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HNHucTpykuus mo OBICTPOIl HACTPOIIKE MAPAMETPOB.

Hacrosiee pykoBOJICTBO MpeAHA3HAUEHO IS IPABUIIBHOTO MEXAHUYECKOTO M AJIEKTPUUECKOTO MOHTaXa,
C TIOCJIEIYIOIIUM TTPOTrPaMMHUPOBAHUEM TTapaMeTpoB yacToTHOro npuBona pupmer STEP AS320 u AS620.
Taxxke nHa caiite https://step-electric.ru/MOXHO O3HAKOMHUTBHCSI C TIOJHOW WHCTPYKIMEH Ha JIaHHBIN
IIPOAYKT.

B cranpapTHyro KOMIUIEKTAlUO BXOAUT Toibko [IY u uHTE/eKTyallbHasl aHeNIb YIPaBIEHUS C
JAHHBIM PYKOBOACTBOM. MOJKHO 3aKa3aTb TaKWE JOIOJIHUTEIbHBIC OINLMHM, KaK TOPMO3HOM PE3UCTOP,
cereBoit apoccens, IMC punbtp.

B kadecTBe narynkoB 0OpaTHOM CBSA3M MOYKHO MCIOJIb30BAaTh UMITYIbCHBIM 3HKOJEP, aOCOIIOTHBIN
SHKOJIEp ¢ mpoTokoiioM nepenayu nanusix EnDat 2.1 u SIN/COS.

Texnuka 0ezonmacHocTH.

HNPEAYIIPEXXJIEHHUE!
Heco0aroneHue 3THX yKa3aHU MOKeT NMPUBECTH K TPABMaM WM ru0e/id 4eJI0BeKa U MOKeT CTaTh
NPUYHHOI MOBpPeKIeHUs 000PYI0BAHUS.

K MOHTaXy W  TeXHHYECKOMY  OOCIYy)XHMBAaHUIO  IPUBOJA  JOINYCKAIOTCA  TOJBKO
KBaJM(UIIMPOBAHHBIN TIEPCOHAIL.

 3ampeniaercs BBIIOJHATH Kakue-1uOo paboThl MO OOCIYKMBAaHMUIO IPUBOJA, JABMUraress WIN
Kabessl IBUTaTelis MpU BKJIIOYEHHOM HampspKeHUM nutaHus. [lociie OTKIIoueHHs! CeTeBOro HanpshKeHUs
MOJOXKAUTE 5 MUHYT, IPEXkAE 4YeEM HAUMHATH pabOTy 10 00CITYKUBAHUIO MPUBOJIA, JBUTATENs W Kabems
ABUraress. OTo BpeMs HEoOXOIUMO i pa3psia KOHAEHCATOPOB MPOMEKYTOYHON LIENH MOCTOSHHOIO
TOKa MPUBOJIA.

O06s13aTenpHO yOequTech ¢ IOMOLIbIO MYJBTUMETpA (BXOHOE conpoTuBieHue He Mmenee 1 MOwm) B
TOM, 4TO:

1. OtcyrcTByeT HanpshkeHue Mexay dazamu nutanus npusona L1,1.2 u L3 u 3emieid.

2. OTcyTCTBYET HAPSKEHUE MEKY BHIBOJAMH + U — U 3eMJICH.

3. OTcyTcTBYET HalpsHKEHUE MEXAY BbIBOAAMU 2+ U B— 1 3emuieit.

4. Y0enurech B OTCYTCTBUH HalpspKeHUs Ha kiaemmax asurarens U, V.u W

* 3anperiaercss BBINOJHATh KakHe-TMOO paboThl ¢ KabensiMH yIpaBieHUs NpPU BKIIOYEHHOM
HaNpsDKEHUW NUTaHWs NPUBOJA WM BHEUIHMX YCTPOMCTB ymnpaBieHus. Jlake Npu BBIKIIOYEHHOM
IIUTAHUU IIPUBOAA LIENIH YIPABIEHUS, UMEIOUIME BHEIIHEE MUTAHUE, MOTYT HaXOJUTHCS I0J OIACHBIMU
HaNPSDKEHUSIMU.

* 3anpemaercst BHIIOIHATh KaKHe-IH0O0 MPOBEPKH CONMPOTUBIEHUS U JIEKTPUUECKONW MPOUYHOCTU
M30JISILIMM TIPUBOJA.

* IIpuBox HEe paccuMTaH Ha PEMOHT Ha MeECTE JKCIulyarauuu. He mbITaliTeCh pEMOHTHPOBATH
HEUCIPaBHbBIN MPUBOJI; 00paTUTECh 32 3aMEHOH B O(UIIMATIbHBIA CEPBUCHBIN LIEHTP.

* [Ipu MoHTa)ke NpHUBOAA CIEAUTE 3a TEM, YTOOBI CTPYXKa, oOpasyloliascs NpU CBEpICHUU
OTBEPCTHI, He momaja BHYTpb npuBoja. [lonaganue npoBoasieil NbUIM WM CTPYXKKU BHYTPb IIPUBOAA
MOXET CTaTh MPUUYUHON €ro MOBPEXKJICHHS UM HEMPAaBUIbHOM paboThI.

* O0ecneubTe JOCTAaTOYHOE OXJIaXK ICHUE.

* [lepen HacTpoiikoil ¥ BBOJOM B 3KCIUTyaTallMIO NMPHUBOAA HEOOXOIMMO YOETUTHCS B TOM, YTO
JIBUTATENb U MOACOEAMHEHHOE K HEMY 00OpYJOBaHHME PACCUMTAHO HA padOTy B JMAana3oHE CKOPOCTEH,
obecreynBaeMbIX MPUBOJAOM. B 3aBUCHMMOCTH OT HACTPOWKM NMPHBOAA CKOPOCTh BPALIEHUS IBUTATENS
MO’KET OBITh OOJIbIIE MJIM MEHbILIE CKOPOCTH BpAII€HUs JBUraTelsl, HEMOCPEACTBEHHO MOIKIIOYEHHOTO K
JIIEKTPOCETH.

* He BximouaiiTe (GyHKIMM aBTOMAaTHUYECKOTO COpoca HEHWCHPAaBHOCTH, €CIIM B pe3yJIbTare
BO3MO)KHO BO3HUKHOBEHHUE OMACHOM cutyaruu. Eciu 3T QyHKIIMM BKIIIOYEHBI, OHU 00€CIIeunBaioT cOpoc
1 BO300HOBJIEHHE pabOThI MPUBOJIA MOCTIE BOSHUKHOBEHHSI OTKa3a.

PexoMeHgannu mo MOHTAKy peodpa3oBareJis YacTOThI.

YcTaHOBOYHBIE PA3MEPHI.
Jlns npenorBpamenus mneperpesa [IU  pekomeHayeTcs He yMEHbIIATh PEKOMEHAYEMBIE pa3MeEpbI
YCTQHOBKH B IIAXTY UM B METAJUTMUECKUH KOPOO.


https://step-electric.ru/
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Pucla. YcranoBka [14 ¢ MUHUMaTBHBIME pa3Mepamu  Purc.16. YcTaHoBKa Ha maHenb ¢ GuisTpoM OMC
YcraHoBka (pUIBTpa MOXET MMETh Kak OOKOBOE WCIIONHCHHE, TaK M YCTAaHOBKa MO mpeoOpa3oBareb
YaCTOTHI.

e [Ipokiagka KadeJbHbIX TUHHUH.

TpeOoBaHUs K MPOKIIAIKE KaOeIIs.

CunoBoii ka0enb MOAKIIOYeHH ABUTaTes U Kabenb Bbixoga [T momken ObITH 3a3eMIIeH C ABYX CTOPOH,

SKpaHbl CUIIOBOTO KaOes TakKe JOJDKHBI ObITh 3a3€MIICHBI.

CurHanbpHbIN KaOesb TOJKEH OBITh 3a3€MJIEH CO CTOPOHBI CTAHIIUHU YIIPABICHUS.

Bo u3bexxanue nmomex cUrHalbHBIN KaOenb yIpaBiIeHHs TOMHKEH OBITh MPOJOKEH OTJACIBHO OT CHUIIOBOTO

Ka0ess M KaKk MOXKHO Jlajblie oT HuX. Puc. 2(a) moka3eiBaeT 3Ty cutyanuto. Ha puc. 2(b) mokazano, 4to

HeoOX0oaUMO OOEeCHeunTh MEePHEHAUKYISIPHOE TepecedeHre, KOorja CUTHAJIBHBIN Kalenb JI0JKeH

IIPOXOANTH Yepe3 CUIIOBOM

A Kabene aeurarena Kabenb HMCTOYHUKA

MTUTAHUS WA JIBUTATEIIS.
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Puc2.{ajllapanneneHan NpoknaaKa Puc.2{b) MepeceueHne NpoBEOoOKKM

OmibTp SMC cHMXKAET yPOBEHD IIYMOBBIX MTOMEX B 000MX HANPABICHUSAX MEepeIadu, pa3peras
MIPOXOXKICHUE CUTHAJIA TIOCTOSIHHOTO TOKa M CUTHaJIa ¢ paboueit gacroroit SOHz u puneTpys
ANEKTPOMArHUTHBIE TOMEXHU O0Jiee BRICOKOW 4acTOThI. [109TOMY TaHHBIN UIBTP MOXKET HE TOIBKO
MPENSATCTBOBATH MOMAAHUIO IOMEX B HAIIPaBJICHUH U3 KaOelsi B YCTPONCTBO.

[Tpumenenue punbTpa IMC MOTHOCTHIO YOBIETBOPSIET TPEOOBAaHHEM HOPM CTaHAAPTOB MO
AJIEKTPOMArHUTHONW COBMECTUMOCTH B 00JIACTH UYBCTBUTEIHHOCTH K M3TYyUEHHUIO; TAKXKe QUIBTP
MPEISTCTBYET U3IYUYEHUIO IOMEX YCTPOMCTBAMH BO BHEIIHIOK CPELY.



e MoMeHTBI, HA KOTOpPbIe CTOUT 0OPAaTUTH BHUMaHUe NP YCTaHOBKe PUILTPA
IMC:

1. VcranoBka ¢uiabTpa BO BHYTpEHHEH YacTu 1mKkada clieayeT MPOu3BOAUTh KaK MOXHO OJIMKE K
MecTy Bxoja kabemns nutanus B [T, npuuem ciemyer pa3MecTHTh (GUIbTpa Tak, 4TOOBI
MIPOXOXKIICHHE CaMOT0 KaOeJsi MMTaHus BHYTPH IIKada OblJI0 MUHHUMAIbHBIM.

2. Ecnm Bxopsimuii kabenb GUIbTpa U BRIXOAANUN Kabelb GUIbTPa MPOJIOKEHBI CIUIIIKOM OJH3KO
JPYT K APYTY, TO BBICOKOYACTOTHBIC TIOMEXH MOTYT OJIOKHPOBATh paboTy GHiIbTpa. Mexmy
BXOJIAIIUM KabesieM B GUIBTP M BBIXOISAIINM KaberaeM U3 GUIbTpa CYIIeCTBYET MpsiMasi CBS3b,
3¢ dexT ncnonp3zoBanus GUIBTPa PE3KO CHUKASTCS TP MPOKIIAIKE Kabenel OJIM3Ko Ipyr OT
Apyra.

3. OOBIMHO BO BHEIIHEM Kopiryce (UiIbTpa MMEETCS CHEIHaIbHBIN pazbeM 3a3emicHus. OmHAKO
€CIT TIOJICOEAMHUTH OJIMH JIaHHBIN pa3beM K KOpmycy mkaga nmpeoOpa3oBatelis, TO MPH BHICOKOM
COMPOTHUBIICHNH, 00YCIIOBJIICHHON TMHOM KaOes, 3PpPeKTHBHOCTh (GUIBTPA MOXKET OBITh HU3KOM.
[TpaBubHBIN CIOCOO 3a3eMIICHUS 3aKIIOYAETCS B YCTAHOBKE (DMIIBTPA BCEH TIIOCKOCTHIO KOpPITyca
Ha TOKOIPOBOJIAIIYI0 METAIMUECKYIO CTeHY IiKada npeoOpa3oBareis. B aTom ciydae miomanb
KOHTaKkTa OyneT nocratouHou mis dddexTuBHONM padoThl ¢uibTpa. [Ipu ycTaHOBKE OoOparaiite
BHUMAaHHE Ha [BET M30JISIMH IPOBOJIOB, PABUIIBHO MPOU3BOAUTE HEOOXOJUMOE COCIMHEHHE.

L4 HOHK.]'IIO‘-ICHI/IC CUI'HAJbHBIX IIPOBOAOB K ILIATEC YIIPABJICHUSA
[InaTa ynpaBieHust UMEET CIETYIOITNI BU/I;:
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Ta6muma 1a.Ilonxmouenue [TY AS620/AS320 k crannuu ynpasnenus Y DJ1

Ne | Knemwmsi B cTanmmu | Knemmerl B ITH | DyHKnus
CHI0BEBIE LIETHA
1 L15 R Bxonubie ¢a3br nmuranus [T4
2 L25 S
3 L35 T
4 L16 U BeixonHble (ha3bl MUTAHUS AMEKTPOABUIATENS
5 L26 \ qepes MycKaTelb
6 L36 W
7 +2 [TopxnroueHne TOPMO3HOTO pe3UCTOpa
8 B
Ilenu ynpasneHus
9
10 XT3B. OBaxk. X0 ARD CurHan 3BaKyanuu
11 XT3B. 276 X1 BBK CurHan GJIOKUPOBKM CHJIOBOH YacTH
12 XT3B.6 274 X2 SPDO Ckopocrts 1
13 XT3B.5 275 X3 SPD1 CxopocTb 2
14 XT3B. X4 SPD2 CkopocTs 3 (Ipu HATUYIMN)
15 XT3B. 276 X5 Enable Paspernrenne paboThl
16 XT3B.8 251 X6 Up Hanpasnenue BBepx
17 XT3B.7 252 X7 Down Hamnpasnenne BHn3
18 XT3B.9 -Lp XV-XC 0B OOmnwmii mpoBoj BXOAHBIX cCHTHAIOB [T
19 XT3B.1012 1A Brake CurHan ynpasieHHUs] TOPMO30M
20 XT3B.2013 2A Run CurHai IBVKEHUS
21 XT3B.3 014 YO0 Ready Curnan rorosHoctu [T4
22 XT3B.10 3p 1B,2B,YC, 24 +24 114

Buumanue! 3aBoxackyro nepembruky 24-XV VIAJIUTD, mpu srom XV-XC 3anynsercs Ha —Lp, a
yIpaBiIeHUE OCYIIECTBISAETCS OT UCTOUHMKA muTaHus [1T4

Ecnu cuer HUMITYJIBCOB OCYIICCTBIIACTCA OT ITY nogkaroueHne HUMITYJILCOB CMOTpPHU B cnez[y}omeﬁ Ta6J'II/II_[e

BrixoqHble CUTHAJIBI TUIATHI 3HKOAEpa, pazbeM JP3 PG kapTsl

Ne B cTanunn Ne B ITH DyHKIUS

7 FA BrIxon ¢ geneHvieM 4actoTsl (haza A

B CVY VYOJI moxeT ObITh pasHOE MHUTAaHHE AJIS OCYIIECTBIEHHS >Myssinuu 24B u 5B. [lnsa ucnonnenus 24B
YCTaHOBUTH JDKaMIlep B pazbeM 24V, npoBoj 3p moaaTh Ha mpoBoj ¢ MapkupoBkoil «5» B MCITOJIHEHMN
BMII. CmoTpu puC HUXe
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Tabmuna 16.ITonkmrouenne [TY AS620/AS320 k craniuu yrpasieHus YJ1

Ne | Knemwmsi B cTanmmu | Knemmsl B ITH | DyHKnus
CH0BBIE LIETHA

1 L15 R Bxonnubie ¢azer nutanus [T4

2 L25 S

3 L35 T

4 L16 U BeixonHble (ha3bl MUTAHUS HEKTPOABUIATENS
5 L26 \ 4yepes IyCKaTellb

6 L36 W

7 +2 [TonxiroueHue TOPMO3HOTO PE3UCTOPA
8 B

Ilenu ynpasueHus

9

10 277 X0 ARD CurHan 3BaKyanuu

11 015 X1 BBK CurHan GJIOKUPOBKU CHIJIOBOH YacTH
12 274 X2 SPDO CxopocTs 1

13 275 X3 SPD1 CkopocTtb 2

14 X4 SPD2 CkopocTs 3 (Ipu HanU4IMN)

15 015 X5 Enable Paspernrenne paboTsl

16 251 X6 Up Hanpasnenue BBepx

17 252 X7 Down Hamnpasnenne BHn3

18 ov XV-XC 0B O6uwmii npoBoa BXOAHBIX curHaos 114
19 012 1A Brake Cursan ynpasieHUs: TOPMO30M

20 013 (310-323) 2A Run CurnHan arwxeHus (YIIp. KOHTaKTOPOM)
21 014 Y0 Ready Curnan roropaocty 114

22 +24V 1B,2B,YC, 24 +24 114

Buumanmne! 3aBonckyro mnepembiuky 24-XV VJIAJIUTD, npu stom XV-XC 3anynsiercs Ha —Lp, a
yIpaBiIeHUE OCYIIECTBISAETCS OT HCTOUHMKA muTaHus [1T4

e lloakiroueHue IHKOAEPA.

JIist TIOAKIIFOYEHHUs DHKOIEpAa ¢ MPOTOKOJIOM Sin/cos mcnonb3yercs miara sukoxepa AS.L06./H (sin/cos divo4) c
neneHneM BeixonHoro curaana divo4. s monkioueHus sHKonepa ¢ nporokoiaom EnDat ucnons3yercs miara
snkonepa AS.LO6/L(EnDat div64),u uHkpemeHTanbHblid SHKOzmep ¢ mwiarod AS.T041 s mogxirodeHus
sHKoziepa ¢ mpotokoniom TTJI. Jlns ynoOGcTBa MOAKIIOYEHHS COEAMHUTENBHBIN Kabedh CHTHAJIOB SHKOAEpa
EnDat u Sin/cos noaxitouaercs: gepe3 pazbem DSUB 15. Ilnatel uKOIEpOB € mipoTokosnom EnDat u sin/cos
MMEIOT BO3MOXXHOCTh TPAHCISALUN CUTHAJIOB /ISl OOECIeUeHus] CUeTYNKa UMITYJIbCOB MPHU OE3IIYHTOBOM
METOJIe YIIPaBIEHUs ABWKCHUSA U 3aMelIeHHs. Bce marel 0 yMOIYaHUIO MOCTAaBIAIOTCS C ACIICHUEM
BBIXO/IHBIX UMITYNIbCOB div64, Ha Beixone nmeem 32 nmmynbca Ha 1 000poT Bajia JBUraTes.

Curnasnsl, B 3aBUCHMOCTH OT CTAaHIIMU YIIpaBJICHUs NMOJAKI04atoTCs K pasbeMmy JP3 PG kapter FA,FB, OV.
CMoTpu cxeMy MOJKIIOYEHHUS.

ITnara suKozepa ¢ mporokosniom SIN/COS AS.L06./H
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IInara IMOAKIIFOYACTCA ¢ MTOMOIIBIO MEPCXOJHOIO pa3beMa

14 [ggl 13
!
. |88
3KPEH NpWNaATE
[ £ 35cm
Pazvem 2*7 | DB15 Curuan Iser
PIN3 PIN 4 R- KpacHBbIN
PIN4 PIN 3 R+ Kpacno/ Genbrii
PIN5 PIN 1 B-(cos-) OpaHKEBBIN
PING PIN 8 B+(cos+) OpaHKeBO/9epHBbIi
PIN7 PIN 6 A-(sin-) HKENThIH
PIN8 PIN 5 At(sint) XKenro/uepHsiii
PIN9 PIN 13 D- 3€JICHBIN
PIN10 | PIN12 D+ 3eneHo/4epHbIi
PIN11 | PIN 10 C- CHHUHI
PIN12 | PIN11 C+ Cune/uyepHblit
PIN13 | PIN7 0V, (0Vsensor) YepPHBIN
PIN 14 PIN 9 +5V,(+5 V sensor) YepHo/Oenbiit

COOTBETCTBHE CUTHAJIOB MOJIKITFOYEHHSI DHKOJIEPA C IPOTOKOJIOM Sin/COS MPUBEACHHI B TaOIMIIE 2a

JP2 1 2 3 4 5 6 7 8 9 10 11 12 13 14
CUTHAI - - R- R+ B- B+ A- A+ D- D+ C- C+ oV | +5V
Dsubl15 - - 4 3 1 8 6 5 13 12 10 11 7 9

IInara IMMOAKIIFOYCHH A SHKOACpA C MPOTOKOJIOM 3HAAT :

IInaTa mogkrouaeTCs ¢ MOMOIIBIO MEPEXOJHOTO pa3dbeMa




1 —4 3 M3 nut

Weld The shielded layer on metal part of DB plug

M3 nut

3M0£14
[=] I Matching

Signal color

plastic hull | DBI15 female
PINS |PIN4 [cos | e
PING |PIN3 [cost | =¥
PINJ |[PN2 [sin | vew

J J i+ Yelow/
PINS |PIN1 |sn b

FIN14 ([FIN 13 | v+ Orange
FINI3 [PIN 4 [0 | Oowwd
FING [FING |dat- Blue
FIN10 |FIN5 |dat+ Bluel

Bl ack
FIN11 |FIN 12 |elk- Signal
FIN12 |FIN 11 |elk+ Creen/

Black

CoOOTBETCTBUE CUTHAJIOB TMOAKJIOUCHUS SHKOACpa € MPOTOKOJIOM EnDat IPUBCICHLI B Ta6n1/1ue 206:

JP2 1123 ]| 4 5 6 7 8 9 10 11 12 13 14
curHaim | - | - - - B- B+ A- A+ Data- | Data+ | Clock- | Clock+ | OV | +5V
(Cos-) | (Cost) | (Sin-) (Sint)
Dsubl5 | - | - - | - 4 3 2 1 6 5 12 11 14 13

ITonkmrouenne TTJI HHKpEMEHTaIbHOTO YHKOAEPA MPOU3BOANUTCS HENOCPEACTBEHHO K KIIEMMHOM KOJIOJKE
nHKpeMeHTHOU KapTel ABZ 5V PG (AS.T041)
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IIyabT mporpaMMupoBaHus IapaMeTpPOB.

nitor
gaaonneen
ga1160

K1,K2,YOY1YZY3

puc.5

IIyasT nporpammupoBanusi AS.OP/A umeer caenyrommii BUa.
OcHOBHOM 3KpaH, puc.5 oToOpaXkaeT 3alaHHyI0 U (aKTHUECKYI0 CKOpocTH. IlepenBurasce 3 0CHOBHOIO
9KpaHa CTpeJIKamMH < > MOXKHO TONAacTh B AMATHOCTHYECKUE YKPAHBI, OTOOpaKAIOIIHe HEOOXOAMMEBIE /IS
BU3yanu3aluy napamerpsl. COCTOsIHME BXOJOB, BBIXO/I0B, IOTPeOIseMbIi TOK, YaCTOTY H.T.J.
Yepes 5 cekyH1 nocie BKIIIOUEHUS IUTaHUs 0ToOpakaeTcs naHenb pexxuma «Habmonenue.

Pe:xxum «Haomronenue - Monitor»
B pexume «Habmonenue» c¢ momomipio kHomok BBEPX, BHI3, BJIEBO, BIIPABO mnpousBogutcs
nepeMelieHrne 1o MaHelN ; M0 YMONTYaHUI0 B «pekuMe HaOIIOIeHU» MOKHO Habmonath 10 mapamerpos
JBIDKEHUS TU(Ta B pealbHOM BpeMeHHU. J[aHHbIe apaMeTphl UCTIOJB3YIOTCS JIJIT KOHTPOJISA U HE MOTYT
OBITh H3MEHEHEL.

Tabaura 3 — ITapaMeTpsl, 0ToOpaxkaeMble B pexxnMe «HabmroaeHmey

K1, K2

X=1 — BbIXO/] aKTHBEH.

[Tapa- ITpume-
P3| Hanmenosanue Conepxanue En P
METp U3M. | YaHHUE

3amanHas
Vref CKOPOCTH OtoOpaxaeT 3aJaHHYI0 CKOPOCTb 3JI€KTPOIBUTATENs rpm
Tekyias
Vib ckopoct, | OTOOpaXkaeT TEKYIIYIO CKOPOCTh SIICKTPOIBHIATEIs rpm
Tekyias
Vele ckopocts | OTOOpaXKaeT TEKYILyI0 CKOPOCTH BIEKTPOABHUIATENs M/C M/c
OTto0OpaskaeT TeKyIIee COCTosIHIEe KiieMM Bxo10B X0-X7.
CocrosgHue DI orobpaxaercs kak «XXXXXXXX», rae
DI BX0MOB X0-X7 | X =0 —BX0J HE aKTHBEH;
X =1 — BX0[ aKTHBEH.
OTto0OpaxkaeT Tekylee coctossHue KieMM BerxoqoB YO0-Y3 u K1, K2.
DO otobpaxaercst kak «XXXXXX», rae
Cocrosiane | oo OO _ » TA
X=0 — BBIXO/I HE aKTHBEH;
DO |BbixogoB YO-Y3
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Yka3aHus 10 KOHTPOJIIO CUTHAJIOB YIIpaBiIeHUs U coctosHus 114
[Mepeseaute mynbT yrnpasieHus B pexxum <<KHaomonenue>> (Monitor)
Knonkamu BJIEBO BbIOpath 3KpaH, Ha KOTOPOM OTOOPaXKaeTcsi COCTOSTHUE AUCKPETHBIX BXOJIOB
U BeIxonos I14:
Crpoka DI orobpaxaer Tekyliee cocTosiHue kKiaeMm BxoaoB X0-X7:
- X0 — pasperienue paboThl OT aBapuiHOro ncTouHuKka nutanus (0-3abmokupoBad, 1 -
pa30J0KKPOBaH);
- X1 — brokuposka cuioBoit yactu BBK(1-paspernieno, 0 - 3anperieHo);
- X2....X4 — OuTsl BEIOOpA CKOPOCTH:
- 000 — ckopocTh He BhIOpaHa (HyJIeBas);
- 100 — ckopocCTh MOAX0/a K ITAXKY;
- 010 — ckopocTh peBU3HH;
- 110 — HomuHanbHAsE CKOPOCTH;
- 001 — He ucnone3yercs;
- 101 — He ucnone3yeres;
- 011 — He ucnone3yercs;
- 111 — He ucnons3yercs;
- X5 — Curnan paspemenus paborsl ENABLE (0-3a6oxupoBas, 1 - pa30ioKkupoBaH);
- X6 — nanpasnenue npuxxenuss BBEPX (1-Bbi6pano, 0 — He BbIOpaHO);
- X7 — nanpasnenue npuwxenuss BHU3 (1-spi6pano, 0 — He BbIOpaHO).
Crpoka D0 orobpaxkaer Tekyiee coctosiHue KiieMM BeixogoB R1, R2 u YO0-Y3:
R1- Curnan Bktouenuss TOPMO3A
R2- Curnan BKJIFOUYCHUST KOHTAKTOpa
- YO - Curnan I'otoBHocts ITY (1-ecTh, 0 - HET);
- Y1 - He ucnone3zyercst (1-ects, 0 - HeT);
- Y2 - He ucnonssyercs (1-ects, 0 - HET).

[Tpumepsr:

=== Monitor ===
DI =01000100
DO=001000

DI=IIpucyrctByer curnan BBK u Enable
DO= Curnan rorosaoctu T4

=== Monitor ===

1 0 J Jlugt aBuxkercs HA GOTBIIOKH CKOPOCTH
R1R2Y0OY1Y2Y3
DO=11100 0

DI - 3agana BbicoKkasi CKOpOCTh BBepX, Beixo [1Y pa3biokupoBaH.
DO= Topmo3 BkimoueH(R1), Curaan BkioueHus KontakTopa BrimodeH(R2), 'otosHocTs ITH
ectb (Y0)

=== Monitor ===
012 34567
DI=0 0 0 0 O 0 O O yJIudt crout
R1IR2Y0OY1Y2Y3

DO=0 0 1 0 0 O

DI = Her BxoxHbIX curgaiaoB mrst [T
DO= Curnan rorosaoctu [TH
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Pesxxnmbl paGoThl MyJibTa oneparopa
Haxas kiaBuiry ENTER BXoguM B MEHIO pabounx pEeKUMOB.
1. Pexwum HacTpoiiku. ( YcTaHOBKA U U3MEHEHHE BceX mapamerpoB 1Y)

2. Hacrpoiika anekrponsurarens. ([IpoBeaeHre Tecta aCHHXPOHHOTO JIBUTATEIS ).

3. Tlpomepka HeucnpaBHocTH. ( OTOOpakaeT 8 MOCIETHUX OMIMOOK C HX OIHUCAHUEM )

4. Pabota ¢ mapamerpamu. (CoxpaHeHue, 3arpyska, cOpoc Ha 3aBOJICKHE HACTPOUKU U
UCTIPABJIEHUE OMINOOK)

Knasuma RUN 3amyckaer Tect ABUrarens u ABUKEHHE B PeXKUME MECTHOTIO YIIPABICHMSL.
Knaguma LO/RE mepexiroyaeT pexuM MECTHOTO pEeXHMMa M YIPaBICHHE OT CTAHLUHU
yIpaBlICHHUSL.

Knasuma STOP ciyxut 111 OCTAaHOBKM JIBUTaTellsi B MECTHOM PEKUME.

[ Yeranoska napamerpos]

[Tapamerpel usmensitorcss B pexxume [ Hacrtpoiika mnapamerpos) . Jlmana3oH HacTpOWKH
rapaMerpa OTHOCHUTCS K Iiiase 6.

)
B pexume [Hacrpoiika mapamerpos ] , 4To6bI BHIOpATH TPYIIY APAMETPOB, HAKHUMAS
>] Al
WJIH, > | BBIOEPUTE KOJI TApaMETpa, HaKuMas A I . Haxxmure , YTOOBI

u3MeHUTh napamerp. Kypcop, yka3blBatomuii noiaoxeHne, KOTopoe He0OX0AUMO U3MEHUTD,
oroOpaxkaeTcst Ha BEIOpaHHOM mapameTpe. Haxwmure WIIN JUIsl TIEPEMEILIEHUs Kypcopa

1 U3MCHEHHS U3MEHECHHOU IIO3UIIMH, HAXKMUTC nim JJIA YBCJII/I‘IGHI/IH/YMeHBH_ICHH?{

NTER
W3MEHEHHOTO 3HAYCHUS. 3aTeM HAXKMHUTE JJIA IIOATBCPIKACHUA MO[[I/I(l)I/IKaIII/II/I,

ESC
MoaupUKaLus HeJeHCTBUTENbHA, €CIM OHA He Haxara. Haxxmure - Y BEPHUTECH B
IPEIBIIYIIEe MEHIO.

[ Tionunr nBurarens )

B pexume [Motor Tuning] mnapamerpsl aBurarens (aCHHXpOHHBIH) U (ha30BOrO yIa
9HKOJIepa (CUHXPOHHBIM JBUTaTeNb) MOXKHO MOJYYUTh BPYUHYIO ITyTeM camooOydeHus. Pexxum

caMo00y4eHHs MOXKHO BbIOparh, n3MeHuB 3HaueHue X B ATun = X. Haxwmure , Kypcop

0TOOpa3nTCs Ha MapaMeTpe, KOTOPbIH HYKHO M3MEHHMTh. HaXMUTE WIH U1 BBIOOpA
NTER

pexxuma camooOydeHHs. 3areM HaXMHTE JUIsl TIoATBepkAeHUs. Ecte 7 pexuMoB

camooOyuenusi. OHH €CTh:

0: ITaTHeIil pexum

1: CraTndeckuid TeCcT SHKOJIEpa

2: KoppekTupoBKa sHKOJEPA

3: 3aKIIIOUMTENbHBINA ATANl CAMOM3YUYEHHUSI PAOOTHI C SHKOAECPOM.

4: Crarnyeckoe cCaMOM3y4YEHHE IEKTPOABUTATEIIS

5: luHaM14YeCcKOe CaMOU3YUEHUE IEKTPOABUTATENS

6: PacimpeHHOE CTaTH4ECKOE CAMOU3YUYEHUE HIIEKTPOABUTATENS

ESC
Haxars JUTsl BO3BpaTa B IPEIbIIYIIEe MEHIO



[ Menro ommuéox]

B pexume [Fault Check] oroGpakarorcs 3amucd O HanpsOKEHUM, TOKE, 3a1aHUM
CKOPOCTH, CKOPOCTH OOpaTHOW CBSI3M W COACp)KaHUE TMoclenHuxX & omubok. B miaBHOM

; A M
uHTepderice HaAKMUTE st orobpaxkenuss ERO=X, 3areM HaxmuTe - W u

oroopakenue mensiercs ¢ ERO ma ER7. ERO — camas nmocnennsst ommbka, ER7 — camas
panHss. X 0003HaYaeT KOJl HEMCIIPABHOCTH B TEKYIIEM WHICKCE HEMCIPABHOCTH. B TO ke Bpems

NTER
BHU3Y 0TOOpakaeTcss 00bsICHEHUE 3TON HewucrpaBHOCTH. Haxkmute Ha Goibllie BpeMeHU

Ha skpane oToOpakeHus! KoJja HEHCIIPABHOCTH OTOOPayKaroTCsl TEKyIee HaNpsDKCHWE Ha MIMHE
nocrossuHoro Toka (Ude), BeixonHo# Tok (Irms), 3aganue ckopoctu (Vref) u ckopoctb 0OparHOi

NTER
ce3u  (Vibk). Haxumare CHOBA U BEpPHYThCA K OKpaHy OTOOpaxXCHHsI Koja

ESC
HeucnpaBHocTh. Haxumarp - U1 BEPHYTHCA B IIPEABIAYIIEE MEHIO.
[ o6paGorka napamerpor]

B pexume [O6paborka mapamerpos)] mapamerpsl MOTYT OBITH COXPAHEHBI, 3aIPYKEHbI,
MHHULUATN3UPOBAHbl, O4YMINEHBl. YUTOOBI BHIOpaTh NPaBUIBHBIA PEXHM pPaOOTHI, H3MEHUB

. u
snauenne X B Init = X. Haxarb , Kypcop oToOpaxaercss Ha mapaMmeTrpe, KOTOPHIi

H€06X0[[I/IMO HU3MCHUTH, B IIO3UIINU X. HAKMUTE 501041 V JIIA BI>I60pa HYXHOI'0 peKuma

NTER
paboThl. 3aTeM HaXMUTE 4yT100BI BoiTH. CyiecTByeT 4 peskruMa o0paboTKu mapaMeTpoB:

1: coxpaHeHHEe TTapaMeTPOB B MYIIbTE

2: 3arpy3uTh MapaMeTphl B Ipeodpa3oBaTeb

7: cOpoc mapaMeTpoB 10 3aBOACKUX HACTPOEK

8: cOpoc omMoOKOK

[Tocne BbIOOpPa HYKHOTO JAEWCTBUSA TOSBUTCS HAAMUCh MOATBEPXKIACHUS, CIEIys
MoJICKa3kaM, HEO0OXOAMMO TOATBepAUTH naeiictBue. [locne mosBuUTCS HaAMuch 00 OKOHUYAHUU
oTiepaIuu.

ESC
Haxarnb AJI1 BO3Bpara.

e 3anycK CHHXPOHHOW M ACHHXPOHHOM Jie0eIKH ¢ IHKOAEePOM.

B cranmuu VJI, YIJI, co BcrpoennbiM B mkad ynpasiaenus ITY, Hacrpoiiku yxe
NnpeABapuTeJbHO ycTaHoBJeHbl. Ilpomenypy cOpoca Ha 3aBoackHMe HACTPOMKH
NPOU3BOAUTH HEe HY’KHO
[Tpu mepBoM BKJIIOYEHMH YacTOTHOTO MpeoOpa3oBaTens BHe MmKada ynpasienus AS620 cHauana
MPOM3BECTH COPOC HA 3aBOJICKME HACTPOUWKH, SIS 3TOro Ha mynbTe Haxkarb ENTER, BeiOpats 4
«Pabora c mapamerpamm» kiaBumaMu A u ¥, Haxare ENTER, BweiOpats 7 «CoOpoc
napameTpoBy, HaOpaB Init = 7, nHaxxate ENTER, mist moarBepkaenus oneparuu BBectd YES u
Haxxatb ENTER.
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IIpu mepBOM BKIIIOYEHHWH YacTOTHOTO mpeobOpazosarenss AS320 cHauana NpoU3BECTH
cOpoc Ha 3aBOJCKHE HACTPOWKH, MJIs dToro Ha myasTe Haxarb ENTER, BeiOpars 4 «Pabota ¢
napamerpamu» kinasumamMu A u V¥, Haxxare ENTER, BoiOopars 7 «COpoc mapameTpoBy», HaOpaB
Init = 7, naxars ENTER, mis moarBepxaenus onepanuu BBectu 1234 u Haxkarb ENTER.

[Iposeputs Ha mnyiere, yro Udc mpumepHo 560 B, mnepememiasch Mexay okHamu «Peknma
HaOmonaeHus» kiapumamvu A u 'V,

OCHOBHBIE HaCTpOfIKH napaMEeTpoB YaCTOTHOI'O PETYIATOpa YKE€ YCTAHOBJICHBI Ha 3aBOAC
HN3TOTOBUTCIIC. H€O6XOZ[I/IMO JIMIIb OpoaciaTrh CICAYIOUINUC JIeHCTBHS.

BBectu mapamerpsl ABuraresns, M INPOBEPUTH IPABHIBHOCTh YCTAHOBKU I1ApaMETPOB
SHKOZIEPA, BXOJIOB U BBIXOJIOB, @ TAK K€ 3HAYEHUs JPYTUX NapaMeTpoB, YKa3aHHBIX B Talnule,
1uist Toro Ha mynere Haxkatb ENTER, BoiOpats 1 «YcranoBka napamerpoBy, Haxxatb ENTER.

Ne Onucanue napamerpa En. Pexomennyemas YcraHoBKa
nap. W3M. YCTaHOBKa [PU HaJaJKe
P00.02 | Mozaens ynpaBiaeHHUs 3-3aKpbITHIN KOHTYP
(mebenka ¢
SHKOJIEPOM)

P00.03 | Crioco6 3ananust KOMaHA 1- Ot cranuu
P00.06 | Pexum ynpapiaeHus 2
P00.07 | Beibop pexrMa 0CTaHOBKH 0
P01.00 | Tun nBuraress 0 - aCHHXPOHHBIH,

1 - CHHXPOHHBII
P01.01 | HoMuHanpHAs MOIMHOCTD JIBHUTATEIS kW JlanHbBIC ABUTATENS Ommucanne
P01.02 | HoMuHaIbHBIN TOK ABUTATENS A JlanHbBIC ABUTATENS 11apaMeTpoB HIKC
P01.03 | HomuHansHas yacToTa IBUraTEsd Hz JlaHHbBIC IBUTATEIIS
P01.04 | HoMuHanbHas CKOPOCTh BpallleHUs! rpm JlaHHbIE BUraTEIIs
P01.05 | HomunanbHOE HapsbKEHHE \Y JlaHHbIe nBUraTENs
P01.06 | Yncao momocoB ABATATEIIS P JlanHbBIC ABUTATENS
P01.08 | [locnenoBatensHOCTH (ha3 JBUTATEINS 1 0-1
PO1.15 | Tun suKOMEpA 0 - UHKpEMEHTAIILHBIM,

1 - sin/cos,

2 —EnDat 2.1
P01.16 | Komu4uecTBO UMITYITHCOB DHKOZIEPA pp 2048
P01.17 | Yron cmemienust (as3bl 3HKOAEPA ° YcranaBnuBaeTcs s

ABTOMAaTUYECKH T0Ce | aOCOTIOTHBIX

TecTa SHKOJ/IEPOB

P01.18 | Bpems ®unsrpanyu sHKOEpa MC 0-0,2
P01.19 | Hanpasienue oOpaTHOMN CBSI3M SHKOJEpA 1 0-1
P02.00 | Ycunenune nipu crapte Kpl 50 - 200
P02.03 | Ycunenune HU3KoCKOpocTHOro cerMenTa Kp2 50 -150
P02.06 | Ycunenue cpenneckopocTHoro cermenra Kp3 70-170
P02.16 | Bpems pacTopMaxuBaHUs ] 0-0,25
P02.19 | Bpewms ciaganust TOKa MPH OCTAHOBKE s 0 0,2-0,3
P03.00 | Ciocob 3a1aHust CKOPOCTH 1
P03.01 | Bpems yckopenus s 1,8-25
P03.02 | Bpems 3amenneHus S 1,6 2,5
P03.03 | PeiBoK B Hauase yCKOPEHMS S 1,1-1,8
P03.04 | PrIBOK B KOHIIE YCKOPEHUS s 1,1-1.8
P03.05 | PriBOK B Havasie 3aMe/IJICHUS s 1,1-1,8
P03.06 | PrIBOK B KOHIIE 3aMeIJICHUS S 1,1-1,8
P03.07 | CKkopoCTh NOTSTUBAHWS Hz 10% ot HomuHanepHONH | Pacuer
P03.08 | CkopocTh peBU3NH Hz | 30% or HOMHHAIBEHON | CKOPOCTH HUXKE
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P03.09 | HomunHanpHas CKOPOCTH 2 OuTa Hz JlaHHBIC MBHUTATEIIS
P03.11 | CkopocTh NOTSTHBAHMS 2 TIPU HATHIHH Hz 0,15-1
P03.13 | HomuHaIBHASI CKOPOCTH ITPH 3 OMTaX
P03.25 | Be1bop pexxnmMa yCKOpeHHsI 5
P04.08 | CxopocTh npu »BaKyaIuu Hz 0,5-2
P04.18 | Hanpspxenne mpu SBaKyannu \Y 300
P04.19 | Pexwum sBakyanuu 1(TI0sSICHEHUST HIKE)
P05.00 | Bxog X0 ARD 3Bakyarus 16
P05.01 | Bxon X1 BBK ABapuiiHoe OTKIIIOYE€HHE 118
P05.02 | Bxox X2 SPDO but ckopocti 1 3
P05.03 | Bxog X3 SPD1 bur ckopoctu 2 4
P05.04 | Bxoxg X4 SPD2 bur ckopoctu 3 5 0-ecmm met Ck3
P05.05 | Bxon X5 Enable Pazpemenne pabots 9
P05.06 | Bxon X6 Up Hanpasnenue BBepx 7
P05.07 | Bxog X7 Down Hampasienne BHI3 8
P05.08 | ®unasTp b pOBBIX BXOIOB 1
P06.00 | Berxox KO Brake Ynpasnenue Topmozom 18
P06.01 | Beixon K1 Run /IBmxenue 17
P06.02 | Beixox Y0 Ready l'otoBHOCTS T4 102
P06.06 | 3apepxKa BKIOYEHUS pejie TOPMO3a S 0-0,3 Hactpausaercs
P06.07 | 3agepxKa BBIKIIOUEHHS pEJIe TOPMO3a s 0 HWHJVBHyaJIbHO
P09.17 | 3anepkka BKIIOUEHUSI KOHTAKTOpa s 0,8
P09.18 | 3ameprkka BKIIOYSHHUS TOPMO3a ] 0,4
P09.19 | 3anepkka BBIKJIIOYEHHs KOHTAKTOpa s 0,5
P09.20 | 3apepxKa BBIKIIOUEHHS TOPMO3a S 0,1
P09.24 | TpexdazHbIii Tok KO3QHUIMEHT Oamanca 0,99;1,00;1,01 [TomoOpare mpu
BUOpaIuu
P09.27 | Astomarndeckuii cOpoc omuodoK 0 (uer)
P09.34 | Kortpons oOpbiBa (pa3 Ha BeIxome s 2,001
P09.39 | BriroueHre aBTO HACTPOUKH IBUTaTENs 1 ITocne
(0 - He oOyuar, 3aBepILICHUS
1 - 0Oy4ath) HACTPOUKHU

BEpHYTH «0»

Hnst ObicTporo mepexoma MeEXAy TpyINIaMd MapaMeTpoB MOKHO BOCIIOJIB30BaThCS
KJIaBULLIAMHU

<4 u P. Ilocne BBOMA MapaMeTpOB BEPHYThCA B MEHIO «PexuMm HaOIIONEHUs», HaXKaB
nBaxk bl kinasumry ESC.

IIpoBenenue Tecra.

TecT cHHXPOHHOH JIe0eIKH

[Tocne BBOmA NMaHHBIX JBUTATENSI U HSHKOAEpPA YaCTOTHBIM MpeoOpa3oBareib BBIIACT
omuoOKy 26, TOBOPAIIYI0 O HEOOXOJUMOCTH MPOBEACHUS aBTO HACTPOWKH JBUTATENS C
caMoo00y4JeHHeM dHKoZepa.

[IpousBectn myck nudTa HA MaIOH CKOPOCTH OT CTAHIMM YOPaBIEHUS, aBTO
HACTpOWKA JIBUTATENII M SHKOJAEpAa MPOWJIET aBTOMATUYECKU. [Ipy 3TOM MOXET BO3HUKHYTH
He00X0TUMOCTh OAOOpa HAMIPaBICHUS BPAIICHHS ABUTATENs C MOMOIIbio mapamerpoB PO1.08.
N3menenne HampapiieHUs BpaIICHUS SHKO/EpA JIyYIlle TPOU3BOIUTH MTyTEM U3MEHEHUS JTFOOBIX
2x (ha3 monkIIroYeHUs JBUTATeNsl ( BpYUHYIO MOMEHSThH JIBe (has3bl IBUTATENs).

s mpoBefeHHsT OBTOPHOTO CaMOOOYYEHHMs SHKojepa (Iociie ero 3aMeHbl WIM s
yTOYHEHHUs yria sHKozepa) napameTp PO1.17 o6nynuts. [locne mpoBeneHust aBTo HACTPOUKU
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napametp P09.39 HyXHO OTKIIOYHTH, ycTaHOBUB O — HE 00y4aTh.

Ecnu He mOMHOCTBHIO M3BECTHHI JAHHBIE JBUTATENsl, PEKOMEHIYeTCsl MPOBECTH IOIHBIN
TECT ABUTarens 0e3 BpamieHus. [l 7Toro B MEHIO BBIOOpa HACTPOEK BHIOMpaeM aBToTecT-> 4
TecT Oe3 BpamieHus-> B craHmmu ymnpaBieHHs BKJIIOYaeM KOHTAaKTOp M IOJAeM CHUTHAal
ENABLE-> B II4 nHaxumaem knHonky RUN. JKnem noka na nucruiee ITY He 3axoHUMTCS
oOparnsrii orcyer 13,12,11....0. Tect 3akoHYECH, MOXKHO BBIKIIFOUYUTHh KOHTAKTOP.

ITocne npoBeieHns TeCTa CTAaHLMIO YIIPABICHHUS [1€Pe3arpy3uTh.

HpI/I HCIIOJIb30BAHWH BBIXOAHBIX CHIHAJIOB OJHKOACpa MOJI1 KOHTPOJIA CKOPOCTH H
HaIlpaBJICHUA ABWIKCHUA ITPOBCPUTH COOTBETCTBUC CUCTA UMITYJILCOB B CTAHIIUN YITPABJICHUSA
(baKTI/I‘leCKOMy HaIIpaBJICHUIO IBUXKCHUS.

COpoc omuMOOK YacTOTHOTO TMpeoOpas3oBaresis 0€3 OTKIIOYCHUS MUTAHHS TPOU3BOIUTCS
kinapuirei (RESET) mynsra ynpasnenus.

Ecnu mapametp P09.39 He oTkIIIO4aTh, TO MOCIE BBIKJIFOUEHUS TIUTAHUS U MOCIEYIOLIETO
BKIIFOYCHHSI TECT SHKOJIEpa MPH CTapTe MOBTOPUTHCS. JlaHHBIA cOco0 HYKEH ISl CpaBHEHUS
no3unuu sHKojepa. [lo3unuio moxHo yBuaerb B mapamerpe PO1.17. Ilo3unmst He moikHa
otnuyarbest Ha 5-10%. [locne yenennoro nmpoBeneHus Tecta napamerp yctanoButh P09.39=0

st mpoBeieHNs TecTa ACHHXPOHHOM Jie0eJKH ¢ IHKOIEePOM HY)KHO BOWTU B TPYIIITY
napameTpoB 2 ABTOTIOHUHT.

Ha nynbre BrIOpath «2 Hactpoiika aiekTpoaBHUrarens», moaTBepAuTh KiaBuiiei «Entery
Ha nanenu «camooOyuenus» orodpaszurcs «A-Tun=0». 3menuts 0 Ha 4.

BKI1I04nTH KOHTaKTOP.

[Tocne naxxarua xkiaBumm «RUN» HagHeTcs onepauus camousydeHus. B 3To Bpems Ha
JKpaHe MynnbTa oToOpaxkaeTcst oOparHblil otueT: 9,8,7,...0. «0» 03HayaeT 3aBeplIeHUE ONEpaLuu
camousydeHus. B ciydae oTkasa 3aBeplleHuUs Olepaluyd CaMOU3Y4YEeHUsI, HEOOXOIUMO YCTPaHUTh
MPUYMHY 0TKa3a U MOCJE MOBTOPUTH MPOLEAYPY CAMOU3YUCHHUS.

[locne mnpoBeneHus aBTOTIOHMHTA MoAo0paTh mapamerpom PO1.19=0/1 Bpamenue
sukonepa u P01.08=0/1 BpamieHue aBuraress.

3anyck acHMHXPOHHOM Jie0eaKu 0e3 IHKoAepa.

B cranunum YJI, YIJI, co BcrpoenHbiM B mikag ynpapiaenus IIY, HacTpoiikmu yxe
NnpeaBapuTeJbHO ycraHoBjeHbl. Ilpomenypy cOpoca Ha 3aBoacKkHMe HACTPOMKH
NPOU3BOANTH HEe HY/KHO.

[Tpyu mepBOM BKJIFOUEHUH 4YacTOTHOTO npeobpazoBarenss AS620, ycTaHOBJIEHHOM BHe mKada
ylpaBJieHMsl, CHadajla MPOU3BECTH COpOC Ha 3aBOJICKME HACTPOWKH, NJS ATOrO Ha MYNbTE
Haxxatb ENTER, BeiOpats 4 «Pabota ¢ mapamerpamu» kinapumamu A u V¥, Haxare ENTER,
BbIOparh 7 «COpoc mapameTrpoB», HaOpaB Init = 7, Haxare ENTER, mis moarBep:kiueHus
onepaunu BBectd YES u nHaxxate ENTER.

Bepnytbes B MeHIo «Pexxnm HabmoneHus», HaxkaB ABak1pl kiasuiry ESC.

ITpoeputh Ha mynsre, yto Ude npumepHo 560 B, nepemeniascy Mexay okHamu «Pexnma
HaOmoneHus» kinapumamy A u V.

BBecTn mapameTrpsl ABUrarens, MapaMeTpbl 3HKOAEpA, 3alporpaMMHUpPOBaTh BXOIbl H
BBIXOJIbl, YCTAHOBUThH U MPOBEPUTH 3HAYEHMSI APYTUX MapaMeTpoB, YKa3aHHBIX B TaOiHIle, IS
storo Ha mynsre Haxkate ENTER, BeiOpars 1 «YcTanoBka napamerpoBy, Haxars ENTER.
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Tabnuma3.1 napamerps! gt AS620 1 acHHXpOHHOH Jiebeku 0e3 FHKoepa

No Onucanue nmapamerpa En. Pexomennyemas YcranoBka
rap. H3M. YCTaHOBKA TIPYU HaJIAJIKE
P00.02 | Monens yrpaBieHus 5:0Open Loop Vector
Control(OLV)
P00.03 | Ciocob 3aganust KOMaHA 1
P00.06 | Pexxum ynpaBieHus 0 0 M VILYOIIL,
TIpH 3TOM
P04.42=1
P00.12 | Cropocts mudra M/C CornacHo TaHHBIM
audra
P01.00 | Tun nBurarens 0 (0-acMHXpPOHHBIN
P01.01 | HomuHampHAst MOITHOCTD JBUTATEIS kW JlaHHBIC TBUTATEIIS Onucanne
P01.02 | HoMuHanbHBIN TOK IBUTATEN A JlaHHBIC IBUTATEIIS apaMCTPOB HIIKC
P01.03 | HomuHanbpHast yacToTa JABUTATEIIS Hz Jlanubie nBUTaTENS
P01.04 | HomunanbHast CKOPOCTh BpallleHUS rpm JlaHHbIe IBUTATENA
P01.05 | HomunanbpHOE HanmpsbKeHHE \Y JlaHHbIE IBUTATEINA
P01.06 | Yrcno monrocoB JBUraTes P JlaHHBIC IBUTATEIIS
P01.07 | HomuHampHASt 4aCTOTA CKOITBKEHUS I'm | ABTOMarm4ecku mocie
TecTa
P01.08 | INocnemoBaTenbHOCTH (ha3 ABHTATEINS 1 0-1
P02.00 | Ycunenue npu crapre Kpl 100 Onucanue
P02.03 | YcuieHne HU3KOCKOPOCTHOro cerMenta Kp2 70 I1apaMeTpoB
P02.06 | Ycunenue cpemqneckopocTHoro cermenra Kp3 120 HIXKE
P02.16 | Bpems pacTopMaxuBaHUs s 0
P02.19 | Bpewms criaganust TOKa pH OCTAaHOBKE s 0 0-0,2
P03.00 | Cioco0 3anaHusi CKOPOCTH 1
P03.01 | Bpems yckopeHust S 1,8-2,5
P03.02 | Bpems 3amenneHus S 1,4-2,5 Hactpausaercs
P03.03 | PeIBOK B Hayaje yCKOpPEHUs s 1,1-1,8 WHJUBUYaJIbHO
P03.04 | PeIBOK B KOHIIE YCKOPEHHUS S 1,1-1,8
P03.05 | PeiBOK B Hagajie 3aMeIJICHAS S 1,1 -1,8
P03.06 | PriBOK B KOHIIE 3aMeIICHUSA S 1,1 -1,8
P03.07 | CkopoCTb TOTATUBAHUS Hz 10% ot HomuHaneHON | Onucanue
P03.08 | CxopocTh peBU3HHU Hz | 30% ot HOMHHaNBHOH | ITapaMETPOB
P03.09 | HomuHanpHast CKOpOCTh 2 OUTa Hz JlanHbBIC ABUTATENS HIDKE
P03.25 | Beibop pexxnMa yCKOpeHUs! 5
P03.26 | BxitoueHue pamibl B pEBU3HU ITapamerp
3.08 Cxopoctu
peBu3nn
P03.27 | Bpems 3amensieHusi B peBU3UU c 1 0,5-1
P04.08 | CxopocThb Ipu 3BaKyaruu Hz 10% ot HoMuHansHOU | lpu HamUUHH
P04.14 | bycr % 0-200% 120
P04.18 | HanpspxeHre mpu 9BaKyaluu \ 300
P04.19 | Pexxum sBakyaruu O(TIOsSICHEHUST HHKE )
P04.22 | IloBeimenue HanpsixeHus OLV % 50-90 YcrpaneHue
BUOpalmu  Ha
HU3KOU
CKOpOCTH
P04.23 | TouHocTh BBIPABHUBAHUSA mdra B| %
JIBUTATEIbHOM PEeKUME 100
P04.24 | TouHOCTH BBIpaBHHBAaHUS B TeHepaTropHoM | % 100
pexXHuMe
[Tyck mo BX0oJHOMY CUTHAITY 0-1y1st cTapTa HYXHBI
P04.42 CKOpPOCTb U

HaIlpaBJICHUC 1- JUIS
CTapTa HYKHO TOJIBKO
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HamnpapJIeHHE
P05.00 | Bxog X0 ARD DOBakyarus 16
P05.01 | Bxog X1 BBK ABapuiiHoe OTKITIOUCHHE 118
P05.02 | Bxox X2 SPDO but ckopoct 1 3
P05.03 | Bxog X3 SPD1 bur ckopoctu 2 4
P05.04 | Bxoxg X4 SPD2 bur ckopoctu 3 5 0-ecimm met Ck3
P05.05 | Bxog X5 Enable Pa3pemenue pabotsr 9
P05.06 | Bxon X6 Up Hanpasnenue BBepx 7
P05.07 | Bxon X7 Down HanpaBnenue BHU3 8
P05.08 | ®unbrp 1 poBEIX BXOJIOB 1
P06.00 | Berxom KO Brake Ynpasnenue Topmo3om 18
P06.01 | Beixog K1 Run JIBmkeHue 17
P06.02 | Beixox YO Ready ['otoBHOCTB T4 102
P06.06 | 3axep:ka BKIIOYEHUS peJie TOPMO3a S 0-0,3 0
P06.07 | 3amep:kka BEIKIIOUCHHS PEJIe TOPMO3a ] 0 0,3
P09.17 | 3amepxka BKIFOUYCHUS KOHTAKTOPA ] 0,8
P09.18 | 3amep:xkka BKIIOYCHUS TOPMO3a ] 0,4
P09.19 | 3apepKa BBIKIIOUEHHS] KOHTAKTOPA S 0,5
P09.20 | 3ameprkka BBIKIIOUEHHS TOPMO3a s 0,1 0,4
P09.27 | ABromarnueckuii cOpoc ommdOoK 0 (mer)
P09.34 | Kortpons oOpbiBa (pa3 Ha BeIXoze s 2,001

Jjis OBICTPOTO TIepexo/ia MKy TPYIaMU IMapaMeTPOB MOKHO BOCITOJIb30BaThCs KIIABUIIIAMH
<« u P. [Tocne BBOIAa mapaMeTpOB BEPHYThCSI B MEHIO «PexuM HaONIOICHUS», HAXKAB JIBAXKIbI
kiaBuiry ESC.

IIpoBenenue TecTa aCHHXPOHHOM JieOeaKHn 0e3 IHKoaepA.

Jl1st IpOBEICHHSI TECTA MOCIIE YCTAHOBKH MapaMeTpOB HEOOXOIMMO 3aMKHYTh KOHTAKTOPHI
(YCTaHOBUTH HaJIE)KHOE COCIUHEHHE CHIJIOBBIX NpoBoAoB Mexnay I[IY u pBurarenem), mpu
HE00XOJJMMOCTH OTKJIFOYUTh TOPMO3, 110/1aTh curHai «Pasperienue padboTb».

Ha nynsre BeIOpath «2 HacTpoiika 31eKTpoaBuraressy, MoATBEepAUTh KiaBuieil «Enter»

Ha nanenu «camooOyuenus» orodbpaszurcs «A-Tun=0». 3menuts 0 Ha 4.
[Tocne naxxarus kinaBumm «RUN» HauHeTcs omnepanusi camousydeHus. B 3To Bpems Ha skpaHe
nynbTa oroOpaikaercs oOparHblii otuet: 9,8,7,...0. «0» o3HauaeT 3aBeplIEHHE OIepaluu
camou3yuyeHus. B cioydae oTka3a 3aBeplIeHHs] OIepalMyd CaMOU3y4YeHMs, HEeoOXOIUMO
YCTpaHUTH IIPUYHUHY OTKa3a U II0CJIE IIOBTOPUTH IIPOLIENYPY CAMOU3YUYEHHU.

Onucanne rpynnsl napaMeTpoB 1- mapamMeTpsbl ABUraTeIs U JHKOEpPA.

P01.00 ycranoBuTh comtacHo Tumna Jjebenku-0(acHHXPOHHBIM JBUTaTenb), | (CHHXPOHHBIN
JIBUTATEJIb).

P01.01-P01.05 ycraHOBUTB corIacHO IMIMJbIMKA ABHUrareis. Ecnu mo kakoit nubo mpuuuHe Ha
INIWJIBJUKE JBUraTeliss HE YyKa3aHbl IOJHBIE JaHHble, MO (opMyne HIKE MOXKHO Y3HaTb

HEOOCTAIONIUE MapaMETPhl ABUTATECIIA
9,55XPHOM

MomeHT M =
Vo6/MuH

19100xYpXxVaunXxIlanucm.
Vob6/MUH = P

Duikus

YacTx120
Vob/MUH=——"-—

IoJiroca

P01.06 mpennasHadyeH 11 yCTAHOBKM IIOJIFOCOB JBHUrareisi B COOTBETCTBUU C MACHOPTHOM
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tabnuukoi. OOparuTe BHUMaHUE, YTO B JJAHHOM MapaMeTpe yCTAaHABIMBAIOTCS TONIOCA, a HE
napbl MOJTIOCOB.
Ecnmu Ha macmopTHON TaOnWyke HE YKa3aHO KOJIMYECTBO TMOJIOCOB JIBUTATENsl, €r0 MOXKHO
paccuuTarh 1o GopmyIie BhIIIIE.
[Tonroca aBUraTesis OKpyIvieHbl, BBECTH 1I€JI0€ UETHOE YUCIIO U3 pPacyeTa.

P01.07. Eciin Ha macnopTHOM TaOJIMUKe HE yKa3aHa 4yacToTa CKOIkXeHHs, 3HaueHue P01.07
JUIs aCHHXPOHHOTO JIBUTraTelss npu padbore B 3akpbiToM KoHType ( 00.02=3)MOXHO paccuuTarb
o cuenyrouieit popmyrne:

YcranoBure: HomuHANBHYIO dYactory f (P01.03), HOMHHAIBHYIO CKOPOCTH BpAIICHHS N
(P01.04), uncno nomtocoB neuraress p (P01.06)

Torna: wacrora ckonbxenus = f — ((n x p) + 120)

Hanpumep: nomunansHas yacrora f cocrasnser 50 ', HoMHHaIbHas 4acTOTa BpallleHUS n
cocraisieT 1430 06/MUH, YHUCIIO TIOMIOCOB JABUTATEISI PABHO 4.

Torma 3nauenue P01.07 =50 — ((1430 x 4) + 120)=2,33I'n

Pacuer wyacTtoThl CKONBXKEHHUS B  OTKpbIToM KOoHType (00.02=5) mnpowusBoguTcs
ABTOMAaTUYECKHU MPH NMPOXOXK/ICHUU aBTOTIOHUHTA JBUTaTelIs.
P01.08 ycranaBnuBaercs Ha «1». Ho ecnum HampaBieHue BpallleHUs JBUraTessl MEHSETCS Ha
Tpedyemoe, n3menenue napamerpa P01.08 ¢ «1» Ha «0» 1 ©3MEHEHHUE HAIIPaBJICHUSI.

BuayTtpennue nmapaMmeTpsl IBUTaTENs

PO1.10, PO1.11, PO1.12, PO1.13 u PO1.14 neiicTBUTENBHBI TOJBKO JJIsi ACHHXPOHHOTO
JIBUTATENIs. OJTO BHYTPEHHHE TMapaMeTphbl JBUTATENs, KOTOPbIE MOTYT OBITh IOJY4YEHBI
aBTOMAaTUYeCKU IMyTeM CcaMooOydeHHs MpeoOpas3oBaTenss 4YacTOThl  JBuUrarento. Jlis
ACMHXPOHHOI'O JIBUraTellsi, €CIIM IapaMeTphbl JBUraTelisi YCTAHOBJIEHbI TOYHO, camMOoOyuyeHue
JBUTATEIs] MOXKHO HE BBIMONHATh. EciM TOYHBIE MapaMmeTpsl ABUTaTeNs HE MOTYT OBITh
MOJTyYEHBI HA MECTE WJIM YTOOBI HHBEPTOP MOT 00JIee TOYHO KOHTPOIUPOBATH KPYTSIIANA MOMEHT
JIBUTATEsI, THBEPTOP JOKEH MPOWTH aBTOTIOHHMHT MEPBBIN pa3 Mocje ycTaHOBKU TudTa. 3areM
WHBEPTOP MOXET IMOJYYUTh TOYHBIC IMapaMeTphl JBHUTATeNs, TaKhe Kak BHYTpPEHHEE
COTPOTHUBIIEHUE, UHIYKTUBHOCTb.

[Ipouenypa caenyromas:
D)IloaxarounTs MPOBOAKY COIVIACHO CXEMbI, OTHOCAIIASCS K HWHBEPTOPY, DHKOIEPY,
MOJIKJIFOUEHHUE JTOJIKHO OBITh MPABUIHHBIM.
2) BxurounTe UHBEPTOP, YCTAHOBUTE BCE HEOOXOAUMBIE apameTpsl B rpymie PO1.
3) Bxi1rounTe KOHTAKTOP MEX/1y HHBEPTOPOM M JIBUTATEIIEM (€CIIH €CTh JIBa KOHTAKTOpa, OHU 00a
JOJKHBI OBITh BKIIFOYEHBI), COCIUHEHHE IOKHO OBITh KAaue€CTBEHHOE MEXIY HHBEPTOPOM H
nBuraresneM. Y 0euTech, 9To TOpMo3 BeIKItoUYeH. [logare curnasnsl Ha kiieMMbl X1 1 X5
4) Ha rnaBHOM 5KpaHe orneparopa Beioepute «2 Hactpoiika aBurarens», 3aTeM HAKMUTE KHOTIKY
«ENT» Ha skpaHe camooOy4yeHus;
5) «ATun=0» otobOpaxkaeTcss Ha JKpaHE CaMOOOyuYeHHs, YHCIO ClpaBa OT 3HAKa PaBEHCTBA
MOKHO M3MeHUTh. M3MeHuTe «0» Ha «4», 4TOOBI MEPEUTH B PEKUM CTATMUECKOTO OOyueHUs
nBurarens, cHoBa HaxmMuTe «RUN», 1 HauHeTcs caMOOOy4YeHHE TBUTATEIS.

Hns P00.02=5 BekTtopHoe ympaieHue ¢ pa3oMKHYThIM KOoHTypoM (OLV)), MbI mpennaraem

ycranoBUTh ATun=4 asns ctaruyeckoro o0y4eHus ABUTaTes.
Ha »kpane oroOpaxkaercs mocienoBarenbHbIi HOMEp oT 9, 8, 7, 6, 5, 4, 3, 2, 1 nmo O.
CamooOyueHne 3akaHumBaeTcs, korma otoopaxkaercs 0. Ecnu mosBnsercs ommOka, Haiiaute
MPUYHHY COOS U TIOBTOPUTE MOTBITKY.
P01.17 npeanasHayeH ans orobpaxkeHus (a30BOTO yIiia SHKoJEpa. ITOT MapameTp TOIBKO s
CHHXPOHHOTO JBUTAaTeNiA. OTO HE TNPENyCTaHOBICHHBIM mapameTp. OH aBTOMaTHYECKH
oTpeieTIsieTCs oclie O0y4YeHHsI IBUTATENIsl ¥ SHKOJEpa IIPH MePBOM ITyCKe UHBEPTOPA.

P01.19 moxer BbIOpaTh HampaBieHHE OOpaTHOW CBSA3M 3HKOJEpa. 3HAYEHHE 10 YMOIYaHUI0 —

«1». OOBIYHO €r0 HE HY)KHO MEHSTb.

Hactpoiixa napamerpos ITU]] perynstopa. I'pynma P02
21



CropocTe
P03.04 P03.05
,-r"x\ Vn
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P03.01 ”
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FO P02.12
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; P03.06
/J‘P{B 03 | Spems
P3 P2 208
TE? ||J11 |p22 I3 iz |11 P03.06
oo 51 D2 03 D1 D1
CpeaHas Bricokan

Cropocte  Hwskas
o CHOPOCTE

Puc. 6 ITN] perymsarop

CHOPOCTE

CHOPOCTE

Mapamerpsl IIHU/] peryasitopa 3aparorcsa B rpynne P02 u ncnosb3yroTcs AJisi HACTPOHUKHU
PID perymsaropa 4 30H. OOBIYHO HET HEOOXOAMMOCTH B PETYIUPOBKE JAaHHBIX MapaMETpPOB.
Hacrtpoiika mnapameTpoB [JaHHOM TIpynmbl yaydllaeT KadecTBO 1noe3ku. Illapamerpsl,
OTIPEICIISIONIUE MPOMOPIMOHAILHYIO COCTABIISIONIYIO, HHTETPATbHYI0 U TU((depeHINATHHYIO

JUTSL K&KJIO0M 30HBI IPUBEICHBI B cenyroiei Tadnuue 3.2:

3oHa crapta 3oHa 3oHa cpenHeit 30Ha BBICOKOM
HU3KOCKOPOCTHOTO CKOpOCTH (30HA ckopoctu (Beime F1)
cermenTa (3oHa Hike | mexay FO u F1)
FO0, mapamerpsr),
P02.00-Kp0 P02.03-Kpl P02.06-Kp2 P02.09-Kp3
P02.01-Ki0 P02.04-Kil P02.07-Ki2 P02.10-Ki3
P02.02-Kd0 P02-05-Kd1 P02-08-Kd2 P02-11-Kd3

Tabmuna 3.2 3oub1 Kp,Ki,Kd

3anyck peryJiupoBKH

B wunBeprope pa3paboTaHa HOBasi TEXHOJOTHS ITyCKOBOM KOMIIEHCALIMM C JaT4YUKOM
xonoctoro xoaa. JIugt obecrneunBaeT MpeBOCXOAHBIM KOMGOPT MpHU 3amycke 0€3 YCTaHOBKU
BECOBOro yctpoiictBa. OCHOBHBIE MapaMeTpbl HacTpOMKH 3amycka BkimroyatoT P02.00, P02.01,
P02.02, P02.15 u P02.16.

P02.00, P02.01 wu P02.02 sBasgtoTCA MNPONOPLUMOHANBHON, HWHTETPAJIbHON U

muddepenumanbHoit peryauposkoil [TM/I-perynastopa ckopoctd npu crapte. OHU J1€HCTBYIOT
HETMPEPHIBHO B TEUYCHHE HYJIEBOTO BPEMEHU CEpBOINpPHBOAA (HacTpoiika mapamerpa P02.15).
P02.00 — »t0 3Hauenue P PID (mapamerp mpomnopruonansaoctu). P02.01 — 3710 3Hauenue I
[MN1-perynstopa (uHTerpaibHblii nmapamerp). P02.02 — sto 3nauenne D IIMN/I-perynsaropa
(muddepeHanbHBIN TapamMeTp).
P02.15 — »T0 mapameTp 111 HYJIEBOTO BpeMEHU cepBomnpuBoaa. HymeBoil cepBonpuBom — 3TO
BpeMsl MEX/Jy OKOHUaHHEM BO30YyX/I€HUS MHBEPTOpA U MPEJOCTABICHUEM 3aJlaHHs CKOPOCTH, a
TaK)K€ BBIXOZOM YyIEp KaHMsI KPYTSILEro MOMEHTA IIPU HYJIEBOW CKOPOCTH. DTOT MapaMeTp TaKxKe
oInpezesnseT BpeMs NeHCTBUs Tpex nmapameTpos cepsonpusoaa PID, P02.00, P02.01 u P02.02.
Bpewms nelicTBus 7151 HYJIEBOTO CEPBONPUBOA MTOKA3aHO HA JUarpamme.
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A} Speed V

Time t

\/

Enable

Speed curve

AL 1L

Zero-speed servo action time

Puc. 7 Bpems aelictBus cepBonpuBopa Ha ckopoctu 0 (mapamerpP02.15)

P02.16 — 310 mapameTp BpeMEHH OTITYCKaHUs TOpMO3a. BpeMsi T0JKHO OBITh YCTaHOBJICHO B
COOTBETCTBHUH C (PaKTHUECKUM BPEMEHEM MEXaHUYECKOTO BO3JICHCTBHUS.

DyHKIMA nponopiuoHanbHoi kKoHcTaHThl P B [IM/[-perynsTtope TakoBa: yBeJIUUCHUE 3HAYECHUS
P Moxer yny4ymnTh ciocOOHOCTh CUCTEMBI PEarupoBaTh U CIEN0BaTh, HO CIUIIKOM OOJIBIIOE
3HaueHue P BrI30BeT nepeperynupoBanue, BuOpauo 1 konebanus. Ha puc. 8 nokazano
oTciexxuBaHue o0patHoil cBsi3u ot P. MIHTerpanpHas KoHCTaHTa | BlIMsieT Ha BpeMsl OTKIIMKA
CUCTEMBI, ueM OoJblle 3HaueHue I, TeM MeHblle Bpems OTKIuKa. YToObl yBeTUYHUTh 3HaYeHHE |,
€CJIM MEePEPEryIMPOBAHUE CUCTEMBI CIIMILIKOM BEJIMKO WJIM BPEMsI IMHAMUYECKOIO OTKJIMKA
cnuikoM MeaneHHoe. Ho cimmikom Gonpiioe 3HadeHue | Bei3oBeT konebanus cuctemsl. Ha puc.
9 moka3aHo OTclIeKUBaHUE 00paTHOM CBsA3H, BbI3BaHHOE 1. Jluddepennmanbuas nocrosunas D
BJIUSIET HA YYBCTBUTEJIBHOCTh OTKJIMKA CUCTEMBI. YBelInueHue D MOXKeT clienarbh OTKIUK
CHCTEMBI 00JIee UyBCTBUTEIBHBIM, HO CIIMIIKOM OOJbIIOE 3HadueHne D Takke MOXKET BBI3BATh
KOJIEOAHUS CUCTEMBI.

Feedback

A Curve(Large 1)

Given Curve Given Curve

Feedback Curve(Large P)

Feedback Curve(Small P)

-
-

\

Puc. 8 Dddexr orciaexkuBaHus 0GPATHOIM Puc. 9 D dexT orcnexuBanus 06paTHoi
CBSI3M OT NPONOPIMOHATBHON KOHCTAHTHI P CBI3H OT NPONOPUHOHAIBLHON KOHCTAHTHI |

VYBenuuuth 3HaueHue P kak MOKHO OoJiblile, COXpaHss MPHU 3TOM OTCYTCTBHE KOJeOaHUU B
cucTeMe. 3aTeM peryaupyroT HHTErpaIbHYI0 MOCTOSHHYIO | 1 06ecrednBatoT ObICTPYIO PEeaKILIUIo
CUCTEMBI, NOJ/IEpKHUBasi IEpeperyaupoBaHue Ha HU3KkoMm ypoBHe. Eciu perynuposka P u I no-
IIPE)KHEMY HE MOXKET YIYYIIMTh YYBCTBUTEIBHOCTH CUCTEMBI, MOXHO COOTBETCTBYIOLIUM
00pa3zoM HacTpouTh TuddepeHnranbHy0 MocTosHHYI0 D.

[Tpumeuanue 2: PerynupoBka komdopra npu padote
O@ynknnu P02.03 ~ P02.13 asisirores mapamerpamu 1IN I-perynsatopa Ay HACTpONKH
OTJENBHBIX CEeKIIHiA BO BpeMs paboThl (cM. puc. 6). Hactpoiika mapamerpos P02.03 ~ P02.13
MOKET YAYUYIIUTh KOM(POPT B pa3IUYHbBIX CEKIMIX BO BpeMs paboThl Iudra.

P02.03, P02.04, P02.05 — cekmus Hu3Koi ckopoctH (cM. puc. 6.4) [IN/I-mapamerps! P1,
I1, D1. Bee ¢yHKIIMM 3THX MapaMeTPOB ONMUCAHBI B IPUMEYaHuu 1.

P02.06, P02.07, P02.08 — cexuus cpeaneit ckopoctu. [IM/[-mapametpsr P2, 12, D2.

P02.09, P02.10, P02.11 — cexuus Beicokoi ckopocTH (cM. puc. 6.) [IM/I-napametpsr P3, 13,
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D3.

P02.12 u P02.13 — »3TO 1Be YacTOTHl MEPEKIIOUEHUs (WM TOPOTOBBIC 3HAYCHMS),
UCTIOJIb3YeMble ISl pa3elieHus y4acTKOB HU3KOM, CpeHel M BBICOKOM CKOpOCTH Ha paboueit
kpuBoi. Cxopocts Hke P02.12 (fl) ompenensieTcss Kak y4acTOK HHU3KOM CKOPOCTH, CKOPOCTH
Beimie P02.13 (f2) ompenensiercss kak y4acTOK BBICOKOW CKOpPOCTH, CKopocTh mexay fl m 2
OTIpe/IeIISIeTCS KaK y4aCTOK CPEHEH CKOPOCTH.

P02.17 — »10o mapamerp Hecymed uyactorsl LIIMIM wunBepropa. Uem Bblle Hecymias
4acToTa, TeM MeHblle myM asurarens. Ho sto yBenuuut motepu. [lonb3oBarento oObIUHO HE
HY)KHO €r0 YCTaHaBJIMBATh, MOXXHO B3sITh 3HaYeHHE 10 ymodanuto (6 x['m). Ecnu HeoOxonumo
YMEHBIIUTh IIYM JBHUraTells MyTeM YyBEJIUYEHUS HEeCYIIed 4acTOThl Ha MECTe YCTAHOBKH, U3-3a
dakTOopa yBENTMYEHHUS MOTEPb WHBEPTOpPA, MHBEPTOpP HODKEH YMEHbIIaTh 5% Ha KaKObli
npupanienue 1 kI'1, korga Hecymas 4yacToTa MPEBBIIACT 3HaYEHUE Mo yMondanuto. P02.18 —
3TO MapaMeTp WHPUHBI Iporryckanus. OObIYHO MOIB30BATENIb MOXKET HCIIOJIB30BATh 3HAYCHHE TI0
YMOJIYAHUIO, 1 €My He HYXHO ero HactpauBarb. Ero (yHKIUS 3aKiII04aeTcsi B aBTOMATHYECKOM
M3MEHEHUU HECYILIEH 4YacTOThl B Ipe/eiaX YCTaHOBJIEHHOIO JHana3oHa. JTO TAaKXe MOXKET
YMEHBIIIUTH IITyM JIBUTATENS B ONPEACIICHHBIX o0cTosiTenbeTBax. Hanmpumep, P02.17 ycranoBien
Ha 6 k[, P02.18 ycranoenen na 0,4 x['1, dakTuueckas Hecymias 4acToTa WHBEPTOpa OyaeT
ABTOMAaTUYECKHU U3MEHATHCS B npenenax 5,8~6,2 k.

I'pynna nmapamerpos P03.

[Tapamerp P03.00 mo3Bonsier BbIOpaTh peXuM 3aAaHus ckopocTH. CambiM
pacnpocTpaHeHHbIM siBisgercs pexxuM | (L{udpoBoe yripaBieHre B ABOUYHOM KOJIE).

[Tapamerpsr P03.01-P03.21 gocTtynHbl K peryjivpoBKe TOJIBKO B Clydyae, €Clu napamerp
P03.00 ycranosnen B 3Hauenue «1» (LludpoBoe yrpaBieHue B JBOMIHOM KOJIE).

Jlisa ympaBieHHs BXOJAaMH MOXKET HCIONB30Barbcs Kak KOMOHMHAIMS U3 2-X OUTOB
CKOPOCTH, TaK U KOMOMHAIMs u3 3-X OuToB. Tabnwma ncmonb30BaHUS CKOPOCTEH MpUBEICHA B
cnenyromei Tabauie 4:

3aanne CKOPOCTH lbut ckopoctu 0 but ckopoctn 1 but ckopoctu 2
Ckopocts 0 0 0 0
Ckopoctb 1(P03.07) peBusns 1 0 0
Cxopoctb 2(P03.08) momxox 0 1 0
Cxopoctb 3(P03.09) HOMUHAN 1 1 0
20ura

Cxopoctb 4(P03.10)

Ckopocts 5(P03.11)

CkopocTtb 6(P03.12)

— o= O
el Ll k=) ==}

— | = [ — | —

Cxopocts 7(P03.13) HOMMHAN
3 buta

Tabnuua 4. butoBast koMOUHaIs.

OOBIYHO TIPH HMCTONB30BaHUM 2-X OWTOBOM KoMOuMHamuu CKOpPOCTh 1- 3TO CKOPOCTH
MOJXO0Ja K ATaXYy, CKOPOCTh 2- PeBu3nonHas ckopocts. CkopocTs 3- HomuHanbpHas.

IIpu ucnonb3oBanuu 7 ckopocredl ( 3-x OuToBas KOMOMHAIUS ), 3aJlaHU€ CKOPOCTH
HYXXHO CPaBHHUBATh C JOKYMEHTALIMENW HA CTAHIIMIO YIIPABJICHUS.

Cxopoctu 3anatotces B ['epuax. [Ipu BeiOOpe ckopocTelt Hy>)KHO UMETh 3TO B BUAY.

ITpumep: HomunHanmpHast ckopocTh y cHUHXpoHHOH nebeaku 12,8 T'm sto 100% wu
cocrasisier 1mM/c.

Toraa ckopocts moaxona k 3taxy 1,281'- 10%, uro cocrasmuser 0,1m/c

[To 37O e NponopLUHH YCTAaHABIMBAEM OCTAJIbHBIE CKOPOCTH.

C nomonisro napamerpoB P03.01-P03.06 ycranaBnuBarOT yCKOpEHHUE, 3aMEIJICHUE U S-
o0pa3Hyl0 KpHUBYIO pasroHa W 3amenneHus. Bce 3Tu mapameTpbl BIUSIOT Ha KOM(OPTHOCTH
MOe3KM a Takke Ha 3(PQexkTUBHOCTHb IBMKEeHUs audra. J[aHHbIe MmapaMeTpsl 3a7ar0TCs B
cekyHaax. Uem Oompliie 3HaYCHHE MTapaMeTPOB, TEM MSTUE paMIla YCKOPEHUS U 3aMEJJICHUS.
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Pabora pexnma 3Bakyanmm.
B rpymnmne mapamerpos P04 3agaercs pexxuM pabOThI 3BaKyaluu.
[TapameTp P04.08- CkopoCTb B peKHME HBAKyallNH.

P04.18- HanpsixeHue pu dBaKkyaluH.

P04.19 — HanpaBnenue ABUKEHUS B PEKUME dBaKyallUH.
P04.19=0 HanpaBneHue IBUKEHUS B pEXKUME 3BaKyallul ONPEIENIAETCs CTAaHI[UEH YIIPaBICHUS.
P04.19=1 Ilpu nomaye OJHOIO CHUTHAJIA HANpPaBJICHUA OT CTAHIMU YIPABICHUS JIBUKCHUE
IIPOUCXOJUT B COOTBETCTBUE C 3TUM CUTHAJIOM, IIPU I0/lauy€ ABYX CHUTHAJIOB HAIpaBiCHUS OT
craniuu ynpasnenus [1Y4 BeiOupaer onTuManbHOE HaIPaBlIEHUE IO MOMEHTY.
P04.19=2 He3aBrcumo OT 3a/JaHHOTO HAIpaBJICHHUs OT CTaHIMH ynpasieHus [1Y cam BeiOupaet
ONTUMAJIbHOE HAIIPABJIEHUE 110 MOMEHTY B JIETKYIO CTOPOHY.

HacTtpoiika koMpOpPTHOCTH ACHHXPOHHOU Je0eaAKu 0e3 IHKoAepa.
Hacrpoiika crapra.

B crnenytoieli Tabnuile onucaHbl mapaMeTphl, BIUSIONIME HA YIIyYIlICHUE
KOM(OPTHOCTH CTapTa U OCTAHOBKHU
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No Onucanue | 3HaueHue 1o | JluamnazoH En. [TosicneHue
Hap napamMeTpa | yMOJI4YaHHIO PEryInpoOBKH H3M.
TOYHOCTH orperynupyiite P04.23
BBIPABHUBAHMUS u P04.24, uToObI
P04.23 | nudra B | 100.0 0.0~200.0 % MOBBICUTH TOYHOCTH
JIBUTaTEILHOM BBIPaBHUBAHUSI.
pexKIMe
TOYHOCTh
P04.24 | PPIPABHHBANIBLE 1 0.0~200.0 %
TeHepaTOPHOM
pexKIMe
P04.25 0 Peseps
Ecmu P00.02=5,
3HAYECHHUE 110
YMOJTYaHHUIO PaBHO 3:
0: HOpMaITBbHBIH IIyCKOBAas 4acToTa
PEXKHM 3arrycka IpsSIMOTo U 00paTHOTO
3: 3amyck MycKa, P ITOM
IOJIO)KHUTCIIBHON qacToTa yaCpKaHUs
P04.26 " 3 073 ITyCKa BBEPX U BpeMs
OTpHIATENLHON yAEpKaHUS PaBHBI
HaYaJIbHOU P04.27~P04.28,
4acTOTOH 4acTOTa y/lep KaHHs
ITyCKa BHU3, BpeMs
yaepxkuBanus - P04.
29-P04.30
Yacrota YacTtoTa yaepkaHus B
P04.27 | ynepxanuss  Bo | 0.00 0.00~10.00 Hz TEYEHUHU ITOTO
BpEMJ TOABEMA BPEMECHH Ha CTApTE
Bpewms, B BBEPX U BHU3
P04.28 | [oICHIE 0.0 0.0~10.0 S
KOTOPOTO
4acToTa




YACpP)KABACTCS

BO BpeMs
nogbeMa
Yacrora
P04.29 | ynepxanuss B0 | 0.00 0.00~10.00 Hz
BpEMsI CITyCKa
BpeMs
P04.30 | ymepxarns Bo | 0.0 0.0~10.0 s
BpeMsi CITyCKa
Hapacraromuit Korna P00.02 =5,
P04.31 | Tox cusatusa | 5.0 0.0~200.0 % YCTaHOBUTE TOK
TopMo3a Beepx OTKpBITHUS BBEPX U
Hapacraromuii BHM3.
P04.32 | Tox custusa | 5.0 0.0~200.0 %
TopMo3a BHu3
MaxkcumabHBIN Korma P00.02 =5,
P04.33 | Tox wmmxexuu | 100 80~200 % BKIJIIOUCHHUE OTAYH
IIPH 3aITyCKe ITyCKOBOTO TOKa MOXET
MTOBBICUTH KOM(pOPT
npu nycke. Korna
MaxcumManbHas P04.34 ne pasHo 0,00
P04.34 | HacTOTa mpH | 4 g 0.00~10.00 Hy I'n, mogada myckoBoro
nojiaye TOKa BO TOKa pa3pelleHa, eciu
BpeMs ImycKa P04.34=0,00 I'my,
noyiaya MycKOBOT'O TOKa
OTMEHSIETCSl.
P04.35 0 Peseps
Tok JIEHCTBYET KOraa
TOPMOYKEHHS P00.07=2: (3amennenue
MOCTOSIHHBIM + TOpMOJKEHUE
TOKOM B (ase ITOCTOSTHHBIM TOKOM )
OCTaHOBa,
(hakTHuecKuit
TOK TOPMOXKEHHS
YMHOXaeTcs Ha
KO3 PUITHEHT
P04.36 | ycunenus 100.0 0.0~120.0 %
P04.40 WA
P04.41 B
3aBUCHMOCTH OT
TEKYIIEro
COCTOSTHHS
JIBUTATEIbLHBIA
WITH
reHepaTOpHbIN
PEKHIMBIL.
4acToTa Ycranosure
PO4.37 | TOPMOXKERHS 1,50 0.00~10.00 Hy Ha4YaJbHYIO YacTOTy
MOCTOSIHHBIM TOPMOXKEHHS
TOKOM HOCTOSIHHBIM TOKOM
BpeMs MosxHO yOpaTh IyTy B
TOPMOXKEHHS KOHTaKTOpe
P04.38 | MOCTOAHHEIM 1.0 0.1~10.0 S
TOKOM,
JIBUTaTENbHBII
PEKIM
BpeMs MorkHo yOpaTh ayry B
TOPMOXKEHHS KOHTaKTOpe
P04.39 | MOCTOAHHEIN 1.0 0.1~10.0 S
TOKOM,
TeHEPATOPHBIN
peKUM
P04.40 | Ycranosure Tok | 100.0 0.0~100.0 % OO6b19HO HE
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TOPMOKEHHS BO perynupyercst
BpeMsI
JIBUTATEIILHOTO
pexnma
TOPMOKCHHSI
TIOCTOSTHHBIM
TOKOM,
(hakTHuecKuit
TOK TOPMOYKEHHUS
paBeH
P04.36*P04.40.

VYcTaHOBHTE TOK OO6bIYHO HE
TOPMOKEHHS BO perynupyercst

BpeMst
TOPMOKCHHSI
TeHEepaTOPHOTO
pexnma
TIOCTOSTHHBIM
TOKOM,
(hakTHuecKuit
TOK TOPMOYKEHHUS
paBeH
P04.36*P04.41.

P04.41 100.0 0.0~100.0 %

Hacrtpoiika KoM(pOPTHOCTH OCTAHOBKHM.

Hnst koMOpTHOH OCTaHOBKHM JH(Ta HCHONB3YETCS PEXHM 3aMEIUICHUS C TOIJEPKKOU
JIBIDKEHUSA O HATOXXEHHUS TOPMO3a, JaHHBIN PEKUM ycTaHaBiuBaeTcs napamerpom P00.07=2.

3azepKa Ha pacTOpMaKMBaHUE MPHU MyCKe ycTaHaBiauBaeTcsl mapamerpoM P06.06. 3anepxka
HaJIOKEHUS TOPMO3a IIPU OCTAHOBKE ycTaHaBnuBaeTcs napamerpom P06.07.

YCTaHOBUTH MapaMeTpbl «BPEMEHU TOPMOXKEHHS TIIOCTOSHHBIM TOKOM B TI'€HEpaTOPHOM U
neurarensHoM pexxume (P04.38 u P04.39)»; Ecnam nHBepTOp HE MOXET YNpaBIATh ABUraTeleM Ha
HHU3KOH CKOPOCTH, CKOPOCTh ABUTaTeNIsl HE yMEHBINACTCS, & UHOTAA YBEIMYMBACTCSL.

YcTaHOBUTE TOK TOPMOXKEHHS IMOCTOSHHBIM TOKOM B (aze octanoBa(P04.36), pakruueckuii TOk
TOPMOXKEHHSI YMHOXKaeTcst Ha kodpuuueHt ycunenus P04.40 uiau P04.41 B 3aBUCHMOCTH OT TEKYIIETO
COCTOSIHUSI IBUTATEIIbHBINA I TeHEPATOPHBINA PEXXUMBI.

[Mon6opom mapamerpoB P04.38 u P04.39 MOXHO yCTpaHWUTh OTKAT MPH OCTAHOBKe JH(TA, MPU
yBenmnuennn  P04.39  (mo ymomwyanmio 1 cex) BpemMs 10 MOMEHTa HAaJOXEHHS  TOpPMO3a
YMEHBIIAETCS, MPU 3TOM CKOPOCTh JBIDKEHHS 0 MOMEHTa OCTAHOBKHM MOXKHO YCT@HOBUTH ITapaMETPOM
P04.37 (mo ymomganuto 1,5 T'm), mpm 3TOM YCTaHOBJIICGHHOE 3HAYEHHE MIOJDKHO OBITh MEHbBINE, YeM
3HaueHue ycTaHoBJIeHHoe B nmapamerpe P03.07(ckopocTh moAX0Aa K 3TAXKY)

VYBenuunTh mapamerp «moBblmeHUs HampspbkeHuss OLV  (P04.22)». Baumanme, ecam 3T0
3HaYeHUEe YCTAHOBJIEHO CJMIIKOM BBICOKHM, 3TO BbI30BET Neperpy3Ky HHBEPTOpA MO0 TOKY;
CrabuipHas paboTa Ha HU3KMX CKOPOCTSX PETYIMPYETCs B IapaMeTpax:

1. PO04.14. Ecnu 3amyck Ha HHM3KOW CKOPOCTH 3aTpyJHEH, a TpeOyeMbli KpYTSIIUi MOMEHT Ha
HHU3KOH CKOPOCTH BEJIMK, YBEIMYBTE 3TOT IapaMeTp.

2. P04.22. PexomeHayercsi, 4TOOBI IBW)KEHWE HAa HU3KOM ckopocTu (Obuta He MeHee 3*P01.07
(cxonmbxenne). Ecnu mudrt paboraeT Ha HHU3KOW CKOPOCTH C TIOCTOSHHOM BHOpanmeH, cHavyaia
MPOBEPHTE, HE YCTAHOBJIEHO JIM CIIMILIKOM HU3KOE 3HAYEHUE HU3KOW ckopocTu. Ecnu HacTpolku
HOpMaJIbHbIE, BBl MOJKETE OTJIAANUTh 3TOT ApaMeTpP, YTOObl YMEHBIIUTH BUOPALIUIO.
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Hwke npuBenieH BpeMeHHOH TpaduK anropuTMa paboThl ACHHXPOHHOTO JIBUTaTels 03 SHKOAEpaA.
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Bbixoyg, MY [ 1]

KOHTpOAL EHA

TOpMOZE

Bozfy#OeHKe QERTETENR

Ebnixog, KOHTIKTOP EXNDMEH

KOMEHA3 CHOPOCTH

KOME®AE BKA TOPMOSS

Puc.12 Anropurm padotst ITH 6e3 saKonEpa

Pazpewsekke paboTo
CHIHAA CHOPOCTE O
CHIHEN TOPMOS HANOHEH
CHTHEN KOKTIHTOP EBIKA

owey sozbyHassus

A EHTETERR

Tabnwuia 5. HeucnpaBHOCTH MHBEPTOPA U MEPHI TI0 UX YCTPAHECHHUIO

Kox HHankanus
bmmokn | HEUCIPABHOCTH

Bo3MmoxHas npuynHa

Pemenue

1 3amura
MOJLYJIS OT

Har[p;m(eHHe Ha KJIEMMax
IIOCTOAHHOI'O TOKa CIIMIIKOM
BBICOKOEC

ITpoBepbTe NMEKTPONHTAHHE CETH, YOSTUTECh, YTO
OoJIbllIasi HHEPLIMOHHAS HAarpy3ka He UMeeT NoTpebiieHre
TOPMOKEHHUSI SHEPIUH U OBICTPO OCTAHOBHTCSL.
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Heperpysku

ITpoBephbTe, HET TM KOPOTKOTO 3aMbIKAHHs B ABUTATENE 1

0 TOKY Kopotkoe 3aMbIkaHHE B N
. o BBIXOJTHOH ITPOBOJIKE, a TAKKE €CTh JIU KOPOTKOE
niepudepuitHOM ycTpoiicTBe
3aMbIKaHHE Ha 3eMJII0
. [IpoBepuTs BEIXOAHYIO a3y, KOHTAKTOP, HOAKITIOUEHHE
[oTepst BbIxOgHOM (a3bl PoBep y1o dasy, P,
JIBUTaTeIIsL.
Cboti sHKOIEpA IIpoBepbTe 3HKOAEP UM €r0 MPOBOAKY.
Bpax WK NOBPEKICHHOE OO6parturech K IpohecCHOHATBHBIM TEXHUKAM IS
06opyI0BaHHe 00CITyKUBaHHS
Pa3bem BHyTpH HHBEpTOpa OO6parturech K IpodhecCHOHATBHBIM TEXHUKAM IS
ocnalieH 00CITy)KHBaHHS
Jeranmu cunoBoit nenu
TICPETPCBAIOTCA 13-3a TIpoBepbTe BEHTHIATOP OXMaxaenus. [IposepsTe
HCUCIIPaBHOCTH MPaBUILHOCTh MUTAHHS OXJIAKIAOIIET0 BEHTHIATOPA 1
OXJIOKIAIONIEr0 BEHTWITOPA HaJHuMe rpssH
WM CHCTEMBI OXJIKICHHSL.
NPEAYIPEXIEHUE. Bo uz6exanue noBpe:xnenus |GBT unBeprop nomken
OBITH 3aMyIIeH Mocjie yCTPAHEHHs] MPUYHHBI HEUCIPABHOCTH.
[oBpexeHHBII JaTYNK TOKa 3aMeHHTe aTIhK TOKa
Ommbka ADC
Bosnmiia npobrema ¢ 3aMeHHTe [UIaTy yIpaBIeHHs
TEKYIIHUM IUKJIOM BBIOOPKH
CHI3HTB TeMIIepaTypy OKPYyXKaloIeH Cpeabl, yCHINTh
BEHTHJIALIMIO ¥ OTBOJ TETlIa
Temneparypa I . N
" OJUIepIKHBaiiTe TEMIIEpaTypy OKPYKaloIIeH cpebl
OKpY’KaIOIeH cpeibl UL 4{)0" PaTypy OKkpy LK cpet
HIDK WY IPOBEPSIATE MOIIHOCTH HHBEPTOpA B
CITMIIIKOM BBICOKA N JIH TIPOBEPAMTE MOILHOC epropa
COOTBETCTBHH C 9TOH IPOU3BOUTEIHEHOCTBIO.
[ToBpexneHnsle
H BEHTHJIATOPHI OXTKICHHSI ITpoBepsTe, XOPOIIO U MOAKITIOUEH KaOeIb MUTAHHS
Cperpes WY TIOTIaIaHne BEHTHJIATOPA, MJIM 3aMEHUTE BEHTHIIATOP TOTO XK€ TUIA U
panuatropa MIOCTOPOHHHX MPEIMETOB B yJIalIuTe HOCTOPOHHUE MPEMETEI.
CHCTEMY OXJIAJKACHHUS
[TpoBepsTe BeHTHIATOP OXNakaeHus. [IpoBepbTe
Bentusarop oxmaxaeHus MIPaBUIILHOCTD MTUTAHUS OXJIAKIAIOLIETO BEHTHIIATOPA U
HCUCTIPABCH 3aCOPEHUE IPs3bI0.
OTKa3 Lemu onpeAesIeHust O6paruTech K NpodeccHOHANBHBIM TEXHUKAM IS
TeMIIEepaTypel 00CITyKHUBaHHS
[ToBpexaeHHbI TOpMO3HOH | 3aMEHUTE COOTBETCTBYIOLIMM NPUBOJHON MOy WU
Hewucnpasrocts OJI0K IIJ1aTy YIPABICHUS
TOPMO3HOTO . .
6oka Bremnit ropmosHoit 3aMeHuTe PE3UCTOP WM MPOBEPHTH TMHUIO TOPMO3HOTO
PE3HCTOP MITH MPEPBIBATEND | pesycropa
Lenn
Cropen Upe3MepHBlil TOK BBI3bIBAET
NPeIOXpaHHTEND Teperopanue [TpoBepsbTe, HE pa30OMKHYTa JIH LIEMb TPEIOXPAHUTEIS U
TpeoXpaHHTen] He oca0Iia 1 TOYKa COeANHEHUS
Bxonnoe HanpsxeHne
[TpoBepbsTe BXOAHYIO MOIITHOCTD
MHUTaHUS CITUIIKOM HU3KOe
I} —— Pe3kas octaHOBKa
BEIXOHHOﬁ JIBUTATEINs WK Cepbe3HbIe YcTpaHuTh NPUYHHY OCTAaHOBKH ABUTATEIs, yMEHBIIUTh
. H3MEHEHHS Harpy3KH pe3Koe U3MEHEHHE Harpy3KH
KPYTALIANA
MOMEHT .
C6oii sHKOAECPA [IpoBepbTe IHKO/EP WIIH TPOBOJIKY.
o ITpoBepsTe, He 0CTAOIEHBI JTH KIICMMBI JIBUTATEIS U
[ToTepst BeIXOAHOH (ha3br
BBIXOJHAs MPOBOAKA.
Bpews pasrora camikom VYBenuuuTh BpeMs pasroHa
OTkiOHEHHE Majo pEMs p
CKOpPOCTH

CrnumkoM OoIbIIast

HaiiTi npuunny BbICOKOH Harpy3Kku, yCTpaHUTh
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Harpyska

HCUCIPABHOCTH

CIUIIKOM HU3KUH Tpeaen
TOKa

CoOTBETCTBYIOIIUM 00pa30M yBEIHYbTE TEKYyILEE
HpeeNIbHOE 3HAYEHUE B IIpeJiesax JOIyCTUMOTO
JiMarnasoHa

Bo Bpewms pasrona.

3ammra MmuHbI OT

AHOMaJIbHOE BXOJHOE
HanpsHKCHUE MUTAHUS

HpOBepBTe HUCTOYHHUK IMUTAHUA BXO4a

OueHb OBICTpPEIN CTapT Ha

. ITomoxauTe, NOKa MOTOP HE OCTAaHOBHUTCS, U TOBTOPHO
TiepeHaNpsLKCHIA HOMUHAJIBHOU CKOPOCTH ’ p ’ P
3aIyCTHUTE
MOTOpa
MOMEHT HHEpLHH HArPY3KH Vcnonb3yiTe NOAXONANINE KOMITIOHEHTHI
(Bo Bpemst CITUIIKOM BEJIHK JMHAMHYECKOTO TOPMOKECHHSI.
(azer
TOPMOKCHIL) Bpews ropmorkerns VBEnMYUTB BpeMs TOPMOKEHUS
3ammra oT CJIMLIKOM KOPOTKOE P P
HepeHanpsHKeH
8 JiS HA ITHHE ConporusieHue
DC TOPMO3HOTO pe3NCTOpa IToAKITFOYHTE MOAXOAAIINN TOPMO3HON PE3NCTOp
CJIMIIKOM BEJIMKO HJIM HE
HOJKJIIOYECHO
Henopmanbhas BxogHas
ITpoBepbTE BXOJHYO MOIHOCTD
(Pabora Ha MOIIHOCTb
ITOCTOSTHHOM .
cKopocTH) MOMEHT HHepPLHH HArPY3KH BeiGepute MpaBHiIbHbIH KOMIIOHEHT TOPMOXKEHHS,
C T— CITMILIKOM BETHK OTpeOIsIeMBblit SHEprHe
HepeHanpsHkeH c
OIIPOTHBIICHHE
Wsl Ha IIMHE .
DC TOPMO3HOTO pe3HcTOpa Vcnonb3yiiTe MOAXOMSIINEe KOMITOHEHTBI
CITHIIKOM BEJHKO WK He JMHAMHUYECKOTO TOPMOKCHHSI.
HOJIKITFOYCHO
HanpsbkeHne nuTaHus HIDKE
MHHUMAJIEHOTO pa6?qer0 TToKITIOYHTE TTOIXOAMIMI TOPMO3HOM pe3nucTop
HaNpsDKEHHS yCTPOKCTBA
IIpourcxoauT MrHOBEHHBII
Soii ITpoBepbTE BXOJHYIO MOIHOCTD
cOo# nuTaHus
ITpoBepbTe BXOIHOE MUTAHHUE, OCIE TOTO, KaK BXOJHOE
HaHpﬂ)KeHI/IC BXOJJHOT'O HaNpsAKEHUE CTAHET HOPMAJIbHBIM, IIEPE3aAITyCTUTE
HCTOYHMKA MUTAHHUS nocne copoca.
CITHIIIKOM CHJIbHO
9 KoJ1e0nercs
KitemMsI O110Ka THTaHUS
OCTaGIEHEL ITpoBepbTe BXOJHYIO TPOBOAKY
IlonmxenHoe
HanpsDKEHHe AHOMaIbHbIii BHYTPCHHHH O6paTuTech K NPO(ECCHOHAIBHBIM TEXHUKAM IS
[IUHB HUMITYJIbCHBIA HCTOYHHK oBcIyKuBaHUS
MTHTAHHS
Bonbuas Harpyska mo
MyckoBOMY TOKY, W3MEHUTH CHCTEMY 3JIEKTPOCHA0KEHHUS, YTOOBI OHA
CYUICCTBYIOLIAA B TOM KE COOTBETCTBOBAJIA CIIEU(DHKALIMH
CHCTEMeE JIIEKTPOCHA0KEHUSI
IIpoBojxka Ha BbIXOzIE
WHBEPTOPa HEHCIIPaBHa,
OTCYTCTBYCT MIIH ITpoBepBTE IPOBOJIKY Ha BHIXOJIE MHBEPTOPA B
OTCOCIMHEHA. COOTBETCTBHH C pabOYMMH MPOLEAYPAMHU U YCTPAHUTE
BBIXOJIHOI TepMHUHA OTCYTCTBYIOIME COSIMHEHHS U OTKIIFOYCHUS.
10 [Torepst ocnabiieH
BBIXO/THOM MOIIHOCTh JBUTATENS
GbasbL CIMIIKOM Mana, MeHee 1/20 ot

MaKCUMaJIbHOM MPUMEHUMOMN
MOIIHOCTH JIBUTaTEIIsI
WHBEPTOPA.

OTtperynupyiiTe MOITHOCTh HHBEPTOPA WIIM MOIHOCTH
JIBUTATENS

Brixo TpexdasHslit
HECUMMETPUYHBIN

[IpoBeprTe, B XOpOILIEM JIM COCTOSIHUU IMPOBOJIKA
JBUTATEIA.
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BeikmrounTe nuTanue, 4To0bI IPOBEPUTD,
COOTBETCTBYIOT JIU XapaKTEPUCTUKH BBIXOJHOM
CTOPOHBI HHBEPTOPA U KJIEMM CTOPOHBI TIOCTOSTHHOTO
TOKa.

Hwuskoe HaIpsKCHUEC CCTU

HpOBepBTe BXOAHYIO MOIIIHOCTH

Teperpyska no HenpasnibHas HacTpolika ITpaBUIBHO HACTPOHTH HAPAMETPBI IBUTATEIIS
TOKY ABUIATCIIA 11apaMeTPOB JIBUTATENIA.
Ha HU3KOH
cKopocTH (B BricTpplit 3amyck mpsamo Bo 3amycTuTe JBUraTeNb MOCe €0 OCTAHOBKH
pesKIMe BpeMsi paboThI JIBUTATENIS
YCKOPEHHST) Bpems pasrona ciuikom
Maio Uit MHEpLHH VBeNUUUTE BpeMsl pasroHa
Harpysku (GD2)
M3KO€ HATIPSHKEHHUE CETH 0BEPHTE BXOIHYIO MOIIHOCTD
H 17
Teperpy3ka o MOMeHT HHEpIHH Hcnonb3yiTe MOAXOASIIHE KOMIIOHEHTBI
1 TOKY JIBUTATEIIS HArpy3KH CIHIIKOM BEJTHK AHHAMHMHIECKOTO TOPMOXKEHHA.
Ha HU3KOH
CKOPOCTH (BO HenpasuiibHast HacTpoiika ITpaBUIBHO HACTPOHTH HAPAMETPBI IBUrATEIIs
BpeMst [apamMeTpoB IBUTATEIIs.
3aMe/IJICHUS )
Bpewmst TopmorkeHst
CITMIIIKOM MaJIO JUIst VBenuuUTh BpEMs TOPMOIKEHHS
uHepuuu Harpysku (GD2)
HU3KOE HAIPSHKEHHUE CETH TIpoBephTE BXOJHYIO MOIIHOCTS
[leperpyzka no v
TOKY BHTATEN Peskoe H3MeHEHIe MEHBIIUTH YACTOTY U AMIUTUTYJLY PE3KOTO
- Harpy3KH B IBIKESHHH W3MEHEHNUs] HATPY3KH
CKOpOCTH (B
eKIME .
p . HenpasnnbHelii mapamerp VYcraHoBHTE MPAaBHIIBHBIC TTAPAMETPBI IBUTATES
MIOCTOSIHHOM IBHTaTeNs
CKOpOCTH)
Hesepnoe noaxmntouenue
[paBUIIBHO MOIKIIOYUTH SHKOIEP
9HKOJIEpa
OHKonep 0e3 BBIXOIHOTO
Soit IpoBepbTe SHKOAEP U MCTOYHHUK [UTAHHUS
12 Co6oit CUTHaJIa
3HKOJIEpa
DHKozep 6e3 BXOAHOTr0
[ToBTOpHOE MOAKITIOUEHHE
CHrHana
HenpaBHisHeIi Koj V6enurech B IPaBHILHOCTH YCTAHOBKH
dyrKIIH (yHKIMOHANBHOTO KOJ[a SHKOIEPa.
Tox I[ToTok TOKa He CHHXPOHHBIH [BUraTelb IPOCKAIb3bIBAET
Onmokupyercs
13 oOHapyxeH
3¢ GEeKTHBHO, KOT /1A
Ha OCTaHOBKE O6paTuTech K MPOhECCHOHATBHBIM TeXHUKAM IS
JIBUTATEIb
00CITyKHBaHUS
OCTaHOBJIEH
Pesepc cropoct Bo Bpemst IpoBepbTe, HE H3MEHEHA JIM BHEIIHSAS HArpy3Ka
BBINOJTHEHUSI
CKOpoCTh HocnenosarensHoCTs (a3 VI3MEHUTH MOCIEN0BATENLHOCTE (ha3 ABUTATENS W
o6paroro xoaa SHKOZEpa U IBUraTe]IA JHKOJIEpa
14 BO BpeMs HECOBMECTHMA
paboTst Ilpu 3amycke JBUTATEID
PEBEPCHpYET, 1 TOK CIULIKOM HU3KUM [PEIEN TOKA UM HECOOTBETCTBUE
JOCTHIaeT MPEAETBHOTO JABUTATEINIA
TOKa
C Topmo3 ocnabieH,
¢ KOPOCTb BHTATEIb [IpoBEPUTH yIepKAHKE TOPMO3a
15 OOHapyXCHa poOYKCOBBIBAET
BO BpeMs
OCTaHOBKHU DHKozep HapyIIeH, WK

OHKOJEP ociabiaeH

3akpenure SHKOJEpP, YTOObl YCTPAHUTh TIOMEXHU
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Omubka

IIpoBoaxa nBurarens

VI3MEHUTBH MOCIIEeA0BATENIBHOCTD (Da3 WM HACTPOUTh

16 HOCJIE/I0BATEIbHO
ctu das nepernyraHa apameTpsl
JIBUTATEIISI
IToTepst COCTOSHUSI OIS
CHHXPOHHOT'O JABHTaTes IIpoBepbTe ABUTATEND
I MIPUBOJIUT K CBOOOAHOMY
CBBILICHUC
p TaJeHHI0 KaOHHBI
CKOPOCTH B
TOM XK€ Camoo0yuenue yria TToBTOpHTE caMOOOyUeHHE
17 HanpaBJICHUH DHKoJepa HellpaBUIIbHOE
B Ipejesax
NEaKCEI MATBHO [Tapametp sHKOAEpA
. YCTaHOBJICH HETPABHILHO Ilposeppre mineid snkoxepa
JIOITy CTUMOM
WM HapyIIeH
CKOPOCTH
Harpy3ka ciauiikom Benuka
VI HATPY3Ka BHE3AITHO ITpoBepbTe NPUUMHY PE3KOT0 U3MEHEHHS HATrPy3KU
MeHseTcs
IToTepst cocTossHUS OIS
CHHXPOHHOT'O JBHIaTest TTpoBEpHTH MOTOP
MIPOU3BOIHUT K CBOOOTHOMY
TIpeBbiuienue HaJCHHUIO KaOMHBI
CKOpocTH (B .
oA HenpaBunpHblit TECT
] Tax
pea CHHXPOHHOTO yIJIa IToBTOpUTH Camo0OyueHHUE
MaKCHMaJIbHO
18 . 9HKOIepa
JIOITy CTUMOM
CKOpPOCTH) B IMapameTp 3HKOzAEpA
oOpaTHOM YCTaHOBJIEH HEMPaBHIBHO IIpoBepHTs LeTh SHKOACPa
HalpapJIeHUH WM HapyIIeH
OO0parHas Harpy3Kka
CITMIIKOM BEJIUKA WK IIpoBepbTe NPUYHHY PE3KOT0 U3MEHCHHS HArPY3KH
Harpy3ka pe3ko MeHseTcs
[ocnenosarenbH I[Tpobnema ¢
OCTh (1)33 MOJKIIOYCHUEM DHKOIEpa
19
snkozepa UVW WM HETpaBuIIbHAA ITpoBepsTe MPOBOAKY MM H3MEHHUTE T1apaMeTphl
HenpaBUJIbHA YCTaHOBKa mapaMeTpoB
Cboit cpssm ¢ ITpoBepbTe MPOBOJKY HKO/IEPA H TIOBTOPUTE
20 SHKOIEPOM DHKOJIep HEUCTIPaBeH
caMo00y4eHne 3HKO/Iepa.
OpnHa daza gurarens
3aMKHYTa Ha 3eMIII0 ITpoBepbTe IBUraTENlb U BBIXOIAHYIO LETIh
abc ceepxToka
(3-pasunoe
21 MTHOBEHHOE Omnbka sHKOEpa IpoBepbTe 3HKOAEP U NPABHIBHOCTD MOIKIIFOYCHHS
3HAUEHHE)
Her nposepku netnu unu
HEUCIPABHOCTH TITATHI 3aMeHuTe IUIaTy MpuBoIa
NpHUBOJIA
Berxonwoe pere ne ITpoBepHTH LieNb yIPABICHHUS pee
paboTtaet POBCp yip P
Ommbka N
” oGHanvR s Peeifnbiit TopMO3 He [IpoBepbTe, He ocnabiieHa 1 UM OTCOSAMHEHA JIN
Py OTKpHIBAETCS JIMHUS TIMTaHUS TOPMO3a.
TOpMO3a
Onement 0bpaTHoi cs3H Otperynupyiite 3JIeMeHT 06paTHO# CBA3M
He 00HapY)KUJI CUTHAJIA
HanpsbkeHune B cetu ITpoBepbTe, COOTBETCTBYET JIM BXOAHOE JINHEHHOE
BxoHoe CITMIIIKOM BBICOKOE HalpsUKEHHE HHBEPTOPY.
23 HepeHanpsHKeHn

(5]

Bo3sHukia npobiema co
CXeMOH oIpeaeneHus
HapsHKEHU UMITYJILCHOT'O

O6paTnTech K TPOHEeCCHOHATBHBIM TEXHHKAM IS
00CITyKHBaHUSI
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HUCTOYHHKA ITATAHUA.

24 OTKIIOUEHHE ITpoGnema c nerneit
suKozepa UVW MPOBOJIKH SHKOJEPA OcnaGJieHHbIE KJIEMMbI WM TIOBPEXACHUE IPOBOJIKH
25 3aMacHoO
26 OHKoJIep He CHHXPOHHBIH IBUTATEIIb HE IpousBecTH TeCT
o0yueH OTIpENeNIII YTOJI SHKO/IEpa
UpesmepHoe BpeMsi paboThl
B COCTOSIHIH IIEPETPy3KI, OctaHoBUTE PabOTy Ha HEKOTOPOE BPEMS, €CIIH OHA
CHOBA TIOSIBIISIETCS TIOCTIe pabOTHI, IPOBEPHTE,
yeM OoJbIlie HAarpy3Ka, TeM
BBIXOHO# KOpOUe BpeMs HaXOAUTCS JIM Harpy3Ka B JOITyCTHMOM JHala3oHe.
27 CBEPXTOK Pe3skast ocTaHOBKa .
(cpenHexBa - ITpoBepbTe IBUTaTEINb WK CTOSTHOYHBIH TOPMO3
ApaTIiHOC KopoTKoe 3aMbIKaHHe N ———
3HaueHHE) KaTYLIKH JABUTaTesst PoBep
KOPOTKOE 3aMBIKaHHE Ha
BBIXOJIC ITpoBepbTe POBOJKY HIIM JIBUTATENb
Ommbka DHKoJiep MOBPEKAEH
28 WA TIPOBOJIKA
SHKOZEpa P IIpoBepbTe FHKOMEP U €TO MPOBOJIKY.
Sincos HEIIpaBUJIbHAA.
Bxonnoe HanpsikeHHe He
COOTBETCTBYET HOpME
[IpoBepuTh HaNPsSIKEHUE CETH
Iloteps
29 P Ioteps ¢a3sl BXOJHOTO
BXOZIHOM (ha3sl
HalpsUKSHUs
Bxomuie knemmbl [IpoBepbTe MPOBOIKY BXOJAHOM KIIEMMBI
ocIabIeHbl
3ammra oT [Tapamerp sHKOAEPA
TPEBBIIICHHS YCTaHOBJIEH HEMPABIILHO TIposeppre mteiid) suKonEPA
CKOPOCTH WJIM HapyIIeH
(peBbIICHHE
30 MaKCHMaJbHOT V3MeHeHNe Harpy3Ku [TpoBepbTe BHEIIHNE IPUYMHBI MyTAllMH HArpy3KH
0 Tpezena "
p Ommbka HacTPONKH
3aIUTHI
CKOPOCTH) rapaMeTpoB 3aIIUTHI OT ITpoBepuTh napameTpsl
HPEBBILICHHS CKOPOCTH
Huskoe HampshkeHue cetn [IpoBepbTe BXOHYIO MOITHOCTh
. W3MeHeHue Harpy3KH BO YMEHBIINTD YacTOTY U aMIUIUTY/1y U3MCHCHUS
MakcumanbrbIi BpeMst paboThI Harpysku
TOK JIBUTATEIIsI Ha
31 BBICOKO# HenpapuibHas HacTpoiika
YcraHoBUTE MapaMeTphl IBUraTels PaBHIbHO
CKOPOCTH apamMeTpoB ABUraTelIs.
[Tapametp sHKOAEpA
YCTAQHOBJICH HETMPABHILHO [IposepuTts nems sHKONEPA
WJIM HapYIIeH
R — HcnpaBbTe HENPAaBUIIBHYIO IPOBOJKY B COOTBETCTBUU C
PYKOBOJCTBOM IOJIE30BaTEIIS.
I[lepexn 3ameHo#t ABUraTeNss HEOOXOAUMO CHaYaa
3amuTa Bpak nBurarens
32 IPOBECTH NPOBEPKY M30JIALUH 3a3€MJICHHS.
3a3eMJICHUS
Tox yTeukn BBIXORHOM O6paruTech K MPpoheCCHOHANLHBIM TEXHUKAM IS
CTOPOHBI MHBEPTOpA Ha oBCIyKuBaHNs
3EMJIIO CIIMIIKOM BEJHK
33 Crapenue CrapeHne KOHJIEHCATOpa O6paTnTech K TPOhEeCCHOHATBHBIM TEXHHKAM IS
KOHJICHCATOpa HHBEPTOpA 00CTyKUBaHUS
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Bremmss

BHemnwuii curaan

34 HEMCTPARHOCTS HEMCTIPERHOCTH BXOTE. IIpoBeppTe NpUUNHY BHEIIHENH HEUCIIPABHOCTH.
TpoBostKa Ha BHIXOE ITpoBepbTe MPOBOAKY Ha BBIXOJIE
HHBEPTOPA HEUCTIPABHA MHBEPTOPA B COOTBETCTBHH € pabOYUMU
el
Brixon oTCYTCTBY®T MM [POLIEAYPAMH U YCTPAHUTE
35 HECUMMETPUY- oTCOC e A OTCYTCTBYIOIIHE COCANHEHHS 1
HBIT i OTKITFOYEHHS.
Tpexdaznsrit qucbananc
pexd nBHraTgnﬂ ITpoBeprTe nBUTaTENH
Ommbka .
. HenpasuibHas HacTpolika
36 HaCTPOUKHI HAPAMETDOB V3MeHHTH TapaMeTpsl HHBEPTOPA.
1apaMeTpoB. PaMETPOB.
Ortkas
37 JR— OTKa3 000pynOBaHHS O6paTuTech K MpoheCCHOHATHLHBIM TEXHHIECKHM
roKa IUIaThl IPUBOJA. CIICLUATUCTAM.
Kopotkoe
Kopotkoe 3aMbikanme
3aMBIKaHue .
38 TOPMOBHOIO BHEITHEH IIPOBOJIKH [TpoBeprTe MPOBOAKY TOPMO3ZHOTO PE3UCTOPA
P TOPMO3HOTO PE3HUCTOpa
pesucropa
MrHoBeHHOE Korga la, Ib, Ic He
39 SHAICHHC TOKa paboTaio, MrHOBEHHOE Ioskanyiicta, 06paTHTECh K HPOhECCHOHATBHBIM
CIMIIKOM 3HAYCHHE TPeXasHOro TEeXHUYECKUM CHEIUATHCTaM 11 0OCTyKMBAHUS
BEJINKO TOKA CIIMIIKOM BEJIHKO.
Cursa KOHTaKTa
Hewucnpasrocts 6 KMY
oGHapyKEHHs OOHapyXCHUA u JLyist IPOBEPKU KOHTAKTOB YIPABJICHUS U OOHAPYKEHHUS
40 KMY YIPABIIAIOIMIANA CUTHAI KMY
KMY otnnuarores
CurHan oOHapyKEHHS
HewncnpaBHoCTh KOHTAaKTa U
0OHapYKeHHs YIPaBIISIOIIMI CUIHAI
41 TOPMO3HOTO TOPMO3HOTO [IpoBepuTh TOPMO3HOI ITpEPHIBATEINH
BBIKJIFOYATEIS BBIKJIIOYATES
OTJINYAIOTCS
3ammuTa IGBT puumHa Ta Ke. 9T 1 Hpu IIpoBepsTe, HET I KOPOTKOTO 3aMbIKaHUS ABUIATEIIS U
OT KOPOTKOT'0 P ’ p BBIXOZIHOI IIPOBOJIKH, a TAK)Ke €CTh JIM KOPOTKOE
42 HeucnpaBHocTH Ne 1 i
3aMBIKAHUSI P T 3aMBIKaHHE Ha 3eMIIIO.
1) BxoaHo# HCTOYHHK
ITUTaHWS CHIBHO
BxoaHoit MCHSCTCA,
44 UCTOYHHK 2) Brarusanue 1) IIpoBepbTe HCTOYHUK NUTAHMUS;
UTaHUSL BXOJTHOTO KOHTaKTOpa NI .
——— HEHOPMATHHOC: ) IIpoBepbTe BXOAHOW KOHTAKTOP
b
3) BpeMeHHBIH HCTOYHUK
ITHTaHHS
MrHoBeHHas
3alura oT To e , 4TO ¥ OIIKOKa Cwmotpu ommbky 21,27
45 Teperpy3KkH o 21.27
)
ToKy 12t
3ammura oT
neperpysku mo
Toky 12t 3ammra | To xe, 9to u ommbka 21,27 Cmotpu ommbky 21,27
y U—I b > >
46 RMS
[Ipenynpexnenu AmnmnaparHoe obecriedeHue
e 00 ommmnbke IUTaThl YIIPABICHUS ArnmnaparHoe obecnieueHre IUIaThl yIpaBieHuUs IPHUBOIOM
HaCTPOHKH MPUBOJOM HE COOTBETCTBYET HE COOTBETCTBYET MOJCIIH.
48 P
apameTpoB MOJIEITH.
Kabuna 6e3 koMaHb!
HeucnpaBhoctb .
49 nepemerniaercs 6onee 4eM Ha [IpoBeprTe TOPMO3HOE YCTPOMCTBO.
TOpMO3a
P 2 cMm.
HeucnpaBHocTs- PazHuna
MEXIY 3alaHHBIM KPYTSIIAM
OTcnexuBaHue MOMEHTOM U KPYTSIIUM
KPYTSIIETO MOMEHTOM 00paTHOH CBS3N [NoTepst BeIXOmHOIT (ha3s Gonee 10%
50 MoMeHTa BTM CIIMIIKOM BEJIUKa, U

OTKJIOHEHHE KPYTSIILEro
MoMeHTa npesbimaer 10%
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bonee moapoOHy0 nHGOpPMAIMIO CMOTPUTE B pACIIMPEHHOM MHCTPYKIIMU Ha caiiTe https://step-
electric.ru/. B ciiyuae monoMKH, HEMCIIPABHOCTH MpeoOpa3oBaTeist WM BO3HUKHOBEHUS MHBIX
BOIIPOCOB, cBsi3aHHBIX ¢ dkcmutyaramnueit [IY STEP AS320/AS620 o6paruteck B opuc Komnanuu
«KEB-PYC» wimn cepBucusiii uentp. [Ipu oOpamiennn HEOOXOAMMO COOOLIUTH CIIEAYIOIIYIO
nHpopmaruio 06 armmapare:

Monens npeoOpazoBarens

CepuiiHblil HOMEp

Jaty npuobpereHus

Bepcus [Iporpammuoro obecrnieueHust

HazBaHue sKkcITyaTUpYIOLIE/MOHTHPYIOLIEH OpraHUu3aliu, TOPOJ] YCTAaHOBKU

OoOoogood

Takxke HEOOXOIUMO OOBSICHUTH CUTYAIMI0 BO3HUKHOBEHHS HEHCIIPABHOCTH, 3a/laThb CBOU
BOIIPOCHI U T.JI.

CBs3aTbCsl ¢ TeX. NMOMAEPKKOM MOMXKHO IO TejepOHY, YKa3aHHOW HA HaKJeHKke
ITY Cren AS320 /AS620

8 (495) 632-02-17, 8 (4922) 38-39-33. Best mHpopManusi, NOJIHbIC HHCTPYKIHMH
MO’KHO YBUAEeTh Ha caiiTe. OTckanupyiite QR koa kamepoii Tesedona.
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