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CIILI10 — 310 MHTErpHUpOBaHHbBIN CEPBONPUBOJ Ha 6a3e T’MOPHIHOTO 1IArOBOTO JIEKTPOJIBUTa-
TeJs1, B KOTOPOM HCIIOJIb3yeTcs OeciiaroBoe (BEKTOPHOE) yIIpaBJIeHHE HAa OCHOBE aJallTUPOBAHHOIO
CIIeLMaIbHO VIS [AroBbIX JBUraTesIei alropuTma.

JlaHHBIN TOKYMEHT ONUCHIBAET S3bIK NPOrpaMMHUpoOBaHus cepBonpusoga SML u npumeps! mpo-
IpaMM JJIsl peLIeHUs] TUIIOBBIX 3a/1a4.

Buumanue. /lanHoe onvcanue AeHCTBUTENBHO I BEPCUU TPOrpaMMHOro obecrneuenus Mo-
toMactep 1.13.0 u BbIlIe, M Bepcuu nmporpaMMHoOro oodecneueHus cepporpuBoaa CIIII 16.4 u Bolme,
Bepcuu nipuBoa CIIC 128.0 u BbIIe.

3AO «CepBoTexHHKa» HE BO3JIAraeT Ha ce0st 00s13aHHOCTh OINOBELIATh M10JIb30BaTEIEH O MOSIB-
JIeHUM OOHOBJICHUI KOMILIEKTa JOKYMEHTALMHU U ITporpaMMHoro obecrieuenus. [loxanyiicra, cneaure
32 HOBOCTSIMH Ha cailiTe KOMIIaHUM Www.servotechnica.ru.




Oco0ble ykazaHuA MO0 M0JIb30BAHUI0 PYKOBOJACTBOM

OTI[CJ'II)HI)IC YKa3aHusgd UMCIOT CIICAYIOUICC 3HAYCHUC!

OIMACHOCTb:

OaﬂaqaeT, YTO0 HENPUHATHE COOTBETCTBYHOIIUX MeEpP MNPeaA0CTOPOKHOCTH
nmoaABEPraeT OMmMaCHOCTHU KU3Hb U 3/I0POBLE MOJIb30BaTEJIA.

INPUMEYAHHUE:

Yka3pIBaeT Ha TO, YTO HeNPAaBW/IbHOE OOpallleHHE MOKeT NMPHBECTH K Henpa-
BHJIBHOI padoTte ycTpoiicTrBa. OqHAKO OnMacHOCTel /15 310POBbs M0JIb30BaTEIs
WJIM PUCKA MOBPEKICHHS aNNAapaTypbl WM HHOT0 HMYIIEeCTBa He HMeeTCs.
Kpome Toro, npumMe4yanusi TaKoro poja MoryT odpamarb BHUMAaHHe MOJIb30Ba-
TeJisl HA BO3MOKHOCTh HHOH HACTPOMKH mIapaMerpa, HaJIu4ue MHOW (pyHKuUuH
WM BO3MO’KHOCTh NPUMEHEHMs IONOJHHUTEJbHBIX WM PACHIMPHUTEIbHBIX YCT-
POMCTB.




IIporpammupyemsblii JJOrH4eCKUl KOHTPOJLIIEP

B cucrteme ynpasneHus cepBONpUBOI0B, BbiyckaeMbIx komnanueid 3A0 «CepBOTEeXHUKAY,
peain30BaH NporpaMmupyemsblil sorudeckuit konTposuiep (I1JIK).

[JIK npeana3HaueH /sl UCTIONHEHUs IPUKJIAJAHBIX IIPOrpaMM, CO3JJaHHbIX MoJib30BaTesieM. Oc-
HoBHast 3a1a4a [1JIK — 310 npe1ocTaBUTh BO3MOXKHOCTh aBTOHOMHO BBINOJIHATH BCIIOMOTATE/IbHbIE OIle-
panuy caMuM NPUBOIOM 0€3 UCIOJIb30BAaHUS KOHTPOJUIEPA BEPXHETO YPOBHS.

K nanbosnee yacTo ncnosnb3yeMbIM 3a/1a4aM, pelaeMbIM ¢ moMolnbio BctpoenHoro I1JIK, oTHo-
CsITCSL:

Bbixos B HyJIeBYIO MO3ULIKIO IO MO3UIIMOHHOMY BBIKJIFOUATEIIIO.

ABapuiiHbIil OCTaHOB IPHUBOJIA B CIIy4ae BbIX0/a U3 paboueil 30HbI 1eUCTBUS.

VYrpasieHue pe:xumMoM padoThl PUBO/IA.

BxutoueHre/BBIKITIOUEHIE BHEITHETO 000y I0BAHUS 110 OTPE/ICTICHHBIM COOBITHAM.

C nomomisto TIVIK MokHO pemiaTs 1 60Jiee KOMIIJIEKCHBIE 3a0a4u:
ABTOHOMHAas paboTa HECKOJIBKUX ITPUBOJIOB, OOBEINHEHHBIX B JIOKAJIBHYIO CETh C IOMOLIbIO
muHbl CAN, ¢ 11eJIbI0 COBMECTHOTO TO3UITMOHUPOBAHUS.

Pa3paboTka nporpamm st BHyTpeHnHero I1JIK Bemonnsercs Ha s3pike SML (Servo Motor Lan-
guage), pazpaborannoro kommnanueid 3A0 «CepBOTeXHUKa» CHEIMAIBHO JIsi CEPBONPUBOIOB.

Pa3paboTka 1 0Ti1ajika IporpaMM MOXKET BBIIOJIHATHCS B IpOrpamMme MOToMaCTep©, IS 3TOTO
B Hee BKJIFOUYEH TEKCTOBBIN PEAAKTOP, pacnoiokeHHbIH B okHe «KoHTpoby. [logpo6HOe onucanue uH-
Tepdeiica mporpaMMel MOToMaCTep©, IIPUBE/IEH B I0KyMeHTe «I - pyKoBOACTBO nosb3oBaress .pd.

MotoMacTtep [Tpusox CIII
[Tapamerps! npuBoOJa
DHeproHe3aBu
»  Penakrop »| Kommusarop »| CUMasd IaMATh [ TUIK
porpaMm

A4
[TopThl BBOAA/BBIBO/IA
CereBoii nnTepderic

Puc. 1. Bzaumopeiicrene MoroMacrep u npusoga B npouecce nporpammuposanus IIVIK.

C nomo1ipio NporpaMmMbl MOToMaCTep© MOJIb30BaTEb pa3padaTbiBaeT MporpaMmMHoe obecrie-
yeHue. /lanee npu 3anucu nporpamMmmsl B IIPUBOJ, KOMIIWIIATOP, BCTPOCHHBIN B MOToMaCTep©, NpoBeps-
€T CUHTaKCUC IIPOIPaMMBbl U B CJIy4ae KOPPEKTHOTO HAIIMCAHUS BBITOJIHAET KOMIMIIILMIO U 3aIIUCH IIPO-
rpaMMBbl B 9HEPTOHE3aBUCUMYIO ITIAMATh IPOTpaMM IIpUBoJa. Jlanee 1ob30Baresib MOKET BBIIOJHUTh
3aIlyCK IporpamMMbl Ha BblNoJIHEHHE. [Ipu 3aanum pexxuma 3arycka nporpaMMsl 110 COOBITHIO BKIIFOUE-
Hue, [IJIK aBTOMaTnyecku 3arpyxaeT yKka3zaHHYIO [IpOrpaMMy U3 aMsATu U, TAKUM 00pa3oM, TOTOB pa-
00TaTh aBTOHOMHO.

B sHeprones3aBucHMOil MaMsATH CUCTEMBI YIIPABIEHMsSI IPUBOJIA MOXKET XPAHUTBCS JI0 8 MOJIb30-
BaTebckux nporpamm. [Ipu atom B mpouecce orpadotku npu Heooxoaumoctu ITJIK moxeT nepexo-
JUTH OT BBIIIOJIHEHHS OJHOW IIPOrpaMMBbl K IPYTOil.



IJIK npuBosa paboTtaeT B (POHOBOM peKUME U IPEPHIBAECTCS TAKUMHU 3a/1a4aMH PeajlbHOrO Bpe-
MEHH KaK pacyeT KOHTYpOB TOKa, CKOPOCTH, MO3UIIMHU, IPHEM JaHHBIX 10 HTepdeiicam u p. [ToaTomy
4acToTa 00pabOTKH IPOTrpaMMBbl 3aBUCHUT OT 3arpy>KEHHOCTH IIpoLieccopa.

IIpu cTanmapTHEIX HACTPOMKAaX NMPHUBO/IA BPEMS BBIIIOJHEHHU OAHON KoMaHbl iporpammsl B I1JIK co-
craBiseT B cpeaHeM 50 mkc. Bpemennsle xapakrepuctuku [1JIK B KOHKpeTHOM NpUIIOKEHUH NIPUBOA
MOHO MPOAHATU3UPOBATH C MOMOIIIbIO TapameTpoB dd15 (Bpems BbInmosHEHUS OJTHON KOMaH/Ibl UH-
teprnperaropom), dd16 (Bpems BbinoaHEeHUs: nporpaMmsl HHTEpIpeTaTopoM). [lapameTpsl MoxHO aHa-
JIM3UPOBATh KaK B PEKUME peabHOIO BPEMEHH, JUIsl OLIEHKU CPEIHUX BEJIMYMH, TaK U B BUJIE TPAPUKOB,
UCHOJIb3Ys 7S 3TOr0 OCLIILIOrpad.

[Tocne pa3paboTku nporpaMmbl PEKOMEHAYETCS COXPaHITh IPOrpaMMy Ha IUCK KOMIIBIOTEpA €
L(EJIBI0 BO3MOKHOCTH BOCCTAHOBJICHUSI IIPOTPaMM I10CJIE MOTEHIUAIBHOM NIOTEPH JaHHBIX JHEPIOHE3a-
BHUCHUMOI namsTH. Takasi CUTyalusi BO3MOYKHA IIPH BBIXO/E ABUTATEIS U3 CTPOS, IPU UMIIOPTE MapaMeT-
POB IIpUBOJA.

v © v
B tekymueii Bepcuu penakropa nporpamm Motomactep  CyLIECTBYET psiJl OTPAHUYEHUMN:

HE JIOMYCKAIOTCS MyCThIE CTPOKU B IPOrpaMMe, B T. Y. U TIOCJICIHSS;
HE JIOMYCKAIOTCS JIMITHUE POOEIbl 1 CUMBOJIBI TA0YJISIIMK BHYTPU KOMaHI;

BCE KOMAaH/Ibl YyBCTBUTEILHBI K PETUCTPY;

pasMep Kaxk0i mporpamMmsl (B 00bEKTHOM KOJI€) HE MOXKET MPEBBIIATh 256 CJIOB.

IIpunsiTbie 0003HAYEHU S

[Ipu onucanuu s3p1ka nporpaMmupoBanus SML ucnonb3yroTes psii CHMBOJUYECKMX 0003Haye-
HUM, OIIMCaHUE KOTOPBIX IIPUBEJCHO B IAHHOU IJIaBe.

<Koncmauma>
[enouncneHHOE 3HAKOBOE YHCIIO.
<Kouncmanma 1Q12>
Hpo6Hoe yucio B popmate 1Q12. [Togpoduee cMm. myHKT «Popmam 1Q12y.

Bce xoHCTaHTHI MOT'yT OBITH BBCJICHLI B ICCATUYHOM HJIM IECCTHAAUATCPUIHOM (bopMaTax.
(DOpMaT npeaAcCTaBJICHUA JCCATUIHBIX YUCCII:

1
15
256
(DOpMaT NpeaAcCTaBJICHUA IECTHAAUATCP UIHBIX YUCCII:
Ox1
OxOF
OxFF
dopmar npeacTaBieHUs APOOHBIX YHUCET:
123.1
0.0012
-0.1
P INPUMEYAHUE:
Jasi pazaesieHusi Hes10i U APOOHOH YaCThIO I0MYCKAETCS UCMO0JIb30BATH TOJIbKO
TOYKY.




o 1 1
MaxkcuManbHBIN AUaIia30H KOHCTAHT OT 23 bi (o) 231,

[Ipumep McnoIb30BaHNSA KOHCTAHT:
X=10
[F(Z=-10)
Y=0x0A
ENDIF

<[lepemennasn>
CumBosinyeckoe 0003HaYeHUE MOJIb30BATEILCKUX NIepeMeHHbIX. [Ipy Hanucanun nporpamm
MOJIb30BATEIIO IOCTYIHBI 3 MEPEMEHHBIX 00IIET0 Ha3HAYEHUS

XY Z
[lepemenHas coaepkut 32X OUTHOE 3HAKOBOE 3HAYEHUE.
Bce nepeMeHHble He UMEIOT ONPEAEICHHOro THMA. YUCI0 MOXKET COAEPKaTh KaK LEJIOUUCIIEH-
HOE 3HaueHHe, TaK U 3HaueHue, Xpansieecs B popmare [Q12.
Bce nepemenHble 0OHYJISIOTCS P 3arpy3Ke MIPOrpaMMbl Ha BBIIIOJHEHHE.

<[Ilapamemp>

CumBosinyeckoe o003HaYeHUE mapameTpa npusoja. B nporpamme nonb3osatess [IJIK qoctyn-
HbI BCE IIapaMeTpPhl IPHBO/IA, KOTOPBIE IPEACTABICHH B AepeBe KoHpurypamuu MotoMactepa®. Iepe-
MEHHbIE JJOCTYIIHbI KaK Ha YT€HHE, TaK U Ha 3allMCh. 3alpeT Ha 3allUCh UMEETCS JJIsl IEPEMEHHBIX,
UMEIONINX aTPUOYT TOJIBKO Ha uTeHue (cM. mokyMeHT Il - onucanue napamerpos.pdf).

Pabory ¢ mapameTpamMu HEOOXOAMMO BBITIOJIHATH B COOTBETCTBHUE C UX (hopmarom. 3HaUCHUSI HE-
KOTOPBIX MapaMeTPOB MPUBOJIa XpaHATCA B (popMaTe ¢ (PUKCUPOBAHHOM TOUKOM, HaIpUMeEp, apameTp
dd1 «Tox B o6moTKe 1» xpanutcsa B popmate 1Q12 u npu 3HaueHnn napamerpa pasHom 1.5 B [1JIK Oy-
net cuutaHo 1.5*%(4096)=6144. dopmar xpaHeHus napamMeTpoB onucad B JokyMmeHTe «lII - onucanue
napametpoB.pd .

OOpaiteHre K IepeMeHHbIM BBINOJIHAETCS 10 UMEHU, YKa3aHHOMY B JiepeBe KoHpurypauuu Mo-
ToMaCTepa©. Hanpuwmep:

ip0=4

X=ip1

Z=up0+X

Z=up1|0x00000001

<Onepano>
Hcnonp3yetcest 1u1st 0003HaU€HUsT OJTHOTO JIF000M 3anucu U3 crucka: <Kowcmanma>, <Ilepe-
MEHHAS> .



<Onepayusa>
Jannwiii cumeon 06o3nauaem apuHMETHIESCKYIO WIN JIOTHUECKYO OTIEPAIIUIO.

Oneparius Onucanue

+ Cymma

- Briuuranue

/ Jlenenue

* VY MHOKEHHUE

& Jlornueckoe nooburosoe ‘1’
|

Jlornueckoe nmodurosoe ‘NJIN

P MNPUMEYAHHUE:
JlaHHBIE OMepaluy OTHOCITCH TOJBKO K IeJIOYUCIeHHBIM 3HAYeHuAM. Jis1 un-
ced B popmate Q12 ucnoib3yrores cnenuagabHblie (PyHKIMHU.

3anuce TUNa
<[lepemennasn> =<llepemennasn> <Onepayus> <llepemennasn>

KOTOpas MOXET BCTPEUYATHCS MO TEKCTY, MOXKET 03HAYaTh, HAIPUMED, OJHO U3 CIAEAYIOMIUX BbI-
paXXeHu:

X=Z/2

7=Y*X

Y=Y&X

<Buvipasicenue>

Hcnonp3yeTcst B JaHHOM pYKOBOJCTBE JIJIsl 0003Ha4€HMs IPOU3BOJIBHOIO COYETAHUS IIEpEMEH-
HBIX, KOHCTaHT U ONEpanui:

3anuce TUNa

X =<Bwipadicenue>

KOTOpasi MOXKET BCTPEUaThCs MO TEKCTY, MOXKET O3HAa4aTh, HAIPUMEP, OJHO U3 CIEAYIONINX BbI-
paXXxeHu:

X=Y

X=Y &0x0F

X=X&Y

X=up0&Y

upl=Y/10

X=15

OI'PAHMYEHMNS: B BelpaxeHHAX MOXKET UCII0JIb30BAThHCs HE Oojiee 0JHOM onepaluu: 3amnmch
tuna X=X&Y &Z nenomnyctuma.
B BbIpaxkeHUsIX MOXKET MCIOIB30BaThCS HE 0oJiee OJTHOTO MapaMeTpa: 3anucu tuna X=upO+upl,
upO=upl He AOIMyCTUMBI.
Eciu B BeIpa@)XeHUH IPUCYTCTBYET ONEpaIts, TO BEIPAKEHNUE MOYKET HAUMHATHCS TOJIBKO C IEPEMEHHOM
WK apameTpa: 3anuch Tuna X=0/Z Hegonyctuma.

<Vcnoeue>
Hcnonb3yeTcs B yCIOBHBIX ONEPALUAX, IUKINYECKUX ONEPALUIX, ONEPALMAX 0XKUJAHU U TIP.
<Buipasicenue> = <[lepemennas> Y ClOBUE UCTHHHO, eci <Buipascenue™> paBHo <[lepemennan™>
<Buipasicenue> < <[lepemennas> Y clOBUE UCTHHHO, €CU <Buipascenue™> Menble </lepemennas>
<Buipasicenue> > <[lepemennas> Y CloBUE UCTUHHO, ecli <Buipascenue> 6onbine <llepemennas™>

<Buipasicenue> != <[lepemennas™> Y cloBue UCTHHHO, ecli <Buipascenue™> HepaBHO <[lepemen-
Has>



<Buvipasicenue> = <Koncmanma> Y ClOBUE UCTUHHO, eclli <Buipascenue> paBHo <Koncmanme>

<Bwipasicenue> < <Koncmamma> Y ClIOBUE UCTUHHO, €CIU <Buipaoicenue> MeHbllie <Koncmanme>

<Buvipadicenue> > <Koncmanma> Y cloOBUE HCTHHHO, ecU <Buipascenue> Gonbie <Koncmanme>
<Buwipasicenue> = <Koncmanma> Y clloBUE UCTHHHO, ecli <Buipaswcenue™> nepaBHo <Koncmanme™

IIpumeps! ycinoBuii:
(X=1)
(up0&0x0F=X)
(X+Y=2)

OI'PAHMYEHUMS: B kayecTBe oneparuii B yCIOBHH HE MOKET UCIOJIB30BaThCA * U / .

Komanabl
KomaHabl mepexona u ocTaHoOBa

CuHTaKkcuC KOMaH/Ibl 3aBEPILEHNUS BbINOIHEHUS TeKkyuieil nporpammel [1JIK:

HALT
OCTaHOBUTH BhINOJIHEHUE nporpammbl [IJIK, mpu 3TOM Bce ycTaHOBJIEHHBIE TPOrpaMMOM Napa-
METpHI (3a1aHusl 110 TOJIOKEHHUIO U CKOPOCTH, 3HAYEHMs [IOPTOB BBIXOJA U JIP.) COXPAHAIOTCS IIPH JaJlb-
Heilimeln padoTe.
CuHTaKcuC KOMaH/Ibl IOBTOPHOTI'O BBINOJIHEHUS TeKyliel nporpammsl [TJIK:

REPEAT
IIOBTOPUTH BBIIIOJIHEHHE OCHOBHOI'O T€JIa IPOTPaMMBI C IIEPBOM CTPOKH, IIPU 3TOM BCE YCTAHOB-
JICHHbIE IPOrpaMMO apaMeTpsl (3aaHus 10 MOJIOKEHUIO U CKOPOCTHU, 3HAUEHUS TIOPTOB BBIX0J1a) CO-
XPpaHAKTCS.
CuHTakcuc KOMaH/bl Iepexo/ia Ha BbinojaHeHue nporpammsl [TJIK:

PROGRAM <Koncmauma>
rae <Koncmanma> = 0..7 — nepeiiTi Ha BBIIIOJIHEHUE IPOTPAMMBI, XpaHsLIEHCs B OaHKe
<Koncmanma>. 3nauenus nepeMeHHbIX X, Y U Z NIPU 3TOM OOHYJISIOTCS.

/P INPUMEYAHMUE:
[ koppexTHOro 3asepumenuss padorsl IIJIK Bce mporpamMmbl 10/KHBI 3aBep-
IIATHCA OAHOM M3 ITHX KOMaHJ.

Bpemennasi 3aepaxka

I[J'ISI Imay3bl B BBIIIOJIHCHWUHU ITPOrpaMMbl UCIIOJIb3YCTCA KOMaHa:
D=<Buwipasrcenue>

MIPHOCTAaHOBUTH BHITIOTHEHHE MPOTPaMMBbI Ha 3aJJaHHOE KOJIMYECTBO MIJUTHCEKYH . MaKCUManbHBIN
BpPEMEHHOU MHTEPBaJ, KOTOPBIH MOXET ChOpMUPOBaTh AaHHAs QYyHKIMS, cocTaBisieT 32767 mc.



IIpumep HCHOJbL30BaHHS BPEMEHHOM 3a1ePKKH

Ipor. 1.

X=1000

D=up0+X CdopmupoBaTh 3a7€pKKY, BpeMsi KOTOPOU MpEACTABISIET COO0M CyMMy
cojaepxkumoro nmapamerpa up0) u nepemMeHHon X

7=7+1 VYBennuuTh 3HaueHUE NepeMeHHoM Z Ha |

D=1 3agepxka 1 mc.

REPEAT [ToBTOPUTH MpOrpamMmMy cHavaia

YcraHoBka peskuMa IBUKEHH S
Yupasienue nozunuei

Bapuant 1. CuHTakcuc KoMaHIbl:
P=<Bwipasricenue>

YCTaHOBUTb 3a/1aHUE KOHTYpa MO3UILIHH.
CkopocTs 1BIXKeHUs OyneT orpaHndeHa napamerpoM vp8 (MakcumainbHasi CKOPOCTh BpalleHUs ).

Bapuant 2. CuHTakcuc KoMaH/Ibl:

P=<Onepano>W=<0Onepano>

YCTaHOBUTb 33/1aHNE KOHTYpPA NO3ULMU U OTPAHUYUTH CKOPOCTb.
Komanna uzmenser 3HaueHue napametpa vps.

Kak nnst BapuanTa 1, Tak u 1151 BapuaHTa 2 ycKopeHue OyzeT 3aBUceTh oT napamerpa vp9 (Junamuue-
CKHUI PEKUM), 110 CIIEIYIOLIEMY IIPABUILY:

a. vp9=Pexum c MakcUMalbHON TMHAMUKOM
[TpuBOX BBHIOIHSET PA3TOH 10 HOMUHAIBHOW CKOPOCTH C MAaKCHMAJIbHO BO3MOYKHBIM YCKOPEHU-
eM.

b. vp9=Pexxum miaaBHOTO pasroHa/TOPMOKEHUS
[TpuBOA BBHIMONHSIET PA3TOH 10 HOMUHAIBHOW CKOPOCTH C YCKOPEHHEM, 33JJaHHBIM [TapaMeTPOB
vp5 (Yckopenue).

Bapuant 3. CuHTakcuc KOMaHIbl:
P=<Onepano>,W=<0Onepano>,A=<Onepano>

YCTAHOBUTD 3a/IaHUEC KOHTYpa NO3UIIHUHU, OTPAHUYINUTE CKOPOCTb U OTPAHUYHUTL YCKOPCHHUC. HpI/I OTOM YC-
KOpeHHUe OyAeT OrpaHUYeHO TOJIBKO €CJIM KOHTYP CKOPOCTH paboTaeT B peKUME IUIABHOTO Pa3roHa.

Komanna nu3MeHnser 3HaueHue napameTpoB vpS, vps.

HpI/I BBIIIOJIHCHHWH KOMAaH/[[ YIIPABJICHU HOSHHHCﬁ ABTOMATHUYCCKHU 3aMbIKACTCS KOHTYP IMO3UILIHH.
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A INPUMEYAHHUE:
3agaHue NO3MLIMM BBINOJHSACTCS ACHHXPOHHO, T.e. IPOrPaMMa IPOA0JIKAET CBOe
BBINIOJIHEHHE, He 10KUAAACh OKOHYAHUSA IepeMelleHHs .
INPUMEYAHHUE:
IIpu BbImoaHennu AaHHOM KoMaHabl IIJIK aBromMaTnyecku 3aMbIKaeT KOHTYP
MO3ULHMH, I03TOMY NPHBO/J BLINOJHUT 3aJaHHE HE3aBHCHUMO OT COCTOSHHMA Ia-
pamerpa ppS (CocTosiHue KOHTYpPa MO3MIHM).

YnpasJiieHue CKOPOCTHIO

Bapuant 1. CuHTakcuc KoMaH/Ipbl:
W=<Buwiparcenue>

VYcranoBuTh 3aganue ckopocTu. [Ipu s3ToM yckopenue OyneTt 3a1aBaThCsl Kak OIMUCAHO B II.
«YupaBJiieHHE MO3ULUEN» HACTOSIETO IOKYMEHTA.
[Ipu BRINOJTHEHNH KOMAH/Ibl aBTOMATUYECKH 3aMbIKAETCSI KOHTYP CKOPOCTH M pa3MbIKaeTCsi KOHTYP TO-
3ULIHAH.

Bapuant 2. CuHTakcuc KOMaHIbl:

W=<Onepano>,A=<Onepano>
YCTaHOBHUTH 3aJlaHHE CKOPOCTH U 3a/1aTh Tpedyemoe yckoperue. [Ipu 3Tom ckopocTh OyzneT orpaHu4eHa

3HaueHueM napameTpa vp8. Komanaa nsMenser 3HaueHue napamerpa vpS. Yckopenue OyaeT orpaHu-
YEHO TOJIbKO €CJIM KOHTYP CKOPOCTH pabOTaeT B peKMME IIJIIABHOTO Pa3roHa.

A INPUMEYAHHUE:
IIporpamma nmpoJoJizkaeT BbINOJIHEHHE, HE J0KUAAACH YCTAHOBJICHHUSA 3aaHHOMI
CKOPOCTH.
INPUMEYAHHUE:
IIpu BbImoiHeHuH naHHOH KomaHAbl IIJIK aBTOMaTHYeckH pasMbIKaer KOHTYP
MO3MUHMH M 3aMbIKAeT KOHTYP CKOPOCTH, II03TOMY IPHBOJ BBINOJHHUT 3aJaHHE
HE3aBHCHMO OT cOCTOsIHHMSI mapameTpoB ppS (CocTosiHMe KOHTYypa NO3HMIUMH) U
vp7(CocTosiHEe KOHTYPA CKOPOCTH).

YpasiieHue yCKOpeHHEeM

CHHTaKCUC KOMaH/IbI: A=<Bwvipasxcenue>

yCTaHOBUTb yCKopeHue. KomaHna n3MeHseT 3HaueHne napameTpa vps.

A INPUMEYAHHUE:

He ucnoJsb3yiiTe KOMaHAbI yIPaBJIeHUS NOJ0KEHUEM, €CJIM KOHTYP I0JI0OKeHUS
Pa30MKHYT M BaJI IBUraTe/si Bpalaercsa. JTO NPUBeAET K Pe3KUM IepeXoaHbIM
npoueccam Mo CKOpPOCTH, T.K. KOMaH/bl YIIPABJICHHs NMO3MIHEl aBTOMATHYECKHU
3aMBIKAKT KOHTYP MO3UIINH.

He uncnoab3yiiTte KoMaHABbI yHpaBJeHUs] CKOPOCTBIO, €CJAM KOHTYP IOJIOKEHHUS
3aMKHYT W BaJl JIBUraTe/isi Bpamaercs. JTO NMpPUBeAeT K Pe3KHM IepeXodHbIM
npoueccam Mo CKOpPOCTH, T.K. KOMaH/bl YIIPABJICHHs NMO3MIHEl aBTOMATHYECKHU
Pa3MBIKAIOT KOHTYP MO3HUIIMH.
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IIpuMepsI MporpamMm ynpasJieHUs1 ABHKEHHEM

Ipor. 2.

X=1000 Nuunmanusanus nepeMeHHoi

Y=100 Nuanuuanuzanus nepeMeHHou

W=X,A=Y 3a/1aHue CKOPOCTHU BPALLEHUSI U YCKOPEHUS
X=X-100

WAIT(W>X) O>xuzaHue BbIX0Ja Ha TpeOyeMyro CKOpOCThb
W=0 [Ipexparuts BpaieHue

WAIT(W<S) O>xuanue 3aBeplLIeHUs BpallleHUs
REPEAT [ToBTOPUTH pOrpamMmy cHavaia

Pesynbrar orpabotku nporpammel [por. 2:

2500 000 3000000 3500 000 4000 000 4500000 5000000

usec

1) 500 000 1000000 1500000 2000 000

Puc. 2. I'padux ckopoctu B macmrade 1:1 (cuHuif).

Ipor. 3.

P=100000,W=1000,A=10 3agaTh MO3UIIMIO C OTPAHUYEHUEM CKOPOCTH M YCKOPEHHS
WAIT(W>500) O>xkuzanue TOCTUKEHUsI OIPEICIIEHHON CKOPOCTH
P=100000,W=1000,A=50 N3menenue orpaHuueHit CKOPOCTH U YCKOPEHUS
WAIT(P>50000) O>xkuzaHue TOCTUKEHUsI IPOMEXKYTOUHOM MO3UINU
P=100000,W=1500,A=100 N3menenue orpaHnueHHii CKOPOCTH U YCKOPEHUS
WAIT(P=100000) O>kuziaHue 3aBepuIeHMs JBUKEHUS

P=0,W=2000,A=200 Bo3sBpar B HICXOAHYIO MTO3HIINIO

D=2000 Oxuanue 3aBeplIeHHs UK

REPEAT [ToBTOPUTH NpOrpamMmy cHavaia

Pesynprar orpabotku nporpammel [lpor. 3:
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Puc. 3. F]ﬁ(lmk cxobocm
Ipor. 4.
X=W+200

W=X

D=300

IF(X>2000)
X=P
W=0
WAIT(W=0)
P=X

HALT
ENDIF
REPEAT

B Macurrage 1:1 (Kll)ac}l];lﬁ), fpad;ﬁnc noﬁnunﬁ 1:35 (3e.11‘em>n‘7‘1).

Nuaunnuanuzanus nepeMeHHON mapaMeTpoM TEKYILEe CKOpOCTH Bpallle-
Hus + 200
VYcTaHoBKa 3a/1JaHUsI KOHTYpa CKOPOCTH
3agepxka
Ecmu cxopoctsb npeBbicuiaa 2000 06/MuH
TO 3aIIOMHUM TEKYILYIO TO3ULIUIO
OcTaHOBUM TIPUBO/T
Hoxnaemcst ocTaHoBa
Y cTaHOBUM 3aJJaHNE KOHTYpa CKOPOCTH (BBIIIOJIHUM BO3BpaT B 3allOM-
HEHHYIO [TO3HULHIO)
OcTaHOB IpoOrpamMmsl
Konen ycnoBHoro oneparopa
IToBTOpUTH IPpOrpamMMy CHauana

Pesynprar orpabotku nporpammel [lpor. 4.
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Puc. 4. l"patlmk cxopocfn B MacmTa6e 1:1 (énnnifi), rhatbmc noénunn 1:200 (‘leHl;lﬁ).

YnpasieHue nopraMmm BBOAa-BbIBOJA
[Iporpammam noJib30Batessi JOCTYHBI HU(PPOBBIE MOPTHI BBOJA-BHIBO/Ia, BHIBEICHHbBIE HAa Pa3b-
em npuBoaa DB15-M u onrcanHoro B Tabnuie «Pa3beM TUCKPETHOTO BXOa/BBIX0Aa» B TOKyMeHTe «I -
PYKOBOJCTBO MOJIb30BaTesst.pdH.
CHHTaKCUC KOMaH/Ibl YCTAHOBKU IIU(PPOBBIX BHIXOIOB:
P_OUT.n=<Koucmanma>
, TJIe N MOKeT MpuHUMaTh 3HadeHust 0 umm 1.
CHHTaKCHUC YTE€HHUS TOPTOB BBOJA!
<Ilepemennaa>=PORT
IIpu sToM B nepemennyto <Ilepemennaa> OynyT cuuTansl 4 Milaqux Outa JaHHbIX HauMHas ¢ Oro B
COOTBETCTBHE C HOMEPOM MOPTOB BBOAA pazbema DB15-M, onucanue KoToporo npuBeieHO B TaOJIUIIE
«Pa3zpeM TUCKPETHOTO BXOJa/BBIX0/1a» B TOKyMEHTE «l - pyKOBOACTBO mojb3oBatesis.pdi».

Omnepang PORT MoxkeT Takke UCMOJIb30BaThCs B YCIOBHBIX OIEPALUX.

[TopTsl BBOJIA MOTYT HCITOJIB30BATHCS MHANUBUAYAJIBHO B YCIOBHBIX OMEpaTOpax, MpH 3TOM CUHTAKCHUC
oOpalleHus K TOPTYy BBOJIa TOKa3aH HUXKE:

P _IN.n
, TJIe N MOKeT mpuHUMaTh 3Hadenus 0, 1, 2 wu 3.
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g uckmoueHust 3gdexra «apedesra KOHTAKTOBY (BIUSHUS IIyMOB) HAa 00pabOTKY BXOJIHBIX CUTHAJIOB
NpaiiBep MOPTOB BBOJIA MOCJIE M3MEHEHHS CUTHAJIa Ha BXO0/I€ KaKI0TO NOpTa HE OMpaIIBaeT MOPT B Te-
yeHue 3 Mc, 4TO N03BOJIsIeT 3 (PEKTUBHO OOPOTHCS € EPEXOAHBIMU MPOIIECCaMU Ha TIOPTaXx MpH Tepe-
KJIFOYEHUH MEXKIY JIOTUYECKUMHU COCTOSHUAMU. Eciii TaHHOTO anroputMa HEJJOCTATOUHO JJI UCKITIOUe-
HUS ITyMa Ha IOPTax BBOJAA, TO MOYKHO YCTaHOBUThH BHEIIHUHN (PUIbTP, Hanpumep, B Buae RC-uenu umm
BBITIOJIHUTH (DMIILTPAIIMIO CUTHAJIA TPOTPAMMHO.

A INPUMEYAHMUE:
P_IN.nu P_OUT.n He MOTyT OBITh HCII0JIb30BAHBI B BBIPAKEHUAX.

IIpumMepsI mporpaMm padoThl ¢ NOPTAMHU BBOJAA-BBIBO/IA

Ipor. 5.
X=PORT&2 Cuurare 3HaueHue nopta 1 B nepeMeHHy0 X
[F(X!=0) Eciv 3HaueHue nopra He paBHO HYJIIO, TO
P _OUT.0=0 BoicTaButh nopt BeiBojia 0 B COCTOSIHUE JIOTMYECKOTO HYJISA.
HALT OCTaHOBUTH BBINOJIHEHUE POTPAMMBbI
ENDIF
P OUT.0=1 WNnaye BbICTaBUTH 3HaUEHHE MOpTa BbIBOJA 0 B COCTOSIHUE JIOTUYECKON
€ IMHULIBI
[F(P_IN.0==0) Ecnu 3nauenue nopta 0 He paBHO HYJIIO, TO
P OUT.1=1 BricTaBuM 3HaueHME 11OPTA BBIBOJA 1 B COCTOSIHUE JIOTHUYECKOM €11U-
HUIBI
WAIT(P_IN.O=1) Brinoanum muki oxuganus Bo3Bpara nopta BBoja ) B COCTOSTHUE JIO-
TUYECKOM eIMHULIBI U
P OUT.1=0 OO6nynuM nopt BbiBoAA 0
ENDIF
REPEAT IToBTOpUTH IPpOrpamMmy CHavana
®Oyukuus ABS

Oynkius ABS MoXkeT UCT0JIb30BaThCs TOJIBKO B YCIOBHBIX ONEPAIMAX JIJIS TIOJTy4EHUs 3Haue-
HUs yncia 6e3 ydera ero 3Haka. CHHTaKcuc GpyHKIUU:

ABS(<Buwipascenue>) = <Onepano>
ABS(<Buvipascenue>) > < Onepano >
ABS(<Buvipascenue>) < < Onepano >

ABS(<Buwipasxcenue>) = < Onepano >
IIpumep ncnonb3oBanus pynkuuu ABS

Ipor. 6.
IF(ABS(dd2)>5) OOHYIUTH IEPEMEHHYIO Z, €CJIM a0COJIIOTHOE 3HAUYCHHE TIEPEMEHHOM
dd2 6ompie 5
Z=0
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ENDIF

X=500

WAIT(ABS(W)>X) O>kuaHue NpeBbILIEeHUs TeKYIIeH CKOPOCTH BpaIlleHUs] 3HAaYEHHUS T1e-
pemeHHON X

REPEAT [ToBTOPUTH MpOrpamMmy cHavaia

YciaoBHbIE onepanu U MUKJIbI OKUTaHUA

VY cnoBHbIE oniepaluy MpeaHa3HAYEeHbI JJI BBITIOJHEHUS ONPEIeICHHOM YacTH KOda MPOTrpaMMbl
TOJIBKO MPHU COOJIIOJICHUH ONPEACIICHHBIX YCI0BUM. CHHTaKCUC KOMAH/IbI:

IF(<Ycnoeue>)
</leiicmeusn>

ENDIF
B kauecTBe 1efcTBUI MOTYT BBICTYIIATh JIF0ObIE KOMaH/1bl, B TOM YHCJIE U BJIO’KEHHBIE YCIIOBHbIE
oIeparuu.
JlomyckaeTcs UCIOJIb30BAHUE BIIOKEHHBIX YCIOBUH.
[IpenycmoTpeHa Takke pa3HOBHIHOCTb YCJIOBHOI'O ONEpaTopa, CHHTAKCUC KOTOPOM IpUBE/ICH
HUXKeE:

IF(<Ycnoeue>)
</leiicmeusn 1>
ELSE
</eiicmeusn 2>

ENDIF

OTnuune JaHHOW KOHCTPYKIIMU 3aKJII0YaeTCsl B TOM, YTO €Clii <Y CJIOBHE™> BEPHO, TO BBITIOJHS -
totes <JlewictBust 1>, unave <Jleitctust 2>.

Komanna WAIT npeana3HaueHs! AJis NpepbIBaHUS POTrpaMMBbl 10 HACTYIIJICHUS ONPEIEIEHHBIX
COOBITUH ONKCAHHBIX B YCIOBUM LIMKJIA OXHUAaHUs. CUHTaKCUC KOMaH/bI:

WAIT(<Ycnosue>)
BHUMAHMUE! He cnenyet ucnons3oBats komanay WAIT B 06paboTunkax coObITHIA, ONMCaHKe
KOTOPBIX MPUBENEHO B M. «COOBITHSY.
IIpumep ucnob30BaHus (PYHKIMH YCJIOBHBIX ONepalyil M ONEPALMH 0KUAAHUSA

Ipor. 7.
I[F(P_IN.0=0) Ecnu 3nauenue nopta 0 ycranossneHo B 0, To
IF(dd11=0)  —emeeee BrosxeHnsbIif k- ecnu napametp dd11=0, To
P OUT.0=0 e BrictaBuTh 3HaueHue nopta 0 B 3HaueHue 0
HALT e U [IPUOCTaHOBUTH IIPOTPaMMy
ELSE e WNuaue
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P OUT.0=1 = e BrictaBuTh 3HaueHue nopra 0 B 3HaueHue 1

ENDIF e

ELSE NHuaue
WAITP=X) e Oxunanue TOCTUKEHUE MTO3UIUH 3HaYeHUs epeMeHHON X
X=X+4000 -

p=X e Y CTaHOBUTH HOBOE 3HAYE€HHE KOHTYpPaA MO3ULIMHU
ENDIF

REPEAT [ToBTOPUTH MpOrpamMmy cHavaia

HHKJ’II/I‘ICCKI/IC onepanuu

JlaHHast KOHCTPYKIIMS MpeHA3HaYeHa 1JIs1 BHITIOJHEHUS IUKJIMYECKUX ONepaluil mpu cooitoie-
HUU YKa3aHHOTO ycJoBUsA. CUHTaKCUC KOMaH/bI:

WHILE(<Ycnosue>)
</leiicmeusn>

ENDWHILE
JlonmyckaeTcs UCIOJIb30BaHUE BIOKEHHBIX LIUKIIOB.

IIpumep HCHOIbL30BaHNSA HMKJIHYECCKUX ONepaluii

Ipor. 8.
X=10
WHILE(X>0) Huxn npuema 10 umnynscoB ¢ mopta 0

WAIT(P_IN.0=1)
WAIT(P_IN.0=0)

X=X-1
ENDWHILE
P=P+4000 Boinonnuts nepemenienus Ha 4000 uMiysibcoB
D=1000
REPEAT [ToBTOPUTH MpOrpamMmy cHavaia
IIpor. 9.
X=P/4000 Brinenuts 1enoe koJim4ecTBO 000POTOB Bajia ABUTATENs
[F(X<0) Ecim no3unust otpunatensHas, TO
P_OUT.0=0 BricTaBuTh HanpaBJeHUE - OTPULIATETIBHOE
WHILE(X<0) LIMKJT BBLIAYH HMITYJIECOB, PABHBIX KOJIMYECTBY 060POTOB'
P OUT.1=1
D=500
P OUT.1=0
D=500
X=X+1
ENDWHILE
ELSE NHuaue
P OUT.0=1 BricTaBUTH HalpaBIEHUE - IIOJIOKHUTEIILHOE
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WHILE(X>0) LIMKJI BBLIAYH HMITYJIECOB, PABHBIX KOJIMYECTBY 060POTOB'
P OUT.1=1
D=500
P OUT.1=0
D=500
X=X-1

ENDWHILE
ENDIF
HALT IIpepBarh nporpamMmy
' _ mpuMep cocTaBieH [ HPHBOAA ¢ paspeleHneM 3HKoaepa 4000 HMITYIbCOB Ha 0GOPOT.

CoObITHs

[TomuMo cMHXpOHHOM 00Pa0OTKH pa3IMUHBIX COOBITUH, TAKHE KAaK OIPOC MMOPTOB (HApUMeED,
[Ipor. 8), B si3bIKe MporpammupoBanus SML npegycMoTpeHa BO3MOKHOCTh ACHHXPOHHOU 00paboTKU
Pa3IUyYHBIX COOBITHI 110 aHaJIOruK ¢ 00paboTUMKaMU MpepbIBaHus B A3bIkax acceMoOnep u Cu. [l no-
0aBJieHUs] COOBITUSI HEOOXOIMMO €T0 3apErUCTPUPOBATh B Hauaje MPOrpaMMsbl ¢ yKa3aHUEM YCIIOBUH,
IIPU KOTOPOM aKTUBU3HPYETCs €ro 00paboOTUHK.

Kaxxnoe coObITHE MOXKET HaXOAUThCS B aKTUBHOM MUJIM HEAKTUBHOM coCTOsiHUU. Eciu coObiTHe
aKTUBU3MPOBAHO, TO 00PAaOOTUMK 3aIlyCTUTCS MTPU cpabaThIBAaHUU YCIOBUA. B HEaKTUBHOM COCTOSIHUM
00paboTYMK COOBITUS HE BBI3BIBACTCS.

CuHTaKCuC perucTpanuy coObITHS, HEAKTUBHOI'O 110 YMOTYAHUIO:

EVENT <Homep> <Ycnosue>
CuHTakcuc perucTpanmunu CO6I)ITI/I$I, AKTUBHOTI'O IO YMOJIYaHUIO:

EVENT <Homep> + <¥Ycnogue>
Takxe noctynHo crnermanbHoe coosiTrie START, cpabaTbiBaroliee TOJIBKO Mepe 3ayCKoM
MpOrpaMMbl Ha BhINOJIHEHHE. CHHTAKCHUC PETUCTPALINH:

EVENT <Homep>+ START

, Tie <Homep> — nopsIKOBBIA HOMEP COOBITHS.

OI'PAHUYEHUA
1. Hymepauus coObITHil 10KHA UITH TOAPsAA HauuHas ¢ 0.
2. B ycnoBusx coObITHI HEJb3sl UCIOIB30BATh IapAMETPhl IPUBOJIA.

[ToMuMO aKTUBAIIUKU COOBITHS MPH JISKIapalliy, PEIyCMOTPEHBI KOMaH/Ibl SIBHOW aKTUBALIUU U
JICAKTUBAIMH COOBITHIA, KOTOPBIE MOT'YT OBITh UCIIOJIb30BAaHBI KaK B T€JIE OCHOBHOM MTPOrPaMMBbI, TaK U B
Tesie o0paboTyrka coObITHil. CHHTaKCHUC KOMAaHbl aKTHBAIIUU COOBITHS :

+EVENT <Homep>

CHHTaKCUC KOMaH/Ibl J€aKTUBALIMHA COOBITHUS:

-EVENT <Homep>

IIpu BemMonHeHUN ycaoBus «Y ciaosuey, IIJIK npepsIiBaeT BbINOJHEHUE OCHOBHOM NIPOrPaMMBI U

nepexoauT K 00paboTunKy coObiTusi. Bee nporenypsl 00paboTku cOOBITUI pacmoaraloTcsi Hemocpei-
CTBEHHO 332 OCHOBHBIM T€JIOM Iporpammbl. CUHTaKCUC 00paboTUMKa COOBITHI:
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OI'PAHUYEHUA

ON_EVENT <Homep>

<Onepayuu>

1. Tlepen 06pabOTYMKOM MEPBOTO COOBITHA 00513aTEIHLHO JOJKHA PUCYTCTBOBATh KoMaHa RE-
PEAT, HALT unu PROGRAM.
2. B o6paboTunkax coOOBITHI HENb3s MCIOJIB30BaTh KOMaHy 3aAepKKu D=<mc>.

HemnocpenctBenHo nepe HayaioM BITIOTHEHUS 00paboTuMKa COOBITHS MPOU3OIIEIIIee COObI-
THE aBTOMATHUYECKH NEPEBOANUTCS B HEAKTHUBHOE COCTOSHUE.

[Tpu otHOBpeMEHHOM cpabaThIBAaHUK HECKOJIBKHX YCIOBUN COOBITHH, CHaUaa Oy/eT BBITIOJTHEH
00pabOTYMK COOBITHS C MEHBLIUM HOMEPOM.

Eciu npu BeinoaHeHnn 06padoTurKa COOBITHS BBIIIOJHEHO YCIOBHE APYTrOro COObITHUS, TO €T0
00paboTyuK OyJIEeT BbI3BAH TOJIHKO €CJIM YCJIOBUE COXPAHUTCA MOCJIe OKOHYAHMS BBIMOJIHEHHUS 00paboT-

YHKa TEKYLIEro COObITHS.

BHUMAHMUE! O6paboTunk coObITHS IO CMBICTY OJIM30K K 00pabOTUMKY MpEephIBaHUs B MPO-
1eccope, o3TomMy u3deraiTe UCIOJIb30BaHU B 00pabOTYMKAX NOTEHIMAIBHO ONACHBIX JeHCTBUIM Ta-
kux Kak nukiel oxunanus (WAIT), nuknuueckue onepauuu (WHILE). JlanHbie onepanuu MOTYT Mpu-
BECTH K JJIUTEIbHOMY UM 0€CKOHEUHOMY MKy 00paOOTKH COOBITHS, YTO MOBIUET KaK Ha paboTy
IJIK, Tak 1 Ha paboTy APYTrUX MOAYJEH, TaKuX Kak Moaynb cBa3u ¢ [1IK u ap.

IIpuMep ncnob30BaHuA COOBITHI

Ipor. 10.
EVENT 0 + START

WHILE(X>0)

X=X-1

P=P+4000

D=1000
ENDWHILE
HALT

ON_EVENT 0
X=up0

Ipor. 11.

EVENT 0 + P_IN.0=1
EVENT 1+ P_IN.0=0
REPEAT

ON_EVENT 0

P OUT.0=0
W=0,A=1000
WAIT(ABS(W)<10)
+EVENT 1
ON_EVENT 1

A=200
P OUT.0=1
+EVENT 0

Hexnapanus coobiTust 0, KOTOpoe aKTUBUPYETCS OJJUH pa3 HENOCpeI-
CTBEHHO MEPEN 3allyCKOM IIPOrpaMMbl Ha BBIITOJHEHNUE
Huxn nocnenoBarenapHoro nepemenieHus Ha 4000 ummnynscoB X pa3

3aBepIIUTh BBIIOJHEHHUE [IPOIPAMMBI

O6paboTunk coobiTus 0
BBINoJHUTE MHULHATTA3ALUIO IEPEMEHHOMN X, 3HAUCHUEM, HAaXOJIs-
uuMcest B mapametpe up0

Co06biTHe 0 — HaxkaTa KHOIIKa

CoObITHe 1 — OTmyIIeHa KHOTKA

OcHoBHas nporpamMma — npeICTaBIsieT COO0H MyCTOM UK OKUTAHUS
cOOBbITUI

O6paboTurk coObiTus 0 - KOrJa KHOMKA Ha)kaTa

CHSTB CUTHAJ TOTOBHOCTH

BbInosHUTH OBICTpPBIN OCTAaHOB

O>xkuaHue 3aBeplIeHUs BpallleHUs

Pa3pemnTh peakuio Ha OTIYCKaHUE KHOTIKH

O0paboTumk coObITH | - KOr/1a KHONKA OTHYIIeHA

BoccraHoBUTE 0OBIYHOE YCKOpEHUE
VY cTaHOBUTBH CUTHAJI TOTOBHOCTH
Pa3pemuts peakiyio Ha cienyollee HaKaTue
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Ipor. 12.

EVENT 0 ABS(W)<100 CoOpbiTre 0 — ckopocTh HIKE 3a7aHHON. COOBITHE TIO YMOJIYAHUIO HE
aKTUBHOE

W=200 3a/1aHue CKopocTu

WAIT(W>100) OxuaHue BbIX0J1a HA 3aJJaHHOE 3HAUCHHE

+EVENT 0 AxTtuBuzupyem coositue 0

REPEAT OcHoBHas nporpaMmma — NpeACcTaBIseT COO0N MyCTON LUK 0KUIaHUS
cOOBbITHI

ON_EVENT 0 O0paboTurk coObITHs 0 — HU3Kasg CKOPOCTh BpaIllEHUs

P OUT.0=1 BoicTaButh aBapuiiHbIil cUrHa

W=0,A=1000 BbInosHUTE OBICTpPBIN OCTaHOB

WAIT(W<2) O>xkuaHue 3aBeplIeHUs BpallleHUs

$drv_status=1 VYcraHoBUTh cTaryc npuBoja «OCTaHOB IO KOMaHIE»

cp7=0 Beixmrounts renepanuro HIMM curnana

OomeH coodomenusamu mo muae CAN

B sa3bike nporpammupoBanus [IJIK npenycMoTpeHa BO3MOXHOCTh 0OMEHa COOOILEHUSIMU 110

nugposoit muHe CAN Mexay aByms u Oosiee npuBoaaMu. OOMEH MO JaHHOM LIMHE OCYLIECTBISAETCS B
BUJIE NIEpeAaYu COOOIIEHUI CTPOro ONpeesIEHHOro (hopMaTa MEKAY KOHKPETHBIMU y3J1aMU OJJHOM CeTH
WIM B BUJIE IIMPOKOBEINATEIbHBIX COOOIEeHNH. 11 3TUX 1iesiel TpeayCMOTpEeHbI (PYHKIMU NEpeadn 1
npueMa.

CuHTakcuc pyHKIMK aCUHXPOHHOM nepenaun cooduenuit no muHe CAN:

SEND(addr, cmd, par)
1ocyaTh YCTPOUCTBY ¢ agpecoM addr coobmieHue ¢ komaHa0i cmd U JaHHBIMU CO 3HAYCHUEM
napametpa par. [Ipu 3ToM nockuIKa cOOOLIEHHS TPOU3BOIUTCS aCUHXPOHHO, T. €. Iporpamma MpoJ1oJ-
JKUT BBINIOJIHEHHE Cpa3y HocJe BbinoJHeHus koManasl SEND, He nokuiasch 3aBeplieHus ee nepeaayn.

addr=<Koncmanma> — anpec ynanensnoro y3ina ot 0 10 7. Aapec 7 — LIMpOKOBEIIATEILHOE CO-
oO11eHre, KOTOpoe OyIeT MPUHITO BCEMH YCTPOUCTBAMHU B CETH.

cmd=<Koncmanma> — nonp30BaresbCKas KOMaHaa B aAuana3one ot 21 go 31.

par=<0Onepano> - 32-6utHbie nanuble (KoHcTanTa im nepemeHHas o01Iero Ha3HaYeHuUs )

JanHast GyHKIMS TpUEMa MOKET UCIIOJIb30BAaThCsl B OCHOBHOM MPOTrpaMMe Uil CHHXPOHHOTO
IpuemMa.

CuHTakcuC (PyHKIIMH CUHXPOHHOTO npuema coobuenuit no muHe CAN:

GET(addr, cmd, par)

OKUJIaTh OT yCTPOMCTBA ¢ axpecoM addr cooOmieHus ¢ komaH0¥i cmd, 3anucaTh TaHHBIE TPU-
HIeJIIero coodueHus B napametp Par.

addr=<Koncmanma> — anpec ynanensoro y3na ot 0 1o 7. Aapec 7 — npueM JaHHBIX OT JIFOOOT0
MIPUBOJIA B CETH.

cmd=<Koncmanma> — nonp30BarTesbCKas KOMaHaa B Auana3one ot 21 go 31.

par=<Ilepemennan> - 32-OuTHble AaHHbIE (IpUEM IMapaMeTpa B OJIHY U3 IEPEMEHHBIX 00IIEro
Ha3HA4YCHHUs ).

CuHTakcuc (pyHKIMM aCUHXPOHHOTO IpreMa coobuienuit nmo muHe CAN:
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CAN_RECV(addr,cmd,par)

3HaueHue rnapamMeTpoB aHanoruyHo onucanuto pyHkuu GET.
HaHHaH q)yHKHI/IH npeaHadHa4dyCHa 11 UCII0JIb30BAHUA B COOBITHSX JJIA UCITIOJIB30BAHUSA B IIOJIC

<VYciaoBue>.

IIpumep ncnoab3oanus muusl CAN

IIpor. 13. PaGoTa KoHBeliepa ¢ CHHXpOHM3aLMeil HCMOTHUTEIbHBIX YeTpolicTB o mmHe CAN. [Iporpamma koHBeiie-

pa.
X=P+40000

P=X

WAIT(P=X)
SEND(2,21,X)
GET(2,22.Y)
REPEAT

BrIuncauTs cieqyroyro Mo3uLnI0 KOHBenepa
BrIinonHuts nepemereHe

O>xuziaHue 3aBepUICHHs NTepeMEeLeHUs
ITocnate KOMaHIy «KOHBEMEp NEPEIBUHYT»
O>kuiaHue KOMaH/Ibl «ONepaLUs BBIIIOJIHEHA
IToBTOpUTH IPpOrpamMmy CHavana

IIpor. 14. PaGora xoHBeiiepa ¢ CHHXPOHHM3aLHeil McIOJIHUTEIbHBIX yeTpoiicTs o muHe CAN. IIporpamma Begomoro

NpHUBOJA.

GET(1,21,X)
P=10000,W=500,A=100

WAIT(P=10000)

P OUT.1=1
D=3000

P OUT.1=0
P=0,W=500,A=100
WAIT(P=0)
SEND(1,22,X)
REPEAT

Osxunanue koMman bl «KoHBelep nepeIBUHyT»
ITonBecTy HHCTPYMEHT

OrkuiaHue 3aBepUICHHS TEPEMELICHHS.
BKJIFOUHTE HCTIOJHUTEIBHOE 000PYA0BaHUE
Oxxunanune 3 cex

BrIkiounTh HCTIOTHUTENEHOE 000PYI0BaHNE
OTBECTH UCTIOJIHUTEILHOE 000pYIOBaHHUE

OsxkujaHue 3aBepILEHUs IEPEMEILEHUS.
ITocnate KOMaHAy «oneparus BbIIIOJIHEHA
IToBTOpUTH IPpOrpamMmy CHavana

por. 15. Cunxponusanusi pa6éoTbl HecKoabKUX NpuBoAOB no muHe CAN. IIporpamma Beayuiero.

EVENT 0 + START

Co6brTie 0 — Hauano nporpammbl

EVENT 1 + CAN_RECV(2,21,Y) CoOsitue 1 - [Ipunsito coobiieHre o 3aBepiieHny UKIIa MpuBoaa 2
EVENT 2 + CAN_RECV(3,21,Y) CoOsitre 2 - [Ipunsito coobiieHre o 3aBepilieHud IIuKIIa npuBoaa 3

IF(X=7)
SEND(2,22,0)
SEND(3,22,0)
X=0
IF(Z=0)

Z=10000
ELSE

Z=0
ENDIF
P=7,W=500
WAIT(P=Z)
X=Xl

ENDIF
REPEAT

Eciu Bce npuBoABI 3aKOHUMIH IBUXKEHUE, TO
[Tocnare KOMaHy Hauana JBUKEHHS IPUBOLY 2
[Tocnare kOMaHay Hauaga ABUKEHUS PUBOY 3
COpocHuTh COCTOSIHUSI TOTOBHOCTH

BprunciuTs cieayroliee noJIoKeHUe

HepeMeCTI/ITI)CH B CJICAYIOLIYIO ITO3UIHIO

VYcranoBuTh Gaiar 3aBepiieHus UKIIa npuBoaa 1
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ON_EVENT 0

X=7 HauaTe nuki1 npu 3amycke nporpaMmMsbl
ON_EVENT 1

X=X|2 YcraHoBUTH Giar 3aBepiieHus IUKIIa IpUBoIa 2
ON_EVENT 2

X=X4 YCTaHOBUTH (hjiar 3aBepieHus KA IpuBoaa 3

Ipor. 16. Cunxponu3sanusi padoTbl HecKoIbKUX NPpUBOAOB 1o mmHe CAN. IIporpaMmma BeioMbIX NPUBO/IOB € aJipe-
camu 2, 3.
GET(1,22,X) Oxuganue KOMaHabl Havyala ABUKCHUS
[F(Z=0) BpaucuTs cieayoiyo No3ulu0

Z=10000
ELSE

Z=0
ENDIF
P=Z,W=200 [TepemecTuThCA B CIAEAYIOULYIO O3ULIMIO
WAIT(P=Z)
SEND(1,21,0) OTnpaBuTh COOOLIEHHE O 3aBEPUICHUN LUK

REPEAT

Ilepenaya coodmenuii B mmuy USB

CuHTakcuc pyHKIMU nepegadu coooduenuit no muHe USB:

#send_usb(<Onepano>)
[lepenava mpu 3TOM OYyJET BBITIOJIHEHA IO IPOTOKOJTY
3nauyenue  Onucanme

0x01 SOH. Mapkep Hauana nakera.

0x06 PARM_ VAL CMD. Komanna — oTBeT IpUBOJa Ha 3a1IpoC
3HAa4YeHHUS TapaMeTpa.

0x07 ['pynna nosab30BaTeNIbCKUX IAPAMETPOB.

0x08 Anpec nepeMeHHO# X, B IpyIIIe.

<Onepano> 3HadycHue onepanza B Buje 4x 0aiiT, HaUMHAs C MJIAJILIErO
Oaiira.

0x03 ETX. Mapkep KoHIIa MTakeTa.

IIpu Bce Gaiitsl onepanaa paBHble 0x01, 0x03, 0x1A 6yayT oOpabaTbIBATHECSI MEXaHU3MOM IIPO-
3pauHOCTH U NepeiaBaThCs B BUJE BYX 0ailT. C mogpoOHOCTIMHU paboThl IPOTOKOJIA MOKHO 03HAKO-
MUThCA B IokyMeHTe «ECG. Pyko6oocmeo no Ixkcnayamayuu.doc.

I/IHl/llll/laJ'll/l3alll/lﬂ Telcymei/i mo3uuauu npuBoaa

Jns vHuIManu3aliy TeKyIled MO3MIMY NPUBO/Ia UCTIOJIb3YETCs CIeAYIoIIasi KOMaH/a:
PCUR= <Buwiparicenue>

HpI/I BBIIIOJTHCHHNH I[ﬂHHOfI KOMaH/AbI BBINIOJHACTCA OAHOBPEMCHHO MHUIUAJIU3allHs TeKymeﬁ I10-
SUIWU IIPUBOJAA U 3a/laHUA KOHTYpa NO3UIHHU, [TPHU 3TOM ABHUIKCHUA Bajla ABUTATCJIA HC IIPOUCXOJUT.
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J INPUMEYAHMUE:
He ucnoun3yiiTe KOMaHAy YCTAHOBKHM TEKYILIedl MO3MIMHM NPH BpPalleHUHM BaJjia
ABHUraTeJIs.

JlanHas KoMaH/1a HauboJiee 4acTo UCIOJIb3YETCsl BO BPEMs BBIX0/1a B HYJIEBYIO MTO3ULUIO, IPU
paboTe npuBO/ia B COCTaBe CTAHKA.

IIpor. 17. Beixoa B HYJ/IEBY10 O3UIU 0.

=-350 JIBUraThcs K 1€BOMY KOHLIEBOMY J1aTYUKY
WAIT(P_IN.0=1) O>xunanue cpabaTbiBaHNE KOHIIEBOI'O BBIKJIIOUATEIIs
W=30 JIBuratbcsi B 0OpaTHOM HAIpPaBJIEHUHU C MAJIOH CKOPOCTHIO
WAIT(P_IN.0=0) [I0OKa HE Pa30MKHETCS BBIKJIIOUATEIb
P=P,A=5000 MakcumanbHO OBICTPO 3aXBaTUTh TEKYIIYIO MO3UIUIO
D=500 O>xuziaHue 3aBepuIeHHs 03U LUOHUPOBAHUS
PCUR=0 OOBsIBIIsIEM TEKYIILYIO MTO3UIIMIO 32 HYJIb
PROGRAM 1 [Tepexon k OCHOBHOM MTpOTrpaMme

che}lﬂeﬂﬂoe 3JHAYCHHUEe MOMCECHTAaA

JU1d oTCie)KUBaHUE YCPEAHEHHOTIO 3HAYEHUsI MOMEHTA, B SI3bIKE IIPOrPAMMHUPOBAHUS
SMLucnosbs3yetcs napamerp . [IpuBoa ncnosnp3yeT 3aMKHYThIM IPUHLIKI PEryJIUPOBAHUsL, IO3TOMY B
peXKUME MO3ULIMOHUPOBAHUS UM B PEKUME YIIPABICHUS CKOPOCTBIO IPUBOJ] ABTOMATUYECKHA KOPPEK-
TUPYET pa3BUBAEMblil MOMEHT, YTOOBI IPEO10JIETh MPOTUBOCHCTBYIOLINI MOMEHT U BBIIIOJIHUTH 3a/1a-
Hue ¢ TpeOyeMbIMH XapakTepucTukamu. [loaromy napametp I MokeT CBUAETENBCTBOBATh O PEKUME pa-
00TbI IPUBO/A.

ITapameTp I nocTyneH TOIbKO Ha YTEHUE.

ITapameTp I MOKeT UCIIOJIB30BATHCS B BBIPAYKEHUAX U YCIOBHBIX onepauusax. Popmar napamer-
paIQ12 cm. nn. [IpunsaTeie 0003HauEHUs.

Ipor. 18.
W=W+100 VYBeNU4HTH 3a1aHHYI0 CKOPOCTH BpamieHus Ha 100 06/MuH
D=500 Oxuanue 3aBepIIeHHs EPEXOJHOr0 Mpolecca
X=[+100 Cuurarh 3HaYEHUE YCPEAHEHHOTO TOKA C HEKOTOPBIM KOPPEKTUPYIO-
UM Ko3ppunmenTom
[F(X>500) [Ipu npeBbiieHnn TokoM 3HaueHust 0.1A
HALT IIprocTaHOBUTH BBINOJIHEHHE NIPOTrPaAMMBI
ENDIF
REPEAT

HauGosee yacTo njaHHbINM apaMeTp UCMIONIB3YETCS sl BBIXO/A B HYJIEBYIO MO3HUIIUIO TIPH UC-
IMMOJIb3OBAHWHU BMECTO KOHIICBOI'O BBIKJIHOYATCII MCXAHUYCCKOT'O YIIOpa.
IIpor. 19. Ilonck HyJieBoii NO3ULMH 110 YIIOPY.

W=-150 3a/1aHue KOHTYpa CKOPOCTH

WAIT(ABS(1)>800) VYcpenHneHHoe pa3BuBaeMblil ipu Toke npuMepHo 0.2A
W=0,A =5000 BbInosHUTH OBICTpPBII OCTAaHOB

D=500 O>xuyianue 3aBepUICHHs OCTaHOBA

PCUR=0 OOBsABIIsIEM TEKYIIYIO TO3ULIUIO 32 HYJIb
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PROGRAM 1 [Tepexon k OCHOBHOM MTpOTrpaMme

Ilouck z-MmeTKH

IIpu ucnoyIb30BaHUM OTHOCUTEIIBHBIX JATYUKOB, TAKMX KaK KBaJpaTypHbIE SHKOAEPHI, IPUBOJ
IIpY BKJIFOUEHUH HE B COCTOSIHUM BBICTaBUTH ONPENIEICHHBIN YToJI, 4TO TpeOyeTcss B HEKOTOPBIX MPHUIIO-
KEHUAX, I03TOMY B OOJIBIIMHCTBO SHKOJEPOB NIPUCYTCTBYET AONOJHUTEIbHBIA CUTHAN Z, KOTOPBIH
BCTPEYAETCs OJIMH pa3 3a 000pOT BaJja ABUraTess. TO MO3BOJIET IPUBOY HAITH C BBICOKON TOYHO-
CThIO HYJIEBOE MO3MIIMHU Baja U OTHOCUTEIbHO HETO BBICTABUThH TPeOyeMbIi yroJl.

Kpome Toro, ncnonb3oBaHue JAHHON METKU IIO3BOJISIET BBIIIOJIHUTH BBIXOJ B HYJIEBYIO ITO3ULIMIO
pu paboTe MPUBOJOB B COCTABE CTAHKOB, TMHEWHBIX MOJyJIeH, C BBICOKOH TOUHOCTBIO.

JUi1s BBINOIHEHUS TOIOOHBIX 33/1a4 B SI3bIK IPOTPAMMUPOBaHUs BKIIIOUEHA (DYHKLIUSA:

#rst pos_i(<Koncmanma>)
, Tie <Koncmanma> npunumaet 3HayeHue 0, eciiu Npy NOUCKE Z-METKU TpeOyeTcs BpallleHue
IIPOTHUB YaCOBOM CTPEJIKE WIH | - 10 4aCOBOH CTpEIIKeE.

Hanuuwne z-metku 1uis npuBogos CIIHI sBisieTcs onuueit. Ipu BeimoaHenun QyHKIMNA
#rst_ pos_1 B IpHUBOJIE, Y KOTOPOTO YCTAHOBJICH SHKOAEP 0e3 Z MEeTKH (CM. mapaMeTp st5) BBITIOJHEHUE
porpaMMmsl OyJeT ocTaHOBJIEHO U napametp ipl1 Oyzaer ycraHoBieH B 3HaueHue «He ynanocs Bbnos-
HUTb IIOUCK Z METKN».

Ipor. 20. Ilouck HyJIeBoii MO3UIUM C UCTIOJIb30BaAHHEM Z-MeTKH.

=-150 3agaHue KOHTypa CKOPOCTH
WAIT(P_IN.0=1) O>xunanue cpabaTbiBaHNE KOHIIEBOI'O BBIKJIIOUATEIIs
W=0,A =5000 BbInosHUTH OBICTpPBIN OCTAaHOB
D=500 OxuaHue 3aBepIIeHHs OCTAaHOBA
W=30 3a/1aHue KOHTYpa CKOPOCTHU B 0OpaTHOM HaIlpaBJIEHUU
WAIT(P_IN.0=0) O’xkuiaHue BBIKJIIOYEHHS KOHLIEBOI'O BBIKITHOYATEIIS
W=0,A=5000 BbInosHUTE OBICTpPBII OCTaHOB
PCUR=0 OOBsIBIIsIEM TEKYIILYIO MTO3UIIMIO 32 HYJIb
#rst pos i(1) BrIinoaHuTh nouck Z MeTKu
IF(P>4000) BaJI TOBEPHYJICS OoJbIIe YeM Ha 1 060poT - omubKa '
HALT OcTaHOBUTH IpPOTrpamMMy
ENDIF
PCUR=0
PROGRAM 1 IlepeiiTi Ha OCHOBHYIO IIPOIpPaMMy

1
— IIPUMEp COCTAaBJIEH JJIsl PUBOJIA ¢ paszpelieHueM sHkoaepa 4000 umiynbcoB Ha 000pOT.

YcraHoBka orpaHUYeHU A MO3UITUN

[Ipu paboTe npuBoJa B paMKax UCIOJHUTEIBHOM CUCTEMBI, KaK IPAaBUJIO, CYLIECTBYIOT OTPAHU-
YeHHUE yIJia MOBOpOTa Baja JBUrareis. B s3pike mporpaMMupoBaHus MPEAyCMOTPEHbI QYHKIIMHU yCTa-
HOBKHU IIPOIrpaMMHBIX OFpaHH‘IHTeHeﬁ Mmo3nuyy Npyu IBUXKXCHUU B IOJIOKUTCIIbHYIO U OTpUIATCIIBHYIO
cTopoHy. CHHTaKCHUC (yHKIIHIA:

#p limit r(<Onepano>)

#p _limit | (<KOnepano>)
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[Tpu 0O6Hapy)eHUH BBIXOa yIiia TOBOPOTA Baya 3a mpeaesbl otpeska [p_limit 1;p limit r], cuc-
TEMa YIPaBJICHHUS BBIMIOJIHUT OCTAHOB C MAaKCUMAJIbHO BO3MOYKHBIM YCKOPEHHUEM, a 3aTeM ME]IJICHHO

BCPHETCA B JOIMYCTUMBIC ITPECACIIbI.

) 1 )
Tpy ycTaHOBKE OrpaHHYHTENCH B 3HAUCHHE -2°' UX JCHCTBHE OTKIIIOYACTCS.
@yYHKIUYU HE 3aIIUCHIBAIOT BBEICHHBIE [IPOTPAMMHO OTPaHUYEHHUS 110 IO3ULMU B YHEPIrOHE3aBU-
CHUMYIO IIaMATh IPOTrPaMM, II0O3TOMY OTPaHUYEHHUs COPAchIBAIOTCA MOCIIE Mepe3alrycka MpUBoa.

IIpor. 21. Ilpumep nporpaMmbl UCII0JIb30BAHUS IPOrPAMMHBIX OIPAHUYMTEJICH.

#p limit 1(-2147483647)
#p limit r(2147483647)

X=2

WHILE(X>0)
P=8000
D=1500
P=-8000
D=1500
X=X-1

ENDWHILE
P=0

D=1500

#p limit_1(-4000)
#p_limit 1(4000)

X=2

WHILE(X>0)
P=8000
D=1500
P=-8000
D=1500
X=X-1

ENDWHILE
HALT

BBIKIIIOUNTE JI€BBIN OTPaHUYNTENL
BBIKIIIOUNTH MTPaBblil OrPAHUYUTEND
NHnnmanu3anys cueTyuka [uKia
[{ukn nepuoAnyecKoro JBUKEHUS

Y CTaHOBUTS JIEBBI OTPAHUYUTEIIL
Y CTaHOBUTH IIPaBBI OrPaHUYUTEIID

IIpekpaTuTh BBINOJHEHUE IPOIPAMMBbI

Pesynbrar BeinonHenus nporpammsl [por. 21 npeacrasnen Ha Puc. 5.
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Puc. 5. PesyabTaT oTpadorku nporpammsbl Ilpor. 21. I'padux no3unuu B macmrade 1:1 (cunmii), rpagpuk cKOpocTH
20:1 (xopH4HeBBIii).

Craryc npuBoaa

B s3bike mporpaMMupoBaHusl IPEAyCMOTPEHA IEPEMEHHAs, C IOMOILBIO KOTOPOM OCYIIEeCTBIIA-
eTCs JOCTYII K CTaTycy NnpuBoJja. JlaHHas nepeMeHHas MOKeT MCIIOJIb30BATHCS KaK B BBIPAXKEHUAX, TAK
U B YCJIOBMSAX:

8drv_status = <Bwvipasicenue>
[Ipu ycraHoBke npuBoza B cocTosiHUE |, pUBOJ MepeBoauTCsl B cocTosHue «OctanoBy. [1pu
9TOM I'eHepalus YIIPaBIAIOIIEro CUrHaia ABUraress IpeKpalaeTcs.
VYcranoBka cratyca B cocTossHue ) BO30OHOBIISIET T€HEpalMI0 YIPaBJISIONIEro CUTHAIA.

MNPUMEYAHHUE:
IIpu ycranoBke $drv_status B 0 mpousBoauTcs npoueaypa noucka ¢gasbl 1BUra-
TeJIsl.

IIpor. 22. IIpumep nporpaMmsbl ylpaBJieHUs CTaTyCOM.

EVENT 0 + P_IN.0O=1 Co0bITHE — Ha)kaTa KHOIKA aBapuHHOI0 OCTaHOBA
EVENT 1 P_IN.0=0 Co0bITHE — OTHyIlIEHA KHOIIKA aBApUIHHOTO OCTaHOBA
IF($drv_status!=0) Ecnu npuBoj o kakuM-1100 MpUYrMHAM Tepeles B aBapuiftHOE CO-
CTOSIHHE, TO
P_OUT.0=0 BBIBOJIUM CTaTyC Ha MOPT BbIBOJIA
ELSE
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P OUT.0=1

ENDIF

REPEAT

ON_EVENT 0

$drv_status=1 ABapuiiHBIN OCTAHOB — CHSITh MTUTAHUE C JIBUTaTENei
+EVENT 1 Paspemnts BKIHO4YATh PUBOJ IPU OTITYCKAHUU KHOIIKU

ON _EVENT 1

$drv_status=0 KHonka aBapuifHOT0 OCTaHOBA OTIYILEHA — BKJIIOUUTh IPUBOJL
+EVENT 0 PaspemnTs peaknuo Ha Ha)KaTUe KHOIIKU

Pabora co cuerunkom Step/Dir

Cucrema YIIpaBJICHU IIPpUBOAA UMCCT annapaTHbe/’I CUCTUYUK UMITYJILCOB, KOTOpLIﬁ IOAKJIFOYCH K
noptam INO, IN1 (cm. PykoBoacto noss3oBatesns.pdf). Copepkumoe cueTyrka JOCTYITHO IporpaMmmam
MI0JIb30BATEIIs KaKk Ha YTEHHUE, TaK U Ha 3aIllUCh, TOCPEICTBOM IEPEMEHHOM:

$sd_counter=<Buvipascenue>

IIpor. 23. Ilpumep nporpaMmsbl ypaBJieHUs CTaTyCOM.
[F(ip0!=2) Ecmm untepdeiic Step/Dir He ycTaHOBIJICH, TO
IF($sd_counter!=0) OOHyJIs1eM CYETYMK UMITYJIbCOB
$sd_counter=0
ENDIF
IF(P!=0) OO0HymnseM MO3UIUIO
P=0
WAIT(P=0)
ENDIF
ip0=2 YcranaBnuBaeM uHTEepdeic ynpasneHus Step\Dir
ENDIF
HALT

YrteHue 3HAYEHH I aHAJTOTOBBIX BX010B

3HaueHus aHanorosbix BxoJoB 0 u 1 nocrynusl B IIJIK uepe3 nepemennble

Sanalog_inputA

$analog _inputB
COOTBETCTBEHHO.
HepeMeHHbIe AOCTYIIHBI TOJIBKO HAa YTCHHUC.

[Tpu 3ToM o1poBaHHBIE 3HAYCHNE AHAIOTOBOI'O CUTHAJIa Ha BXO/I€ TTOpTa MPeIBApUTEIHLHO
obpabateiBaeTcs A1 yA0OCTBa JajibHele o0padoTku. B naHHOMN Bepcun CUCTEMBI YIIPaBIEHUs UC-
nosb3yetes 12 6urnbiit ALIL, mosToMy nocie onudpoBKU CUTHAI MOKET IPUHUMATh 3HAYEHUE B J1Ua-
nazoHe ot 0 10 4096, 4TO COOTBETCTBYET aHAIOrOBOMY curHaiy ot -10B no +10B.

Janee curnan mpeoOpa3yeTcsi B COOTBETCTBUE CO CXEMOU, MpuBeaeHHOM Ha Puc. 6.
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Puc. 6. Cxema npeo0pa3oBaHue aHAJ0T0BOI0 CUTHAJIA.
Ha pucynke Puc. 6 npuBeneH Taxxe npuMep nNpeodpa3oBaHus JaHHBIX (BbIICIEHHBIH KPACHBIM
LIBETOM).

IIpor. 24. Ilpumep nporpaMmbl padoThl ¢ AHAJIOT OBBIMHU CUTHAJIAMM.
X=$analog_inputA-$analog_ inputB

IF(ABS(X)<1000)

W=X

ENDIF

REPEAT

3unavenus $analog inputA u $analog inputB yunThIiBarOT KO GHUIIMEHT Beca, CMEIICHHE U MEPTBYIO
30HY aHAJIOTOBBIX BXOOB.

YcraHoBka moprta aBapnﬁﬂoro OoCTaHOBa

IJIK orpabatsiBaeT nporpammy 1 komanny 3a ~50MKc B pOHOBOM pexkuMme (B pekrUMe Hepeallb-
HOTO BPEMEHH), YTO HE MO3BOJIIET TaApaHTHUPOBATH BPEMEHHOW HHTEPBAJ, B TEYCHHE KOTOPOTO OyAeT
00paboTaHO TO WM MHOE COObITHE, BO3HUKIIEE B TpUBOJE. OHAKO CYLIECTBYIOT COOBITHS, CBSI3aHHbIE
¢ 6e30MacHOCTHIO PAabOTHI MPUBOJIA 1 CUCTEMBI B IIEJIOM, IIPU HACTYIUICHUH KOTOPBIX BPEeMs PEaKIuH
JOJKHO OBITH CTPOTO OTPEIeNICHO U 3apaHee M3BecTHO. K TakuM COOBITHAM OTHOCHUTCS BBIKIIIOUECHHE
npuBoja yepe3 nopt BBoaa. st rakux coosituii B [IJIK CIIII npenycmoTpena ¢ynkuus #crash port.

#crash_port(<Koncmanma>),
rne <Koncmanma>,B 1aHHOM ciiy4ae, GOpMHUpPYeTCs C MOMOIIBIO CJIEAYIOIETO BHIPAKESHUS :

(Homep nopmay) | (Yposenv << 4).
rne Homep nopma — necsatuunoe uucio ot 0 1o 3, onpezenstoniee Kakoi IOpT ABJISIETCS BXO-
JIOM CUTHaJIa aBapUItHOTO OCTaHOBA, Ypoeens — npuHuMaeT 3HaueHue 0 min 1 1 COOTBETCTBYET ypOB-
HIO, IIPU KOTOPOM CpabaThIBa€T MEXaHU3M aBApUHHOIO OCTAHOBA.
Jlnis oTKItOYeHUs! PYHKLMU IO aBapUMHOMY BXOJly BBEJIUTE KOMAHY:

#crash_port(15),
Bpems cpabarbiBaHus aBapuitHOTO OCTAHOBA B JAHHOM CJIy4ae rapaHTHPOBAHHO HE NPEBBICUT
50MKc.
Hanpumep, eciu aBapuifHbIi cUrHa MOJKIIIOYEH K IOpTy 1, a YpoBeHb cpabarbiBanus 1, TO
chopmupoBaHHasi koHcTaHTa OyneT paBHa (0x01) | (0x01<<4) = (1)|(0x10)=0x11.

Hcnoabn3oBaHue MaccuBa 3HepFOHe3aBl/lCl/lM0ﬁ NaMATH JaHHBIX

B cocTtaB cucteMnl YIIpaBJICHUS NPUBOJA BXOAUT SHCPIroHEC3aBUCUMaAA MMaMsATh JAdHHBIX, 4aCTb U3
KOTOPOM BbIJI€JIEHA JJIs XpaHEHHs JaHHbIX 0011ero HazHaueHus. Pasmep maccuBa 6300 32-OUTHBIX 3J1e-
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MeHTOB. Maccus AOCTYIICH IIpOorpaMMaM 10JIb30BATCJIA HA YTCHUC U 3alIUCh. 21.]'[51 A0CTYyIla K MaCCUBY
HCHOJIB3YIOTCA NICPEMCHHBIC!

Seeprom_mas
JlaHHas nepeMeHHas yKa3blBaeT Ha TEKYIIUH 3yieMeHT MaccuBa. [Ipu oOpariennu K JaHHOM 1ie-
PEMEHHOM Ha YTCHUE WM 3aIIMCh MHJIEKC MacCUBa aBTOMATHUYECKH YBEIMUYMBACTCS Ha 1 ¥ iepeMeHHas
$eeprom mas HaYMHAET yKa3bIBaTh HA CJICAYIOLIMI 3JeMeHT MaccuBa. [Ipu TOCTIKEHUH KOHIIA MacCH-
Ba MH/IEKC OOHYJISETCS, U MHJEKC MepeMeIlacTCs Ha MEePBbIil 3JIEMEHT.
Jliis ocTyma K MHAEKCY MacCUBa SHEPrOHE3aBUCUMOI MTaMsATH O0ILEro Ha3HauEHUs UCIOb3Y-
€TCs IIepEeMEHHas :

Seeprom_mas_i
KOTOpasd AOCTYIIHA HA YTCHUU U 3aIIUCh. HpI/I IMONBITKEC YCTAHOBUTH MHJCKC B HEAOIIYCTUMOC 06-
JIACTH TIAMSATH €70 COAEPKUMOE OOHYJIAETCS.

A INPUMEYAHUE:
He BbImosnsiiiTe koMaHabl BUAa $eeprom_mas=$eeprom_mas+1, pe3yabrart Ta
KOI'0 KJIAcCa KOMAH/ He onpe/eJicH.

HpI/IMepbl HCITI0JIB30BAHUA MacCCHBa 3Hepr0He3aBnchoﬁ nmaMsAaTH JaHHBbIX

IIpor. 25. Ilpumep ¢popMupoBaHNs IPOU3BOJILHOI0 NPO(MIIs ABHKEHNUS.

JlaHHBIN IPUMEp MPEJICTABISET COO0H YHHUBEPCATBHBIN aITOPUTM OTPaOOTKHU MpoduiIs 1000
CJIO’KHOCTH Y TIPOU3BOJIBHOTO pa3Mepa. [Ipu aToM GpopmupoBaHre TPOQHII MOKET BBHIOIHATHCS, Ha-
npumep, B [1K u 3anuceBatecst B mpuBoj uepe3 Mortopacrep (mento @aiin\Mimnopr EEPROM).

[Tpumep MOXKHO AOTIOJHUTH PYHKUMAMU oOMeHa coobieHusamu 1o muHe CAN Mexay IpuBo-
namu. [Ipu ncnonp30BaHUM 10100HOM CUHXPOHU3ALMHY MOXKHO 0OecriednTb N MEPHOE COBMECTHOE
JBIDKEHUE, HallpUMep, ropraia.

$eeprom_mas_i=0 Y cTaHOBUTH MHICKC Ha MEPBBINA AIEMEHT MacCcuBa
X=$eeprom_mas CuuTaTh KOJIMUYECTBO TOUYEK B Ipoduiie
WHILE($eeprom_mas_i<X) IToka He KoHuMTCS TPOPUITH
Y=S$eeprom_mas CunTath MOJIOKEHUE CIEAYIOIEH TOUKU
Z=$eeprom_mas CuuTaTh CKOPOCTh HA CJEIYIOIIEM YUacTKe
P=Y,W=Z OTtpaboTaTh CleIYIOINI Y4acTOK
WAIT(P=Y) O>xuzanue 3aBepuieHuss 0TpabOTKU
ENDWHILE
HALT

Hanpumep, npu 3anucu tadauns! Ta6:a. 1, orpadoranHblil npoduis OyneT BeIMIAIETh Kak HOKa-

3aHo Ha Puc. 7.
Tabu. 1. IIpopuis nBuskeHus: B popmMaTte n0JIb30BaTeJIs.

12

4000
100
12000
200
40000
500
80000
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Puc. 7. PesyabTar oTpadoku npoduis,npuseneHHoro B Taou. 1. I'pa¢uk no3unuu B macmrade 1:1 (KopuyHeBblIii),
rpaduk ckopoctu 100:1 (¢puosneroBslii).

IIpor. 26. Ilpumep nporpamMmmel ¢popMUPOBaHHUA NPOGUIsA ABUKEHUS B pexxuMe 00yUeHUsI.

[F(X=0)
$eeprom_mas_i=0 Nuunmanusanus MHAEeKca MaccuBa
ENDIF
WAIT(P_IN.0=0) O>xkuzaHue curHasga 3axpara ¥ COXpaHeHusl TeKylei nosuuuu. B npo-
Lecce 0XKMIaHusl MPEANOoIaraeTcs, 4To Oneparop yCTaHaBIUBAET Tpe-
OyeMyIo MO3UIIMIO PUBO/IA.
$eeprom_mas=P 3axBaT ¥ COXpaHEHHUE TEKYIEeH MO3ULUN
WAIT(P_IN.0=1) O’kuiaHue CHATHS CUTHAJIA IPOrpaMMUPOBAHUS
D=100
[F(X>5) Bcero Hy»HO 3alIOMHUTB 5 O3ULUI
HALT 3aBepmuTh popMHUpOBaHUE TIPOPUITS
ENDIF
X=X+1
IF(Y=0) JIBa yCIIOBHBIX OIlepaTopa UCIOJIb3YIOTCS AJI1 MHAWKALMU 3aBEPLICHUS
IpoLecca COXpaHEHUs MO3ULIUH.
Y=1
P OUT.0=1
D=100
ENDIF
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IF(Y=1)
Y=0

P_OUT.0=0
ENDIF
REPEAT

Yacel P€aJILHOI0 BpEMCHU

B npuonax cepuu CIIIL/CIIC HeT SHEPrOHE3aBUCHUMBIX YaCOB PEaIbHOTO BpeMeHU. OTHAKO
pean30BaHbl 4Yachl, KOTOPbIE HAUMHAIOT CYET BPEMEHU C MOMEHTA BKJIFOUEHUS IIPUBO/IA.
Jls 1ocTyma K yacaM peaibHOTO BPEMEHHU UCIIOJIb3YETCs IEPEMEHHA:

$ rt_clock

Kaxxnast nuckpeTHa gaHHO# nepeMeHHOM cooTBeTcTBYET 10 MC.

[lepemeHHas 1OCTyIIHA KaK HA YTEHUE, TAK U HA 3aIIUCh.

[lepemenHas npeacTasisieT coboit 0e33HakoBoe 32 OutHoe yucio. Takum o0pas3om, nepeMeHHas
nepenosHaercs Kaxable 42.949.672 cekyna unu 497 cyrku. [lpu Haim4ue BHEITHUX YacOB PEaIbHOTO
BPEMEHH, C KOTOPHIMU MOKHO CUHXPOHU3UPOBATHCS 110 KAKOMY-JTMNO0 HHTep(delcy, 3Ta nepeMeHHas
NIEPETIOIHUTCS JIMIIb cIlycTss 16 MecsLeB.

Mpor. 27. IlpuMep UCI0JIH30BAHUS YACOB PeaibHOI0 BpeMeHHU

EVENT 0 + START 3amyck coOBITHS, BBIOIHAIOLIETOCS IIPU CTapTe MPOrpPaMMBbI
X=8rt_clock CuuTbiBaeM 3HaYEHUE YaCOB PEabHOI'O BPEMEHHU

Y=X/100 [Tepecuet B ceKyHIbI

D=100 3agepxka

REPEAT Ilepexon Ha HaYaIO MPOrpaMMBI

ON_EVENT 0 IIpu 3anycke nporpammsbl OOHYJISIEM YaCHI

$rt_clock=0

®opmat 1Q12

B IJIK mpuBonos cepuun CIIII/CIIC noxnep:kuBaroTcs onepanuu ¢ JpoOHsIMU yrcaamu. [lpu
ATOM HMCTOJB3YyeTCs hopMat ApoOHOTro yucia ¢ pukcupoBaHHor Toukoi 1Q12.

JpoOHbIe yuca npeAcTaBiIeHbl B BUIE 3HAKOBOTO 32X OMTHOTO 3HAUYCHMS.

Jpo6Has yacth uncina B popmare 1Q12 3anumaer muaammue 12 6ut.

Hanpumep, npo6Hoe uuncio 2.5 B popmare 1Q12 Gyner Boirsaaets kak 10240.

Jlnist XpaHeHusl 3Ha4YeHU TpOOHBIX YMCE MOT'YT UCIIO0Ib30BaThCs J1H00bIe 32X OUTHBIE IIEpEMEH-
HbI€, KOTOPbIE IOCTYIIHbIE B IpOTpaMMe, HallpuMep, IiepeMeHHble 00111ero HazHaueHus X, Y u Z.

A INPUMEYAHMUE:
Komnuasarop IIVIK He ciaeaur 3a Tunamu nepemeHHbIX. Ilosib30BaTens 10/KeH
ObITH BHUMATEJBHBIM NPH HCIOJb30BAHMH Pa3HBIX (opMaTOB 4mceJ, XpaHsi-
IIMXCH B IePEeMEHHBbIX.

@yukuum npeodpaszopanus Gpopmaros iq, vartoiq, vartoint

OyHKkuMA npeodpazoBaHusl IPOOHOI0 YKUCIA, IPEJICTABIEHHOTO B BUJI€ KOHCTAHThI, B opmaT
1Q12:
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iq12(<Koncmanma>)
BHUMAHMUE! ®ynkuus iql2 ucnosnb3yercs: 6€3 peeTku, B OTIMYUU OT OCTAIbHBIX (QYHKIHH.

OyHKuMA MpeodpazoBaHusl IPOOHOI0 YKCIIA, XPAHSIIErocs B IepeMeHHoH, B popmat [Q12:
#vartoiq(<Ilepemennan>)
OyHKkuMA mpeodpazoBaHust IpOOHOI0 YKUCIIA, XpaHsILEerocs B nepeMeHHol B popmate 1Q12, B

OCJI0C YHCJIIO:

# vartoint(<llepemennan>)

IIpor. 28. Ilpumep nporpaMmmel npeodpasoBanus ¢opmaros.

X=1q(1.5) [IpeoOpazoBars apodHOE yucio 1.5 B popmar [Q12 u 3anucats pe-
3yJIbTaT B IEPEMEHHYIO 00I1Iero Ha3HaYeHUs X

Y=10 [Ipoununmanu3upoBath nepeMeHHyo0 Y 1enbM uuciaom 10

Y=#vartoiq(Y) [IpeoOpasoBars nepeMeHHy0 Y U3 1IEJIOYHCIEHHOTO B APOOHOE B
¢dopmare 1Q12

Z=#vartoint(Y) [IpeoOpazoBars nepemennyo Y u3 npoduoro 1Q12 B uenoe u 3anucarb

pe3yiabTaT B IEPEMEHHYIO Z.
HALT

PesynbTar moce BBIMOJHEHUS MPOTpaMMbl OyeT 3HaUeHUE NePEeMEHHBIX

X=6144

Y=40960

Z=10

Broinenenue apodHoii yactu frac

@OyHK1MA BblIEJIeHUE APpOOHOM YyacTH 4yKciia, XpaHsIlerocs B nepeMeHHoi B oopmare 1Q12:
<Ilepemennasn> = #vartoint(<llepemennan>)

Hanpumep, mociie BBIIOJHEHUS CIIEAYIONETO (pparMeHTa NporpaMmabl:

X=iql2(1.5)

Y=#frac(X)
Ilepemennas Y Oyner conepxarb 3HaueHue 0.5.

(I)yHKIII/II/I AJIF BBIITOJIHCHUA apnq)Meanecmlx onepalmifl Hax llpOﬁHl)IMl/l qyucJiaMu

OyHKIIMY YMHOKEHHS U JIeNIeHNs IBYX 4yrcen B popmate 1Q12:
<Ilepemennasn> = #mpy (<Illepemennan>, <llepemennan>)
<Ilepemennasn> = #div (<llepemennaa>, <Ilepemennasn>)

IIpor. 29. Ilpumep nporpamMmmbl padoThl ¢ pyHkuueil mpy.

X=iq(1.5)

Y=$analog_inputA CuuThiBaHHE aHAJIOTOBOI'0 BXOJa

Y=#vartoiq(Y) [TepeBoaum B IQ12

Y=# mpy(Y, X) MacmrabupoBaHue rnepeMeHHon Y

Y=#vartoint(Y) [IpeoOpazoBars nepemennyo Y u3 npodnoro 1Q12 B uenoe.
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HALT
Tpuronomerpnyeckue GpyHKUMHU
<Ilepemennan> = #sin (<Ilepemennaa>)

<Ilepemennasn> = #cos (<Ilepemennan>)

@Oynkyy Bo3BpamaoT 3HadyeHue B popmare 1Q12 B auanazone ot 0.0 mo 1.0.

<Ilepemennasn> = #atan (<llepemennasa 1>,<llepemennasn 2>)
®ynkuus Bo3BpaiaroT 3HayeHue B popmate 1Q12 B nuanazone ot 0.0 (0.0 paxuan) no 1.0 2n
paauan).
<Ilepemennan 1> -Y
<Ilepemennan 2> - X

Arctan(Y/X)

IIpor. 30. IIlpuMep nporpaMmbl BbIYMCIEHUS Sin.
P=#sin(X)
X=X+1
REPEAT

Pesynbrar BeINoHEHUs IporpamMMbl IpezcTasiieH Ha Puc. 8.
— dd73agaHHan nosuuna .

3599

3099

2559

2099

1599

1099

599

99

401

-901

1401

1901

z4m

290

340

3901

T T T T T T T T T T T T T T T T T T
0 200 000 400 000 600 000 200000 1000000 1200000 1400000 1600000 1&00000 2000000 2200000 2400000 2600000 2800000 3000000 3200000 3400000 3600000

usec

Puc. 8. PesynbraTr pyHkuum sin.

IIpor. 31. Ilpumep nporpaMmbl BbIYMCIEHHS arctan.
Y=10
Y=#vartoiq(Y)
P=#atan(X,Y)
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X=X+1
REPEAT

Pesynbrar BeINoHEHUs IporpamMMBbl IpezcTaBiieH Ha Puc. 9.
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Puc. 9. Pesyabrar pyHkuum atan.

HN3Bae

TCJIBHO

YyeHHUe KBaJAPaTHOI0 KOPHH sqrt, mag

<Ilepemennan> = #sqre(<llepemennan>)

<Ilepemennasn> = #mag(<Illepemennan>,<llepemennan>)
@OyHK1MA Sqrt BHIIOIHAET U3BJICYEHHE KBaIpaTHOTO KOPHS nepeMeHHoM B popmate [Q12.
@OyHKLIMA mag BBINOIHAET U3BJICUEHUE KBAJPATHOI'O KOPHS CYyMMBbI IIEPEMEHHBIX, IIPEABApU-
BO3BE/Is UX B KBaJpar.

@dyHkuuu padborsl co crekom push u pop

CUHUTaH

B IJIK npuBosa peanu3oBaH cTeK 11 XpaHeHUs: 32X OMTHBIX nepeMeHHbIX. Pazmep creka pac-
Ha 8 nepeMeHHBIX. Cxema padbotsl cteka FILO (First input last output).
OyHKLKA NOMELIEHNS B BEPIIUHY CTEKa:

#push(<Ilepemennan>)
@yHKIUSA U3BJICYEHUS [IEPEMEHHON U3 BEPUIMHBI CTEKA:

#pop(<Illepemennan>)
IIpu nepenonnenuu creka nporpamma Oyzaet ocradoisieHa u ITJIK npusoga OyneT nepesesieHoO B

COCTOSIHHME OLIMOKa.
IIpor. 32. Ilpumep nporpaMmbl padoThl €O CTEKOM.

#push(X) [Tomenienue nepeMeHHbBIX B CTEK

#ipush(Y)

BrimonHeHuE Pa3IMIHbIX

omnepauui ¢ UCIOJIb30BAHUEM I1e-
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peMeHHbIX X U Y

#pop(Y) N3BnedeHne nepeMeHHbIX U3 CTEKa
#pop(X)
HALT

2 MNPUMEYAHHUE:

Heo0xoaumMo noOMHHTH 0 nopsiike M3BJIeYeHUs nNepeMeHHbIX. [IpaBuiabHbIN 1O-
psiAoK u3BJedeHus npuseneH B Ilpor. 31.

Texnonornueckuii [IU/{ peryasrtop
Cunrakcuc nepemeHnbix gocryna k [IU/] perymsatopy:
Spid_ref=<Ilepemennan> - ycmanosums 3a0anue pezyiimopa
Spid_fb=<Ilepemennaa> - ycmanogums 3Hauenue oOpamHoil céA3u pezynamopa
<Illepemennaa>=$pid_out — cuumoieanue pe3yromama paciema pezyiamopa
[Tepen ucnonwszoBanuem [IN]] perynsaropa He0OXOAMMO BBITIOJHUTH €0 HACTPOUKY C TOMOIIBIO
[Iporpammer Motomctep Bo Bkiaake Kongurypauus. [lapamerps! perynstopa HaXoAsTcs B IpyIine

napameTpoB pd.
Crpykrypa IIU/] perynstopa npeacrasiena Ha Puc. 10.

pd10
pds8
P dusdt >
max-cmdD
pd9
duddt F—» | FF2
rax-crdDD pd13 pdid
pd3 & macoutput
o P
pd15 pdl pd2 pdé
[ [T
deadband max-error max-error]
pd16 pd7
L] dusett f—
max-errarD) pd17

Puc. 10. Ctpykrypa TexHosornueckoro IIM/ peryasitopa.
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3anyck ¢pyHKIMU pacuera TexHojoruueckoro [11]] perynsropa, nis obecnieueHus pexxuma pe-
JIBHOTO BPEMEHH, OCYIIECTBIISIETCS B 00pab0TYHMKE MpEephIBaHUs KOHTYpa Toka. TakuM oOpa3om, dac-
toTa auckperusauuu [N/ perynastopa paBHa 4acToTe IUCKPETU3ALMU KOHTYpa TOKA.

Ipor. 33. Ilpumep nporpaMmbl HCNOJIb30BaHus TexHoNoruueckoro IUJI peryasropa.

$pid_ref=iq(500)
X=1q(10)
Y=S$analog_inputA
Y=#vartoiq(Y)
Y=# mpy(Y, X)
$pid_fb=Y
Y=$pid out
P=#vartoint(Y)

REPEAT

@yHknus rst_prog

Under construction

3aganue KeaaeMoM MO3UIIT
Nunnmanuzanus kodpduimenta MacrabupoBaHust

CuuThIBaHUE aHAJIOTOBOTO BXOa, HAIIPUMED, C TaTYHKA PACCTOSHUSI.
[TepeBoaum B IQ12
MacmrabupoBaHue nepeMeHHon Y
VYceranoka OC
3axBat pe3yibTara pacueta [I1]] perynsropa

[Ipeo6pa3oBare nepemennyto Y u3 gpooHoro IQ12 B uenoe u ycra-
HOBKA 3aJIaHMsI TTO3UITUH.

CBO)IHaH Taﬁnnua NMEPEMECHHBIX A3bIKA IPOTrPpaMMHUPOBaAHUA

IMapameTp Mumn. | Make. | Utenue | 3anuch Onncanne Ipumeyanue
P 2731 127°31- | X X ITonoxxeHnue UreHue — Tekyuied 3uluu
1 3anuch — 3a7aHue MO3ULUU
W -5000 |5000 [X X Ckopocthb UreHne — TeKy11ast CKOpoCTh
3anuch — 3a7jaHue CKOPOCTH
WM OTPaHUYEHUE CKOPOCTH
(mpu yCcTaHOBKE B COCTaBE KO-
MaH/Ibl P)
A 0 32767 X Yckopenue TosbKO B pex’UMe IIaBHOT'O
pasrosa
X 2731 |12731- |X X [Tepemennas oOiie-
1 0 Ha3HAYECHUS
Y 2731 |12731- |X X [Tepemennas oOiie-
1 0 Ha3HAYCHUSA
4 -27°31 |12731- |X X [Tepemennas oOiie-
1 0 Ha3HAYCHUSA
PORT 0 15 X Hudposoit Bxoxq
P IN.n 0 1 X but nudposoro Tonpko nposepka Ha 0 wu 1
BXOJ1a
P OUT.n 0 1 X X but nudposoro Bel- | Tonbko npoBepka Ha 0 unu 1 u
Xo/za ycraHoBKa B 0 niu 1
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D 0 32767 X 3agepxka
PCUR -27°31 |2731- X Tekyiiee nonoxe-
1 HUE
I -cp3  |cp3 X Tekyuiuit MOMEHT
$eeprom_mas 2731 |12731- | X X Texymuii aeMeHT | YKasaTelb IpU YTCHUU UM 3a-
1 MAacCuBa SHEProHe- |MUCH CMELIAeTCs Ha CJIEeAYOIINI
3aBUCUMOM MaMATH | 3JIEMEHT
JTAHHBIX
$eeprom mas i |0 6300 |X X WNunexe maccuBa N3mensiercs npu yTeHUn
sHEeproHe3aBucUMoii | $eeprom mas
MaMSTH JTaHHBIX
$analog_input A |- 32000 |X Amnanorosbiii Bxox 0
32000
$analog_input B |- 32000 |X Awnanorosbiii BxoJ 1
32000
$sd_counter - 27°31- |X X Cuetyuk Step/Dir
2731- |1
1
$drv_status 0 9 X X Craryc npuBoja MoskHo 3anucath TobKo 0 Win
1
$pid_ref -2731 |2731- X 3aaHue TEXHOJIO-
1 ruyeckoro [TN/]
perynstopa
$pid_fb -2731 |2731- X OC texHoornye-
1 ckoro [N/ peryus-
TOpa
$pid_out 2731 |2731- |X Beixoa TexHOIOr M-
1 yeckoro [T/ pery-
JATOpa
CBoaHasi Ta0 1M1 EePeMEeHHBIX (PYHKIMA IPOrPaMMHPOBAHUSA
dyHKUUA BosBspar MapameTtp 1 Mapamertp 2 OnucaHue
Mo3unumsa orpaHuye- YcTaHOBKa OrpaHu4eHus
p_limit_r HUA NOJIOXKUTENBbHOTO
Mo3unumsa orpaHuye- YcTaHOBKa OrpaHu4eHus
p_limit_| HUA OTPMUATENIBHOIO
0 - NpoTUB YacoBOW,
rst_pos_i 1 - no yacoBom Mowuck z meTkun
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Butbl O n 1 - Homep
nopta, but 2 - ypo-
BEHb aKTUBHOIO CUr-

AKTMBM3NPOBATL NOPT

crash_port Hana aBaAPUMHOIo OCTaHOBaA
send_usb Mapametp 32 6UTa
Mepe3anyck TekyLel Npo-
rst_prog rpammbl
MNepemeHHana 32 6uTa
sin (1Q12) CwuHyc yrna
MNepemeHHan 32 6uTa
cos (1Q12) KocuHyc yrna
MNepemeHHana 32 6uTta | MNepemeHHan 32
atan (1Q12) 6uTa (1Q12) ApKTaHreHc(Y, X)
MNepemeHHan 32 6uTa M3BnevyeHne KBagpaTHOro
sqrt (1Q12) KOPHA
®PyHKUMA NnpeobpasoBaHUA
APO6HOro YMcna, XpaHa-
MNepemeHHan 32 6uTa LLerocs B nepeMeHHo, B
vartoiq (1Q12) dopmaTiQl2
MNepemeHHana 32 6uTa
vartoint (lQ12)
MNepemeHHan 32 6uTa BblaeneHue apobHol yac-
frac (1Q12) ™ uncna
N3BneyeHne KBagpaTHOro
32x 6uTHan nepe- 32x 6uTHan nepe- KOPHA U3 KBa4paToB na-
mag MeHHasA MeHHasA pameTpos
PesynbTaTta
YMHOeHunA MHoxutenb 2 YMHOXeHMe APOOHbIX UM-
mpy (1Q12) Muoxkutens 1 (1Q12) | (1Q12) cen
PesynbTaTa
henexua
div (1Q12) Yucnutens (1Q12) 3HameHaTenb(1Q12) | AeneHune ApobHbIX Yncen
MNomeuteHne 3HaYeHUA
nepemeHHON B BEPLUMHY
push MNepemeHHan 32 6uTa Noab30BaTENbCKOro CTEKA
N3BneyeHne 3HaYeHuA
nepemeHHOM N3 BePLUMHbI
pop MNepemeHHan 32 6uTa Noab30BaATENbCKOro CTEKA
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