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[Npeancnosue

Hauanocb Bc€, noxkanyi, c Toro, yto Windows 11, cTosiBlIaA Ha OAHOM M3 }KECTKUX AMUCKOB, B KOTOPY!O,
no cosety Microsoft, a npespaTnn Koraa-to Windows 10, nepectana nogasatb NPU3HAKM KU3HM.
PeaHMmauus 3aHANA MHOTO BPEMEHM U CU — KOMMbIOTEP HE B MOJIHOW Mepe oTBeYaeT TPpeboBaHUAM,
3asB/1IeHHbIM NPOM3BOAUTE/IEM — HO A OCTaBMA pPaboTatoLLyto Bepcuto, NycTb byaet. OgHaKo Ha BTOPOM
auncke y meHa Windows 10 — Ha Bcsakuia cnyyaid. Tak 6b110 rog uav aga, ceiyac He NpUNoOMHIO.

«Hukoraa Takoro He 6b1s10, M BOT onAaTb!». Tenepb nepectana pabotate Windows 10. fl nepenpobosan
BCE BapMaHTbl peaHMMaLLMK, KOTopble HaW/NCb Ha NPOCTopax MIHTepHeTa, BKOYasA COBETbI OT
Microsoft. YBbl. Mpuwnock ycTaHaBAMBaTb ONEePaLMOHHYO CUCTEMY «B YNCTOM BMAEY». Hu
obopyaoBaHMe, HN KOMMbIOTEP HE MEHANNCH, XOPOLLO XOTb, YTO ONepaLMOHHaa cucTema
aKTMBMPOBA/ach MO CCbIJIKE Ha YYETHYIO 3anmcb Microsoft, a Ha ¢3WwKe coxpaHunacb ycTaHOBOYHas
Bepcua. CKayaTb e€, roBOpAT, MOXKHO TO/IbKO XUTPbIM 0bpa3om.

UcnopTuna HacTpoeHne nepeyctaHoBka MS Office, yecTHo KynneHHoro MO paHee — KoY akTMBaLMUK MO
NHTepHeTy coobLuas, 4To cepBep CAMLWKOM 3aHAT. A MOMbITKa MCNOJIb30BATb BapUaHT No TesedoHy (c
MOMOLLLbIO CalTa) 3aBEPLUANCA TEM, YTO A MOJIyYan coobuieHne o 3a610KMpPOoBaHHOM KAtode. Mpuwnocb
nprobpecTn HOBYLO BEPCUIO, CKOPEe U3 NPUHLMMA, YEM NO HEOOXOAMMOCTY.

MonyTHO NpuY NONbITKax 3arpy3unTb 4To-To OT Microsoft A nonyvan coobuweHne o NpeKkpaLLEHNM
«3HAKOMCTBA CO MHOM», KaK U C Apyrmmun poccuaHamu. [Jobpble oHU. B UHTepHeTe, NpaBaa, Haxoann
NOACKa3Ky, YTO aKTMBMPOBATb HYXKHO 6b110 N0 TenedoHy, COXPaHMB BCIO KKOANEKLUIOY LUP NPeXKHel
aKTMBaUMKN ANa NepeycTaHOBKM. 3HATb 6bl TOraa...

O HanMyMm anbTepHaTUBbI A pacCKa3sbiBan paHee, HO U3SMEHUIOCh JIN YTO-TO CeFOLI,Hﬂ?

P.S. Mocne nocnedHux obHosnaeHuli Windows 10 komnetomep cmas camornpou3sonbHo
nepesazpyramocsa. B nocaedHuli pas, Ko20a A ewé He 0onucan 3mom paccKkas, rnoAsuUs10CL coobujeHue
HQO CUHEeM 3KpaHe 0 moM, Ymo obHapy#ceHa owubKa, ceedeHus cobuparomcs, 3amem Komnsromep
bydem niepe3sazpyreH. [lepe3zazpy3Ka 3asepwiunacs mem, Ymo nepecman 3azpyrameocs BlOS.
becrnosie3HbIMU 0KA3aAUCL MOMbIMKU UCM0/163080Mb KHOMKU 8KAOYEHUSA U cbpoca. Bom makoe
06HosneHue!
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Qucs

OduumanbHo QucsStudio He NnogaeprKMBaeT cxembl Nporpammbl Qucs. MHoro nieT Hasag, Korga s
COYMHAN paccKkas o nporpamme QUCS, y MEHS OCTANI0Cb MHOIO CXem, cCObpaHHbIX B 3TOM Bepcumn. Ana
3KCMepMMEHTa A BbIbpan ogHY M3 paHHUX Bepcuit nporpammbl QucsStudio. «HuuToXe cymHsAweca» A
peLunn OTKPbITb CTapyto cxemy B 610KHOTE, YTOBbl NTOCMOTPETb, «KaK OHO YCTpoeHOo». CxeMy A Bblbpan
HEe CaMyo C/IOXKHYIO — YCUIMTE b HA OAHOM TpaH3ucTope. Bot, uto A yeuaen:

| ampl3_equat.sch — EnoknoT - m} X

@aiin  [paska Qopmar Bug  Cnpaska
kQucs Schematic 8.8.15> "
<Properties>
<View=-14,-29,965,797,1.01328,0,0>
<Grid=1@,18,8>
<DataSet=ampl3_equat.dat>
<DataDisplay=ampl3_equat.dpl>
<0OpenDisplay=1>
<showFrame=0>
<FrameText8=\x8410'x0438\xB437"\x0432\ %0430\ x843D" x84384\x435>
<FrameText1=\x8427'x0435\x0448" x0442 "\ x0438\x043B : »
<FrameText2=\x8414%x0430\x0442\ x8430 : »
<FrameText3=\x8412%xB435x0440" xB441\xB438\x044F : »
</Properties>
<Symbol>
</Symbol>
<Components>
<R R3 1 28@ 41@ 15 -26 @ 1 "1@e Ohm" 1 "26.85" @ "©.@" @ "@.e" @ "26.85" @ "european” @>
<GND * 1 38@ 480 @ @ @ &>

<Vac V2 1 48 338 18 -26 @ 1 "@.1 V" 1 "1 kHz" 1 "@" @ "@" &>

<R R11 220 178 15 -26 @ 1 "1 M" 1 "26.85" @ "@.@" @ "@.8" @ "26.85" @ "european” @>

<R R2 1 386 178 15 -26 @ 1 "5 k" 1 "26.85" @ "@.@" @ "@.8" @ "26.85" @ "european” @>

<_BIT T_2DC4617R_1 1 380 280 8 -26 @ @ "npn” @ "15.5f" @ "1" @ "1" @ "54.7m" @ "@.135" @ "127"
<.DC DC1 1 690 280 @ 683 @ @ "26.85" @ "@.0@1" @ "1 pA" @ "1 uV" @ "no" @ "15@" @ "no” @ "none”

<Vdc V1 1 56@ 25@ 15 -26 @ 1 "1@ V" 1»

«C C11 158 280 -26 -61 1 @ "1 uF" 1 "" @ “neutral” @>

<Egn Egnl 1 738 410 -39 16 0 @ "out_db=20*1logl@(output.v/input.v)™ 1 “yes" @»
<.AC AC1 1 690 8@ @ 68 @ @ "log” 1 "10@ Hz" 1 "10@ MHz" 1 "198@" 1 "no" @>

</Components>
clirnacy

Crp 1, coné 1 100%  UNIX(LF) UTF-8

Puc. 1.1. Cxema nporpammbl Qucs B 6nokHoTe Windows

Mpexae, yem pa3bupaTbca CO BCeEM €€ COAEPKMMbIM, OTKpoeM Ntobyto cxemy QucsStudio.

7 test1.sch - Enewkor - a x
Dain [Mpaeca Topuar Ewa  Cnpeexa
kQuesStudic Schematic 2.4.1> ~
<Properties>

View=2,0,800,800,1,0,0>
<Grid=10,1@,1>
<DataSet=testl.dat>
«DataDisplay=testl.dpl>
<OpenDisplay=1>
<showFrame=83
<FrameText@=Titles
<FrameTextl=Drawn By:>
<FrameText2=Date:»
<FrameText3=Revision:»
</Properties>»
<Symbol>»
</Symbol>
<Componentss
<MUT2 Trl 1 218 158 -24 781 2 "1 H" 1 "1 H" 1 "1 H" 1 "8.9" @ "8.9" @ "9.9" @ "&" & "a" @ "@"
«VWac V1 1 118 150 18 -26 @ @ "228 V" 1 "58 Hz" @ "8" @ "@" @ "SUBCLICK" a»
<Diode D_1N4ge4_1 1 27@ 88 -71 13 1 2 "76.9p" @ "1.457 @ "39.8p™ @ 79.333" @ "e.77 @ "a.5" @ 7
<Diode D_1N4884_2 1 278 228 -71 13 1 2 "76.9p" @ "1.45" @ "39.8p" @ "8.333" @ "2.7" @ "8.5" @
<GHD * 1 118 188 8 @ @ 8>
<GND * 1 268 160 @ @ @ @>
<R R1 1 428 118 15 -26 8@ 1 "1 k™ 1 "26.85" @ "@" @ "@" @ "26.85" @ “european” @ "SMDEGB3" 8>
<. TR TR1 1 610 68 @ 61 @ @ "lin" @ "8" @ "1 ms" 1 "581" 1 "Trapezoidal™ @ "le-16" @ "S88" @ "@
</Componentss
<Wires»
<118 128 188 120 "" @ @
<112 180 180 18 " @ @
a <240 148 248 1RA " A A 3

Crp 1, emnb 1 100% UMLK (LF) ANSI

L |
[ B
-] LY

Puc. 1.2. Bug 3anucu cxembl B nporpamme QucsStudio
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MepBoe, UTo BpocaeTcA B rnasa — Nepsas CTpoKa. M nepBoe, YTO NPUXOANUT B FONI0BY — 3aMEHUTL eé B
cxeme oT Qucs, CKONMMPOBAB M3 OTKPbITOM cxembl QucsStudio: <QucsStudio Schematic 2.4.1>, a 3atem
COXPaHUTb pe3y/bTarT.

Tenepb OTKpOeMm 3Ty cxemy B nporpamme QucsStudio:

A QuesStudio 24.1 - [m] X
File Edit Positioning Insert Project Tools Simulation View Help
= 2 1 = - ) € €3 € a t )
J-1mRRO2 4 1NN edy AAAG XD ISTTFLE LI -FHE TR
& X ampl3_equatsch [
| lumped components - ~
Ef T g e e
| Resistor Resistor US Capacitor Inductor
e oo K
3
Ground Subcircuit Port Transformer ac simulation |
I - —————
2 | three windings Transformer d Block
§lem F7 3 RZ AC1
L d R=1M R=5k Type=log
E dc Feed Bias T Mutual Inductors Start=100 Hz
E g;g: fi o Stop=100 MHz
3 Mutual Inductors Mutual Inductors C=1uF /jﬂtput a1 T i 1000
)ﬂpm " ) T_2DC4B17R_1 g
1 " Ny dc simulation |
L2 -
01V
freq=1 kHz DC1
R3
R=100 Ohm equation
Eqn1
_L out_db=20%log10(outy
v
< >
Ready. no warnings 0: 0

Puc. 1.3. Cxema 13 Qucs ¢ ncnpaBieHHbIM 3arosI0BKOM B nporpamme QucsStudio

Ha I'IEpBbIl71 B3rnAag Hn4ero ocobeHHoro — NnoBepPHYTb UCTOYHUKU, BOSMOXKHO, 3aMEHUTb TPAH3UCTOP,
MOCKO/JIbKY Ha6op 6MBNMOTEUHDIX TPAH3UCTOPOB MOXKET Pa3/IN4aTbCA.

R1 R2
[:I R=1M I:I R=5k
C1 output

_ C=1uF ,/L —

/]mput Q2N2222A 1 -
I [
. V1
@ u=10v

T V2

u=01Vv

freq=1 kHz

R3
:I R=100 Ohm

1

Puc. 1.4. MoanduKauma ctapoi cxembl
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MepBas NonbiTKa MOAENNPOBAHMA CXEMbl HEYAauHa: Helb3a UCMNoAb30BaTh 6osiee 0A4HOro BUAa

MmoaennpoBaHnA.

A Simulation Messages

Information:

Starting on C6 24, gex 2022 at 13:35:01

creating netlist. .. done.
analysing circuit. .. done.
solving drcuit. ..

Errors occured after 0,109 sec
Aborted.

pogrecs: [

Errors and Warnings:

ERROR: More than one simulation is not allowed.

Show result document

Close window

Puc. 1.5. Owmnbka Homep oauH

Yto XK, B aTOM BEPCUN HE HYXKHO MoaeNIMpoBaHne Ha NOCTOAHHOM TOKe B ABHOM BUAeE. Yaannm atoT BUg,

M

ofennpoBaHUA.

Fi

Content

Projects

£ QuesStudio 24.1

le Edit Positioning

BRSEE A= NE N2 R

diagrams

Insert  Project  Tools  Simulation  View Help

ok 2 &~

& X| 3 ampl3_equat.sch 2]

GCOAAU R XY S F LY LT E R

A ampl3_equat.dpl £

v @F &

Cartesian Polar Tabular Smith Chart

@

Admittance Smith Polar-Smith Combi

g @& L
c
Et Smith-Polar Combi 3D-Cartesian
S (Y
a
1

4 2=
= Locus Curve Timing Diagram Truth Table
] xx

Eye Diagram

acfrequency

ul il } } il } A
100 1e3 1ed4 1e5 1eG 1e7 1e8

nowarnings 0: 0

Puc. 1.6. YaauHoe mogenmpoBaHue cTapoit Nporpammbl

MonyTHO MOXHO I'IOI'IpO6OBaTb «NOCMOTPETbL» CUIHAN Ha BbIXOAE.

5




He TonbKO pa,ﬂ,MOﬂfO6VlTeﬂﬂN\ Ha 3aMEeTKY

& QuesStudio 2.4.1 - [m] X

File Edit Positioning Inset Project Tools Simulation View Help

TrEEAFOS & B Aey QAAGIRXDQIEF LY LI -FHOEKR

& X| 3 ampl3_equat.sch 13 ampl3_equat.dol [
| dagrams A
e D @
c 5
| Cartesion Polar Tabular Smith Chart
]
5
g
Admittance Smith Polsr-Smith Combi
2 | Smith-Polar Combi 3D-Cartesian
£
o
0
= [ Locus Curve Timing Diagram Truth Table
<
Eye Diagram Z 54
[=%
s
3
o+
+ t t t
1e-3 0.002 0.003 0.004 0.005

time

v

no warnings 0: 0

Puc. 1.7. CurHan Ha BbIxoae ycunmtensa

Mosy4eHHbI pe3ysibTaT 0OHaAEKMBAET, HO BCE /N Tak nNpocTo? He agymatro. O4HOKO NPoAo/IKUM
aKcnepmmeHT. CeayloLasn CXema TOXKe He C/IMLWKOM C/OXHaA.

# QuesStudio 2.4.1 - o x

File Edit Positioning Insert Project Tools Simulation View Help
=l @mEPAOa & TNy GAARGIRADQ IS T LB L - FTHESG LK R

8 x| [Abpsch @

4 |smudatons =

S

H transient

_ | desimulation Transient simulation simulation D1

2

I — Is=1e-15A
ac simulation S-parameter simulation Type=iin N=1

8 ] o . Ci0=101F

& | Harmonic balance Parameter sweep S1op=100 ms

£

=) g

g
&

e
IEE

C=1uF R=1k
T Pr1

digital simulation system simulation

9 MC]

Library

optimization Monte Carlo

v

no warnings 0: 0

Puc. 1.8. Cxema BbinpamuTens

M 3pecb Heygaya. NonbITKa y4annTb KOHA4EHCaTop, C KOTOPbIM U B Qucs MmoaennpoBaHuMe cnpasaAaeTca
«HE Ha ypa», He DAET Kenaemoro. M nonbITKa 3aMeHUTb KOMMNOHEHTbI: Tpchd)opmaTop, anoga,
PE3NCTOP, NCTOYHUK, I'IpM60p, - HAYTO He AAET NONOKUTENBHOTO pe3ynbTaTta.
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A Simulation Messages 7 >

Information:

Starting on CB 24, gex 2022 at 14:01:04

creating netlist. .. done.
analysing circuit. .. done.
solving dreuit. ..

Errors occured after 0,094 sec
Aborted.

rores: [

Errors and Warnings:

Warning in TR1': Mo convergence after 0 iterations at 0 sec.
Error: Time step to small at -2 sec: 1.

I Show result document | Close window

Puc. 1.9. OTpuuaTenbHbI pesyabTaT MOAEeMPOBaHMA NPOCTOrO BbINPAMUTENA

Mpw 3TOM A UCNpaBUA 3HAYEHME UHAYKTUBHOCTN 0B6MOTOK TpaHchopmaTopa. MoaBAATCA COMHEHMUA
Takoro poga — a byget M moaennposaTtbca nogobHas cxema B QucsStudio?

£ QuesStudio 24.1 - [m] X
File Edit Positioning Insert Project Tools Simulation View Help
-2 @A 4 1DNILY AQAXRIXDRIEFLE L FRELKR
B x| [Ftesttsch @ M testrdpl

devices - ~

{ar
Voltage Probe Current Probe Attenuator
T @ 3¢
Amplifier Isolator Circulator Gyrator
=
Phase Shifter Delay Coupler Hybrid
W bt
Operation Switch Relay
i v—|;|—v
] "
Frequency Domain Device 5 parameter file
.. Tl .
Sub it led model
uhereut ompred mode C .. L1=tH . . . D_1N4D04 2

. L2=1H
o L3=1H

Projects

Content

transient
simulation
TRI
Stop=100 ms
Points=501

Components

Library

2001

Pr.dvt |

0 005, 01
time |

Warnings in last simulation! Press F5 0: 0

Puc. 1.10. MogenupoBaHue BbinpamuTens, cobpaHHoro B QucsStudio

M nocnegHee, o Yém XoTenocb Hbl CKa3aTb — MOMbITKA OTKPbITL paboTatouyto Bepcuto QucsStudio 2.4.1 8
6o/siee No3gHel BEpPCUMU NPUBOAMT K PE3yNbTaTy, KOTOPbIM He MOXKeT 06pasoBaTh:




& Error

X

Wrong document version: 2.4.1

He TonbKO pa,ﬂ,MOﬂPO6VITeﬂﬂN\ Ha 3aMEeTKY

Puc. 1.11. OTKpbiBaem cxemy paHHel Bepcun B cerogHaliHel Bepcmm QucsStudio

OcTaéTca B NONHON Mepe A0BEPUTLCA CO34aTeNAM NPOrPaMmMbl — HE COBMECTUMbI PaHHWE U No34HMKe
Bepcumn. Tak TOMy U ObIiTb. A Kanb.
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SimullDE

f1 HECKO/IbKO pa3 COUMHAN paccKasbl 06 3Tol becniaTHoOM nporpamme aaa paanonobutenei. B
YaCTHOCTM, O TOM, YTO B NPOrPaMme MOXKHO NucaTtb Kog ansa Arduino, KOMNMAMPOBATb €ro, He Noknaan
nporpammy, 4tTobbl NPoBepPUTbL PaboTy Arduino BMecTe ¢ APYrMMKU KOMMOHEHTamK. TaK A paccKkasbiBan
Korga-to. Celiyac ¢ 6ecniaTHOCTbIO NMPOrPaMMbl BOSHUK/N BOMPOCHI, HO CKayaTb €€ MOXKHO B ApYyrux
MecTax. 3anycKato A Nporpammy, KOTopas U3MEHMNACb, XOTA HE TaK 3HAUYUTEIbHO C NOCNEAHErO C Hel
3HAaKOMCTBaA C roZ, Hasag, MbiTatocb NOMYYNUTL PE3YNbTaT, paHee Tak 6e30TBETCTBEHHO MHOIO OMMCAHHBLIN,
Ana npocton nporpammbl Arduino... MbiTatocb NCNOb30BaTh PAaHHIOK BEPCUIOD...

O S S S [ peanmmoamon o Codsd QA vE »

Blink.ino [E

14 void loop() {
15 digitalWrite(l3, HIGH):
Arduing Unc-1 16 delay(1000);

Puc. 2.1. Heypaua c nporpammoti SimulIDE

Mocne nepBoOro oropyeHMA MoXKHo 6bl10 3abpocuTb BCE — A He cobupatoch paboTaTtb ¢ nporpammoi. Ho
MHe He MOHATHO O4HO: KOrAa A pacckasbiBas 0 Nporpamme, A nposepsan eé paboTy, BCE nosyyanock. Ha
KOMNblOTEPE A COXPaHWUA pasHble Bepcumn n nporpammbl SimullDE, n nporpammbl Arduino. A
nepenpoboBan ux Bce. KapTMHKA He U3MEHUNACk, YTO Ha PYCCKOM, YTO Ha aHIIMNCKOM. A nepeynTtan
BCE, YTO HaWeén B UHTepHeTe, cefya coBeTam «ObiBabix». A BO3 U HbiHe Tam!

Ha 3ToM MOKHO 66110 Bbl NOCTAaBUTL «KUPHYIO TOUKY». HO B N0g06HOM CUTYyaummn HauMHaelwb
334yMbIBATbCA — A BCE /1N B MOPAAKE C TBOEW KKPbILWEN», He Moexana /in OHa «TUX0 Wudepom LypLiar»?

Ha KomnbtoTepe B NocneaHee BPeMA A UCMO/b3YH BO3IMOXHOCTb paboTbl ¢ Linux Ha Widows, wsl
cpeacteo ana Windows 10. Mcnonb3yto A5 NAcbAHCOB, K KOTOPbIM Korga-To npuebiK. B Windows oHu
TOXe eCTb, HO NpU NocneaHem ncnonbsosaHmm Solitaire Collection HekoTopoe Bpema Hasaz s NoayYnn
yBEAOM/IEHWNE O NPEeKpPaLLEHMM PaboTbl 3TOro NpuaoxKeHus. M npekpatmn. Kak u ¢ ewé ogHomn nrpoii.

PaHee a ncnonbsoBan AncTpnbyTMBLI Linux U3 marasmHa MS ana komnuaaumm nporpammbl Ktechlab ns
NCXOAHbIX KOAOB. MOBTOPATb 3TO MHE He 3aX0TeN0Ch, HO YcTaHOBUTb Arduino n SimullDE B Bepcuto
9



He TONBKO pa,CI,VIO}'HO6VITeJ'IﬂN\ Ha 3aMEeTKY

Ubuntu 22.04.1 He cnoxHo. Mopa3ao npolle, 4em ycTaHoBUTb WSl M 0XKnBUTbL paboTy BCero B
yCTaHoBNeHHoM 3aHoBO Windows 10.

MepBbiit 61MH — yKa3aTb B SimullDE nanky ¢ nporpammon Arduino, KOTopyto s HAWEnN B pasgene
/usr/share — okasanca He 6osiee ygaueH, Yem paHbLle.

< [6) Computer |} usr |} share H Q = v | =
* Starred
4 Home

[ Desktop

W Trash

+ Other Locations

Puc. 2.2. PacnonoxeHue nankun Arduino

Mepen 3TUM 5 NbITaNCs OTKPbITb NANKy bin, HO MOKa3asocbk, YTo OHa nycTa. MpuUrnaaeBLWnCh, A NOHA,
YTO MbITANCA OTKPbITb CCbINIKY Ha Nanky. HabpaBwwncb TepneHus, A AOXKAANCA, KOr4a Nanka oTKpblaack. U
B Hell obHapyKmaacb nporpamma Arduino. YKasas eé Ha 3aKfaZKe TEKCTa NPOrpamMmmsl .ino, Kak 0 ToM
roBOpPUTCA B PYKOBOZCTBE, i, HAKOHEL, YCNOKanBatoCb OTHOCUTENIbHO KKPbILLIM», OHA Ha MecTe U
NOKpbITa He Wwndepom.

Z) SimullDE-0.17 - testsimu®

gvM}e;ers OO0 B [0 relspedsosn O coose QA vB »
Probe

Voltimeter blink.ino X
Amperimeter 1void setup()
Oscope
Sources E
O Fixed volt. gvoid Toop()

3 pinMede(13, OUTPUT);
4}

.

RamTable

Arduing!Ung-=1 8 digitalWrite(13, HIGH); // set the LED on

9 delay(1000); /¢ wait for a second
10 digitalwrite(13, LOW);  // set the LED off
11 delay(1000);

2% Volt. Source
O Rail.

< Ground (0 V)

Properties

.

Switches
< = Push
- switch

File explorer

= Toggle Switch
Zovs Relay (all)
22 KeyPad

- Passive
%3 Potentiometer
A Resistor
(= ResistorDip
=} capacitor
W Inductor

~ Active
== Diode
4F volt. Regulator
> opamp
8 Mosfat
£ T

~ Outputs
<~ Led
@ LedBar
B 7 segment
=d Hd44780
] Ppcdssaa
[] xso108
[® stepper
A servo
<| Audio Out

~ Micro

Puc. 2.3. MNMepBas yaayHaa komnunauma daiina Arduino B SimullDE

Ho Tenepsb A He NOHMMalO, YTO MeLlaeT paboTte nporpammbl B Windows? 3anyckas nporpammy Arduino B
Ubuntu, A 3ameyato, 4To Takon Bepcum nporpammsbl y meHs B Windows HeT. OTbICKMBato e€ Ha

10
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npoctopax MIHTepHeTa, 3anMycKato yCTaHOBKY, a 3Ta BepcMA ycTaHaBAMBaeTcA B pa3aen Program Files,
3anyckKato paHHtoto Bepcuto SimullDE, rae ykasbiBato nanky Arduino, Kak NonoXeHo, 1 Noayyato...

Arduino Uno-1

Puc. 2.4. Cnegyowan yaaduHaa Komnunauma

Blink.ino (£

11 pinMode(13
12 }
13
14 void loop() [
15 digitalWeite (13, HIGH):
16 delay(1000):
17 digitalWrite (13, LOW);:
18 delay(l000):

MpoBepATb, Tak NPOBEPATb, 3aMyCcKalo NocsedHo Ha ceroaHsa Bepcuto SimullDE 1.0.0-RC3_Win64,
YKas3aB 419 KOMNUAALMMK Ty e nanky ¢ Arduno...

{:} EP oo é D @ Cropoore: 0100.00 % 3arpysuTs 094 %

Bpewms; 00:00:08 5 449 ms 400 ps 625 ns 001 ps

» P EOOODE QA vE »

Biinkine X

~on kW e

8 void setup() {
g //

8 //
11  pinMode(13, OUTPUT);
12 }

13

14 void loop() {

15 digitalWrite(13, HIGH);
16 delay(1000);

17 digitalWrite(13, LOW);

18 delay(1000);
19 }
20

Puc. 2.5. OKoHuaTenbHada yaayHaa kKomnunauma

MonyyeHHbI hex-bain 3arpy:kaetca B moaynb Arduino, n Bcé paboTtaeT. MoHo 6b110 6bl NPOBEPUTD U
Komnuaaumto gns PIC-KOHTPOINepOoB, HO 3TO NoApPa3ymeBaeT, YTo, CKopee Bcero, noTpebyercs

11
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OTbICKMBATb «BO/ILLEBHYIO» Bepcnio MPLAB X, uTo mHe coBcem He xodeTcs. MpaBaa, 3araZika cTo/b
nsbupartenbHbix npeanouteHunit SimullDE octanack, NOcKobKy nocnegHan sepcus Arduino y meHs Toxe
YCTaHOB/IEHa NOJIHOCTbIO, HO KOMNUAALMA He paboTaeT. OgHAKO 3TO A co3gaTtenei nporpammbl. A
MHe OCTaéTCA TO/IbKO OTMETUTb, YTO 06PATMA A BHUMAHME Ha TO, KaK BbIFIAAMT NpuY 3arpy3Ke Bepcus
nporpammsl Arduino (1.8.19), 4To U NOMOF/I0 COXPaHUTb 34PaBbli CMbIC/.

colk
Genuino

ARDUINO

AM OPEMN PROJECT WRITTEN, DEBUGGED,

AND SUPPORTED BY ARDUINO.CC AND ) o
THE ARDUING COMMUNITY WORLDWIDE RUNE Y A ?L/
ET

(4]
LEARMN MORE A60UT THE CONTRIBUTORS

of EEIIETTMAS on arduino.cof/credits 11 '

3anyck...

Puc. 2.6. 3arpysKka nporpammsbi Arduino

12
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ElementaryQOS

le/leIFO‘—IeHMﬂ HA4YNHAKTCA

Y106b1 NpOBEPUTBL BCE B NOMbITKax coegmnHntb SimullDE 1 Arduino s He noneHuncs nposepuTb paboTy
aToi napbl B Linux. Korga-To A pacckasbiBan o gucTpmnbyTmee, KOTOpbI MHe NoHpasuaca, ElementaryOS.
HecKko/ibKo Heobbl4YHbI MHTEpdENC, KenaHme nonpoboBaTb YTO-TO HOBOE, HaBEPHOE.

Pacckasatb paguontobutensm ob sTom agucTpubytmse s pelna nocae Toro, Kak B 3Toi onepauoHHOM
cucteme 3apaboTanu Heckonbko Windows nporpamm, nonynsapHbIxX y Atobuteneid. Ho B 3TOT pas, Kak U €
Microsoft, orknpgan nogBox — NOMbITKA YCTaHOBUTb PYCCKOA3bIYHYIO BEPCUIO 3aBEpLUMIAChE MPOBAIOM.
MpULWNOCh YCTAHOBUTb aHI10A3bIYHYIO, YTOObI NO33Ke e€ pycndrLUNpPOBaTh.

KakoBo 6b1710 MOEé pasodapoBaHue, Korga u B ElementaryOS He nonyuYnnocb KOMAIMAMPOBATb
nporpammy gns Arduino 8 pogHom Arduino. M 3To nocne HECKONbKMX NOMbITOK ycTaHOBKM OC, BO3HM C
eé pycuodukaymm!

Ho uTto c paboToii nonyaspHbIX Y paanontobuteneit nporpamm? Het im n 3gecb noasoxa?

HauHy c Toro, 4To ycTaHoBKa nocnegHel sepcun VirtualBox gomkHa HaumHaTbes ¢ yctaHoBKKU MS Visual
C++ 2019. YT0 A 1 BBOXKY B wWeb-6pay3epe (c gobaBneHuem, He 3abyaem, Redistributable), yctaHoBKa
nocne 3arpysku bbicTpas, Kak u VirtualBox.

MoKa He 3abbin — Npu yctaHoBKe rocteBoit OC A BKAtovato ¢pnarkok efi (6e3 aToro yctaHoBKa He «Bie3aeT
B 9KpaH»), oTBOXKY 4 [6aiT onepaTUBHOM NamATU, BUPTYasIbHbIN KECTKU AUCK AeN1at0 NOCTOAHHbIM,
BKJ/ItOYato Bce 4 mou npoueccopa, yctaHoBuB ¢iaxkoK PAE, oTBoxky ana aucnses 100 M6ant namaTu.
3anycTmB BUPTYaNbHYIO MaLWINHY, 1 OCTAaBASAIO BCE HAaCTPONKM 6e3 U3MEHEHWI, BKtOYAA aHI/IMIACKUNA
A3bIK M PacKiagKy KnaBmaTtypbl. O4eHb 4010 NPOXoAUT KOHOUIypauma cuctembl. oBObHO A0M0
3aBeplUaeTca YCTaHOBKa, KOoraa He BUAHO Ha naHenun coctossHus VirtualBox ocobbix ABUMXKeHUN. HyKHO
HabpaTbcs TepneHus. NMonyTHO 3amMeuy, YTO MOXKHO LLENKHYTb N0 KBaApaTUKy B NPaBOM YacTu NaHenm
YCTaHOBKU, YTO OTKPOET TePMUHAIbHOE OKHO, rae oTobpaykaeTcs 60/blue MHPopmauuu.

Mocne ycTaHOBKM cieayeT pa3obpaTbCA C paspeLleHnem, ecim 3To He CYYUA0Ch aBToMaTUYeCcKn. Ho
HaYMHaTb, NPU3HAOCh, NPUXOAMUTCA C 0BHOBIEHMA (a TaK HE XOTeNOCb, YK OYeHb A0/r0).

Mpw noaKAOYEHUM AONONHEHUIA TOCTEBOTO AMCKA Y MEHA He NoJly4aeTca caenaTb 3TO roToBOW
dyHKumelt VirtualBox (YcTpoiictBa->MNogKkntounTtb 06pas AMcKa U T.4.), NO3TOMY S UCMOJIb3YIO
NoAKNIOYEHNE AMCKA C YKa3aHMeM 3TOro Ancka B aupektopun VirtualBox. Ho 1 aTo He BCE. [IUCK He
BCEerfa ycTaHaB/IMBAETCA aBTOMaTMYeCKM. B dainnoBom meHeakepe A nepexoxy no agpecy
/media/vladimir/VBox-Gas_7.0.4 (no Homepy Bepcuu VirtualBox), rae asaxkabl WENKAO NO ANUCKY.

13
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Q_ Applications Sat,Dec24 17:29

D media ~ vladimir ~ VBox_GAs_7.0.4 ¢ "

Bookmarks + x VBox_GAs_7.0.4
£} Home
&) Recent
Documents o O o = o

Music cert NT3x 0S2 autorun.sh

Pictures
Videos
Downloads
i Trash 0O - 0 -0 =0

AUTORUN.INF runasroot.sh TRANS.TBL VBoxDarwinAddi

Storage tions.pkg

File System
WS e e
VBox_GAs_7.0.4 (VB... &

Network

o’ Entire Network = o o o
VBoxDarwinAddi VBoxLinuxAdditi VBoxSolarisAddit VBoxWindowsAd
tionsUninstall.to ons.run ions.pkg ditions.exe

ol

Connect Server...

=] i 8] & @ right co

Puc. 3.1. MogxntoueHne AnUCKa SONOAHEHUM

W panblue, HafeCb, YTO HUYEro He nepenyTas, B TEPMUHANE:

cd /media/vladimir/VBox Gas 7.0.4

sudo apt install linux-headers-5.15.0-56-generic

sudo /sbin/rcvboxadd

Mocne 3TOro y MeHs noLia 3arpyska A4onoaHeHu. MNocne 3Toro B TepmMMHaNe BBOAMM KOMaHAy reboot.
MNMocne nepesarpyskn NCNoib3yem KOMaHAbl:

xrandr (BbIBOAMTCA CMUCOK AUCMIEEB U pPa3peLLeHnit)

xrandr —-output Virtuall -mode 1680x1050

Y MeHA NogKNoYEH NepBblid BUPTYaibHbIN aucnnen (nocnegHuit 3Hak B Virtuall), Hy»kHoe paspelueHne
1680x1050. KomaHaa reboot nepesarpyxkaet OC. Tenepb A Mory B Hy*HOM pa3peLleHun paboTtaTb B
MOJIHO3KPAHHOM pexXume.

[o Hayana sakcnepumeHToB ¢ nporpammamu Windows Hy>KHO 6bl 3aBepLUMTb ¢ nporpammoii SimullDE. C
NPUYNHON NoABAEHMA NPobiem Mbl pazobpannch paHee, OCTANOCb HAWTU U YCTaHOBUTL Tpebyemble
Bepcum nporpamm. HekoTopana HEACHOCTb BO3HWUKAA M3-3a ycTaHOBKKM Arduino 1.8.19. YctaHoBMAach
Nporpamma HeCcKO/IbKO He TakK, KaKk oxuganoco. Ho...

14
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Q_ Applications

Sun,Dec25 09:16 ) > & 0

x P SimullDE-1.0.0-RC3 R1148 - test.sim1*

»arch Components A EBECOO6 D Speet:08962% Loat: 096% |IRUARING O B EBOOD Qa viEo»
v Meters =
Time: D0:00:05 5 861 ms 320 s 312 s §0Lps | bew: mega328at 16 MHz
p Probe

Voltmeter x
[A] ampmeter
[E] Freameter
[5] oscope
|§r| Logic Analizer

v Sources

Binkino X

Components

D ————

Oscope-2

File explorer

cht | ch2 | ch3 | cha | An

/7 X TimeDiv

o |seems S

0RX
O Fixedvolt. 1T
clock
8 vore Gen. 5 PWM

2% Vet source 6 PWM -
2% current source
|+ Battery

. 9 PWM

Rail. >

O v sl v . Volt pos
L Growdow) 11PWM \ }
12 PR

"N, TimePos

2
3 PWM
n

MO [osones SR

< VoltDiv ine runs over
) ed, HIGH);

/7 [raeov 2

ed, LOW);

oo00pv T
v Switches

== Push Filter ooV o
.

— — switeh (all)

LE swicchip
-
Relay (all)

210 Keypad

Auto
Trigger e
Hide

aEEE

5
Tracks ORNGF YO
I I 40—
¥ ¢ Resistors
» Z7 Resistive Sensors
b X Reactive

~ Active
== Diode
=P} zener Diode
Pl scr
4 oine
4w
5 mostet
+ B E

H L Beeave 31eck TeKCT Ana noucka 1 ) py; e
Puc. 3.2. Pabota nporpammbl SuimuuullDE B ElementaryQS

OTmeTnMm, YTO B AaHHOM ciy4ae KomnuaaTop Arduino obHapyKmBaeTca no agpecy:
/home/vladimir/Arduino-1.8.19/. fl He MCKNOYalO, YTO BMHA B 3TOM MOSl — YTO-TO He
aogenan. A rotoBbln hex-daiin, 3aech A He NPUYEM, MOXKHO HaANTK NO aapecy:

/home/vladimir/SimulIDE-1.0.0-
RC3 Lin64/data/codeeditor/buildino/build/

B foMmallLHel nanke y MeHa nepeHocMman sepcua SimullDE n yctaHoBOoYHbIM Habop Arduino, rae (c atTum
A He pa3obpasca) Haxo4MTCA OTNPaBHAA TOYKa KoMmnuaaumm kogos Arduno.

MepBoOE, YTO NPUXOAUT B FTONOBY A4 NPOAOAXKEHUA paboTbl — YyCTAaHOBUTL Cpeay wine. A ganblue?

3a gonrve rogbl COYMHEHMA Pa3HbIX UCTOPUIA ANA paguontobuteneit A npmebIK 3abbiBaTb paHee
HanucaHHoe, YTobbl He BO3HWKA/IO BOMPOCA: «3a4eM YTO-TO COUMHATD, EC/IN Tbl Y¥KE BCE COUMHUIA, YTO
xoTen?». [losTomy 3ariAaHy B paHee HanucaHHyto uctoputo npo ElementaryOS. NosTopsasa paHee
HanMcaHHoe, A Xouy ckasaTb: «06s0m-c». Linux ceruyac 64-6uToBas, a AOCTYMNHblE MHe Nporpammbl 32-
6uToBblEe. HEKOTOPOE Bpemsa NOTPaYeHO Ha NYCTYHO BO3HIO C peKomeHaaumammn ns MHTepHeTa. Ho nocne
yOaneHua BCero, 4to bblN10 YCTAaHOB/IEHO, NOC/e Nepe3arpy3kmn 0Kasaiocb 40CTAaTOYHO Napbl KOMaHZ,
(xoTA A He yBepeH, YTO yAannA BCE, YTO YCTaHABAWBAN paHee, BpaTb He byay):

sudo dpkg —add-architecture 1386

sudo apt install wine32

XoTenocb b6bl Ha 3TOM mecTe f06aBUTb, UTO BCE HEMPUATHOCTM NO33a4M, YTO Aajiblle OCTaNaCh PYyTUHA —
WENKal KnaBuwel MbILWKK, Nosyyai pesyabtat. OgHaKo 406aBUTb NPUXOLUTCA MHOE: «/bIKO Aa
MOYasio — HaumMHal cHavana». Kak n nocne kpylwenuma Windows 10 BocctaHoButb MS Office He
NoJly4nnoCh, TaK U Tenepb C Nporpammamm B Linux — Bce Katoum 6blaM UCNOb30BaHbl, NOBTOPHOE
NCNosib30BaHMeE He NpeaycMoTpeHo. bonee TOro, HeXKAaHHO OKa3bIBAETCA, YTO OTNYLLEHHbIE MHON ANA
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»EcTKoro ancka ElementaryOS 25 6aiT BHe3anHo 3akaHumBatoTcA. Mpu yctaHoske OC B VirtualBox s
Bbl6pan YCTaHOBKY Ha AMCK PUKCMPOBAHHOTO popmaTa. A B 3TOM C/lydae pacliMpUTb ero He Noay4mTca.

PeweHwne aTon npobaemobl cneayet HAYNMHATDL, eCNY BEPUTb MHTEPHETY, C K1OHMPOBaHMA YCTAHOBAEHHOMN
onepaumoHHOM cuctemsbl. s 3TOro MoXKHO Bocnonb3oBaTbes yTuantolh VboxManage B Linux. Ho 1 ato
Y MEeHSA He MoJIyYnnoch, ciegya onnucaHHbIM npoueaypam. NMepsoe, 4To NPUXOLUTCA NCNPABAATb — Camy
KomaHay, o 4ém noacKkasbiBaeT Windows PowerShell. Ecav nepeiTu K KaTanory, rae Haxoamtca
VirtualBox, BbINONHUTb KOMaHAY KNoHWpoBsaHusa, .\VboxManage clonehd ‘nosHbIi nyTh K BUpTYyanbHoOMy
AMCKY’ ‘NONHbBIN NYTb K K/IOHY C HOBbIM MMEHeM AUCKa’, TO 3TO 3aMMET Bpems, HO ByaeT co34aH KAOoH
yctaHoBneHHon OC. U 3TOT KNOH ByaeT yxKe He GUKCMPOBAHHbLIM.

EN Windows PowerShell - [m| X

Bce npasa

Shell (htt

lone Elementar

Puc. 3.3. MpoBepKa KNoHa Ancka vdi

Tenepb MOXKHO YAaNUTb CTapbll AUCK, 3anycTmB VirtualBox. 3aTem npu nonbITKe BbINOJIHUTL KOMaHAY
n3MmeHeHuna pasmepa, modifyhd, BbiacHsem, 4To 1 3Ta KOMaHAa ycTapena, eé 3aMeHAEeT KoMaHaa
modifymedium. B ntore nonyyaercsa Tako Habop:

E¥ Windows PowerShell - [m] x

Puc. 3.4. ameHeHUe pasmepa BUPTYaNbHOrO AUCKA
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Ho Ha 3Tom NpuKAtoYeHUs He 3aKkaHuYMBatoTCA. Mocne «paclmpeHma» AUCKA NoABAAETCA
HepasmeyeHHasn 06/1acTb, KOTOPYHO XOPOLLO MOXHO YBUAETb, €C/IN 3arpy3nTb U UCMONb30BaATb
nporpammy gparted B Linux.

¥

Q Npunoxennn Tue27Dec  12:08

Idevisda — GParted

i Npaska Bwa Ycrpoctso  Pasgen  Cnpaska

/dev/sda2 He pasmeueno.
247416 | 150076

Daitnosan cncTema  TOUKA MONTHDOBANMA Pasmep Hcnonssosano Csobogro ®narn
v W boot/e 26312 1147MuE 25165 Mub boot, esf

2474 w6 0006

He pasmeueno e pasmeueHo 15.00 T

H £ Baepue 35ech TeKCT ANA NOUCKa <
a

Pu. 3.5. Pe3ynbTaTt pacwumpeHma BUPTYasibHOrO AMUCKA

KoHeuHo, xoTenocb 6bl NpUcoeamMHUTL HepasmeyeHHYo 061acTb K yKe cyllecTsytollei. Ho 3aeck ecTb
ovyepeaHON NOABOAHbIN KaMeHb — 3TO MOXHO CAe/aTb TO/bKO C UCMO/Ib30BaHNeEM BHelluHero live-aucka.
Tak, BO BCAKOM cay4ae, roBopuTt NHTepHeT.

OpMH 13 npeaaaraemblx UM BapuaHTOB — 3TO 3arpyska gparted-live...iso...

He 6yay nepeckasbiBaTb BCE MOMbITKU BbINONHUTL 334YMAaHHOE, KOTOPbIE 3aKOHUYMUIUC TEM, YTO
npuwaocb cHectn ElementaryOS, 4Tobbl HaYaTb YCTAHOBKY ONEPALMOHHOM CUCTEMbI 3aHOBO C
yBENNYEHHbIM Pa3MepPoOM AMCKa.

[MpoaonKeHne NPUKAIYEHNM

Mocne co3pgaHna yaobHOro paspeLleHmns sKpaHa MOXKHO NPUCTYNUTb K YCTAHOBKe nporpamm. MeHs
MHTepecoBasia yCTaHOBKa nporpamm umeHun Windows B aTom anctpmbytuse Linux. OgHako nocne
«KpyweHuna» Windiws 10 nponanau n Bce HyXHble MHe nporpammbl. Kak n ¢ Windows nporpammamu,
€C/IM NbITaTbCA UX NepPeyCTaHOBUTb, TO OKA3bIBAETCA, YTO KAKOUYM U K/HOUYM aKTUBAL MM YiKe Bblan
MCNO/Ib30BaHbl paHee, YTO NpaBaa, M NepeycTaHOBKe NPOrpammbl He nogsekat. Ho HaunHaeTca BCé ¢
ycTaHoBKM cpeabl Wine, 0 4ém a 3abbia1. BcnomuHatlo...

Mpobnema B TOM, YTO MHe HYXHO B 64-6uToBoIM OC ycTaHOBUTb 32-6UTOBYIO Bepcuto Wine. Co3Hatocb,
YTO NPOLLECC A MOBTOPSN HECKO/IbKO Pas, U Kax4blii pa3 3To BbIrsa4es10 no-pasHomy. Kak o6bIuHO A
06palLatoch 3a COBETAaMM K 3HAIOLLMM NIIOAAM, KOTOPble pacckasblBatoT 06 aTom B MIHTepHeTe. He byay
YBEPATb, YTO 3TO TOYHbIE CBEAEHMA 00 YCTaHOBKE, HO:

sudo apt-add-repository ppa:wine/wine-builds
sudo apt-get update
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sudo apt-get install --install-recommends wine-staging
sudo apt-get install winehg-staging

Mocne aToro pekomeHAyoT NPoBepPUTb BEPCUI0 KOMaHAON wine —version. MHe He yaanocb
YCTAaHOBUTb BCE M3 CNUCKa Bbile, MPUYMHA MOXKET OKa3aTbCA B MPOMENKYTOUYHbIX HEYAauYHbIX NMOMbITKaX.
Ho panee cneayet 3agatb 32-6MTOBYIO BEPCULO:

rm -R ~/.wine
env WINEPREFIX=~/.wine WINEARCH=win32 winecfqg

MonyTHoO A ycTaHoBMA wintricks. U ewé ogHa KomaHAabl, KOTOPbIE A UCMO/1b30Ba:

sudo dpkg --add-architecture 1386
sudo apt update

A cTapatocb 3anuncatb BCE, YTo Aenato. M BCE BbiBaeT XOPOLLO, KOrAa BCE XOPOLLUO, HO, KOrda YTo-TO He
NoJly4aeTcs, Korga He HaxoAMLWb ACHOTO OTBETA Ha CBOW BOMpPOChI B IHTepHEeTe, HAaYMHAETCA ceaHc
«XYO0XKEeCTBEHHOW camoaenaTeIbHOCTUY». [locne HECKONbKMX TaKUX NpoLeayp TPYAHO CKa3aTtb, YTO
NMOMOT/1I0, UCNO/Ib30BAHME BbllLENepeyYncaeHHbIX KOMaHAa, UCNoAb30BaHMe wintricks namn ogHa us
Hey/AauHbIX NONbITOK. [l03TOMY He MOFy CKa3aTb, MO/I0XKa PYKY Ha cepaue — AenanTe Tak, Kak s Hanucan.
370 6bIN0 6bI HEYECTHO. BOT CCbI/IKA Ha CalT C pEKOMEHAALMNSAMMU:

https://noostyche.ru/blog/2020/04/30/ispolzovanie-wine-dlya-zapuska-windows-programm-v-linux/
Mpasaamu 1 Henpasaamu cpeaa pabotbl windows nporpamm win32 ycraHoBs/ieHa.

A1 yXKe co3HascA, YTO YCTaHOBUTb NPOrPaMmbl, KOTOPbIE i HAMEPEBAJICA YCTaHOBUTb, HE NoJlyYaeTca —
NPOLLNO MHOTO BPEMEHMW, NPOTPaMMbl yKe BbIIN YCTAHOBAEHbI M «KaHY/IM B NETY», U, XOTA A He
HaMepeH MX UCNO/b30BaTb, HO TO/IbKO MPOBEPUTL, BYAYT I OHM YCTAaHABAMBATLCA M PaboTaTb, B 3TOM
MeCTe BO3HMKaeT Aoras naysa. Heab3s NpoBepuTb TO, YTO HEBO3MOXKHO CAeNaTb, a NOKyMnaTb TOJIbKO
ANA 3TON LeIv HOBble BePCUM MPOrpPamMm MHE He TONIbKO «He N0 KapMaHy», HO U IMLLEHO CMbICAa.
OCTaéTca NMOKMHYTb NPaBU/IbHYO «CTONBOBYIO AOPOry», CBEPHYB Ha TEMHbIe TPONKK UHTepHeTa.

Al He aymato, YTo paamontobuTenn NpesnNoYMTalOT NOb30BaTbCA Linux; 8 He AyMato, YTO MM HYXKHbI BCE
NPOrpammbl, 0 KOTOPbIX A XO4Yy paccKkasaTb, HO, BOSMOXHO, Y KOTO-TO TaKKe «pyxHeT» windows, u nm
3ax04eTcA KaKyr-TO U3 MPorpamm ycTaHoBuTb B Linux. fl He aenato ocobeHHOM pasHuULbI B
ncnonb3osaHun Windows u Linux — s TonbKo Nosib3oBaTesb, He 6onee Toro. Yem 3aHOBO MOKyNaTb
Windows, ny4yLwe ncnosib3oBatb ANCTPUOYTUB Linux, KOTOPbIN Bam NPUIAAHYCS.

MTaK, A HauMHalo C HenpaBeAHOM YCTaHOBKM Nporpammbl Proteus. [0 yCTaHOBKM MOXHO MCMO/b30BaTb
nmbo wine uninstaller (KOTopbIi TaK 1 Bbi3biBaeTCA B TepMUHane), 1Mbo NpoBoAgHUK (KomaHaa wine
explorer). NMocne ycTaHOBKM OAHOI U3 CTapbiX BEPCUIA B MEHIO NOABAAETCA MHOTO JINLIHETO.
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(]

Q Npwioxenna Thu29Dec  17:04

E @

ARES 7 Professional ARES Help ARM7 Microprocessor  ATA Data Storage Atmel AVR Model
Models Model

Basic StampModels  Check for Updates COMPIM Model DC Motor Models Gerbit for Windows

L 4

L

12C Serial Memory Install USB Drivers 1SIS 7 Professional Laplace Transform  LED and LCD Display
Model Primitives Models

:
:

Puc. 3.6. MeH0 nocne ycTtaHOBKM Nporpammbl Proteus

MN36aBUTLCA OT JIMLIHErO MOXKHO ABOAKO: NepenTu B Nanky «.local» B gomaluHel gupekTopum (nanka
CKpbITas), NnpeaBapuUTENbHO HYKHO B NaHe BUAA YCTAHOBUTb BO3MOMXKHOCTb BUAETb CKPbITble daibl.
Ona atoro B meHemkepe daiinios, nepenan «Jomon», ToO ecTb, Ha AOMALLHIO ANPEKTOPUIO, LENKHYTb
NpPaBOM KNaBMLIEN MbILLKM Ha YUCTOM MeCTe, B MOSIBUBLLEMCA OKHE HAaCTPOEK cneayeT yCTaHOBUTb
$NaXKoK pAAOM C BOSMOMKHOCTbIO MOKA3bIBATb CKPbITble palibl.

Wtak: .local/share/applications/wine/Programs/salua Bepcua Proteus. 3aecb yaanaerca BCE, MCKAtOYanA
Proteus u Ares ¢ pacwmnpeHmem .desktop. [anee 3aiiTv B ABe Apyrue nanku, rae BCE yaanuTb.

ECTb 1 BTOPOI BapnaHT yaaneHuUs IMILIHETO U3 MEHIO — MCNOb30BaHWe NporpaMmel alacarte, KoTopyto
TOE HYXXHO YCTaHOBUTb. A Aasee... NoKa He 3abbin! Mosa HMYem He noaaepskMBaemas Tara Bcé
nonpoboBaTb 3aCTaBMUAN MeHA B OKHe KoHbUrypauumn wine (wine winecfg) nsmeHuTb paspelueHme Ha
3aKnagke «padukar. JocTaTouHO cABUHYTL BeryHoK Bnpaso.

Mocne aToro, oTKpbIB Il0H60E OKHO Wine A Nosyyan 3bdeKT «3aMOUYHON CKBAXKMUHbI», B OKHE He
NMOMELLAN0Ch HAYErO, TO eCTb, NEPENTU K BEryHKY, UTODbI BepHYTb Ha MECTO paspeLleHNE, MHE He
Yy4AN0Ch ¢ NoMoLLbio coBeToB odumumanbHoro wine FAQ, rae sta npobaema ynomuHaetca. Ana
OCYLLECTB/IEHUSA HEOBXOAMMOTO £, 3@ FNYNOCTb HY}KHO NNATUTb, UCMOJIb30Ba/1 BO3MOXHOCTb B OKHE
LWENKHYTb MbILLKOM NO 3aKknaake «paduKa», XBOCTUK KOTOPOM Gbl BUAEH. 3aTem, BblAENNB NePBYLO
CTPOKY «ABTOMAaTUYECKU YAEPHKMBATb... U T.4,.%», C NOMOLLbIO KNaBuwu Tab Ha KnaBuatype (NATb
LLenyKkoB) A (s Hageanca) nepelén B OKHO paspeLleHns, rae BBEN HOJb C KNaBMaTypbl U, CAENAB WeCcTon
Lwenyok Knasuwen Tab, Haxkan Enter. Mocne sTol npouenypbl paspeLlleHne BEPHYA0Ch K
nepBoHa4YasbHOMY BUAY.

He 6yay yBepsTb, 4TO 3TO Tak, HO, €C/I1 Y Bac BO3HUKHET nogobHas npobnema, nonpobyiiTe, MoxeT
6bITb, NONYYUTCA.
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MNTakK, pacuncTnB MeHto, MOXKHO 3anyCcTuTb nporpammy. PaboTtaeT Bcé meaneHHo. Bo-nepsblix, Linux
paboTaeT B «BUPTYa/IbHOM fILLUKE, BO-BTOPbIX, i HE YBEPEH, YTO BCE HACTPOMA NPaBUAbHO. Tem He
MeHee:

]

Q Nprnaness Mon ZJan  18:20 W & & O

x test1 - ISIS Professional (Animating)
Bl Wew Edt Tools Desin Geaph Sowes Debun brary Template System e

Heb
DMl #iG| @ || @+ FRReR |9 ¢ Xl TxEE l»‘l’)||‘mmr‘.\2l(.‘.‘ )33

]
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b
=]
@
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4

3L [0 T W [0 #Mecesoplel | [SMATING 00005 15000 (P o 575

EoD@s B0 e

H P BoeauTe 35eCk TEKTT ANR MoKCKa 7

Puc. 3.7. Pabora ISIS B wine

C nporpammoii ARES OoTHOLWIEHUA HEe CNOXKUANUCD, YBbl. EE MOXKHO 3anyCcTUTb, OHa NOSABASAETCS U TYT XKe
ncyesaet. f NOTPaATU MHOTO BPEMEHMU, MNbITaACh PEWNTb 3Ty Npobiemy. B Kakne-To MOMeHTbI, nocie
CHOCa wine, Mporpammbl U T.M., 3aMyCcK NOAyYasicA yAa4YHbIM, HO 3aTEM, MbITAaACb YTO-TO CAeNaTb, A BCE
NopTM/I, Ha YEM M 3aKaHUMBAIUCb IKCNEPUMEHTDI. fl Iymato, YTo U 3Ta nporpamma byaet paboTaTb, HO
NpoBepUTb €€ A He CMOT (YTOMAEHHbIN «TaHLaMK C ByOHOMY).

C TPYAOM, HO NO/IyYaeTca YCTaHOBUTb «HenpaseaHyo Bepcuio» Multisim.

Carcul - Mt - (Circustl]
[ B g% vew Sus Sedds  Tirler Tok Beperts Opions Wedw b
DEuél L} BRAQQ YRV s LM < ] rueue e T

ET— EF]

PO

Puc. 3.8. PaboTta Multisim
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PaboTaeT BCE 04EHb MeA/IEHHO, YTO HYXKHO NPOBEPUTH eLwLé pa3. Ho notom. Koro-to moxxet
MHTepecoBaTb pPa3BoAKa NeyaTHol naaTel. Mo 3Tol NpuuMHe s 3anyckato npumep pabotbl Ultiboard.

Round with Ultiroute - Uiboard - [Round with URiroute]

O B (ot Yew Bae [esgn Joos Cotons uorotefplace Window Hep

SEPE) solaBacaq][ssme DOk LESTLAG A LD
[ecow 0 s iommon =] %% 1% % Y

[ecm e 2l | ==

DBWwd A
2 Round wih Utroute.
© Round weh Utrouts.

p 5
Poecs [ | | 0 Row vaiaroze

x|
2] [hboud - 2023012 19.44

: H R ["ORe T posy | Po Gunga) ity ) i ) S0 P ) T o] Vi G v K ot L ] S

For Heip, press F1

n P Beeave 3zech TexcT Aa8 noncka ‘
Puc. 3.9. Pabota Ultiboard
A He cTan ycTaHaBAMBaTbL cpeay pa3paboTkm MPLAB, oHa ecTb an1a Linux, Ho, 4yTobbl NOKa3aTtb paboTy

ISIS noTpeboBasnca hex-painn «murankm». A yctaHoBUA 418 3TOM LLESIM CaMyto PaHHIOK BEPCUIO
Flowcode.

L 1= TR T
sElEe@e | =

T
NOT FOR COMMERCIAL USE
IHto i atraentedic com

(Lavrching the compier

Puc. 3.10. PaboTa nporpammbl Flowcode

Al He 3Hato, ByayT M yCTaHABAMBATLCA NOC/e4HME BEPCMM MPOTPaMM, O KOTOPbIX pacckasan. He mory
nonpo6oBaTtb X PaboTy, NOCKONbKY NPOBHbIE BEPCUU, KaK NPaBMIo, He paboTatloT B NOAHOM mepe. Ho 1
HY»KHO /1M paamnotobuTento camas nocaesHsAsa Bepcus’?

21



He TONBKO pa,EI,VIO/'HO6VITe}'IFlN\ Ha 3aMEeTKY

MHe octanock yctaHoBuTb Arduino 1 SimullDE. MocneaHsaa nporpamma ycTaHaB/MBaeTCA nocne
CKaumBaHwms, a ¢ Arduino ectb npobnema. [1na coBmecTHOM paboTbl 3TUX NPOrpamm A UICNOAb30BaAN
Arduino-1.8.19. Ho B 3TOT pa3 He NOBE3/10 — He NPOXOANUT KoMmNuasaums. NMomorna ycTaHoBKa Bepcun
Arduino-1.8.12. Kak yctaHoBMTb Arduino MOXHO NOCMOTPETb:

https://setiwik.ru/kak-ustanovit-arduino-ide-v-ubuntu-linux/?ysclid=Icet6bsvig160153261

XoTa y MeHsi 06e Bepcumn MMeIoT HeNpPUATHYI0 0COBEHHOCTb — NaHeNb OCHOBHOTO MeH!Io (M Bce
noameHto) BbirnaaaT 6e3obpasHo.

MpaBka CkeTy MHCTpyMeHTbI MomMolb
HoBbin Ctrl+N
OTKpbITh... Ctrl+O
OTKpbITb HeflaBHUE :
Manka co ckeTyamu
Mpumepsi .
3akpbITb Ctrl+W
CoxpaHutb Ctrl+S
CoxpaHuTb Kak... Ctrl+Shift+S
HacTtpoviku ctpanuypl  Ctrl+Shift+P
MevaTtb Ctrl+P
HacTtporiku Ctrl+Comma
Bbixopg, Ctrl+Q

Puc. 3.11. Bug nporpammsbl Arduino

Bo3MOMKHasA NpUYMHa B MOEM IKCNEPUMEHTE C paspelueHnem B winecfg. Ho coBmecTHol paboTe Agyx
nporpamm 370 He mellaeT. BoT ux coBmecTHas pabora.

Mon 2 Jan  16:05

x P SimulDE-1.0.0-RC3 R1128 - testlsieml o~

comem oz i a9, B BOOOE A v B o»
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o i
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[E) wrorones x Oucopez

o | one [ o o] an | |

s rpomana | %

Uno-1 e

L owmsze D

Torrasushreveparap
[ —

13 et sowe

Time Pos.
ST
1% Herommcrons
R —
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e wsonen
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1wy o
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aoeopv o
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- o
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kg scr

P o
e
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Puc. 3.12. CoemecTHas pabota nporpamm SimullDE n Arduino

[na HaCTPOMKM KoMnmAaTopa (MKOHKa Co 3BE340YKOI) MCNONb3YETCA TAaKOW BapUaHT.
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Puc. 3.13. YctaHoBKa KomnunsaTtopa ansa Arduino B nporpamme Simulide

3aBepLUnB pacckas, A MOry 3aHATLCA Aa/IbHENLLMMM SKCNEPUMEHTAMM, PUCKYA 3aNOPTUTb U MPOrPaMMmbl,
M onepaumMoHHyIo cuctemy. Ho HEKOTOpble MOMEHTbI NonpoboBaTh oYeHb Xo4eTca. B yactHocTH, A
BCTPEYan COBET — YCTaHOBUTb B Winwtrcks 4Ono/IHUTE IbHbIE 31EMEHTDI, Kak, Hanpumep, VC Express ot
Microsoft. U ncnonbszosatb Windows XP, utobbl nsbexkatb oMBOK. B KaKoN-TO MOMEHT A NbiTancA
YCTaHOBUTL Cpeay BM3ya/bHOW pa3paboTku Ha A3bike Cu, Yem 3anopTua Bcé. NMonpobyto ewgé pas...

M BCE-TaKM MOE HeyEMHOE KenaHMe YTO-TO Y/IYULLNTb, BO3HMKatloLWee BpeMeHamMM1, NPUBOAUT K HOBbIM
npobnemam. 1 cmeHnn Windows 7 Ha XP B winecfg, yctaHosun Visual Studio umenu Microsoft ¢
nomouubto winetricks, 4to... He ynyywmno paboty Nnporpamm, HO £06aBMIO0 MHOTO MHE HEHYKHbIX
KOMMNOHEHTOB. MpaBaa, Mo Xo4y 3KCNePUMEHTOB A MOHAJ, YTO HE HYXKHO bbls10 06HOBNATL ARES — 6e3
obHoBNEHUA Nporpamma paboTaer.

A BOT c Arduino, rae WpUT OCHOBHOTO MEHIO C/IMLLKOM 60/bLIOMN, A B 04epeaHON pas 3allén B TyNuK.
Mo coseTam 13 MHTepHETa A NOMbITANCA YCTAHOBUTL KMOLLHYIO YTUAUTY», KOTOpPaa morna 6bl noMoub,
YCTaHOBWJ, YTO-TO, CIeAyA COBETaM, 3anycTu, a B utore nony4dnn OC, KoTopas nocne BXo4a ns oOKHa,
KCTaTW, O4YEeHb HEMPUIALHOTO, F4e HYXHO BBECTU NAapO/ib, Yepe3 HEKOTOPOE BPEMA BHOBb
BO3BpaLLlanach K 3Tol npoueaype.

Mpuwnocb N3pAaHO NOBO3UTLCA, 4YTO6bI BOCCTAHOBMUTD cnpaBegnmMBoCTb. XOTA OKHO BXO4a He BEePHY/10Cb
K nepBOHa4Ya/ibHOMY BUAY.
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H £ Baepure 3nect Texcr ana nonca @2
Puc. 3.14. Bug exoga B ElementaryOS nocne BoccTaHOBAEHUSA

XoTenocb bbl 1 B 3TOM pa3obpaThbCs, HO TaHLbI (AaXke c BYBHOM) MMeloT CBOMCTBO HazoeaaThb. A
BKOUNA BXOA, B cucTemy 6e3 BBoga napons. Yem v 3aBeplumn 3Ty YacTb «Map/ie30HCKoro baneTta».

Bcé, uero s pobunca — onpeaennn, Kak noasasnace pabotatowan nporpamma ARES ns Proteus. B Kakue-
TO MOMEHTbI 1 €€ He 06HOBAAN, 1 OHa paboTana. YTto A u caenan.

Mpobnema c 6e3obpasHbIM BUAOM Arduino octanack, Ho oHa He KpuTuyHa. C SimullDE nporpamma
paboTaeT, a AN CaMOCTOATE/IbHOW PaboTbl MOXKHO YCTaHOBUTL APYrYHO BEPCULIO, MMEIOLLYHO 0ObIYHbIA
BMA. B KauecTBe NoATBEPKAEHMA 3TOMY CKauMBaKO NOC/NeAHION HA cerogHsa Bepcuto Arduino ana 64-
6uToBoW Bepcuu Linux (Portable). Bug ckayaHHoro daina ans meHs, CO3HatoCb, HEMPUBbIYEH,
NocKoNbKy 0603HauveH Kak Applmage gns 3arpysKku.

3arpysunB 3TOT BapMaHT, NPUXOAUTCA OTbICKMBATb NpaBuaa paboTsl ¢ 3Tm dainom. OKasbiBaeTca, 4To
BCE HE TaK C/I0XHO — HYXXHO caenaTb Gpaiin ucnoaHaembiM. B sTom ancTpnbyTree HET BOSMOXHOCTU B
AManoroBOM OKHe CBOWCTB daiiaia HazHauYUTb ero UCNONHAEMbIM, MO3TOMY C/ieAyeT BOCNO0/1b30BaTbCA
TEPMMHANIOM.

viadimir@VirtualBox52150¢29: ~

wladimir

Puc. 3.15. TepmumHanbHas KomaH4a M3MeHeHMA cBOMCTB dalina Arduino
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MepBbIi 3anNyCcK Nporpammbl U3 TEPMMHANA — 0ObIYHbIN BapMaHT yKa3aHUA NyTu K daiiny, KoTopbin
NEXUT y MeHA B Nanke «3arpysku» (3ameTbTe, MMA NANKWM HaNUCaHO KMpuaauue!).

viadimir@VirtualBox52150c29: ~

vladimir

«n/arduino-ide_2.6.3

Puc. 3.16. KomaHga ana nepBoro 3anycka nporpammbl Arduino

Mocne nepBoro 3anycka, OTMETUB HEMPUBbIYHbIMA BUA HOBOW BEPCUU, MOXKHO U3MEHUTb A3bIK; A1A
nocneayroLmMx 3anycKkoB NPOrpaMmmbl MOXHO UCMO/1b30BATb ABONHOM LLENYOK JIEBOM K/1aBULLEN MbILLKM
no ¢aiiny. MeHa B AaHHbIM MOMEHT MHTepecyeT, byaeT n pabotatb Komnunauusa daina, aTo pas, rae
oKaxeTca hex-dainn, ecam Komnuaauma NnporngeT ycnewHo, 3To Asa. [1aa 3Tol uenn B HaCTPOMKax A
YCTaHaBAMBAIO GAaXKOK OTMETKU NYTU NPU KOMAUAALMK. B UTOre nosy4yaro nosHbIA OTYET.

[}

Q Npwroxenna Wed 4Jan 22:18

x Blink 1 | Arduino IDE 2.0.3

MenTs! Cnpaska

Crpoka 12, cronbey 1 UTF-8  Arduino Uno [we nogkmoueno]. (21 B3

[ P —

Puc. 3.17. Komnunsaums c ykasaHuem nytein pabotbl Arduino

He mory ckasaTtb, byaeT v BCEé paboTaTb NpaBuibHO 6e3 yCTaHOBKM Npeablaymx sepcuin Arduino, Ho
OHMW eCTb, @ UCKaTb Pe3ybTaT cAeAyeT B Nanke tmp, Kak Koraa-To, rae Kaxkaan KoMnuasaumsa ocTasaseT
pesynbTaTt cBoei paboTsbl.
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Q Npunoxenns Wed 4Jan 22:19

x 4= = n=m )/ tmp  arduino-sketch-C64190F87DBC3BIEBOCEE1720053C307

3axnapxn 4+ X% arduino-sketch..1720053C307 3arpysk
4 Bomawmas nanea

2 Henasnue
{i}
autostart .

KYMEHTH
ol Blink_lino.eep Blink_Lino.elf Blink_1.ino.hex Blink_1ino.with_b Blink_1ino.with_b build.options Jso
n

Mysbika ootioader.bin ootloaderhex
Vaospaxenma
Bugeo P

© 3arpyscn

{j Kopswra
1 ¥op: compile_comma Includes.cache Iibrarles Iibrarles.cache preproc

Haxonutenu nds|son
[ ®ainosan cucrema

cers

@ Bescers

sketch

G a@o B IE 8

[ P —

Puc. 3.18. Pe3ynbtat KOMnmuaauum

Mocne Bcex 3ITUX 3/10KAOYEHNIA MOXKHO MCNO/1b30BaTb OC B NOSIHOSKPAHHOM peXkume, Noy4YnB NOAHOE
npeacrasneHue o pabote ElementaryOS.
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Heckonbko cnoB 06 y4ebHbIX 3aBeaeHNAX

MHorue yyebHble 3aBeAeHMA UCNOAb3YIOT NPOrPamMmMbl MOAEANPOBaHMA. M He TO/IbKO Y Hac, HO U Ky
HUx». [laNeKo He y BCeX eCTb BO3MOXKHOCTb KYNMUTb MPOrpaMmmbl. B 3ToM ciy4ae MOXKHO MCMoJIb30BaTb
6ecnnaTHble (3anacTucb 3apaHee). B yacTHocTH, B Linux gucTpnbyTtnsax ectb nporpamma Ktechlab. K
COXKa/leHMIo, OHa He ycTaHaBamBaetca B ElementaryOS, kak 1 8 Ubuntu 20.04 (MHe He yaanock). Hon s
Ubuntu 22.04 nporpamma He paboTaeT B TO 4acCTK, O KOTOPO A XOTeN paccKasaTb.

To ecTb, MOXHO 3arpy3uTb Nporpammy, oHa paboTaeT, HO NP NOMbITKE NCMNO/b30BaTh
MUKPOKOHTPOINEP, KyAa caeayeT 3arpy3uT ¢aia ¢ paclumMpeHmem .cod, NoslyyaeTcs Takol pesynbTart:

®ain Mpapka Bun Project Examples Cepsnc Hactpoika Crpaska

[ NewFile ~ [A Otkpoirs... [B) Coxpanute (=D Mevars... ) OTmenuTs geicreve X Bopesats [ Konwposate  [S] BcTasnte 57 YeenmuaTh Y] Ymenbwwts 7 Program | homejviadimiritest3/test3.cod a-

£

File - - - - - PIC Micro
test3.flowcode test3flowcode =~ = test3microbe | = test3.asm | = test3.hex test3 circuit ]

Project

= Property Value
test.microbe

= 1.19
= test3.asm est3ftests - |2
3 test3.hex

test3.cireuit

A Components |

(No
program
loaded)

I Flow Parts

1amaIA [oquiAs g djoH X@IU0D @ 03P Wy L7

Unreadable File — KTechLab x

The cod file "fhomefviadimir/test3/test3.cod” could not be read from.

v oK

B test3.circuit Simulation Running

[ Messages| [ Oscilloscope [ Scope Screen (Very Rough)

8RO G MG i O

Bl s mamnocs A5 A

Puc. 4.1. Pe3synbTat 3arpy3ku cod-daiina B pic-koHTponnep

Al NbITancA NOHATb MPUYMHY 3TOrO, HO... [TOHATHO. B NpoLwbIi pa3 npobiema pelmnacs C6OpKo
nporpaMmbl U3 UCXOLHbIX KOAOB.

Moyemy 3Ta Nporpamma? Y Heé ecTb BO3MOXHOCTb paboTaTb € rpadMUECcKMM A3bIKOM
NpPOrpaMmmmpoBaHNA Pic-KOHTPOINEPOB. BbIBOP MUKPOKOHTPOANEPOB HEGONLLLON, HO 3TOTO BMOJHE
[AOCTaTO4YHO ANA Ha4va/ibHOro 06yYeHUs — Nporpamma Ha rpapuyecKkom A3biKe NPorpaMmmmpoBaHus
BbIFIAAMT NOHATHEE, YEM, CKAXKEM, Ha accembiepe, XOTA U ero HY>KHO OCBOWTD.

fl HUKOrAa He NpenoAasals, NO3TOMY He 3HaKOM C COBpeMEHHbIMM TPeBoBaHMAMM K Mporpamme
06y4eHus, aTo Tak. OaHakKo...

Boinpamurtesnb
Windows 10 npogonaeT «rn4nTby U NOc/e NOJHOW NepeycTaHoBKK. MoasnaaeTca coobuieHne 06

owmnbKax, o Tom, yto Microsoft cobupaeT faHHble 06 3TOM, NOC/Ie Yero KOMMNbIOTEP Nepes3arpysKaeTcs.
PaHee Takux npobsiem He 6bIs10. UTaK.

Ba3oBoi cxemoli BbinpAMIEHNE — 3TO NCNOJIb30BaHNE ANO4a, KOraa-T1o B BUae 3J'IEKTpOHHOI‘/JI NamMnbl,
ceiyac noaynposogHMKOBOIo Anoaa.
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Puc. 4.2. BoinpAmaeHne NepemMeHHOro HanpaxKeHnn

MockonbKy B ElementOS, o KoTopoit A pacckasbiBas, He paboTtaeT nporpamma KTechlab, s ncnonbsyto
SimulIDE.

PaHee ans 610KOB NMTaHWUA MCMONb30BaAN TPAHCHOPMATOPHbIE CXEMbI, KOTOPbIE NO3BOAAIN
peann3oBaTb HECKOJIbKO BMAO0B Bbinpamuteneit. CerofHa yalle BCEro UCno/b3yioT BbiNnpaMIeHMe
nepemeHHOro CUI0BOMO HaNPAMXKeEHUA C Noc/ieayoL MM NpeobpasoBaHNem ero B NOCTOAHHOE
HanpsAsKeHne 3a4aHHON BE/IMYUHbI.

BbinpamieHne nepemeHHOro HanpAXeHnsa NCNosIb30BasI0Ch B PaANONPUEMHMKAX ANA NONYYEHUA
CUrHanNa pagmMoCcTaHUMKN N3 MOAYIMPOBAHHOMN HeCyLLLEeN YacToTbl.

M, noKa He 3abbin, A Nonpobyo OpUeHTUPOBATLCA Ha NPorpammy NpenosaBaHUA OCHOB 3/IEKTPOHUKN B
OAHOM 13 y4ebHbIX 3aBeAeHMIA. XOTA NPOrpaMmbl MOAEANPOBAHUA, KaK A MOHMMALD, UCMO/b3YIOT BO
MHOTUMX y4ebHbIX 3aBeeHMAX, KaK y Hac, Tak U 3a pybexom. A He Byay nMcaTb y4eOHMK, HO TONIbKO XOuy
NPOWANIOCTPUPOBATL BOSMOMKHbIW BapUaHT ANA NEKLNN.

KonebaTeibHble CUCTEMbI

CoeauHeHMe ABYX PEAaKTUBHbIX 3/1€MEHTOB, MHAYKTUBHOCTU M KOHAEHCATOPa, UMEET O4HO MHTEPECHOE
cBOMCTBO. MpK NOABAEHUMN BHELLHErO 3N1EKTPUYECKOrO BO3AEMCTBMA Ha 3Ty 3NEKTPUYECKYIO LENb B Hel
HauyMHaeTca 0bMeH sHeprueit mexay UHOYKTUBHOCTBIO M KOHAEHCATOPOM. MPonCXoauT 3TO Ha YacToTe,
onpeaensiemoit paBeHCTBOM UX PEaKTUBHbIX CONPOTUBAEHUI. MpoLecc NpeKkpaLLaeTca 3a CYET
paccenBaHUsA 3TOW SHEPTMM HA aKTUBHBIX KOMMOHEHTax. B npocTeiuem cayyae KonebaHUs BO3HMKAOT
NpY NOAK/OUYEHNN KOHTYpa K baTapeiike. Ho HabatoaaTb npouecc Ha akpaHe ocuuanorpada yaobHee
NpY UCNOAb30BaHNM reHepaTopa NPAMOYTo/bHbIX MMMY1bCOB.
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Puc. 4.3. KonebaHus B napannenbHom LC KoHType

HUKHUI rpad MK NOKa3bIBaET, YTO KoslebaHMA, BO3HMKAIOLWME B KOHYPE, 3aTyXaloT, paccenBanch,
HanpuMmep, Ha aKTUBHOM COMPOTUBNEHUM KATYLIKM UHAYKTUBHOCTU (CONPOTUBAEHUN NPOBOAA), a B
JAHHOM cny4dae Ha pe3suctope 1 KOm, K KOTopoMy NOAKIOYAETCA KOHTYP. HanomH1o, YTo akTUBHOE
CONPOTUBAEHUE UCTOYHMUKA HAMPAXKEHNS A0CTaTOYHO Mano (MAaeanbHbI UCTOYHUK MMEET HyeBoe
conpoTusneHune). Ytobbl ybeamTbcsa B 3TOM, YBENMUYUM CONPOTUBAEHUE A0 5 KOM.
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Puc. 4.4. KonebaHuA B KOHTYype Npu yBEeANYEHWUM BHELIHETO CONPOTUBIEHUA
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KonebaTenbHbIi KOHTYP UCNONb3YETCA BO MHOIMX 3/1EKTPOHHbIX YCTPOMCTBaxX. Tak Moaynaums
HM3KOYACTOTHOIO CUrHa/1a BbICOKOW YacTOTOM NO3BOJIAET OTNPABUTb Pe3ynbTaT B aHTEHHY, YTOObI
O0TNPaBUTb MHPOPMaLMIO B BUAE 3NEKTPOMArHUTHOM BOJIHbI U PaAMOCAYyLWIATENAM, U TeNe3pUTENAM, U
MHOTUM APYrUM NOTPebUTeNn M HU3KOYACTOTHbLIX CUTHANO0B. A AN MOAYNALMKN UCNOb3YIOT reHepaTop,
B COCTaBe KOTOPOro KosebaTeibHbI KOHTYP. Bnpoyem, CBOMCTBA peaKkTUBHbIX KOMMNOHEHTOB,
WMHAYKTUBHOCTM W KOHAEHCATOPa, UCNO/b3YIOTCS, Hanpumep, B GUAbTPax U He TONbKO.

Ycmnutenu

Ecnn paHee B yCUANTeNnAxXx NCnos1b3oBain 31EKTPOHHbIE /lamMnbl, TO cenyac 3To noYTm Bcerga
nonynpoBoAHUKN. HaM6onee 4acTto I'IpVIMEHHEMbIVI YCUANUTENIb — 3TO YCUNUTENb HanpAXXeHuA.
PaccmoTpmm npocTeniuyto cxemy Ha ogHOM BUNONAPHOM TPAH3UCTOPE.
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Puc. 4.5. Ycunutenb HanpAXeHUA Ha 04HOM TpaH3ucTope
Mpu HanpaxeHUn Ha Bxoae ycunuTena 10 mB Ha ero Bbixode amnauTyaa curHana 6osee oAHOro BosbTa.

BunonApHbI TPAH3UCTOP B MPUHLMME XOPOLUUIA YCUANUTENb TOKA. PAcCCMOTPUM NOCTOAHHbIW TOK Ha
BXOJE CXeMbl U Ha eé Bbixoae. [TOCKONbKY pPAJ, 3N1eMEHTOB CXeMbI HA NPeAblAYLLEM PUCYHKE He HYXKEH,
Mbl UX YAQNUM.
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.
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Puc. 4.6. YcuneHue ToKka bBUNonapHbIM TPaH3MCTOPOM

Tok Ha Bbixoge B 100 pa3 60blue BXOAHOTO (TOK KOANEKTopa Ha BbiXxoAe, TOK 6a3bl Ha Bxoae). U Bce
M3MEHEHMA BXOAHOMo TOKa OTPaXKakoTCA Ha BbIXOAE C TEM XKe Pe3y/IbTaTOM. AHa/I0TMYHO MOMKHO
paccMoTpeTb ycuneHne MoLWHOCTU. Ho Npo ycuaeHme MOLLLHOCTM Yalle roBOPAT, PaccKasbiBas o
BbIXOAHbIX ABYXTaKTHbIX Kackagax ycuneHus.

K coxkanenuto, B SimullDE noka HeT TpaH3NCTOPOB TUNa p-n-p (A, NpM3HaKOCh, HE HaLéN), No3Tomy
NPULWAIOCH BCNOMMHATb T€ BPEMEHA, KOTZAa MOLLHbIX TPAH3UCTOPOB PA3HOro TUNa ewwé He 6bi10, Koraa
BbIXOAHbIE KacKadbl CTPON/INCb HA TPAH3UCTOPAX O4HOrOo TMMa.

MprmeyaHue: NMOoKakCb, He HaLLEéN TPaH3MCTOP TMNa P-N-p, MOCKOJIbKY OH ecTb. f1 Bbin Henpas.
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Puc. 4.7. [1ByXTaKTHbI BbIXOAHOW KacKag, yCUAUTENA MOLLHOCTH
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Hactpoun A ycuamtens He Aydwinmm o6pa3om, HO ecTb MOBOA NOroBOPUTL 06 0AHOM KX cBolCTBE. HO
BHayase cneayeT yNoMsAHYTb O MepBoM Kackage. Ero HasbiBatoT pa3oMHBEPCHbIM KacKagoMm.
MoCMOTPMM OCLUANOTPAMMbl, KOTOPbIE XOPOLLO 06BACHAIOT 3TO Ha3BaHMe.
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Puc. 4.8. ®a3oMHBEPCHbIN Kackag, yCUAMTens B ocLMAI0rpaMmmax

®a3bl CUrHaNoOB, KOTOPbIE MNOAAIOTCA HA BXOZ, OKOHEYHbIX TPAaH3UCTOPOB, MPOTUBOMONOKHbI. Tak
dopmMmMpyeTCca CUTHAN HA BbIXOAE.
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Puc. 4.9. BbIxo4HOM CUrHAN YCUANTENSE MOLLLHOCTH
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Y70 nNa0X0 B HAacTpoliKe? Ha BbIxoAe cMrHan ABHO UCKaXKEH. ITO XapaKTepHOEe NCKaKeHue Ha3blBaloT
«CTyneHbKa». MPUUYNHON 3TOrO UCKaXKeHUA OKa3biBaeTCcA TO, YTO BbIXOAHbIE TPAH3UCTOPbI 3aKPbIBAIOTCA,
KOrAa CUrHan Nagaet HUMKe HanpaXeHUa OTKPbIBaHUA TpaH3MUCToOpoB, nopaaKa 0,5 — 0,7 BonbT. YTobbl
n3b6exaTb TaKUX UCKAXKEHN Ha BbIXOAHble TPAH3UCTOPbI, 0B6bIYHO, MOAAIOT HaYa/IbHOE CMELLleHMe.

C noasneHnem MoLHbIX TPAH3UCTOPOB PaAa3HOro T1na, 0CcOoBEeHHO C noaABneHune KOMNJIEMEHTAPHbIX Nap
TPAH3UCTOPOB, BbIXOAHbIE KaCKaabl CTa/In bonee VAQ4YHbIMMK. A NO3XKe B HMUX CTa/In UCNOAb30BaTb U
nonesble TPAH3UCTOPDI.

Ho 370 BCE 6mKe K cneumanbHOMY Kypcy NeKkumit «YCunmTtenmy.

[eHepaTopbl
[Be pasHOBWAHOCTN rEHEepPaToOpPOB €CTb B Npumepax K nporpamme SimullDE.

71.11 Hz

0.000 Hz

e IVAVAVAVAVAVAVA
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-—
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4.5 kQ

45 kQ
100 mH
50 pF
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Puc. 4.10. F'eHepaTop Ha LC KoHType

370 TO, 0 YEM A FOBOPUA PaHbLUe, KOr4a peyb WA 0 KonebatelbHOM KOHType. FeHepaTopbl B
nporpammax MoAennpoBaHusa — 3To ocoban cTaTba. Koraa-to nx TpyaHo 6bia10 oxmBuTb. Celtvac,
NOXOoXKe, NONOXKEHME YAYHLINNOCh. BOT eLLé oaHa cxema M3 NPMMEpPOB.

126.8 Hz

0.000 Hz

dU €€9

0.000 Hz

1

-—
PasBepHyTH

\ y

Puc. 4.11. Ewé oaHa cxema reHepaTopa Ha TpaH3ucTope
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leHepaTopbl TaKOro TUNa, eCn A He ownbatoCh, y HaC HOCUAM Ha3BaHWE reHepaTopa MHAYKTUBHOW MK
€MKOCTHOW TPEXTOUKK. Tam, y HMX, 3TOT TUN reHepaTopa Ha3blBalOT MHaye, B AaHHOM C/yyae
reHepatopom Hartley, Bo3amokHO, No ¢amuanm Toro, KTo 3anaTeHToBas, a TO U M306péEn, cxemy.

Kak un YCUNNUTENN, TAK U TEHEPATOPbI HYXXAAlTCA B OTAE/IbHOM Kypce ﬂeKLI,Mﬁ. TaK A cunTato, HO mMmory un
OLLIM6aTbCﬂ, MHE MOXHO.

M KacaTenbHO TpaH3McTopa pP-n-p. BOT Kak ero nonyuntb. JoCTaToOYHO NOCTaBUTb «Fa/IouKy».

Q

é.;]
Type: BIT Mool MokasaTs
MeTra: |BIT-1

OcHoEHsIE

PNP v

Younerne 100 =

Mopor 0.670736 - |V

Puc. 4.12. YcTaHOBKa TpaH3MCTOpa TMNA p-n-p

OCHOBbI LMOPOBOM TEXHUKM

basosble anemeHTbl «», «AJTN», «HE»

Cxema WK

Cxema n :SV :SV
5V 5V

- O—

S5V
BA

ov oV

5V oV

ov
oV

Cxema HE
()OV ()5V
5V ov

Puc. 5.1. Ba3oBble 3/1IeMEHTbI JIOTUYECKUX CXEM

Ipadunyeckoe n3obpakeHne 6a3oBbIX 3/IEMEHTOB NOTMYECKUX (LMD POBbIX) 3/IEMEHTOB €CTb N0 MEHbLLEN
Mepe AByX BUAOB: €BPONENCKMIA CTaHAAPT M aMepPUKAHCKUIA CTaHA4aPT, KOTOPbIA UCNOb3yeTcA B
SimullDE.

Ha pwuc. 5.1 BUAHO, YTO cxema «M» MmeeT Ha BbixoZe BbICOKWUIA ypoBeHb (true, nornuyeckas 1) Torga,
KOrAa BbICOKMI YPOBEHb Ha BCex BXoAax anemeHTa. A cxema «UJTN» nepexoamT B BbICOKUIA YPOBEHb Ha
BbIXoAe, Korga Aambo Ha ogHOM, MMbBO Ha Bcex BXxoaax eamHuLbl. Co cxemolt «HE» BCE ACHO M3 pucyHKa.
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OTAnYMTENbHOM 0COBEHHOCTLIO NOYTH BCEX Ll,Md)pOBbIX KOMMNOHEHTOB ABNAETCA TO, YTO OHU C06paHbI n3
6a30BbIX 3/IEMEHTOB (3TO BbIBOAUTCA U MaTeMaTl/I‘-IeCKM). B KauectBe npumepa MOXXHO PaCCMOTPETDb TO,

KaK npeBpaTuTb ABa anemeHTa «M-HE» B HOBbIN 31eMeHT — RS-Tpurrep.

Cratmueckne BXOAHbBIE CHIHa/bI

v AvHammueckue BXOAHbIE CUTHaNbI 2H
D—ﬁ > E— o pY
5V pﬁ i |_q = -1
ov

jmi {8 B8 g
4 o,

Wcnonbsosakne Tpurrepa kak RS-Tpurrepa

Puc. 5.2. RS-Tpurrep 13 6a30BbIX 3/1eMEHTOB LLUPPOBbIX CXEM

CneBa B BepxHei 4acTi paboTa HOBOrO TPUITEPa B CTaTUMECKOM PEXMME, CpaBa B AMHAMUYECKOM.

HuKe nokasaH D-Tpurrep, metowmin Bxogbl RS, KOTOpbIM Mcnonb3yeTca B KayecTee RS-Tpurrepa.

PaccmaTpusas oCUMAIOrPaMMbl Ha SKPaHe IOTMYECKOro aHaM3aTopa, MOMKHO CKa3aThb, UTO PasHMLLbI

meXxay BeEpPXHUMMU HETbIPpbMA oCcunanorpaMmmamm U aHa10rmM4HbiMn HUXKHUMU HET.

Camu 6a3oBble 3/1eMEHTbl MOTYT CO3aBaTbCs U3 Pa3HbIX 3/IEMEHTOB, Hanpumep, TPAH3UCTOPOB U
PEe3MCTOPOB, YTO Mbl PACCMOTPMM Ha npumepe snemeHTos «UJTN-HE» n «HE».
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Mo3KHO 6b1n10 6bl 406aBUTL TpaH3UCTOP B cxemy «UJTN-HE», uTobbl nony4mTh YncTyto cxemy « UJ1U», HO
3TO O4YeBUAHO.

ndpaTtopbl 1 gewndpatopsl
LLndpatop (Koaep) (aHrn. encoder) — nornyeckoe ycTPOMCTBO, BbIMOHAOLLEE IOFMUYECKYIO GYHKLMIO

(onepayuio) — npeobpasoBaHMe NO3ULMOHHOIO N-PA3PAAHOTO KOZa B M-paspagHbIA ABOUYHbIN,
TPOMYHbIN NMBO k-NuHbIM Ko (BuKnneaus).

B cepum muKkpocxem 74 ecTb WndpaTop NpUopuTeToB (WndpaTop, OH U ecTb Wndpatop). BoT npumep
ero pabortsbl.

Z) » SimullDE-1.0.0-RC3 R1148 - coder.sim1*
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Puc. 5.4. Pabota wuopaTtopa npmuoputeTtos 74148

XoTenocb 6bl MHOTO, HO... YTO eCTb. [15 3TON MMUKPOCXeMbl B MHTepHETe Hawach Tabanua UCTUHHOCTY,
Nno KoTopoW 6bln peanr3oBaH Npumep. PaspelueHne Ha Bxoa El v Ha Bbixog EO BKAOYEHO (3T BXOAb!
MMELOT Pa3Hbli aKTUBHbIM YPOBEHb!), a A5 pa3peLleHUs Ha BbIXOA A UCNOIb30Baa MHBEPTOP.

INPUTS OUTPUTS

B | 0 1 2 3 4 5 § 71 | A2 A1 AD | G8 EO
H|x X x X X X X X |H H H|H H
L | H H H H H H H|H H H]|lH L
L | x o x x x x x x v ]| ¢ | & H
Ll x x x x x x L H]|L H |l L A
Ll x x x X X L H H]|L L | v H
Ll x x x x L H H H]|L H |l L A
Ll x x x L K H H H|H L L |t H
Ll x x L H H H H H|H L H |l L H
L l®x L H H H H H H|H=®H H L]|L H
L]t B H H H H H HJ|]=H H HJ]L =H

Puc. 5.5. Tabanua UCTUHHOCTM MUKpOCxemMbl 74148
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JdewndpaTop (aekoaep) (aHrn. decoder) B uMdPppPOBOM 3NEKTPOHUKE — KOMBUHALMOHHAA CXEMA,
npeobpasytowan N-paspasHbIi ABONYHBINA, TPOUUYHBIN AN K-UYHbIN Kog, B k"-NYHbI 04HOE ANHUYHBIN
Kog, rae k — ocHoBaHWe cucTembl cuucneHuns_ (Bukuneams).

[ns onbIToB € AewndpaTopom nUcnosibayem MuKpocxemy 74141, koTopas npegHasHayeHa aaa paboTbl ¢
BbICOKOBO/IbTHbIMU (OTHOCUTENBLHO) Harpyskamu. [ns aTo muKkpocxembl B nporpamme SimullDE aBHO
YKa3aHO, YTO OHA MMEET BbIXOAHbIE K/OUYM C OTKPLITbIM KONNEKTOPOM, Y4TO TpebyeT noaKknto4eHumA
BHELUHEro HAaNPAXKeHUA. AKTUBHbIV BbIXOAHOM CUTHA UMEET HU3KUA YPOBEHb, @ MAaCCUBHbIE BbICOKMIA.

FAXK141-218 15

ke 0.58 W

TAXXI4LT3 LEJUNREY p p sy !

3 p' 5y F g T
p SV 15

L
w
Yy
1
i
VYV

L]
743X141-336 pu e
41277 pls‘u‘ nn p pbo.;s ML
AgEs: p LE E‘F + p ~ 15
,O 15V 5V
o PO ‘
2 3
5V b - >
he L__P
- ap=
ks

Puc. 5.6. Pabota mmKkpocxembl 74145

Korza Bce BXxogbl MMEHOT HU3KUI YPOBEHb, nornyeckmin 0, Ha Bbixoae akTuBeH Bbixoz 0. Koraa sbiBog A
Ha BXO4E MMEET BbICOKUI YPOBEHb, @ OCTa/IbHble HU3KWUI, HA BbIXOAE HU3KMI YPOBEHD Y BbiBoAa 1 €
BbICOKMM YPOBHEM Yy OCTanbHbIX. N T.4.

MynbTUNAEKCOPbI N AEMYNBTUNNEKCOPbI

MynbTUNAEKCOP — YCTPOMCTBO, MMeloLLEee HECKONIbKO CUTHANbHbIX BXOA40B, 0AMH nau 6onee
YMPaBAAOLNX BXOAOB M OAMH BbIX0oA,. MynbTUNIEKCOP NO3BOIAET NepesasaTb CUFHA C OAHOIO U3
BXO40B Ha BbIX0OZ; NMPM 3TOM Bbl6OpP Kenaemoro BXxoAa OCyLLEeCTBAAETCA No4ayeit COOTBETCTBYIOLLEN
KOMBMHaUMM ynpaBasaoLWmx curHanos (Bukunegus).

B KauecTBe NnpumMmepa paccMoTpum paboTy muKkpocxembl 74150.
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74XX150-1 74XX150-26

5y oV
X0 1
e D: X1 ¥

.
....muml:!

[ cs® 3

4 L

Puc. 5.7. Pabota mynbtunnekcopa 74150

MOCKO/bKY BbIXOAHOM CUTHAN MHBEPCHbIA HU3KUI YPOBEHb Ha BXxoe 1, 3a4aBaeMOM ABONYHbIM
3HauyeHMeM Ha Bxogax ABCD, MMeeT BbICOKUIA YPOBEHb Ha BbIXOAe, MHaYye Ha BbiXoAe HU3KUIA YPOBEHb.
AHaNOMMYHO MOXKHO MPOBEPUTHL U Nepeaady CUrHana ¢ Apyrux BXoa0s.

JeMynbTUnAeKcop — 3TO JIOFMYECKoe YCTPOMCTBO, NpeaHa3HauYeHHOe AS MepPeKItoYeHMSA CUrHANA C
04HOro MHPOPMALIMOHHOIO BX04a HA O4MH U3 MHGOPMALMOHHbIX BbIXOA0B. Taknm o6pasom,
AEeMYNbTUNNEKCOP B PYHKLMOHANIbHOM OTHOLIEHUN NPOTUBOMNONOMKEH MYbTUNAEKCOPY. Ha cxemax
AemynbTunaekcopbl obo3HayatoT yepes DMX nam DMS (Bukunegus).

MNepekntoyeHne BXOAOB B NpUMepe HUXKe NPOUCXOANT 3a CYET 3HaYeHMA ypoBHA Ha Bxogde SEL, Toraa Kak
Bxoa OE akTUBHbIM 3HaYeHMeM paspeLlaeT BbIXoa,.

E
Bribop gaHHbIX © WMHBI A Bbl6op AaHHBIX € LWKMHBI B
i 74HC157-60 oV
Fixed Voltage 7 74HC157-2 /C)S v Fixed Voltage-55 ,C) n
(W s Ny , £
o
5V Dy ppnv 5V o pov =
B 1 oV
O pe, =3 pe
¥
5V A EJL 2
5V -
P—CY ) E Pe—y E
4 4
= -

Puc. 5.8. PaboTta aemynbtunnekcopa 74157

Lundposoit KomnapaTtop

LlMd)pOBOVI KOMNapaTtop — aAorm4yeckoe yCTpOﬁCTBO C ABYMA CN10OBAPHbIMUK BXOA4aMW, Ha KOTOpPbIe
noaakoTCA ABa Pa3HbIX ABOUYHbIX C/10Ba paBHOVI B butax AJ/IUHbI N 06bI4YHO C TpemAa 4BONYHbIMU
BbIXO4aMM, Ha KOTOpPble Bbl,ﬂ,aéTCFl NPU3HAK CpaBHEHUA BXO4HbIX C/10B, — nepBoe C/10BO bonblue
BTOpPOro, MmeHbLle Nan cnosa paBHbI. anI 3TOM BbIXOA4bl «60}1bLUe)), «MmeHblwe» MMeKT CMbICh, eCan
BXOAHblE CNOoBa KOAUNPYHOT 4YnCsia B TOM NI MUHOM MallWMHHOM MNpeacrtaB/ieHUMN. Yacto LI,VId)pOBbIe
KOMMapaTopbl HE MMEIOT BbIXOAO0B «60/bLUE», «MEHbLLEY, @ TO/IbKO BbIXOA, «paBHO» (BMKuneams).
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Puc. 5.9. PaboTa undposoro KomnapaTtopa 7485

CymmaTtop

CymmaTop B KMbepHeTMKe — 3TO YCTPOMCTBO, Npeobpasytoliee MHPOPMALIMOHHbIE CUTHAbI
(aHanorosble NAM UUDPOBbIE) B CUTHAA, SKBUBAIEHTHbIN CYMME 3TUX CUTHAN0B; YCTPOMCTBO,
npoussogsaliee onepauuto cnoxeHua (Bukmnegus).
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Puc. 5.10. PaboTta cymmaTopa 74283

39

0 4) & PYC

n,



He TONBKO pa,CI,I/IO}'HO6VITe}'IF|N\ Ha 3aMEeTKY

Tpurrep

Tpurrep (TpurrepHas cucTtema) — KAacc 3/IeKTPOHHbIX YCTPOMCTB, 06/1a4at0LLMX CNOCOBHOCTLIO
ANNTENbHO HAaXoAUTbCA B OAHOM U3 ABYX YCTOMYMBBIX COCTOAHUA N YepeaoBaTb X No4 BO3AENCTBUEM
BHELLHUX CUrHaNOoB. KaxKaoe coCcToAHME TpUrrepa Nerko pacno3Haérca no 3Ha4YeHUo BbIXOAHOro
HanpAaxeHus. Mo xapakTepy AeNCTBUA TPUITEPbl OTHOCATCA K MMMY/IbCHbIM YCTPOMCTBAM — UX aKTUBHbIE

3NeMeHTbI (TPaH3UCTOoPbI, Nambl) PaboTatoT B K/OYEBOM PeXUME, @ CMeHa COCTOSHUIA AIUTCA OYeHb
KopoTKoe Bpemsa (Bukunegus).

PasHoBMAHOCTEN TPUITEPOB BO MHOTMX CEPUAX LLUPPOBLIX MUKPOCXEM JOCTATOYHO MHOTFO, HaNpuUmep,
SR-Tpurrepsol, D-Tpurrepsl, JK-tpurrepsi.
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P craswupon
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Puc. 5.11. lenutensb yactoTbl Ha D-Tpurrepax 7474

Y 3ToM pasHOBUAHOCTM TpUrTepa 3HaYeHne Bxoaa D nepenucbiBaeTcs Ha Bbixod Q GpOHTOM MMMYAbCa

Ha Bxoge CP. BbiBoabl SD 1 RD cny»KaT gns ycTaHOBKM M cOpoca AaHHbIX, €CAM UCNO0/1b30BaTb TO/IbKO UX,
MOXHO noayunTb RS-Tpurrep.

CoeiHMB MHBEPCHDIN BbIXO4, C BXOAOM AaHHbIX, MOXHO MOYYUTb AEANTE/b YaCTOTbI Ha A8a.
O6beanHMB cnapeHHble D-Tpurrepbl, NOAYYUM AENUTENb HA YETbIpeE.

CUYéTumkK

CYETUMK (3/1EKTPOHMNKA) — 3/1EKTPOHHOE YCTPOMCTBO A1 MOACYETa KOMYECTBA MMMY/IbCOB,
MOCTYNatoLLMX HA €r0 BXOA, C MOMOLLLbIO HENPEPbIBHOTO CYMMUPOBaHUSA; AN ANA OonpeaeneHna cTeneHmn

HaKoMNeHUA KaKkoli-1Mbo BeNNUYMHbI BO BpEMEHU, METOA0M UHTErpPUPOBaHMNA 3HaYEHMA TEKYLLEro
nsmepeHua (Bukunegms).

Pa3sHOBMAHOCTEW CYETYMKOB B PasHbIX CEPUAX LUPPOBbIX MUKPOCXEM TOXKE O4YeHb MHOro. Ocobyto posib

CYETUMKM MUTPaALOT B MPOLLECCOPHbIX YCTPOMCTBAX, MOMOras peann3oBaTb NporpaMmmy 3a cYET Bbibopa
ajpeca, rae 3anvMcaHa oyepeaHas KomaHaa.

yAO6HO PacCMOTPETb pa60Ty CYETUMKA B Ka4ecTBe Ae/InTeNna 4actoTbl.
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Puc. 5.12. Jenntenb 4actoTbl Ha CH4ETUMKe 74591

Bbixoapl NpeacTaB/ieHHOTO CHETYMKA MMEIOT OTKPbITbIA KOMNIEKTOP, YTO NoTpeboBasio AobasieHne
pe3ncTopoB. Bbixoabl CYETYMKA ABOUYHbIE.

Peructpebl

Pernctp (umdbposas TexHMKa) — nocaeaoBaTeNbHOe UK napannesibHoe JI0rMyeckoe YCTPOUCTBO,

MCNoab3yemMoe ANA XpaHeHUA N-PaspALHbIX 4BOUYHbIX YMCEN U BbINONHEHMA Npeobpa3oBaHuii Hag,
HUMMK (Bukuneaus).

Pa3sHOBMAHOCTEW PErUCTPOB TOXKE AOCTAaTOYHO MHOro. Mbl paccmoTpum paboTy perucrpa
nocsea0BaTeIbHO CABMTA.

74HC165-2
p 5V
Do
5 V [D"Z Q7
D3
D4 QT
SHIFT ol
p == =14
— Ds o
LOAD 240
— ¥l I
4 5
5V

Puc. 5.13. OnbIT ¢ pernctpom casura 74165

LLIENKHYB 0AWH pa3 KHonKol Load, mbl 3annwem gsounyHoe ymcio 00000001 B pernctp. Ha cegpmom
Lenyke KHonko SHIFT egmMHunua nosBuTcs Ha BbiBoge Q.
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HeMHOro nsmeHuB cxemy, MOXHO NOCMOTPETb AMHAMMKY npoLiecca.
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Puc. 5.14. PaboTa permcrtpa casura B AMHaMuKe

MamaTte O3Y u MN3Y
B KauecTBe cambIX NPOCTbIX YCTPONCTB MaMATM MOFYT BbICTyNaTb D-Tpurrep 1 napannenbHblil perncrp.
KomMnbloTepHas NamaTtb (YCTPOMCTBO XpaHeHMa MHdopMaL MK, 3anoMuHaloLLee yCTPOMCTBO) — YacTb

BbIYUCUTENBHOMN MalLUHbI, GU3NYECKOE YCTPOMCTBO WM Cpeaa A/1A XPaHEeHMA AaHHbIX, UCMO/b3yemMasn B
BbIYUCEHMAX CUCTEM B TeYeHMe onpeaesiEHHOro Bpemenn (Buknuneaus).

YT106bI NOKa3aTb, Kak paboTaeT NaMATb, NOHAZO0OBUTCA HECKOJIBKO PUCYHKOB, FAe Y MUKPOCXEMbI: BXOAbI
A0-A7 agpecHble Bxoabl; Bxoa, CS — BbIBOP MUKPOCXeMbl (UX, Kak NpaBMIo HeCKobKo); Bxoa WE

pa3peLllaeT 3anmcb AaHHbIX; Bbixoabl DO-D7 npeaHasHa4eHbl 418 BbiBoAa AaHHbIX; Bxoad OF pa3pellaeT
yTeHMe AaHHbIX Ha BbIXOAe.

HeCKONbKO KHOMOK Ha pMCYHKe NO3BONAKOT MaHUMNY/IMPOBATb aApecamn U JaHHbIMU, NPOU3BECTH

3anucb 1 yTeHune. Boibepem ¢ NOMOLLbIO KHOMKK «Afpec» HyneBol agpec B NamATU. 3anuLlem AaHHble,
HaXaB KHOMKY «3anucb».
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{} @_ C"“ ﬁ é D @ CropocTs: 0100.00 % 3srpyawre:000 % | Running 0_

Bpems: 00:00:06 s 400 ms 000 ps 000 ns 000 ps

[aHHble
T —————
I
Anpec 5\
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—
1 KO 1 o
5V 1k —— =Cloe ¢Sy
e
-
1kQ
3V
3anncb
Urenne
— I
o | ] -

Puc. 5.15. 3anucb nepBoro Yncna B namaTb

Tenepb nepekatoumMm «Agpec» Ha Nepsblii, USMEHUM AaHHbIe, BK/OYMB NepekatodaTtens «JaHHble» 1 ¢
MOMOLLIO KHOMKKM «3anmncb» BBEAEM HOBblE JaHHbIe,

B BSOS [0 commomomos mmnos i o
[aHHble
1
D_lj:
Aapec 5V

'=[/ /O”/Q”/O”/O”/O”P”FVF”

5V 1kQ —1 S

= =

-
1kQ
5V
3anuch

Urenne

— 4L

— - -

Puc. 5.16. 3anucb BTOPOro Yncna B NnamaATb
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Mbl 3anncann aga ABOUYHbIX YNCNA B BE AYeKK NamATK, HyNeBYHO N NepBYto. Tenepb, BbIKAOUYNUM

nepekatoyatens «laHHblie», BEPHEM HYNE€BOM aApec C MOMOLLbIO KHOMKN «AZPec» N HaXKMEM KHOMKY
«YTeHuner.

D ECOO D@ Cropocra: 0100.00 % Jarpyawra:000 % | Running ©.

Bpers: 00:11:04 5 200 ms 000 ps 000 ns 000 ps

[JaHHble
Anpec 5y

Q”P“VP”PW”P“P”P”

" |

Jannco

YTenne

"

Puc. 5.17. YTeHune 13 HyNeBOM AYENKN NamMATH

Y106bI NPOBEPUTL NEPBYIO AYENKY NAMATU, USMEHUM afpec.

OO 5 5| [EE] ceeemns wmens H =

B 00,1341 5 2 0

Dainsie

L sl il ol ol

Yrenne -i—

L |

Puc. 5.18. YteHne 13 NnepBoit AYENKN NaMATH

Mporpamma SimullDE no3BonsAeT NoHATb, Kak paboTaeT namaATtb, yto O3Y, uto M3Y, n B KOMNblOTEPE, U B
cmapTdoHe. MamaTb y BCceX 04MHaAKOBasA, AaKe Torga, Koraa npuMeHsarT pasHble TexHoaornun. Tak 03Y
NamATb OYMLLLAETCA NPU BbIKJOYEHUN YCTPOMCTBA, a MN3Y namaTb coxpaHAaeTca. Tak y
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MUKPOKOHTPONepoB B M3Y (3HeproHesaBMCHMMYyIO) NaMATb 3aMMCbIBalOT Nporpammy, a O3Y namaTtb
MCMONL3YIOT ANs paboTbl C NepeMeHHbIMMU.

ALM n LA
AHanoro-undposoi npeobpasosatenb (ALM, aHrn. Analog-to-digital converter, ADC) — ycTpoiicTBo,
npeobpasylollee BXOAHOM aHaN0roBbl CUrHaN B AUCKPETHbLIN Koa, (umMdpoBoii curHan, Bukuneams).

Bbibepem ALIM B cocTtaBe KomnoHeHTOB SimullDE, noaxkn1t04MM NOCTOAAHHOE HanpaAXeHMe K aHaIoroBomMmy
BXO4Y MMUKPOCXEMbI M NOCMOTPUM, MEHAA HaNpPAXKeHMe Ha BXoae, YTO NPONCXoaMT Ha Bbixoge ALLM.

Z) » SimullDE-1.0.0-RC3 R1148 - adc_2.5im1*

B EBIAOOE @ cowmomnonsmmmocos [ o
Wzmepenme

O pesume Bpews: 00:00:04 5 200 ms 000 s 000 s 00D ps
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<

Werounmkn

O Nocroamoe nanprcene.
TaKTosuii renepaTop pnvPSVpﬁ\pn\pnv pﬁvpﬁv
Tenepatop.

3% volt.source

S5 Mcrounmk Toxa }

A
il sarapen
[T .

& 3cnnn (0 s0mem)

Mepexaiouarens
- = Kronxa 5V ov ov 5V 5Vv ov ov
T j ieiiell i Menye

588  Uudposan knasuatypa EIF immme

v Switches 3V
T Relay (all)

~ MaccueHbie 3nemMenTh

~ &7 Peancropui T T
= pesmcras psvpsvpn\pn\psvpsvpnv
JE resncropnan choprs
2 norenumomern
L2 Nepemennsii pesncrop E}:

av

b 2% Pesncrnombie cencopni
= X Peaxrunsin

I Konencaron

I S ——

ST MnaysThenocTs.
~  AKTMBHbIE 3NEMENThI
P non
B craswmroon

Puc. 5.19. OnbIT ¢ 8-6MTOBLIM ALLM

Lndpo-aHanorosblii npeobpasosatens (LUAIM) — ycTpoiicTBo ansa npeobpasoBaHus undposoro (06b14HO
[ABOWYHOIO) KOAa B aHa/I0roBbIN CUrHaN (TOK, HanpAMKeHne uam 3apag, Bukuneamsa).

Bbl6€peM LA 13 KOMMNOHEHTOB U, MeHAA BXOAHOE ABOUYHOE YNCI0, NOCMOTPUM, KaKoe HanpAaXxeHue
Mbl NOZIY4UM Ha BbIXO4E MUKPOCXeMbl.
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&) » SimullDE-1.0.0-RC3 R1148 - Hosas cxema” - X
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Puc. 5.20. OnbIT ¢ 8-6utosbim LIAM

M ALM, n LLAM no3BoaAKOT MEHATb pa3paaHOCTb, EC/IM MUCMO/b30BaTb MX CBOMCTBA — TAM €CTb MYHKT,
onpeaenaowmn paspagHoCTb.

B 3aBeplUEHNN MHE XOYeTCA NMOoKa3aTb, Kak MOXKHO 06beanHuTb ALM 1 LLAM, ncnosib3ysa TO/IbKO NepByto
MUKpPOCXeMmy.

1.000 kHz
1.000 kHz
8 ko A
4ka 7] e
= ' G

D1

-
2| PassepHyT b

B
EJLJY

1kQ

B3 0T

Puc. 5.21. AUN natoc LAN
AL noBTOpAET BXOAHOM CUrHaA B Npeaenax CBOMX BO3MOXKHOCTEN Co CTyneHYaTon GyHKUMEN.

Kakoe-To Bpemsa ToMy Ha3ag, Mo MHTepHeT-3HaKOMbI MONPOCKA NOPEKOMEHA0BaTb emMy ANA eKUmit
npo ALM 6ecnaaTHyto Nporpammy MoLeMpoBaHWA, KOTOpas NOALEPKMBAET COBMECTHYHO paboTy
aHANIOTOBbIX M LUMPPOBBIX YCTPOWCTB. A He H6bl/ FOTOB K 3TOMY, 60I0Cb, MO COBET €My HEe MOMOT, XOTH,
MOXeT 6bITb, MOMOT — He 3Hato. Celiuyac, BCNOMHMB 3TOT CAy4ald, A NONpoboBan Kak-To NOBTOPUTL
nofobHyto cxemy. MoTpaTvs HobLIe BpeMeHU, MOXKHO 6b1/10 6bl MONYYMTL PE3YIbTAT JyyLlle, HO MHe
celiyac BaxkeH cam GaKT COBMeCTHOM paboTbl pa3sHONIaHOBbLIX KOMMOHEHTOB.
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(5]

= 18 B 000 & @@ owmommnswmemnos e Py
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~ =) Arduino
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T vess

D Nano

T oucritanove
» B wanas
» TF aavanxn
» B Nepudepun
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atinossi nposogNAc

 oruka
~ > nornyecrne anementar
> syden
D
D wm
1D Honwouarouee
» L apudmernxa
» L nawars
» LF xoneeprep
~ TF Apyree (Nloruxa)
{F aun
1T uan

[ 7-cermentinii aexonep
o Lsss
- cTa
» 7400-7499
~ 7410074199
74XX100 dual 4-bit bistable lathces
74XX101 AND-OR gated J-K negative edge trigg.
74XX102 AND gated J-K negative edge triggers
74XX103 dual JK negative-edge-triggered Fip
7AXX104 gated J-K master-slave fip-Flop
74XX105 gated master-slave Flip-Fflop.
T4HC107 dual J=K flip=Flop, clear
74HC109 dual J-Not-K positive-edge-triggered ...
74XX110 AND gated J-K master-slave Flip-flop
74XX111 dual JK flip-Flop with clear and preset
74HC112 dual J-K negative-edge-
TAHC113 dual JK negative-edge-
74XX114 dual J-K negative-edge-triggered Fli
74XX115 dual JK flip-Flop with clear
74XX121 monostable multivibrator
74HC137 3-line to 8-line decoder/demultiplexer, ...
74HC138 3-line to 8-line decoder/demultiplexer, ...
74HC139 dual 2 to 4-line decoder/demultiplexer, -...
7AXX141 BCD to decimal decoderfdriver, open co...
74XX145 BCD to decimal decoder/driver
T74HC147_10-line to 4-line priority encoder

Puc. 5.22. NMpuHUmMn paboTbl 0g4HOro U3 BapnaHToB «obycTponcTea» ALM

i,

=

Al He npenofasaTtesb, HE MHE COBETOBaTb, HO, HE UCK/I0Yal0, MO paccKas byaeT KOMy-TO NoJieseH.
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Rosa — oTeuecTBeHHbIN AUCTPUOYTUB Linux

He To/ibKo 3apybekHble ANCTPMBYTUBLI MOXKHO MCMOb30BaTb HA NpaKkTUKe. Koraa-To MHe NoHpaBuiCs
OTeYEeCTBEHHbIV ANCTPMOYTUB ROSa, KOTOPBLIN Bbl 04eHb NOX0X Ha ElementaryOS, uem, sBugumo, n
NPUBAEK MOE BHMMaHMe. Celiuac MHe MHTEPECHO NPOBEPUTL NOCNEAHIOI Ha CeroAHsA BEPCUI0
ANCTpMOYTMBa OTHOCUTENBHO BO3MOXKHOCTEN, KOTOpble i paccMmaTpusan B ElementaryOS. Bbibop s
ocTaHoBuA Ha Rosa.Fresh.Plasmas-5.12.3 c rpaduyeckoi o6ono4koin KDE.

HayHy C TOro, Y4TO YacTo BHELWHWIA BUA AUCTPUBYTUBA cTpemATCA NpubansnTb K Buay Windows,
nosarato, YTobbl 06NErYNTbL Nepexos Noab3oBaTeNAM.

Bl Rosa [Pasoraer - Oracle VM VirtuaiBox )

@ viadimic Gololobov N i [=

0 wtparmoe NG

D Bce npunoxerus #= Bnoxwor Wine Pegaktop Texcroskix daiinos
@ vwreprier @ bpayzep Chromium Be6-6paysep
O ogue A

. rpaguxa [ Aewncrannuposars Proteus

£ Ayano u sugeo € Aucneruep pazgenos or KDE PeaaKTop pazience
o yrunnre n

<[> Paspaborxa @ Wnguxatop obHoenenui updates indicator
A vipu 8 vudopuauns o cucreme

|5l o6pasoearme K

€ Hayuie | a A W and

88 npmnoxennn (@) Toumexosa (& Kayupii pexum  $F Crswmi pexun € Nepesarpyante (D Banownts  ©
] ==
@OE @ - T omo=w o~

H £ Beepue 3necs TekeT Ans novcka

|

Puc. 6.1. BHewHuMi Bua anctpmnbytmea Rosa

CpaBHuTe HUKHIo naHenb Windows 10 v Bbile naHenb Rosa. KcTaTu, MeHIo, Tak NOX0oXKee Ha MEHIO OT
Windows, xopoLlo opraH1M30BaHO pa3buBKOW No rpynnam nporpamm.

Mocne ycTaHOBKM OMNepaLMOHHOM CUCTEMbI, KOTOPAn AOCTAaTOYHO ACHA, BKAOYaa HEO6X0ANMMOCTb
yKa3aTb 06/1acTb *KECTKOro AMCKa, NOArOTOB/IEHHYIO 1A YCTaHOBKM, BbIOOP NOb30BATENA U T.4,,
NpYBbIYHOE OOHOBAEHME. 34,EeCh /yULLE TEPNENIMBO AOXKAATHCA YBEAOMIEHUSA O HAIMYMK OBOHOBAEHUN,
KOTOpPbIX, KaK NpPaBuio, 6bIBaeT 4OCTAaTOYHO MHOIO, 40K AATbCA 3aBEPLIEHNA 0OHOBAEHMA NOCe
ABOMHOIO LWefYKa N0 MHAMKATOPY HaMunsa obHoBAEHMN cucTembl. Mpu HanMuYMmnm 0B6HOBNEHWNI KPYKOK B
LLeHTpe NUKTOrPaMMbl KpacHeeT.

48



He To/ibKo pagnontobuTenam Ha 3ameTKy

O6HoBAEHME cUCTeMbI He TpebyeTca
NocnegHss nposepka: 11.01.2023 10:56

@i O- E@QEN’“‘E",JJ{SE&'
Qe 1@t

Hr}) BeeauTe 346k TEKCT ANS NOUCKa
Puc. 6.2. UHgMKaTOp 0BHOBNEHMI

YTO cpasy xouy CKasaTb — YCTaHOBUTL Wine32 B 3TOM AUCTPUBYTHBE nosyyaeTtca 6e3 «TaHueB C
6y6HOM», MCNONb3YA WTATHbIA MeHeaep paboTbl C NaKeTammn Nporpamm. Y MeHs yKe yCTaHOoBNEeHa
cpepa Wine, HO Npu HEOBXOAMMOCTU MOXKHO A06aBUTL OCTasIbHOE.

o o MakeTsl - dnfdragora v X

®aiin  WHpopmauma  MapameTpsl  Momolws

IB(E VI [Heymnuaneuuhle VI IBMMEHHX VI | wine32 ‘ D Regexp I] '

|: —+ Bce | HassaHune Ceogka Bepcuna Penu3 Mnatdopma Pasmep Cratyc
) Pezynitat noncka "] wine32-devel Static libraries, headers and programs for wine 7.8 1 i686 5012.9K

] wine32-stable WINE Is Not An Emulator - runs 32-bit MS Windows programs  6.0.4 1 686 1695.2K

] wine32-stable-common  32-bit support for wine32-stable and wine64-stable packages  6.0.4 1 686 26910.7K

"] wine32-stable-devel static libraries, headers and programs for wine-stable 6.0.4 1 686 4247.3K

wine32-devel - Static libraries, headers and programs for wine
Wine is a program which allows running Microsoft Windows programs (including

DOS, Windows 3.x and Win32 executables) on Unix.

This package contains the libraries, the headers and the program files needed

to develop programs running on Wine.

PenoznTopuii: mirror-rosa-i686-main

http://www.winehg.com/

TpeGoBauna

Cnucok daiinos

© 0%

MprMeHnTE Beibpartk Bce Brixog

Puc. 6.3. MeHepKep nakeToB

M, noka He 3abbin, HyXXHOe pa3peLleHne 3KpaHa YCTaHaBMBAETCA COBCEM MPOCTO — LLLEIHOK NPaBoi

KNaBMULLIEN MbILWKKM NO paboyemy cTony, BbIGOP HAaCTPOEK 3KpPaHa, BbIGOP HYXKHOro paspeLLeHuns; NpocTo

n AcHo. bonee Toro, yctaHoBKa nporpamm B cpeny Wine ToxKe NpocTa — Kak B cTapble A06pble BpemeHa
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BblIbpaThb ¢ain ycTaHOBKM U UCNONb30BaTb ANAJOr BbIBOpa AEUCTBUIA, Bbi3bIBAEMbIN LLENYKOM NPaBoi
KNaBULLIWN MbILLKW.

EWE 5.12 — Dolphin

= O3 > Jomawwssnanka > EWBS5.12

Toukw Bx0A3 A N
(@) Bomawssn nanka —
Gl

Fasaun cion FILE_ID.DIZ REBELS99.NFO Mourecousie b K

; LokymenTel [® onprime ¢ novouero.. > || Wine - sarpysunx windows nporpanu
E :;::3: ¥ Buipesats Ctrlx [ Apyroe npunoxetve...
Uz06paxenua
[ Bugeopaine
T Kopanma

M Konmposats curl+c
M KonmposaTs pacnonoxene  Ctri+Alt+C
M Co3gats konuio crrlp

& MeperMeHoBaT...
B cetn

€ cere

HeAaBHO U3MeHEHHbIe

£ Yaanure & kopaury

2 KomHarul
«1 MogenuTsca
[8 Mocnearne aiine
[} Ynaxosats
P8 Mocnearine pacno...
B Csoiictea Alt+Return
Mownck
= Jokymentsi
M306paxeHun
£ Ayavodaiinu
3 Bugeodaiinu

Yerpoiicraa
[ 23,8 rub Berpoenn... SETUP.EXE (Micnion...indows, 7,1 MuB) Macwra6: == cB06oaH0 7,5 TG

Puc. 6.4. Ucnonb3osaHue ceaskm Wine n OC npu yctaHoBKe nporpamm Windows

XoTs ona yCTaHOBKM NPOrpaMm, MMeHoLLMX setup.exe, MOXKHO MCMOJ/1b30BaTb YCTAHOBLLMK NPOrpamm 13
Habopa Wine, a yKasaHHbI BapUAHT g5 TEX MPOrpaMm, KOTOPbIE UMEIOT TONbKO Galin C UMEeHEM U
pacwupeHnem exe.

YacTb nporpamm, ¢ KOTOPbIMK A MPOBOAMA OMbITbl, ObIAW A06LITHI «NYTAMU HENPABELHbIMU» U BEPCUM
BECbMa cTapble. Mpy yCTaHOBKE OAHOM M3 HUX B NPOB6HOM BapuaHTe s 06paTni BHUMaHWe Ha
0cobeHHOCTb, O KOTOPOIH HEKOTAa paccKkasbiBal.

Rosa [Paborae] - Oracle VM VirtualBox - X

©sin Mawma Bug Beon  YCpoiicrss  Cripaka

e 2 UNTITLED - Proteus 8 Professional - Home Page
File

Fi Help
| DESES &% SR BE =0 @

(e} Home Page X

S PROTEUS DESIGN SUITE B.5

Getting Started Start

© Schematic Capture Open Project  New Project | New Flowchart | Open Sampie
© PCB Layout

© Simulation Recent Projects

R Ciusers\viadiminDocuments\biinic1.

280t Now - Z:homeviadimirwork\New Project pdspi]

@ Help Home

@ Schematic Capture
© PCB Layout

' Simulation

Visual Designer 2
© Visual Designer /4. Your update subscription (USC) has expired. | Renew USC

Proteus Design Suite Professional

New Version Available
Description Release Date USC Vvalid
Proteus Professional 8.7 SP2 [8.7.25444] 01/02/2018 No

© Labcenter Electronics 15632016 Proteus Professional 8.6 SP3 [8.6.23669] 2410372017 No
Release 8.5 SP1 (Build 22252) with Advanced Simulation

‘www labcenter.com

Manual Update Check. I~ Ignore beta version updates

New in Version 8.15
‘ © Assembly Layers| © Curved Routing Ume‘ © Linear Routing Update

Registered To.

Customer Number: New in Versions 8.11 to 8.14 more guides

Network Licence Subscription Expires: © Zone Inspector © Testpoints © Teardops and Track Taperi © Filled Vias
© Diff Pair Pass Thvough | © Differential Pair Configuration | © Miscellaneous v8.14 © Auto Complete Routing
Free Memory: 3 233 MB © DXE Importing.  Non-Functional Pads  Pre Production Check

‘Windows 7 SPL v6.01, Build 7601

3 The update manager has not been able to check for updates for 1765 days

i
i @ ] 3 UNTITLED - Proteus & Professional -
Home Page

H J Breawe 3aech TekcT ana noucka

Puc. 6.5. MepB.bIii 3anyck nporpammsl Proteus
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[na nposepkun paboTbl NporpaMmmbl MHe BCE PaBHO, YTO CAeNaTb, MO3TOMY...

g

X7
Sy 2 M Gl Project Buid Edit Debug System Help

//‘ A | DEET 43 a3l B Bl e 0 e N X IR
s il

2 2 blink1 - Proteus 8 Professional - Visual Designer v

¥ Schematic Capre X - &1 Visual Designer X

Projects a

= & ARDUINO UNO(U1)
=-Flowchart Files

wain |

& Peripherals
% cpu
£ timer1

kom0l NONGO

VSM Studio Qutput

[P TR @ e [

i G (] 3 blink1 - Proteus 8 Professional - Visual :_' 55 O B¢ = A

Designer

H P Bseaute 3aech TekcT AnA noucka Aq.b'
Puc. 6.6. Boibop nepsoit paboTbl ¢ nporpammoit Proteus

KoHeuHo, paboTaeT BCE HECKO/IbKO MeAJ/IEHHEM, YEM XOTE/I0Cb Obl, HO Y MEHS «IATYLLIOHKA B
BUPTYa/NIbHOM KOPOBUYOHKEY, KaK HM KpyTU. M03TOMY KOMNUAKpPYeM co3aaHHyto ana Arduino
nporpammy, 1 nepexoaum K eé nposepke.

2

?\&’ 3 2 blink1 - Proteus 8 Professional - Schematic Capture v A X
SN2 File Edit View Tool Design Graph Debug Library Template System Help
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Puc. 6.7. MposepkKa cobpaHHo nporpammsl blink
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He TonbKo paguontobutensm Ha 3ameTKy

Bua y mogyna Arduino, KOHEYHO, CTPaHHbIM, K ero BbIBOAAM Y MEHSA HE MOJIy4aeTCcA NOAKNUNTD
ocumnnorpad, Ho No3e A NOCMOTPIO cMrHan B nporpamme SimullDE. Moka e A xo4y npoBepuTb paboTy
OPYron yCTaHOBAEHHOM NPOrpammbl.
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Puc. 6.8. MepB.bIii 3anyck nporpammbl Flowcode

O4yeHb, CKaxkem, Moxoxe Ha NpeablAyLLIMA ONbIT CO34aHMA NPOrpaMmmbl, NPaBaa, y»Ke He ana Arduino, a
ana PIC16F628A. A npoBepuTb A HamepeH B nporpamme Proteus.
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Puc. 6.9. MpoBepka cobpaHHol Bo Flowcode nporpammbl

Ewe oaHa cTapas nporpamma, KOTopyto A yctaHosuA B cpege Wine, paboTaeT (BO3MOXKHO, OT CTapoCTH)
He Nydlwmnm 06pasom, HO B HEKOTOPbIX y4ebHbIX 3aBeAeHUNAX, ECIN NOYYaeTCA, €€ UCMOb3YIOT MO Cel
AeHb.
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Puc. 6.10. Nporpamma EWB512

ABHbIN AedeKT — B OKOLWKax HacTPOMKKM ocumanorpada HeT TekcTa. MOoXKHO NPeanoNoXKUTb, YTO He
XBaTaeT WpndToB, KoTopbie bbian paHble B Windows. Oasa pewieHnsa npobaembl MOXKHO nonpoboBsaTb
Mcnonb3oBaTth AobasneHue WpnUPToB ¢ NomoLlbto wintricks. Ho An1a MeHA 3TO He aKkTyalbHO.

A HamepeH BepPHYTbLCA K TOMY, O YEM FOBOPW BbiLLIE — UCNOJIb30BaTh Nporpammy SimullDE gns
npoBepKn ocumanorpadom nporpammel, nonydyeHHom B Proteus. Camon nporpammbl SimullDE B naketax
Ans Rosa A He Halwén, Ho eé MOXKHO CKavaTb M3 MHTepHeTa ana 64-bit Linux. Utak.
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Puc. 6.11. 3anyck B SimullDE nporpammsl, co3aaHHo B Proteus

SimullDE He TpebyeT ycTaHOBKM, 3anyCKaeTcsA U3 NanKku, KyAa oHa pacnakosbliBaeTcs. Mocae yCTaHOBKM
Arduino 1.8.19, 4To y MeHs Noy4YMUI0Cb HEMHOTO KKOPABO», HO MOYYMIOCb, MOMKHO MCMO/b30BaTb
co3gaHue nporpamm ansa Arduino, He Bbixoga 13 SimullDE, o 4Yém A paccKkasbiBaa paHbLUe.
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He TonbKo paguontobutensm Ha 3ameTKy

HakoHeL, MOXHO 1cnonb3oBaTh becnnaTHyto nporpammy Qucs, KoTopas ecTb B Habope naketos Rosa.

Rosa [Paborae] - Oracle VM VirtualBox - X
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Puc. 6.12. PaboTa nporpammbl Qucs

Y70 OcTanock A06aBUTL — C OTEYECTBEHHOM NPOrpaMmoii Rosa BCE Noayuniochk ropasgo npoLue,
6bicTpee, kKompopTHee. Yero 1 Bam Kenato!

BbiBOA,

Korp,a MiCFOSOft, KOMNaHWA, 3apa6aTb|Barou.|,aﬂ Y HaC AeHbrn, OKOH4YaTe/IbHO NePEKPOET KNCaopoa,
06bIYHbIE N0/Ib30BATE/NN, K KOTOPbIM i OTHOLLY cebs, BNoJIHE MOryT nepenTu Ha Linux. PasHuua He cTosb
nyratoLLas, Kak 3TO MOKEeT NoKa3aTbCA — COBPEMEHHbIE AUCTPUBYTUBLI HUBEAUPYIOT PA3nNYMA MEXAY
onepaunoHHbIMU CUCTEMAMN.

Tak celtyac komnaHua Microsoft o6bsaBuna, uto He byaeTt nogaep:kmeatb Windows 7 n 8.1, npeanaras
No/1b30BaTeNIAM NPOCTOE peLieHne — BbIBPOCUTb CBOM KOMMbIOTEP UK FadyKeT, KYNuUB HOBbIN, KOTOPbIN
nogaeprkmeaeTt Windows 11. MpocTo. Xopowee peweHune. Cnacnbo 3a coset!

Pagnoniobutenn MoryT BnoaHe HaiTu 6ecnaaTHyO 3ameHy NPorpaMmmam, KOTOpble CTaHYT XOPOoLIMM
paboynm MHCTPYMEHTOM 4/11 peasiv3aLMmn PasHbIX 3/IEKTPOHHbIX YCTPOWCTB A0 MUX UCTbITAaHWUIA Ha
MaKeTHol nnate. [lns Tex npuBep:keH nporpammam Windows ecTb BO3MOYKHOCTb, HECKO/IbKO
NMOBO3MBLUMCb, UCMOJb30BaTb MX B Linux.

Mpw aTOM, Hanpumep, AncTpmbytTns ElementaryOS ana KomnoloTepa, He NoageprrmatoLLero 64-
6uTOBYIO PabOoTy, OKasblBaeTcA Aarke yaobHee, yem paboTa c 64-6uToBOM Bepcueit. PaHee s nposoaun
noao6HbI oNUCaHHOMY Bbille 3KcnepumeHT ¢ 32-6utosoit OC, Toraa n Windows y meHs 6bina 32-
6uToBas. Koraa ato 6bis10!

CnoBom, Korga «3a 6yrpom» NponcxoamMT NoMpadeHre yma, emy NoABepKeHbl He Bce. M Ham He
cneayeT UM noapakaTtb, YNPAMO AePKach 3@ MPUBbIYHbIE KUTPYLIKKU». ITO A pagnontobutenam. Ho 1 He
TOJIbKO.
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