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IIpakTrueckue 3aganus A€Hb 5

3ananue 1
Kaxxaplil pas mociie ctapTa MUKPOKOHTPOJIIEpA J1s 3alTyCKa BEKTOPHOU

CY Hy)XHO HacTpauBaTh SHKOJIEp PYYHBIMH ACHCTBUSIMH. ITO HEYn00HO. HyXHO

peain30BaTh aBTOMAaTHYECKYIO HACTPOUMKY JIaTUMKa, €CJIM OH HE HACTpoeH. [l

3TOTrO:

B TposspeedEgep no6aBUTh MEPEMEHHYIO «IaTIYNK HACTPOCH», KOTOpasl TO-
YMOJTYAHUIO TTOCJIE 3amycka paBHa 0.

* B cocrosaun CTRL_RUN sm_ctrl.c maiitu mepexoj B COCTOSIHHE
BekTopHOil CY CTRL_RUN_VECTOR_SM. 3amenuts nepexoj Ha
cocrostaue HacTporiku JIIIP, CTRL_AUTO_SENSOR_TUNING, ecau ¢nar
«JIaTYMK HACTPOEH» paBEH HYJIIO.

B cocrosauu CTRL_AUTO_SENSOR_TUNING 3angars hukcupoBaHHYIO
CKOPOCTb BpallieHus 10 00/MuH, HE3aBUCUMO OT 3aJIaHUsI CKOPOCTHU
refs.speed_ref. OTmeputhb Bpems pabOTHI 2 CEKYH/IbI, BEICTAaBUTH (hjiar

«IaTYMK HACTPOCH» B €IMHUILY U IEPEUTH B COCTOSTHUE
CTRL RUN_VECTOR_SM.



3ananue 2
®opmyJibl CHHXpOHHOM MalliHbI B 0CsX d, (:

Teg = j’)iq (‘If — (Lq — L(g) ’id)

. . dig
uqg = Rig —wlyig + LJE |
_ , | di,
Ug = Rig +wlgiqg +wW¥ + LGE

N3 hbopmyn BUIHO, UTO HAPSKEHUE, MPUIIOKEHHOE 110 OCH (, TEM OOJIbIIIE,
yeM Oonbine I/]C mamubbl o P. OqHako HAPSXKEHUE MOKHO YMEHBIIUTh, TPUIIOKHUB
OTPHIIATEIBHBIN TOK 1O OcHU d, 32 CYET KOMIIOHEHTA MEePEKPECTHON CBS3H ML 4l4. ITOT
METOJ] Ha3bIBAETCS OCIA0JIEHUEM IOJII CHHXPOHHON MAIIIMHBI C TOCTOSIHHBIMU
marauTamu. [Ipemiaraercss mpoBeCcTH JJA0OPATOPHYIO PA0OTY MO U3MEPECHUIO BIUSIHUSA
TOKa M0 ocy d Ha HANPsSHKEHUE IO OCH (.

1. ITomeHsaTh mporpamMmy Tak, 4TOObI B BEKTOpHOM CY MOXKHO OBLIO 33/1aBaTh TOK IO
ocu d yepe3 DebugW 1.

2. BeiBecTn Ha ocrmiuiorpad Toku ocelt d, q, HanpspkeHus oceit d, Q.

3. JIns pa3Hbix yactoT BpaieHus, 100 u 2000 006/MuH IIpOBECTH MOIIArOBOE
yBeandeHue 3aganus Toka 1d=0, -1, -2, -3A B BektopHoii CY. 3anuchIBaTh HAIPSKCHUS
M TOKH 110 ocsiM 0,0 B TaOJIHITy JJI KaKIOH U3 CKOPOCTEH. YBUACTh, KaK HAIIPSHKECHUE
0 OCH ( MaJaeT C pOCTOM OTPHULIATEIILHOIO TOKA MO OCH d 1pr OOJIBIION YacTOTE
BpaIlICHUSI.



3ananue 3
®opmyJibl CHHXpOHHOM MalliHbI B 0CsX d, (:

To = pig (¥ — (Ly — La) i)

. . dig
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N3 hbopmyn BUAHO, UTO MPU UBMEHEHUH TOKA B OJTHOM OCH JIOJIKHO
IIOMEHSATHCS HAPSKEHUE 110 APYTOM OCH 3a CYET KOMIIOHEHT NEPEKPECTHOU CBA3U. UeM
OO0JIbIIIE YACTOTA BpAlICHUS, TEM CUJIbHEE 3TO BIMsIHUE. KOMIOHEHTHI NEPEKPECTHBIX
CBSI3€M BBINISIIAAT KaK BO3MYILAOMINEI (DaKTOp ISl peryssiTopoB Toka. [Ipy nusmMmenennun
TOKa B OJTHOW OCH TOK B IPYTOM OCH TOXKE HAYHET MEHSATHCS, [IOKA PETYIATOP HE
CKOMIICHCUPYET BO3MYIIICHUE (MHTETpaJibHAA YaCTh HE U3MECHUT HAMPSIKECHUE 10
HeoOxoauMoro). JlJabopaTropHas pad0oTa NOCBsIICHA BU3yaanu3allid 3TOTO BIUSHUSI.
Heo0Oxoaumo:

* B crpykrypy BekTopHO#l CY K BBIXOJY PETYIATOPAa CKOPOCTH TOOABUTH MEAHIP
3a1aHus Toka gactoroi 101 1 HacTpamBaemoi aMIiuTyaou yepe3 Debug. Oto
MIO3BOJIUT, C OJJHOM CTOPOHBI, padOTaTh ABUTATENIIO OKOJIO 3aJJaHHOW YaCTOTHI
BpAILIEHUS, & C APYTOMl CTOPOHBI BUJIETH OCLUUIIIIOIPAMMY PEAKIIUUA PETYIATOPOB
TOKAa Ha CKA4OK 3aJ[aHUS «HA CKOPOCTH

* BriBecTn Ha ocrmuiorpad TOKH B HanpsbkeHus oceit d,. HaGmromars Bimstane
IIEPEKPECTHBIX CBA3ECH.



3aganue 3°
®opmyJibl CHHXpOHHOM MalliHbI B 0CsX d, (:
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N3 bopmyn BUAHO, YTO BO3MYIIAIOIIUNA (PAKTOP NEPEKPECTHBIX CBI3EH MOXKHO
CKOMIICHCUPOBAaTh, TEM CaMbIM UCKJIFOUUB BIIUSHUE U3MEHEHUS TOKA B OJTHOM OCH Ha
TOK B Apyroit ocu. Ho jy1st 3TOro HY>KHO 3HaTh HHIAYKTUBHOCTH JiBurarens. CHadaa
npeaaraeTcs CKOMIIEHCHPOBATh BIUSHUE U3MEHEHHE TOKa ocu (] Ha ock d. [[s aToro:
* K BbIxoxy perynsropa ocu d npubaBuTh cocraBisoIyto ol I, tae Bmecro L

UCIToNIb30BaTh Debug, koTopsiit mogo0parh ONBITHEIM ITyTEM.
* Ilpu nogbope LQ opreHTHPOBATHCS HA OCHUILIOrPAMMBI IEPEXOAHOTO IIpoIecca
oTpabOTKH ckauyka 3aaaHust ocu  Ha 2000 06/MuH. UeM MeHbIIIe OyAeT BO3MYILICHUE

B ocu d, TeM TouHee mo100pana MHAYKTUBHOCTS L.

Jlanee MOXKHO OBTOPUTH AHAJIOTUYHBIN MPOLIECC JJIS IPOTUBOMOI0KHON OCH:
* BHecTu MeaHp 3a7aHusI TOKa B OCh d

* HabmronaTs BO3MYIIICHHE B OCH (] B OTBET Ha CKaYOK 3aJIaHusI OCH {

* JloGaBuUTH KOMIIEHCALIMIO MTEPEKPECTHOM CcBsi3U -0l 4i4 B [1O

* Hactpouts nHAYKTUBHOCTS L



3ananue 4
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N3 bopmyn BUAHO, UTO MPU BKIOUEHUU BEKTOpHOU CVY TpU BpallaroemMcs
pPOTOpE HANIPSLKEHUE, TPUII0KEHHOE MO OCAM HE JIOJKHO ObITh paBHO HYJIIO. B
HcabHOM CITydae JIJIs «MSATKOTOy ITOJIXBaTa HalpshKEHUE 110 OCH 0 JOJKHO OBITh
PaBHO HYJIIO, a HAIPSKEHUE MO OCH (| 1OKHO ObITh paBHO JJIC Mamuubl. Eciii 310 HE
TaK, TO OYZIET «yAapHOE» BKIIFOYEHUE C HEKEJIATEIbHBIM MEPEXOIHBIM ITPOIIECCOM.
Kpome Toro, 3a1aT4nK HHTEHCUBHOCTH TAKXKE HY>KHO MPOUHUITMAIIM3UPOBATHh TEKYILEH
4aCcTOTOM BpallleHHs, YTOOBI HE MTPOUCXOANIIO CHavaia TOPMOKEHUSI ABUTATEIIS, a 3aTEM
pasrona. Pabora:
e CrkoH(purypupopath ocumuiorpad Ha 3alyckK 1Mo nepexoay B BekTopHyro CV.
* Jlo6aButh B ocimiuiorpad Toku d,d, 9acTOTy BpaIlicHUS JIBUTATE]IS.
* YcranoButb 31 paBHbIM | CeK.
e Pazornars asurareinb Ha 4000 06/MUH, HaXKaTh CTOI, a IIOTOM TYT ke cTapT (IToKa

HE OCTAHOBUJICI POTOP.

*  YBUIETb HEXKENATEIbHBINA YIAPHBIN MPEXOIHOU MPOLECC BKIIFOUCHUS.



3ananue 5
®opmyJibl CHHXpOHHOM MalliHbI B 0CsX d, (:
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3aJlaHuEe: YCTPAHUTh yIapHOE BKIIIOYCHHUE.
[IponHULIMATU3UPOBATH BBIXO/T 33JIaTYNKA MHTEHCUBHOCTU TEKYILIEU YaCTOTOU
Bpauienus ¢ /{I11P
[IponHUIIMATU3UPOBATH HHTETPAJIBHYIO YaCTh PETYIATOPA OCH (| TEKYIIIUM
3HaucHreM DJIC (ymHOKeHMeM Debug Ha gactory BpameHus)
[ToBTOPUTH psZ OIBITOB «IIOAXBaTa», HACTPOUTH Debug a1 MATKOro BKIIFOUCHUS.
Ha ocumnimorpaMmax CMOTPETh TOKH, HAIPSHKEHUS PETYIISITOPOB, TAKKE ITOJIE3HBIM
OyZIET CMOTPETh CKOPOCT.



3ananue 6

Ecnu paspemuts pekynepanuro (Hactporiku CY.Pekynepanusi), To npu 31 ==
MOIBITKA PE3KO 3aTOPMO3UTHCS MPUBOJUT K CPaOATHIBAHUIO 3ALIUTHI IO TTPEBBIIIIEHUIO
Udc. MoxxHO peoTBpaTUTh 3Ty aBapHio, BOBPEMs CHU3UB MOMEHT, €CJTH
Hanpsbkenre Udc Hauamo pacTw.

« Craenarb «pelCHHBIN» OrpaHUYUTE]IF MOMCHTA: eciIu HanpsbkeHue Ha Udc (adc.
Udc_meas) Beimre 37B, To 3amaBarh O Ha peryisiTop ocH (, MHAYE 3a/1aBaTh BHIXO]
pEeryJsiTopa CKOpOCTH.

* (Cuaenarb IpONOPIHYOHAIBHBIA OTPAHUYUTEIb MOMEHTA: HaunHasA ¢ 37B ITMHEHHO
CHIKaTh 3a/ITaHUE MOMEHTA ¢ JaJbHEHIIIMM POCTOM Hampspkerue Ha Udc. O1o
yI00HO CcJIeJIaTh B BUJE JIBYX YCTABOK, HAIIPSOKEHUS Hadajia paOoThl Peryasaropa
(37B) u HanpsiKEHUs, T1I€ BBIXOJ MOMEHTA J0JKEeH ObITh HyJIeBoH (39B). Mexny
TUMU HANPSIKEHUSIMU TIPOU3BOJIUTCS JIMHEHHAST UHTEPIIOJALMS, BbIpadaThiBast
«kor(buireHT ocnabiaenus momeHnTa» ot 1 10 0. T.e. koaDbuIEHT JOTKEH OBbITH
paBeH | nipu Hanpspkenun 37B 1 Huke, usMeHsaThesa ot 1 1o 0 murerno ot 37B 1o
39B, u ObITh 0 npu HamnpsikeHuu Boiie. KoadduimeHnT ocnadaeHuss MOMEHTa
YMHOA€TCs Ha BBIXOJI PETYJISITOPa CKOPOCTH U MEPEAacTCs B 3aJlaHUE PEryJisitopa
Iq.

* * yTOOBI CHHXPOHM3UPOBATH OCIUIIIOrpad M0 COOBITHUIO PEKYNEPALIMH — MOXKHO
ucronb308aTh Debug. MosxHo Hamrcarh, 9To €Cu Aedar paBeH 1, To 3aIyCTHTh
ocCUUIIIOTpad) ¥ MPUCBOUTH 3aJJaHUE CKOPOCTU PABHBIM HYJIIO U MMPUCBOUTH AcOar
paBHBIM .



