[Iporokon ynpasnenusi oobekTupamu Canon EF

12 amrycra 2010 .

1 Meroauka «B3J0Ma»

Jna paborer co SPI-untepdeiicom obbekTuBa ncnosb3oBascs MukpokoraTpostep PIC16F73a,
MOJIK/IIOYEHHBIN K TePCOHAJBHOMY KOMMboTepa depe3 uaTepdeiic RS-232. Tak kak kBapueBblii
PE30HATOp KOHTPOJJIepa UMeT 9acToTy f,s = 4 MI'n, mpumiock orpaHUIUTBCS JTOBOJBHO MeJ-
JIeHHO cKOpocThio — 19.2 k6uT/c.

SPI-unrepdeiic konTposiepa 6bL1 HACTPOEH Ha CKOPOCTD Itepejadu cOoOmeHn it fos./64 (62.5 k).
SPI paGoran B Tperbem pexkume (Bbicokuit yposenb CLK, nepegada nudopmamn Ha nagarnmii
dporr CLK, npuem B cepeamne TakTa — Ha Bozpacratoniuii dbporr CLK), perucrpsr:

SSPCON = 0x32; TRISC = 0xD0O; CKE = 0; SSPIE = 1; SMP = 0;

Jna ananusa coolIeHuit, oTcbliaeMbix (poToamnmapaTom o0beKTHBY, SPI nepeksmoyasica B mac-
CUBHBII pexKuM:

SSPCON = 0x3b; TRISC = 0xD8; CKE = 0; SSPIE = 1; SMP = 0;

OjiHaKo, TOTOK JAHHBIX B OOBITHOM pekuMe paboTsl (hoToarnmapara JOBOJIHHO BEIUK, 8 CKOPOCTH
RS-232 commkom Masia, 9T0ObI KOHTPOJLIED YCIEBAJ 3a MPOMEXKYTOK MEXK/Y IMOCHIIKAMHU OTChI-
garh nx Ha IIK. [I1g Oydepusanuu mMochblIoK UCHOIb30BAICI MACCHB JIAHHBIX U3 95 9/IeMEeHTOB.
[Tonyuennnie mo SPI-uaTepdeiicy manubie Oydepn3oBaanch KOHTPOILIEPOM B 3TOT MaCCHB, a 3a-
TeM, TIPH 3anoiHeHnn Oydepa uim mo KoMaH e moib3osareis, Oydep nepemsasascs ua [TK. Oxna-
KO, ¥ B 9TOM CJIy9ae OKa3aJ0Ch O9€Hb MHOTO JIOTIOJHUTETHHBIX KOMaHJ, He HMEIOIINX OTHOIIEHUST
K YIIPaBICHUIO OOBEKTHUBOM.

g moabopa KoMaH/I, BbI3BIBAIOIINX H3MeHeHHe (POKYCHOI'O pacCTOAHUS 00 beKTUBA, OBLIO ITPH-
HSTO pellieHne OTChLIATH TO0YePeIHO OO bEKTUBY HEHYJIEBYIO OJHOODANTHYIO MOCHLIKY, 38 KOTOPOit
CJIeIOBAJIO BOCEMb HYJIEBBIX MOCBIIOK (KaK OKA3aJi0Ch, HYJIEBbIe MOCHLIKH HCIOJAB3YIOTCs hoToar-
HapaToM Il CINThIBAHNS WHMOPMAIUN ¢ 0ObEKTHBA).

MetomoM mocseoBaTeIbHOrO mmepedopa ObLIM OIpe/eIeHbl OCHOBHBIE YIPAB/IAIONIE KOMaH-
JIbl. Bpemennbie HHTepBaJIbl MEXKy KOMAaHIAMHU MOLYT OBITH JIOBOJILHO BeJHKH. Ecin o0bekTun
JIOJIZKEH OTBETUTH Ha KaKOW-HUOYIb 3aIlpOC, a MOCJe 3allpoca HUKAKHUX MTOCBLIOK HE OTCHLIAIOCD,
00beKTUB OY/IeT K/JIaTh OYePeJIHbIX IIOCHIJIIOK, YTOOBI BbIIaTh 3alipalinBaemMbie janubie. [losromy
CTOUT KaKYI0 KOMAHIy 3aBEPIIaTh MOCAEI0BATE/ILHOCTHIO HYJIEBBIX MOCHLIOK.



2 Komanger EF 200

2 Komanasr EF 200

Hekoropble KoMaHIBI He TPEOYIOT OT OOBEKTHBA OTBeTa, MOITOMY WX MOYKHO He 3aBepIiaTh HYy-
JISIMH, OJTHAKO, HEKOTOPBIE 3aMPOCH MOIPA3YMEBAIOT JOCTATOYHO JJIMHHBIN OTBET, U TPEOYIOT 10
BOCHMHU TIOC/IEIYIONIMX HYJJIEBBIX COOOITIEHUIA.

g nepexoa B py4HO peKUM yHpaBJIeHHUS UCIOJIb3yeTcsd KoMana 94 uin ee skBuBajienT 30
(BCe KOMAaH/Ibl 3allUCHIBAIOTCS 3/I€Ch B JIECATUIHON cucTeMe). 3a 9TOi KOMAHIOH JOZKHbI CJIeJ10-
BaTh OJIHA WJIW JIBE HYJIEBBIX TMOCHIIKA. HeKoTopble KOMaHIbI /11T n3MeHeHUus (DOKYCHOTO PACCTO-
SHUS TPeOYIOT TpeIBaAPUTEILHOTO Tepexoa B PYTHONH PeXKUM YIIPABICHUS .

s yBesmmaenus hOKyCHOrO pacCTOsTHAS O0BEKTHBA HCHOIb3YOTCS CJIe Y IoTiHe KOMaH bl (00b-
ekt EF 200, qis EF 85 ckopocTu He W3MeHSIOTCsI).

5 maasHOe yBeaudenne (hOKYCHOIO pacCTOAHUs (€CaM 3a Hell He cyeyeT IPYyTuX KOMaHT).

37 ObICTpBIi epexo B 00, 3a 3TOil MOCHLIKOMN TOXKHBI CJIe0BATH JIBE HYJIEBBIE.
g ymenbmenns hOKYCHOTO PACCTOSHUS HCIIONB3YIOTCI KOMaHIbI

6 1IaBHOEe IepeMelleHue Ha OTMEeTKY 2.5 M.

22 OBICTPHIi TIEepexom Ha OTMETKY 2.5 M. 3a 3TOil KOMaHI0#| CIeAyIOT IBe HYJAEBbIX. DTa KOMaHIA
IMeeT IOJIHbIe SKBHBaJIeHTH: 38, 70, 86.

s ocranoBa mcnosbdyercs komanga 4. Takum o6pa3oM, MaHUTyIMpyst KoMaHmaaMu 5/6 u 4
MOZKHO JTOOUTBHCS TTOCTENEHHOT0 u3MeHeHus (oKycHOro paccroguud. [loMumo oxxunanus 1 u3-
MeHeHUs (POKYCHOTO PACCTOSHUS Ha HYYKHYIO BEJIMYHHY TTOCTEe KOMAH/ 5 Wi 6 MOXKHO OTCHLIATH
HYJIEBBIE TIOCHLITKH.

[Tostydenue Tekyiero 3uadeHns: (pOKyCHOTO PacCTOsHUsI OObEKTHBA 10Ka He pacirndpoBaHoO.
Ectb nmojo3penne, 9TO OHO COAEPKHUTCH B jiByxbafiTHOM oTBeTe Ha KoMamay 224. Kpowme 3Toii
KOMaHJbl eCcThb cJaefyomue nHMOPMAIMOHHbBIe KOMAaHbl, Ybe IpeJHa3HauYeHne NOoKa He paciiud-
posano (s EF 200, EF 85 cM. B cBoHO#M TabuIe):

31 umeer jpByxOaiiTHBIH OTBeT, 006a OaiiTa cojiepKaJ il KOMOMHAIIME U3 €JIUHUITBI U TPOUKH.
79 umeer TpexOaWTHBII OTBET, sIBJASIONIUICS KOMOWHAINEH eIMHUIL U HYJIeil.

95 Beser cebs anagoruano 31.

111 umeeT ogHOOAUTHBIN OTBET — €JIMHHUILY.

120 umeer ogHOOAWTHBINA OTBET — BOCHMEPKY.

239 umeer oxnobaiTHBI orBeT — 224 wim 225.

247 onnobaiiTHBI oTBeT 240.

250 oxnobaitTaBINH oTBeT 130 man 128.

251 oxnoOaiiTHBIN oTBeT 248.

252 oxHOOANTHLIN OTBET (Pa3HBIE YHC/IA).

128 orBer u3 cemu MM BOCbMU OAWT, BO3MOXKHO — 3aIIPOC CTaTyca 00bEeKTUBA.

BrLi1o obrapyKeHo ele HeCKOJIHKO TO03PUTENHHBIX 3aITPOCOB, OTBETOM HA KOTOPBIE OBLT OTUH
GaiiT ¢ nocrosHubIM 3HadeHneM 128 win 192 (npu 06bIX MAHUIYJIANUSAX ¢ O0BEKTHBOM).
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3 Cpoanblii nepedenb KoMang s EF 85

2.1 HeboubInoe momnoJiHeHue

komanas! (EF 85):

10 — manmmanun3amus, 6e3 3Toit Komanasl EF85 He paboraer.

194 — y3uarp paccrosinue Gokycupoku (B Merpax). OrBer — 4erbipe Oafita, nepsbie jBa —
TeKyIIee PacCTOSHUE, BTOPBIE JBA — MpEIbIAyInee mojoKeHne. B mape ducesn mepBoe yMHOXKAEM
Ha 2.5M ¥ CKJIaJIBIBaeM CO BTOPHIM (B CAHTHMeTDAX ).

192 — y3HaTh yIJI0BOe MOJIOKeHHe JuMba (0T HEKOTOPOro ycjaoBHOro Hyssi). OTeBer — Ba
Gaiita (short int, crapiuii 6GaiiT mepsbiii).

Yupasienue auacdbparmoit: asa Gaiita uncio 18 (cob6cTBeHHO KOMaHIa) U GART — HA CKOJBKO
HU3MEHUTh TeKylrnee cocroguue nuadparmbl (signed char) mosoKuTeIbHOE YHCIO JJisi 3aKPHITHSI,
OTPUIATETHHOE — OTKPHITh.

lIpn HEOONBIIOM H3MeHEeHnU COCTOsHUS nuadparMbl KazkIasd KOMaHIa 2 WA 3 MOBTOPAET 9TO
u3MeHeHme. [1oc 00beKTUB BXOIUT B PEXKUM TIOMIANOBON MOACTPOURKH (DOKYCHPOBKH. Bhixom u3
9TOTO pexknMa — KoMaHja 8 (wim ee skBuBasentol 11, 27, 43, 75).

3 CBoanblii nepeyeHb KoMaHa aa4g EF 85

Pacmudposka obo3HaueHuit cTOIOIOB:

cmd KomaH[a;

N mvuHuManabHad JJMHA OTBETA B DaiiTax;

ans oreer (B C/lydae M3MEHSIOIIErOCsl OTBETa — JIHATIA30H);
desc KpaTKoe OmUCAHHEe KOMAH/IBI.

KomaHipl, ube npeaHa3HaveHne He BBIABICHO, NMEIOT IIYyCTOe 1oJie onucanus. Kcian neiictBue Ko-
MAaH/Tbl aHAJIOTUIHO IPYTOil KOMaH/Ie, B ONUCAHUY IuIeTcd 3Ta Komanaa. llox F mogpasymeBaercsa
3HAYCHHE PACCTOSHHSA JI0 00bEKTa, Ybe H300pakeHue 9eTKO chpOKyCHpPOBaHO. ByKBa «0» B omuca-
HUHW O3HAa4YaeT, UTO Ha3HavdeHWe KOMAaHJIbl HEM3BECTHO, HO OHA TPHUBOIUT K OTKJIIOYEHUIO PYIHOTO
yupasjenusi F. Eciim B orBerax BcTpedaroTcsi 3alUCH Yepe3 CJell, 3HaYUT, B Pa3Hble MOMEHTHI
BPEMEHU TOSBJISETCS TO OJ(HA, TO JApPyras W3 IIPUBEIEHHBIX KOMaH I 0€3 BUIUMONH 3aBUCUMOCTH.

Ta6mumna 1: CBoaka KoMaHT

H cmd H N ‘ ans ‘ desc H

0 1 0 «IIYCTBINKAY JIJI MOJYYeHUsl OTBETa OT O0beK-
THBa

1 1 1

2 1 2 IIOBTOP MPEJIbIJAYIIEr0 W3MEHEHUs BeJnYuHbI
nradparMel, pesKIM KOPOTKHX IIIaroB HepeMerne-
HU4
2

OCTAHOBUTH u3Menenue F
yBeJUIUTH F
YMEHBIHUTH F

0

1 O U W
— e e
~J O Ot I~ W
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3 Cpoanblii nepedenb KoMang s EF 85

Tabuuna 1: (pomosKenue).

| cmd | N | ans | desc

8 2 255/0, 170 OTMeHa JeficTBUS KOMAaHIbI 2

9 1 9 0

10 1 10 nHuImaan3anus obnektusa EF85 (6e3 sroit Ko-
MaHAbI OH HE BBIXOJUT U3 CIIAIIEro pe}KI/IMa)

11 1 11 8

12 1 12

13 1 13

14 1 14

15 1 15

16 2 16, 16

17 2 17,17

18 2 18, 18 yIpaBJieHne 3aTBOPOM, BTOPBIM Gaiitom (signed
Char) OTChlJIaeTCd CTelleHb HN3MCHCHUA AHMAMCT-
pPa OTBEPCTUA (HOJIO}KI/ITGJIBHBIM 3HaQYEeHUAM CO-
OTBETCTBYET YMEHbIIIEHHE JTHaMeTPAa)

19 2 19, 19 18

20 2 20, 20 4

21 2 21, 21 5

22 2 22, 22 6

23 2 23, 23 0

24 3 24, 0/255, 170

25 2 25, 25 0

26 2 26, 26

27 2 27, 27 8

28 2 28, 28

29 2 29, 29

30 2 30, 30 (st EF 200 sxkBuBajeHT KOMaHIBI 94)

31 2 31, 31

32 2 32, 32

33 2 33, 33

34 2 34, 34

35 2 35, 35

36 2 36, 36 4

37 2 37, 37 5

38 2 38, 38 6

39 2 39, 39 0

40 3 40, 255/0, 170

41 2 41, 41 0

42 2 42, 42

43 2 43, 43 8

44 2 44, 44

45 2 45, 45

46 2 46, 46

47 2 47,47
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3 Cpoanblii nepedenb KoMang s EF 85

Tabuuna 1: (pomosKenue).

| cmd [ N | ans | desc \
48 1 48
49 1 49
50 1 50
51 1 51
52 1 52
53 1 53
54 1 54
55 1 55
56 1 56
57 1 57
58 1 58
59 1 59
60 1 60
61 1 61
62 1 62
63 1 63
64 3 64, 64, 64
65 3 65, 65, 65
66 3 66, 66, 66
67 3 67, 67, 67
68 3 68, 68, 68 4
69 3 69, 69, 69 5
70 3 70, 70, 70 6
71 3 71, 71, 71 0
72 4 72,72, 255/0, 170
73 3 73, 73,73 0
74 3 74, 74, 170
75 3 75, 75, 75 8
76 3 76, 76, 76
7 3 77,77, 77
78 3 78, 78, 78 (st EF 200 skBuBajieHT KOMaHIbI 94)
79 3 79, 79, 79
80 2 80, 80
81 2 81, 81
82 2 82, 82
83 2 83, 83
84 2 84, 84 4
85 2 85, 85 5
86 2 86, 86 6
87 2 87, 87 0
88 3 88, 255/0, 170
89 2 89, 89 0
90 2 90, 170
91 2 91, 91
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3 Cpoanblii nepedenb KoMang s EF 85

Tabuuna 1: (pomosKenue).

| cmd [ N | ans | desc \
92 2 92, 92
93 2 93, 93
94 2 94, 94 BKJIIOYHTH py4HOe yipapjienue F
95 2 95, 95
96 1 96
97 1 97
98 1 98
99 1 99
100 1 100
101 1 101
102 1 102
103 1 103
104 1 240
105 1 35
106 2 35, 253
107 || 2 | 232, 103 + 215, 185
108 2 108, 236 = 112, 0
109 2 220, 80 = 103, 56
110 2 112, 108 = 113, 62
111 1 0/16
112 1 112
113 1 113
114 1 114
115 1 115
116 1 116
117 1 117
118 1 118
119 1 119
120 1 120
121 1 121
122 1 122
123 1 123
124 1 124
125 1 125
126 1 126
127 1 127
128 6 | 129, 239, 0, 85, 0, 85 | momesb 00beKTHBA !
129 1 129
130 1 130
131 1 131
132 1 132
133 1 133
134 1 134
135 1 135
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3 Cpoanblii nepedenb KoMang s EF 85

Tabuuna 1: (pomosKenue).

| cmd [ N | ans | desc |
136 1 136
137 1 137
138 1 138
139 1 139
140 1 140
141 1 141
142 1 142
143 1 143
144 || 2 0/32, X crapmuii 6ur X — 3HAYEHHE IEPEKJIOYATE s

«AF/MF>» (mymwo coorBerctByer AF)

145 1 145
146 1 146
147 1 147
148 1 255
149 1 149
150 1 150
151 1 151
152 1 152
153 1 153
154 1 154
155 1 155
156 1 156
157 1 157
158 1 158
159 1 159
160 2 0, 85
161 1 161
162 1 162
163 1 163
164 1 164
165 1 165
166 1 166
167 1 167
168 1 168
169 1 169
170 1 170
171 1 171
172 1 172
173 1 173
174 1 174
175 || 1 175
176 3 13, 13, 72
177 | 2 91, 92
178 || 3 96, 2, 71
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3 Cpoanblii nepedenb KoMang s EF 85

Tabuuna 1: (pomosKenue).

| cmd [ N | ans | desc \

179 2 104, 92

180 1 180

181 1 181

182 1 182

183 1 183

184 1 184

185 1 185

186 1 186

187 1 187

188 1 188

189 1 189

190 1 190

191 1 191

192 || 2 short int yrioBoe mojiozkenue jumba F, nepsbrii Oaiit —
CTapIIU, HYJIb OTHOCUTEIbHBIA

193 1 193

194 || 4 X1, X9, Y1, Y, 3nadenue F B merpax; X — Tekymee F, Y —
upeapiayiee F; F(merp) = 2.5 - X7 + X5/100

195 1 195

196 2 0,9+ 10,1

197 1 197

198 1 198

199 1 199

200 1 200

201 1 201

202 1 202

203 1 203

204 1 204

205 1 205

206 1 206

207 1 207

208 1 208

209 1 209

210 1 210

211 1 211

212 1 212

213 1 213

214 1 214

215 1 215

216 1 216

217 1 217

218 1 218

219 1 219

220 1 220
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3 Cpoanblii nepedenb KoMang s EF 85

Tabuuna 1: (pomosKenue).

| cmd | N | ans | desc |
221 1 221
222 1 222
223 1 223
224 | 2| 61,186 = 61,172
225 1 225
226 1 226
227 1 227
228 | 2 30, 84
229 1 229
230 1 230
231 1 231
232 2 | 163, 203 = 162, 105
233 1 233
234 || 2 | 157, 166 = 163, 205
235 1 235
236 1 236
237 1 237
238 1 238
239 1 239
240 1 10
241 1 241
242 1 242
243 1 243
244 1 244
245 1 245
246 1 246
247 1 247
248 1 185 + 188
249 1 37
250 1 192 = 194
251 1 251
252 1 198 = 201
253 1 0
254 1 207 + 208
255 1 255

KomaHibl MOXKHO YCJIOBHO Pa3JeJIUTh Ha JIBe IIOJIOBUHBI: €CJd CTapIluil OUT KOMaHIbl paBeH
HyJI10, 00BEKTUB BBIIOJIHAET onpejesennble neficteud. Korjga crapmuit OUT KoMaHJIbl paBeH eIi-
HUIIBI, y OObEKTUBa 3allPAIIMBAIOTCA OIIPe/ieJIeHHbIe JaHHbIe.

Komamaer m3menenns F anasorndamst (3a HCK/I09eHIeM pa3psaanoctu orsera). Miaamue 4 Gaii-
ta npuanmaioT 3uadenns 0100 (crom), 0101 (F+), 0110 (F—), camstit craprmii 6ut — 00s13aTeIbHO
0. Bursl 4 + 6 npuHuMaloT JI00bIe 3HadYeHusd, Kpome 110, 011 u 111.
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