonem

Homep OnucaHue Ounana3oH Tun Mo ymonuyaHuto

06.01 MpoTnBO3aNeKTpoABMXKYyLLaa cuna 0~ 1000 Tonbko YTeHue

06.02 CwvrHan 3agaHus Toka BO30YxaeHuUs 0~ 1000 Tonbko YTeHMe

06.03 | ObpaTtHas cBA3b NO TOKY BO30YKAEHUS 0~ 1000 Tonbko YTeHne

06.04 | Yron oTnnpaHus 261 ~ 1000 TonbKo YTeHne

06.05 Bbixog 2 IR komneHcauuu +1000 TonbKko YTeHMe

06.06 IR kKoMneHcauusa 2 0~ 255 YTteHue/3anuchb 000

06.07 |)CTaHoOBKa 3HaueHuA N 0 ~ 1000 Urenue/3anuck +1000
NPOTUBOINEKTPOABUXKYLLEN CUSbI

06.08 MakcumarnbHbIf TOK BO36yxaeHus 1 0~1000 YTteHue/3anuchb + 000

06.09 | MakcumanbHbI TOK BO30OyxaeHuUst 2 0~ 1000 YTeHue/3anunch + 500

06.10 | MuHMManbHbIM TOK BO3OYXaeHNS 0~ 1000 YteHune/3annch + 500

06.11 | Macwrabuposate currana oGparHoi 201 ~ 216 YreHne/3anucs +204
CB$131 MO TOKY BO30YXaeHMWs

06.12 |BPeMA 3anepxkv BrioueHNA 0~255 YreHue/3anmch 030
9KOHOMUWYHOIO pexuma nons

06.13 | YnpaBneHue nonem paspeLueHo Ownn 1 YrteHne/3anuco 0

06.14 | Bbibop makcumanbHoro nons 2 0Ownn 1 YrteHne/3anuco 0

06.15 DYHKLMSA SKOHOMUYHOTO pexuma nons 0 v 1 Urenme/3anmce 0
paspeLueHa

06.16 MHTerpanbHbI KO3 OUUMEHT yCUneHus 0 v 1 UTeHune/3anmce 1
KOHTYypa yrnpaBreHusi TOKOM BO30OyxaeHus

06.17 MHTerpanbHbIn KO3(DULIMEHT KOHTYpa 0 v 1 UTeHne/3anmce 0
ynpaBneHnst HanpsPKeHMeM
Peeynuposka koagbgbuyueHma ycurneHusi

06.18 | KOHMYypa yrnpasrieHUs1 CKOPOCMbIO Ounu 1 YmeHue/3anucb 0
paspeweHa

06.19 | lpsiMoe yripasneHue ya2r0M omnupaHusi Ounu 1 YmeHue/3anucb 0

06.20 Bei6op anemepramuerou IR Ounu 1 UmeHue/3anucek 0
KoMmeHcayuu 2

06.21 | O2PaHuYeHU 10 nepeoHemy Gpokmy 0~ 1000 UmeHue/3anucs +1000
yarna omnupaHusi

06.22 Besibop noanao usnu rnosI08UHYamoz20 0 unu 1 Umenue/3anuch 0
ynpaeneHusi

06.23 CHuxXeHue KoaghguyueHmMos ycuneHusi 0 unu 1 Umerue/3anuch 0
peeayrnsmopa noss 2

06.24 CHuxXeHue KoaghguyueHmoes ycuneHusi 0 unu 1 ToNbKO YMeHUe 0
peeyrnsamopa nons 4

* 3aBucuT OT HoMepa Bbinycka (Bepcun) nnatel MDA3

> Tonbko Ang koHTponnepa nond FXM5
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MeHto 07

AHanoroBble BXoAbl U BbIXOAbl

Homep OnucaHue [Ounana3soH Tun Mo ymonuyaHuto
07.01 |Bxop obuiero Ha3HayeHus 1 +1000 Tonbko YTeHne
07.02 |Bxop obuiero Ha3HavYeHus 2 +1000 Tonbko YTeHne
07.03 |Bxop obuiero Ha3HavYeHus 3 +1000 Tonbko YTeHne
07.04 |Bxop obuiero HasHavYeHus 4 +1000 Tonbko YTeHne
07.05 |Bxop curHana 3agaHusi CKOPOCTH +1000 Tonbko YTeHne
07.06 CpenHekBagpaTU4HOE 3HAa4YeHUE BXOAHOMO 0~ 1000 TONbKO YTEHME
HanpsHxeHust
07.07 |Temnepatypa pagmartopa 0~ 1000 TonbKo YTeHue
07.08 |WcTtounuk DAC 1 (LAM1) 0~ 1999 YteHune/3anncb + 201
07.09 |WUcTtouHnk DAC 2 (LIAM2) 0~ 1999 YTeHune/3anunch + 302
07.10 |WUctounnk DAC 3 (LAM3) 0~ 1999 YUrteHne/3anuco + 304
07.11 |HasHa4yeHue GP 1 0~ 1999 YmeHue/3anuce + 318
07.12 |HasHa4yeHue GP 2 0~ 1999 YmeHue/3anuce +408
07.13 |HasHavyeHue GP 3 0~ 1999 YmeHue/3anuce +119
07.14 | HasHa4yeHue GP 4 0~ 1999 YmeHue/3anuce +120
07.15 | HasHauyeHue cueHaa 3alaHusi ckopocmu 0~ 1999 YmeHue/3anuck +117
07.16 | MacwmabuposaHue GP 1 0~ 1999 YmeHue/3anucb + 1000
07.17 | MacwmabuposaHue GP 2 0~ 1999 YmeHue/3anucb + 1000
07.18 | MacwmabuposaHue GP 3 0~ 1999 YmeHue/3anuck + 1000
07.19 | MacwmabuposaHue GP 4 0~ 1999 YmeHue/3anucb + 1000
07.20 Z{iggg:;’g“poea”“e cugHana aoarus 0~ 1999 Umenue/3anucs + 1000
07.21 | MacwmabuposaHue DAC 1 (LAlT1) 0~ 1999 YmeHue/3anucb + 1000
07.22 | MacwmabuposaHue DAC 2 (LAl12) 0~ 1999 YmeHue/3anucb + 1000
07.23 | MacwmabuposaHue DAC 3 (LUAl13) 0~ 1999 YmeHue/3anucb + 1000
07.24 Z/igbgg;(’-“poea”“e cugHana saoalouezo 0~ 1999 Umenue/3anucs +419
07.25 | Bbibop cuzHana 3adarouwezo sHkooepa Ounu 1 YmeHue/3anucb 0
07.26 | Bbibop moko8oeo pexuma exoda Ounu 1 YmeHue/3anucb 0
07.27 | KoHhueaypuposaHue mokogozo exoda Ounu 1 YmeHue/3anucb 0
07.28 | Bbibop cmeweHusi 4 MA Ounu1 UmeHue/3anucsk 1
07.29 (Vlglgiepcm aHanorosbix Bxof0s GP3 u Owvnmn 1 YreHune/3anucb 0
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MeHro 08  [ucKpeTHble BXOoAbl

Homep OnucaHue [Ounana3soH Tun Mo ymonyaHuto
08.01 |Bxopg F1 paspelueHus BpalleHusi Ownn 1 Tonbko YTeHne

08.02 Eéﬁfa:eznh;elfagzgmm BpaLueHna 0wnmm 1 Tonbko YTeHne

08.03 E:Sfafgnh;e;;%l?ro BpatleHs Owvnn 1 TonbKo YTeHne

08.04 |Bxop F4 BpalueHus Hasag Owvnm 1 Tornbko YTeHue

08.05 |Bxopg F5 BpawieHus Brnepes Owvnm 1 Tonbko YTeHne

08.06 |Bxopn F6 Owvnm 1 Tornbko YTeHue

08.07 |Bxog F7 Owvnm 1 Tonbko YTeHne

08.08 |Bxon F8 Owvnmn 1 Tornbko YTeHue

08.09 |Bxog F9 Owvnm 1 Tonbko YTeHME

08.10 |Bxopg F10 Owvnm 1 TonbKo YTeHne

08.11 |Bxopg paspelueHus BKMOYEHUS 0wnn 1 Tonbko YTeHue

08.12 | HasHaveHue F2 0~ 1999 YmeHue/3anuce + 000
08.13 |Ha3HayeHue F3 0~ 1999 YmeHue/3anuck + 000
08.14 | HasHayeHue F4 0~ 1999 UmeHue/3anuck + 000
08.15 | HasHaveHue F5 0~ 1999 YmeHue/3anuce + 000
08.16 | HasHa4eHue F6 0~ 1999 YmeHue/3anuce + 000
08.17 | HasHa4eHue F7 0~ 1999 YmeHue/3anuck + 000
08.18 | HasHayeHue F8 0~ 1999 Umerue/3anuck + 000
08.19 |HasHayeHue F9 0~ 1999 YmeHue/3anuce + 000
08.20 | HasHaveHue F10 0~ 1999 YmeHue/3anuce + 000
08.21 ;iz:z:;zoeuqecwe GpyHKUuU Ounu1 UmeHue/3anuck 0
08.22 | MHsepcus exoda F2 Ounu 1 Umerue/3anuck 0
08.23 | MHeepcus exoda F3 Ounu 1 YmeHue/3anuck 0
08.24 | MlHeepcusi exoda F4 Ounu 1 YmeHue/3anucb 0
08.25 | MHeepcusi exoda F5 Ounu 1 YmeHue/3anucb 0
08.26 |UHsepcus exoda F6 Ounu 1 Umerue/3anuck 0
08.27 | WHeepcus exoda F7 Ounu 1 YmeHue/3anuck 0
08.28 | MlHeepcusi exoda F8 Ounu 1 YmeHue/3anucb 0
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Homep OnucaHue Onana3oH Tun Mo ymonuyaHuto
08.29 |UHeepcus exoda F9 Ounu 1 YmeHue/3anuck 0
08.30 |MHeepcus exoda F10 Ounu 1 Ymerue/3anuck 0
PaspeweHue medrieHHO20 8palieHust
08.31 deuzamens Hazad Ounu 1 YmeHue/3anuck 0
PaspeweHue medrieHHO20 8palieHust
08.32 deuzamens eneped Ounu 1 YmeHue/3anuck 0
08.33 | PaspeweHue spaweHusi eneped Ounu 1 YmeHue/3anucek
08.34 | PaspeweHue spaweHusi Hazad Ounu 1 YmeHue/3anucek
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MeHio 09

Bbixoabl cocTosiHUMN

Homep OnucaHue [Ounana3soH Tun Mo ymonyaHuio
09.01 | BbIxogHoW curHan coctosiHmA 1 0wunnn 1 Tonbko 4YTeHue
09.02 |BbIxogHOWM cMrHam coOCTOSAHUSA 2 Owvnm 1 Tonbko YTeHue
09.03 | BbIxogHoWM curHan cocTosiHus 3 Owvnm 1 Tonbko YTeHne
09.04 |BbixogHoW curHan coctosiHua 4 Owvnm 1 Tonbko YTeHue
09.05 |BbIxogHoOWM cMrHam cocTosHUA 5 0wunnn 1 Tonbko YTeHue
09.06 |BbixogHoW curHan coctosHus 6 (perne) Ownn 1 Tonbko YTeHue
09.07 | MHeepcus ucmoyHuka 1 cocmosiHus 1 0~ 1999 UmeHue/3anucb + 111
09.08 | UNHeepcus ucmoyHuka 1 cocmosHus 1 Ounu 1 YmeHue/3anuck 0
09.09 | UcmoyHuk 1 cocmosiHus 2 0~ 1999 YmeHue/3anuck 000
09.10 |MHeepcus ucmoyHuka 1 cocmosiHus 2 Ounu 1 YmeHue/3anuck 0
09.11 7Heepcu,q 8bIXOOHO20 cuzgHasla CoCmosiHUs 0 unu 1 Umenue/3anuce 0
09.12 | 3adepxka cocmosiHus 1 0~255c¢c YmeHue/3anuck 00
09.13 | McmoyHuk 1 cocmosiHus 2 0~ 1999 YmeHue/3anuck + 1007
09.14 | MlHeepcus ucmo4yHuka 2 cocmosHus 1 Ounu 1 YmeHue/3anuck 0
09.15 | icmoyHuk 2 cocmosiHus 2 0~ 1999 YmeHue/3anuck 000
09.16 | MHeepcus ucmo4yHuka 2 cocmosHus 1 Ounu 1 YmeHue/3anuck 0
09.17 gHeepcu,q 8bIXOOHO20 cuzgHalla CoCmosIHUs 0unu 1 Umenue/3anuce 0
09.18 | 3adepxka cocmosiHusi 2 0~255¢c YmeHue/3anuck 0
09.19 | MicmoyHuk cocmosiHusi 3 0~ 1999 YmeHue/3anuck + 1013
09.20 ?HSG,DCUFI 8bIXOOHO20 cu2Hasla CocmosiHUs 0 unu 1 Umenue/3anuce 0
09.21 | MicmoyHuk cocmosiHusi 4 0~ 1999 YmeHue/3anuck + 1003
09.22 4MH66,DCLIFI 8bIXOOHO20 Ccu2Hasia CocmosiHusl 0 unu 1 Umenue/3anuce 0
09.23 | lcmoyHuk cocmosiHusi 5 0~ 1999 YmeHue/3anuck + 1016
09.24 ?HSG,DCUFI 8bIXOOHO20 Ccu2Hasia CocmosiHuUsl 0 unu 1 Umenue/3anuce 0
09.25 | MicmoyHuk cocmosiHusi 6 (perne) 0~ 1999 UmeHue/3anucpb + 1009
09.26 UHBepcusi ucmoYHUKa 8bIXOOHO20 cu2Hana 0 unu 1 Umenue/3anuce 0

CcoCmosiHUs 6
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MeHio 10

Nornueckasn MH(*)OpMaLIMﬂ O COCTOAHUUN N HENCNPABHOCTAX

Homep OnucaHue [Ounana3soH Twun Mo ymonuaHuio
10.01 | CkopocCTb BpalleHus Brepes Ownn 1 TonbKo YTeHne
10.02 | CkopocTb BpalleHus Ha3ag 0 wnn 1 Tonbko uTeHue
10.03 | OrpaHuyeHue Toka Ownn 1 TonbKko YTeHne
10.04 |PaspelueHa paboTta mocTa 1 0 wnn 1 Tonbko uTeHue
10.05 |PaspelleHa paboTta mocTa 2 Ownn 1 TonbKo YTeHne
10.06 |O6paTtHas anekTpuyeckas asnpoBka 0wnn 1 Tonbko uTeHue
10.07 |Ha ckopoctun Ownn 1 TonbKko YTeHne
10.08 |[lpeBbiweHne ckopocTU 0wnn 1 Tonbko uTeHue
10.09 |HyneBas ckopocTb Ownn 1 TonbKo YTeHue
10.10 | Pukcaumsa HanpsXKeHUs SKops BKIoYeHa 0 wnn 1 Tonbko uTeHue
10.11 |YepepnoBaHue a3 Ownn 1 TonbKko YTeHne
10.12 |lpuBoa B Hopme 0 wnn 1 Tonbko uTeHue
10.13 | Curnan TpeBorm (I x t) 0 wnmm 1 Tonbko YTeHune
10.14 |TNoTeps nons Owvmm 1 TonbKo YTeHne
10.15 |[lMoTepsa obpaTHoM cBA3N 0 wvnm 1 Tonbko YTeHue
10.16 |lNoTeps nuTaHusa nnu dasbl Owvmm 1 TonbKo YTeHne
10.17 |lMeperpy3ka No MrHOBEHHOMY TOKY 0 wvnm 1 Tonbko YTeHue
10.18 |[OnuTenbHasa neperpyska Owvmm 1 TonbKo YTeHne
10.19 | Tanmep npoueccopa 1 0 wvnm 1 Tonbko YTeHue
10.20 | Tanmep npoueccopa 2 Owvmm 1 TonbKo YTeHne
10.21 |lMeperpes anekTpoasuraTens 0 wvnm 1 Tonbko YTeHue
10.22 |Tleperpes pagmaTtopa Owvmm 1 TonbKo YTeHne
10.23 ?}Zﬁ;“é‘ﬁ:g‘e KOHTYPa ynpaBneHms 0wnn 1 Tonbko uTeHue
10.24 |3apgaHue HyneBoro Toka Owunn 1 Tonbko uTeHue
10.25 |lMNocnepgHee oTkNoYeHMe 0~ 255 TornbKko YTeHue
10.26 Sgkkﬁs:sﬁ;eeMna%e-gsr)locnenHMM 0~255 Tonbko YteHne
10.27 | OtkntoyeHue nepeg 10.26 0~ 255 Tornbko YTeHue
10.28 |OtkntoveHve nepeq 10.27 0~ 255 Tonbko YTeHue
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Homep OnucaHune [Onana3oH Tun Mo ymonuyaHuto
10.29 | 3anpem omkrnroyeHus rpu nomepe noss Ounu 1 YUmeHue/3anucsk 0
10.30 3anpem OMKITIOYeHUs pu nomepe cugHana 0unu 1 Umenue/3anuce 0
obpamHol ces3u
10.31 Sarpem OmKJi04eHusi npu nomepe Ounu 1 YmeHue/3anuck 0
numaHus unu ¢gasbl
10.32 Barpem OmKIT04eHUsI IpU nepezpese Ounu 1 YUmenue/3anucek 1
anekmpodsuzamerisi
10.33 Sarpem OmK/T04eHUsi pu nepezpese Ounu 1 YmeHue/3anuck 0
paduamopa
10.34 | BHewHee omkroyeHue Ounu 1 Umenrue/3anuck 0
10.35 | OmknroyeHue npoyeccopa 2 0~ 255 YUmeHue/3anucsk 0
10.36 3arpem omKrt04eHus npu 06pbIee Ounu 1 YmeHue/3anucek 0
MOK08020 KOHMYypa
10.37 Banpem omknto4deHus npu obpsige yenu 0 unu 1 Umenue/3anuce 0
sKopSI
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MeHto 11 PasHoe

Mapamempsi ¢ 11.07 no 11.10 umerom pyHKUUU, cesizaHHbIe ¢ niamol MD29.

PpyKoeodcmey nosb3oeamerisi, npusazaemomy K niame MD29.

O6pamumecsb K

Homep OnucaHune [Anana3oH Tun Mo ymonuyaHuto
11.01 |NapameTp 00.01 0~ 1999 YreHue/3anucb 0
11.02 |NapameTp 00.02 0~ 1999 YreHue/3anucb 0
11.03 |NapameTp 00.03 0~ 1999 YreHue/3anucb 0
11.04 |NapameTp 00.04 0~ 1999 YreHue/3anucb 0
11.05 |NapameTp 00.05 0~ 1999 YreHue/3anucb 0
11.06 |NapameTp 00.06 0~ 1999 YreHue/3anucb 0
11.07 |NapameTp 00.07 0~1999 YreHue/3anucb 0
11.08 |NapameTp 00.08 0~ 1999 YreHue/3anucb 0
11.09 |NapameTp 00.09 0~ 1999 YreHue/3anucb 0
11.10 |NapameTp 00.10 0~ 1999 YreHue/3anucb 0
11.11 Anpec npu pabore epes 1~99 YteHune/3annck 001
nocnegoBaTenbHbIA NOPT

11.12 | CkopocTb nepenaym MHopmauum 0Owunmn 1 YrteHne/3anucb 0

1113 Pexum paboTbl nocneaoBaTenbHOro 1~4 UTenme/3anmce 001
nopta

11.14 | 3apesepBupoBaHO

1115 Bepcus nporpammHoro obecneyeHus 0~ 255 TONbKO YTEHME
npoueccopa 1

1116 Bepcus nporpammHoro obecneyeHusi 0~ 255 TonbKo YTeHme
npoueccopa 2

11.17 | Kod docmyna 3 yposHsi 0~ 255 YmeHue/3anucb 149

11.18 |lMapamempsi 3agpy3ku 0~ 1999 UmeHue/3anucsk + 000

11.19 lpoepammupyembili UCMOYHUK OaHHbIX 0~ 1999 Umenue/3anuch + 000
rnocnedogamernibHO20 nopma

11.20 Macwmabup 08aHue npu p abome uepes 0~ 1999 YmeHue/3anuck + 1000
rnocnedosameribHbIl opm

11.21 | baim ceemoduodos 0~ 255 YmeHue/3anuce

11.22 BanpeLuerue o6bI4HbIX GyHKUUU Ounu 1 YmeHue/3anuce 0
ceemoduodos

11.23 | Bbicokoe HanpsixeHue MDA6 Ounu 1 YmeHue/3anucb 0

11.24 HeuyscmeumenbHocmb K ripocadkam 0 unu 1 Umenue/3anuce 0
numaxusi
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MeHio 12  [porpammupyembie KOMnapaTopbl

Homep OnucaHue [Ounana3soH Tun Mo ymonyaHuto
12.01 |Mopor 1 npeBbILwEH O wnn 1 Tonbko YTeHne
12.02 |lMopor 2 npeBbILLeH Owunun 1 Tonbko YTeHve
12.03 |WcTouHumk nopora 1 0~ 1999 YrteHne/3anucb + 302
12.04 |YposeHb nopora 1 0~ 1000 YTteHune/3anunck + 000
12.05 |lnctepeanc nopora 1 0~ 255 YrteHne/3anucb 002
12.06 |WHBepcus Bbixoda nopora 1 0 wvnm 1 YTteHune/3annck 0
12.07 |HasHa4yeHwue nopora 1 0~ 1999 YrteHne/3anucb + 000
12.08 |WcTovHuk nopora 2 0~ 1999 YTteHune/3annck + 501
12.09 |YpoBeHb nopora 2 0~ 1000 YrteHne/3anucb + 000
12.10 |l'nctepesuc nopora 2 0~ 255 YTteHune/3annck 002
12.11 |MHBepcus Bbixoga nopora 2 O wnun 1 YrteHne/3anucb 0
12.12 | HasHaveHue nopora 2 0~ 1999 YTteHune/3anunck + 000

MeHio 13  LncdpoBon 3amok

Howmep OnucaHue Owvana3soH Twun Mo ymonyaHuio

13.01 | CyeTumk BeayLLero sHkogepa 0~1023 Tonbko YTeHue

13.02 | CuyeTumk BEOOMOrO 3HKOOEPA 0~1023 TonbKo YTeHne

13.03 |LlUar BeayLiero cyeTymka +1000 Tonbko YTeHne

13.04 |LlLUar Begomoro cyeT4ymka +1000 Tonbko YTeHne

13.05 | Owwnbka nonoxeHus 0~255 TonbKo YTeHne

13.06 BbICOKOTOYHBIN cuUrHan 3agaHust 0 ~ 255 UTenme/3anmce 000
(Mnagwme 6uThl)

13.07 BbICOKOTOYHBIV cUrHan 3agaHus (ctapLlumne 0 ~ 255 UTenve/3anmce 000
OunThl)

13.08 | KOIPPHUMEHT younenus KonTypa 0~ 255 Yrenne/3anmce 025
yrnpaBneHns NoNoXeHnem

13.09 Mpepen Koppekuun KOHTYpa ynpasneHis 0~ 1000 YrteHne/3anucb + 010
NoNOXeHnem

13.10 | BkntoyeHne ungpoBoro samka 0vmn 1 YrteHne/3anucb 0

13.11 | Bbibop xecTkoro LndpoBoro 3amka 0wvnm 1 YteHune/3annch 1

13.12 |BblboOp BbICOKOTOYHOIO CUrHana 3agaHus 0wunn 1 YteHune/3anucb 0

13.13 durkcaumnsa BbICOKOTOYHOIO curHana 0 v 1 UTeHue/3anmce 1
3agaHns

13.14 BbICOKOTO‘-IHubIVI CUrHan 3afiaHnsi CKopocTu 0 ~ 255 UTenme/3anmce 0
(16-6uTtoBbIN)
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MeHio 14

MapameTpbl HacTporku moayna MD29

[nsa nonyyeHus 6onee nogpobHon nHdopmaumm o napameTpax MeH 14, noxanyncra, oopaTntecb K pykosodcmey
nonb3osamerns MD29.

Homep OnucaHue [Onana3oH Tun Mo ymonuyaHuro
14.01 |MocnepoBaTenbHbii agpec ANSI 0~99 YreHune/3anucb 1
14.02 |Pexum RS485 1~16 UrteHne/3anucb 1

CkopocTb nepefayv uHdopMaumm B -
14.03 6onax no RS485 3~192 YreHune/3anucb 48
14.04 |BenuuuHa Takta 3agaum CLOCK (mc) 1~200 YrteHne/3anucb 10
14.05 |Appec ysna CTNet (Tonsko MD29AN) 0~ 255 YteHune/3annch 0
14.06 |ABTOMaTMYECKUI 3amnycK paspeLleH 0~ 255 YTteHune/3anunck 1
14.07 OTkrtoYeHre No NPEeBbILLEHUI0 BPEMEHMN 0 vrm 1 UTenme/3anmce 1
paboTkl pa3peLleHo
OTkrtoveHre n3-3a NOBPEXAEHUS NTMHUM
14.08 |cBsA3M ¢ 6rIOKOM paclUMpeHUs Owm 1 YrteHne/3anucb 0
BXOZ0B/BbIXOJOB pa3peLLeHo
14.09 |KoHTpornb owmnbok paspelweH (WDOG)* Owmm 1 YrteHne/3anucb 0
14.10 OTkntoyeHne, ecnu 3HaYeHne napameTpa 0 vrm 1 UTeHue/3anmce 1
BbILLIIO 32 JOMYCTUMbIE Npeaenbl
1411 BeneHue npoTokona MoHWTOpa nopTta 0 v 1 UTenme/3anmce 0
3anpeLyeHo
14.12 | KoHTponnep nonoXxeHus BKOYEH Ovn 1 YrteHne/3anucb 0
1413 NCTOYHWK CMHXPOHM3ALIMN NUHUW CBA3U C 0 vnm 1 UTenme/3anmce 0
©OroKOM pacLuMpeHns BXOAOB/BbIXO40B
Bbi6op BENMUuHbI TakTa A4ns 3agayum
14.14 ENCODER 0wvnn 1 YreHune/3annch 0
14.15 | 3apesepBupoBaHo 0 wvnun 1 YTteHune/3anunce 0
14.16 Tpe6oBarine coxpareHs Bo (rialu- 0 wvnn 1 YUrteHne/3anuco 0
namaTu
14.17 CB3b npusopa-npuson no RS485 Ownnmm 1 YreHune/3anucb 0
paspeLueHa
11.09 |YkasaTtenb napametpa RS485 0~ 1999 YteHune/3annch 0
11.10 ZyasaTenb napameTpa RS485 Ne2 (pexum 0 ~ 1999 UTeHne/3anmce 0
11.10 |MacwTabupoBaHue pexnma 3 RS485 0~ 1999 YrteHne/3anucb 0
16.62 |Ywucno coobwenun CT Net B cekyHay 0~ 1999 TonbKko YTeHue
16.63 Homep nuHum, B KOTOpOIA Npoun3oLuna 0 ~ 1999 TonBKO YTEHME
owwmnbka
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MeHro 15 [puknagHoe MeHIO

Howmep OnucaHue [Owvana3oH Tun Mo ymon4yaHuo

15.01 |lMepemeHHas Tonbko AN YTeHus 1 +1999 Tonbko YTeHne

15.02 |lMepemMeHHas TOnbKo Ans YreHus 2 + 1999 Tonbko YTeHne

15.03 |lMepemeHHas ToMbKO Anst UTeHusa 3 + 1999 Tonbko YTeHMe

15.04 |lNepemeHHas TOnNbko ANs YTeHus 4 +1999 Tonbko YTeHne

15.05 |lNepemeHHas Tonbko AN YTeHus 5 +1999 Tonbko YTeHne

15,06 |DeCTBUTENbHAA NEpeMeHHas Ans +1999 Urenne/3anuch +000
yTeHus/3anuncu 1

15.07 Rencrautentran nepemenHan ans + 1999 YreHune/3anucb + 000
yTeHus/3anucu 2

15.08 Rencrautenchas nepemenras ans + 1999 YteHne/3anmcy + 000
yTeHus/3anncu 3

15.09 RenctauTenshas nepemeHHas Ans +1999 YteHne/3anucy + 000
yTeHus/3anncu 4

1540 |PEVCTBUTENbHAA NEpeMeHHas Ans +1999 YreHue/3anuch +000
yTeHus/3anncu 5

15.11 Llenouncnenas nepemerHas ans 0~255 YTteHune/3annch 000
yTeHus/3anucu 1

15.12 Llenouncnenas nepemerHas ans 0~ 255 YteHune/3annck 000
yTeHus/3anncum 2

1543 |Henoumcnenas nepemenras Ans 0~ 255 Yrerme/3anuce 000
yTeHus/3anncu 3

15.14 |HienouncnenHas nepemenras Ans 0 ~ 255 YreHne/3annce 000
yTeHus/3anuncu 4

15.15 Llenouncnenas nepemerHas ans 0~255 YTteHune/3annch 000
yTeHusi/3anucu 5

15.16 Llenouncnenas nepemerHas ans 0~ 255 YteHune/3annck 000
yTeHus/3anncy 6

1547 |Henoumcnenas nepemenras Ans 0~ 255 Yrerme/3anuce 000
yTeHus/3anncu 7

15.1g | enouncnenHas nepemenras Ans 0 ~ 255 YreHne/3anuce 000
yTeHus/3anncu 8

15.19 Llenouncnenas nepemerHas ans 0~255 YteHune/3annch 000
yTeHus/3anucu 9

1500 |Hernoumcnenas nepemenras Ans 0~ 255 Yrenme/3anuce 000
yTeHus/3anucm 10

15.21 |BbutoBas nepemeHHas 1 0 wvnm 1 YteHune/3annch 0

15.22 | butoBas nepemeHHas 2 0 wvnm 1 YteHune/3annch 0

15.23 |BbutoBas nepemeHHas 3 0 wvnm 1 YteHune/3annch 0

15.24 |BbutoBas nepemeHHas 4 0 wvnm 1 YTteHune/3annch 0

15.25 |BbutoBas nepemeHHas 5 0 wvnm 1 YTteHune/3annch 0

15.26 |BwutoBas nepemeHHas 6 0 wvnm 1 YteHune/3annch 0

15.27 |BbutoBas nepemeHHas 7 0 wvnm 1 YteHune/3annch 0

15.28 |BbutoBas nepemeHHas 8 0 wvnm 1 YTteHune/3annch 0

15.29 |BbutoBas nepemeHHas 9 0 wvnm 1 YteHune/3annch 0
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Howmep OnucaHue Owana3oH Tun Mo ymon4yaHuio
15.30 |BbutoBas nepemeHHas 10 Ownm 1 YrteHne/3anucb 0
15.31 | buTtoBas nepemeHHas 11 Ovn 1 YrteHne/3anucb 0
15.32 | BbutoBas nepemeHHas 12 0 wvnun 1 YTteHune/3annch 0
15.33 |ButoBas nepemeHHas 13 0 wvnn 1 YteHune/3annch 0
15.34 |butoBas nepemeHHas 14 Ownm 1 YrteHne/3anucb 0
15.35 |buTtoBas nepemeHHas 15 Ovn 1 YrteHne/3anucb 0
15.36 |ButoBas nepemeHHas 16 0 wvnun 1 YTteHune/3annch 0
15.37 | LlenoyncneHHasa nepemeHHas ons

~ yTeHus/3anucu (He coxpaHsiemasi B Ownm 1 YrteHne/3anucb 0

15.59 |3HeproHe3aBUCHMON NaMATL)
KoadhdpumumeHT 1 paclumpeHHbIX

15.60 |uenoYncneHHbIX 3HadYeHnn = 15.16 n 0~255 YreHune/3anuch 000
15.17
KoatbdunumeHT 2 paclumpeHHbIX

15.61 |uenoYncneHHbIX 3HadyeHun = 15.16 n 0~255 YreHune/3anuch 000
15.17

15.62 BxogHble faHHbIe NocrnenoBaTenbHOro TonBKO YTEHME
nopTa B pexume 4

15.63 BbixogHble AaHHbIE NocnenoBaTeNbHOIo TONbKO YTEHME
nopTa B pexume 4

MeHio 16  lpuknagHoe MeHIO

Howmep OnucaHue Owana3oH Tun Mo ymon4yaHuio
16.01 |lMepemeHHas Tonbko Ans YteHus 1 + 1999 Tonbko YTeHne
16.02 |lMNepemMeHHas TONnbKo Ans YTeHus 2 + 1999 Tonbko YTeHne
16.03 |lMepemeHHas TonbKo Ans uTeHus 3 + 1999 Tonbko YTeHne
16.04 |lMepemeHHas TOMbKO Ans YTeHus 4 + 1999 Tonbko YyTeHne
16.05 |lMepemeHHas ToMbKO Ans YTeHus 5 + 1999 Tonbko YTeHne
16.06 |DeVCTBUTENbHAS NEpeMeHHas Ans +1999 YreHue/3anmc + 000

yTeHus/3anucy 1
16.07 RevcrauTenshas nepemeHHas Ans +1999 YteHune/3annck + 000
yTeHus/3anucu 2
16.08 |BevcTBUTENbHAA NEpeMeHHas Ans +1999 YreHue/3anmc + 000
yTeHus/3anucu 3
16.09 RevcrauTenshas nepemeHas Ans +1999 YteHune/3annck + 000
yTeHus/3anucu 4
16.10 |BevcTBUTENbHAS NepemeHHas ans +1999 YreHue/3anmc + 000
yTeHusi/3anucu 5
16.11 Llenouncnenas nepemerHas ans 0~ 255 YteHune/3annck 000
’ yTeHus/3anucu 1
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Homep OnucaHue [Ounana3soH Tun Mo ymonyaHuto

16.12 |LienoumcnenHas nepemerHas ans 0 ~ 255 UreHue/3anuce 000
yTeHus/3anncu 2

16.13 Llenouncnenas nepemerHas ans 0~255 YteHune/3annch 000
yTeHus/3anucu 3

16.14 |Henoumcnenras nepemenras Ans 0~ 255 Yrerme/3anuce 000
yTeHus/3anncu 4

16.15 Llenouncnenas nepemerHas ans 0~255 YteHune/3annch 000
yTeHus/3anucu 5

16.16 |LienouMCnEHHan NepemeHHas Ans 0 ~ 255 UreHue/3anuce 000
yTeHus/3anncuy 6

16.17 LienouncrienHas nepemenras Ans 0~255 YteHune/3annch 000
yTeHus/3anucu 7

16.1g | LienoumcnenHas nepemerHas ans 0 ~ 255 UreHue/3anuce 000
yTeHus/3anncuy 8

16.19 Llenouncnenas nepemerHas ans 0~255 YteHune/3annch 000
yTeHus/3anucu 9

16.20 |LienouMcnenHas nepemerHas ans 0 ~ 255 UreHue/3anuce 000
yTeHus/3anncu 10

16.21 | buTtoBas nepemeHHas 1 0vmn 1 YrteHne/3anucb 0

16.22 | butoBas nepeMeHHas 2 (0717 YTteHune/3anunch 0

16.23 |BbutoBas nepemeHHas 3 0 wvnm 1 YteHune/3annch 0

16.24 |butoBas nepeMeHHas 4 O wnun 1 YrteHne/3anucb 0

16.25 | buToBasi nepemMeHHas 5 0vmn 1 YrteHne/3anucb 0

16.26 |BwutoBas nepemeHHas 6 (0717 YTteHune/3anunch 0

16.27 |BbutoBas nepemeHHas 7 0 wvnm 1 YteHune/3annch 0

16.28 | butoBasi nepeMeHHasi 8 O wnun 1 YrteHne/3anucb 0

16.29 | buTtoBas nepemeHHas 9 0vmn 1 YrteHne/3anucb 0

16.30 |BwutoBas nepemeHHas 10 0 wvnm 1 YTteHune/3anunch 0

16.31 |ButoBas nepemeHHas 11 0 wvnm 1 YTteHune/3annch 0

16.32 |butoBas nepemeHHasi 12 O wnun 1 YrteHne/3anucb 0

16.33 | butoBas nepemeHHas 13 0 vmn 1 YrteHne/3anucb 0

16.34 |ButoBas nepemeHHas 14 0 wvnm 1 YTteHune/3anunch 0

16.35 |ButoBas nepemeHHas 15 0 wvnm 1 YteHune/3annch 0

16.36 |BbutoBas nepemeHHas 16 Ownun 1 YrteHne/3anucb 0

16.37 |Leno4vncneHHasa nepemeHHas gna

~ yYTeHus/3anncu (He coxpaHsemas B 0wvnm 1 YTteHune/3annck 0

16.59 |3HeproHe3aBUCHMON NamATK)

16.62 |Yumcno coobuieHnnt CT Net 0~ 1999 TonbKko YTeHue

16.63 Homep nuHum, B KOTOpPOW npomn3oLuna 0 ~ 1999 TonbKo YTEHNE
owmnbka DPL nporpammebl
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MapameTpbl Mentor, ynpaBneHue KOTOpPbIMU HE MOXET NPOU3BOAUTLCA C aHarNoroBoro Bxoaa
BCE napameTpsbl, NipegHa3HayeHHbIe TONbKO AM1s1 YTEHNA
BCE 6uToBbIE NapameTpbl

BCE napameTpbl, KOTOpble UMEeIOT AnanasoH nsmeHeHunst 0-255

Kpome Toro,

c2.02n02.12

3.15, 3.16

5.05

6.21

c7.08 no7.23

c8.12n08.20

9.07,9.09, 9.13, 9.15, 9.19, 9.21, 9.23, 9.25
¢ 11.01 no 11.10, 11.18, 11.19, 11.20
12.03, 12.07, 12.08, 12.12

13.14

¢ 15.01 no 15.05

15.60, 15.61, 15.62, 15.63

¢ 16.01 no 16.05
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8.4 OnucaHue napameTpoB

COKpaLI.I.eHMFl, ncnonb3yemMblie Nnpu onucaHum cneayrwowmx napameTpoB:

RwW YUrteHne/3anuco

RO Tonbko YTeHne

Bit MapameTp MOXET NpMHUMaTL TONbKO ABa 3HayeHus, 0 nnm 1

Bi BunonsipHbIf - MOXET NPUHUMATL NOMNOXUTENbHBIE U OTPULATENbHbIE 3HAYEHNS
Uni YHUNONSIPHbBINA - MOXET NPUHUMATb TOSNBbKO NOMOXUTENBHbIE 3HAYEHUS

Int LlenouncnexHble

CuMBOIbI, UCNONb3yeMble NMPU ONUCaHWUM CreayLUnX NapaMeTpoB:
= 3HaYyeHue No yMonyaHuo

& OuanasoH 3Ha4YeHumn

~ yKasblBaeT AuanasoH 3Ha4YeHuNn

EAavHMUbl 13aMepeHmnsa nokasaHbl B HXKHEN MpaBon CeKLun

68
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MeHti0 1
CuvrHan 3agaHuA CKOpPOCTH

CyLLecTByOT YeTbipe curHana 3aganusa ckopoctu: 01.17,
01.18, 01.19 1 01.20. Kaxxgpbli U3 3TUX YETbIPEX CUTHANOB
MOXeT NPUHMMaTb Ntoboe oTaenbHoe 3Ha4YeHne 13
auana3soHa ot 1000 Bnepea ao 1000 Ha3apg (3HayeHue
1000 cooTBETCTBYET MOMHON CKOPOCTU), 3TO 3HAYEHME
MOXeT OblTb M3BMEHEHO C NaHENM ynpaeneHnsi, Yepes
nporpammupyemble BXOAbl MU NOCNeaoBaTeNbHy0 NMHUI0
cBsi3u (MHTepdelic) B noboe Bpems. Mo ymonyaHuo
BHELLHEMY curHany 3agaHus ckopocTtu (knemma TB1-3)
npuceoeH curHan 1 (01.17). 3To o3Hay4aeT, YTO BHELLHUI
CUrHan 3afiaHnsi COOTBETCTBYET CUrHary 1, ecriv TomnbKo
He caenaH opyron BbIOOp 13 Apyrux Tpex curHarnos
3apaHua. Hannuue yetbipex BbIOUpaeMbIX CUrHamnoB
3a[jaHNs CKOPOCTM AaeT B6onbLUY TMOKOCTb Npu
MCMONb30BaHWUN CUrHArNoB 3a4aHusl, NOCTyNnarLmx oT
apyroro obopygoBaHusi. Takumy 4ONONHUTENBHBIMU
BHELLUHMMM CUrHanamm 3agaHust MOXHo 6bino Obl
MaHMMyIMPOBaTb MPU MOMOLLM aHAIOroBbIX BXOAOB
obuero HasHayeHus, meHto 07, nnmn UMgpPoBbLIX
NOrNYecKkmx BXogos, MeHto 08.

[Ba cenextopa, 01.14 1 01.15, ynpaBnsioT npuMeHeHnem
YeTblpex BHYTPEHHNX CUrHaNoB 3a4aHuns B Ka4ecTse
NCTOYHMKA CUrHana 3agaHus CKOpPOCTy.

B MCTOYHMKE curHana 3afaHns CKOpocTu MOTyT ObITb
N3MEHEeHbI NOo OYepeam creayoLime XxapakTepucTUKu:
[OMNOHUTENBbHOE CMeLLeHNe, BbIGop BUNonspHoro u
YHUMNOMNSIPHOIO BX0OAa, UHBEPTMPOBAHMWE NOMSIPHOCTY, a
TaKke MakcUManbHOEe U MUHMMarbHOE 3HaYeHUs] CKOPOCTU
Briepea 1 Ha3ag, meHto 02.

CenekTopbl ynpaBneHus —

01.11 CwvrHan 3aganusi BKIN (ecrv 01.11 = 1, 1o curHan
3agaHus nepeq npunoxeHem pamnsl = 0)

01.12 Hasapg (nytem nsameHeHus NonspHOCTU CurHana
3apaHus)

01.13 CurHan 3agaHusi CKOPOCTM MefIeHHOro BpalleHus
aeuratens (01.05).

CwvrHan 3agaHusi ckopocTu B uctoyHuke, 01.01, asnsetcs
BXOAOM Ans 6MOKMPOBKM HYNEeBOro curHana 3agaHus
ckopocTn 01.16, koTopekin (korga 01.16 =1)
npegoTBpallaeT Nyck NnpuBo4a Ao TeX Mop, Moka curHan
3a4aHns CKopoCTu He ByaeT B6rm3okK K Hynto.

CwurHan 3agaHus CKOpOCTU nepen
cMelleHnem

| [roJ & [ [ [ ]

(o] #1000 =] |

HenpepbIBHO KOHTPONUPYET 3HaYEHMEe cMrHana 3agaHust
ckopocTtu. MapameTp 01.01 Takke ncnonb3yeTcsa s
WHULUManm3aumm 6noknpoBKy HyNeBOro curHana 3agaHus
ckopocTtu, 01.16.

Mentor I
Boinyck: 10

CurHan 3agaHusi CKOpoCTu nocne
cMeLLeHus

[rof&i | [ [ |

|
(o] #1000 =] L1

KoHTponupyeT 3HauyeHune curHana 3agaHusi CKopocTu
nocne gobasneHns cmelleHust, 01.04.

mCMrHan 3agaHusA CKOpOCTU nepep paMmnon I

l [Rw ] 8 | [ [ |

(o] #1000 =] L1

OKoHuYaTenbHbIN cUrHan 3agaHusi CKopocTy nepes
NpUMeHEHEM KakoW-nNnbo pamnel (06paTuTech K MeHio
02).

mCMemeHMe I

| [rRwlei | [ [ |

E3 +1000 =] +000 || |

CwmelLeHne aHanoroBoro curHana 3agaHusa (guanasoH oT —
1000 go +1000) — aTo NnporpamMmmmupyemas BefmynHa,
pobaBnsiemas kK 3Ha4YeHuo curHana 3agaHusi CKopocTu
01.01. Ha npaktuke noneseH Ans NoacTPONKM CKOPOCTH,
Kak Hanpumep, Nony4aemMoi oT gaTymka npu ynpaeneHmu
HaTsHKEHNEM, UNN MOXKET UCMONb30BaTbLCA AN YCTaHOBKM
yxoda 4acToTbl UMM MUHUMArbHOW CKOPOCTW.

CurHan 3agaHusi CKOpPOCTU Npu
MeAreHHOM BpalleHUU ABUraTens

l [Rw [ 8i | [ [ |

EX +1000 =] +050 || l

CTaHOBUTCH MCTOYHWKOM CUrHana 3agaHus CKopocTH,
Korga Bblbupaetcsa napametpom 01.13 (ynpaBnsiembim no
ymonyanuio knemmamun TB3-22 n TB3-23). ObecneumsaeT
yA06HY0 BO3MOXHOCTb YCTaHaBNMBaTb Tpebyemyto
CKOPOCTb, OTNMNYaKoLLYytCs OT (M 0BbIMHO MeHbLLE, YeMm)
06bl4HOro curHana 3agaHus ckopoctu. JormkeH OblTb
MeHbLLEe MaKCMMarnbHOW CKOPOCTW, YyCTaHaBNMBaeMoun
napameTtpom 01.06 n 01.09.

mMaKCMMaﬂbHaﬂ CKOpPOCTb Bnepen I

| [Rwfuni ] [ [ |

| ¢ | oromo+1000 [=] +1000 || |

YcTaHaBnmBaeT BEPXHUIA Npeaern CKopoCTy Mpy BpaLleHum
Bnepes.

69




[AIYA MHMManbHas CKOpocTb Bnepen I

| [Rw Juni | | [ ]

| ¢ | oromo+1000 [=] +1000 | ||

YcTaHaBnmBaeT HWKHWUIA Npeaen CKopoCcTu Npu BpaLLeHUn
Bneped. MuHuManbHoe 3HayeHe CKOpoCTU He AeCTBYeT,
ecnu bunonsapHbi cenektop 01.01 =1 gns
npeaoTBpaLleHns konebaHnii Mexay MUHUMarbHbIMU
3Ha4YeHMsAMM CKOPOCTM Brepea v Hasag, Korga BXO4HON
CUrHan 3agaHus CKOPOCTW PaBeH HyIio.

[N MyHMManbHas CKOPOCTb Ha3ad I

| [Rw uni ] [ [ |

[ ¢ ] or-1000m00 [=] -1000 || ||

YcTaHaBnmBaeT HWKHWUIA Npeaen CKOpoCTU NpU BpaLLeHUn
Ha3ag. MuHumaneHoe 3HauyeHue CKOpoCTU He AeWCTBYET,
ecnu 6unonsapHeii cenektop 01.01 =1 anga
npegoTBpaLleHuns konebaHni mexagy MUHUManbHbIMU
CKOPOCTSIMU Briepes 1 Ha3ag, koraa BXOAHOW curHan
3aaHunsl CKOPOCTU paBeH HyIIo.

mMaKcumaanaﬂ CKOpPOCTb Ha3ag I

YeTblpexkBagpaHTHbIN

| [Rwlwi | [ [ |
[ ¢ ] or-1000m00 [=] -1000 || |
OpHokBagpaHTHbIN

| [Rwluwi | [ [ |
(el o =] oo | ]

YcTaHaBnvBaeT BepXHWUIA npegen CKoOpoCTy Npy BpaLLeHnm
Ha3ag.
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Bbi6op GMnonsipHoOro aHanoroBoro
CUrHana sagaHusi CKOpocTu

YeTblpexkBagpaHTHbIN

| [rRw ]t | | | |
L3 | =] 1 [ 1
OpHoKBaApPaHTHbIN

l [rRw et ]| | [ |
KX =] 0 [ 1

Korna napameTp yctaHoBneH Ha 1, No3BonsieT npusogy
pearnpoBaTb Ha GUNONSPHLIN aHAMNOroBbIA CUrHar
3apaHus (01.02), B cnydyae KOTOpOro HanpasfneHve
BpaLleHns byaeT onpeaensaTbcst GUNONApHbIM CUTHANOM.
CuvirHan nonoXxuTensHol NonspHOCTY Bbi3biBaeT
BpaLlLleHVe Bnepes; curHan oTpuuaTenbHOW NOAsSiPHOCTY -
Hasag. Korga 01.10 = 0, npuBoa paboTaeT B yHUNOMSAPHOM
pexume, CUrHarnbl OTpPULATENbHOW NOMNSPHOCTH
BOCMPVHUMAIOTCH Kak TpeboBaHue HyneBow CKOPOCTH.

mCMrHan 3apaHus ckopocTu "BKIKOYEH" I

| [Rw Bt [ [ [ |
@ = 0, curHan sapanus
CKOPOCTY OTCYTCTBYET

Mo3BonsieT NPUMEHNTbL CUrHan 3aJaHusi Mo CKOPOCTM K
napameTpy 01.03 - curHan 3agaHvsa 4o pamnsbil.
YcTaHaBnmBaeTcs Ha HoMb, ecnn knemma TB3-21
(BpaLleHue paspeLleHo) He akTuBM3poBaHa. [laHHbIN
napameTp He MOXeT ObITb yCTaHOBMNEH Ha 1, ecnu knemma
TB3-21 HeakTuBu3mposaHa. Kpome Toro, napameTp
3aBMCUT OT COCTOAHUS HOPMaIbHbIX NTIOFMYECKNX (PYHKLNNA,
obpaTuTtech k MeHto 08. o ymonyaHuto ynpaeneHme
nponcxoant Yyepes knemmbl TB3-22, TB3-23, TB3-24, TB3-
25.

Ecnu npucytcteyeT curHan BPAWEHWNE PA3PELLEHO,
nporpaMMupyeMbIi BXOL, MOXET MCMONb30BaTbCH ANA
ynpaBneHus Tonbko napameTtpom 01.11, korga
HOpMarsbHble nornyeckme yHKLUN 3anpeLleHbl.

mwsmeueﬂue NOoNAPHOCTU I

| [Rw Bt | [ [ |

E3

Bbibop peBepca n3MeHsieT NoMsipHOCTb CUrHana 3agaHust
ckopocTu. [leficTBue ero 3akrnovaeTcs (Ans YeTblpexkBaa-
PaHTHbIX MPMBOAOB) B U3MEHEHUW BOCNPUSITUSA CUrHana
CKOpOCTU 6€30THOCUTENBHO K HOMUHANBHOMY
HanpaBneHusl BpalleHns ABuratensi. 3Ha4yeHue faHHOro
napameTpa no ymondanuio 01.12 = 0, nHBepTMpOBaHNE He
npumMmeHsieTcsa. o ymonyanuio ynpasneHme nponssoauTcs
yepes knemmbl TB3-22, TB3-23, TB3-24 n TB3-25.

||E> | 0, Hasapg He BbI6VIpaeTCﬂ || ||
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melﬁop MeArneHHOro BpalweHua gsuratens I

| [Rw Bt [ [ [ ]
¢ il R

Bbibop MeaneHHoOro BpalleHus ABUraTens 3aMeHsIeT BCe
Opyrue curHanbl 3agaHusi CKOPOCTU NyTEM BKITHOYEHMS
CurHana 3afaHvsi MefeHHOro BpalleHus, napameTp
01.01. 3HayeHue no ymonyaHuio napameTpa 01.13 =0,
OeNCTBYET Kak 0ObIYHbIV CUrHan 3agaHus CKOPOCTU.
Ynpaensietcs knemmamu TB3-22, TB3-23.

mBHGop curHana sapanus 1 I

| [Rw et [ [ [ |
L2 ] =] 0 [ |

[Ba cenektopa curHanos 3agaHus 01.14 n 01.15 smecte
No3BONAT BbIOpaTh OOUH U3 YETbIPEX CUrHANOB 3a4aHNs
ckopocTu, napameTpbl ¢ 01.17 no 01.20.

1.14 1.15 BbIGpaHHbIW curHan sagaHus
0 0 1.17
1 0 1.18
0 1 1.19
1 1 1.20

melﬁop curHana sagaHus 2 I

| [Rw Bt | [ [ ]
El =] 0 |

[lBa cenekTtopa curHanos 3agaHunsa 01.14 n 01.15 sBmecte
Nno3BONsIOT BbIOpaTh OAMH U3 YETLIPEX CUTHANOB 3afaHns
ckopocTtu, napameTpbl ¢ 01.17 no 01.20. Cm. Tabnuuy,
NPVBEOEHHYHO BhILLE.

BrnokupoBka HyneBoro curHana sagaHus
cKopocTU

| [Rw Bt [ [ [ |
0, sanpeuierue He

£ =
npumMeHaeTca
MpepoTBpallaeT Nyck npueoaa Ao Tex nop, noka
aHarnoroBbIi curHan 3agaHus CKOPOCTU, BHELLHWUIA UNn
BHYTPEHHWI, He ByaeT GM30K K Hynio:

-8 < 01.01 < +8 (3Ha4eHus B npeaenax 0.1% oT nonHomn
CKOpPOCTK)

OTa PyHKUUS yaoGHa B MPUMEHEHUSIX, B KOTOPLIX AMS
6e30nacHOCTY UNM KOPPEKTUPOBKU NpoLiecca oneparop
onpegensieT CKOpoCTb NyTeM HabnoaeHWs 3a NPOLLeccoMm,
HanpuMep, NPUBOALI MPECCOB UMK NPUBOAbI TAMN.
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(kYA CvrHan 3agaHua 1

CurHan 3agaHusa 2

CurHan 3agaHua 4

|
I
Curnan 3agaHua 3 I
|
|

[rRw] e | [ |

| ¢ | ||Ei>| Kak ykasaHo Huxe || ||

Yepes nporpammupyembii Bxog 07.15 curHany 3aganus 1,
napameTpy 01.17 no ymonyaHuio Ha3Ha4YaeTcs BHELLIHWUA
curHan 3agaHus ckopoctu (knemma TB1-3).

CwvrHany 3agaHusa 2, napameTtpy 01.18 no ymonyanuto
npucesaunaetca 3HadveHune +300.

CurHanbl 3agaHus 3 u 4, napameTtpbl 01.19 n 01.20, no
YMOIYaHmo NpUCBanBaTCs NPorpamMmmMmnpyemMbiM BXO4aM
GP3 (TB1-6) n GP4 (TB1-7), COOTBETCTBEHHO.
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MeHto 02
Pamnbi

Hwxe nprBeOeHsbl NPUHLMINANBLHO pasHble
CyLLEeCTBYIOLLME BapUaHTbl HACTPOMKM pamnbl:

1. Bes pamnbl BoobLe, 06xoaa yHKLMM pamMnbl.

2. Beblbop pamnbl Bepe U pamnbl Hasag Ans
HOpMarsibHbIX PaGoYMX YCMOBWIA U AOMOMHUTENBHASA
oTAenbHas pamna Anst MEAJIEHHOrO BpaLLEeHus
ABuratens.

Cnocob BbiGopa pamn obecnevmBaeT MakCUMarbHyto
rmbkocTb. [Ing kaxgoro pexvma paboTbl CyLLEeCTBYIOT ABa
BO3MOXHbIX 3HA4YE€HUS pamrbl, HAaNpumep, yckopenusi 1 n 2
Briepes, 3amegnenus 1 n 2 snepea v Tak ganee. O6wmin
CenekTop pamnbl NO3BOMSIET BLIMOHUTL NEPEKIIOYEHME
Mexay ABYMS rpynrnamMu (Bce nepsble Unu BCe BTOpbIE).
Kpome Toro, nmeetcsi BO3MOXHOCTb U3MEHUTbL paMnbl 1 1
2 B nobom KBagpaHTe B npeaenax obLiero Boibopa.
CeneKTopbl pamrbl MOTyT yNpaBnsTbCst N0bbIM
nporpammupyembiM LMpPOBLIM BXOLOM.

[ng akTuBu3auum pamnbl MEAEHHOTO BpaLLeHNs
TpebyeTcs BbiOpaTh curHan us napametpa 01.13 B
[OMNOrHEeHne K paspeLLeHnio BbIMOSTHEHUS 3TON PyHKLNN,
napameTp 02.13.

[Henctene pamnbl MOXeT BbITb NpepBaHO NapameTpoM
YAEPXUBAHUS paMmMbl, KOTOPbIV, €CMK yCTaHOBMEH Ha 1,
noaaepXvBaeT BbIXO pamrbl Ha TEKYLLEM 3Ha4YeHuu.
3anpelleHre pamnbl 6NokupyeT 3Ty MYHKLUMIO.

3HayeHne curHana 3agaHus CKOpPOCTHK nocne pamnbl
KOHTpONMpyeTcAa COOTBETCTBYIOLLMM CUTHANIOM 3aaHuA.

marHan 3ajaHUsA CKOPOCTU Mocre pamnbi I

| [rRO[ & [ [ [ ]
E3

KoHTponupyeT 3HaveHue curHana 3agaHus CKopocTu
nocne obxofda pamnbl UNK nocrne Toro, Kak oH 6bin
n3MeHeH BblIbpaHHON pamnon.

mPamna paspelueHa |

| [rRw [t | [ | |
L8| 1 =]
Ecnv gaHHbIn napameTp 3anpeLueH, To CUrHan 3agaHnst
CKOpOCTHM nocrie pamnbl, napameTtp 02.01, ctaHoBUTCSA

paBHbIM CUrHany 3agaHus CKopocTu 4O pamnbl, napameTp
01.03, acpbdpekTBHO 06X0AA DYHKLMM PaAMMbI.

1000 [] 1

paspeLueHo || ||
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m)'p.epxmsanue pamMnbi I

| [rRw ]t | [ [ |

E3

[aHHbI napameTp, 6yayyn yCTaHOBMEHHbLIM Ha 1,
YAEPXKMBAET BbIXOA, paMnbl HA TEKYLLIEM 3HAYEHUN.
Vcnonb3ysi nporpammupyemblii BXoA, ANs ynpaBrneHust
OaHHbIM NapamMeTpoM, MOXHO YNpaBnATb CKOPOCTbIO
BpaLlLleH/st NpuBo4a C NOMOLLBIO KnaBuL "yBennyeHmsa" un
"yMeHbLUeHUs" BMeCTO NoTeHUMoMeTpa Unm Apyroro
NIaBHO N3MEHSAEMOro UCTOYHMKA 3aaloLLero curHana.
3anpeLueHve pamnbl 6noknpyeT aTy yHKUMIO.

YckopeHue Bnepen 1

3amepneHue Bnepeg 1

|
|
3ameaneHue Hazapg 1 I
|

YcKopeHMe Hasag 1
l [Rwfuwi] [ [ |
¢ o~1909 [=] +0s0=5¢ Jo1c]

B 3aBncMmMOCT OT HEOOGXOAUMOCTY AaHHBIA NapameTp
onpefensieT BpeMs Ha YCKOpPeHne OT COCTOSIHUSI MOKOS A0
mMakcumanbsHon ckopoctm (01.03 = 1000) nnu Ha
3amepnsieHne OT 3TOW CKOPOCTUN A0 COCTOSHUS MOKOSI.

YckopeHue Bnepeg 2

3amepneHue Hasapg 2

YckopeHue Hasag 2

|
3ameaneHue Bnepea 2 I
|
|

[Rwluni] [ [ |

g o~1909 [ +100=10c Jo1c]

AnbTepHaTUBHbIE BENMYMHBI pamnbl YCKOPEHUS U
3amMenneHus.

BenuuunHa pamnbl MeaneHHOro BpalleHus
AaBurartens

[Rwluni] [ [ |

+100=10c¢c

8| o0-~1909 =] [o1¢c]

[aHHbIn napameTp onpeaenseT BeNUYnHY YCKOPEHUs 1
3amepnnieHus, korga BolbpaH curHan 3agaHns MeaneHHoro
BpalleHus asuratens (01.13 = 1). nsa Bbibopa
ycraHoBuTe 02.13 = 1.
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02.13 BknrouyeHue pamnbl MegneHHoro
) BpaleHusa agBuraTens

[Rw Bt | [ [ |

| ¢ | 0wumm 1 ||Ei> | 0, 3anpeLieH " |

[aHHbI napameTp 3agaeT BENUYUHY pamnbl
(onpepensiemyto napameTtpom 02.12) npn MeaneHHoOM
BpaLleHumn asuratens. Ecnu oH He BbIGpaH, ons
MeAIeHHOro BpalleHns, a Takke A4S HOpMarnbHOro

pexuma paboTbl ucnonb3yrTcst 06bIvHbIe pamnbl ¢ 02.04
no 02.11.

Bbi6op yckopeHusi Bnepen

Bbi6op 3aMeaneHus Bnepes

Bbi6op 3ameaneHus Hasan

[\ VA BL1Gop yckopeHust Ha3ag

[Rw [ Bit [ [ ]

| ¢ | 0 vnm 1 ||E> | 0, pamna 1 " |

BbibepuTe aaHHbIM napameTp U3 rpynnsl 1 nnm 2.

OTK cenekTopbl NO3BOMAT BbIbpaTe pamMnbl 04HON 13
OBYX rpynmn, No3BOsist OTAENbHO U3MEHATb BENUYUHY
YCKOpPEHUst /unun 3aameaneHuns npu nonyyeHnm
COOTBETCTBYHOLLEN KOMaHAbI.

m06u4m71 ceneKkTop pamnbl |
| [Rw Bt [ [ [ |
| ¢ | 0 vnm 1 ||E> | 0, rpynna 1 " "

[aHHbI napameTp paspeLuaeTt BbIGOp Mexay BCemun
pamnamu rpynnel 1, ecny napameTpbl ¢ 02.14 no 02.17
yCTaHOBIEHbI Ha 0, unu Mexzay Bcemu pamnamu U3 rpynmbl

MacwrabupoBaHue pamnbl (x 10) I
[rRw et [ [ [ |
| ¢ | 0 vmm 1 ||E> | 0, 3anpetLLeHo " "

Korga napameTtp 02.19 = 1, Bpemsi pamnbl YCKOPEHUS 1
3amepnieHns ymHoxaeTcs Ha 10.

Mentor I
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MeHto 03

BbiGop oGpaTHOM CBA3U U KOHTYP
ynpaBfeHUs CKOPOCTbIo

CyLlecTByIOT ABa NPUHLMNNANBLHO Pas3nunyHbIX BXoaa
KOHTypa CKOPOCTW: CUrHarn 3agaHus nocne pamneol,
napameTp 02.01, n HEU3MEHAEMBIV CUrHan 3agaHus
ckopocTtu, napameTp 03.18. CurHan 3agaHus nocrie pamnbl
MOXXET CyMMMUPOBATLCS C HEU3MEHSIEMbIM CUTHANOM
3a[laHNs CKOPOCTU UNK 3ameLLaTbCsl M. ArbTEpHATUBHO B
KayecTBe curHana 3agaHus CKOpocTu MOXeT
NCMONb30BaTbCHA TONbKO HEM3MEHSIEMbIV CUTHarn 3aaHus.
BbiGpaHHEkIN BXO4 MOXET ObITb UBMEHEH NyTEM
pobaeneHns cmelleHnsi. PesynbTtaT 3TOro CyMMUpPOBaHUS
n 6ygeTt okoH4yaTenbHoM ckopocThio (03.01), koTopas
anrebpanyeckn CyMMUpyeTcs C curHanom obpaTHoM CBSA3M
Mo CKOPOCTM U CTaHoBUTCS owmbkoin ckopoctu (03.06).
[na nonyyeHus BbIXOQHONO CUrHana KoHTypa ynpaBreHusi
CKOPOCTbIO OLIMGKa CKOPOCTM B KOHLe obpabaTbiBaeTcs
MO dyHKumen.

MmetoTcst TpM UCTOYHUKA curHana obpaTHOWM CBA3M Mo
CKOPOCTU: 9HKOAEP (MMNYNbCHBIN TaxoMeTp),
TaxoreHepaTop (TaxoMeTp) UK HanpshXKeHNe Ha SIKope.
Kakor 6bl UICTOYHMK He Obin BbibpaH, OH CTAHOBUTCS
curHanom obpatHoi cBsiau no ckopoctu (03.02). Ecnn
BbIOpaHO HanpspkeHne SKops, CHaYana oHO cknafbliBaeTcH
¢ komneHcaumen IR (03.05), koTopasi nony4aeTcs nocne
WHTErPUPOBaHUsi OLLIMOKN CKOPOCTU, 3aTEM KOMIMEHcaLs
IR nn6o cymmupyetcs, nubo BeluMTaeTCs U3
macLuTabupoBaHHOro curHana obpaTHoOW CBA3M MO
HanpsPKEHUIO Ha sSiIKope B COOTBETCTBUM C TEM, YTO
BblGpaHo - komneHcauus IR nnu nagexuve IR.

CurHan obpaTHOI CBSA3M MO HAaNPSXKEHMIO Ha sikope
nocTynaeT Ha KomMnapaTop C Lenbio ukcaumnm ypoBHsi
HanpshKeHWUs!, UCNOMb3yeMOro B Ka4eCTBe BHYTPEHHEro
curHana ans npefoTBpalleHns neperpysku Skops no
HanpsbkeHuto. MapameTtp 03.15 cTaHOBUTCS YpPOBHEM
dmKcaummn HanpsKeHus.

CuvrHan obpaTHol CBA3M MUCToNb3ayeTcs B AanbHeELLeM
ANS ABYX Lenei: Ans uHaMKaumMm ckopoctu B obopoTax B
MUHYTY W AN UHOWKAUWMKU HYNEBON CKOPOCTHU.

MOKouaneanaﬂ BefiMYnHa curHana
3aAaHusi CKOpoCTU

| [ro 8| [ [ |
(8] =xt000 [5] [ |

[aHHbI NapameTp KOHTPONUpyeT curHan 3agaHust
ckopocTu nocne obxoga pamrbl Uy Nocne Toro, Kak OH
6bIN N3MEHeH pamnon U/MnNn Hem3aMeHseMbIM CUTHANoOM
3agaHus ckopocT (03.18) 1 TOYHLIM CMELLEHNEM
HacTpoviku (03.22). MpeactasnseTt cobon curHan 3agaHus
CKOPOCTW, KOTOPbIV NOCTYNaeT B KOHTYP ynpaBreHus
CKOPOCTbIO NpMBOAa B TOYKE CYMMUPOBAHNS CKOPOCTM.

mOGpaTHaﬂ CBSi3b MO CKOPOCTU I

| [roJ & [ [ [ ]

(o] #1000 =] |

[laHHbIN napamMeTp KOHTPONUpyeT 3HaYyeHne curHana
obpaTHOI CBA3M MO CKOPOCTU, NOCTYNaILEro OT O4HOro 13
TPeX UCTOYHMKOB: dHKOAepa (MMMyNbCHOro TaxomeTpa),
TaxoreHepartopa (TaxoMeTpa) Ui HanpsKeHUs AKops1.
Bbibopom nctovHuka ynpaensaoT napameTpbl 03.12 n
03.13. 3HayveHne ucnonb3yeTcsa A4S 3aMKHYTOro KOHTypa
ynpaBsrieHusi CKopocTbto ABuraTtens. MacwrabuposaHune
curHana sHkogepa (MMnNyrnbCHOro TaxomeTpa)
ocyllectensieTcs HacTporkon napametpa 03.14. CurHan
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0o6paTHOI CBA3M NO HaMPSAXEHUIO Ha AKope ynpaBsnseTcs
YCTaHOBKOW MakCUMarbHOro HanpsKeHUs Ha sikope, nyTem
3agaHus napametpa 03.15. [Ina macwtabupoBaHus
curHana obpaTHoW CBSi3u TaxoreHepaTtopa (TaxomeTpa)
ucnone3yetcs noteHunomeTp. CrurHan obpaTHoNm CBA3M Mo
ckopocTn 03.02 cymmmpyeTcs ¢ KOHEYHOW Tpebyemon
ckopocTbto 03.01 B TOUke CYMMMUPOBAHUSA KOHTYpa
ynpaBneHusi CKOPOCTbHO.

O6paTHas cBs3b N0 CKOPOCTHU
(o6opoThbl B MUHYTY)
| [rRof & | | [ |

=] |

MWH.

| 8| +1999

MacwwTtabvpoBaHHOe 3Ha4YeHne curHana obpaTHon CBS3N
Mo CKOPOCTUW ABUraTens Ans CYUTbIBAHUS.

MHanpﬂmeHue Ha sikope |

| [rofBi [ [ [ |
(8] w000 [ | 8 |
Bblxop. IR KomneHcauuun I
| [rofBi [ [ [ |
(8] #1000 [ ]

PesynbTaTt BbIGpaHHOro 3HaYeHus komneHcauumm IR,
napameTp 03.17, OeCTBYIOLLEN HA MHTErpanbHbIA BbIXOL,
KOHTYpa ynpaBrieH1si CKOPOCTbHO.

OwwnbKa No ckopocTn I

l [ro 8 | [ [ |

(o] #1000 =] L1

PesynbTaT cymmnpoBaHusa okoH4YaTenbHoln Tpebyemon
CKOPOCTU M cUrHana obpaTHOM CBSA3M N0 CKOPOCTH nocre
dunbTpaumm.
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03.07 BbixoaHOW cUrHan KOHTypa ynpasrneHus
' CKOpPOCTbI0

| [ro & [ [ [ ]

(o] s1000 =] 1

BbixogHon curHan MNWO-perynatopa KOHTypa ynpasneHns
CKOPOCTbI0, KOTOPbIN CTAHOBUTCS CUrHarNoM 3agaHusi Toka
(meHio 04).

UHTerpupoBaHHas owmnbKa No CKOPOCTH |

| [ro] 8 | [ [ |

(o] s1000 o] |

WHTerpnpoBaHHOe 3Ha4YeHue owmnbkm no ckopoctu 03.06,
ncnonb3yemoe B kayecTBe BXOAHOIO cUrHana ans
BblyMcreHuns IR komneHcaummn npu ncnonL3oBaHnm
obpaTtHon cBa3n no HanpsxeHuto skops (AVF).

mnponopuuouanbubm Ko3adph. ycuneHus
KOHTypa ynpaBrieHUs1 CKOPOCTbIO

| [rRwluni] [ [ |
L8] ST

KoachdumumeHT, Ha KOTOpbI YMHOXaeTcs oLmbka no
CKOPOCTW, AN onpefeneHnst BEMMYMHbI KOpPEKLIK.
3Ha4veHue napameTpa 03.09

8
YBenuyeHve AaHHOTO 3HaYEHUS NPUBOAMUT K YBENTUYEHMIO
AemMndurpoBaHnsa CMCTEMbI U NEPEXOAHOro npouecca
OTKMMKa ckopocTu. Mpu CNLHOM yBENUYEHUN 3TOTO
3Ha4YeHus1 Npy Habpoce Harpy3ku cuctema ctaHeT
HecTabunb-Holi. ONTMMarnbHON HAaCTPOKOW ABNSETCS
camoe 605bLLOE U3 BO3MOXHbIX 3Ha4Y€HWI 0
BO3HWKHOBEHNS HecTabunbHoCTU. OnTUManbHble
XapaKTEPUCTUKN KOHTYpa YNpaBneHNsi CKO-POCThLHO
JocTuralTcsa nyTeM pasyMHOro 06beau-HEHMS BCEX TPEX
koachdpuumeHToB yeunenus MNMUNO-perynatopa. Cm.
napameTp 03.28 Ans yBenu4eHns nponopLmMoHansHOro
KO3 p1UMEHTa yCUNEHUs KOHTypa yrnpaBreHus
CKOPOCTbIO B YeThIpE pasa.

MHTerpaanbm Ko3adph. ycuneHus KoHTypa
' ynpaBrneHusi CKOpoCTbio
| [Rwfuni] | | |

[g] o265 [o] o0 | |
KoadhduumeHT, Ha KOTOpbIA YMHOXaeTcs oLnbka no
CKOPOCTY ANsi NONy4YEeHUs BENUYUHbBI KOPPEKLIMN.
6f x (03.10)

256

roe f = yactota nuTaloLen ceTu.

[aHHbIN KO3 DULMEHT rapaHTUpPyeT HyneByto OLNOKY No
CKOPOCTW NpW NOCTOSIHHOW Harpyske, yBenuyeHve
3Ha4YeHUs faHHOro KoadumumneHTa NpMBOAUT K
YBENNYEHUIO CKOPOCTW BOCCTAHOB-IIEHMS MOCe
NpunoXxeHns Bo3myLleHns. Ecnn ero BennunHy caenatb
CNULLKOM GONbLUOR, BMECTO ObICTPOI HACTPOWKM CKOPOCTb
OyneTt umeTb TeHAeHUMIo K konebanuam. OnTrmarnb-HoN
HacCTpOWKON ABngeTca camoe 6onbLLoe U3 BO3MOXHbIX
3Ha4YeHUn o MOMeHTa Havyana konebaHun. OnTumanbHble
XapaKTEPUCTUKN KOHTYpa YNpaBrneHnsi CKOPOCTbIO
JocTuralTcsa nyTeM pasyMHOro oobeamHeHust Bcex 3
KoahuumneHToB yeunenus MNMNQ-perynsatopa.
WHTerpanbHbI koadbdmumneHT ByaeT 3admKenpoBaH, ecnm
BblIGpaH pexunmM KpyTsALWEro MOMEHTa UMK NPUBOA
HaxoaMTCsi B PEXMME OrpaHU4eHns ToKa.
OunddepeHumanbHbIn Koadd. yecuneHus
KOHTypa ynpaBJieHUsA CKOPOCTbHO

0~255

KoadpomumeHT =

KoadhdomumeHT =

[Rw Juni | [ [ |

Mentor I
Boinyck: 10

(8] o255 [ 0 | |
KoachbdumumeHT, Ha KOTOpPbIN YMHOXaeTcsa oLwmb-ka no
CKOPOCTW ANsi NONy4YeHNs1 BENNYUHBI KOPPEKLIUN.
CyLecTBYyOT TPM BO3MOXHbIX MICTOYHMKA BXOLHOMO
curHana gng aToro yneHa: KoHeyHas Tpebyemas ckopocTb
03.01, curHan obpaTHom cBaA3um no ckopocth 03.02 nnu
owwmbka no ckopoctn 03.06. CenekTopom siBnsieTcst
napameTp 03.24. QuddepeHumanbHbIi KOIPPUUNEHT -
3TO (PYHKLMSA CKOPOCTU U3MEHEHWS BENNYNHBI BXOOQHOTO
curHana.

Ecnu Bxogom siBnsieTcs olwmbka no CKOpocTuy, napaMmeTp
03.06, BbIxogHOM curHan GyaeT oTpu-uaTenbHbIM Npu
BO3pacTaHumn owmnobKkn. TOT NpoLEecC UMeEeT 3aTyXatoLLmi
XapakTep.

Ecnu B kayecTBe BXOOHOIO CUrHana ncnosnb3yeTcs
OKOH4YaTemnbHasa BenuMyMHa 3aaHus CKopocTu, NnapameTp
03.01, BbIxO4HOM curHan OyaeT NoNoXUTENbHbLIM, Koraa
OKOH4YaTenbHasa Tpebyemasi ckopocTb OyaeT Bo3pacTaTh.
OT0 Ha3biBaeTCsl Npsimasi CBA3b MO CKOPOCTM.

Ecnu B kayecTBe BXOOHOIO CUrHana BbICTynaeT curHan
obpaTHol cBA3M nNo ckopocTu, napameTp 03.02, BbIXOQHOWM
curHan GyaeT oTpuuaTtensHbiM, ecnv curHan obpaTHown
CB$13M MO CKOPOCTM YBENUUMBAETCS. Takon NpoLecc Takke
HOCWT 3aTyXaloLMiA XapaKkTep, HO 3aBUCUT TONBbKO OT
M3MEHSIOLLIErocs 3Ha4YeHnsi curHana obpaTHon CBA3N No

CKOPOCTW, @ He OT curHana 3agaHus CKOpoCTW.
Bbi6op uncpoBoi obpaTHOM CBA3U I

| [rRw ]t | [ [ |

= 0 (aHanorosas oGpaTHast
CBA3b)

¢ 0 wvnm 1

[HaHHbIn napameTp ycTaHaBnmBaeTcs Ha 1 Ans Beibopa
obpaTHol cBA3M 3HKOAEepPa (MMNYNbCHOroO TaxoMeTpa). Ans
BblbOpa aHanorosow 06paTHON CBA3W AaHHLIA NapameTp
ycTaHasnueaetcs Ha 0.

03.13 Bbi6op aHanoroBou o6paTHOM CBSA3U NO
' HanpsiXeHUIo AKOPs/BHELUHUMA UCTOYHUK

| [Rw Bt | [ [ |

0 (aHanorosas oGpaTHast
CBA3b)

¢ 0wvmm 1 =

[aHHbI napameTp onpeaenseT TMN aHanoroson obpaTHom
CBSA3M N0 CKOPOCTK, koraa napameTp 03.12 ycTaHOBMEH Ha
3HayeHue 0. YcTaHaBnmBaeTcs Ha 1 ans Beibopa
obpaTHO CBA3M NO HanpsbkeHWto sikopsi. Hactpoiika no
YMOI4aHMo COOTBETCTBYET BbIOOPY aHanoroBon obpaTHown
CBA3W OT TaxoreHeparopa (TaxomeTpa) UM aHanormM4Horo
BHELUHEero UCTOYHUKA, NOAKMYEHHOro K knemme TB1-09.

03.14 MacwTtabupoBaHue o6paTHOM CBA3UN
3HKoAepa

| [Rwfuni ] [ [ |

E3

3HayeHue cnefdyeT yCTaHOBUTbL Ha COOTBETCTBYIOLLIEE
MakcuMMarbHOW CKOPOCTY 3MEeKTpoABUraTens U KonmyecTBy
MMMyNbCOB HAa OAWH 00OPOT 3HKoAEpPa (MMMYNbCHOro
TaxomeTpa). Ansa BbluncneHuns koadduumneHTa
MacLuTabnpoBaHus:

0~1999 =] +419 || |

6
o 750x10
MacwtabHbin koapPruneHT= ———
xn
roe:
N = kon-Bo nmnynbcoB Ha 1 060poT AN 3HKo4epa
(MMnynbCcHOro TaxomeTpa)
N = MakcuMarnbHasi CKOpOCTb 3NIeKTpoaBuraTens B

o6opoTax B MUHYTY.

75




3HayeHve No ymonyaHuto onpegensietcs Ha ocHose 1024-
UMMYIbCHOTO 9HKOAEpa (MMMNyNbCHOro TaxomeTpa) v
MaKcumarnbHOW ckopocTu, paBHor 1750 o6opoToB B
MUHYTY. MakcManbHasi YacToTa Anst aHkogepa
coctaBndet 105 kl'y,.

mMaKcumaanoe Hanpsi>keHne Ha sikope I

| [Rw Juni | [ [ ]

L3 ] [ v |

[aHHbIn napameTp onpeaenseT MakcumarnbHO
AOMNyCTUMOE HanpsikeHne, KoTopoe MoXeT BbITb NoaaHo
Ha sKopb. Korga B kayecTBe curHana obpatHomn cBssn
(03.12 = 0 1 03.13 = 1) BoIOBUpaeTCs HaNpsHxeHne AKops,
MaKkcMmarnbHOe HanpsKeHue Ha sikope Mcnonb3yeTcs Ans
MacLiTabnpoBaHUs pe3ynbTaToB U3MEPEHUS HanpsHKeHUst
Ha siKope Ans Toro, YTobbl curHan obpaTHoOW CBS3W Mo
CKOPOCTY 6bIn paBeH MOMHOW LKarne npy MakcumMarnbHOM
HanpspKeHUu.

Ecnu curHan obpaTtHoi CBS3W NOCTynaeT OT 3HKoAepa
(MmMnynbCHOro TaxomeTpa) unu TaxoreHepaTopa
(TaxomeTpa), HanpsixeHue Ha sikope 6yaeT HenpepbIBHO
KOHTponupoBaTbCs. PuKcaLmUsa YpOBHS NMPpUMEHSeTCS,
Korga HanpspkeHne NpeBbICUT 3HaYeHne, YCTaHOBIIEHHOE
napameTpom 03.15. 3T0 MOXeT Ucnosnb3oBaTbCs AN
npeaoTBpaLLeHUst yBENMYEHNS HaNPsXXeHUs CBbILe
3a4aHHOro ypoBHS.

0-1000  [=] +600

[nsa dwukcauum curHana obpaTHOW CBA3M MO HAMPSPKEHWIO
Akops Ha ypoBHe Ha 20% Bbllle MakcuMmyma Ans
paspeLleHns nepeperynupoBaHusi NpUMeHsieTcs
aBTOMaTUYECKMIN MacITabupyowmin KO3 ULNEHT,
paBHbI 1.2.
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MaKcumaanaﬂ cKopocTb (MacwTabupo-
BaHMe 4Yucrna o60poTOB B MUHYTY)
| [rRwfuni ] | [ |

K3

Wcnonb3yeTcst Tonbko Ans maclutabupoBaHusi o6paTHOM
CBS3M MO CKOPOCTM C TEM, YTOObI 3HayeHne,
BbicBeumBaemoe B napametpe 03.03, 6bino
AeNCTBUTENBHOW CKOPOCTbIO, BbIPaXXeHHON B 06opoTax B
MUHYTY. 3Ha4YeHve, npumeHsiemoe ansi napameTpa 03.16,
OOMKHO ObITb 3HAYEHNEM MaKkCUMarbHOW CKOPOCTH B
obopoTax B MUHYTY (AeneHHoe Ha AecsTb, ecnm
MakcumarnbHas ckopocTb >1999 060pOoTOB B MUHYTY;
CKOpOCTb, BbicBe4MBaeMasi B napametpe 03.03 6yget
paBHa obopoTam B MUHYTY, YMHOXEHHbIM Ha 10).

KomneHcauvm IR I

| [Rwluni] [ [ |

06. B
MWH
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(03.08) x (03.17)
2048

OTO0 3HayeHne ncnonb3yeTcs Ans BbluMCNeHUs
KOMMEHCaUUN pe3ncTUBHOIO NafeHUst HanpsKeHUs Ha
SKOpe AN ynydleHnst ynpaBeHnsi CKOPOCTbIO Mpu
paboTe ¢ MEeHSIILLMMUCS Harpy3kamu, Korga B Ka4ectse
curHana obpaTHoW CBsI3M BbIOpaAHO HanpsiKeHWe sIKOpS.
KomneHcaums IR — 310 nonoxutenesHas obpaTtHas cBs3b,
KoTOopas, Oyay4n yCTaHOBIEHHOM Ha CNULLKOM BonbLuoe
3Ha4YeHue, MOXET Bbl3blBaTb HECTAOMITBHOCTb KOHTYpa
ynpaeneHusi. Kpome T0ro, COBpeMeHHbIe
anekTpoasuraTeny ¢ HabopHbIM KOPMYCOM MMEKT 0BbIYHO
BO3pacTatoLLy XapaKTepuCTUKy Harpy3ka/CKopocTb,
KOTOpas He NoAXoAnT ANsi 06paTHOM CBA3N N0 Hanpsike-
Huto sikopsi ¢ IR komneHcaumen. IR komneHcauus 6onblue
noaxoauT Anga ABuraternen noCTosiHHOro Toka co
CMeLLaHHbIM BO30Y)XAEHNEM C NIIOCKOM (a He
BO3pacTatoLlen) ANHAMUYECKOW XapaKTEPUCTUKOMN.
WHTerpan owmnbkn No CKOPOCTM UCMONb3YETCA B KAYECTBE
BXOAHOro curHana IR komneHcaumu, a He aAnst o6paTHon
CBSA3M MO CKOPOCTU, TaK Kak OH siBNSAeTCs Hanbornee
rnagkov nepemMeHHol. B ynpaBneHun ckopocTblo 3HavYeHne
MHTerpana owmbkM No ckopocTy npeacTaenseT cobon
YCTaHOBMBLLEECS 3HaYeHMe 3aaHuns Toka.

3HauveHue napameTtpa 03.05 =

HeusmeHsieMbI curHan 3agaHus CKOPOCTVII

| rw]ei | [ [ ]
E3 (07.110 || |

CurHan 3afjaHus CKopoCTu, NoAaBaeMblii K KOHTYpY
yrnpaBneHnst CKopocTblo 6e3 Npoxoaa Yepes pamribi.

1000  [2]
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melﬁop HeunsMmeHsieMoro sagaHus I

| [Rw Bt [ [ [ ]

E3

Ecnu napameTp 03.19 ycTaHoBneH Ha 1, a napameTp
"CurHan 3aganusa BKN" (01.11) =1, napameTp
"HensmeHsiembln curdan 3agaHums ckopoctn” (03.18)

pobaBnsieTcs B TO4Ke CyMMUPOBAHUS KOHTYPa yrnpaBneHust
CKOPOCTBHO.

m&(moqenue nageHus IR |

| [Rw et [ [ [ ]

E3

Ecnun 03.20 = 1 npy Mcnonb3oBaHUN HaNPsHKEHUS SIKOPs1 B
KayecTBe curHana obpaTHol CBA3M, CKOPOCTb
YMeHbLLIaeTCsl N0 Mepe YBENUYEHNUS Harpy3Ku.

0wvm 1 ||E> | 0 " "

0Owvm1 ||E> | 0 " "

OO6bIYHLIM MPUMEHEHNEM, HaNPUMeEDP, SBMSETCS
MeXaHNYEeCKU NPecc C THKENMbIM MaXOBUKOM.
MpumeHeHne napgeHus IR npepgoTepallaeT BHe3anHoe
yBenuyeHune Toka, obecneymBaeMoro npuBoAOM, B MOMEHT
Tonyka (BHe3arnHoe yBenmyeHue noTpebHOCTH B KpyTALLEM
mMomeHTe). Jlyyue, 4Tobbl NPMBOA AOCTABMAN SHEPTUIO K
MaxoBUKY B npoLecce Bcero paboyero uykna, a He ToNbko
B MOMEHT KOHTaKTa.

\X X B BknioyeHne BbixoAa pamnbl I

| [Rw Bt [ [ [ ]
E3

Korga 03.21 = 1, BbIxOgQHOM curHan pamnel JobaBnseTcs B
TOYUKE CITOXEHUSI KOHTYpa ynpaBrneHusi CKOPOCTbHO.

TouHas HaCTpOﬁKa CMelleHuna curHana
CKopocCcTu

| [Rw Juni | [ [ ]

E3

Mcnonb3yeTcs B kayecTBe TOYHOW HACTPOWKKN CUrHana
3aaHuns CKOPOCTU C LieNblo KOPPEKTUPOBKN UM BBEAEHUS
HebOoMbLIOro CMeLLEeHUS.

3HayeHune 0 gaeT cmelleHne -8 eanHuUL, 3Ha4YeHne no
YMOM4YaHuio AaeT HyrneBoe CMeLLeHre, a 3HaveHne 255
COOTBETCTBYET CMELLEHNIO +8 eanHuL,.

0wvm 1 ||Ei> | 1 || "

0~ 255 =] 128 | ||
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mnopor HYFNeBOI CKOpOCTH |

| [Rwuni ] [ [ |

E3

Mopor MoXeT perynupoBaTtbcs 40 foboro 3HayeHus
BM0Tb A0 25.5% 0T MakcMMarnbHOWM CKOPOCTMU.
O6patutecb Takke k napameTpy 10.09.

03.24 UcTouHuk gudchepeHumanHom
’ cocTaBnsowen

[Rw Juni | [ [ ]
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Bl
OundpdepeHumnanbHbi koadduumneHT NUO-perynsatopa B

KOHTYpe ynpaBJfieHNA CKOPOCTbHO MOXET NUCMNOoJb30BaTb
OOWH N3 Tpex NCTOYHUKOB!

1,203 [2] 1 || |

1 = OwwmbkKa ckopoctn 03.06

JemndupoBaHue n3meHsieT TpebyemMyto CKopocTb 1
06paTHyto cBS3b

2 = CwurHan 3aganus ckopoctu 03.01
Mpsimas cBs3b MO CKOPOCTK

3 = O6paTtHas cBs3b no ckopoctn 03.02
3aTyxaHue gencTByeT ToMnbKo Ha obpaTHYIo CBA3b
(npuHyauTensHas obpaTHasa cBA3b)

(W ODMNbLTP OLWMGKM NO CKOPOCTU I

| [Rwlun [ | [ ]

(5] 0~255 [=] 128 || |
_ 256

MocTosHHan BpemeHy dunbTpa = 6f x(03.25)

roe f = yacToTta nuTaloLLen cetu

PUNbTP HWKHUX YaCTOT AN CHUXKEHNS BMSHUA Ha curHan
owwmnbkum ckopocTu (03.04) nomex, Hanpumep, OT LLYMOB
TaxoreHeparopa (TaxomeTpa):

[ ¥ 3 Bxon TaxoreHepaTopa I

| [Ro[& [ [ [ |
E3

KoHTponupyeT nsmepeHunsi Ha Bxoae TaxomeTpa.
MoTeHunomeTp TaxomeTpa ncnonb3yeTcs Ans
MacLuTabupoBaHusl curHana obpaTHOW CBA3M,
COOTBETCTBYIOLLIEro NonHon ckopoctu asuratens, 03.26 =
1000. BeicBeuvBaeMble eanHULbI UMEKOT pa3mMepHOCTb =
0.1% nonHow CKOpOCTU Ha MpupaLLeHne.

#1000 [=] L1
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[ WYaEN 3ape3epBUpPOBaHO I

| [Rof & [ [ [ |

(8] =100 [ |

mnponopuuouanbublﬁ koacdhcmumeHT
YCUNEeHUs1 KOHTYpa CKOpPoCTH X 4

| [Rw et [ [ [ |
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YcTaHoBKa AaHHOro napameTpa Ha 1 NnpuBoaunT K
yBENVYEHNo NPONOPLMOHANbLHOIO KoadduumeHTa
YCUINEHNA KOHTypa YNpaBreHnsi CKOPOCTbIO Ha
KOadhpULMNEHT 4.

mKOG)(*)(*)VILIMEHTbI yCUNEHUs KOHTypa
ynpaBneHusi ckopocTtbio / 8

| [rRw Bt | | [ |
(] owwi [5] 0 [ |

Korga yctaHoBneH AaHHbIM napamMeTp, KO3 dULMEHThI
YCUNEHNs KOHTYpa yNpaBieHUsi CKOPOCTLI0 YMEHbLLAETCS

B 8 pas Tak, 4To

_ 03.09
[Mponopu. 3BeHO = ———

64

03.10x6 x f

WHTerpanbHoe 3BeHO =
2048
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MeHio 04
Tok - BbIOOp M orpaHuyYeHumn

OCHOBHbIM BXOZ,0M SIBNSIETCS BbIXOA KOHTYpa ynpaBrneHusi
ckopocTbio 03.07 B kOMOUHaAUMKM C 3agaHNEM MOMEHTaA
04.08 ans pexunmoB ynpasneHns KpyTALWMM MOMEHTOM
Unn TOKOM. DTW BXOAbI COAepXKaT curHan 3agaHus
MOMEHTA, K KOTOPOMY MOXET OblTb MPUMEHEHO CMELLeHNe
unu HacTpovika. PesynbTaT 3aTem noaBepraeTcs
OrpPaHUYEeHMNIO, NOCTYNALLEMY OT HECKOIBKUX MCTOYHUKOB,
BKkItoYasi obpaTHyto cBA3b No ckopocTu. LecTb GuToBbIX
napamMeTpoB ONpeaensioT PexnM ynpaerneHus:
ynpaBneHne CKOpOCTbHO, yNpaBrieHne TOKOM, KONTMYECTBO
KBaZpaHTOB M Tak Aarnee.

OCc0BEHHOCTbLIO 3TOTO MEHHO SIBMSIETCH BO3MOXHOCTb
aBTOMaTU4YECKOro NPMMEHEeHUs1 BTOPOro npezerna Toka
(04.07). ObpatuTech k napameTpam 04.10, 04.18 n 04.19,
KOTOpble NMO3BONAT NPUMEHUTbL 2 NPeaenbHOE 3HaYeHne
Toka nocrne Bolbopa BpeMeHHoI 3aAepXku. Takas
BO3MOXXHOCTb MOXET MCMOMb30BaTbCs ANt MPUMEHEHUI, B
KOTOPbIX HAaYamnbHbIA KPYTSALLUMIA MOMEHT MNpU Nycke
Harpysku 4OCTaTO4HO BbICOK, @ CO BPEMEHEM CTAHOBUTCS
MeHbLLE, Kak, Hanpumep, B HEKOTOPbIX NpoLieccax
MEXaHNYEeCKOro CMeLLMBaHus.

mCMrHan 3afaHusA Toka I

| (RO [ & [ [ [ ]
E3

CwurHan 3agaHusa Toka npeacTtaBnsieT cobow ynpaBnsiowmm
BXO/, TOKOBOIO KOHTYpa, Koraa npusoj paboTtaeT B pexume
ynpaBsrieHusi CKopocTbto. Nepen NpoxoxaeHnem TOKOBOro
KOHTypa curHan orpaHudmBaeTcst napameTtpamu 04.04,
04.05 n 04.06.

mOKOHHaTeHbeIVI CUrHan 3agaHusa Toka I

| EIED
E3

BbIxoa okoHYaTenbHOro 3agaHns Toka, MOCTYNaLWmn B
TOKOBbIV KOHTYP (MeHo 05) nocrne npoxoxaeHusi
OorpaHuUyeHnn.

mnpesblmeuue npeaensLHOro Toka I

| [rof 8 | [ [ |
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MpeacTtaBnset cobol NnpeaensHoe 3HaveHne Tpebyemoro
TOKa W SIBNSETCH pe3yrbTaToM BbIYMCIIEHNS CYXXEHUS TOKa,
3aBMCALLErO OT CKOPOCTU NN OrpaHnyeHns Toka 2 (ecnu
TakoBoe BbIOpaHo), NpuyemM JencTByeT TO, KOTOPOe
MeHbLLE.

Orpauuqeuue ToKa
(HayanbHas ToOYKa CY)XeHUA)

| [Rwluwni] [ [ |

L8]

[aHHbin napameTp obecneynBaeT CUMMETPUYHOE
orpaHuyeHve Toka ans MocTtoB 1 1 2 n siBnsieTcd
YMCIOBLIM YPOBHEM, OT KOTOPOro HAYMHAKT OENCTBOBATb
Mentor I

Boinyck: 10

0~1000 =] +1000 || |

dyHKUMK cyxeHunsa Toka. ObpaTuTteck k napameTtpam 04.20
1 04.21. OrpaHndeHue Toka 1 MOXET UCMOSb30BaTLCS B
NPUMEHEHUSIX, B KOTOPbIX HOMWHAsIbHAsi MOLLHOCTb
asuratensi B KBT 6yaeT MeHbLUe MOLHOCTY NpuBoaa, Kak
anbTepHaTMBa U3MEHEHWNIO (DUKCUPOBAHHOTO Harpy304YHOro
pesucTopa.

mToxoorpaHquHue mocTa 1 I

| [Rwluni] [ [ |
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OnpeaenseT MakcuMarbHbI Npeaen Toka 3adaHus, koraa
MOCT 1, MOMNOXUTENbHbLIA MOCT, NPOBOAUT TOK. 3acTaBnaeT
UrHopupoBaTh TpeboBaHue TokKa, NpeBsblluatoLlee
YCTaHOBIIEHHOE rPaHNYHOE 3HaYeHue.

[(ZX/ [ TokoorpaHu4yeHue mocTa 2 I

| [Rwfuni] [ [ |
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OnpepensieT MakcMarbHbIV Npeaen Toka 3afaHuns, koraa
MOCT 2, oTpuLaTenbHbIA MOCT, NPOBOAMT TOK. 3acTaBnsieT
UrHopupoBaTtb TpeboBaHue Toka, NpeBbilLaloLee
YCTaHOBIIEHHOE rPaHNYHOEe 3HaYeHue.

(IZX YA OrpaHuyeHune Toka 2 I

| [Rwuni | [ [ |
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CylLuecTByeT Kak AOMNONHUTENbHOE OrpaHMYeHmne Toka.
[aHHbIn napameTp npumeHseTcs kK o6omm moctam. Mpu
Heobxo0aMMOCTN NPUBOA MOXET BbITb 3anporpamMmMmMpoBaH
Ans aBTomaTtuyeckoro Bbibopa napameTpa 04.05 Ha
3anporpamMmmMMpoOBaHHbIA MHTEpBan BpeMeHW nocne
nonyyenus curHana MYCKA. O6paTtutecs k napameTpam
04.10, 04.18 1 04.19.

0~1000  [=] +1000 || |

0-1000  [=] [
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CVII'HaJ'I 3aAaHuA KpyTsllero MOMeHTa I
| [Rw & [ [ [ |

| ¢ | +1000 =] +000 | ||

[aHHoe 3HayeHne npeacTaBnsaeT cobowm BXO4HOWM curHan
TOKOBOTO KOHTYpa U MOXET BblOMpaTbecs Ans
NCMONb30BaHWS B MPUMEHEHUSAX, TPEDYOLLMX NPSIMOro
ynpaBneHust TOKOM (KpyTALMM MOMEHTOM ABUraTensi).

(12N B C MeLLleHMe 3a4aHNA TOKa I

| [Rw ] 8 | [ [ |

| ¢ | +1000 =] +000 || ||

CwmelleHne 3agaHns Toka UCNoMb3yeTcs Npu HacTponke
nop Tpebyemelin Tok, napameTp 04.01.

mBKmoquwe OorpaHun4yeHust Toka MmocTta 1 I

| [Rw et [ [ [ |

(o] owwti o 0 1

[ns BKNIOYEHMS OrpaHNYeHUsl Toka MocTa 2 YyCTaHOBUTE
napameTp 04.10 = 1. MoxeT n3MeHATLCS aBToMaTUYecku,
obpaTutech k napameTtpam 04.18 n 04.19.

mBKmoquue CMelleHusd 3agaHus Toka I

| [Rw Bt [ [ [ ]

(o] owwt1 o] 0 |

[ns BKMIOYEHMS CMeLLeHUs 3a4aHnsi Toka yCTaHOBUTE
napameTp 04.11 = 1.

mo 6UT pexuma |

| [Rw et | [ [ |

| ¢ | 0 wvnm 1 ||Ei> | 0 (He BbIBUpaeTcs) " "

YctaHoBuTe napameTtp 04.12 = 1. [lecTBYET B co4eTaHUU
¢ napameTtpom 04.13 ans KoHurypmposaHusa npusoaa
ONS ynpaBneHnsi CKOPOCTbo Mnu Ans niobbix Tpex
PEXUMOB yNpaBrieHus KpyTALWmMM MoMmeHToM. O6GpaTtutech
k napameTpy 04.13.

m1 6UT pexuma I

| [Rw et | [ [ |

|@| 0 v 1

YctaHoBuTe napameTtp 04.13 = 1. [lercTBYeT B coveTaHUU
¢ napameTtpom 04.12 onsa koHUrypupoBaHusi npueoaa
ONS ynpaBneHnsi CKOPOCTbo Mnu Ans niobbix Tpex

|||::> | 0 (He BbIBUpaeTCs) " "
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PEXMMOB YrpaBneHns KpyTALWMM MOMEHTOM CreayoLwum
obpasom:

04.12=01n04.13=0
Pexwvm ynpaBneHus ckopocTblo (KoHurypaumsi
Nno YMONYaHuio).

04.12=11n04.13=0
OCHOBHOW pexuM ynpaBneHnus TOKOM Um
KPYTSALLMM MOMEHTOM.

04.12=0104.13=1
Pexum ynpaBneHus KpyTawmumMm MOMEHTOM C
GIOKMPOBKOW CKOPOCTMH.

04.12=1104.13=1
Pexvm ynpaBneHus HamatbiBato-
Liel/pa3maTbiBatoLLEll MALLMHOW.

Pexum ynpaBneHuns CKOpoCTbio

BbixogHOM curHan KoHTypa ynpaBneHnsi CKOPOCTbIO
CTaHOBUTCS BXOAOM TOKa ANt TOKOBOTO KOHTYpa.

OcHoBHOM peXxum ynpaBneHns TOKOM UNnun KpyTawmm
MOMEHTOM

B aTOM pexume curHan 3agaHust KpyTsALWwero MOMeHTa
04.08 aBnsieTca BXOAOM KOHTYpa TOKa U NOABEPXKEH
orpaHnyeHuam npegenbHoro Toka 04.03, orpaHnyeHnsm
ansa mocta 1 u mocTta 2 04.05 1 04.06 u gencteuto
MaKCMMarnbHOM CKOPOCTM HapacTaHus Toka 05.04.

PeXxum ynpaBneHus KpyTALMM MOMEHTOM C
GIIOKMPOBKOM CKOPOCTH

Cwm. pucyHkn 18 n 19.

B aTOM pexrmMe BbIXOAHOW CUrHaM KOHTYpa ynpaBreHust
CKOPOCTbIO hMKCMpyeTCcsa MO0 Ha 3HAYEHUN curHana
3apaHus kpyTsawero momeHTa 04.08, nmbo Ha Hyne, B
COOTBETCTBUM C TEM, NOMOXUTENbHA UMW OTpULaTeNnbHa
owmnbka ckopoctun 03.06, 1 3aBUCUT OT TOrO, NOSOXUTENEH
WUIn oTpuLaTEeNEH KPYTALMA MOMEHT, T.€. B 3aBUCUMOCTHU
OT OTHOCUTENbHOWN NOSSIPHOCTW.

B OByx KBagpaHTax ABUraTeflbHOro pexmnma ckopocTb
orpaHuyeHa BenUUYNHONM 3aaHusi CKOpoCTuW, napameTp
03.01, yem npegoTBpaLLAETCA HEKOHTPONMpyeMoe
YBENWYEHNE CKOPOCTM MOCME OTKIMIOYEHUS Harpy3Kku.
MpuBoa pomkeH GbITb HACTPOEH HA paboTy C HEMHOIO
GonbLUEe CKOPOCTLIO NMPU OTKMOYEHUW HArpy3Kku C Lenbio
COOTBETCTBYIOLLEro NoTpebneHus Toka Ha apyrux
CKOpOCTSX. B ABYX pereHepaTuBHbIX KBagpaHTax 3agaHue
no TOKY, yCTaHaBNMBAEMOE CUrHaroM 3aJaHusi KpyTALEero
MomeHTa, napameTp 04.08, 3anpeLyaeTcsi npyu CKOPOCTH,
MeHbLUEN 3Ha4YeHNs 3a4aHHOr0 OKOHYaTeNbHbIM 3aJaHneMm
ckopocTn, napameTp 03.01. 3To nossonsieT
nNpenoTBpaTUTb CHUKEHUE KPYTSALLErO MOMEHTA Harpysku,
4YTO MOXET NPMBECTM K 0BpaTHOMY BpaLLeHuo. 3HaueHre
napameTpa 03.01 gOmKHO GbITb PaBHO HYJIO.

Mentor Il
Beinyck: 10




04.08

n

04.08

03.06 +ve 03.06 -ve

03.01

[]

a Q1 - BpaweHue Bnepea
6 Q2 - TopmoxeHue Ha3ag

MonoxnTenbHbI# KPYTALWMA MOMEHT, BpalleHWe Bnepea U TOPMOXEHUe Ha3ad, NpuMeHUMo k napameTtpy 03.01 npu

nonoxurtenbHou owunbke no ckopoctn 03.06.

Mpu oTpuuatensHon owmnbKe NO CKOPOCTU KPYTALWMIA MOMEHT PaBeH HYNIo.
anaBneHMe KPpyTAWUM MOMEHTOM C 6110KMpOBKOI;1 CKOpPOCTHU. MonoxutenbHbIN cUrHan
3agaHua KpyTawero MOMeHTa.

PucyHok 18

03.06 +ve 03.06 -ve

03.01

[b]

n
03.06 +ve 03.06 -ve
03.01
a Q4 - BpaweHue Bnepea
6 Q3 - TopmoxeHue Ha3ap

OTpuuaTenbHbI KPYTALWKUA MOMEHT, BpalleHWe Bnepea n TOPMOXEHUe Ha3ad, NpuMeHUMm k napametpy 03.01 npu

oTpuuatensHon owmnbke no ckopoctu 03.06.

Mpu nonoxuTenbHON owNGKe NO CKOPOCTU KPYTALLMUIA MOMEHT paBeH HymIo.
YHpaBHEHMe KPpyTAWNUM MOMEHTOM 6HOKMPOBKOVI CKOpoCTMu. OTpVILIaTeHbeIﬁ CUrHan 3agaHusd
KPYTALWEro MOMeHTa.

PucyHok 19

03.06 +ve 03.06 -ve

04.08

03.01

HepocTaTkom Takoro pexuma sIBNsieTCs TO, YTO OH He
cnocobeH 06ecnevnTs COOTBETCTBYIOLLUIA KPYTSALLMIA
MOMEHT KaK NMpu pa3roHe, Tak U Npyv TOPMOXEHUUN HA
3a[jaHHoN ckopocTu. B gaHHOM pexume napameTp 04.08
BbICTYMaeT B PONu PErynmpyemMoro orpaHnyYnTens Toka.

Pexum ynpaBneHus HamaTtbiBatollei/pasmaTtbiBatoLLeit
MaLUMHbI

O6patutech k pucyHkam 20 1 21.

Mentor I
Boinyck: 10

OTOT pexvM No3BOMAET U3MEHSTb KPYTALLMIA MOMEHT Kak B
pexumMe pasroHa, Tak U B peXnMe TOPMOXEHWs], npuyemM
npefoTBpalLLaeTCcs HEKOHTPONMPYEMOe yBennyeHne
CKOpOCTU MUNu BpalleHne B 06paTHOM HanpaeneHun npu
HyneBoW Harpyske. Korga TpebyeTcs KpyTALMA MOMEHT,
NPOTMBOMOSOXHbBINA CUrHany obpaTHOW CBA3M MO CKOPOCTHU,
B 39TOM peXume aBToMaTu4eckn BolbrpaeTcsa Hynesomn
CurHan 3agaHus CKOpoCTW.
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[Onsa HamaTtbiBatoLen malimHbl cmellenne 01.04 gomkHo
ObITb YCTAHOBMEHO YyTb BonbLUe HyNs Tak, YToObI
napameTp 03.01 6bin GonbLue curHana 3agaHus NMMHENHOM
ckopocTu. Korga nonHbivi 6apabaH (HamaTtbiBatoLLen
MaLLUUHbI) 3aMeansaeTcsd, 3ajaHne KpyTALWwero MOMeHTa
MOXeT BbITb oTpuLaTenbHbIM. Tak Kak curHan obpaTHon
CBS131 MO CKOPOCTU MOSIOXKMTENEH, CUrHan 3adaHusi
CKOpPOCTW aBTOMaTU4eCKM cOpacbiBaeTcs Ha Hyrnb ANns
Toro, 4tobbl OLIMBKa NO CKOPOCTK cTana oTpuuaTenbHON.
Mpu nmetoLLEEMCS KPYTSALLEM MOMEHTE B PEXUME
TOPMOXEHMWS 3aaHne KpyTsLLero MoMeHTa 1 ownbka no
CKOPOCTW CTAHOBATCH OTpuLaTenbHbIMU.

B cnyyae pasmartbiBatowent MawnHbl cMmelleHve 01.04
[OOIMKHO ObITb YCTAHOBMNEHO YyTb MeHbLUE HYMs Tak, YTobbl
npu HyNeBoN CKOPOCTM owmbka No ckopocTu BObina
oTpuuatensHon. (OTpuuaTtensHas owmbka no CKOpocTH
Heobxoanma Ansa obecneveHns oTpuLaTesnibHOro
KpYTSLLEro MOMeHTa C Liefbio NogaepxXaHns HaTsSxKeHust
npu HyneBon ckopocTu). MNMockonbKy curHan 3agaHus
NMHENHOW CKOPOCTM yBenuumeaetcs, napameTp 03.01
CTaHOBWTCH NOMNOXUTENbHLIM. Heo6x0aMMO NPpUMEHNTL
COOTBETCTBYIOLLEe MacluTabupoBaHue Takmum obpasom,
yToObI NapameTp 03.01 66N BCeraa 6onbLue curHana
obpaTHOW CBA3M MO CKOPOCTU M MoadepxuBanach
nonoxureneHas owwnbka no ckopoctn 03.06. MNockonbky
curHan obpaTHON CBSA3U NO CKOPOCTU MOMNOXUTENEH,
HyrneBasi CKOPOCTb BbIOUpaeTcsi aBTOMaTU4eCKN BCAKUN
pas, KorAa 3agaHue KpyTAaLwero MOMeHTa oTpuuaTensHO
(HopmanbHbIV pexum paboTbl), HO B cryyae, koraa
3afaHuve KpyTsLLero MOMeHTa CTaHOBUTCS
NonoXuTenbHbIM, TO BenuyuHa napametpa 03.01
CTaHOBWTCH PaBHOW 3a4aHUI0 CKOPOCTU N BO3HUKaeT
KPYTALWMIA MOMEHT yckopeHust. [pn 9TOM CKOpOCTb
6apabaHa He npeBbiwaeT BenuynHy 03.01.

[lns Takoro poaa NpUMEHEHUN curHan 3agaHus IMHENHON
CKOPOCTV COOTBETCTBYET CKOPOCTU GapabaHa
MWHUManbLHOro AnameTpa.

M
04.08
03.06 +ve | 03.06 -ve
A
Kpytawmit moment | _ _ _ _ |___~n
TOPMOXEHUSA
03.01

TopmoxeHue HamaTbiBaloWenW MaWUHBbI.
OTpuuatenbHoe 3ajaHue KpyTAwwero
MOMeHTa.

03.01—0, curHan ob6paTHoOW CBA3MU
oCTaeTCsl MONOXKUTENbHbIM.

PucyHok 20
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M 03.01
04.08
KpyTAWWA mameHT
¥orapeHia 03.06 +vm 03.06 -ve

f

HOpMANLHEIA 8%
pFafoTh

YckopeHue pa3maTbiBalolWen MallUHbI.
MonoxutenbHoe 3afjaHue KpyTALWEro
MOMeHTa, napameTp 03.01 paBeH
3ajJaHHOMN BeNU4MUHe.

OTpuuatenbHoe 3ajaHue KpyTALeEro
MOMeHTa (Npyu 3afAaHHOW CKOPOCTH),
03.01—>0 aBTOMaTH4YeCKM AnA
nopgAepXaHua HaTAXeHUS.

PucyHok 21
mKBa.qpaH'r 1 pa3peLueH I
I [rRw et | | [ |
| ¢ | 0um1 |::>| 1 (paspelueH) | ||

Pa6oTa B kBagpaHTe 1 onpeaensaeTcs Kak ABuratenbHbIn
pexnm B NPsIMOM HarpasneHuu. MNpu 3ToM CKOPOCTb U
KPYTSLLMIA MOMEHT MOMOXMTENbHBbI.

m KBappaHT 2 paspeLueH I

| [Rw Bt | [ [ |

1-kBagp. npusoa: 0
3anpelleH
2 (3anpetueH)
4-kBagp. npusog;: 1
(pa3peLueH)

¢ 0 wvmm 1

PaboTa B kBafpaHTe 2 onpefesisieTcs kak pekynepauvsi B
obpaTHOM HanpasneHuu. Mpu 3TOM CKOPOCTb
nonoxuTesibHa, a KpyTALWMA MOMEHT OTpuLIaTEsIeH.

mKBa,qpaHT 3 paspelueH I

| [Rw Bt | [ [ |

1-kBagp. npusoa: 0
(3anpelLueH)
4-kBagp. npusog;: 1
(pa3peLueH)

¢ Ownnmn 1 =

Pa6oTa B kBagpaHTe 3 onpefensercs kak ABUraTerbHbIN
pexum B obpaTHOM HanpasneHuu. MNpu 3ToM CKopoCTb U
KPYTALLMIA MOMEHT OTpULATENbHbI.

Mentor Il
Beinyck: 10




[\ % VAN KBaapaHT 4 paspelueH I

| [Rw et [ [ [ ]

1-kBagp. npusoa;: 0

3anpelleH
¢ 0 v 1 = (sanpeuiet) )
4-kBagp. npueog;: 1
(pa3peLueH)

PaboTa B kBafpaHTe 4 onpefensieTcs Kak pekynepauusi B
npsiMom HanpaeneHun. MNpu 3TOM CKOPOCTb

nonoxuTterbHa, a prTFlLLWIVI MOMEHT oTpulaTeneH.

YRT: ABTOMaTMYecKoe TOKOOrpaHM4eHne MocTa
' 2 paspelueHo

| [Rw et | [ [ |

| ¢ | 0 vnm 1 ||:;>| 0 (sanpetueH) | "

Korga gaHHbI OMT BKITIOYEH, CeNeKTOpP MOCTOBOWM CXeMbl 2
OrpaHNYeHUs1 Toka aBTOMaTUYECKN U3MEHSIETCA Ha 1 No
NpOLUEeCTBUN MHTEPBAra BPEMEHU, YCTaHOBNEHHOMO
napameTpom 04.19. MNpueop MoxeT ObITb
3anporpammMmnpoBaH Ha aBTOMaTUYeCKUiA BbIGOp
napameTpa 04.07 B 3anporpaMMvpoBaHHOE BPEMEHHON

nepuop (napametp 04.19) nocte nonyyeHus curHana
MyCK.

mTaﬁmep orpaHuYeHus Toka I

| [Rw Juni] [ [ ]
| ¢ | 0~ 255 =] 000 | ||

MoxeT 6bITb 3anporpaMMMpOBaH UHTEPBar BPEMEHU
mMakcumym o 255 cekyHa. Ecnu 04.08 = 1, To
aBTOMaTU4ecku BbibMpaeTcs orpaHnyeHust Toka mocrta 2
Mo MCTEYEHUN 3anporpaMMMpPOBaHHOrO BPEMEHU Nocre
komaHgbl IMYCK. 3T1a doyHKUMA MOXET MCMONb30BaTbLCHA B
NPUMEHeHNsIX, B KOTOPLIX ABUraTenb pabotaeT
KpaTKOBPEMEHHO, Hanpumep MeLlarska, B KOTOpPOW BbiCOKast
HayanbHasa Harpyska nagaet oo 6onee HU3KOro 3Ha4YeHus,
NMOCTOSIHHAsA BENMWUYMHA TOKa NOJly4yaeTCcs TONbKO Nocre
TOro, Kak arperat npopaboTaeT HEKOTOpPOE BpeEMSI.

mnopor CHMXeHUA Toka 1 I

| [RwJuni [ [ | ]
[¢] o~1000 [o] +1000 | ||

[aHHbI napamMeTp ycTaHaBnMBaeT BENWUYMHY nopora
obpaTHol CBSI3N N0 CKOPOCTU, CBbILLE KOTOPOro napameTp
04.24 nameHsieTca Ha 1 4nNa MHAMKaAUUW NPeBbILLIEHUSA
nopora v iBNseTcs HavyanbHOW TOYKON CyXXeHUsI
xapaktepucTuku 1 (ecnu TakoBoe obecneunsaetcs). Tok
SIKOPSA, Kak DYHKLUSI CKOPOCTU, CHUXKAETCSI CO CKOPOCTbHO,
onpegensemon napametpom 04.22. [laHHbIv napameTp
MOXET TaKke UCMOoNb30BaTbCH Kak MOPOroBoe 3Ha4YeHue
CKOpOCTY 06LLEro Ha3HaYeHUsI.

Ecnu ncnonb3yeTcst TONbKO OOHO CY>KEHUE, OHO OOIMKHO
ObITb cyxeHvem 1. Ecnn ncnonbaytotcs oba cyxeHus,
cyXeHue 1 4OMmKHO ObITb NEPBbIM.

mnopor CHWXEeHUS ToKa 2 I

| [Rw uni] [ | |
[g¢] o0~1000 [o] +1000 | ||

[laHHbIN napameTp ycTaHaBnMBaeT BENWUYMHY nopora
obpaTHOW CBA3M MO CKOPOCTH, CBbILLE KOTOPOro napameTp
04.25 nameHsieTca Ha 1 ons MHAMKauumn npeBblleHns
nopora, v SIBNSIeTCA Ha4yanbHON TOYKON CYXXeHUsI
XapakTepucTukn 2 (ecnm TakoBoe obecneunsaetcs). Tok

AKOpPA, KakK (*)yHKLI,VIﬂ CKOPOCTHU, CHUXKaeTCA CO CKOPOCTbHO,
Mentor Il

Boinyck: 10

onpegensiemon napametpom 04.23. [laHHbIV napameTp
MOXET TaKkKe MCMoNb30BaTbCHA Kak NOPOroBoe 3HayYeHve
CKOPOCTU 0OBLLEro HasHa4YeHus.

mHaKnou CHMXeHus Toka 1 I

l [Rwfuni] [ [ |
[¢] o0-255 |o] 000 | |

[aHHbIN napameTp ycTaHaBNMBaET CKOPOCTb U3MEHEHMS
OrpaHMYeHust Toka SIKopsi OTHOCUTESIbHO CKOPOCTM B 060MX
HanpaBeHUsIX BpaLLeHusi, CBbILLE Nopora,
ycTaHoBneHHoro napameTtpom 04.20.

MacwwTabupyowmin koacpdULMEHT (06paTUTECh K PUCYHKY

22)04.22 = 128 x 2.
Anq

04.22

04.20 04.21 n

BbluucneHue rpagueHTa CHUXEHUA Toka 1 1 2.
OGpaTtuTechb Kk TeKCTy, napametpom 04.22 u 04.23.

PucyHok 22
HaKn0H CHUXXEeHUs TOoKa 2 I
| [Rwluni[ [ [ |
[¢] o0-~255 [o] 000 | |

[aHHbIN napamMmeTp yCTaHaBnMBaeT CKOPOCTb U3MEHEHUA
orpaHun4yeHumnsa Toka AKkopAa OTHOCUTEINTbHO CKOPOCTU B obounx

HanpaBneHUsiX BpaLlleHNs CBbILLE Nopora, yCTaHOBMEHHOTO
napametpom 04.21.

MacLTabupyowmin koacpULMEHT (06paTUTECh K PUCYHKY

22)04.23 = 128 x 22
Any
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mnopor CHWXeHUA 1 npeBbIleH I

| [roJBit [ [ [ ]

|@| 0 vrm 1 |Ei>| 0 | ||

YcTtaHaBnmBaeTcs Ha 1, koraa npeBbILeHO MOpOroBoe
3Ha4veHue napameTpa 04.20.

mnopor CHWXeHUA 2 npeBbllleH I

| [roJBit [ [ [ ]

|@| 0 vnm 1 |E>| 0 | "

YcTtaHaBnmBaeTcs Ha 1, koraa nNpeBbILEHO MOPOroBoe
3HayeHune napametpa 04.21.
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MeHro 05
KoHTyp TOKa

ABnsieTcs nocneaHel cTyneHbo 06paboTkM CUrHanoB
3aflaHNsA CKOPOCTU U KPYTSLLEr0 MOMEHTA U CUTHAmNOB
obpaTHoI CBA3M ANs onpefeneHnst OKoHYaTernbHOro
curHana yrna otnumpaHus Tupuctopos. OBbIYHO rMaBHbIM
BXOZOM SIBMSIETCS OKOHYaTENbHBIVA CUrHan 3agaHus
CKOPOCTU, KOTOPbIN OFrpaHNYMBaAETCH MaKCMMarlbHOM
CKOPOCTbIO HapacTaHUsi BbIXOOHOTO HanpsbKeHNs:,
anrebpanyeckn CyMMUpPYeTCs C CUrHanoM obpaTHoON CBA3M
no TOKy, @ 3aTeM MoAUMULMPYETCS HAaCTpOKamu,
NPUMEHUMBIMY K NapaMeTpam AaHHOW rpynmbl
(napameTpam KOHTypa Toka).

CwvirHan obpaTHOI CBA3M MO TOKY Nocre MacTabnpoBaHns
co3faeT curHan Ans CHUTbIBaHUS OENCTBUTENBHOIO
3Ha4YeHUs1 TOka B amnepax, BbICBEYMBAEMOro Ha aucnnee.
CuvrHan obpaTHON CBA3M NO TOKY Takke SABMSETCA BaXHON
dyHKUMeNn 3awmTbl npuBoaa. CurHan oGpaTHOM CBA3M
KOHTPONMPYEeTCst OTHOCUTENBHO BbIGpaHHOro nopora
neperpysku, U3MEHEHHOTO B COOTBETCTBUM C
npegBapuTenbHO 3anporpaMMMpPOBaHHBIMU 3HAYEHUAMN
BpEMEHU neperpysku. Vicnonb3oBaHve AByX NapamMeTpoB
ONs onpefeneHns BpEMEHN Neperpysky no3sonseT
NPUMEHUTL HACTPOMKM Tak, YTOObI y4eCcTb TOT (PaKT, YTO
BpeMS OXNaxaeHus asuratens MoxeT ObiTb Aonblue
BPEMEHU ero nporpesa.

Mpu paboTe npuBoada nynbcaumm Toka, YypoBEHb KOTOPbIX
nsmepsieTcs Ha knemme 11, npeacraenstowime cobon
CUrHamn HanpsbkeHus, ykasbiBaroLmin obpaTHyro cBA3b Mo
TOKY, AOJMKHbI ObITb MUHMUMYM 0.6 B npu oTcyTCcTBUM
NPOTMBO3MNEKTPOABUXKYLLEWN CUMbI, T.€. NPY HyNEBOW
CKOpOCTU. YPOBEHb TOKa, U3MEPSIEMbIV B TOYUKE
HenpepbIBHOW NPOBOAMMOCTY C AAHHBLIM YPOBHEM
nynscauumn, coctaensieT 9.2% HoMmuHana npusoga. C
nporpammHeiM obecneyeHnem sepcun 5 (unu Gonee
nosgHen) napametp 05.29 nossonsieT Nonb3oBaTento
yBENWYNTL Harpy3Ky curHana obpaTHOM CBS3M NO TOKY C
koachpuumeHTom 1.6. [Inst KOMNEHcaUUn N3MeHeHnst
3Ha4YeHUs Harpy3ku nporpamma no-pasHoMy OCyLLEeCTBISIET
mMacLuTabupoBaHue curHana obpaTHo CBS3U MO TOKY.
Korga napameTp 05.29 ycTtaHoBnEH, a Harpy3oyHble
pe3ucTopbl 6bINM U3MEHEHbI, MUHMMAIbHbIE MyNbcauun
BO3HMKalOT Npu 5.7% OT HOMUHana npusoga. BenuumHy
Harpy3o4HbIX pe3MCTOPOB HE CreayeT U3MEHSTb, eCrn
nynbcaumun Ha knemme 6onble 0.6 B.

m06pamaﬂ CBA3b NO TOKY I

| [rRO[ B | [ [ |
&1 s 5] ]

CwvrHan obpaTHOI CBS3M MO TOKY NOCTYNaeT OT BHYTPEHHUX
TpaHcgopmaTopos Toka. OH UCNoNb3yeTcs Ans
yrNpaBrieHUst B 3aMKHYTOM KOHTYPE W MHAMKaLMK Toka
SIKOpsl, a Takke AN BKITHYEeHUs 3aluTbl ABUraTerns.

m06pamaﬂ CBfA3b NO TOKY (amnepbl) |

| [roJ & [ [ [ ]

| ¢ | +1999 =]

CurHan obpaTHol CBA3M MO TOKY, U3MEHEHHbIN
MacLTabupyowmm KoathOULMEHTOM, CTAHOBUTCS
OOCTYMEeH B Ka4yecTBe UHaukauum B amnepax. Cm. Takke
napameTp 05.05.

m)’ron oTnupaHusa I

Mentor I
Boinyck: 10

[ A ]

l [rROJuni ] [ [ ]

[ g ] 2r7~1023 |o] | |

[aHHbIn napamMeTp ABNSETCA BbIXOAHBIM CUTHANOM
anropuTMa TOKOBOTO KOHTYpa Y BXOAHbIM CUrHanom ans
ASIC, KoTOopbIi reHepupyeT oTnMparoLLmMe NMMynbCbl AN
TMpUCTOpoB. 3HayeHne napameTpa 05.03 = 1023
yKa3blBaeT Ha NOMHOCTbI0 ChasmpoBaHHOE BpaLleHue
Brepes.

OrpaHquHMe CKOPOCTU U3MeHeHus
3aA4aHusA ToKa

| [Rwluni] [ [ |

EY 0~ 255 =] 040 | |

[aHHbIN napamMeTp orpaHMYMBaeT MakcuMarbHYyH
CKOPOCTb U3MEHeHUs 3aaHna Toka. [lBuratenu crapbix
mMopenewn, 0COOEHHO C KOHCTPYKLMEN, OTIMYHOM OT
HabOpHON, MOTyT UMETb TEHAEHLUMIO K BOCTNIAaMEHEHNIO
NPV CIULLKOM BbICOKOW CKOPOCTU U3MEHEHMWS TOKa
OTHOCUTENbBHO eCTECTBEHHOro 3anasblBaHust
MEXMOMOCHBIX OOMOTOK.

Onpegenum kak:

Imax x 6f x 05.04

S =
256
[pe:
S = CKOpOCTb HapacTaHusl B amnepax ¢’
f = yacToTa UCTOYHMKA NUTaHuA B 'y

Imax MaKkcumarnbHbI TOK (A)

[na orpaHWYeHnss CKOPOCTU U3MEHEHUS TOKa 3HaYeHne
napameTpa 05.04 0OMmKHO BbITb CHUXKEHO.
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mMaKcumaanblﬁ TOK (MacwTabupoBaHue) I

| [Rw Juni | [ [ ]

HomuHanbHbIN TOK
npusoaa

8 0~1999 =

[aHHbI napaMeTp MacliTabupyeT MakcumarbHbIi
BbIXOZHOW TOK B amnepax. [Npouecc macutabupoBaHust He
BNUSIET Ha 3awWwuTy asuratens. 3HayeHne HacTPOnKM ans
napameTpa 05.05 BbluncnseTcs cneayowmm obpasom:

05.05 = '"% ecin I,y > 1999 A
05.05 = I,1sy , ecnn 200 A < Iy < 1999 A

05.05 = Inax x 10,

mnopor cpabaTbiBaHuUs NpyY Neperpyske I

| [ Rw Junii] | [ |

ecn lmax < 200 A

[¢] o0~1000 [o] +700 | ||

[aHHbIN NapameTp ycTaHaBnMBaeT NOPOroBoe 3HaveHue
curHana obpaTHOM CBSI3N MO TOKY SKOPS, BbILLEe KOTOPOro
3awmTa OT neperpysku no TOKy-BpeMeHN Ha4ynmHaeT
WHTEerpmMpoBaHue.

NPUMEYAHUE

Ans 3anpewieHusi omkII0OYeHUs NPU rnepezpyske
napamempsi 05.07 u 05.08 ciedyem ycmaHosumb Ha
0.

CyMMapHas AnuTenbHOCTb neperpysku
05.07
(HarpeBaHue)

| [Rw Juni | [ [ ]

| ¢ | 0~ 255 =] 030 | s |

Bpems nHTerpuposaHusa ans napametpa 05.06. Ans
MCMNOSb30BaHUs B coveTaHum ¢ napameTtpom 05.08 Tak,
4yT06bI 05.07 < 05.08.

Bpewms t oTknoueHUs GyaeT paBHo:

{ = (05.07) x _1000-(05.06)
' (05.01) - (05.06)

Obpatutech Takke k meHto 10, napameTpy 10.18.

NMPUMEYAHUE

Ans 3anpeweHuss omkroYeHUs1 Npu nepezpyske
napamempsi 05.07 u 05.08 ciedyem ycmaHoeums Ha
0.

CymmapHas onuTenbHOCTb Neperpysku
05.08
(oxnaxaeHwue)

| [Rw Juni [ | [ ]

[g] o0-255 |o] 050 | s |

Bpewms nHTerpupoBanus gnst napametpa 05.06. [ns
ncnonb3oBaHus B codeTaHmm ¢ napametpom 05.07 Tak,
4yT0o6bI 05.07 < 05.08.

Bpems t oTknioveHnsa OyaeT paBHoO:

1000 - (05.06)

t = (05.08) x ——2-0900)
(05.06) — (05.01)
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Ob6patuTteck Takke k meHto 10, napameTpy 10.18.

Ansa 3anpewjeHusi omknroYeHUs1 Npu nepezpy3ske
napamempsi 05.07 u 05.08 criedyem ycmaHoeums Ha
0.

ABTOMaTMYecKas HacTpPoiKa Npu nycke
paspelueHa

| [Rw Bt | [ [ |

|@| 0vmm 1

[Ins aBTOMaTN4YeCKOW HAaCTPOWMKN KOHTYpa TOKa Mpu nycke:

|I:t>| 0, 3anpelleHo | ||

e Ecnu ucnoneayetca gukcnpoBaHHoe Bo3byxaeHue
nsurartens, otknouute ero. (PazomMkHuTe knemmbl L11
n L12 B Bepcun npusoaa ans ctpaH Esponbl).

e CobGniopante mepbl 6e3onacHocTu!

e  Pa3spewwnTte aBTOMaTM4ECKYIO HACTPONKY, YCTAHOBUB
napameTtp 05.09 = 1.

e Paspewwure nyck npuBoga co Bxoga TB4-31.

Korga npouecc aBTomaTuyecKkon HacTporikmn byaet
3aBepLUeH, perne roToBHOCTU NpMBoAa pa3oMkHeTcsl Ha 50
MC, Mocrie Yero napameTp aBTOMaTU4ECKON HAaCTPONKM
aBTOMaTM4ecku yctaHoBuTcs Ha 3anpet (05.09 = 0).
HasHauyeHwne 37Ol npouenypbl 3aknovaeTcs B TOM, YTOObI
No3BONUTb BbINOMHEHME NOCNenoBaTeNbLHOCTU AENCTBUN
Nno aBTOMaTU4eCKON HacCTpPOIKe, Koraa MMeeTcst
paspelueHne Ha BpalleHne, U BEPHYTb NpMBOA K
6e3onacHoOMy COCTOSIHMIO, KOrAa HacTporika oyaet
3aBepuleHa. MoxeT noHagobutbcs 3adukcnpoBaTth Bas
ABuratensi, eCnv OH MMeeT TEHAEHLMIO K BpaLLEHUIO B
npoLiecce BbINONTHEHWS OAHHOW nNpouenypbl.

NMPUMEYAHUE

1. B OdanbHelwem npednosiazaemcsi, Ymo pesne
20moeHocmu npueoda 6s10Kupyemcsi ¢ JI06bIM
npucymcmeyrowumM pa3peweHueM Ha epaujeHue.

2. Ecnu dsuzamens pabomaem 8 pexume
ynpaesneHus nosnem (meHro 06), none 6ydem
8bIK/II04ambCs a8MoMamu4eckKu.

3. U3meHume napamempnbi 5.12 - 5.15.

lMoHnxeHHOE npeaenbLHOe 3Ha4YeHne
HanpsXXeHnsa sikops

| [Rw Bt | [ [ |

|@| 0 v 1 |Ei>| 0 | ||

MpepensHOEe 3HaYeHne NO3BONAET BO3PACTU HaMNPSXKEHUIO
AKOPS B NpoLecce pereHepaumm Ao BennymHbl 1.16 x
HanpskeHue NUTaHus. B o4eHb "MArkmx" nCToYHMKax
NUTaHna NpeaenbHOe 3HaYeHNe MOXeT BbITb CIIMLLKOM
6nun3kUM K TouKe onpokuabiBaHus. Hactpoiika 05.10 = 1
yBenuymeaeT 6e3onacHble npeaensl, HO CHXaeT
MakcuMarbHOe HanpshxeHue pekynepauuu Skops Ao
Benn4uHbl 1.05 x HaNpsKeHVe NUTaHus.

HacTtpoiika gaHHoro napameTpa MOXeT ObITb Heobxoavma
B nocregoBaTtenbHbIX 12-TW NynNbCHBIX CUCTEMAX.

mneﬁcmmenbuaﬂ neperpyska I

| [ROJuni| [ [ |

(g o-1999 o] [ 1

JaHHbI napameTp KOHTPONUPYET BENUYUHY UHTErPanbHON
reperpysku no Toky-sBpeMeHu. Korga sHayeHve goCTUrHeT

Mentor Il
Boinyck: 10




TOYKM OTKIKOYEHMS, onpegensemMmon napameTtpamum 05.06,

05.07 1 05.08, npon3onaeT OTKIOYEHNE N3-3a NEPErpPYy3KU.

OTkntoyeHve npu neperpy3ke byaet paboTats, korga
napameTp 05.11 gOCTUrHeT 3Ha4YeHus, 3agaBaeMoro
BbIpaXXeHNEM:

[1000 - (05.06)] x %

CKkopOoCTb, C KOTOPOW YBENMNYMBAETCH NN YMEHbLLAETCS
napameTp 05.11, ynpaBnsieTcsa 3HavyeHusamun 05.07 n 05.08,
COOTBETCTBEHHO.

NMPUMEYAHUE

Ans 3anpeweHust omkJIrOYeHUs NPU nepezpyske

napamempsi 05.07 u 05.08 ciiedyem ycmaHoeumsb Ha
0.

OMNCKpPEeTHbIA UHTErpanbHbIN
ko3 prLmeHT ycuneHms
| [Rwlwi| [ [ |

[¢] o0-~255 [o] 16 | s |

YcTaHaBnmBaeTcsi NnapaMmeTpoM aBTOMaTUYECKOW
HacTpoukm nycka 05.09. daHHbI napameTp
yCTaHaBNMBaeTCH AN KOPPEKTUPOBKU NOObIX OLLIMGOK Npu
NPOrHo3e yrna oTnMpaHusi B 30He NpPepbIBUCTBIX TOKOB.
Ecnu 05.15 ycTtaHoBneH npaBuneHo, To napameTp 05.12
OyneT Bo3gencTeoBaTth criabo, HO ecnv YCTaHOBUTb €ro
CMULLKOM BONbLUMM, MOXET BO3HUKHYTb HECTAOUIBHOCTb.

_ 3Ha4yeHue 05.12
MpuknagbiBaemoe ycurnexme = ———————

128
HenpepbIBHbIN NponopLMOHanbHbIA
Ko3adhhMLUMNEHT yCcUneHus
| [rRwfuni|] | | |
[¢] o0-~255 [o] 16 | |

YcTaHaBnmBaeTcsl napameTpoM aBTOMaTU4ECKOW
HacTtpouikm nycka 05.09. [laHHbIM napameTp no3sonseT
TOKOBOMY KOHTYPY OYE€Hb TOYHO OTCreXmnBaThb
CTyneH4aTble u3MeHeHus Toka. Ecnn yctaHoBUTL AaHHbIN
napameTp Crnvwkom 6onbLmMM, MoXeT HabntogaTecs
nepeperynuposaHue. Ecnm ycTaHOBUTb €ro CImLKOMm
ManbIM, HOBOE 3HaveHue Toka byaeT gocTuraTbcs
Yepecyyp MeAneHHo.

_ 3Ha4yeHune 05.13
MpvknageiBaemoe ycunexme = ————

256
HenpepbIBHbIN UHTErpanbHbIN
K03 PpULMEHT yCUneHus
| [Rwfuni] [ | |
[g] o0-255 |o] 16 | ||

YcTaHaBnvBaeTcs napamMeTpoM aBTOMaTUYECKOWM
HacTponku nycka 05.09. Ero s3HaueHve 3aBMCUT OT
NOCTOSIHHOW BPEMEHW ABUraTens. YBenumyeHne 3HauyeHus
napameTpa 05.14 OygeT ynyywaTb OTKIMK TOKOBOrO
KOHTYypa, HO co3faBaTb PUCK HECTAOUIBHOCTW.

Ecnu paHHbIn napameTp yCTaHOBUTL CIIULLKOM MarbiM, B
pesynbTaTte MOXeT BO3HUKHYTb oLInbKa Mexay 3Ha4yeHnem
"cMrHana 3agaHnsi Toka» u "curHanom obpaTtHol CcBA3W No
TOKY".

_ 3HayeHue 05.14
MpuknagpiBaemoe ycurnexme = ———————
512

Mentor Il
Boinyck: 10

NMPUMEYAHUE

HaHHbIl napamemp He ycmaHaenueaemcsi e npoyecce
8bIMOJIHEeHUs1 npoyedypbl agmomMamu4eckoll
Hacmpoliku.

mnOCTOHHHaﬂ neKTpoaBuraTens I

[Rwluni] [ [ |

g| o0-~255 [2] 50 | |

[aHHbIN napameTp ucnonb3yeTtcs Ans MacwTabupoBaHus
curHana 3agaHuns Toka Tak, YToObl KOHTYp ynpaBreHus
npaBuUMnbLHO NPOrHO3MPOBas yron oTNMPaHNs B 30He
npepbIBUCTLIX TOKOB. OH ycTaHaBnvnBaeTcs
aBTOMaTMYeCKN NapameTpoM aBTOMAaTUYECKON HAaCTPOWKM
npwu nycke 05.09.
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m3ape3epsupoeaﬂo |

| [rw | [ [ [ ]

(8] =] [

[laHHbIN napameTp ABNAETCA pe3epBHbIM.

(LA YA OTnnpaHue 3anpeLleHo I

| [Rw et [ [ [ ]

|@| 0vnm 1

Ecnu paHHbIn napameTp ycTaHoBrneH Ha 1, 3anpeluaet
otnupanue tupuctopa (SCR) (06a mocta) n oTMeHsieT
pamnbl YCKOPEHUS U 3aMeLEHUSI.

Pa6oTa noruku ynpaBneHusi B pexume
6e3nencTBuA paspeLleHa

| [Rw et | [ [ |

|E>| 0, paspeLueHo | "

|@| 0 vmm 1

Korga paspelueH, Bbi3biBaeT MNOMHYH cha3nmpoBaHHOCTb
yrna oTnupaHusi Npy NonyyYyeHun NpMBOLOM KOMaHAbI
CTOIN n nageHun ckopocTtn Hke 0.8% OT MakcumansHOMN.
Yepes HebOoNbLIOW NPOMEXYTOK BpEMEHN OTNMpaHue
TMpUCTOpPa Takxke NpekpaTuTcs. ATo NpegoTBpaLlaeT
CaMOoMpon3BOSIbHOE BpaLLleHNe ABUraTens u UCnonb3yeTcs
B Te€X crnyyasx, korga He TpebyeTtcs nogaepxaHue
KPYTSILLLEro MOMEHTa ABuUratens B pexmnme nokosi. Cm.
Takke napametp 05.19.

m Pexum 6e3pnencTBus |

||:;>| 0, paspeLueHo | "

| [rRw ]t | | [ |

| ¢ | 0vnm 1 ||:;> | 0 | "

05.19=0 PaboTa norm4yeckom cxembl B pexxmmMme nokosi
paspeLleHa nocrne nonyyYyeHnst KOMaHabl
CTOI unu HyneBoro curHana 3agaHus.

05.19=1 PaboTa NorM4yeckom CXembl B peXXMMe NMoKost

paspeLueHa ToNbKO nocrne nonyvyeHus
komaHgbl CTOT.

Hactponka 05.19 = 1

AeNCcTBYyeT Kak 3anpeLueHne paboTbl TOrMKN B pexnme
MOKOS1, KOr4a cuUrHan oCTaHoBa BblAAETCH OOHUM TOSbKO
curHanom 3agaHus. Noatomy, Takoe ycnosue gonyckaet
Apend ckopocTy, opMeHTaummn Bana v gpyrmx yHKUmn,
KOTOpble UMEIOT MecTo B6MM3n HyneBoW CKOPOCTH,
npegoTBpaLlas npy 3ToMm Ntoboe camonpom3BosbHOe
BpaLleHue nocne nony4deHus komaHgsl CTOIN.

MpsiMmoe ynpaBrneHue yrnom oTnmpaHusi
paspelueHo

| [Rw et | [ [ |

|@| 0w 1

Korga paspelueHo, yron otnupanusa 05.03 ynpasnsetcs
BEMMYMHON CUMrHana 3agaHusi nocne pamnsl 02.01. 3T10T
PEeXUM SBNSETCH LEHHbIM ANA AMarHOCTUKN CUCTEMBI, B
0COBEHHOCTM TaM, rae NPUCYTCTBYET HECTAabUNBHOCTb, Tak
Kak OH Mo3BonsieT npusoAy paboTaTtb, He BNUSIA HU Ha
KOHTYp YMNpaBreHnsi CKOPOCTbHO, HU Ha TOKOBbIW KOHTYP,
cnepoBaTernbHO UCKNoYas X BO3AENCTBUE Ha CUCTEMY.

||:;>| 0, 3anpeLlieHo | "

NPUMEYAHUE
88

HaHHol eo3MoxxHOCMbIO criedyem nosib308ambCs ¢
ocmopoxHocmbio. Ko2da cueHanom 3adaHusi
senssemcs napamemp 02.01, omcymcmeyem 3aujuma
om 4Ype3MepHO20 YCKOPEHUSI, Npe8biWeHUs
8bIXOOHO20 HaNps)KeHUs UJlu IMoKa, 3a UCK/TIoYeHUeM
MOMeHMasibHO20 OMKITII0YEeHUs1 NPU repezpy3Ke rno
moky. Takxe cnedyem cnedums 3a c6pocom 05.20 = 0
rnocirie 3agepweHuUsi mecmupoegaHus.

melkaneHwe MoCTa 2 pa3peLueHo I

| [Rw Bt | [ [ |

| ¢ | 0 vnn 1 |Ei>| 0, 3anpelueHo | ||

TpebyeTca ycTaHaBnMBaTh TOMbKO AN NapannernbHbix 12-
TU NYNbCHbIX 4-X KBAAPAHTHBIX CUCTEM, OGBEAVHSAIOLLMX B
cebe ABa NpuBoAa, MeXAy KOTOPLIM pacnpeaensieTcs
Harpyska, Ansi NpeaoTBpaLLeHNs USMEHEHWSI COCTOSIHUS]
MOCTa Np1BOAA B TO BpeMsl, Toraa kak Apyron MocT
0CTaeTCs NPOBOASLLMM.

mAﬂaHTMBHoe ynpasneHue 3anpeLwieHo I

| [Rw Bt | [ [ |

|@| 0vmm 1

Hactponka 05.22 = 1 3anpeLyaeT aganTuBHoe
ynpaBrneHue.

Korga agantuBHOE ynpaBneHue paspeLleHo (COCTosIHUE no
YMOJT4aHMI0) KOHTYP TOKa MCMONb3yeT ABa pasHblX
anroputma, oanH N3 KOTopbIX NpUMeHAEeT BbICOKUN

KO3 (PULMNEHT YCUNEHNS B 30HE MPEPBLIBUCTLIX TOKOB. OTO
He NoAXOAMT Anst HEKOTOPbIX MPUMEHEHWI, TaKMUX Kak He
ABUraTtesbHble Harpysku, Ans KOTopbIX aganTUBHOE
yrnpasneHue cnenyeT BbIKMoUYUTD.

Pa3spelueHve paboTbl B 1-oM KBagpaHTe B
12-nynbcHOM pexume

| [Rw Bt | [ [ |

|Ei>| 0, paspeLueHo | ||

|@| 0vmm 1

BkrtoueHve aaHHOM pyHKUMKM no3sonseT
CKOH(MrypnpoBaTb NpUBOA ANA NoAady HOpMarnbHOro U ¢
3aePXKON MMNynbca OTNNPaHKs K ABYM CUITOBbLIM
nnartam. OyHKLMSA He MOXET ObITb paspeLleHa, ecrnu
paspelueHa paboTa kakoro-nnbo mocrta 2 ksagpaHTta 04.16
n 04.17.

B 6-T1 NynbCHLIX NPUMBOAAX TOK B KaXAoW dhase UCTOYHUKa
nUTaHus He siBNsieTca HenpepbiBHbIM. BHe 180° umkna
NUTaHUSA NePEeMEHHOrO TOKa, TOK MOJTHOW Harpys3ku
npuxoantcs Ha 120°, u H1yero gnst octaBwmxcs 60°. 3To
BHOCUT rapMOHNYECKNE UCKAXKEHWS B CUTHAN MUTaHUs.

B 12-T1 nynbCcHbIX NpYBOAax TOK pacnpenensieTcsl Ha Bce
360° uukna NMTaHnsa NepemMeHHoro Toka, n doopmMa BOSHbI
npakTnyecky 6nuska Kk cuHycouge ¢ o4eHb HebomMbLLMU
NCKaXXEHNSMMU.

Bbixo NOCTOAAHHOTO Toka 12-TU MyNbCHbIX NPUBOAOB
HaMHoro 6onee rnagkuni, 4TO MOXHO paccMmaTpmBaTh Kak
SIBHOE NPEUMYLLECTBO ANt GOMNbLUINMHCTBA NPUMEHEHUA.
YnpaBneHne oByMsi CUIIOBbIMU NriaTaMu Npon3BOAMTCS
neyatHon nnaton MDA1 gna 2-kBagpaHTHoro 12-tu
NynbCHOro NocneaoBaTenbHOro COeAMHEHMS.

|I:t>| 0, 3anpelleHo | ||
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MocnenoBaTenbHoe 12-TU NynbCcHOE
coefuHeHune

| [Rw et [ [ [ ]

| ¢ | 0 vmm 1 |E>| 0, 3anpetLLeHo | "

[aHHbIN napameTp crnegyeT ycTaHoBMTL AN paboTsl nubo
B OOHOKBAAPAaHTHOM, B0 YeTbipexksagpaHTHOM 12-Tn
nynbcHoM pexume. MNapameTp 05.23 (cMm. BbiLe)
CYMTbIBAETCS MPOrpaMmon TONbKO B MOMEHT Modayuu
nUTaHus, a Takke B Npowecce umkna copoca (cbpoc, koraa
paboTa npvBoaa 3anpelyeHa). Ecnu pabota kakoro-nn6o
MocCTa 2 KBagpaHTa paspelleHa, Korga cymTbiBaeTcs
napameTp 05.23, BbIxogHble curHansl He obecneynBaroTcs
BHyTpu ASIC, n napametp 05.23 yctaHaBnmBaeTtcs Ha 0.

NMPUMEYAHUE

MocnedosamenbHbill 12-mu nynbCHbIU PeXumM
sAesissemcs yyeacmeumeJsibHbIM K YyepedogaHUo ¢has.
MocnedoeamensHocmb ¢ha3 Ha KOHMaKMHbIX 2pynnax
dosmkHa 6bimb cnedyrowjed: L1, L2, L3 (10.11 = 1).

Mentor Il
Boinyck: 10

MapannenbHoe 12-Tn nynbcHoe
coeguHeHune

| [Rw Bt | [ [ |

| & | 0 vmm 1 |I:t>| 0, 3anpeLLeHo | ||

[aHHbI napameTp gaet komaHdy npueoay paboTaTth B
napannensHoM 12-Tu nynbCcHOM pexume. Ero cnegyet
yCcTaHaBnmBatb Ans paboTtbl Nbo B ogHO-, Nnbo B
YeTbIpexXKBaA-paHTHOM pexume. [ns
YeTbIpexkBagpaHTHoro pexuma napametp 05.21 (cm.
BblLlE) JOIMKEH ObITb YcTaHoBMeH Ha 1, a Bxog F10
Ka)x4oro NpmMBoAa AOKeH ObITb NOAKIIOYEH K Bbixogy ST5
apyroro npueoaa. Takke A0MKHbI OblTb COeAMHEHbI
ynpasnstowime knemmol 0 B o6omx npneoaos.

N3meHeHne napameTpoB MocTa C
AOMNOJIHUTEeNbHbIMU MepaMun

6e3onacHoCcTn
| [rRwlet | [ [ |
| & | Ownnmn 1 |.:;>| 0, 3anpeteHo | ||

Korga paspelueH (= 1), napameTp 05.26 3agaeT
JonosnHuTenbHyto 6e3onacHble rpaHuly, paBHyo 1
nepuoay NUTaHus, NIOrMYECKon cxeme KoMMyTaLmu
TMPUCTOPOB MOCTa. ATO MOXET noTpeboBaTbCs AN
BbICOKOMHAYKTMBHbIX Harpy3oK, Takunx, kak obmoTka
BO30yXXOeHUsi oBuratens.

05.27 HenpepbiBHas aBTomaTu4yeckas
! HacTpoukKa

| [Rw Bt | [ [ |
E3

Korga yctaHoBneH faHHbIM NapameTp, To paspeLleHa
HenpepbiBHas aBToMaTU4ecKkas HacTpolka, koTopas
OCYLLeCTBNSAET HEMPEPbIBHbIN KOHTPOMb MynbCaLuii ToKa n
perynmpyeT KoadhULMEHTbI YCUIEHNS TOKOBOTO KOHTYpa
AN NOMyyYeHUsi oNTUMarnbHbIX XapaKTEPUCTUK.
ABTOMaTMYeCKasi HacTpolika 4OSKHA ObiTb BbINOHEHA,
Tak kak napameTp 05.14 He ycTaHaBnuBaeTcs npu Beibope
HenpepbIBHOW aBTOKanMbpoBKu.

BbluncneHune koaduLUMEHTOB ycuneHns
NpUOCTaHaBIUBAETCS, KOrAa KOHTYP HanpsbkeHust
nepexoauT B PEXUM reHepaumm Tak, 4To KoadpruneHTbl
YCUIEeHns He BO3pacTaroT npu ocnabneHuu nons.

Ota (yHKLUMA He paboTaeT, Koraa NpYMBOLAbLI YCTaHOBMNEHbI
ansi paboTebl B nocnegoBaTernbHOM 12-Tu NynbCcoM
coeauHeHnN.

Ovnmn 1 |::> | 0, 3anpelleHo | ||
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MOHMXeHHBI rucTepesnc npu
nepekno4YeHn MOCTOB

| [Rw et [ [ [ ]

| ¢ | 0 unm 1 |E>| 0, 3anpetueHo | "

B MOCTOBOI cxeMe nepekrntoyeHns UMeeTcsl rmcTepesimc,
npegoTBpaLLaoLWunii BOSHUKHOBEHMWE KonebaHuin mexay
OBYMS1 MOCTaMu Npy Marnbix Harpyskax. B npumeHeHusx,
KoTopble TPebyoT TOYHOrO ynpaBneHus TOKOM, rmcTepesnc
Npv NEPEKITFYEHNN MOCTOBbBIX CXEM MOXET ObITb CHUXEH C
1.6% Ao 0.2% oT makcMManbHOM BENUYMHBLI TOKa NpuBoaa
nyTem HacTPOMKM JAHHOrO NapameTpa.

YBenuyeHHbIN curHan o6paTHON CBA3N NO
TOKY

| [Rw et [ [ [ |

| £ | 0wumm 1 |Eﬁ>| 0, 3anpelueHo | ||

Ecnu npusoa ncnonbsyeTcs ¢ ABUraTensiMm, UMeLWmMmm
BbICOKOVHAYKTUBHbIV SKOPb, HAanpumep,
anekTpogsuraTensMm nudTos, ANA YBENUYeHns curHana
obpaTHOW CBA3M MO TOKY Harpy3o4Hble Pe3nCTopbl KOHTYpa
o6paTHol CBsI3N NO TOKY MOXHO yBenuuutsb (B 1.6 pasa).
970 ynyywaeT ynpasneHne TOKOM MNPy HU3KUX ero
ypoBHsX. [ins Toro, 4Tobbl NporpaMmma octasuna
OrpaHuyeHns Toka NPeXHUMU, HeobxoaMMO YCTaHOBUTb
[AaHHbI BUTOBBIV NapamMeTp, eCnu Harpy3oyHble
pes3ncTopbl ObINKN yBENUYEHDI.

HacTtpolika gaHHoro napameTpa BnusieT Ha 05.15 Tak, 4yto
€ro He HYXXHO ycTaHaBnmBaTb 61IM3KO K MakCUMarnbHOMY
3Ha4YeHU0, paBHOMY 255, korga BO3HUKAET NOCTOSIHHAS
NPOBOAMMOCTb MPU HU3KMX YPOBHAX Toka. [1nsa yyeTa aT0ro
Obina usameHeHa npoweaypa aBToOMaTU4eCKON HaCTPONKM.
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MeHto 06
ynpaBneHMe nonem

MpuBoa Mentor |l meeT BCTPOEHHYIO BO3MOXHOCTb
yrnpaBneHUs TOKOM BO30YyXaeHMs. OTO MEHIO He
NPUMEHMMO, €CINN ABUraTenb UCMONb3yeTcs C
HeynpaensiemMbiM ((PUKCUPOBAHHBLIM) UCTOYHMKOM MONS.

O6ecne4vmBaeTcst BO3MOXHOCTb MPOrpaMMmMpoBaHmns ABYX
BbIGMPaeMbIX 3HA4YEHUI MaKCUMarnbHOro Toka
B0306yxaeHusi. Kpome Toro, bornee HU3Koe 3Ha4YeHue
MaKCMMaribHOro Toka Bo3byKAeHUs! MOXET yrpaBnsiTbCs
nporpaMmmpyemMbiM TaliMepoM Tak, YTo, Koraa nNpuBog He
paboTtaeT, 06MOTka BO3GYXAEHNSA MOXET aBTOMAaTU4ECKU
NepeksoYaThCst B 3KOHOMUYHbIN PEXUM.

PesynbTupytoLimin curHan 3agaHus Toka Bo3byxaeHus
anrebpanyeckm cymmMmnpyeTcs ¢ cMrHarom obpaTHol CBA3n
TOKa BO30OYy)XAeHns ANs nonyyYyeHust curHana owmbkm no
TOKY, KOTOpbIV SIBMSIETCA BXOAOM KOHTypa yrnpaBreHus
TOKOM BO36YyaeHus. BbIxogHoOM curHan KoHTypa
ynpasneHus TOKOM BO30yxaeHus npeacrasnseT cobon
yron oTnupaHus, 3agaBaeMbivi nepeaHumM poHToOM
nuMnyrnbca.

Tok BO30Y)XAeHUsI MOXET yNpaBnaTbcs NGO
HenocpeacTBEHHO MakcumarnbHbIMY NapameTpamu
B0o36yxaeHus 06.08 1 06.09 yepes nporpaMMmnpyeMbIi
BXxof, MMbo ncnonb3ys npuknagHoe nporpammHoe
ob6ecneyeHune. CyLiecTByeT BO3MOXHOCTb NPSIMOro
yrnpaeneHus yrnom oTnvMpaHus, nonesHas ans
OMarHoCTUYECKUX Lienen.

CwurHan 3agaHus Toka BO36y)K,EI,eHVIF| ABNAETCA BbIXOAHbIM
CUrHanom KOHTypa ynpaslieHNUa HanpsXeHnem
I'IpOTI/IBOSJ'IGKTpOABVI)KyLL[GVI Ccunbl, noaBep>XXeHHbIM
OEeNCTBUIO 3anporpamMmMmMpoBaHHbIX MakCUManbHOMo U
MWHMUMAarnbHOro 3Ha4YeHU Toka BOSGy)K,D,eHVIH. KOHTyp
ynpaBrieHna HanpaxeHnem cpaBHUBaAET BblYUCIIEHHOE
3Ha4YeHune npomsoanempoaammymeﬁ cunbl C
3anporpaMmMmmnpoBaHHbIM 3Ha4YeHneMm, KoTopoe
ncnonb3yeTcd B Ka4ecTBe dakTopa, onpege-nsarLLero
CUrHan 3agaHua Toka BO36y)K,D,eHVI$|.

BbIxogHONM cUrHan KOHTypa HanpshkeHus, a
criegoBaTenbHO, CUrHan 3afaHns Toka Bo3byxaeHus
MakcuMareH, Korga Bbl4MCEHHOe 3HaYeHne
NPOTUBO3MNEKTPOABUXKYLLEN cunbl OyaeT MeHbLLe
YCTaHOBMNEHHOro 3HayeHns. Koraa BblYMCNEHHOE 3HadYeHne
npeBbICUT 3aAaHHoe 3HaveHne (Ha 6a30BOW CKOPOCTH),
KOHTYP ynpaBneHns HanpspbkeHnem NOHU3NT CurHan
3afaHuns Toka BO30OYyxOeHNs C Lenbio perynvpoBKu
BbIYMCIIEHHOW SNEKTPOABUXKYLLEN CUMbl B COOTBETCTBUM CO
3Ha4yeHneM yCTaBKW.

Kpome Toro, nonb3oBatenb MOXET He 3axoTeTb
MCNonb30BaTb KOHTYP YNpaBreHUsi HanpsbkeHnem, a
BBECTM CUrHan 3agaHus Toka Hanpsmyto. Nonb3oBaTenb
MOXeT YyCTaHOBUTb [ABa 3HaYeHus napameTpa
MakcuMaribHOro Toka Bo3byxaeHus. B atom pexume
3Ha4yeHWe HaCTPOMKN NPOTUBOINEKTPOABWXKYLLEN CUIbI
cnepyeT YCTaHOBUTb HA MaKCMMYM TakK, YTOObI KOHTYP
ynpaBsrieHust HanpshkeHneM Bcerga 3agasan
MakcuMarnbHbI TOK Bo3byxaeHns. CnepgosaTtenbHO,
CUrHanoMm 3afaHus Toka sBNseTcs BblOpaHHbIN
MaKCMMarbHbI napameTp Toka BO30YKAeHUS.

Mentor Il
Boinyck: 10

mnpomeoanemponsu»(yman cuna I

| [ROJuni| [ [ |

(8] o0-1000 2] [

BbluncneHHoe 3HayYeHe NPpOTUBOSNEKTPOABMKY-LLEN
CUIbl HA OCHOBAHMM HaMpPSXKEHUSA SKOPst MUHYC 3HaYeHne
IR komneHcauum 2, napameTp 06.05. ObpaTHas cBa3b Ans
KOHTYpa yrnpaBneHus 3neKTPOABUXKYLLEN CUITON B pexuve
nepexofa K COCTOSIHWUIO reHepaLmu.

mCMFHaﬂ 3afaHuA ToKa BOSGy)KJJ,eHVIH I

| [ROJuni| [ [ |

(8] o0-1000 2] [

CuvrHan 3agaHusi Toka, NoMyYeHHbIN OT KOHTYypa
ynpaBneHus 3.4.C., MOCIe HaNoXeHNs orpaHUYeHun,
onpegensieMblx napametpamu 06.08, 06.09 n 06.10.

mospamaa CBA3b MO TOKY I

I [rROJuni] [ [ ]

[¢] o~1000 [o]

OB6paTHas CcBsi3b KOHTypa YNpaBreHnsi TOKOM
BO30YXXOEHUSI.

Yron oTnMpaHus I

| [ROJuni| [ [ |

[ ¢ ] 261~1000 [] | |

MacwwTtabuposaHue 06.04 = 1000 cooTBETCTBYET NOMHOM
chas3mpoBaHHOCTU NpW BpaLLeHUn Brnepea.

melxon 2 IR komneHcauum I

| [rof&i | [ [ |

(8] +t000 |2 [

OKoH4YaTenbHOE 3Ha4YeHUe, NoNy4YeHHoe B pesyrnbTaTe
npuMmeHeHus napametpa 06.06 K MHTerpanbHOMy
BXOOHOMY CUrHary owmnBKM NO CKOPOCTHU.
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(/[ IR koMmneHcauusa 2 I

| [Rw uni] [ | |
| ¢ | 0~ 255 =] 000 | ||

Mporpammupyembin KO3PPULIMEHT, CNONb3YyEMbIN A1
BbluMcneHns nageHus IR Ha skope B kayecTBe
KOPPEKTMPOBKN N3MEPEHHOIO HaNpshkeHNs SKops Ans
BbIYMCIIEHUS] NPOTUBOINEKTPOABIKYLLEN CUMbI.

Ecnun 06.20 = 0:

06.05 = (03.08)x(06.06)
2048

Ecnn 06.20 = 1:

06.05 = (04:02) (06.06)
' 2048

Mpumep HacTporku napameTtpa 06.06

HanpsxeHue sikops =400B
Tok sikops =200 A
ConpoTuBrieHne sakops =0.1 Om

IxR=20B

Ons M210 c Tokom sikopst 200 A
03.08 = 635 eguHuy,

noaTomy,

20 x 2048
635

06.07 =380 B

YCTaHOBKa 3Ha4YeHusA 5
NPOTUBO3NEKTPOABUXKYLLEN CUTIbI
| [Rw Juni | [ [ ]

¢ o0~1000 [o] +1000 | v |

MporpaMmypyemMoe 3Ha4YeHNe HanpsHKeHus
NPOTMBO3NEKTPOABUXKYLLEN CUIbI IKOPSI, MPY KOTOPOM
HauuHaeTcs ocrabneHue nons.

OnpenensieTcs Kak HanpshkeHue, Npu KOTOPOM
JOCTUraeTcsl HOMMHanNbHAas CKOPOCTb.

06.06 = = 64 egunHULbI
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(X113 MakcumanbHbIW Tok nons 1 I

| [Rwfuni| [ [ ]
¢ ] o0~1000 |o] +1000 | |

Mporpammmpyemoe 3HaueHue curHana sagaHus
MaKCMMaslbHOro ToKa KOHTypa ynpaeneHus 3.4.c. Ecnu
[OJHKHO UCMOSb30BaTbCA YNpaBrieHne Nosem B pexvume
TOKa, AlaHHbIN NapameTp criegyeT caenaTtb CUrHanoM
3afaHns TOKa KOHTYpa ynpaBrieHWs MoneMm, a yCTaBKy
NMPOTUBOINEKTPOABIKYLLEH CUMbI crieayeT 06bIYHO
yCTaHaBn1BaTb Ha MakCUMyM A4Sl NpeaoTBpaLleHnst
BO3HVKHOBEHMSI pexumMa reHepauuun. B obpatHom crnyyae,
ecnu TpebyeTcs 3almMTa oT neperpysku aoBuratens no
HanpspKeHUIo MyTem nepexona B PeXUM reHepaumu,
3HayeHVe NPOTUBOINEKTPOABKYLLEA CUMbI crieayeT

YCTaHOBUTb Ha MaKCUMarnbHOe 3Ha4YeHUe HanpsiKeHUs
AKOpS.

MaKcumaanblﬁ TOK BO36yxaeHus 2 I
| [Rwfuni|] | | |
¢ o0~1000 |o] +500 | |

AnbTepHaTtusa napameTtpy 06.08 Ans ncnons3oBaHns B
KavecTBe 3KOHOMWYHOW HacTponku. ObpaTuTecs K
napameTpy 06.12, 06.14 n 06.15.

mMuuumaanblﬁ TOK BO30OYXaeHus I

I [Rw Juni | [ [ ]

[¢] o~1000 [o] +500 | |

MuHMManbHoe 3HaYeHVe curHana 3agaHusi Toka asns
npeaoTBpaLLEHNs Ype3MepPHOro ocnabrneHus nons,
Hanpumep, ¢ Harpyskamu, UMelLLMMU PEXUM OTKaTa.
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MacwrtabupoBaHue curHana obpaTtHomn
CBSI31 NO TOKY BO36YyXaeHuA

| [Rw Juni | | [ ]

¢ ] 201~216 [o] 204 | ||

MapameTp 06.11 no3BonsieT NONbL30OBATENIO NPUMEHATH
MacLUTabupyoLmin KO3 ULMEHT K curHany obpaTHon
CBS13U MO TOKY. BbIxogHON curHan - aTo 3Ha4eHue
napameTpa 06.03. MakcumanbHoe 3HavyeHue Toka
coctaBngeT 2 A unu 8 A B COOTBETCTBUM C NOMNOXEHNEM
nepembiyvkn J1.

MonoxeHue HacTpoinka Makc. Tok
J1 06.11 MDA3
2A 201 0.5
2A 202 1.0
2A 203 1.5
2A 204 2.0
8A 205 25
8A 206 3.0
8A 207 35
8A 208 4.0
8A 209 45
8A 210 5.0
8A 211 5.5
8A 212 6.0
8A 213 6.5
8A 214 7.0
8A 215 75
8A 216 8.0

IMpueod Mentor Il Moxxem ucnonb30eambcsi ¢ naamoli
MDA3 eepcuu 1, makcumanbHbil mok 5 A. lMapamemp
06.11 umeem duana3oH om 101 do 110 u duana3oH
moka nosisiom 0.5 A do 5 A ¢ wazom 0.5 A. fnna
MaKcumasnibHo20 moka 20 A ynpaesnieHue rnosem
MoXXem ocyuwjecmesisimbCs alilbmepHamueHo
ycmpolicmeom FXM5 (2naea 9).

Mentor Il
Boinyck: 10

Bpems 3aaepxKu BKIHOYEHUNA
JKOHOMUYHOro pexuma nons

| [Rwluni] [ [ |

g o0-255 |o] 030 | s |

[aHHbIn napameTp No3BONAET CKOHUIYPUPOBaTL NPUBOA,
AnNs aBTOMaTUYeCcKoro BbiIbopa MakcMmarnsHoro nons 2
(NoHMxeHHasa HacTpomnka) nocne Toro, Kak NpuBoA Gbin
BbIKIIOYEH B TEYEHUE Neproaa BpeMeHu (B CekyHaax),
onpegensiemoro 3HavyeHvem, BbiIopaHHbIM A4S 3TOro
napameTtpa. ObecneunBaeT pexum, Npum KOTOPOM OGMOTKM
He OyayT neperpeBaTbCs, €Cnv NPUBOA He paboTaeT, a
BEHTUNAUMSA INEKTPOABUraTens BelknoyeHa, unv oyget
NOAAEPXKMBATLCA NMOHWXKEHHbIV YPOBEHb TOKa
BO36yxxAeHNa Ana npegoTBpaLLeHns KoHAeHcauum, Korga
Asuraternb He UCMonb3yeTcs.

m)'npaaneuue nonem paspeLueHo I

l [Rw et | [ [ |

| ¢ | 0 v 1 |::>| 0, 3anpelLeHo | ||

meIGOp MaKcumanbHoro nons 2 I

| [rRw ]t | [ [ |

| & | Ownnn 1 |.:;>| 0, 3anpetLeHo | ||

[aHHbIN NapameTp ycTaHaBnMBaeTCH Ha 3HaveHne 1 ang
BKJIIOYEHMS MakcMmarnbHoro nons 2. Ynpaensetcs
aBToMaTM4eckn yHKUMEN 3a0epXKK/ BKITHOYEHWS
3KOHOMMWYHOro nons, ecny napameTp 06.15 yctaHoBMNeH Ha
1. MakcumanbHoe none 2 BblbnpaeTcs nocne BpeMeHHOM
3agepxku (cm. napameTp 06.12), korga nonyyeH curHan
3anpeLeHus paboTsl npMeoAa.

DYHKUUSA IKOHOMUYHOIO peXxuma nonsi
paspelueHa

| [Rw Bt | [ [ |

|@| Ovmm 1

Korpa paspelueHo (=1), ynpaeneHune napameTtpom 06.14
NPOV3BOANTCH aBTOMATUYECKN PYHKLMEN 3KOHOMWUYHOIO
nons, Korga npekpaLlaeTcs curHan paspeLueHns paboThbl
npueoga. Koraa cyHkuma 3anpelyeHa, napametp 06.14
CTaHOBWTCS MONb30BaTENbCKUM NapaMeTpom Ans
YTeHusi/3anmcu.

|I:t>| 0, 3anpelleHo | ||
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WHTerpanbHbIi ko3 uumeHT ycuneHus
KOHTypa ynpaBrieHUs TOKOM BO30yXaeHus

| [Rw et [ [ [ ]

1, HopmarnbHoe
ycuneHue
Korga pgaHHbI napameTp yctaHoBrneH Ha 0, nHTerpanbHbIf

KO3 (PULMEHT YCUNEHUS KOHTYpa yNpaBieHUsi TOKOM
BO30Y)XOEHUS YBENUYMBAETCS, YTO NO3BOMSIET KOHTYPY
oTCnexuBaTb CUrHan 3agaHusa Toka bonee ToyHo. OgHako,
Takoe yBenuyeHue koadpdumumeHTa ycuneHms MoxeT
SIBUTLCS MPUYNHON MNOSIBNIEHUSI HECTAOUNBHOCTU, NO3TOMY,

¢ 0 unm 1 =

Bbi6op anbTepHaTuBHOM IR
KoMmneHcauum 2

| [Rw et | [ [ |
|@| 0vmm 1

|I:t>| 0, 3anpelleHo | ||

OnpepensieT nctouHuk IR komneHcaumm 2. B kavecTtse
NCTOYHMKa MOXeT BbITb BbibpaH uHTerpan owmbkn no
ckopocTn, napameTp 03.08 (yctaHaBnuBaetcs Ha 0), nMbo

OKOHYaTenbHbIN CUrHan 3agaHua Toka , napameTpom 04.02
(ycTaHaBnuBaeTcs Ha 1).

cnenyeTt Nonb3oBaTbCA UM TOJ1bKO, €CIn Tpe6y10Tc;|

6bICprIe N3MEeHEeHUA NIIOTHOCTU NOTOKa, a NOCTOAHHaA
BpeMeHn Nonsa H1U3Kas.

MHTerpaanblﬁ KO3(PPMLIMEHT KOHTYpa
' ynpaBrieHUs1 HanpsKeHnem

| [Rw Bt [ [ [ ]

| ¢ | 0 vmm 1

||:;>| 0, 3anpeLlieHo | "

Ecnu TpebyeTca MeHbLLee nepeperynnpoBaHue,
ycTaHoBKa gaHHoro napametpa 06.17 = 1 npuBoauT K
yABaVBaHUIO MHTErpanbHOro kKoaddurumneHTa ycuneHms.

PerynupoBka koadduumeHTa ycuneHus
KOHTypa ynpaBreHUs1 CKOPOCTbIO
paspelueHa

| [Rw et [ [ [ ]
|@| 0 unm 1

|E>| 0, 3anpeLyeHo | "

[aHHbI napameTp perynupyeTt KO3 MUUNEHTbI yCUneHna

KOHTypa ynpaBneHusl CkopocTbio (MeHto 03) ansi
KOMneHcaumy ocnabneHust NNOTHOCTY NOToKa Nons B
pexume ynpaereHusi Monem Af1s Toro, YToObl OTBETHHI

KpYTALLMIA MOMEHT ocTaBancs hakTMuyeckn NoCTOAHHbIM BO

BCEM AmanasoHe CKOPOCTEMN. Onpe,u,enﬂech Kak:

G- 06.08
06.02

ae G = perynnpoBOYHbIN KOIMMULIMEHT YCUNEHUS
KOHTYpa ynpaBneHns CKOPOCTbIO.

mnpﬂmoe ynpaBrneHue yrnom oTnupaHus I
| [Rw et [ [ [ |
| ¢ | 0 vmm 1

MosBonsieT napameTpy 06.09 ynpaBnsTb HaNpsIMyHo Yrriom
OTNMPaHUS, Ha KOTOPbIN BO3AENCTBYET TOMNbKO NepeaHuin
dpoHT umnyneca. MNossonseT paboTtaTte 6e3 KOHTYpa

ynpaBneHust HanpsbkeHUeM U TOKOM, UCMoNb3yeTcs s
Lenei narHoCTUKK.

NPUMEYAHUE

|Eﬁ>| 0, 3anpelLleHo | "

B amom pexume 3awyuma om 4Ype3MepHo20
Hanpsi>kKeHuUs1 U moka rnoJiss omcymcmeyem.

94

OrpaHuyeHue no nepegHemy (hpOHTY yrna
oTnupaHus

| rRw ]t | [ [ ]
¢ o0~1000 |o] +1000 | |

OrpaHuunBaeT onepexeHue yrna oTnupaHusi B cryyae,
koraa onepexeHne 180° sBnsieTcst pe3ynbTaTtoM
neperpysk1 No HanpsKeHWI, NPUKNaabIBaeMoro K
obmoTkaM Bo3GYKAEHUS.

OTO MOXET MCNONb30BaTLCSl, KOrAa HanpsKeHWe NUTaHus
HaMHoro 6onbLue TpebyemMoro HanpskeHUs nons ans
npefoTBpaLLeHUst YCIOBUA NEPErpy3Kkn Mo HanPsHKEHUIO.

-1
A
06.21 = 1023 - 198C0s” || Vo7

180° J2Vg

Fne Vpc = Tpebyemoe HanpsikeHue nons

Vs = Hanps>eHne nutaHua.
Bbi60p NONHOro N1 NOsIOBUHYATOroO
ynpaBneHus
| [Rw Bt [ [ [ |
@ 0 vnm 1 = 0, nonoBuHYyaTOE
ynpasneHune

ObecneymBaeT BapuaHT NOMHOIO UMW NOMOBUHYATOrO
ynpasnenusi. [locTyneH TONbKO C KOHTPOepoM Morss
FXM5. Inga ncnones3osaHusa FXM5 B pexvme nonHoro

ynpaenenus, yctaHosuTe 06.22 = 1, a LK3 B nonoxeHne
MOSTHOrO yrnpaBfieHus.

06.23 CHuxeHne ko3 PMLUNEHTOB YyCUneHus
’ perynsiropa nons Ha 2

| [rRw] Bt | [ [ |
|@| Ownnmn 1 |.:;>| 0

YcTaHoBKa JaHHOro napameTpa Ha 1 cHWxaeT

KO3 DULMEHTBI YCUNEHUs perynstopa Toka Bo30yaeHus
Ha KO3 PULIMEHT 2.

Mentor Il
Boinyck: 10




CHUXeHMe KO3 PULIMEHTOB yCUNEHUsA
perynsitopa nons Ha 4

| [Rw et [ [ [ ]

|@| 0 vnm 1 |E>| 0 | "

HacTtpoika gaHHoro napameTpa Ha 1 cHuxaeT
KO3(pDMLMEHTBI yCUNeHns perynsatopa Toka Bo3byxaeHus
Ha KO3 ULMEHT 4.

HacTtpoika o6onx napameTtpoB 6.23 n 6.24 Ha 1 B
pesynbTaTe NPUBOANT K YMEHbLLEHNIO KOS DULNEHTOB
ycuneHus B 8 pas.

Mentor Il
Boinyck: 10
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MeHro 07
AHanoroBble BXOAObl N BbIXOA4bl

MacwrabupyioLme napameTpbl UMEIOT AnanasoH
ymHoxeHus ot 0.001 go 1.999 (ymMHOXeHMe Ha HomMb byaeT
[aBaTb HyreBOe 3Ha4YeHue napameTpa).

MapamMeTpbl UICTOYHKKA 1 Ha3HaYeHUs onpeaensitoT
napamMeTp 415 UCMOSb30BaHMsA B Ka4eCTBe BXOAa UIn
BbIXoa, onpenenss Takum o6pa3om yHKLMIO
nporpaMMMUPYeMbIX BXOLHbIX U BbIXOAHbIX KIEMM.

MeHto 07 coaepxuT Tpy aHanoroBbIX BXOOHbIX/BbIXOAHbIX
rpynnbl. [Ins aHanoroBbix BXOOO0B CYLLECTBYIOT ABE
oTAenbHble rpynnbl. MNepBas rpynna - 310 12-61ToBkIN
aHaroroBbI BX0, KOTOPbIN OObIMHO UCMONb3YyeTCst B
KayecTBe BXOa curHana 3afaHusi CKopocTuh (obpaTtutecs k
meHto 01, gnarpamma B), HO MOXET anbTepHaTUBHO
nporpammupoBaTbCs Ans nboro AeNCTBUTENBHOIO
napameTpa Ans YTeHus/3anncu (Ho He ans
LiENOYNCNEHHOrO).

Bbicokas TOMHOCTb AOCTUraeTcs 3a cHeT NnpeobpasoBaHms
HanpsbkeHust B YacTtoTy. Knemma moxeT 6biTb
3anporpamMmmrpoBaHa Kak BXO4 HanpspKeHWs UNn Kak BXOA,
TOKOBOrO KOHTYpa ¢ BapuaHTamu 0.20 MA, 20-0 MA,

4-20 MA nnn 20-4 mMA.

BTopas rpynna obecneumBaeT rmbkuin cnocob
MacLUTabupoBaHusi U NpUcBanBaHWs Ha3HaAYeHUIN YEeTbIpEM
BXogaMm obulero HasHaveHusa GP1, GP2, GP3 n GP4,
koTopble umetot 10-6uToBOE paspeLueHue.

W B 3aknoveHne, Tpu aHanoroBbIX BbIXO4a NPy NOMOLLA
undpoaHanorosoro npeobpasoanus (LIAI), koTopble
UMET NporpaMMmpyemMele napameTpbl UCTOYHMKA U
mMacLTabmpoBaHue.

(\r# i Bxon o6ero HasHavyeHus 1 I

| [roJ & [ [ [ ]

(8] #1000 |2 1

[No3BonseT BbIBECTU HA AUCMNEN 3HAYEHUEe aHanoroBoro
curHana, npuknagbiBaeMoro k knemme TB1-04. MoxeTt
NCMonb30BaTbCs B Ka4ecTBe Bxoaa o0LLero HasHauYeHus
ONs KOHTPONsS Unu ANnsi cneumarnsHbX NPUMEHEHUI
npoveccopa 2.

[y 7 Bxon o6Lero Ha3HaveHus 2 I

| [roJ & [ [ [ |

(8] #1000 |2 1

[No3BonseT BbIBECTU HA AUCMNEN 3HAYEHUEe aHanoroBoro
curHana, npuknagsiBaemoro K knemme TB1-05. MoxeTt
NCMonb30BaTbCs B Ka4ecTBe Bxoaa o0LLero HasHauYeHus
ONsi KOHTPONsS Unu ANnsi cneumansHbIX NPUMEHEHUI
npoveccopa 2.
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(A X3 Bxon o6Lero Ha3zHaveHus 3 I

| [rof&i | [ [ |

(8] +t000 |2 [

[No3BonseT BbIBECTWN Ha AUCMNNEN 3HAYEeHNe aHanoroBoro
curHana, npuknagsiBaemoro kK knemme TB1-06. MoxeT
MCMOMb30BaTbCs B KA4eCcTBe BXoAa 00LLero HasHa4YeHus
ONsi KOHTPONS UNu Ansi cneymarnsHbIX NPUMEHEHUI
npoweccopa 2.

['r#\ 3 Bxon o6Lero Ha3HaveHus 4 I

| [rof&i | [ [ |

(8] +t000 |2 [

[No3BonseT BbIBECTWN Ha AUCMNNEN 3HAYEeHNe aHanoroBoro
curHana, npuknagsiBaemoro kK knemme TB1-07. Moxet
MCMOoMb30BaTbCs B KA4eCcTBe BXoaa 00Lero HasHa4YeHus
ONsi KOHTPONS UNu Ansi cneymarnsHbIX NPUMEHEHWI
npoweccopa 2.

(I3 Bxon curHana 3agaHusi CKOpocTu I

| [rof&i | [ [ |

(8] +t000 |2 [

lMo3BonsieT BLIBECTM Ha ANCMIEN 3HAYEHE aHarnoroBoro
curHana 3agaHus ckopocTtu Ha knemme TB1-03 unu
curHana 3afaHus BefyLlero aHkoaepa (MMMyrnbCHOro
TaxomeTpa) Yyepe3 PL4 nocne macwtabupoBaHus
napameTtpom 07.24; 3aBUCUT OT pexunma curHana 3agaHus
, BbibpaHHoro napametpom 07.25.

07.06 CpenHekBagpaTU4HOE 3Ha4YeHMe BXOAHOrO
' HanpsiXXeHus

| [ROJuni| [ [ |

¢ o~1000 |o] | v |

KoHTponupyeT 3HauyeHne HanpsbkeHust, NpUKIagbiBaemMoro
K Knemmam nmHernHoro Bxoaa L1, L2, L3 (nutaHue
TupuctopHoro (SCR) 6noka).

Mentor Il
Boinyck: 10




(YA YA TemnepaTypa pagmaTtopa I

| [rROJuni ] [ [ |

¢ o0~1000 [o] | c |

KoHTponupyeTt Temnepatypy 6noka TupuctopoB (SCR), Ha
3rieMeHTax KOTOPOro B NMPUBOAE YCTAHOBIEHbI
TEPMUCTOPBI.

(YAl VicTounnk DAC 1 (LIAM1) |

| [Rw Juni] [ [ |

| ¢ | 0~ 1999 ||:;> |+201, BbIXO[, paMI‘IbI| "

BbibupaeT UCTOYHMK aHanorosoro Bbixoda 1 Ha knemme
TB2-12.

BN vcrounme DAC 2 (LAN2) |

| [Rw Juni | | [ |

&3 0~ 1999 = +302, o6patHas cesi3b
N0 CKOpPOCTU

BbiGrpaeT NCTOYHMK aHanoroBoro BbixoAa 2 Ha Knemve
TB2-13.

(YRTIM VicTounuk DAC 3 (LIAN3) |

| [roJ & [ [ [ ]

+304, HanpsixeHve
AKopst

¢ 0~ 1999 =

BbiBupaeT UCTOYHMK aHanorosoro Bbixoda 3 Ha Knemme
TB2-14.

NMPUMEYAHUE

lMpueedeHHbIe HUXe HeeUuBUMbIe napamempsl,
napamempsbi Macwmaba umerom duana3oH
yMHOeHus1 om 0.000 do 1.999.

Mapamempbl ucmoYHUKa U Ha3Ha4YeHus onpedensilom
napamemp Ons ucnonb308aHusl 8 Kauecmee exoda
unu ebixo0a, onpedesisisi makum o6pa3omM byHKU U
npozpaMMupyeMbiXx 8X00HbIX U 8 bIXOOHbLIX KITIeMM.

HasHaHeHMe GP 1 I

| [Rw Juni | [ [ ]

& 0~ 1999 = +318, HeusmeHsiembiit

curHan 3agaHua cKopocTtn

BblbnpaeT HasHayeHne ons aHanoroporo Bxoga 1 Ha
knemme TB1-04.

M3meHeHHOe 3HaYeHNEe CTaHOBUTCS AENCTBYIOLMM TOMbKO
Torga, korga byget HaxaTa knasuwa RESET.

Mentor Il
Boinyck: 10

HasHaquMe GP 2 I

| [Rwluni] [ [ |

@ 0~ 1999 = +408, curvan saganus

KpyTsLlero MoMeHTa

BbiOvpaeT Ha3HayeHWe A1s aHanoroBoro Bxoda 2 Ha
knemmve TB1-05.

M3MeHeHHOe 3Ha4YeHUe CTaHOBUTCS AENCTBYHOLLMM TOMbKO
Torga, korga bynet HaxaTta knasvuwa RESET.

HasHaquMe GP 3 I

| [Rwluni] [ [ |

¢ 0~ 1999 o |*+119, curhan sapanns
ckopocTh 3

BbiOvpaeT Ha3HayeHWe O1s aHanoroBoro Bxoda 3 Ha
knemmve TB1-06.

M3MeHeHHOe 3Ha4YeHne CTaHOBUTCS AENCTBYHOLLMM TOMbKO
Torga, korga bynet HaxaTa knasuwa RESET.

HasHaquMe GP 4 I

| [Rwluni] [ [ |

= +120, curHan 3agaHus
ckopocTu 4

8 0~ 1999

BbiOvpaeT Ha3HayeHWe O1s aHanoroBoro Bxoda 4 Ha
knemmve TB1-07.

M3MeHeHHOe 3Ha4YeHne CTaHOBUTCS AENCTBYHOLLMM TOMbKO
Torga, korga bynet HaxaTta knasuwa RESET.

(A I HaszHavyeHne curHana 3agaHus CKOpocTU I

| [Rwluni] [ [ |

¢ 0~ 1999 o |*+117, curvan sapanns
ckopocTm 1

BbiOvpaeT Ha3HayeHne curHana 3aganusi ckopoctu 07.05.

M3meHeHHOe 3Ha4YeHne CTaHOBUTCS AENCTBYHOLLMM TOMbKO
Toraa, korga 6ynet Haxata knasuwa RESET.
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['r& I MacwtabuposaHue GP 1

[Rw [ uni [ |

E3

0~1999 [=] +1000

YcraHaBnvBaeT MaCLIJTaGI/IpOBaHI/Ie ana curdana oTt

nctoyHnka GP1 Ha knemme TB1-04.

Macwrabupyowmin koadpdnumeHT = 07.16

1000

['r& Al MaclwtabuposaHue GP 2

[RW [ uni [ |

E3

0~1999 [=] +1000

YcTaHaBnuBaeT MacliTabvupoBaHue ansi curHana ot
nctoyHnka GP2 Ha knemme TB1-05.

Macwrtabupyowmin koadpdnumeHT =

07.17

1000

(&t MaclwtabupoBaHme GP 3

[Rw [ uni [ |

E3

0~1999 [=] +1000

YcraHaenvBaeT MaCLLITaGVIpOBaHVIe Aana curdana oTt

nctoyHnka GP3 Ha knemme TB1-06.

07.18

Macwtabupytowmit koappuument = 1000

BLUA LTI Macwrabuposanue GP 4

[Rw [ uni [ |

E3

0~1999 [=] +1000

YcTaHaBnuBaeT MacliTabrupoBaHue ansi curHana ot
nctoyHnka GP4 Ha knemme TB1-07.
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Macwrtabupyowmin koadpdnumeHT =

07.19

1000

07.20 MacwrabupoBaHue curHana sagaHus
’ CKOpOCTHU

| I I I N
¢ o0~1909 |o] +1000 | |

KoacbdumumeHT, Ha koTopbIn yMHOXaeTca napameTp 07.05
ANs co34aHuns curHana 3agaHust CKopocTy.

MacwTabupyowuin KoadUUMEHT = 07.20

1000

BEEES vacura6uposanme DAC 1 (LAMM) |
| | RW | uni | | | |
[¢] o0~1909 |[o] +1000 | |

YcTaHaBnuBaeT MacliTabupoBaHue Anst BbIXOA4HbIX

CUrHamnoB oT umdpoaHanoroeoro npeo6pasoeatens DAC1
TB2-12.

MacwtabupyoLwmin KoadprLUUEHT = %

1000

MacmTaGMpOBaHue DAC 2 (LAN2) I
| [Rwfuni|] | | |
¢ o0~1909 |=o] +1000 | |

YcTraHaBnmBaeT MaCLIJTa6MpOBaHMe Ana BbIXOAHbIX

CcurHanoB oT umdpoaHanorosoro npeobpasosatenst DAC2
TB2-13.

MacwTabupyowuin KoadUUNEHT = 07.22

1000

BEIZEN viacura6uposanme DAC 3 (LAN3) |
| | RW | uni | | | |
[¢] o~1909 [o] +1000 | |

YcTaHaBnuBaeT MacliTabvpoBaHue Anst BbIXOA4HbIX

curHanoB OT uudppoaHanorosoro npeobpasosartens DAC3
TB2-14.

MacwTabupyoLwmin KoadpULUUEHT = 07.23

1000

Mentor Il
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07.24 MacwrabupoBaHue curHana sagaroLiero
’ 3HKoAepa

| [Rw Juni | | [ ]

E3

YcTaHaBnuBaeT MacluTabupoBaHune Ans curHanoe ot
3agaloLero sHkogepa (MMMNynbCHOro TaxomeTpa),
NOAKIMYEHHOro K pazbemy knemmbl PL4. 3HaueHne
criegyeT YCTaHOBWUTb Ha Takoe, KOTOPOe COOTBETCTBOBASIO
6bl MaKkcMarnbHOW CKOPOCTU ABUraTens U KONM4ecTBy
MMNyrbCOB Ha OAMH 06OPOT dHKoAepa. [ns BeluMCneHus
mMacLuTabHoro koaduumeHTa:

0~1999 [=] +419 | ||

20-4 vA 1 1

Bblﬁop cmelyeHuns 4 MA I
| [rw Bt [ [ [ |
| & | 0 wvmm 1 |Ei> | 0 | ||

B coyetaHuu ¢ 07.27 gaHHbIN NnapameTp KoHuUrypvpyeT
TOKOBbIV BXOJ, TOKOBOro KOHTypa 20 MA.

Korga ncnonb3yetcsa cmeweHne 4 mA, npusog Oynet
OTKNIOYATLCS, €CININ OH ONpeAenuT, 4YTo Tok < 3.5 MA,

yKasblBasi Ha 0bpbIB KOHTYpa curHana.

6
MaciuTabHblit KoadhdULIMEHT = 750x(107)

Nxn MHBepcusa aHanoroBbix BxoaoB GP3 n
07.29
rne e GP4

N = 4Mcno MNYNbLCOB Ha oaMH 06OpOT; | | Rw | Bit | | | |

E3

Korga AaHHbIN napamMeTp yCTaHOBMEH Ha 1, NonspHOCTM
GP3 n GP4 aHanoroBbIx BXOAOB OyoyT MEHATbCA
mMecTamm.

Ha 3HaveHus napameTtpos 07.03 1 07.04 370 He BNuseT.
OHwn ByayT ykasbiBaTb NOMAPHOCTb HAaNPsSXXeHus,
NPUNoXeHHOro K knemmam TB6 n TB7.

n = Makc. CKOpPOCTb ABUraTtesisi B 060poTax B MUHYTY. 0 unm 1 |:> | 0 | ||

3HaueHuve no ymonyaHuto onpegensetca ans 1024-
UMMYNbCHOTO 3HKOAEepa (MMMNYNbCHOro TaxomeTpa) u
MakcMmarbHOIN ckopocTu, pasHon 1750 o6opoToB B
MUHYTY. MakcumanbHasa yacToTa Ans SHKogepa
coctaBnseT 105 klu.

[\ BL160p curHana 3agatollero aHkogepa I

| [Rw et | [ [ |

0, BbIGpPaHHbIN
aHanorosbI cUrHan
3afjaHus

¢ 0w 1 =

0 = BbIGpaH aHanoroBbIV 3afaroLLmMiA curHann.
1 = BbIOpaH 3HKoAep (MMMNYIbCHLIN TaxoMeTp)

[aHHbIn napameTp BbIbMpaeT B ka4eCTBE MCTOYHMKA
CurHana 3afaHus CKopocTu nNMbo aHanoroBblv CMrHan Ha
knemme TB1-03, nnbo Bxop aHkogepa (MMMNYrbCHOTo
TaxomeTpa) 4yepes PL4.

(\rgv 3 BLI60p TOKOBOro pexuma Bxoaa I

| Kl
£ 0 v 1 o | 0. BeibpanHeIi Bxon
HanpskeHs

[aHHbIN napameTp KOHpUrypmpyeT BXOAHYO KNeMmMmy
curHana ckopoctu (TB1-03) gnsa npuHatusa nnbo curHana
HanpskeHus, nnbo 20 MA BXOOHOro curHana.

Kouqmrypwposauue TOKOBOro Bxoaa I
| [rRwlet | [ [ |
L8]

B couveTtaHuu ¢ 07.28 gaHHbIV napaMeTp KOHUrypupyet
TokoBbI BxoA 20 MA.

0wum 1 ||:;>| 0 | "

Bxon 07.27 07.28
0-20 mA 0 0
20-0 A 1 0
4-20 mA 0 1
Mentor Il
Boinyck: 10
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MeHto 08

OunckpeTHble Bxoabl

[N Bxon F1 pa3pelueHus BpaleHus I

| [ro et [ [ |

| ¢ | 0vnm 1 ||:;> | 0 | "

0 = ocTaHoB npuBoaa

1 = nyck paspeLueH

[laHHbIN napamMeTp KOHTPONUpyeT ynpaBnsAoLLmMin BXOGHON
curHan paspeLueHust nycka npusoga Ha knemme TB3-21 un
yka3blBaeT COCTOsIHME. [laHHbIN BXOA BbINOMHAET (PYHKLMIO
GrOKMPOBKM OCTaHOBa NPYBOAA B pEXMME yrnpaBreHust
CKOPOCTbIO CrieaytoLmm obpasom.

[ins Toro, 4ToGbl NPMBOA MOT 3aMyCTUTLCS, BXOA AOMKEH
ObITb aKTMBEH.

Ecnu Bxog ctaHoBUTCA HeakTUBHbIM, napameTp 08.01
3acTaBnseT curHan 3agaHus nocne pamnsl 01.03
YCTaHOBUTLCS HA HOfMb.

lMpvBOA OCTAHOBUTCS, 3@ UCKINIOYEHNEM cryyas, Koraa
napameTp 02.03, yaepxaHue pambl, aKTUBEH.

08.02 Bxon F2 mepgneHHoro BpaweHus
' ABUratens Hasag

| (RO [ Bt [ [ [ ]
E3

0 = BXo4 He aKTMBEH

1 = BXOA akTnBeH

KoHTponupyeT ynpaBnsitoLLmii BXOOAHOW CUrHan Ha knemme
TB3-22 n ykasbiBaeT ero coctosiHue. lNpueog 6ynet
pearnpoBaTb Ha 3TOT BXOZ TOSbKO Kak Ha komaHay
MeZaSIeHHOro BpaLleHus Brepen, ecrv BKIMHOYEHO BHELLHee
norndeckoe ynpaenexue (08.21 = 0). Takke B ero
dyHKUMM BXOAUT cBOOOAHOE NporpaMMUpOBaHKe.

08.03 Bxon F3 megneHHoro BpaweHus
) ABuratens Bnepes

| [rofBit | | [ |
| ¢ | 0vnm 1 ||:;> | 0 | "
0 = BXo4 He aKTMBeH
1 = BX0[, aKTMBEH
KoHTponumpyeT ynpasnstoLwmii BXOAHOW CUMrHan Ha Knemme
TB3-23 n ykasbiBaeT coctosiHme. MpuBog byaet
pearmpoBaTb Ha 3TOT BXO[, TOMNbKO Kak Ha KOMaHay
Me[IeHHOro BpalleHus Brnepea, ecrnv BKNoYeHO BHeLLHee

nornyeckoe ynpasnenune (08.21 = 0). PyHKUMA 3TOrO BXOA
MoXeT BbITb NepenporpamMmMmpoBaHa.

0wvm 1 |Eﬁ>| 0 | "

(X3 Bxon F4 BpalleHus Ha3ag |

| I T I

| ¢ | 0 vnm 1 ||:;> | 0 | "

0 = Bxog He aKT1BEH

1 = BX0[, aKTMBEH

KoHTponupyeT ynpasnstoLmii BXOAHOW CUMrHan Ha Knemme
TB3-24 n ykasbiBaeT ero coctosiHue. Npusop 6yaet
pearnpoBaTb Ha 3TOT BXOA TOSbKO Kak Ha KomaHay
BpaLLeHWs Ha3az, ecnu BKIOYEHO BHELLHEE NOrMyeckoe
ynpaenenue (08.21 = 0). dyHKumMA 3TOro BXxoga MoxeT
ObITb NepenporpammmnpoBaHa.

100

OT0 hbukcmposaHHbIn Bxoa. Mapametp 01.11 He ByaeT
n3MeHATbCs Ha 0, ecnv BXOAQHOW CUrHan oTCyTCTBYeT,
obecneymBas HyneBoe 3Ha4YeHne napameTtpa 08.21.

X Bxon F5 BpalleHus Bnepes I

l [RO[ Bt ] [ [ |
E3

0 = BxoJ He aKTUBEH

1 = BX0J aKTUBEH

KoHTponupyeT ynpasnstoLwmii BXOAHOW CUrHan Ha knemme
TB3-25 n ykasbiBaeT ero coctosiHue. Npusop 6yaet
pearmpoBaTb Ha 3TOT BXOZJ TOJNbKO Kak Ha KoMaHay
BpaLLleHns Bnepes, ecriv BKIOYEHO BHELLHEE NOMMYECcKoe
ynpaenenue (08.21 = 0). dyHKUMSA 3TOro BXoaa MOXeT
6bITb NEpenporpaMmmmnpoBaHa.

39710 hukcmpoBaHHbIn Bxog. Mapametp 01.11 He ByaeT
n3MeHsITbcst Ha 0, ecny BXOA4HOW CUrHan oTcyTCTBYeT,
obecneymBas Hynesoe 3Ha4yeHne napameTtpa 08.21.

0000 IO |

[rof Bt | [ [ |

2] 0 ]

0 wnm 1 |::>| 0 | ||

| ¢ | 0vmm 1
0 = BXxOA He aKkTUBEH
1 = BX0[ aKTUBEH

KoHTponupyeT ynpasnsiowmii BXOGHOW CUrHam Ha KnemMmve
TB3-26 1 ykasbiBaeT ero cocTosiHue.

000 R |

| [RO[Bt] [ [ |
E3

0 = BXOA He aKTMBEH
1 = BXO4 aKTuBEH

KoHTponupyeT ynpasnsiowmii BXOGHOW CUrHamn Ha Knemve
TB3-27 n yka3blBaeT ero COCTOsiHUE.

0 v 1 =] 0 | |

Mentor Il
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0000 EIO0IR |

| [roJBit [ [ [ ]

|@| 0 vrm 1 |Ei>| 0 | ||

0 = BXOA He aKTMBEeH

1 = BX0[, aKTMBEH

KoHTponupyeT ynpasnsowuii BXOAHOW CUrHam Ha Knemme
TB3-28 u ykasbiBaeT ero cocTosiHue.

0000 IR |

| [rRofBit | [ [ |

|@| 0 nnmn 1 |Eﬁ>| 0 | ||

0 = Bx0g He aKTUBEH

1 = BXOA aKTnBEH

KoHTponupyeT ynpasnsowuii BXOAHOW CUrHam Ha Knemve
TB3-29 n yka3blBaeT ero COCTOsiHUE.

| 0s.10 RN |

| [rRo Bt | [ [ |

|@| 0 nnm 1 ||:;>| 0 | "

0 = Bxog He aKTUBEH

1 = BX0[, aKTMBEH

KoHTponupyeT ynpasnstoLmii BXOAHOW CUMrHan Ha Knemme
TB3-30 n ykasbiBaeT ero COCTOsIHUE.

m Bxopn paspeleH |

| [ro Bt [ [ [ ]

|@| 0 vnm 1 |E>| 0 | "

0 = BxOA He aKTUBEH

1 = BXO[, aKTUBEH

KoHTponupyeT ynpaBnsowuii BXOQHOW CUrHamn Ha Krnemme
TB3-31 un ykasbiBaeT ero coctosHue. [ins pabotbl npusoa
BXOZ AOSKeH ObITb akTuBeH. Korga npusoA BbiknioyaeTcs
nyTeM OTCOeAUHEHMNS BXOAA, BCE MMMYMbChbl OTNNPaHUs
BbIKtoYatoTcs ¢ 3agepxkon 30 cekyHa. Ecnu npusog
paboTaeT npy BO3HWKHOBEHUW TaKOW CUTyauumu, B
pesynbTaTe NPon3onaeT OCTaHOB Mo MHepLun 1 copoc
pamn.

mHasuaquMe F2 I

| [Rw Juni] [ [ |

[¢] o0~1909 [o] +000 | ||

OnpegensieT Ha3Ha4YeHNe BHELLHErO FTOrM4Yeckoro
BXOJHOro curHana Ha knemme TB3-22.
HewncteyeT TONbKO nocrne HaxaTtua knasuwmn RESET.

mHasuaquMe F3 I

| [Rw Juni | [ [ ]

[¢] o0~1909 [o] +000 | ||

OnpepensieT Ha3HaYeHWe BHELLHEro NIormyeckoro
BXOAHOro curHana Ha knemve TB3-23.
[JelicTByeT TONbKO Nocne HaxaTus knasuwmn RESET.

Mentor I
Beinyck: 10
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Ha3HauyeHue F4 I

| [Rwluni] [ [ |

¢ o0~1909 |=o] +000 | |

OnpepensieT Ha3HaYyeHne BHELUHErO NIOrMYeckoro
BXOJHOro curHana Ha knemme TB3-24.
[JencTtByeT TonbKo nocne Haxatus knasuwmn RESET.

m HasHaueHue F5 I

l [Rw Juni | [ [ ]

[¢] o~1909 [o] +000 | |

OnpepensieT HazHa4YeHNe BHELLHErO JTOrM4Yeckoro
BXOAHOro curHana Ha knemme TB3-25.
[OenctByeT TONbKO Nocne HaxaTtua knasuwmn RESET.

Ha3HauyeHue F6 I

| [Rwluni] [ [ |

¢ o0~1909 |=o] +000 | |

OnpepensieT Ha3HaYyeHne BHELUHErO NIOrMYeckoro
BXO[HOro curHana Ha knemme TB3-26.
JencTtByeT ToNbKO nocne Haxatus knasuwmn RESET.

HasHaueHue F7 I

l [Rw Juni | [ [ ]

[¢] o~1909 [o] +000 | |

OnpepensieT HazHa4YeHNe BHELLHErO JTOrM4Yeckoro
BXOAHOro curHana Ha knemme TB3-27.
OenctByeT TONbKO Nocne HaxaTtua knasmwmn RESET.




HasHaHeHMe F8 I

| [Rw Juni | [ [ ]

¢ o0~1909 [o] +000 | ||

OnpepensieT Ha3HaYeHWe BHELLHEro NIorMyeckoro
BXOAHOro curHana Ha knemve TB3-28.
[JelicTByeT TONbKO Nocne HaxaTus knasuwmn RESET.

Hasuaqeuue F8 I

| [Rw Juni] [ [ |

[¢] o0~1909 [o] +000 | ||

OnpegensieT Ha3Ha4YeHNe BHELLHErO NTOrM4Yeckoro
BXOJHOro curHana Ha knemme TB3-29.
HewncteyeT TONbKO nocrne Haxatua knasuwm RESET.

HasHaHeHMe F10 I

| [Rw Juni | [ [ ]

[¢] o0~1909 [o] +000 | ||

OnpepensieT Ha3Ha4YeHWe BHELLHEro NIormyeckoro
BXOAHOro curHana Ha knemme TB3-30.
[JelicTByeT TONbKO nocne Haxatus knasuwmn RESET.

O6blI4YHbIe nornyeckue PyHKLUU
3anpelyeHbl

| [Rw et | [ [ |

|@| 0 nnm 1 ||:;>| 0 | "

0 = paspeLuaeT 0ObI4HYI0 NMOMMYECKYH DYHKLMIO

1 = 3anpeLuaeT 0ObIYHYHO NOrMYECKY0 PYHKLMIO

Mo ymonyanutio 0.

Ecnu yctaHoBneH Ha paspeluerue (= 0), AaHHbIN
napameTp KOHUIypupyeT fornyeckne BXoAbl CreayoLwmm
obpasom:

F2 TB3-22 menneHHoe BpalleHne Hasag
F3 TB3-23 meaneHHoe BpalleHue Bnepea
F4 TB3-24 BpalueHue Hasag

F5 TB3-25 BpalueHue Bnepeq

Ecnu yctaHoBneH Ha 3anpeieHue (= 1), nornyeckue
BXOAbl AOMKHbI ObITb 3anporpaMmmmnpoBaHsl
nons3osateneM. lNporpammvpyemble BXOAbl MOTYT
MCNonb30BaTbCs TOMBKO ANS YNpaBnsowero napamerpa
01.11 (curnan 3apaHusa BKI), ecnu npucyTcTByeT curHan
BPALEHME PA3PELLEHO.

Cwm. Takke napameTtpsbl ¢ 08.31 no 08.34.

102

UHBepcus Bxopa F2

UuBepcusa Bxopa F3

(I 2 B UHBepcus Bxoaa F4

UuBepcusa Bxopa F5

(11’3 UHBepcus Bxoaa F6

[\ Y4 NHBepcusa Bxoaa F7

(12 3 HBepcus Bxoaa F8

(I vi I HBepcusa Bxoaa F9

(11:%1 I HBepcus Bxoaa F10

[Rw [ Bit [ [ |

|@| 0 wnnn 1 |Ei>| 0

0 = He nHBepTMpOBaHa

1 = HBEpPTMPOBaHHas Nornyeckast PyHKLMS

08.31 PaspelweHne MmegneHHoOro BpalweHus
' ABUratens Hasapg

[rRw ]t | [ [ |

|@| Ownnn 1 |.:;>| 0

0 = He paspeLleHo

1 = pa3speLlueHo MeaieHHOe BpalleHre Ha3az
Korga 08.21 = 1, 06bl4HbIE NOrMyeckne yHKLMM
3anpetyeHsbl, 08.31 MoXeT pa3pewnTb MeaneHHoe
BpallleHVe Ha3ag.

08.32 PaspelweHne MmegneHHoOro BpalweHus
' aBuratens snepean

[rRw ]t | [ [ |

|@| 0vm 1 |.:;>| 0 | ||

0 = He paspeLleHo

1 = pa3speLueHo MeanieHHoe BpallleHne Bnepes
Korga 08.21 = 1, 06bl4HbIE NOrMyeckne yHKLMM
3anpetyeHsbl, 08.32 MoxeT pa3pewwnTb MeaneHHoe
BpaLlLleHve Bnepes.

(11X B PaspelueHne BpaleHus Bnepes I

| [rRw ]t | [ [ |

|@| 0vm 1 |.:;>| 0 | ||

0 = He paspeLleHo

1 = paspeLueHo BpallieHVe Has3as

Korga 08.21 = 1, 06bl4HbIE NOrMyeckne yHKLMM
3anpetyeHsbl, 08.33 moxeT paspelunTb BpalleHue Hasag,.

Mentor Il
Boinyck: 10




PaspeLueHMe BpalleHus Hasag I
| [Rw ]t | [ [ |
| ¢ | 0 vrm 1 |Ei> | 0 | ||

0 = He pa3speLueHo

1 = paspeLueHo BpalleHve Brepes

Korga 08.21 = 1, 06bl4HbIE nornyeckmne yHKLMM
3anpetueHsbl, 08.34 moxeT paspelunTb BpalleHne Brnepes.

Mentor I
Beinyck: 10
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MeHro 09 MHBepcusa BbIXOAHOIO cUrHana
cocTosiHMA 1

Bbixoabl COCTOAHUA

| [Rw it [ [ [ |
MapameTpbl COCTOSIHUS BbIXoAa onpeaensioT Te | g | 0w 1 |:> | 1000 | ||
napameTpbl, KOTOPbIE JOJMKHbI MCMONb30BaTLCA B
KayecTBe UCTOYHUKA, a crieqoBaTenbHO, onpeaensoT
yHKUMIO NporpamMMUpyeMbIX BbIXOAHbIX KIEMM.
MeHto 09 cogepXuT Tpu rpynnbl, pasgeneHHbIX No Tuny m3anep)|(Ka cocTonnms 1 I
WUCTOYHUKOB COCTOSIHUSA, KaXayt U3 KOTOPbIX MOXHO
nomMeHsTb Mmectamu. [1sa nctouHunka ST1 n ST2 MOXHO | | RW || Uni || | | |
06beauHaTL B Ntobor yaobHowm koHdurypaumu ans
Mony4YeHns BbIXOAHOMO curHana Ha knemmax TB2-15 u | 8 | 0~255 |'=> | 0 | Ctr/ ||
TB2-16. Bropas rpynna BbiOvpaeT 13 UCTOYHUKOB ST3,
ST4, ST5 ans nony4yeHns BbIXOLHOMO CUrHamna Ha knemmax
TB2-17, TB2-18, TB2-19 cOOTBETCTBEHHO UM UCTOYHMKA
ST6 (BbIxOg pene).

UcTouHuk 1 coctosiHuA 2

K BbIxOgHbIM curHanam coctosiHns ST1 u ST2 npu m I
nepexogax 0 — 1 NPUMEHSIITCS BPEMEHHbIE 3aAepX KM | | RwW | uni | | | |
09.12 n 09.18.
Mpu nepexopax 1 — 0 gencreue Gynet HEMEANEHHbIM, | 3 | 0~ 1999 |':> | +1007 | ||

6e3 3aaepXKKM.

BbixogHoM curHan coctosiHus 1

mMHBepcun UCTOYHUK 2 cocTosiHUA 1 I

| [Rw Bt | [ [ |

BbIxo4HOM cUrHan cocTosiHuA 2

[\EXIX3 BbIxoaHOM cUrHan coctosiius 3 | & | 0w 1 |Ei> | 0 | ||

(X173 BLIXOAHOW CUrHan coCcTosiHus 4

BbixogHOM cUrHan coctosiHusa 5

mMCTOHHMK 2 cocTosiHMA 2 I

[\:Xi/ [ BLixoaHoM curHan coctosiHus 6 (pene) | | W " O " | | |
| [Rofer] [ | ¢ ] o0~1909 |=o] 000 | |
(8 owmt o] [

MCTOHH"K 1 coctoskua 1 I mwuaepcun WCTOYHMKa 2 cocTosiHuA 1 I
| [ Rw [ uni | | | | | [Rw [ Bit | | [ |
[¢] o0~1909 [o] 111 | || (2] owwi |5 5 | "
MHBepcvm MUcTOYHMKa 1 cocTosiHUSA 1 I
| | RW " Bit " | | | VIHBepcvm BbIXOAHOrO CUrHana
| 8 | 0w 1 |.:>| 0 | " COCTOSIHUA 2

| [Rw it | [ [ |
MCTOHHVIK1 COCTOSIHUA 2 I | ¢ | 0 v 1 |I:t>| 0 | ||
| [Rwluwi] [ [ |
[¢] o0~1909 [o] 000 | ||
mMHBepcua UCTOYHUKA 1 cocTOoAHMA 2 |
| [Rw[Bit | [ | |
[¢]  oumi =] +000 | ||
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(LB 3anepkKka COCTOAHMA 2

[Rw [ uni [ |

0~ 255 =] 000

&

UcTouyHuk cocTtosiHmA 3

[Rw [ uni [ |

0~1999 [=] +1013

&

MHBepcuA BbIXOQHOrO cuUrHana
cocTosiHUA 3

[Rw [ it [ |

0wvm 1 |Eﬁ>| 0

&

UcToYHUK cocToAHMA 4

[Rw [ uni [ |

0~1999 [=] +1003

&

MHBepcuA BbIXOQHOMO cuUrHana
cocToAHMA 4

[Rw [ it [ ]

0wvm 1 |E>| 0

&

UcTouyHuK cocTosiHMA 5

[Rw [ uni [ |

0~1999 [=] +1006

&

MHBepcuA BbIXOQHOro cuUrHana
COCTOSAAHUA 5

[Rw [ it [ |

0wvm 1 |Eﬁ>| 0

&

UcTouHuk cocTtosiHua 6 (pene)

| [Rw]uni[ [ [ |
[¢] o0~1909 [o] +1009 | ||
Mentor Il
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MHBepcuA BbIXOOQHOro cUrHana

COCTOAHUA 6

| Rw | Bit |

E3

O wnn 1

=]




MeHro 10

MHdbopmaumsa o cocTossHUM U
HeucnpaBHOCTAX

Bce pencrBuTenbHble (He OMTOBLIE) NapaMeTpbl ANst
YTEeHUA 3aMOpPaXXMBaKTCA B MOMEHT OTKITHOYEeHUA OAnd
AONarHoCTUKM HencnpaBHOCTU. OHM ocTaloTCs B 3TOM
COCTOAHMN A0 TOro MOMeHTa, NoKa He 6y,qu npounsseneH
cbpoc npueoga.

CkopocCTb BpaleHus Bnepen |

| [rOBt [ [ [ |
(8] owwmt [ ]
0 = nprBOA HEMOOBWXEH UNK BpaLlaeTca B 06paTHOM

HanpaBleHnn

1 = npuBop BpallaeTcs Brepes Co CKOPOCTbI0 Gonblue
NOPOroBOro 3HAa4YeHUs HyNeBoW CKOPOCTY.

HanpaBneHue BpalleHusi BNepes onpefenseTcs
cnegyoLwmmM obpasom:

Korga BbibpaHa obpaTHasi CBA3b C MOMOLLbHO
TaxomeTpa, knemma TB1-09 6yget nmetb
oTpuLaTENbHbIN NOTEHLMAaNn OTHOCUTENbHO KIEMMbI
TB1-10.

Korga BbibpaHa obpaTHasi CBA3b MO HaMNPsPKEHUIO
aKopsi, knemma A1 MeeT NONOXUTENbHbIA NOTeHLMan
OTHOCUTENBLHO KNneMmmbl A2.

Korga BbibpaHa obpaTHasi CBA3b C MOMOLLBIO 3HKoAEepa
(MMnynbcHoro TaxomeTpa), kaHan A onepexaeT kaHan

B.
mcKOpOCTb BpalleHusa Hasag I
| [roJBit [ [ [ ]
(8] owmt |5 |

NpVBOA, HEMOABWXKEH WINW BpalLaeTcs Brepes
npvBogA BpalLaeTcs Hasag Co CKOPOCTbIo GorbLue
MOPOrOBOrO 3HAYEHMUs HYNEBOW CKOPOCTY.

HanpaeneHve BpalleHust Ha3ag onpegensieTcs
cneayowmum obpasom:

-~ O
1]

Korna BbibpaHa obpaTHast CBSA3b C MOMOLLIbHO
TaxomeTpa, knemma TB1-09 6yaet nmetb
NONOXMUTENbHbLIA NOTEHLUMAaN OTHOCUTENBHO KNEeMMbI
TB1-10.

Korga BbibpaHa obpaTHast CBSA3b MO HAMPSHXEHUIO
aKops, knemma A1 umeeT oTpuLaTenbHbIN NOTeHUman
OTHOCUTENBHO Knemmbl A2.

Korga BbibpaHa obpaTHasi CBA3b C MOMOLLbIO 3HKoAEepa
(MMnynbcHoro TaxomeTpa), kaHan A oTcTaeT OT KaHana
B.

Ecnu 10.01 = 10.02 = 0, deuzamersnb 1u60 HernoodeUXXeH,
nu6o epaujaemcsi co CKOpocmbio < Nopo2a Hyneesou
ckopocmu. B amux ycnoeusix 10.09 = 1 u Ha @ bIHOCHOU
naHesnu ynpaeJsieHus1 3azopaemcsi ceemoduod
Hynesol ckopocmu (u eknro4aemcsi RL2, ecnu oH
3anpozpamMmupoesaH Onsi uHOuKayuu Hyneeou
cKkopocmu).

OrpaHuyeHue Toka I
| [rof Bt ] [ [ |
(] owwi [5] [ ]

0 = TOok NpMBOAA MeHbLLE Npeaena

1 = Tok NnpuBoaa Gonblue unu paBeH NpeaenbHOMy
3Ha4YeHno

YkasblBaeT Ha TO, YTO CyMMa curHana 3aganusi Toka 04.01

n cmeLleHmns 4.09 orpaHnyeHa npy OCTUKEHUN

npeaenbHoro 3HayeHus Toka 04.03 nnn ogHMM 13 TOKOBbIX

npegenos Mocra.
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mMOCT 1 paspelieH I

| [rRof Bt | [ [ |
(s8] owmt |5 [ 1

0 = 3anpeLleHo

1 = paspeLueHo

YkasblBaeT Ha To, YTO TUpucTopHbIn (SCR) mocT 1
(monoxuTenbHbIA MOCT) akTUBMPOBaH. He obs3aTenbHO
yKa3blBaeT Ha TO, YTO MOCT HAXOA4MTCS B NPOBOASLLEM
COCTOSIHUM, TaK Kak NpOBOAMMOCTb 3aBUCUT OT yrna
oTnMpaHus n paboymnx ycroBu.

mPaspemeHa pa6oTta mocTa 2 I

| [rof Bt | [ [ |

|@| Ownnmn 1 |.:;>|

0 = 3anpeLleHo

1 = paspeLueHo

YkasblBaeT Ha TO, YTO TUPUCTOPHbIA MOCT 2 (MOCT Ha3az
UNN OTpULATENbHLIA MOCT) akTuBMpoBaH. He o6a3atensHo
yKa3blBaeT Ha TO, YTO MOCT HaxoAWTCS B NPOBOASALLEM
COCTOSIHUM, TaK Kak NpOBOAMMOCTb 3aBUCUT OT yrna
OTNUPaHUsi N pabounx yCroBui.

m06paﬂ1aﬂ anekTpuyeckas casmpoBka I

| [rRof Bt | [ [ |
(s8] owmt |5 [ 1

0 = oTnupatome nMnynbCbl He cha3npoBaHbl

1 = oTnupatoLme nmMnynbCbl chasnpoBaHsbl (B
YCTaHOBMBLUEMCS PEXUME)

YKkasblBaeT Ha TO, 4TO OTNMpatoLLme UMNyIbChl
cha3npoBaHbl B pedynbTate AencTBms OYHKLUM NOKOS.
Ob6paTtuTtech k napameTtpam 05.18 n 05.19.

Mentor Il
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Ha ckopoctu I

| [roJBit [ [ [ ]
(8] owmt |2 1

0 = npmBog He BpaLlaeTca

1 = npuBOA Ha cKopoCTn

YKasbiBaeT Ha TO, YTO NPUBOA AOCTUT YCTAHOBMNEHHOMO
3Ha4YeHUs CKOpOCTW, curHan 3aganunsa o pamnel 02.01 =
curHany 3agadus nocne pamnel 01.03, a Takke, 4TO B
pesynbTaTe CpaBHEHWs curHana 3agaHusi KOHeYHON
ckopocTtn 03.01 ¢ curHanom obpaTHOM CBA3N NO CKOPOCTMH
03.02 nonyuyeH curHan owmnbkn < 1.5% OT MakcMmarnsHON
ckopoctu. Ecnn napameTp uctouHunka 09.13 HacTpoeH Ha
3Ha4yeHne Mo yMOI4aHuio, Yepes BbIXOA C OTKPbITbIM
konnektopoM ST2 Ha knemme TB2-16 BblgaeTcs Takke
BHELLUHWUIN CUrHan.

LK)} 3 peBbILeHe CKOPOCTN I

| [rRofBit [ [ [ |
(8] owmt  [5] [ ]

0 = cKkopoCTb ABUraTensi He NpeBblleHa

1 = ckopoCTb ABuUraTens npesbileHa

YkasblBaeT Ha TO, YTO CUrHan o6paTHON CBA3M MO
ckopocTty 03.02 > 1000. 3T0 03HAYaET, YTO 3HAYEHME
CKOPOCTM BbILLIO 32 YCTAHOBMEHHbIA Anana3oH, BO3MOXHO
OBuraTenb BpallaeTcsi o4 BO34eNCTBUEM MEXaHUYECKOMN
Harpysku ObiCTpee MakCMMarnbHOM CKOPOCTH,
obecneymBaemor NpMBoOAOM. ITa PyHKUMSA
npegHa3HayeHa ToNbKO AN KOHTPOMS U He
WHULMANU3NpyeT CUrHan OTKITHYEHUS.

m HyneBas ckopocTb I

| [roOJBit [ [ [ |
(8] owmt |2 1

0 = ckopoCTb He HyrneBas

1 = ckopocCTb Hynesas

YcTaHaBnmBaeT, MeHbLUe N curHan obpaTHoN CBS3n No
ckopocTn 03.02 nopora HynesoW ckopocTtu 03.23.
O6paTuteck k napametpam 10.01 n 10.02.

mdmxcauvm HanpsXXeHna siKkopsi BKNO4YeH I

| [roJBit [ [ [ ]
(8] owmt |2 1

0 = cxema mKcaummn ypoBHSA He BKIOYeHa

1 = cxema mKcaLmmn ypoBHS BKIIOYEHa

YcTaHaBnmBaeT, korga BKIoYaeTcs cxema dukcaumm
YPOBHS1 HanpseHus sikops. NpenoTepallaeT ganbHenwee
BO3pacTaHue HanpsxeHus. Cm. napameTtp 03.15.

mqepenoeauue ¢as I

| [rofBit [ [ [ |
(8] owwi [o] [
0=L1L3L2
1=L1012L3

YepenoBaHue a3 onpegensetcs ot Bbiogos L1, L2, L3.
CNEOQYET MUMETb B BUAY, yto coeanHenusa ¢ E1 n E3

Mentor I
Beinyck: 10
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OOMKHbI BbITb TaKkKe NPaBunbHbI — 0bpaTUTECh K
pucyHkam 12 n 13.

mnpuaon B HOpMe I

| [rof Bt | [ [ |
(8] owmt |9 [ 1

1=K npuBoay nogaHo nnuTaHne n OHO He OTKITIOYEeHO

mCMrHan TpeBoru (I x t) I

| [rRof Bt | [ [ |
(g owmt 5] [ 1

0 = curHan TpeBoru oTcyTcTBYeT

1 = curHan TpeBorn NPUCYTCTBYET, Yrpoxas OTKIIOYEeHEM
13-3a ANUTENBHOWN Neperpysku.

YKasbiBaeT Ha TO, YTO NPMBOL HAXOAUTCH B COCTOSHUM
neperpy3k1 1 B KOHLLE KOHLIOB OTKIOYMTCS 1U3-3a
npogomkatowlericsa neperpy3km 10.18, ecnu ycnosus
paboTbl He ynyywaTcs. Bpems, 3aTpayvBaemoe Ha
OTKITOYEHNE, 3aBUCUT OT HacTporiku napameTpoB 05.06 n
05.07, a Takke OT BENUYUHbLI NEPErpy3Ku.

BusyanbHas nHamkaumsa Toro, YTo CUrHan Tpeeorun
aKTUBMPOBAH; OCYLLECTBNAETCH aBapUiHbIM CBETOAMOAOM
(muraeT). Yepes nornmyeckuin Bbixof, cocTosiHA ST3 Ha
knemme TB2-17 BblgaeTca Takke BHELUHUI CUrHan,

MCMOMb3YHOLMIA 3HAYEHME MO YMOSYaHMo napameTp
ncToyHuka 09.19.

| [rof Bt | [ [ |
(8] owmt |9 [ 1

0 = none B Hopme

1 = none otcyTcTBYET

YkasbIBaeT Ha TO, YTO HET TOKa OT BHYTPEHHETO UCTOYHMKA
nons (MNn AOMONTHUTENbHOrO BHELLUHEro YyCTPOWCTBA
ynpaBneHus nonem FXM5, ecnun TakoBoe yCTaHOBMNEHO).




mn0Tepﬂ obpaTHoM cBA3N I

| [roJBit [ [ [ ]
(8] owmt |2 1

0 = obpaTtHas cBs3b NO CKOPOCTW NPUCYTCTBYET

1 = obpaTHasa cBA3b NO CKOPOCTW OTCYTCTBYET UNn
NONSPHOCTb U3MEHEHa

YKa3blBaeT Ha OTCYTCTBUE CuUrHana obpaTHoOW CBS3U nnu
n3MeHeHue nonspHocTU. NpumeHseTca B paBHON CTENeHu
K 06paTHON CBA3W Yepes TaxoreHepaTop (TaxomeTp) un
3HKOZEP (MMMYNbCHBIA TaXOMETP), CMOTPS, YTO BbIOpaHO.
MoTepst o6paTHON CBA3M HE OBHapyXMBaeTcs A0 TexX nop,
noka yron oTnMpaHus He OCTUrHET TOYKM, B KOTOPOW
3HaveHue napametpa 05.03 (yron oTnupanHus) He OyaeT
6onbLue 767. MNpu Takon cMTyaLMm MOXHO NpesoTBpaTuTb
OTKMHYEHNEe NpuBoaa NyTeM 3anpeLleHns onpeaeneHuns
notepu obpatHown cea3un 10.30.

mHOTepﬂ nuTaHua unu casbl I

| [roOJBit [ [ [ |
(8] owmt |2 1

0 = B Hopme
1 = noTepsa nuTaHus/gasbl
YKasbIBaeT Ha NOTEPIO OOHOWM MU HECKONbKMX has,

noakmntodeHHbix k L1, L2, L3. MoxeT ObITb 3anpeLLeHo
napameTtpom 10.31.

(VA A Meperpy3ka o MrHOBEHHOMY TOKY I

| [roJBit [ [ [ ]
(8] owmt |2 1

0 = BbIGpOC TOKa He obHapyxeH

1 = BbIOpOC TOKa 0GHapyXeH

Yka3sblBaeT Ha To, YTO MNosiBieHne Bbibpoca Toka > 2 x
(MakcUManbHbI TOK, COOTBETCTBYIOLLMIA YCTaHOBNEHHOMY
Harpyso4HoMy peauncTtopy). B pesynbTaTe oTnmpatowme
UMNyIbCbl HEMEANEHHO BNOKMPYIOTCA, OTKIOYas NPUBOA.

mﬂnmenbuaﬂ neperpyska I

| [roOJBit [ [ [ ]
(8] owmt |2 1

0 = gnuTenbHasa neperpyska He obHapyxeHa
1 = pnutenbHas neperpyska obHapyxeHa
YKasbiBaeT Ha TO, YTO curHan obpaTHON CBA3M MO TOKY
5.01 npesbicun nopor neperpysku 05.06 B Te4eHne
BpPEMEHMU, onpeaensieMoM 3Ha4YeHNAMU BPEMEHM
neperpy3ku 05.07 n 05.08, 06 beaUHEHHBIMW C BENMYMHON
neperpy3sku (00bivHasa dyHkums | x t).
Korza Tok npeBbICUT MNOPOr Neperpysku, ero BenMymHa
OyneT NpouHTEerpMpoBaHa No BPpEMEHU, NPUBOAS K
YBENMUYEHUIO BENNYMHBI AENCTBUTENBHOW Neperpyamu
05.11.
Hao6opoT, ecnu Tok ynageT HUXKe nopora B npouecce
WHTErpupoBaHus, 3HadeHne napametpa 05.11 cHuanTca oo
Hyns. CKOpOCTb UHTErPUPOBaHMSA YCTaHaBNMBaETCA
napameTpom 5.7, korga Tok > nopora v napameTtpom 05.08,
Korga Tok < nopora. CKOpoCTb MHTErPUPOBAHKUS - 3TO
BpPEMSI OTKIMKOYEHMS NPY Neperpy3ke, paBHOWM MOSHOMN
wkane (05.01 = 1000). AaHHas dyHKUMA nMuTUpyeT
noBefeHve TENNOBOIO pere 1 MogenvpyeT TENOBYHO
XapakTepucTuKy ABuraTens.
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mTaﬁmep npoueccopa 1 I

| [rRof Bt | [ [ |

(s8] owmt |5 [ 1

0 = B HOpme

1 = oTknNoYeHne

Mpu HopmanbHOM pexume paboTel NpuBoga Tanmep
nepuoamnyeckn copacbeiBaeTcsi npoueccopom 1 B kayecTse
NPOBEPKM TOr0, YTO NpoLLeccop ¥ NprBoL OYHKLMOHUPYIOT
HopmanbHo. Ecnu cbpoc He nponcxoanT 4O TOro, Kak
TavMep Npou3Ben OTCYET BPEMEHU, 3HAUNUT nnbo
npoueccop BbILLEN U3 CTPos, NMMBo npousoLuen coom
nporpammbl npueoaa. B pesynbtaTte npousonget
HemeaneHHoe ynpaBnsemMoe OTKMYeHe NpMBoaa,
COMpOBOXOaloLLEeecs CUrHanoM OTKITIOYEHUS Npuy
HENCNpPaBHOCTW.

mTaﬁmep npoueccopa 2 I

l [rRo et | [ [ |

(e[ owmt |5 [ 1

0 = B Hopme
1 = OTKNIOYEHNE

m Meperpes anekTpoaBurarens I

| [rRof Bt | [ [ |

(s8] owmt |5 [ 1

0 = B HOpme

1 = oTknNoYeHne

10.21 = 1 yka3bIiBaeT Ha OTKITHOYEHUE, OOHApPYXEHHOE
BXOZIHOW KNEMMOW TEPMUCTOPA ABUraTens.

YpoBeHb oTkno4eHns 3 kKOm.

YpoBeHb cbpoca 1.8 kOm.

Mentor Il
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m MeperpeB paguaTtopa |
[rROJBt [ [ [ |

|
(8] owmt |2 1

0 = B Hopme

1 = oTkntoYeHne

10.22 = 1 yka3blBaeT Ha neperpes Goka TMPUCTOPOB
(SCR), > 100°C (B npuBOAaXx, MMeLLMX TEPMUCTOP,
YCTaHOBMNEHHbIN Ha pagnaTope 6noka TMPUCTOPOB).

HacbiweHune KOHTypa ynpaBneHusa
CKOpPOCTbIO

| [roJBit [ [ [ ]
(8] owmt |2 1

0 = KOHTYp ynpaBneHns CKOPOCTbIO HE B HACLILLEHUN

1 = KOHTYp yNpaBreHUs CKOPOCTbIO B HACLILLEHUN
YkasblBaeT Ha TO, YTO BbIXOAHOW CUrHan anroputma
KOHTYpa yrnpaBrieHus1 CKOPOCTbI, OT KOTOPOro Nony4YeH
curHan 3agadus toka 04.01, goctur npegena. 3To MOXeT
ObITb 0OYCNOBNEHO NPMMEHEHNEM OrpaHNYEHNs TOKa Unn
dmKcaumm ypoBHS HYNeBOro Toka, a Takke BCNeacTBue
MexaHn4eckon B6roknpoBKM poTopa ABuUraTerns.

m3anpoc HyrneBoro Toka I

| [ro Bt [ [ [ ]
(8] owmt |5 [ 1

0 = curHan 3aganHus Toka > 0

1 = curHan 3agaHus Toka = 0

YkasblBaeT Ha TO, YTO CUrHan 3afaHnsi TOKa OrpaHUYeH
HyrneM. OTO MOXET BO3HUKHYTb, Hanpumep, B pesyrnbtate
BHE3arnHoOWM NoTepu Harpy3ku, koraa NpUMBOLA HAXOAUTCS B
pexvmMe ynpaBreHus KpyTsawmm MomeHToM. Kak
CrneacTBue, CKOPOCTb Morna Gbl AOCTUTHYTb
YCTaHOBIIEHHOIO MOPOroBOro 3Ha4YeHWs!, 3acTaBnNsAs KOHTYP

ynpaBlieHNA CKOPOCTbO CHU3UTb A0 HyNA CUrHan 3agaHusa
TOKa.

m MocnenHee oTKMO4YeHUe I

| [rROJuni] [ [ |
(8] o0-265 o] [ 1

PervcTpupyeT KoZ nocregHero oTkioueHust, hopmmpys
OCHOBY XXypHara OTKIoYeHNIA.

Mentor I
Beinyck: 10
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OTkntoYeHUe nepes NocneaHUM
oTknoyeHuem (10.25)
[ROJuni] | [ |

|
(8] o0-265 |2 [

PeructpupyeTt oTknto4eHne nepes 1eM, KOTopoe Gbino
coxpaHeHo napameTtpom 10.25.

(Y al OTkntoyeHne nepepn 10.26 I

| [ROJuni] [ [ |
(8] o0-265 9] [ 1

Peructpupyet oTknioyeHue nepeg 1emM, KoTopoe 6610
coxpaHeHo napameTtpom 10.26.

mm'xanerme nepea 10.27 I

l [rROJuni] [ [ ]
(8] o0-265 9] [ 1

PernctpupyeT oTkntoyeHve neped TeM, KoTopoe 6bino
coxpaHeHo napameTtpom 10.27.

YeTbipe napameTtpa ¢ 10.25 no 10.28 obecneumBatot
HenpepbIBHOE 3anOMUHaHWE NOCMEAHNX YeTblpex
oTKNtoYeHUn. OHM MOryT BbITb OBHOBMEHBI TOMBKO BHOBb
BO3HUKAIOLLMMW OTKIIOYEHUAMM.

m3anpe'r OTKM4YeHUsd Npu notepe nons I

| [Rw Bt | [ [ |

EY 0 v 1 =] 0 | |

0 = noTepsi nons paspeLleHa

MpenoTBpallaeT OTKIYEHUE NPUBOAA NpY OGHaPYKEeHUN
rnoTepu Nonsi, HanpuMep, B NPUMEHEHUSX, B KOTOPbIX
BHYTPEHHWI UCTOYHUK MUTAHWS MOt HE UCMOMb3YeTCs UK
BbIKIOYaAETCS, Koraa npusoa He paboTaer.

10.30 3anpeT OTKNIOYEHUSA NpU NoTepe curHana
' obpaTHoOM cBA3N

| [Rw ]t | [ [ ]
EY 0 v 1 =] 0 | |

0 = noTepsi o6paTHOl CBSA3M pa3peLleHa

MpenoTBpallaeT OTKIYEHUE NPUBOAA NpY OGHaPYKEeHUN
noTepw curHana obpaTHoii CBsi3W MO CKOPOCTH, Hanpvmep,
B OMnpeeneHHbIX MPUMEHEHUSIX, CBS3aHHbIX C
pacnpegeneHHo Harpy3Kkoi, 1 Ucrnons3oBaHum 6e3
ABUraTtens, Takux Kak 3apsg akkyMynsaTopHbIx 6aTtapeit u
ApYrvie aneKTponuTUYeckue npoLecchl.




10.31 3anpeT oTKMOYEeHUs1 NpU NoTepe NUTaHUSA
' unu dasbl

| [Rw et [ [ [ ]

|@| 0 vnm 1 |E>| 0 | "

0 = noTeps NuTaHUs/a3bl paspeLieHa

MpenoTBpaLlaeT OTKIOYEHE NPUBOAA NPY OGHaPYKEeHUN
noTepu NUTaHUs UNK gassl NUTaAHUA, paspeLuas NpMBoAY
paboTaTb, HECMOTPS Ha KpaTKOBPEMEHHbIe nepebou B
nofdaye nNUTaHus.

10.32 3anpeT OTKNIOYEHUs! NPU NeperpeBe
Ll snieKTpoABUraTens

| [Rw et [ [ [ ]

| ¢ | 0 vnm 1 =] 1 | ||

1 = oTknIoYeHne n3-3a neperpesa ABuratens 3anpeLLeHo
MpepoTBpallaeT oTkNOYEHWEe NpMBOAA, KOraa Bo3pacTteT
BXOHOE COMpOTMBMEHWe TeMnepaTypHOro ceHcopa
ABuratensi, HanpyumMep, Korga yCTpoMCTBO 3alUmTbl OT
neperpesa ABuraTens UCNONb3yeTCs B PEXMME aBapuUnHoOn
CUrHanM3auum unm ans JOCTWKEHNS HOPMaribHOro
NMHENHOro ocTaHoBa.

10.33 3anpeT oTKNOYEeHUs NpKU neperpese
' pagmartopa

| [Rw et [ [ [ ]

|@| 0 vnm 1 |E>| 0 | "

0 = oTknOYeHWe 13-3a Neperpesa paguaTopa paspeLleHo
MpepoTBpaLlaeT OTkNOYEHWE NPMBOAA, KOF4a TEPMUCTOP
pagunaTopa obHapyXvMBaeT NpeBbILLEHVE TemMnepaTypbl
oonbwe 100°C, HanpumMep, Koraa yCTPONCTBO 3alUMTbI OT
neperpesa paanaTtopa Tupuctopa (SCR) gsuratens
NCMOMb3yeTCs B PEXMME aBapUAHON cUrHanusaumm, unm
AN OCTWWKEHUS] HOPMaSlbHOMO OCTaHOBA.

NMPUMEYAHUE

3HavYeHue 0aHHO20 napamempa o yMoJs14aHuro
ycmaHoesneHo Ha 1 e npusodax ¢ eepcuell
8CMPOEHHO20 Npo2paMMHO20 obecrneyeHust paHee 5.
Ha 3aeode-uzzomoeumerie 8 npusodax M25-M105
napamemp ycmaHaesiueaemcs Ha 1.

MBHemHee OTKN4eHune I

| [Rw et [ [ [ ]

|@| 0 vnm 1 |E>| 0 | "

Ecnn 10.34 = 1, npuBog oTtkntoumtcsa. Ecnu TpebyeTcsa
BHELLHeEe YCTPONCTBO OTKIMIOYEHMS, MONb30BaTellb MOXET
3anporpammmnpoBaTh N0OO0N NorMyeckmin Bxon Ha
ynpasneHue gaHHbiM 6utom (cm. meHio 08). Kpome Toro,
OH MOXET yNpaBnsATbCA NPUKIagHON NporpaMmon nunu
yepes nocriegoBaTerbHbIA MHTEPGENC.

(' OTknioYeHue npoueccopa 2 I

| [Rw et | [ [ |

|@| 0 nnm 1 ||:;>| 0 | "

Ecnu npuBoa B HOpMe, Ha Agucnnee AaHHbIX A4S
napametpa 10.35 6yaeT BbicBeumBaTbest 0. 3HayeHwe
napameTpa 10.35 HenpepbIBHO KOHTPONUPYyeTCH
npoueccopoM. MNprBoA HEMEANEHHO OTKITIOYAETCs, eCnn
Yepes nocrnenoBaTenbHbIN KOMMYHUKALMOHHbIN
nHTepdec NOSBNAETCA HEHyNeBoe 3HavyeHne (OTNMYHoe
oT 255) unn nporpammy npoueccopa 2.

Ecnun 10.35 = 255, ato akBuBaneHTHo CBPOCY.
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10.36 3anpet oTkNoO4YeHUA NpU 0bpbIBE TOKOBOMN
’ netnu

| [Rw Bt | [ [ |

|@| 0 v 1 |Ei>| 0 | ||

Korga 10.36 = 1, oTkno4YeHne, KOTOpoe 00bIYHO criegyeT
3a 06pbIBOM TOKOBOW METNN, 3anpeLLeHo.

10.37 3anpeT oTkno4YeHUsi Npu obpbiBe Lienu
' AKops

| [rRw ]t | [ [ |

|@| 0vm 1 |.:;>| 0 | ||

Korga ycTaHOBMEH AaHHbIN NapameTp, OTKIYEHEe M3-3a
obpbiBa AKOPS 3anpeLyeHo.

Mentor Il
Boinyck: 10




MeHro 11
Pa3Hoe

Onpegensiemoe nosnb3oBaTenemM MeHH

MapameTtpbl ¢ 11.01 no 11.10 onpeaensaoT NnapamMeTpbl B
onpegensemom none3osarenem meHo 00. Hanpumep,
ecnv nonb3oBaTesnb Xo4eT, YTobbl napameTp 00.01
BbICBEYMBAI 3HAYEHNE CKOPOCTN B 06OpOTax B MUHYTY
(03.03) , napameTp 11.01 (cootBeTcTBYtOWMI 00.01)
cnepyet yctaHoBuTb Ha 303.

®yHkuum napameTtpos ¢ 11.09 no 11.10 cBA3aHHbI C
neyatHon nnaton MD29. O6paTtuTech K pyKOBOACTBY
none3oBaTtens MD29.

Appec npu paboTe yepe3
nocnegoBaTesibHbIA NOPT

| [Rw uni] [ | |
[ ¢ ] 0~99 =

OnpepensieT yHUKanbHbIA agpec npueoaa, korga
HECKOIbKO YCTPONCTB NOAKMOYEHBI K 00LLew
nocriegoBaTesibHOW WuHe. Ecnu faHHbIn napameTp
yctaHoBneH Ha 100, 6epeTcsa 3HaveHue 99.

mm(opocm nepegayv nHcopmauumn I

| [Rwuni ] [ [ |

001 | |

|@| 0 nnm 1 ||:;>| 0 | "

[ns KOMMYHVKaUMOHHOIO nHTepdenca cTaHaAapTHbIX
NPUBOAOB CYLLECTBYIOT BE CKOPOCTM Nnepeaayu
nHcopmaumm B 6ogax. Beegute Homep HacTponku,
COOTBETCTBYHOLMI TPeByeMon CKopoCTn nepegayn
nHdpopmaumm B 6ogax, Kak nokasaHo Huxe:

Boabl HacTtpoiika
4800 0
9600 1

[nsa akTMBU3aLUMM HaCTpoiikM TpebyeTcsa NpoBecTy cbpoc
npusoaa.

Pexxnm paboTbl nocnegoBaTenbHOro
noprta

| [Rw Juni | | [ |
(e 1-4 o[ ot [ ]

Onpep,enﬂeT pexnm pa60TbI nocnenoBaTtenbHO-ro nopTa.

Mentor I
Beinyck: 10
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CyLuecTByeT YeTbipe pexuma. BBeaute HoMep HAacTPOViKK,
COOTBETCTBYIOLLEN TpeByeMOMy pexumMy, kak rnokasaHo:

Pexunm HacTpoiika
MpoTokon ANSI 1
BbixogHas nepemeHHas, 2
onpegensiemas 11.19

BxopgHas nepemeHHas ans 3
napameTpa, onpegensiemas

11.19.

LlenoyncneHHbin (16-6utoBbii) 4
Opansep

Pexum 1 npegHasHayeH ans cBA3u no
nocrnegoBaTenbHOMY KaHany n Apyrum
nocnegoBaTenbHbIM YCTPOUCTBOM (TepMmuHanom, PLC,
KOMMNbIOTEPOM).

HacTpoiikn pexxumoB 2 n 3 npegHasHayeHbl 4nsi ObICTPON
nepegayv nHdopmMauum Mexay ABymsi npusogamu 6e3
HeobXoaANMOCTM MCMONb30BaHUSA aHANOroBbIX CUrHANoB
Mexay HuMu. Hanpumep, HacTpPOWKN PeXMMOB 2 1 3 MOrnu
6bl MICNOMb30BaTLCSA B MPUMEHEHMSAX C pacrnpeneneHHon
Harpyskow Ans BbiBOAA CUrHana 3agaHusi Toka OT O4HOro
npueoa B pexume 2 1 Nogayn ero Ha Bxog ApYroro
NpvBOAa, HaxoasILLEerocs B pexvumve 3.

B pexume 4 npusog OyaeT BblgaBaTh LUMPOKOE Lenoe
yucrno 15.63 B NMHUKM Nepegayn u noMmeLlatb nobbie
NpuHATBIE AaHHbIE B napameTp 15.62. 31o nossonsieT
nepegatb LMpoBo curHan 3agaHns B HECKObKO
NPVBOAOB U AaeT BO3MOXHOCTb HACTPOMKN COOTHOLLEHWI
Ha Kaxgon ctyneHun. [laHHble AOMmKHbI NepeaaBaThCs OT
napameTpa 15.62 B napameTp 15.63 nporpammoii MD29.
Ecnu winpokoe Lenoe 4vcno cumMTbiBaeTcst U3
nocnegoBaTenbHON NMHUK CBA3K (MHTepdbenca) AaHHbIe
OyayT nocbinatbea kak natb ASCIl cumBonoB 6e3 3Haka.
(MonHbIV ArMana3oH NapaMeTpoB MOXHO 3anncatb NATbIO
cumBonamu ASCII, Tak Kak 3Hak He BKItOYEH). [laHHble
nepegalTcs B pexunmMe 4 co ckopocTbio 3 X YacToTa
CETEBOr0 NUTaHUS NEPEMEHHOIO TOKa.

Onsa aktuBu3aummn HacTpoek TpebyeTcsa ocyLLECTBUTD
cbpoc npusoaa.

m3ape3ep3upoaauo I

I [rRw ] [ [ [ ]
[¢] =] [

[aHHbI NapaMeTp 3ape3epBUPOBaH.




Bepcus nporpammHoro o6ecneyveHus
npoueccopa 1

| [rOJuni ] | [ ]

(8] o0-265 o] [ 1

BbiBOAMT Ha Ancnnen Homep Bepcuy NporpamMmbl,
ycTaHoBneHHon B npoueccope 1. Hanpumep, Bepcus
4.10.0 BbicBeunBaeTca kak 410 (B okHe DATA).

Bepcusi nporpaMmmHoro o6ecnevyeHus
npoueccopa 2

| [rROJuni ] [ [ |

(8] o0-265 o] [ ]

3apesepBUpPOBaHO A4S cneLmnanbHOro NpuknagHoro
nporpammHoro obecneyeHus npoueccopa 2 (BapuaHT
neyatHon nnatbl MD29).

LA Kon noctyna 3 ypoBHs |

| [Rw Juni | | [ ]

| ¢ | 0~ 255 =] 149 | ||

Ecnu AaHHbI napameTp n3meHeH (Ha noboe 3HaveHue,
otnunyHoe ot 0 nnun 149) u coxpaHeH, ycTaHOBINEHHOE
3Ha4eHue JOMKHO ObiTb BBeAEHO B NnapameTp 0 Ans
BO3BpaTa nNpuBoAa K COCTOAHMIO, B KOTOPOM OH Haxoawncs
B MOMEHT MOCTaBK/ C 3aBOAa-M3rotosuTens. 3atem
cneayeT BOCMNOMb30BaTbCs 3awuTon 1 ypoBHSA nnm 2
YPOBHS1 06bI4HBLIM criocobom. Ecnu napameTtp 11.17
yctaHoBuTb = 0, Bce napameTpbl OyAyT AOCTYNHbLI ANs
YTeHus-3anncy 6e3 BBoAa Koaa 3awmThl. [1ns coxpaHeHns
ycraHosuTe napameTp 00 = 1 n HaxmnTe RESET.

m MapameTpbl 3arpy3ku |

| [Rw Juni] [ [ |

[¢] o0~1909 [o] +000 | ||

Wcnonb3ayeTcsa Ans HAaCTPOMKK NapameTpa,
BbICBEYVBAEMOr0 Ha BCTPOEHHOW NaHenum ynpaeneHus npu
noJdave nutaHus.

MporpamMmmupyemblit UICTOUHUK AaHHbIX
nocrnepoBsaTenbLHOro nopra

| [Rw Juni | [ [ ]

[¢] o0~1909 [o] +000 | ||

OnpegensieT BbIXOOHOW MY BXOOHOW NapaMmeTp, korga
BbIOpaH nocregoBatenbHbI pexxum 2 nnmn 3. ObpaTtutech
k napameTpy 11.13.

MacwrabupoBaHue npu paborte yepes
nocnegoBaTesibHbIA NOPT

| [Rw Juni] [ [ |

[¢] o0~1909 [o] +1000 | ||

MacwTtabvpyeT BXoaHble AaHHblE B MOCneAoBaTenbHOM
pexume 3. ObpaTtutech k napameTpy 11.13.
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msaﬁT cBeToauonoB I

| [Rwluni] [ [ |

E3 0~ 255 =]

O603Ha4eHus:

but 7 CuvrHan Tpesoru

but 6 Hynesaga ckopocTb

but 5 BpalueHune Bnepeq

but 4 BpalueHve Ha3ag
but 3 MocrT 1
but 2 MocTt 2

but 1 Ha ckopoctu

But 0 OrpaHuyeHune Toka

BbicBeuMBaemoe 3HaveHue npencraBnseT cobon
DECATUYHBINA SKBUBANEHT 6VITOBOMy BapuaHTy.

3anpelleHne 06bIYHbIX PYHKLMA
cBeToAnoaa

| [Rw Bt | [ [ |

| ¢ | 0unmm 1 |Ei>| 0, paspelueHo | ||

3anpellaet HopmMansHoe (PyHKLNOHMPOBaHNe
CBETOAMOAHBLIX UHONKATOPOB BCTPOEHHON NaHenu (3a
ncknoveHnem ceetoguoga "Mpueopg rotos") n genaet nx
nporpammupyembiMu. [yTem HacTponku napametpa 11.22
=1, ynpaBneHue obbl4HbIMU hYHKLMSMI CBETOANOLOB (32
ncknioveHnem ceetoguoaa "lMpmeog rotos") MoxeT
OCYLLECTBNATLCA Yepes nocrnenoBaTernbHbl MHTEPdEC
W1 cneumanbHoe NpUKNagHoe NporpaMMHoe
obecneveHne npoteccopa 2. CBeToaANOAHbIN anucnnen -
3TO ABOWUYHBIN 9KBMBANEHT 3HaveHns napameTtpa 11.21.

Mentor Il
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mm:lcoxoe HanpsikeHue MDAG I

| [Rw et [ [ [ ]

|@| 0 vrm 1 |Ei>| 0 | ||

HacTponka 1 = BbicokoBonbTHas nnata MDAG (660 B)
Ecnu BbicokoBonbTHasA cunosas nnata (660 B) MDAG
ncnonb3yeTcsi B BbICOKOBONbTHOM npuBoae Mentor I,
OaHHbIN napamMeTp OOIMKeH BbITb yCTaHOBMNEH Ha 1.

He"lyBcTBI/ITel'IbHOCTb K npocagkam
nnTaHusa

| [Rw et [ [ [ |

|@| 0 nnmn 1 |Eﬁ>| 0 | ||

3HayeHMe No yMmonyaHuio 1 = UrHopUpOBaHWE PaspeLLEHO.

NMPUMEYAHUE

Anst mozo, Ymo6bI nonyvumes MaKkcuMasbHYHO
crnocobHocmb npusoda Mentor Il "nepenpbizueamsb”
npoeansbi cemeeo20 nNumaHusi, Heo6xo0umMo
NoOKII0YUMb CXeMy, MoKa3aHHYH Ha pucyHke 23.
HomkHo 6bimb ycmaHoes1eHo npozpamMmMHoe
obecneyeHue eepcuu V3.1.0 unu 6onee no3dHell.
AHanozoesblli exod GP2 (o6pamumecs k meHto 07)
ucnosib3yemcsi Kak 8X00HOU cu2Has1 HOPMaJlbHO20
numaHusi nepeMeHHO20 MokKa, ko20a napamemp 11.24
= 1. Mpu makoli Hacmpolike, ecniu Hafnps>KkeHUe Ha
knemme TB1 -5 (GP2) ynadem Hue nopo208020
3HayeHus1, paeHozo 1 B, npueod HeMeOd/1eHHO
3anpemum ommnupaHue MupucmMopoe OMmKIrYUm
ducnuell 05151 CHUXXeHUs1 nompe6brieHuUsi MOWHocmu.
Koza0a npueod o6Hapyxum, Ymo numaHue
eoccmaHosusiocb 8 meyeHue 40 Mc, oH cépocumcsi u
noemopHo ektoYumcsi, obecneyueasi Haau4vue
coomeemcmeyroujux komaHo YCK u BKITOYEHUE.
HAns noemopHozo nycka npueoda nocJie nposasna
numadus 3ampadueaemcs 340 mc.

Mentor I
Beinyck: 10
113

L1O—— P
L20——3 P>—  1B15
L3o——3 ¥ D—s——O0GP2
1MQ IN4007
22kQ
—b—b ooV

BHewHsAs cxeMa ansa KoMmneHcauum npopanoB ceTeBOro
nUTaHuAa (HanmeeHMe nepemMeHHoOro TOKa)

PucyHok 23

NMPUMEYAHUE

Mpu pabome c npocpaMMHbIM o6ecrneyeHueM eepcuu
V4.2.0 u 6os1ee paHHel, ecsiu npueod o6HapyxuJl
npoeasn cemegozo NMUMaHusi, pesie HOpMasibHO20
cocmosiHusi npueoda OOJHKHO U3MEeHUMb C80€
cocmosiHue 05151 uHOuKayuu HeucnpasHocmu,.




MeHro 12

I'IporpaMMMpyeMble KoMnapaTopbl

ml'lopor 1 npeBbIwWeH

| [ro Bt [ [ |

|@| 0 nnm 1 ||:;>| |

0 = B Hopme
1 = nopor npesbILLEH

mnopor 2 npeBbIlIeH

| (RO [ Bit | [ |

|@| 0 nnmn 1 |Eﬁ>| |

0 = B HOpme
1 = nopor npesblLLEH

mMCTOHHMK nopora 1

| [Rw uni [ [ |

[¢] o0~1909 [o] +302 |

mypOBeHb nopora 1

| [Rw [ uni | [ |

[¢] o0~1000 [o] +000 |

mruc'repesuc nopora 1

| [Rw Juni | [ |

[¢] o0-~255 |[o] 002 |

mMHBepCMﬂ Bbixoaa nopora 1

| [Rw [ Bit [ [ ]

|@| 0 unm 1 |E>| 0 |

0 = no ymonyaHuto
1 = UHBEPTMPOBAHHbIV CUrHaN
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(VX' Yal HazHayeHue nopora 1

| [ Rw [ uni |

¢ ] o0~1909 |=o] +000

mwcmquuk nopora 2

| [ Rw [ uni |

¢ o0~1909 |=o] +501

mYpOBeHb nopora 2

| [ Rw [ uni |

[¢] o~1000 [o] +000

mFMCTepesuc nopora 2

l [ Rw [ uni |

[g] o0-255 |o] 002

mMHBepCMﬂ Bbixoaa nopora 2

| [ Rw [ sit |

|@| Ownnmn 1 |.:;>| 0

0 = no ymonyaHuto
1 = NHBEPTMPOBaHHbIA CUrHaN

mHaauaquwe nopora 2

l [ Rw [ uni |

[¢] o~1909 [o] +000

Mentor Il
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MeHro 13

LUudposon 3amok

m CuyeTuMK Befyluero aHkogepa I

| [rROJuni] [ [ |

[g] o-1028 o] [ 1

mc‘leT‘IMK nog4MHeHHoOro aHkKkogepa I

| [rOJuni ] | [ ]

(8] o-1028 o] [ 1

mmar BeAyuero cHeT4ukKa I

| [roJ & [ [ [ |
(8] #1000 |2 1

AKX\Z3 |l lar BeqomMoOro cueTymka I

| [rRo 8| [ [ |
(8] =xto00 |5 [ ]

m0um6xa NOJIOXXeHUA |

| [ro B [ [ |

(8] =xt000 |5 [ 1

YkasbiBaeT pasHuUy Mexay nonoXxeHnavu seayuiero n
B€JOMOro salriosB.

BbICOKOTOUHbIW CUrHanN 3agaHusA
(Mmnapme 6uTbI)

| [Rw uni | [ [ |

[¢] o0-~255 [o] 000 | ||

Cwm. Tarke napameTtpbl 13.07, 13.12 n 13.13.

Mentor I
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BbICOKOTOYHBIN curHan 3agaHus (craplumne
13.07
6UThI)

| [Rwluni] [ [ |

g o0-255 |o] 000 | |

Cwm. Tarxe napameTtpsl 13.06, 13.12 n 13.13.

MapameTpbl 13.06 1 13.07 ncnonb3ytoTcsa B cOMeTaHUU
Opyr ¢ gpyrumu ansi onpegenenus 16-tu 6utosoro
curHana 3afaHus ckopocTu, korga napametp 13.12 = 0.
MapameTtp 13.06 - 3TO HAUMEHEE 3HAYUMbIA INIEMEHT.
MapameTtp 13.07 - 3T0 HaMbonee 3Ha4YMMbIA ANIEMEHT.
Kaxpgas eguHuua 13.07 cootBeTcTByeT 256 Waram
napameTtpa 13.06.

13.08 KoadpcbmumeHT ycuneHus koHTypa
e Y1 paBreHUsA NonoXeHnem

| [Rwluni] [ [ |

E3 0~ 255 =] 025 | |

OnpepensieT BENUYMHY KOPPEKLMM CKOPOCTM Ha eAMHULLY
OLIMGKU NonoxkeHusi. Takum obpasom, HacTporka
onpenensieT, Hackonbko GbICTPO KOHTYP pearMpyeT Ha
BO3MYLLEHWS, BNUASA, CriegoBaTenbHO, Ha BbIXOAHOW
CUrHan nonoXeHusl Bana ABuraTens.

3agaHHbIN KO3DULMNEHT YCUNEHUs = 13.08
256

[ns nonyyYeHnst HaMNy4Lero COOTHOLLEHMWS MeXay
CTabunbHOCTLIO 1 BLICTPOTON cpabaTbiBaHWSA AaHHbIN
napameTp OOMKeH perynuposaTtbcsa Bmecte ¢ MA0-
perynaTtopom KoHTypa ynpasneHus ckopocTbto 03.09,
03.10 1 03.11.

MNpeaen KoppeKkuUn KOHTypa ynpaBneHus
nonoxeHuem

| [Rwluni] [ [ |

[¢] o~1000 [o] +010 | |

OrpaHun4mnBaeT BENUYMHY CKOPOCTU KOPPEKLNN,
NONy4EeHHOM M3 OLLIMOBKM NONOXEHMS.

(EA VN BknoyeHne umdpoBoro 3amka I

| [Rw Bt | [ [ |

|@| 0 wnnn 1 |Ei>| 0

0 = 3anpeLueHo

1 = paspeLueHo

Pa3speluaeT ucnonb3oBaHue NporpaMMHOro obecrneveHmst
KOHTYpa ynpaBrieHusi NOMOXeHNEM.




melﬁop XecTkoro umdpoBoro 3amMmka I

| [Rw]ui] [ [ |
| ¢ | 0 vrm 1 |Ei>| 0 | ||

0 = 3anpeLueHo
1 = paspeLueHo

Korga 13.11 = 1, owmbka NonoxeHusi, COOTBETCTBYHOLLIAA

BPEMEHMU, KOraa KOHTYpP YNpaBreHUsi NoNoXeHNeM
3aMKHyT, Bcerga abcontoTHa. ATO 03HAYaEeT, vTo, ecnu
BpallleHVe BeJOMOro Bara 3amefnsieTcs 1s-3a

neperpys3ku, NornoxeHne 6y,D,ET CHOBa OOCTUTHYTO 3a cHeT
aBTOMaTU4eCKOoro ysesim4eHna CKOpoCTHn, Korga Harpyska

CHU3NTCS [0 MaKCUMaribHON Uin Jaxe HUxKe.
Korga 13.11 = 0 (HacTponka no ymMO4aHuto), KOHTYp
ynpaBreHUsi NONOXXEHNEM 3aMKHYT TOMbKO Toraa, Koraa

OyneT 4OCTUrHYTO YCroBUe HEHYNEBOM CKOPOCTM (MPUBOS

Ha CKOpOCTM). ATO NO3BONSAET UCMONMb30BaTh pamrbl
yckopeHus 6e3 npeBbILLIEHUS CKOPOCTV Be4OMOro Bana.

melﬁop BbICOKOTOYHOIro curHasna sagaHus I

| [Rw Bt [ [ [ |
| ¢ | 0 vnm 1 |E>| 0 | "

1 = Begywmii aHkoaep (MMMNYNbCHBIN TaXOMeTP)

0 = NpeLM3MOHHbIN CUrHan 3agaHus

OnpepensieT UCTOYHMK cUrHana 3agaHusi undpoBoro
KOHTYpa Mexay BeAyLUMM 3HKOAEePOM (MMMYIbCHbIM
TaxomeTpom) (13.01) unu Npeumn3noHHBIMK CUrHanamm
3apaHusa (13.06 n 13.07).

®Pukcauma BbICOKOTOHYHOrO cMrHana
3a4aHusA

| [Rw]Bt [ [ [ |
|@| 0 nnm 1 ||:;>| 0 | "

0 = ncnonb3oBaTb NOCMNEAHNE 3HAYEHNS

1 = ucnonb3oBaTb OOHOBIEHHbIE 3HAYEHNUS

[1Ba 3HaYeHnsi Npeum3noHHOro curHana 3agadus, 13.06 n
13.07, He MoryT ObITb N3MEHEHbI OOHOBPEMEHHO. [
npefoTBpaLLeHNsl TPOTUBOPEYNIA NPU CYUTBIBAHUN
3HaYEeHUIN KOHTYpPa yNpaBneHns NONOXXEHNEM MNpu
n3meHeHun napametpa, napameTp 13.13 =0 (no
YMOM4YaHuio) AaeT BO3MOXHOCTb KOHTYpPY yrnpaBreHus
MOnoXeHNeM NPoaOIMKUTL UCMONb30BaHWE NOCNEaHNX
3Ha4YeHUI B TO BpEMS, KOraa U3MEHEHMS y)Ke UMenK
mecTto. Korga nsmeHeHne obomx napametpos, 13.06 n
13.07, 6bino 3aBepLueHo, HacTpoka 13.13 = 1 no3BonuT
NPUMEHNTE OOHOBIEHHbIE 3HAYeHNs. 3aTem 3HavYeHne
napametpa 13.13 cnegyeT Bo3Bpatuth Ha 0, obecneuns
FOTOBHOCTb 411 CreayroLmx OOHOBNEHUN.

BbICOKOTOUHbIV CUrHan 3aAaHUsi CKOPOCTH
(16-61TOBBIN)

| [Rw Juni | [ [ ]

| ¢ ] o0-~65535 [o] 0 | ||

[laHHbIN NapaMeTp SBMSETCS LUMPOKUM LieNOYNCTEHHBIM
3KBUBANEHTOM MPELU3NOHHOro curHana 3agaHusa 13.06 u
13.07 n no3BonseT 3anucaTtb NPEUN3NOHHBINA CUrHan
3aaHusl Kak OAMHOYHEIN onepaTtop, n3beras
HeobxoaMMocTn mnKkcupoBaHus, napameTp 13.13.
MapameTp 13.14 npegHasHaveH B NepByO ovepeb Ans
MCMonb30BaHWsA Yepes nocrnefoBaTenbHy
KOMMYHWUKALMOHHYIO JINHUIO.
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MeHro 14

MapameTpbl HacTpouku moaynsa MD29

lNMapamempsbi Hacmpoliku 6ydym 3adelicmeogaHbl
monbko nocne c6poca MD29 unu npueoda unu nocrne
eblinosiHeHUs1 uHecmpykyuu RENIT e npoepamme DPL.

mnocnenoaaTeanbm agpec ANSI I

[Rw [t [ [ [ ]
(8] o0-s8 |3 1 1

[aHHbIn napameTp onpegenseTt agpeca npu
MCMONb30BaHWK NOCreaoBaTeNbHbIX KOMMYHUKaLWNA.

| 1402 [EOTED |
|

[Rw [t [ ] [ ]
(8] o-16 |3 1 [ 1

[aHHbIN NapameTp ycTaHaBNMBaeT peXnm ans
nocrnenoBaTernbHOM KOMMYHUKaLWUN.

Bce pexuvMmbl, 3a UCKIOYeHneM pexumoB 7 1 8,
3admkcmpoBaHbl B hopmare:

1 cTapToBbIV GUT, 7 BUTOB AAHHbLIX, KOHTPOIb MO YETHOCTH,
1 cTon-omT.

CkopocTb nepeaayv uHpopmauum B
6opax no RS485

| [Rw [ mt [ [ ] ]
| ¢ | 3~192 =] 48 | ||

[aHHbIN napameTp ycTaHaBnMBaEeT CKOPOCTb Nepeaayn
nHopmMaumm B boaax:
24 = 2400, 48 = 4800 u Tak panee.

mBenquHa TakTa 3apga4m CLOCK (mc) I

| [Rw [t [ [ [ ]
[¢] =] [

3apaeT nepuog TakTOBbIX UMMYNbCOB B MUSINIMCEKYHAAX,
Tpebyemblii Ans BbinonHeHus dyHkumm CLOCK B
nporpamme DLP. Makcumym: 100 mc.

Mentor I
Beinyck: 10
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mAp.pec y3na CTNet (tonbko MD29AN) I
| [Rw]m [ | [ |
(8] o-255 [ 0 [

YkasbiBaeT agpec CTNet yana.
MoxeT ncnonb3oBartbcs Tonbko ¢ MD29AN.

mABTomamqecxuﬁ 3anyck paspeLueH I

l [Rw Bt [ [ [ |
|@| 0wunmn 1 |::>| 1 | ||

Korga yctaHoBneH Ha 1, AaHHbIN napameTp Nno3BonseT
aBTOMaTM4ecku 3anyckatbesi nporpamme DPL B MOMEHT
cbpoca MD29 unu nogauv nutaHus.

Korga yctaHoBneH Ha HoMb, KOMaHAa OOMKHa UCXOAUTb OT
nporpammMHoro obecneyenust nnatel MD29 Toolkit oo
3anycka nporpammbl DPL.

14.07 OTKIOY€eHMe Mo NpeBbIEHNI0 BPeMEHU
’ paboThbi pa3peLueHo

| [Rw Bt | [ [ ]
EY 0 v 1 =] 1 | |

Korga yctaHoBneH Ha 1, AaHHbIN napaMeTp Bbi3biBaeT
oTkntoyeHre nnatel MD29 1 ocTaHoB, ecnu 3agada

pa60TaeT C NnpeBbilleHneM HoOpMaribHbIX nNpegenos
BpeMeHW.

YnpaBnsiemblii OCTaHOB OTCYTCTBYeET.
Owvcnnen 6yaet nokasbiBaTh A29.

OTKNIoYeHMe U3-3a NOBPEXAEHUA JIMHUMN
CBsI3U C 6NIOKOM pacLuMpeHus
BXOA0B/BbIXOA0B pa3peLlleHo

| [Rw Bt | [ | |
| & | 0vm 1 |.:;>| 0 | ||

Korga yctaHoBneH Ha 1, AaHHbIA NapaMeTp 3acTaBnsaeT
MD29 oTknH4YMUTBLCS, eCrv KOMMYHUKaLUOHHAasA NNHUSA
mexay MD29 n 6nokom Beoga/sbiBoga 10 80X
noBpexaeHa.

MKOHTponb owmnbok paspelueH (WDOG) I
| [Rw it | [ [ |
| & | 0wvnm 1 |Ei> | 0 | ||

Korga aaHHbIN napameTp ycTaHoBMeH Ha 1, npu
BO3HVKHOBEHUW HEMONAaAKU B annapaTtHOM Wnu
nporpammMmHom obecnedeHun MD29 npuBog OTKIOUYNTCS.

Monb3oBaTtenbckasi nporpamma DPL He Bbi3blBaeT Takoro
OTKNIOYEHMS.




OTknoYeHne, ecnu 3HaYeHue napameTpa
BbILWWO0 32 AoNyCTUMbIe npeaenbl
| [Rw et [ [ [ ]

| ¢ | 0 vnm 1 =] 1 | ||

Kaxabivi napameTp npuBoga MMeeT OorpaHNYeHHbIN
OmnanasoH 3Ha4YEeHWU, KOTOPblE OH MOXET MPUHUMATb.
JTioBGoe 3HayeHne, KOTOpOe BLIXOAMWT 3a Npeaensbl
[onycTMMOro AvanasoHa, MOXeT 03Ha4yaTb NporpaMmMHble
Henonagku. Korga gaHHbIN napameTp YCTaHOBMEH Ha 1,
npueog byaeTt oTkNoYaThCsl, eCriv NapamMeTp BbIlen 3a
npegensl. Koraa yctaHoBneH Ha 0, MD29 HaknagbisaeT
OrpaHUYeHUs1 Ha 3anMcaHHOE 3Ha4YeHUe napameTpa.

BepeHue NMPpoTOKOMNa NnopTa MOHUTOpPa
3anpeLleHo

| [Rw it | [ [ |
| £ | 0 nnmn 1 |Eﬁ>| 0 | "

Hactpoika gaHHoro napameTtpa Ha 1 nepeBoaut
nocneposatenbHbli nopT RS232 B pexxum ASCII kogoB 1
3anpeLyaeT BCe KOMMYHMKaLMOHHbIE NPOTOKONbI Afs
0oTNnagKkn 1 UCMonb30BaHNS NPOrPaMMHOro
nHctpymeHTtapusa MD29 Toolkit.

MKOHTponnep noJsioXeHus1 paspeLleH I

| [Rw et [ [ [ |

|@| 0 nnmn 1 |Eﬁ>| 0 | "

Korga pgaHHbIV napameTp ycTaHoBrneH Ha 1, MD29
ykasblBaeT, paboTaloT nu Yackl C NPEBbILLEHNEM
HOpMarnbHbIX NPeaenos.

NCTOYHUK CUHXPOHU3AaLUN NIUHUN CBA3N
14.13 B/B

| [Rw Bt [ [ [ |
| ¢ | 0 vnm 1 |E>| 0 | "

Korga gaHHbI napameTp ycTaHoBreH Ha 1, MD29
ykasbiBaeT, paboTaeT nin 3HKOAEP C NPEBbILLEHNEM
HOpMarnbHbIX NPeaenos.

mm=|60p BpPeMeHHOW ocu 3HKoAepa I

| [Rw it | [ [ |
| £ | 0 nnmn 1 |Eﬁ>| 1 | "

[aHHbIn napameTp ycTaHaBnMBaeT BPEMEHHOW KpUTepun
ans 3agaun QHKOLOEPA.

0=5mc

1=25mc

m3ape3ep3upoaauo I
| [rRwlet | [ [ |
| ¢ | 0vnm 1 ||:;> | 0 | "
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Tpe6oBaHue coxpaHeHusi BO ¢hnaLu-
namsaTu

| [Rw it [ [ [ |
| & | 0 v 1 |Ei>| 0 | ||

YcTaHoBka Ha 1 coxpaHseT perncTpbl napameTpa PLC
nogynHeHHbIMU (.PX% n -QX%) B aHeproHe3aBucnmon
namsati MD29. 3HayeHne napameTpa aBToMaTUYECKM
Bo3BpaLLaeTcs k 0.

Onsa nonyyeHuns 6onee nogpo6HON nHMOpMaLmm
obpaTutechb k Pykosodcmey nonb3oeameriss MD29.

CBﬂ3b RS485 c npuBogom paspelueHa I
| [Rw it | [ [ |
| & | 0 v 1 |.:;> | 0 | ||

Korpa yctaHoeneH Ha 1 u cBasb DPL Toolkit 3anpelyena,
cBaA3b RS232 npmBoaa ¢ NpMBOAOM paspeLleHa.

Ons nonydeHuns 6onee nogpo6HoM nHopMaLmm
obpaTutechb k Pykosodcmey nonb3oeamerss MD29.
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MeHro 151 16
MpuknagHoe MeHo

3OTK MeHto cBOOOAHbI AN UCMOMNb30BaHUA ¢ NoOon
npvKknagHon nporpaMmmMon BHyTpu MD29.

NMepemeHHas TonbKo Ans YteHuss ¢ 1 no 5

(RO 8| [ [ |

1999 [2] | ||

&

OencTBUTEeNbHAsA NnepeMeHHas Ans
yteHus/3anucuc1no 5

[Rw & [ [ [ ]

1999 o] +000 | ||

&

LlenouncneHHas nepemeHHasn ans
yteHus/3anucu ¢ 1 no 10

| [Rw]uni[ [ [ |
[g] o0-255 |o] 000 | ||
15.21
~ BuTtoBasa nepemeHHas ¢ 1 no 16
- 1536
| [rRw[Be | [ [ |
| ¢ | 0 nnm 1 ||:;> | 0 | "
(ER YA | lenouncneHHas nepemMeHHasa ansa

~ yTeHusi/3anucu (He coxpaHsemas B

X I sHeproHe3aBUCMMOW NaMsiTH)
| [Rw et [ [ [ |
| ¢ | 0 vnm 1 |Eﬁ>| 0 | ||
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16.01

16.05

MepemeHHas TonbKo AnsA YteHus ¢ 1 no 5

[rRof B | [ |

g |

1999 [=] |

16.06

16.10

OencrTBuTenbHaA nepemMeHHas Ans
yrteHusa/3anucuc 1 no 5

[rRw] e [ [ |

g |

1999 [o] +000 |

LlenouncneHHas nepemeHHas ans
yreHus/3anucu ¢ 1 no 10

| [RwJuni] | | |
g o0-255 |o] 000 | |
16.21
~ BuTtoBasa nepemeHHasi ¢ 1 no 16
16.36
l [rRwlBe ] | [ |
| ¢ | Oumm 1 |E> | 0 | ||
(YA | lenouncneHHas nepemMeHHasa onsa
~ YyTeHus/3anucu (He coxpaHsemas B
(K- Il SHeproHe3aB/MCMMOW NaMsiTH)
| [Rw st | | | |
[¢] oumit =] 0 | |




CneumanbHble napaMmeTpbl MeHko 15

CooTHoweHue 1 pacluMpeHHbIX
LieNIOYUCTIeHHbIX 3Ha4YeHUN
| [Rwfuni| [ | |

[¢] o0-~255 [o] 000 | ||

[aHHbIN napameTp ABAsSieTCA 3KBUBANeHTOM NnapameTpoB
15.16 n 15.17, nosTomy CoOoTHoLWEeHME 1 B nporpamme
UMdPOBOro 3amka MOXET 3anncbiBaTbCA OAHOBPEMEHHO,
He npuberas k pukcrpoBaHmio 1 ypoBHsi 5.31.

CooTHOLWEHUE 2 pacLUMPEHHbIX
LieNIOYUCTIeHHbIX 3Ha4YeHUN
| [Rwfuni|] [ [ |

[¢] o0-~255 |[o] 000 | ||

[aHHbIN NapameTp ABNSeTCA 3KBUMBANeHTOM NapaMeTpoB
15.18 n 15.19, noaTomMy COOTHOLLEHME 2 B Nporpamme
LMcPOBOro 3aMka MOXET 3anuncbiBaTbCA OOHOBPEMEHHO,
He npuberas k ukcnpoBaHuio 1 ypoBHs 5.31.

BxoAaHble AaHHbIE Npu pa6oTe
nocrnepoBaTenbLHOro nopTa B pexume 4
| [rRo [ | [ | |

(8] =] [

Korga BbibpaH pexuvm nocrneposaTtensHOro nopta 4,
AaHHbIN NapameTp 3arpyxaeTcsi NfepeMeHHON BXoAa Yepes
nocnegosaTenbHbIV NOPT (MHTepdenc).

Cwm. napameTp 11.13.

BbixogHble AaHHbIe npu paboTe

nocrnegoBaTenbLHOro nopTa B pexume 4
| RO [ [ [ ]
[8] =] ]

Korga BbIGpaH pexum 4 nocnegoBaTenbHOro nopra,

JaHHbIi NapaMeTp nepefaeTcs k cregyowemy npuesoay
no NTMHUM CBSI3N.

120

CneumnanbHble napaMmeTpbl MeHlo 16

mqucno coo6weHun CT Net I

I [ro ] [ [ [ |
[¢] =] [

[aHHbIn napameTp ykasbiBaeT coctosHue cetn CTNet.

3HaueHuve 6onblie 0 ykasblBaeT Ha HoOpMarbHyH paboTy
CceTu, BMECTE C BENTMUMHOWN, OTODpaxatoLlen Konmyectso
COODBLLEHMI B CEKyHAY, MPUHATBIX CETEBLIM Y3MOM.

3HaueHue Gonblue 0 ykasblBaeT Ha HopMarbHyto paboTy
CeTu, HO HUKaKMe AaHHble He nepedatoTcs. ATO 06GbIYHO
rOBOPUT O TOM, YTO B CETW OTCYTCTBYET y3erl,
CKOH(VIypUpOBaHHbIV ANsl reHepaLmm LMKIMMYeCcKUX
CUHXPOHU3UPYIOLLMX COOBLLEHMWIA.

3HaueHue -1 ykasblBaeT Ha HapyLleHust B paboTe ceTu,
BbI3BaHHbIE OLUMOKOW Npu NOAKNIOYEHUN kabenen,
OTCYTCTBMEM TEPMUHUPYIOLLUX PE3UCTOPOB U OTCYTCTBMEM
Opyrux y3noB B CETU U Tak garnee.

3HaueHe -2 ykasblBaeT Ha HapyLleHusl npoueaypsi
VHMLManu3aumm, Takme kak HeCoOOTBEeTCTBUE CKOPOCTU
nepedayu UHopmaLmmn Unn HenpaBUnbHbIA agpec. YacTto
Takasi CUTyauusl CONpPOBOXAAETCS OTKIIOYEHNEM Cpa3y ke
nocre nogayv nUTaHus.

Homep nuHum, B kOTOpOW NpousoLuna
owwn6ka DPL

| [Ro| I [ [ |
L3 ] =]

JaHHbIN napameTp ucnosnb3yeTcs ToMbKo, Koraa
nporpamma DPL komnunupyeTtcs ¢ Bbigadven uHdopmMaumm
06 oTnagke nporpammbl. 3Ha4eHne JaHHOro napameTpa
yKasblBaeT NpubnunsnTenbHbIi HOMep CTPOKU NporpaMMbl
DPL, B kOTOpOW BO3HMKIA OLLUMOKa Npy NPOroHe
nporpammbl. Ecnn ownbka He Bo3HuKaeT, 3HaveHve byaet
6eCCMbICMEHHbIM.
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IO CKOPOCTH 04.04

Orpannenms Toka 1
04.07 | Orpanndenne voxa 2
04,10 | Buibop orpannuenns Toxa 2

04.18 roKoarp
04.19 | Taiimep orparnuenns Toka
Mopor 1 04,22 | Hacnon crinkenus 1

npeBbIwer

04.23 | Harxnon cnuxenma2

Mpestiwetue

MNapor cukenus 1 npeRAeLHOTO ToKa

Nopor chukenma 2

=
s
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Tokoorpanngenne mocra 1 CHIHANISATAHNS

Nopar 2

Curan TOKA
fpesbiwen 2apanun Toka
> @
= *
Butpexuma0 | G472 s
Butpexumal | 0413
OBO3HAHEHUS

KeanpanT 1 paopewen | 04, 74 —
Keanpant 2 paspewen | (4,15 uTeHue/3aNch

Keappant 3 paspewen | 04, 16 Norvea
TonkKko uTeHne
BLIRO KOHTYPA Knappant 4 paspewen | 04,77

ne

YPABNEHUS W Y
CKOPOCTBIO BryTpea
noruka
Cymmatop
03.07 » omeweNns
Ea— aapanun Toka
sananma Orparwmurens
pyrawero | 04.08 F
MomeHTa
[ ]
CumeueHne - » A
Toka 04.09
HesuBumEse rapameps: EbidENEHs! HAKTOHHEI WPUTHMON, Hanpumep 04.07
1
MeHio 04 BLISOP TOKA M OTPAHMMEHNA ’
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9 [uarHocTu4yeckue npoueaypbl

Koabl oTknoveHusn

Ecnu npueog otkntovaeTca, gucnnen INDEX
BbicBeumBaeT triP, n cooblueHne B okHe DATA
HayHeT muraTb. Jucnnen DATA nokasbiBaeT
MHEMOHMYECKNIA KO NMPUYMHBI OTKITHOYEHUS.

MocnepHue YeTbipe koga OTKITHYEHWS
coxpaHstoTcsa B napameTtpax ¢ 10.25 no 10.28 n
He3aBUCUMO OT NoAauYU/OTKIHOYEHUSA NUTAHKUS.
[aHHble, XpaHsLwmecs B 3TMX NapameTpax,
OGHOBNSAIOTCS TOMBKO B Crly4ae CrieayoLero
OTKITIOYEHNS.

MuemoH. | Kop MpuynHa oTkNIOYEHUA
n306p.

AOC 121 |Meperpyska sKOpsi MO TOKY

Cpa60Tano MrHOBEHHO€e 3allUTHOE OTKITH4YeHne n3-3a
Ype3MepHOro Toka B Lenu aKkops.

AOP 126 |O6pbIB Lenu skops

MpvBog 06Hapyxun, YTO yron oTNMpaHnsa 3agaH
onepexeHneMm, HO curHan obpaTHoOW CBSA3UN MO TOKY
OTCYyTCTBYeT.

cL 104 |O6pbIB TOKOBOW NETNN
BXOAHOrO cuUrHana

Ecnn BxogHow curHan 3aganus 4-20 mA unn 20-4 MA,
JaHHOe OTKITIYEHUE yKasbiBaeT Ha TO, YTO BXOOHOMN
Tok < 3.0 MA.

EEF 132 |MoBpexaeHVe aneKkTpuyeckn
ctupaemoro M3y

YkasblBaeT Ha To, 4YTO Obina obHapyxeHa ownbka B
Habope napameTpoB, CYUTLIBAEMbIX U3 3MEKTPUYECKM
ctupaemoro MNIM3Y npu nogave nuTaHus.

EPS 103 |BHELHWIA UCTOYHMK NUTaHNS CpaboTano oTknioYeHne n3-3a neperpysku no ToKy Ha
BbIXOAHOW KneMme nutaHus 24 B (TB4-33), ykasbiBasi
Ha neperpy3ky BO BHELUHEN Lenu, NOAKMHYEHHOW K
3TOMY UCTOYHUKY NUTaHKS. MakcMmanbHbIn
JonycTumeln Tok coctaensieT 200 MA.

Et 102 |BHeluHee oTkNtOYEHMNE MapameTtp 10.34 = 1. CpaboTano BHellHee

OTKIMOYeHNe, 3aaHHoe Nonb3oBaTeNEM.

FbL 119 |MoTteps curHana obpaTHoM CwurHan ot TaxoreHepaTopa (TaxomeTpa) unm

CBA3N 3HKoAepa (MMMyNbCHOrO TaxoMeTpa) OTCYTCTBYET.
Fbr 109 |M3meHeHne nonapHoCTU HenpaBunbHas nonspHoOCTbL 0OpaTHOM CBA3N

curHana oGpaTHoM CBA3M

TaxoMeTpa unn aHkogepa.

FdL 118 |MoTteps nons

OTcyTCcTBYET TOK B 06MOTKE BO3GYXKAEHMS.

FdO 108 |lMone BKMOYEHO

Monb3oBaTenb MHULMAnNU3MPoOBan CaMOHACTPOWKY
(05.09) 1 661 0BHapYeH TOK BO30YXAEHUSI.

FOC 106 |Meperpy3ka o6MOTKM
BO30YyxaeHusa

B uenu obpaTHOI cBA3M 0O6MOTKM BO3OYKaEHNS
obHapyXeH Ype3MepHbIN Tok BO30YyxaeHusa. Ecnm
obpaTHas CBsi3b N0 TOKY MMEETCS 1 Yron OTNMpaHus
chasmpoBaH, 3Ha4YMT NPOUCXOONT OTKITHOYEHHME.

hF 100 |HewcnpasHOCTbL annapaTHOro
obecneveHunst

B npouecce camoamarHocTuk, BbINONHAEMOW Npu
nogaye nNuTaHusl, obHapyXeHbl HEMCNPaBHOCTU B
annapatHom obecnedeHuun. MNonb3oBarento
peKkoMeHAyeTCsl MPOKOHCYNbTUPOBATLCS C
MOCTaBLLMKOM NPUBOAA.

It 122 |OTknoyeHue | x t

WHTerpanbHas 3awmta oT neperpysku gocturna
YPOBHS1 OTKITHOYEHNS.

Oh 107 |MNeperpes

MoBbilWeHHaa TemnepaTtypa paguatopa TupucTopa
(SCR). Tonbko B npuBoAax, MMeLMX TEPMUCTOPDI
paguartopa (TennoBble BbIKIHOYaTENN).

Mentor Il
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MHemoH. | Koa MpuynHa oTkNoYeHUs
n3006p.
Pc1 124 |Tawvimep npoueccopa 1 YkasblBaeT Ha obHapyxeHne Henonagok B
annapaTtHom obecneyveHun MDA1 n3-3a
HenpaBunbHOIO PYHKLMOHNPOBAHWS MPOorpaMmel
npoueccopa 1.
Pc2 131 |Tavimep npoueccopa 2 YkasblBaeT Ha HenpasunbHoe (PyHKLUMOHMPOBaHWE
npoueccopa 2 Unun Ha nporpamMmmHble oLnbku (BapnaHT
MD 29).
PhS 101 |HenpaBunbHas CoeaunHenns ¢ E1 n E3 otnuyatoTtca no dase ¢
nocneposaTenbHOCTb (ha3 coegnHeHuamn L1 n L3. Onpepenvte npuynHy un
ycTpaHuTe.
PS 125 |NcTouHMK nuTaHus TexHnyeckne xapakTepncTuku O4HOro NN HECKONbKUX
BHYTPEHHMX UCTOYHWKOB MUTaHWS BbILLNN 32
JonycTuMble npegensi.
ScL 105 |IluHma nocnegosaTtensHom (Tonbko B pexvme 3 nocnefoBaTernbHON
cBA3M (MHTepdelc) noTepsHa |KOMMYHMKaummn). BxogHble faHHbIE HEe OGHapyXeHbI.
SL 120 |MNoTeps nuTaHus OO0pbIB B 04HOM UMW HECKONbKMX dhasax MCTOYHMKA
nuTaHus (BXo4HOro).
th 123 |TepmucTop (Tennoson TepMucTop (TENNOBOW BbIKMNOYATEND) 3aLLMUTHI
BbIKMOYaTenNb) ABUraTenst UHMLManmM3npoBarn OTKIoYeHne,
ykasblBatoLLee Ha neperpeB 06MOTOK.
Mopor oTtkntoyeHust 3 kOM+5%. Copoc 1.8 kOm.
A29 40 |YkasblBaeT Ha HeucnpaBHOCTb |ObBpaTuTech Kk pykoBoACTBY nonb3osatens MD29.
MD29
Koabl oTkno4yeHUs B nopsifke Bo3pacTaHUA
HOMepoB
A29 40 | HeuncnpasHocts MD29
NPUMEYAHUE
PhS 101 | HeucnpaBHOCTb annapaTHOro
B cJ/iy4ae OMmKI/1lo4YeHUs1 3Ha4eHus1 ecex obecneyeHus
napamempos, npedHasHa4yeHHbIX MOoJILKO Onsi Et 102 | MocnenoBaTenbHOCTL
YymeHus, 6y6ym 3aMOpPO)KeHbl U ocmaHymcs noaKnto4YeHns (ba3
Heu3MeHHbIMU Ors ornpoca npu uccnedogaHuu EPS 103 BHeLLHee oTKMoYeHne
npuUYUHbI OMKtoYeHus1. [jns exo0a e pexum —
peaynupoeKu napamMempoe nocse pexuma cL 104 | BHELUHMI NCTOYHUK NUTaAHMSA
oMK YeHUsI HaXMume fo6yro u3 nsamu ScL 105 | JuHus nocnepoBaTensHoM
peaynupoeoyHbIX Knasuul. [isi nroemopHo20 cBA3N (MHTepdelic) noTepsHa
exo00a e pexuM OMKIIFoYeHUs nepelioume K MEeHH FOC 106 | Meperpyska BO3OYXaeHMs NO
00 u Haxxmume KJ1aguuly co cmpeJsiKol esiego. TOKY
Oh 107 | Meperpes
FdO 108 | lNMone Bknto4YeHO
[MPUMEYAHME _|
HEVNMESH/E Fbr 109 | UsmeHeHne nonspHoCcTH
Ecnu omknoveHusi npodosmkaromcesi, obpamumech curHana obpartHomn cBsa3u
3a nomowbro K nocmaewjuky lMpueoda. Monbimku FdL 118 | MoTeps nons
caMocmosimesibHo20 peMOHma npueoda FbL 119 rlOTepﬂ curHana 06paTHOl7|
npueodﬂm K aHHyInupoeaHUur 2apaHmuu. cBSA3n
SL 120 | MoTepsa nuTaHus
AOC 121 | lMeperpyaka sKops No TOKY
It 122 | OTknoyeHuve | x t
th 123 | TepmucTop (Tennosom
BbIKMO4aTenb)
Pc1 124 | Tanmep npoueccopa 1
PS 125 | VicTOYHUK nuTaHus
AOP 126 | OGpbIB LUENM sKOPSA
Pc2 131 | Tanmep cxema npoueccopa 2
EEF 132 | MoBpexaeHue aneKTpruyecku
ctupaewmoro M3y
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10 MNMocnepoBaTenbHas
KOMMYHMKaLUA
om cusio8ebiIxXx cxeM moJibKO

npu nomowu OCHO8HOU

OCTOPOXHORYERY EHIITA IModpsidyuk,

ocywecmesnsirowuli
ycmaHoeKy ycmpolicmea,
JdosmKeH 2apaHmMupoeame,
4Ymo ece eHeWHUE CXeMbl
ynpaeJsieHusi 3aujuweHbl om
npukKocHoeeHus sirodeli xomsi
6b1 0OHUM cJl0em usonsayuu,
paccyumaHHoU Ha
HanpsikeHue cemu
nepemMeHHO20 MokKa.

CxeMbl U KnieMMbl
ynpaesieHusi u3osiupoeaHbl

Ecnu cxembl ynpaeneHusi
& OOImKHbI 66IMb MOOKITFOYEHbI
K Opyaum yensim,
KnaccuguyupyembiM Kak
LG yempoiicmea ¢ 6e3omacHbIM
C8EePXHU3KUM HanpsiKeHuUem
(SELV) (Hanpumep,
rnepcoHanbHoMy
Komnbromepy), Heo6xo0umMo
ucnosnb3o8amb
dononHumensHbIl
U30/114UOHHBIU 6apbep Ons
coomeemcmeusi
knaccudgpukayuu SELV.

Bo Bcex npusogax Mentor Il ncnons3syetcs
CTaHAapTHbIA KOMMYHUKALMOHHBIV MHTEepdeiic.
OH npeacraensieT cobon nHTepdernc Tuna
MaluMHa-MallMHa 1 No3BONSET UCMOob30BaThb
OAVH WUIN HECKOMbKO NPUBOAOB B CUCTEME,
ynpaBnsemMow O4HWM [MaBHbIM YCTPONCTBOM,
TaKUM Kak NporpamMmMmpyembilil TormM4eckuii
koHTponnep (PLC) nnu komnbtoTep.

MpuBoabl Mentor Il moryT ynpaensatbcs
Hanpsimyto, nx paboyvas kKoHUrypaumsa Moxet
ObITb N3MEHEHA, a COCTOSIHNE MOXET
3anpalumBaTbCs rMaBHbIM YCTPOWCTBOM M
HernpepbIBHO KOHTPONMPOBATLCS
obopyaoBaHMeM BeEHUS XKypHarna AaHHbIX.

B kayecTBe KOMMYHMKaLMOHHOIO NopTa Npnso4a
ucnonb3yetcst pasbem PL2 (pucyHok 14).
CtaHgapTHoe coeguHeHne RS422.
Mcnonb3yeTca ctaHaapTHbIV NPOMbILLIIEHHDBIN
npotokon ANSI x 3.28 - 2.5 - A4.

CoeagunHeHun

[NocnenoBaTenbHbI KOMMYHUKALMOHHbIN
MHTepdenc nogknovaeTcs Yepes 9-KOHTaKTHbIN
pasbeM D-Tuna, 0603HayeHHbIn PL2 Ha nnate
MDAZ2B. 3toT pasbem obecneunsaeT
CTaHOapTHbIN nHTepdenc RS422.

Mentor Il
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MHOIOKAHANBHASA NUHUSA (MHTEP®ENC) RS485
Makenmym 15 npuBogoB Ha OAUH NOPT

M30 M31 M32 M33 M34

safI3] |32 3] 134
RT| |RT |RT |R R |TR ITR

MopT A |MopT B

[MaBHbIN
KOHTpoOnnep

MocnepoBatenbHbin agpec 11.11
YHUKanbHbIN MAEHTU(UKALUOHHbIN KOA
MakcMMyM Ans 32 npMBOAOB Ha OAUH
KOMMYHUKaLMOHHbIA NOPT rNaBHOro
ycTpoWcTBa

PucyHok 24

MpuBoa Mentor skBMBaneHTeH ABYM eAnHULAM
Harpysku, MO3TOMY K FfIaBHOMY KOHTpOmsepy
MOXHO MoaKM4YMTL Makcumym 15 Mpusogos 6e3
1crnonb3oBaHus nosTopuTenen. MNpu Hanuumm
noBTOpUTENEN MOXHO MOAKMYUTL Makcumym 99
MpuBogos.

NMPUMEYAHUE

lMpomokon RS422 npakmuYyecku aHano2u4eH
npomokosty RS485. OcHoeHoe omnu4ue

3aknro4yamcsi 8 mom, ymo RS485 nozeonssiem
ucrnonb308amb HECKOJILKO 2/1a8HbIX (master)

KOHMpoJiiepos.
HO amo deslamb Onsl KaKux-

nu6o yenel, kpome egoda e

m JKcrsiyamayuro He

pexkoMeHAyemcsi u3-3a e2o
naoxux xapakmepucmuk
(nnoxoe nodaeneHue wyma,
o2paHuYeHHasi OnuHa kabeneu
u mak danee). lomHUMe, Yymo
RS232 u deyxnpoeoOdHsbili
RS422/485 He 00HO u mo Xxe.

CoeduHeHusi RS232 moxHo
nodkno4yums k nopmy RS422,
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MoakniouyeHue K npuBoay

nocneaoBaTenbHbIN KOMMyHVIKaLI,I/IOHHbIVI nopT

B npuBeaeHHon Hxe Tabnuue gaHbl pyHKUMN
knemm gns pasbema PL2 gna obenx

485

MporpammMHoe o6ecnevyeHne MentorSoft
nopknoyaetca Yepes nopt RS485 k npusoay
Mentor I, ucnonb3ysa nu6o ctaHAAPTHLIN
4-npoBoaHbIN KOHBepTOp RS232 - RS485,
nMbo nyTeM U3roToBIEHUs crieaytoLlero
coeguHUTENbLHOro kabens:

KOMMYHUKaUNOHHbIX NuHMA RS422 n RS232.

25- 9- 9-
NpPoBOAHbLIN NPOBOAHbLIN NPOBOAHbLIN
PC PC PL2
3 2 2
2 3 3

7 5 1+6+7
(coeanHuTe
nepembI4Kon

BCE TpU
Knemmbl)

Homep RS232 RS422
KOHTaKTa
1 NC 0B
2 TXD TXD
3 RXD RXD
4
5
6 0B TXD
7 0B RXD
8
9

Ecnn y Bac BO3HUKNM npo6nembl...
He moxeTe paboTaTtb B pexxume on-line:
lMpoBepbTe coeAMHEHUS C NPUBOAOM.

BbinonHuTe aBTOMaTUYECKOE OnpeaeneHme
CKOpPOCTU Nepeaayn MHopmaumu.

Y6eauTech, 4TO BbIGPaH NpaBUIIbHbIN
"COM" nopr.

Y6eputecsb, 4to Mentor |l HaxoguTcsa B
4-npoBogHom pexume ANSI (11.13 = 1).

OneMeHTbl BCeX COOBLLEHNIA MeXAY IMaBHbIM
ycTpowcTeoM 1 npusogom Mentor Il doopmupytoT
cumBonbl ASCII. ®opmat coobLueHus, T.e.
nocnegoBaTenlbHOCTb, B KOTOPOW NOSIBNSAOTCS
CVMMBOIbI, CTAHAAPTM30BaH A11s COOOLLEeHNI
Kaxkgoro Tuna. MNosicHeHUst faHbl B pasgene

"CTpyKTypa COOGLLEHNI", NPUBEAEHHOM HIKE.
MNpeaBapuTenbHas perynvpoBKa Npueoga

[ns kaxporo npmeoaa TpebyeTcsa yHUKanbHbIN
NMOEHTUUKALNOHHBIA HOMEpP Uinn
nocnegosaresbHbI agpec, ycTaHaBNMBaeMbli
napameTtpom 11.11. CnegyeT yCcTaHOBUTL Takyto
CKOpOCTb nNepegaym nHcgpopmauum 11.12,
KoTOpas cooTBeTcTBOBasna 6bl aHanorMyHoMy
napameTpy rnaBHOro ycTponcTea. [laHHble,
COCTOSIHME MPUBOAA WU HAacTPOWKY NapaMeTpoB
MOXHO CYuTaThb B MOGOM pexrmMe npusoaa,
obecneyns NuLb Nogavy NUTaAHNSA K NPMBOAY M
NpaBuMbHYI0 YCTaHOBKY MOCMeA0BaTeNbHOro
agpeca 1 3Ha4yeHus1 CKOpoCTU nepegayn
uHdpopmMaumm B bogax.
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Mpoknapka kabens nocnegoBaTeibHOMN
KOMMYHUKaLUOHHOWN NIMHUU

Kabenb ona nepegayn gaHHbIX He cnegyet
npoknagpiBaTh NapannenbHO CUMOBLIM
kabensm, B 0cobeHHOCTN, napannesnsbHo
kabensiM, ucnonb3yembiM A1 CoeaUHEHUs
npueoaa c asuratenem. Ecnu nsdexatb
napannenbHOro nNpoknagbiBaHnst kabenen He
yaoaetcsi, ybeguTech, 4To Mexay
KOMMYHUKaLMOHHBLIM kabenem 1 cunoBbIM
kabenem octaeneH 3asop He meHee 300 mm (1

yT).

MepeceyeHne kabenen nog niobbIM yriom,
KpOMe MpsIMOro, HexxenaTernbHO U MOXeT
BbI3BaTb NPOGnemsbl.

MakcumanbHasa anvHa kabens nMHUK CBS3n
RS422 coctaBnsiet npubnuantensHo 1000
meTpos (4000 ¢yToB).

TepmuHupoBaHue

Korga ncnone3yeTtca MHorokaHarneHas ceTb
RS422, Heobxogmmo mexay ABYMS IPUEMHbBIMM
NMHUAMUN NOCNEAHEro yCTPOUCTBA Ha LUMHE
NoAKMYNTL pe3ncTop conpoTmerieHnem 120 Om
(T.e., ycTpolicTBa, HaxoasALEerocs Ha CaMom
6onbLUIOM yaaneHuu oT rnaBHOroO YCTPOMCTBA).
CnenyeT BHMMATENbHO CNeanTb 3a TeM, YTOObI
Apyrvue ycTponcTBa B CETU HE UMENN yXKe
YCTaHOBIEHHOIO pe3ncTopa - B NPOTUBHOM
crnyyae BO3HUKHYT Ype3MepHble NoTepy curHana.
TepMUHMpYOLWNIA pe3ncTop MOXeT BbiTb
YCTaHOBIEH MeXay ABYMsi BbIBOAAMMU,
0603Ha4YeHHbIMK R6 cnpaBa oT 9-TW KOHTaKTHOrO
pasbema D-Tuna.
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AnemMeHTbI cCoOOOLLEeHUN

Ynpaensiowme CUMBONbI

[ns noaTBepXaeHUst CTaH4apTHOW CTPYKTYpPbI
coo0LLieHNst BroKM COOOLLIEHMS OTAENATCSA
ynpaengaoLWmMmMm cumsonamu. Kaxabiin cumeon
UMeEeT onpeaernieHHoe 3Ha4YeHne, CTaHaapTHYHO
abbpeBunaTypy u nepegaeTcs 1 NPUHUMaEeTCs B
kogax ASCII. Ecnu nepefava coobLueHUst
WHULManM3npyeTcs C KraBmaTypbl KOMMNbIOTEpPA,
ynpaenswoLmMe CMMBOIbI HabuparoTest Ha
KnaBuaType nyTem yaepxaHus knasuwm Control
npu OAHOBPEMEHHOM HaXaTun GYKBEHHbIX
knasuw. M3 32 ynpaensoLwmx CUMBOSIOB,
nmetowmxcsa B ASCII kopax, B
nocrnegoBaTenbHOM KOMMYyHUKaLumM NpMBoaa
Mentor Il ncnonb3yoTca cemb, nepeyeHb
KOTOPbIX MPUBEAEH B crieaytoLlen tabnuue.

YnpaBnswuwue cumBonbl npusogos Mentor Il

Habupaetcsa
LLlectHapua- Ha
CumBon 3HauyeHue TepUYHbIA | KNaBuaType
koa ASCIl | kak ynpaBn.
cumBon
EOT |C6poc unu "TotoB 04 D
K npuemy" nnu
KOHeL, nepegayn
ENQ 3anpoc, onpoc 05 E
npueoaa
STX Hauvarno tekcta 02 B
ETX KoHeu TekcTa 03
ACK MoaTBepxaeHvne 06 F
(coobLieHne
NPUHATO)
BS Bosspar (nepexopa 08 H
K npeabiayLiemy
napameTpy)
NAK OTpuuaTtensHoe 15 u
NoATBeEpXAeHWe
(coobuieHuve He
NOHSATO)

MocnepoBaTenbHLIN agpec

Kaxxgbii npuBopg 3agaeTtcs naeHTMdkaTtopomM
unu agpecom (napameTp 11.11) gnsa Toro, YTo6LI
oTBeYan TONbKO TOT NPMBOA, K KOTOPOMY
obpaluatotes. Ans uenei 6e3onacHocTy BbibpaH
chopmart, Npu KOTOPOM Kaxkzasi no3vums
OBYXpas3psgHoro agpeca NoBTOPSETCS, MO3TOMY
agpec npvBoga Homep 23 ByaeT nocbinaTbes
Kak YyeTblpe cumBona:

2 2 3 3

MocnenoBaTenbHbI agpec crieagyeT cpasy e 3a
NepBbIM YNPaBnsioLLMM CUMBOJIOM COOGLLEHNS.

NpeHTudukauma napametpa

Mentor Il
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[nsa nepegayu no nocnegoBaTenbHON NMHUK
cBA3U (MHTepdericy) napameTpbl AEHTUULN-
PYyIOTCS YeTbIpbMS 3HaKamu, NpeacTaBNAoLLMMU
cobon HoMep MeHIo 1 Homep napameTpa, Ho 6e3
AECATUYHOW TOYKK, KOTopasi UCNonb3yeTcs B
TeKCTe AaHHOro pyKoBOACTBA AN HarnsgHOCTY.
Hanpumep, ansa Toro, 4tobbl nocnaTtb MeHio 04,
napameTp 26, Hanwmnte 0 4 2 6.

Mone gaHHbIX

Mocbinaemsle UNK 3anpaluneBaemMble aHHbIe
3aHMMaloT criedyloLye NsaATb CMMBOIOB Nocre
Homepa napameTpa. Bce pabouve napameTpsbl
npuBoAa MMEIOT YUCIIOBbIe 3HaYeHUs!, Takue
KaK Harpyska, Tok 1 T.4. [lnvHa nons aaHHbIX
nepeMeHHasi U MOXeT JoCTUraTb MakCuMym 5
CMMBOJIOB (HO CM. CHOCKY Ha npeaplayLuei
CTpaHuUe AN yBenuyeHust paspeLleHunst).
[lecaTnuHas To4Ka He UCMOoNb3yeTcs.

CocTosiHne GMTOBbIX NapamMeTPOB nepeaaeTcs
W NPUHMMAaEeTCs Kak OeNCTBUTENbHbIE AaHHbIe CO
3HayeHuem 0 nnu 1. Ondatb-Takn, chopmat
ABNSAETCA rMbKUM, HO He MO3BONSAET BKNOYaTh
6onee NATN CMMBOMOB, HaNpUMep:

1
0 1

- 1 TaK ganee.

KoHTponbHasa cymma 6noka (BCC)

[ns Toro, 4Tobbl 4aTb BO3MOXHOCTL NpUBOAY U
rmaBHOMY YCTPOWCTBY y6eamuTbes B TOM, YTO
coobLLeHs1, NepegaBaemble OT OAHOMO
YCTPOWCTBA K APYroMy, He NOBPEXEHI, BCE
KOMaHAbl ¥ OTBETHbIE AaHHbIE [OMKHbI
3aKaHYMBATbLCA CUMBOJSIOM KOHTpOns Groka
(BCC, cnepywowui pasgen).
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CTpykKTypa coobuieHuin

Coob6ueHusi, nepegaBaeMble OT rMaBHOro
yCTpOMCTBA K NpuBoAy

CoobLeHunsi, nepegaBaeMble OT MNTABHOMO
YCTpOWACTBA K NpUBoAyY, ObiBalOT ABYX TUMOB:

3anpoc Ha nojy4vyeHune NHopmaumu,
nnn koMmaHaa

[ns Toro, 4tobbl NPUBOA Ha4an NpMeM HOBOro
coo0LEeHNs, coOOLLLEEHNA 0OOMX TUMOB AOMKHbI
HaumHaTbCs ¢ ynpaenstowero cumsona EOT
(ynpasnstowmn cumson-D). 3a ynpasnstoLmm
CMMBOJIOM CreayeT nocnegoBaTenbHbI agpec
npveoaa, NpuHMMatoLero coobuieHme. dopmar
[aHHbIX 1 BbIOOP ynpaBnstoLLero cMmBorna B
KOHLe coobLleHMs1 oTNnYarTCs Ans 3TUX AByX
TUMOB COOOLLEHNN.

[ina nHdopmaLmoHHoOro 3anpoca nochbinka
HOMepa napameTpa, 3a koTopbiM cnegyeT ENQ
(3anpoc) UHCTPYKTMPYET NPUBOA C
onpeaeneHHbIM aapecom coobLMTb AaHHbIE,
KacatoLmecs BbIGpaHHOro napameTpa.

Mpu nogaye koMaHAbI YNPaBsiOLMA CUMBOS,
nayLwmi 3a nocrnenoBaTernbHbIM afpecom,
coobuiaeT npusoay, 4To coobLieHne - aTo
WHCTPYKLMK, KacatoLumecs ero paboumx
napamMeTpoB U YTO creayoLlas 4acTb
coobuleHnsa bygeT HoMepom napameTpa u
WHCTPYKTUPYHOLLUMMMN OAHHBIMM.
MHCTPYKTUpYIOLLME AaHHbIE 3aHMMAIOT OT NSATU
00 OEeBATU UNW OeCATb CMMBOSIOB ANS BbICOKOro
paspelueHust. MHCTpyKTupyoLme coobLueHnst
3aKaH4MBaloTCH ynpasnsowmm cumsonoMm ETX
(koHey TekcTa) (BCC, cneaytowimn pasgen).
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Coob6ueHus, nepegaBaemMble OT NpuBoaa K
rnaBHOMY YCTPOWCTBY

Coo6LeHusi, nepefaBaemMble OT NPUBOAA K
rMaBHOMY YCTPOWCTBY, GbIBaET ABYX TUMOB:

OTBET Ha 3anpoc AaHHbIX,
UInn NoATBepXAeHne coobLleHns

B oTBeTe Ha 3anpoc AaHHbIX CTapTOBbLIM
ynpasensoLwmm cumsosnom asnsetca STX
(Hayano Tekcrta), 3a KOTopbIM criegyeT HoMep
napameTpa A5 NOATBEPXAEHUS 3anpoca oT
rnaBHOro yCTPOMCTBA, a 3aTeM uayT NATb
CMMBONOB AaHHbIX. CoobLueHne 3akaH4YMBaeTCs
ynpasnsowmm cumsonom ETX (koHeu, TekcTa) n
cumBon KoHTpons 6noka (BCC).

CoobLeHre noaTBepXaaeTcs yrnpasnsowmum
cumBornom ACK (cmmBon nogteepxaeHns
npuema), ecnm oHo 6bino noHaTo, unu NAK
(cMmBon HenoaTBEPXKAEHMSA NMpUeMa), ecnu
coobLLeHMe HenpaBuIbHO, HEMPaBUIbHO
cchopmMaTUPOBAHO UMK NMOBPEXAEHO.
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Heckonbko npuBogos

CoobLieHre MOXeT ObITb NOCNaHo No ABYM UMK
6onbluemy KONMYecTBy aapecoB OAHOBPEMEHHO.
Ecnu Bce nprBoAb! AOMKHbLI OTBETUTL Ha OAHW 1
TOT Ke 3anpoc WU MHCTPYKLMIO, COOBLLIeHNE
nepepaetcd no agpecy 0 (Homb).

PaclwunpeHHoOe Lenoe YUCNo U pexum paﬁOTbI
nocrnegoBaTesibHOro nopTta

PaspelwieHune

HekoTopble napameTpbl MOryT ObITb
yCTaHOBIEHbI Ans 6onee BbICOKOro
paspeLleHnsi, Yem TO, C KOTOPbIM OHU BbIBOASATCS
Ha aucnnemn Unu cYUTbIBatoTCA
nocnegosaTtesibHbIM MHTEPECcoM.
CyLiecTBylOT AeiCTBUTENbHbIE NapaMeTphbl C
nvanasoHom 1000.

Ecnu nonb3oBaTenb xo4eT 3aaaTth bonee
BbICOKOE pa3peLleHne Ans NePEMEHHbIX, B None
[aHHbIX He0OX0AMMO HanucaTb LWEeCTb
cumsonos. NMocne atoro npusog Mentor
pacrno3HaeT 3anpoc Ha 6onbluee paspeLueHue.
Hanpumep. ons ycTaHOBKU curHana 3agaHus
ckopocTh Ha 47.65% OT MakcumarnbHowm
CKOpOCTH, OyAeT nepefaBaThCs:

PaclmpeHHble Lenble (16-0MToBLIE) NapaMeTpbl
- 370 13.14, 15.60, 15.61, 15.62 1 15.63. Ecnu
pacLUMpeHHoe LieNnoe Y1cro nepenaeTcs Yepes
NUHWIO cBA3K (MHTepdenc), AaHHble
dopmaTtumpytoTcs B Buage natm cumeonos ASCII
6e3 "3Haka" B none AaHHbIX. Ecnu 3Hak He
BKITHOYEH, BCE NapameTpbl MOXHO 3anucaTb
Yyepes nocnegoBaTenbHbIA MHTEPENC C
nomoubto st ASCII cumBonos,. Ans
nony4yeHusi 6onee nogpobHoM nHopMaLmm
obpaTtuteck k napameTtpy 11.13, rmasa 6 unm 7.

Mocbinka AaHHbIX

KomaHga rmaBHOro ycTponcraa:
cbpoc -
appec -
Hayano TekcTa -
MEHI0 1 napameTp -
oT 1 4o 5 CMMBOMOB AAHHbIX -
KOHeL| -
BCC

Hanpuwmep, coobLueHne, nockinaemoe Np1BOAY:

+ 047 6 5 "
M3MEHUTb CUrHan 3agaHusa
ckopocTn 1 npmBoga ¢ HOMEpPOM
14 Ha 3HayeHue 47.6% B
HanpaBneHum Hasag"
OyaeT nocnaHo Kak:
YMNPABI. YMNPABI. YMNPABII.
CcYMBON ALPEC CYMBON NAPAM. OAHHBIE CYMBON BCC
EOT 1|1|4‘4 STX 0|1|1|7-|0|4|7|6 ETX ,
Ynpasn. Ynpasn. Ynpasn.
cumson-D cumson-B cumson-C

Mentor Il
Boinyck: 10

MpuBon 6yaeT oTBeYaTb C NOATBEPXKAEHNEM
nm6o:

ACK, ecnu coobLLieHne NoHATO 1
peanu3oBaHo,

nméo

NAK, ecnu coobLleHne HenpaBussHo,
[JaHHbIEe CIULUKOM AnMHHble unu BCC
(KOHTpOMNbHasi cymma) HenpaBuIbHa.

Ecnun nockinaemoe coobLueHve BbILLNO 3a
npegensl, ycTaHOBMNEHHbIE AN151 NapameTpa,
npueopg 6yayt oteevatb NAK (cumson
HernoaTBepXaeHns npuema).
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CunTbiBaHMe AaHHbIX

Mpusopg 6yaeT nockinate nobble AaHHbIE K
rMaBHOMY YCTPOWCTBY, €CNN NoryveH
npaBunbHbIN 3anpoc. PopmaTt coobLLeHNs Ha
3anpoc AaHHbIX OydeT cnegyoLmm:

3anpoc rnaBHOro ycTponcTea:
cbpoc -
agpec -
napameTp -
KoHeL,

Hanpumep, ons onpegenexust 3agaHHoro
3HaveHus ckopoctn 01.17 npusoga Homep 12
cnepyet nocnarb:

YNPABII.
cunmBon

YMPABI.
cmmBon

EOT 1‘1‘2‘20‘1‘1‘7 ENQ

ALPEC NAPAM/

Ynpaen.
cumson-D

Ynpaen.
cumson-E

MpuBoa oTBEYaeT B cneayloem gopmare:
cTapT -
napamertp -

5 cMMBONOB AaHHbIX -

MoBTOp 3anpoca

CumBon HenoaTeBepxaeHust coobLueHns NAK
(ynpasnstowmn cumson-U) moxeT ObITb nogaH ¢
KnaBuaTypbl KOMMbOTEPA, YTO 3aCTaBUT NPUBOL,
nocnatb JaHHble ANs TOro e caMmoro
napamMmeTpa NoBTOPHO. 3TO 3KOHOMUT BpeMS Mpu
ONNTENBHOM MOHUTOPUHIE 3HaYEeHUs
napameTpa.

Cnepytowmin napameTp

[nsa nonyyeHus gaHHbIX OT O4HOMO U TOTO Xe
npvBoAa Ans cneaylLlero napameTpa B
nopsiake Bo3pacTaHUs ero Homepa nownuTte
nonoxurensHoe noareepxaeHne ACK
(ynpasnstowmn cumson-F). MNpueog 6yaet
oTBevaTb nepefaven AaHHbIX, OTHOCALLMXCA K
cnepyoLemy napameTpy no nopsaky.

Mpeabiaywmn napameTp

[nsa nony4yeHWs AaHHbIX OT OAHOMO U TOrO Xe
npusoda Ansa npeAplayLiero napameTpa B
nopsigke Bo3pacTaHus ero Homepa nownure
curHan Bo3ssparta BS (ynpasnstowwmin cumson-H).

HenpaBunbHbIi HOMep NapamMeTpa

Ecnu rmaBHoe yCTPONCTBO NOCLINAeT HOMepP
napamMmeTpa, KOTOpbI MPUBOL HE MOXET
pacnosHaTtb, Hanpumep 1723, npusog Oyaet
oTtBevatb EOT (koHeu nepenaun).

KOHelL| -
BCC
zﬂpmﬁnﬁ NAPAM. OAHHBIE éu;g%f}i BCC
sx  [o1|1]7]-[o]4|7]6 ETX ,
Ynpagen. yopasn.
cumBon-B oG

OTBeT cHavana noATBEPXXAAET, YTO NOCMNaHHbIE
OaHHble OTHOCATCH K CUTHany 3afaHunsi CKOPOCTH
1 (01.17); naTb CUMBOJOB, NAYLLMX CEeA0M,
COOTBETCTBYIOT TEKYLLEW HACTPOWKE B BUAE
npoLeHTa OT NOoMHON ckopocTu. NepBbi cMMBON
Oynet nubo +, nubo - ona nHankauum
HanpaBneHusi BpalLleHns; ocTasnbHble CUMBONbI
npeacTaBnsaoT cobo YNCIIOBOE 3HaYeHNe
napameTpa. B naHHOM npumepe coobLueHne
MO>XHO MPOYECTb Tak: BpalleHne Ha3ag co
CKOpPOCTbH 47.6% OT MOSNHOW CKOPOCTH.
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KoHTponbHasa cymma 6noka (BCC)

[ns rapaHTUM TOro, YTO NPUHATLIE AaHHbIE
npaBusbHbl, B KOHLIE KaXaow KomaHab! Uim
OTBETHbIX AaHHbIX MPUCOEANHSIETCS] CUMBOI
npoBepku 6noka. BCC (koHTpornbHas cymma)
aBTOMAaTMYECKUN BbIYMCIISIETCS NYTEM MOCHISIKN
FIOMMYECKOro cUrHamna v BbIBOAUTCS CreayoLmm
obpasom.

CHayana anst Bcex CMMBOJSIOB COOOLLEHUS,
nayLwmx nocrie napaMeTpa komaHabl Havana
TEKCTa, BbIMOJHAETCA ABOUYHBIN onepaTtop
ncknovarowee UJA.

Mentor Il
Boinyck: 10




Hanpumep, ecnu coobLieHre, KOTOpoe AOMKHO
6bITb NOCNaHo B NPUBOA C HOMepoM 14, ByaeT
cneayoLmnm:

"yCTaHOBUTb CUrHan 3agaHus ckopocTy 1
Ha 3Ha4veHwue 47.6% OT NorHoM CKOpPOCTH B
obpaTHOM HanpaeneHun".

OHo 6ygeT nocnaHo, Kak:

C6poc EOT (koHeu nepegaun)
(ynpasnstowmii cumson-D)

Mocrneposa- 1 1 4 4

TenbHbIN

appec

Havano STX (ynpaenstowwmn curHan-B)

TekcTa
He BkntoyaeTcs B BbluMCNEHNE
BCC
Bbiuncnenne BCC HaunHaeTcs B
3TOM MecTe.

MapameTp 0 1 1 7 (Homep mMeHIo 1 Homep
napameTpa)

BpalueHne - (3HaK MUHycC)

Hasag

476 0476

KoHel, ETX (ynpasnsiowuii curqan-C)

coobLLeHns

B KOHLEe BCC (cumBon npoBepku 6roka),

BblHMUCNAET KaK NoKa3aHo.
Kaxxabih oToenbHbIA 3HaK

0117 -0 47 6wnynpasnsowmn cumson-C
oTobpaxaloTcs WecTHaauaTepuyHbIMn
CMMBOJIOM U BblYMCHSIETCSA B ABONYHOM KOAe ,
Kak npuBeneHo B Tabnuue. Vckniovatowee NN
(XOR) nokasaH B nopsigke Bo3pacTaHus Ans
Ka)kaoro cumBona.

Ucknovarowee

Cumeon ASCII Unu

CumBon

MEHI0 0 011 0000

1 011 0001 000 0001

napameTp 1 011 0001 011 0000

7 011 0111 000 0111

- (MuHyc) 010 | 1101 | o010 | 1010
0 011 | o000 | 001 | 1010
4 011 | o100 | o010 | 1110
7 011 | o111 | o001 | 1001
6 011 | o110 | o010 | 1111
TE;();(S’”GL‘ 000 | 0011 | 010 | 1100

KoHeuHbI onepaTtop "nckntovatowee UIN",
noaYepKHyTbIN, o6ecneymBaeT, YTOObI 3Ha4YeHNe
KOHTpOnbHOM CyMMbI 6rioka npesocxoaunno 31 B
[ECATUYHOMN CUCTEME CHUCTIEHUS.

Mentor Il
Boinyck: 10

Tak kak cumsonbl ASCIl ot 00 go 1F
UCMNOb3YHTCS TOMbKO B YNPaBnsoLWwmx kogax,
BCC pomkHo npeBblWaTh 3Ha4YeHne AecaTuyHoe
3HadveHue 31. Becerga, korga onepartop
"nckntovarowee UNA" BoigaeTt Yncrno
(BecATNYHbIV 9KBMBANEHT) MeHbLUe 32,
nobasnsietca 32. MNoaTomy, B NpeabiayLlem
npumepe "vckniovatowwee UIN" (XOR),

010 1100 = 44 gecsatuyHoe Tak, 4Tto BCC byner
paBHa 44

Aans kotoporo cumeon B ASCII 6ygert =,
(3anaTas)

TakuM 06pa3om, NonHoe coobLeHre ans
YCTaHOBKM CKOPOCTU BpaLleHUsl NpuBoaa HoMep
14, ckaxem, Ha 3HayeHue 47.6% B HanpaBneHuu
Ha3ag OyaeT TakvMM, Kak Noka3aHo B Mpumepe B
Havane npegbiayLlien CTpaHuLbl.

Ucnonb3oBaHue npuBofaa Mentor B cetu ¢
Apyrumu npusogamm Control Techniques

B otnuuue ot gpyrux nsgenuii Control
Techniques, Takux kak Unidrive nnu nnata
MD29, npusoabl Mentor He nogaepxuvBaroT
BO3MOXHOCTb 2pyrnnogol adpecayuu. Noatomy
KpaiHe BaXHO, 4ToObl npu paboTe npyuBoaa
Mentor B ogHOM ceTu ¢ Apyrumm npuBoaamu,
KoTopble Moddepkugarom rpynrnoByro
agpecauuio, B agpec npyuBoaa, onpeaensemMbii
napameTpom 11.11, He Gbin BKHOYEH HOJb.
Opyrumun cnosamu, BbibrpaeTe agpeca 11 1
6onblue, 3a ucknoveHnem Homepos 20, 30, 40 n
Tak ganee. OTO 4acT YBEPEHHOCTb B TOM, YTO
coobLeHus, nocnaHHele B Mentor, He ByayT
crnyyanHo pacno3HaHbl ApyruMU NpUBoAaMm Kak
rpynnoBble KOMaHabl.

Fmo6GanbHaa agpecauus

Mpueoa Mentor Il Takke nogaepxusaeT
ncnonb3oBaHue aobanbHol adpecayuu. ITO
afpec, No KOTOPOMY MOXET ObITb NOCIAHO
coobLeHre Ko BceM npuBodam B ceTu. [ns
MCMNOMb30BaHWS 3TON BO3MOXHOCTW KOHTpONnnep
OypeT nocbinatb cBOM coobLLeHnsa no agpecy
00. CnegyeT NOMHUTb, YTO KOraa UCMOoNb3yeTcs
rnobanbHasi agpecauus, NpuBoabl He OyayT
oTBEYaTb HM Ha Kakue apyrve KomaHaHble
cooOLLeHus.
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11 [OdononHuTtenbHbIe NnaTtbl
[nsa npueBoga Mentor |l Bo3amoxHO
MCMoNb30BaHMe CrneayoLmx 4ONOMHUTENbHbIX
nnar:

1.1  MD29

Mporpammupyemas nnarta, kotopas gaet
nonb3oBaTento BO3MOXHOCTb MPOrpaMMmnpoBaTth
Ha A3blke, CXOXMM ¢ basic, nasectHom kak DPL
(s3bIK NpOrpaMMMpoBaHUsl NPMBOAA), UCTIONb3YS
nporpammHbIn naket Toolkit, paboTatoLwmin B
cpene Windows™. [Inga Toro, 4Tobbl
BOCMNOMb30BaTLCA pacnpeneneHHbIMu
cvucTemMamu ynpasrneHus un "TMbKUM nornyeckum
ynpasneHnem" B COOTBETCTBUM CO CTaHO4apPTOM
IEC61131-3, ucnonb3yite nporpaMMHoe
o6ecneveHne SYPT (SYstem Programming
Tool). SYPT nogaepxuBaeT nporpamMmmpoBaHue
NECTHUYHBIMU U PyHKUMOHAmNbHLIMU Gnokamu, a
Takke DPL. 370 no3songeT nonb3oBartento
aganTupoBaTb NPUBOS B COOTBETCTBUM CO
CBOVMM TpebGoBaHMSIMK NyTEM NPUMEHEHNS
OOMOMHUTENBHbBIX KOHTYPOB YrNpaBneHus unm
PYHKLMNA.

Mnata MD29 cogepXuT cTaHgapTHLIN
KOHTpOINEpP NOMoXeHUsi Mo O4HON OCK U MopT
RS485, koTopeklin ob6ecneymBaeT AOMNOMHM-
TenbHbIe PeXuUMbl, Takme kak mactep-ANSI,
Modbus-RTU n Modbus-ASCII. Takke OCTYNHbI
nepeyncrieHHble HUXe OMnLMU NPOrpaMmMHOro
obecneveHus:

OO0Ho-oceeoli KOHMPOJIIEP MOJSIOKEHUSsI
(cma+HOapmHO 8CmMpoeH)

Mpennaraet onpeaeneHve NooXeHNs
BEJOMOrO Bana unu ynpasrneHune
CKOPOCTbH0, UCMOMb3yS NIMHENHOE
ynpasneHue unu S-pamny ansi
NpoMIMPOBaHUST CKOPOCTU; KECTKUIA 1
HEXECTKMI LMdpoBOI 3aMOK C

K09 PpULMEHTOM BEJOMOro Bana ¢
TOYHOCTbIO 8 AeCATUYHbIX 3HAKOB Nocre
3anATON; NoLLaroBy Tabnuuy namepeHns
ckopocTu (CAM-profiec), obecneumsatoLyto
aBTOMaTM4eCcKoe yrnpaerieHne NoNOXeHNeEM
BEJOMOr0 Bafla OTHOCUTENbHO MOMOXEHMUS
BeayLlero Bana; NMNO-perynaTop.

S-pamna

S-pamna npegHasHaveHa Ans nnaBHoOro
yckopeHus. OHa obecneumBaeT ObICTPbIA U
NnaBHbIA NEpexos OT pamribl YCKOPEHUS K
pamMne 3ameaneHus.

nng-pezynsmop

MWIO-perynsatop npeacrtasnseT cobon
OONOMHUTENbHbIV KOHTYP YNpaBneHus,
pobasnsembin k npusogy Mentor Il
MOo>xHO HacTpoWTb NPONOPLUMOHANBHBIW,
MHTerpanbHbii 1 anddepeHumnanbHbIn
ycuneHus, kotopble ByayT oeicTBoBaTh Ha
OLIMBKY Mexay CUrHamnoMm 3agaHus un
curHanom obpartHown ceasun. Kaxabin

KO3 PULMEHT N3MEHSAETCSA, YTO NO3BONSET
npucnocobuts 6nok k nodomy
NPUMEHEHMNIO.

Mentor Il
Boinyck: 10

LenmpanbHas HaMomka

LleHTpanbHasa HamoTka no3sonsiet
HacTpouTb npusog Mentor Il B
COOTBETCTBUW C XapaKTepnCTUKaMm Kak
arperara, Tak v npowecca B
HamaTbIBaOLWMX N pa3MaTbiBatoLLMX
MaLumHax.

OpueHmauyus wnuHoesns

OTO KOHTYp ynpaBreHus, cnyxalumn ans
nogAaepXaHus Bana gsuratens B
BblIOPaHHOM (PUKCYPOBAHHOM MOMOXKEHWUM
Onsi aBTOMaTUYeCKON 3aMeHbl pexyLLero
WHCTPYMEHTa CTaHKa C KOMMbIOTEPHbIM
ynpasneHuem.

Lugbpoesoli koHmMyp ynpaesieHusi
CKOpPOCMbIO U MOJSI0KEeHUeM

ObecneymBaeT TOYHOE ynpasrneHune
CKOPOCTbIO N BO3BMOXXHOCTb CMHXPOHU3aUnuun
ABYyX Basnos.

11.2 CTNet (MD29AN)

[aHHas nnata obecneunsaeT BCe PyHKLMM
nnatel MD29, Ho ¢ nob6aBneHem nHTepgeica
pacnpegeneHHon cetu ynpaenernus CTNet.
CTNet aBnsieTcsa BbICOKO3(EKTUBHON CETLIO,
paboTatoLLel Npu CKOPOCTU Nepeaayn
nHcpopmauum 5 Méut/c. OHa He TpebyeT
MCMONb30BaHWs rMaBHOrO KOHTponnepa u
npegnaraeT NnosHyto, Nerko KOHUrypupyemyo
nepegady LMKNMYECKNX, HELIMKITMYECKUX U
OPYrMx AaHHbIX O NapaMeTpax npuMBoAaa.

11.3 Interbus-S (MDIBS)

NHTepdenc KoMmyHMKaLMOHHOM WKnHBI Interbus-
S. MNnata MDIBS He npepocTtaBnsieT
BO3MOXHOCTM NporpaMmmMmpoBaHus, kak MD29.

11.4  Profibus-DP (MD24)

WHTepdenc kommyHMKaLMOHHOM WnHbI Profibus-
DP ¢ makcuMmarnbHOM CKOPOCTb0 Nepeaayu
nHdpopmaumm 1.5 M6/c. NMnata MD24 He
npenocTaBnsieT BO3MOXHOCTH
nporpammmpoBaHus, kak MD29.

11.5 DeviceNet (MD25)

NHTepdenc DeviceNet. MNMnata MD25 He
npenocTaBnsieT BO3MOXHOCTH
nporpammupoBaHus, kak MD29.

11.6 bnok BBoaa/BbiBoaa (10 Box)

BbIHOCHOE YCTPOWCTBO, KOTOPOE MOXET ObITh
nogkntoyeHo K nnate MD29 yepes nuHuio
RS485. brnok BxoaoB/BbixogoB npeanaraeT 8
LMpOoBbIX BXOA0B, 8 UMpPOBbIX BbIXOAOB, 5
aHanoroBbIX BXOA4OB 1 3 aHanoroBbiX BbIXOAa.
OononHutensHble 24 TTJT umdpoBbIX
BXOZa/BbIXO[a nopTa Takke MoryT ObiTb
MCMNOMnb30BaHbl A1 NOAKIIOHYEHMS MOBOPOTHBLIX
nepeknoyvaTenen 1 Tak ganee.
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JononHutensHoe NporpaMMHoe 1
annapaTtHoe o6ecneyeHune AN NpUMBOAOB
NOCTOAAHHOro Toka cemenctea Mentor Il

1.  Mopgynb ynpaeneHus nonem FXM5

2. TlporpammHoe obecneveHne

11.7 YcTponcTBO ynpaBneHus
nonem FXM5

0606LwweHHaa nHhopmauuma

Yctponcteso FXM5 nossonsieT npusoay Mentor I
paboTaTb C ABUraTenem ¢ U3MeHsIoLWUMcs
nonem, Ucnonb3ys LMdPOBOE ynpasneHue.
CraHpapTHO obecneymBaloTca napameTpbl 13
MeHto 06 (ynpaBneHue nonem) aons
MCMNONb30BaHMNSA COBMECTHO C KOHTPOMEepoM
FXM5. MapameTp 06.11 macwTtabupyeT TOK, kak
nokasaHo B Tabnuue, npuBeaeHHON Ha
criegytoLlel cTpaHuue.

FXM5 nogxoaut ons osuraTenen ¢ TOKOM nonsi
0o 20 A n yctaHaBnvBaeTCs Kak BHellHee
OTHOCUTENBLHO NpuBoAa ycTponcTao. MNMpu
Heo6X0aAMMOCTH 3TO YCTPOMUCTBO MOXET ObITb
yCTaHOBNEHO Ha ntobor paboTtarowmii npuesog
HenocpeacTBEHHO Ha OObeKTe.

NPUMEYAHUE

BaxHo, ymo6bi nepembiyku LK1 u LK2 Ha cunoeoli
nname MDA75R, MDA210, MDA210R unu
nepembivyka LK1 Ha nname MDAG6 6binu
nepepe3aHbl neped ucnosib3o8aHueM npueoda c
ycmpolicmeom ynpaesieHusi nonem FXMS5.

MOHTAXHbIE OTBEPCTUA ANAMETPOM 7 mm (1/4")
L]

e IO TR
: J o e LT
: I :
= ! E
§ ! .
: i :
.: S —— |. .............. ':'C
: I :
i i '
: l : :
i ] i :
5 . L] —
o e o T s DT ST e e parete e ar=rar -0 ¥ ey
! B s 1 1%
i i
. g .
-2 g L B ! HATPABIIEHVIE
BO3YLIHOIO MOTOKA
"T' PA3MEPbI
MM AOWAMBbI
F & 1125 47,
B 250 8,
£oATE T
=k g B2 6.
% G e E 180 87,
P
G 25 BY,

Ycrponcteo FXM5. MNabapuTHele n MOHTaKHbIE pasmepbl

PucyHok 25
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[OaHHble 3anycka FXM5

MakcumanbHbIA Tok BO3OyXaeHus,
obecneunBaembinn FXM5, onpegenseTcs yicnom
BMTKOB MepBMYHON 0BMOTKM TpaHchopmaTtopa
noctosiHHoro Toka (DCCT) (ykazaHHOMY ©
nocraensiemMomy c yctpovictsBom FXM5) n
nonoxeHnem nepemblykn LK1 B yctponcrtee
FXMS.

Mepembliuka LK1 MoxeT BbITb yCcTaHOBrEHA B
OJHO M3 ABYX NOMOXEHWN, TaK YTo:

MakcumanbHbIi Tok BO3OyxaeHus

20 15
lF= — wnn —
Np Np
roe Np - 3TO KONMYeCcTBO BUTKOB NEPBUYHON
06MOTKM TpaHcopmaTopa NOCTOSIHHOIO TOKa.

B couyeTtaHum ¢ HacTpowikon napameTtpa 06.11
pe3ynbTUpYIOLWNIA TOK BO3BYXaeHNs MoXeT BbiTb
OTperynnpoBaH Ans ycTaHOBKW Ha ogHo n3 20
pa3nunyHbix 3HavyeHu ot 1 A go 20 A c warom 1
Awmnep. (Cm. napamemp 06.11 Macwmabuposa-
ue cueHana obpamHol cesi3u o MoKy

8036y K0eHUsl).

3awmTHbIE npegoxpaHnTenu

MoMHWTE, 4TO CTaHAAPTHO BbIXOOHOW KOHTYP
yrnpaeneHusl norem 3aluieH npegoxpaHu-
Tenamum Ha 10 A (FS3 n FS4). Ecnn TpebyeTtcs
TOK BO30yxaeHust 6onee 9 A, BMecTo
npegoxpaHuTenen HeobxoaMmMo NCnonsL3oBaTh
HRC npegoxpaHvuTeny COOTBETCTBYIOLLETO
HOMMWHana.

Mentor Il
Boinyck: 10

MakcumanbHbIM TOK BO30YXXAeHuUA,
uncpoBoe ynpaBneHue

Bepcus nporpammHoro o6ecneyeHus Mentor
11 V4.3.0 n 6onee no3gHAA.

NMPUMEYAHUE

Bbinyck (8epcuto) 2 ycmpolicmea FXM5 Henb3s
ucnonb3oeams ¢ 6os1ee paHHUMU 8epcusiMu
npozpamMmMHo20 obecrneyeHusi Mentor Il.

Makcumym MepBuyHas | NMonoxeHune Mapametp

o6mMoTKa LK1

ToK o> 20 | 15 06.11
A Np Np Np | HacTpoiika
1 10 X 1
2 10 X 2
3 5 X 3
4 5 X 4
5 4 X 5
6 3 X 6
7 2 X 7
8 2 X 8
9 2 X 9
10 2 X 10
11 1 X 11
12 1 X 12
13 1 X 13
14 1 X 14
15 1 X 15
16 1 X 16
17 1 X 17
18 1 X 18
19 1 X 19
20 1 X 20

Konmpounnep nons 6ydem ocnabnsmse nose oaxe,
ec/lu akmueu3upoeaHa hukcayusi ypoeHsi
HanpsHKeHUsi sIKOPS.
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12 AnekTpomarHuTHas
COBMECTUMOCTb

OCHOBHbIe 3aMeYaHusi NO 3NeKTPOMarHUTHOM
COBMeCTUMOCTHU

MHdopmauus, npuBegeHHast B pykoBoACTBE
nonb3oBaTens, Nony4yeHa no pesynstatam
UCMBITAHUIA N BbIYUCIIEHNIN HA 06pa3LioBbIX
nspgenusax. OHa npvBeaeHa € Lenbio MOMOoYb
npaBunbHO onpeaennTe cepbl UCMONb30BaHUS
[aHHOro N3fenns n afeKkBaTHoO oTpaxaeT
nosefeHve yCTPOMCTBa Npu 3KcnnyaTaumm B
COOTBETCTBUW C UHCTPYKUMSAMU. [NpuBeaeHHble
AaHHble He SIBMSTCS YacTbio kKakoro-nubo
KOHTpakTa nnu obsszatenscrtsa. B Tex cnyvas,
Korga 3asiBfseTcs COOTBETCTBME CneumnanbHbIM
cTaHgapTam, dvpma npeanpvHMmaeT Bce
060CHOBaHHbIe Mepbl Ans obecneyeHns 3Toro
cootBeTcTBUSA. MpK ykasaHUn cneumanbHbIX
AaHHbIX OHW UMEIOT OBbIYHbIN TEXHOMOTMYECKNIA
pa3bpoc Ans pasHbix 06pa3sLoB OAHOIO U TOro
Xe n3genus. Ha npuBeaeHHble AaHHble Takke
BMMSAIOT NapameTpbl CpeAbl, B KOTOpon paboTaeT
YCTPOWNCTBO, 1 OCOBEHHOCTUN KOHKPETHOrO
pa3MeLLeHNs U MOHTaxa.

MomexoycToHYMBOCTb

Mpennonarasi npaBunbHOE NPUMEHEHNE
WHCTPYKLMIN, NPMBEAEHHbIX B JAHHOM
PykoBoacTtse nonb3oBaTtens, npusogbl Mentor |l
XapaKTepU3yTCA 04YEHb XOPOLLIEN
YCTOM4YMBOCTLIO K MOMEXaM OT MCTOYHUKOB,
pacrnonoXeHHbIX BHE NPUBOAA.

Onsa nonyyeHus 6onee nogpobHon nHGopmaumm
obpaTtutech kK Tabnuuam gaHHbIX NO
3MNeKTPOMarHUTHOM COBMECTUMOCTU NpuBoaa
Mentor II.

MprBOA COOTBETCTBYET CreayoLLMM
MeXAyHapoAHbIM 1 eBpONeckuM
COrnacoBaHHbIM CTaHA4apTam no
NOMEeX0yCTONYMBOCTH.

MomexoycTonunBoCTb AocTuraeTtcsi 6es
MCNonb30BaHNS KakMX-NBo OOMOSNTHUTENBHBIX
Mep, Takux kak punbTpbl UNv nogasutenu. [ns
obecneyeHnss NpaBUNbLHOIO PYHKLMOHUPOBAHUS
cnepyeT cTporo cobnogats UHCTPYKLMK NO
BbINOTHEHWUIO NPOBOAKM, NPUBEAEHHbIE B
PYKOBOACTBE K U3AENUL0.

Bce MHAOYKTVBHbIE 3NEMEHTbLI, Takue Kak pere,
KOHTaKTOpbI, 3MEKTPOMarHMTHbIE TOpMO3a U T.1.,
CBsA3aHHble C NPUBOAOM, JOMKHbI 06opyAoBaTh-
CSl COOTBETCTBYOLMMM NogasuTtensmu. B
NPOTUBHOM Cry4yae NMOMEeX0yCTONYMBOCTb
npuBoAa MOXeT ObITb HapyLLEeHa.

CraHpgapTt Tun Cneuudurkaumsa ncnbiTaHUA MpumeHeHne |YpoBeHb
NoMexoycTON4nBOCTU
« |9nekTpocTaTnyeckui Pa3spsig 6 kB npu koHTakTe Kopnyc YpoBeHb 3
EN 61000-4-2 .
paspsa Paspsig 8 kB B Bo3gyxe Moayns (MPOMBILLIEHHBIN)
10 B/m o mopynsiuum
Mone nany4yeHns Ha 27 - 1000 Ml'y Kopnyc YpoBeHb 3
IEC 801-3 .
paguovacToTax 80% amnnutygHas mopynsaums (1 ku)  |moayns (MPOMBILLNEHHBIN)
(noHmxaeTcst go 3 B/m gnsa 87-108 MI'u)
10 B/m go mogynsumm
* [Mone nany4enns Ha 80 - 1000 MI'y Kopnyc YpoBeHb 3
ENV 50140 o .
paguo4acToTax 80% amnnutygHas moaynsaums (1 kfu)  |mogyns (NPOMBILLNEHHBI)
(noHmxaeTcsa o 3 B/m ana 87-108 MIu)
lMpoBoanMocCTb Ha 10 B o mopy sy H:H::neHmn n |YposeHb 3
ENV 50141* | Po8oA 0.15- 80 Mry ynp P N
paguovacToTax o CUroBble (NMpOMBILLNEHHBIN)
80% amnnutygHas moaynsaums (1 klu) H
5/50 Hc 2kB nepexogHbIn npoLecc npu Mt YpoBeHb 4
YacToTe NOBTOPEHUS UMMNYNbCoB 5 KLy yrpaBneHns (xecTkmi
Yyepes COeUHUTENBHYIO KIeMM NMPOMBILLIIEHHbIV
EN 61000-4-4* |BBIOPOC 1p1 BICTPbIX p l y! y p )
NepexoAHbIX MPoUEccax |5/50 He 2 KB nepexoHbIn NPoLece npu
Cwunosble YpoBeHb 3
YyacToTe NOoBTOPEHUst UMMYNbCOB 5 KLy, .
N NVHWK (NPOMBILLINEHHBI)
nyTem NpPsIMON MHXEKLMM
EN50082-1 ObLwmii CTaHAapT Mo MOMeXOYCTOM4MBOCTI ANst 6bITOBON, CooTeeTcTByeT
KOMMEpPYECKOW 1 NEerkon NPOMbILLIIEHHON cpeapbl.
OBLwmiA cTaHAAPT MO NMOMEXOYCTOWYMBOCTM AN NPOMBbILLIIEHHO
EN50082-2 cpenpl. CootBeTcTBYET
CooTBeTcTBYeT 6a30BbIM CTaHAapTaM, 0603HaYEHHbIM *
EN61800-3 CTaHaapT Ha nsaenus 4nst Cunosbix MpuBoaHLIX CHUCTEM C Cootaetcrayet TpeboBaHMAM Mo
M 9 NMOMEeX0yCTOWYMBOCTM B cpeae 1-ro|
IEC61800-3 perynnpyemoi ckopocTbio (TpeboBaHMsi K TOMEXOYCTONYNBOCTH) 1 2-r0 popa
Mentor Il

Boinyck: 10
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N3nyyeHune

[nsa ycTaHOBKM yCTpONCTBA B cpeae 2-ro poaa,
Hanpumep, B TeX criyqasx, Korga HM3KOBONbTHas
CeTb 3MeKTPONUTaHNs He NOAAEeTCs B XWUMble
nomeLleHus, Ans obecneveHnsi COOTBETCTBUSA
ctaHgapty IEC61800-3 (EN61800-3) kakme-nu6o
GunbTpLI He TpebytoTcs.

Paboma 6e3 ¢punbmpa
& siesissemcsi IpakKMuY4HbIM U

OdeuwesbiM pewieHueM npu
ycmaHoeKe 6 NpoMbIWIIeHHbIX

BHVIMAHVE| 30Hax, 8 KOMOPbIX U MaK
cywecmeyem 8bicoKuli
ypo8eHb 351IeKmpuvecKux
wyMoe, U ece 351eKmpOHHOe
obopydoeaHue, pabomaroujee 8
makux ycrosusix,
npedHa3Ha4yeHO UMEHHO OJisi
makux cumyayuu.
Cyujecmeyem Hekomopasi
onacHocms, Ymo paboma
npueoda 6ydem ompuyameJib-
HO enusimb Ha dpya0e
obopydoeaHue. B amom cnyyae
nonb3oeamersb U MOCMasUUK
npueodHoli cucmemMbi QOIHKHbI
coemecmHo Hecmu
omeemcmeeHHOCMb 3a
KOppeKmupoekKy 803HUKarouux
npobnem.

Ha pucyHke 26 nokasaH cnoco® npoknagku
NpoBOJOB A1 CTAaHAAPTHOW YCTAHOBKU, Npu
KoTopom obecnevmBaeTcsi MUHUManNbHoe
nsnyyenue. lMpu ncnonb3oBaHuu ¢
pekoMeHAyeMbIMU PUNbTPaMN NPUBOA AOIIKEH
COOTBETCTBOBATH NpeferbHbIM 3HAaYEHUSIM Ha
N3ry4yeHue 3a cYeT NPOBOAMMOCTM, TpebyemMbim
o6wwmm ctaHgapTom Ha nanydeHms EN50081-2.

[ns obecneyeHns COOTBETCTBUSA
NPOMBbILLIIEHHOIO OrPaHNYeEHUs!
COOTBETCTBYIOLLMM A0NYCTUMbBIM 3HaYEHUAM
AnvHa kabens gsuratens He JOIMKHA
npesbiwate 300 M.

OrpaHuyeHmnst Ha n3ny4eHne 3a cYeT NPoBoOaU-
MOCTU, Tpebyemble OOLWMMKN cTaHOapTamu,
cBeOeHbl BOEAVHO B crieayolen Tabnmue:

CraHpapTt Onwucanue Avnana3oH OrpaHuyeHus MNpumeHeHne
yacToT
EN50081-2 0.15-0.5 MMy KeasunukoBoe 3HayeHne 79 nbMkB,
. cpenHee 66 nbmkB
O6wmn ctaHgapt CunoBble
Ha n3ny4yeHve ans 0.5-5Mly KBasunukoBoe 3HayeHune 73 obmkB, NnHUK
NPOMBbILLIIEHHOW cpegHee 60 obmkB nepemMeHHoro
cpeabl TOKa
5-30 MI'y, KeasunukoBoe 3HayeHne 73 nbMkB,
cpenHee 60 nbmkB
PekomeHayemble hunbTpbI
[na nogaBneHus nsnyvyeHns 3a cyeT
NnpPoBOANMOCTW B CUMNOBbLIX JIMHUAX ONSA rMaBHOro
TUPUCTOPHOIO KOHBEpTEpa CyLLEeCcTBYOT ABa
MeToAa, NnokasaHHble Ha pUCYHKe 26.
148 Mentor Il
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MeTopg 1

MOXXHO NPUMEHWTL OELLEBYIO TEXHOMOTNIO, B
KOTOPOW UCMONb3YTCA KOHAEHCAaTopbl 6onbLuon
€MKOCTU Mexay CUINoBbIMU kKabensamu 1 3emnen,
KOTOpble AenatT BO3MOXHbIM NOAaBIeHVe,
obecneynBaemoe cTaH4apPTHLIMU NIMHERHBIMU
apoccensamn. 3Ha4yeHns aNeMeHTOB NpuBeaeHbI
B crnepyoLen Tabnuue:

MpuBopn WHaykTMBHOCTBL B Emkoctu mexay PaspsigHble HomuHanbHas
nuHum La, Lb, Lc chason n 3emnen conpoTuBneHuns MOLUHOCTb pa3psAAHbIX
(MKIH) Ca, Cb, Cc (Mk®P) Ra, Rb, Rc (9 kOm) conpoTtuBneHuu (BT)

M25, M25R 200 4.7 470 0.5

M45, M45R 200 4.7 470 0.5

M75, M75R 100 10 220 0.5

M105, M105R 100 10 220 0.5
M155, M155R 75 13 150 1
M210, M210R 75 13 150 1
M350, M350R 35 29 68 3
M420, M420R 27 37 56 3
M550, M550R 25 40 56 3
M700, M700R 23 44 47 3
M825, M825R 19 53 39 4
M900, M90OR 17 59 33 4
M1200, M1200R 13 77 27 6
M1850, M1850R 8.6 116 18 9

MoakntoyeHne KoHOEeHCATOPOB AOMKHO
ocyLlecTBNATLCA No cxeme Tuna "KenbBuH",
MUHUMU3NPYS AMMHY NPOBOAKU MEXOY
€MKOCTSIMU U CUITOBBIM KOHTYPOM.

Brnok KoHAeHCaTOPOB C Manow MHAYKTUBHOCTLHO,
pa3paboTaHHbIN ANnst yCTaHOBKM
HenocpeacTBEHHO Ha LUMHE MOXHO 3aKkasaTtb y
Steatite Ltd nog Homepom CON9020250.
3HayeHne emkocTuK aToro 6noka coctaenset 10
MKD Ha dazy. [Ins nonyyeHusi Tpebyemon
€MKOCTU MOXHO MCMNomnb30BaTb OAHOBPEMEHHO
HEeCKOIbKO Takux 6rnokoB. Bcnegcteme ux manomn
WHOYKTMBHOCTM MOXHO UCMOSb30BaTh eLle OaunH
6ok ¢ emkocTbio Ha 10 MkD Bbiwe Tpebyemoro
3HaYeHUs.

Mentor Il
Boinyck: 10

CymmapHasa eMKoCTb Mexay ason 1 3emnen
AOIKHa HaxoauTbes B npegenax +/-10% ot
TabnuyHoro 3HayeHus. Ecnu ncnonbaytotcs
APOCCEenn C HU3KOW MHAYKTUBHOCTBIO, 3HAYMT
cnepyeT NponopunoHanbHO YBENUYNTE EMKOCTb
KoHAeHcaTopoB. BaxHo, 4Tobbl KOHAEHCaTOPbI
Oblnu paccuuTaHbl Ha HanpsbxkeHve 440 B
nepemMeHHOro Toka 1 NoaAxXoAnnu ans
NOAKIMIOYEHUS K OBbIYHBIM MPOMBILLIEHHBIM
MCTOYHMKaM nuTaHus. OHKU Takke OOMKHbI ObITb
pas3paboTaHbl ¢ y4eToM 06ecneyveHms UX HU3KOM
nocnefoBaTernbHON MHOYKTUBHOCTMU.

[ns paspsiga KOHAEHCATOPOB MPU OTKITOYEHUU
WCTOYHMKA NUTaHWS OT YCTaHOBKM crieayeT
MCMNonb3oBaTb PE3NCTOPLI COOTBETCTBYHOLLENO
HOMMHana. HomuHansl pesncTopos,
npvBeaeHHble B Tabnuvue, BblMUCEHbI ANS
paspsga KoHTypa Ao HanpskeHus meHee 60 B 3a
5 ¢ npu HanpsbkeHUn nuTaHus 440 B.
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Hannume emkocTHOro KoHTypa 6yaeT npuBOANTL
K nosiBNeHnto 60nbLUNX TOKOB YTEYKN Ha 3eMITHO.
TOK yTeYKM MOXET ObITb BbIYUCIEH, NCMNOMb3YS
cnepyioLLee BbipaxeHne, B NpeanonoXeHnn, 4to
da3oBoe HanpsieHne Tpexdas3Horo MCTOYHUKA
cbanaHcMpoBaHO OTHOCUTENBHO 3eMIW U APYroW
dasbl:

le=Vx2nxfxCxa,

roe V - HanpsbkeHve Mexay dason 1 3emnen,
f - yacToTa uctovHuka nuTaHus, C - eMKOCTb
Mexay dason 1 3eMmnen n a - 4onyck Ha
3Ha4YeHne eMKOCTH.

lMpumep: npueod M210 pabomaem om
ucmoyHuka numaxusi 400 B, 50 lu.

Mcnonbayem 10 Mk® + 4.7 Mk®P, BKITHOUYEHHbIE
napannernbHo, B pesynbtate umeem 14.7 mkd
mexay dasor n 3emnen (Tpedyetcst 13 Mkd).
Bbibepem 3HauyeHue gonycka Ha 3HayeHve
eMKOCTU koHaeHcaTopa paBHbiM 10%.

le =400 x 21t x 50 x 14.7 x10®%x 0.1 =
=185 MA

B cnyyae notepu hasbl TOK YTEYKM Ha 3eMITH0
Gyaer Bbllwe. Ero MoXHO BbIMUCIUTD,
BOCMOMb30BABLUMCH CMedyoLWMM BblpaXeHUeM:

IEPL=V|_E><2TC><fXC=
=(400/V3) x 27 x 50 x 14.7 x 10° =
=1.07 A

KoHdeHcamophbi ebi3biearom
& 60s1bWOL MOK ymeyKu Ha
3emmo. Heo6xodumo

8bIMNoJ/IHUMb NocmosiHHoe
OCTOPOXHO JXecmkoe coeduHeHue ¢

3emsiell u nepuoduYyecku e2o
npoeepsime.

Ecnu 3HaunTenbHble TOKM YTEYKM Ha 3eMIo
HenpremneMsl, TO BMECTO KOHAEHCaToOpOoB
Heo6xoaMMo ncnonb3oBaTtb UNLTP Noaaene-
HUS paguoYyacToTHbIX Nomex. B uneTpe
MCMONb30BaHbl MEHbLUME EMKOCTH, a
HeobxoanMoe ocrnabneHne nomMex 4OCTUraeTcs
3a CYET MHOYKTUBHOCTMU.
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MeTtop 2

MoxxHo ucnonb3oBatb (bI/IﬂprbI noaaslieHUA
pagno4acTOoTHbIX MOMEX C MalibiM TOKOM YyTe4Kn

PekomeHayemble unbTpbl NOKa3aHbl B
crneayouien Tabnuue:

Ha 3emsio.
DUnNbTp NoAaBNeHUs PaAMo4acTOTHLIX MOMEX ANA CeTeBOoro
WHAYKTMBHOCTL B npeo6pasoBatens
Mpuson nuHum La, Lb, Le Homep getanu HomuHanbHoe .
(MKTH) Control Techniques | HanpsixeHue (Bg), 50/60 HOM"HaanbWL TOK
4200 - ru (Acro) mpu 50°C
M25, M25R 200 1051 nnn 6116 440 50
M45, M45R 200 1051 nnn 6116 440 50
M75, M75R 100 1071 vnm 6117 440 70 unmn 63
M105, M105R 100 1111 unm 6106 440 110 vnu 100
M155, M155R 75 1171 vnmn 6107 440 170 vnn 150
M210, M210R 75 1171 nnm 6111 440 170 vnn 180
M350, M350R 35 1301 unm 6115 440 300
Howmep getanu Schaffner
M420, M420R 27 FN3359-400-99 500* 400
M550, M550R 25 FN3359-600-99 500* 600
M700, M700R 23 FN3359-600-99 500* 600
M825, M825R 19 FN3359-1000-99 500* 1000
M900, M90OR 17 FN3359-1000-99 500* 1000
M1200, M1200R 13 FN3359-1000-99 500* 1000
M1850, M1850R 8.6 FN3359-1600-99 500* 1600

* MoxeT MCnonb3oBaThCs Takke BapuaHT C
HanpsbkeHvem nutaHusa 690 B - goGaebTe
ko HV nocne 3359 B Homepe getanu.

Mentor Il
Boinyck: 10

151




PekomeHAyeMbIil (hunbTp ANA perynsTopa
nons

CyLLecTByeT HECKOSIbKO BO3MOXHOCTEN B
3aBMCMMOCTM OT OCHOBHOIO criocoba
nofaBneHus, a Takke OT TOro, kKakum o6pasom
MpvBOA NOOKNIOYEH K CUCTEME.

1) Mpu ucnonb3oBaHun metoda 1 ons
OCHOBHOW CXEMbI, €CINI EMKOCTHOWN KOHTYP
ocTaeTcsl B CXEME BCE BpeMs, Nnoka K perynsiropy
nonsi NoAaHo HanpsikKeHne, MOXXHO NMPUMEHSTb
nelueBble pagnoyacTtoTHble gpoccenu (Lgq 1 Lgp)
- obpaTtuTechb Kk pUcyHky 26.

2) [Mpu ucnone3oBaHnn metoga 1 n 2, ecnu
perynatop nonsi pabotaeT, Koraa OCHOBHas
cxeMa MnogaBrieHns He NoAKIoYeHa (Ha puUCyHke
26 He nokasaHo), TpebyeTcsa oTAENbHbIN MUNLTP
NnofaBneHns pagnmoyacToTHbIX nomex. PunbTp
MOXET MCMOoNb30BaTLCH Kak anbTepHaTBa
paavoYacTOTHBIM APOCCensM Aaxe, ecrv
OCHOBHOW (hunbTp OCTaeTCs B LIENN BCE BPEMSI.

NMPUMEYAHUE

Ans o6ecnevyeHus nocmosiHcmea nonsi lpueoodsbi
Mentor, paccyumaHHble Ha Mok cebiwe 210 A,
06bIYHO MOCMassIsIoMCs C MOCMOBLIM
ebinpssMumernem. [ns ucmoy4yHuka numaHusi
obmMomku 8036yxdeHusi ece pagHo 6ydem
mpe6oeambcs hunibmpayusi 1u6o yepes
paduoyacmomHbie dpoccesnu, 1ubo Yepes
omaenbHbIl hunbmMp, nepevyeHb KOMopPbIX
npueedeH e mabnuue. [Jnsi éHewHe20
koHmpousnepa nosss FXM5, paccyumaHHO20 Ha MoK
20 A, MOXXem ucrnosib308ame Makol xe Memoad
¢unbmpayuu ¢ npuMeHeHUeM 3/1IeMeHIMoe
coomeemcmeyrouje2o HoMuHana. O6pamumecs K
mab6nuyam 0aHHbIX 110 3/IeKmpoMagHUMHoU
coemecmumocmu npueoda Mentor .
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Momexwu 3a cyeT Usny4veHus

Koraa npuBog ycTaHaBnvMBaeTcsl B CTaHAapTHOM
cTanbHOM Wkady B COOTBETCTBUM C UHCMPYK-
yusIMU no ycmadoske, obecredusarowumu
371EKMPOMagHUMHY0 CO8MECMUMOCMb, PUCYHOK
26, OH JOMKEH COOTBETCTBOBATL OrpaHNYeHUsIM
Ha ucnyckaHue 3a cyeT uanydeHusl, Tpedyembim
06LLMM NPOMBILLNEHHbIM CTaHAapPTOM Ha
nany4denunio EN50081-2.

NMPUMEYAHUE

Coomeemcmeue 6b110 docmuzaHymo npu
ucnbIMaHusIX ¢ UCnosib308aHUEM
npedcmaesieHHbIX Wkaghoe u npu ycrosuu
8bIMosIHeHUU npueedeHHbIX UHCMpyKyul. Boinu
npednpuHsIMbI 8ce ycususi 0nsi dokazamesibcmea
mozo, Ymo pekomMeHOyemMoe pacroJsioxeHue 6ydem
HadexHbIMU U 3¢hgheKmueHbIM, HECMOMPsI Ha
OMKJIOHEHUsl, KOMOpPbLIe MO2ym 803HUKHYMb &
peasnbHbIx ycmaHoekax. OOHaKo, Hesb3s1
2apaHmupoeams, Ymo srobasi ycmaHoeka,
8bIMNosIHeHHasl 8 COOMeeImcmeuu ¢ nNpueedeHHbIMU
uHcmpykyusimu, 6ydem oGHO3Ha4HO
coomeemcmeoeams MaKuM e o2paHUYeHUsIM Ha
ussnyyeHue.

KoHcTpykumsa wkada

B 6onblwnHcTBe crydaes npmsog Mentor
MOHTMPYETCS B 3aLUMTHOM MeTannyeckom
LwKady, KOTOPbIN MOXET MMETb BHYTPEHHIOK
3aJHI0I0 NaHenb, NpeAHa3HaYeHHY0 A4S
yCTaHOBKM NnpuBoAa, punbTpoB NogaBneHns
pPaanoYacTOTHbIX MOMEX 1 AOMNONHUTENBHOrO
o6opyaosaHus. BoamoxHo notpebyetca
UCMoMb30BaTb 3KPaHMPOBaHHbLIN kaberb
ABuraTterns; ecnu 3To Tak, 3M1eKTPUYECKM
COeAMHWTE 3KpaH C 3aJHew NaHernblo KoxXyxa,
Kak Moka3aHo Ha pucyHke 26. Kpome Toro, akpaH
MOXHO COEANHUTL CO CTEHKON LKada B TOYKe
BBOAa kabens, ncnone3ys obblyHbIE dMKCATOPSI
kabenobHom My ThbI.

B HeKkoTOpbIX KOHCTPYKLMAX CTEeHKa Lwkada,
Yyepes KOTOPYH OCYLLIECTBNSETCS BBOA kabens,
MOXXET UMeTb OTAEemNbHble NaHenn. BeinonHeHne
3MNeKTPUYECKOro CoeANHEHMs 3KkpaHa kabens
asuvratensi ¢ 3TMMy NOBEPXHOCTSAMU SBNSETCA
BMOSHE NpuemrneMbiM, obecnednBas XopoLummn
3ANEKTPUYECKMIA KOHTAKT CO BCEW OCTanNbHOM
KOHCTPYKUMEN.

Mentor Il
Boinyck: 10




Bbi6op kabensa gBuratens

Mpu TecTpoBaHuM Moayns NpuBoAa B OANHOYKY
MCMNONb30BasiCA 3KPaHMPOBaHHbBIN kabernb
asuratensi. 310 obycrnosneHo Tem, 4T0 B
BbIXOOQHOM CuUrHane npusoga npucyTcTByeT
3HEeprus Ha pagmMoyacToTe, BbI3BaHHOW
KOMMyTaumen Tupmctopos. Ecnn kabenb He
3KPaHMpOBaH, TO AN Toro, 4Tobbl obecneunTs
COOTBETCTBME YKa3aHHbIM CTaHAapTam,
HeobxoaMMO MCMNOoNb30BaTh BbIXOAHOW PUNbTP,
MOHWXaOLLMIA HanpsXXeHne pagmovacToTHOro
CcurHana B KOHType Asuratens 4o YPOBHS,
Tpebyemoro ctaHgapTamu. 3Ta cutyauus
oAvHaKkoBa A5t BCeX NPMBOAOB NOCTOSIHHOIO
TOKa, BbIMyCKaeMbIX pasHbIMM
NPOV3BOANTENSAMM.

Bnadeney unu nosnb3oeamersb
& Hecem omeemcmeeHHOCMb
3a obecneyeHue

coomeemcmeusi MOHMaxa
npueoda, cnocoba e2o
ucnosnb3o0eaHusi u
mexHuU4ecKo20 obcnyxueaHusl|
mpe6oeaHusiM no 3aujume
3dopoebsi nepcoHana u
6e3onacHocmu pabom,
delicmeyrowum 8
Benuko6pumaHuu, unu
coomeemcmeyrouumMm
HopmMamueam, npaeusam u
cmaHOapmam moli cmpaHbl, 8
Komopoli ucnosb3yemcsi
obopydoeaHue.

3awumHoe 3azemsieHue u
& crnocob nodkso4eHus

kabesieli OOJKHbI
coomeemcmeoeamsb
MeCMmHbIM HopMamueam U
npaeunam. 3awyumHoe
3a3emsieHue OOJDKHO UMemb
6onbwull npuopumem, yem
mpe6oeaHus K 3a3eMJIeHUI0 C
yenbto obecreyeHust
asrekmpomMa2HuUmHou
coemMecmumocmu.

[OCTOPOXHO|

Cnedyem paccmompems
& cumyauyuro 6onee

8HUMamesbHO, ec/lu hunbmp
dosmKeH ycmaHaenueambcsi 8

mMobunbHoM obopydoeaHuu, e
Komopom 3a3zemsieHue
nodknro4aemcs Yepes 2ubkuli
Kabenwb unu eusnky/posemky. B
amom cny4yae noHadobsimcsi
donosiHUmMesnbHble Mepbl,
makue Kak ecrromo2amesibHoe
coeduHeHue ¢ 3a3eMsIeHUeM
usIu KOHMPOJIb YyesrocmHocmu
3a3emsieHusl.

[na nonyyeHus 6onee nogpobHoM nHMopMaLmm
obpaTtutechk k Tabnuuam AaHHbIX MO
311eKTPOMarHUTHOM COBMECTUMOCTY NpusBoaa
Mentor II.

Mentor Il
Boinyck: 10
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ODoaHayeHHA

Habenn

B Tpexdadnnia cunoson Kkabens
Kabens

Pasosble CANoBbIe kabenw W kabent n i
3a3EMNEHNA KKQOro MPUBoAA AOMEHE! L
GbITh PACNONONEHE! NAPANNENEHD! 1 A
e —— — ol oo
E r-—-a P “mphl i nnata MD249,
memay dhason n YCTAHOBMTE Ha Kabenn
- aemned [ yNpaBneHHA deppHToBoe
abenu
yrpaaneie Konbuo (3225-1004)
G F{e
:l NuHedHLIe Apocceni Ce
MHaonwposannan wwua 0 B | é ! Cm. cxemut
Linxa gomisia Gems ::W“ m"'“'::
; ©T Kopnyca
PY ppoccent perynatopa nons
B ka4ecTse ansTepHaTHBE MOKET E
WCNONE30BATECA (PUNSTP PATMO- m
nomex ]
1 L1 L2 L3
AnA HexoTopbix Mmoo
Coen Mo
MAHENG © WHHOA g:amﬂm yerationua
IAIEMINIEHHA AKOPR. b K
Pywosoactay Monsaosarens
— ]
—
E1E2 E3F1+ F2-
- -
Cethnepem. [ |
Brikniovarents
18 CHCTEMBI
L2 CHnoson wur Coeanrmre GPoHIO WITH IKpan
——— | (EDEM. TOKA W AHEMEI0. OIBONAST
ia nl::;mxpa- £ AMERT < Ecami HapexeTte Ha kabenu,
itii COBAMHEHHBIE K NNaTe
R BpoHI0 MNM IKPAH C TOUKOH KabensHoro ;'r?saangﬁuu. dheppuTOBDE
< BBofa. OGpaTHTEch K pasnerny konbuo (3225-1004)
TUMHA 3azefANeHda Hanywesibie nomexu
LnHa zazeunequs He qoimeHa & Janwsix N0 3nexmpoMazHumnod
Gume MaonKpoBaKa oT o 3anHAR Nanens

xopnyca

Kopnyc

LLIMHa COBAMHEHHA
€ KOPycoM

B kauectee
anbTepHaTHBE! ANA
NOMYYEHWA CHrHana
obpaTtHon cBRIW
MOMET WCTIONB30-
BATLCA 3HKOAEP

3azemnenve
(ecnu TpebyeTcs)

ANLTEPHATHEHOE JAIEMNEHWE ABUraTens

PucyHok 26. NHCTpyKUMM NO yCTaHOBKe,
obecneymnBaroLLme 3MEKTPOMArHUTHYIO
coBmecTumocTb npusoga Mentor Il (nonesble
coeanHeHns nokasaHbl ang mogenen ot M25 go
M210).
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ManyyeHne 3a cyeT NPpoBOAMMOCTU OT CETEBOrO
TUPMCTOPHOTrO NpeoBpasoBaTens, NoAaBMATCA
KOHOEHcaTopamu, BKMIOYeHHbIMU Mexay (hason
1 3eMnen, U CTaHAAPTHLIMU NIMHEAHLIMM
Apoccensamu.

Mentor Il
Boinyck: 10




No INEKTROMArHWTHOR

KonaeHcaTopb memay daion
M 3EMNEA W PA3PRAHLIE PEINCTOPH
THeRHbIE ApOCCend
Ana
nons
PY hmneTpnl

L3

CoeaunuTe GpOHI0 MM 3KpaH

© 3aAHEA Nanenbio. Ecnu nossonser
MONHO

GPOHIO MK 3KPaH © TOUKON KabensHoro

B804a. OGpaTHTecs Kk pasgeny
Hany nomexy
6 fatneix 1o anexmpoMasHumuod

carerercee

PucyHok 26 (npogonx.). Miany4yeHue 3a cyet
NpPOBOAUMOCTMN OT CETEBOIO TUPUCTOPHOTO
npeobpasoBartensa nogaenseTcst puUnbTPOM
paano4acToTHBIX MOMEX.

Mentor Il
Bbinyck: 10 155




[HaHHas cmpaHuya ocmasrneHa rnycmou crneyuanbHO

156 Mentor II
Boinyck: 10




