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CBeToanoaHble UHANKATOPDI
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CBeToanoaHble UHANKATOPDI
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CBeToanoaHble NHONKATOPDI
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CBeToanoaHble UHANKATOPDI

easyelectronics.ru easyelectronics.ru easyelectronics.ru

AVR Py AVR Pxy AVR Pxy
PORTxy=1 PORTxy=0 PORTxy=0
DDRxy=1 DDRxy=1 DDRxy=0
FOpUT HUKHUK FopuT BEpXHUA MopsaT 06a (4yTh Tycknee)

ABa ceBeToguoaa Ha oAUH NOPT



CBeToanoaHble UHANKATOPDI
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CeeToaMoaHbIE UHOM KaTOPbI
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CeBeToanoaHble UHAOU KaTOPbI
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CuMBOIbHbIe XKnakokpucrtasimnyeCkme MHANKaTopbI

Xudkokpucmannu4yeckuu
mooynb MT-16S2H

XXugkokpucrtannuyeckun mogyns MT-16S2H coctout us bUC
KoHTponnepa ynpasneHus un XK naHenu. KoHTponnep
ynpasneHuns aHanormyeH HD44780 pupmbl HITACHI n KS0066
dupmbl SAMSUNG. Mogynb BbiNycKarTCs B ABYX BapuaHTax:
CO cBeToauoaHoM noacseTkon u 6e3 Hee. BHewHun Bua
npueeaeH Ha pucyHke 1.

Mopaynb no3eonsiet otobpaxatb 2 CTpoku no 16 cumMBOMOB B
kaxxgon. CumBonbl oTobpaxawTcs B Matpuue 5x8 Touek.
Mexay cumMBOnamMum MMEKTCS WHTepBanbl LUMPUHOW B OAHY
oTobpaxxaeMyro TOYKY.

Kaxxgomy otobpaxaemomy Ha XKW cumBony cooTBETCTBYET
ero kog B syenke O3Y moayns.



CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

MoAaynb no3BONSeT:

» paboTtatb Kak no 8-mu, Tak 1 no 4-x BUTHOM LUMHE AaHHbIX (3agaeTca Npu
UHUUManuaauum);

* NPUHUMATL KOMaHAb! C LWMHbI AaHHbIX (NepeYeHb KoMaHa NPUBEAEH B
Tabnuue 4);

* 3anucbiBaTh AaHHble B O3Y ¢ WKHbI JaHHbIX;

* yutatb AaHHble n3 O3Y Ha WKWHY AaHHbIX;

* YuTaTb CTATYC COCTOSIHUSA Ha LUMHY AaHHbIX (CM. Tabn. 4);

* 3aNOMUHaTL A0 8 n3obpaxeHun CUMBOSOB, 3ajaBaeMbliX NoMb30BaTENeM;

* BbIBOAUTb MUraoLWnM (UN1 He MUraroLLMin) Kypcop ABYX TUMOB;

* YNpaBnsATb KOHTPACTHOCTLIO U NOACBETKOW;

* MOAYMb UMEET BCTPOEHHbLIN 3HakoreHepaTtop (cMm. Tabn. 5)



CuMBOIbHbIe XKnakokpucrtasimnyeCkme MHANKaTopbI

HopMmanbHbIi TEMNEPATYPHBIA AMaNa3oH PaclmpeHHbIin TeMnNepaTypHbiin AManasoH
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CumBOIbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI
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CumBOIbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI
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CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

BuiBoa| O6o3HaueHue HasnayeHue BbiBOAA
1 GND O6wwmin BoiBog (0V)
2 VCC Hanpsokenune nutaxus (5V)
3 CT YnpasneHue KOHTPaCcTHOCTbIO
4 A0 ApnpecHbii curHan - Bolbop Mexay nepegaden AaHHbIX U KOMaHA ynpasneHus
5 RW Bbibop pexuma 3anucu unu YTeHus
6 E PaspelwueHue obpalieHunin kK moaynio (a Takke cTpob AaHHbIX)
7§ DBO WunHa gaHHbIX (8-M1 BUTHLIN pexum) (Mnaawmun 6ut B 8-Mu BUTHOM pexume)
8 DB1 WnHa gaHHbIX (8-MU BUTHLIA pexum)
9 DB2 WnHa gaHHbIX (8-MU BUTHLIA pexum)
10 DB3 WnHa gaHHbIX (8-MU BUTHLIN pexum)
1" DB4 WunHa aaHHbIX (8-Mu 1 4-X BUTHBbIE pexumbl)(Mnagwmi 6uT B 4-x BUTHOM pexume)
12 DB5 WunHa gaHHbIX (8-Mu 1 4-X BUTHBIE PEXUMbI)
13 DB6 LWnHa gaHHbIX (8-Mu 1 4-X BUTHBIE PEXUMbI)
14 DB7 LunHa gaHHbIX (8-MU U 4-X BUTHbIE PeXuMbI) (CTapLuni 6uT)
15 +LED + NUTaHUA NOACBETKU
16 -LED

- NMMTaHUA NOACBETKU




CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

/%

YnpaB 1eHuUe UHJUKamopoMm

*/
#define
#define

#define
#define

#define
#define

set_ RS
clr RS

set_E
elr:E

set_RW
clr RW

PORTE=PORTE | 001000000
PORTE=PORTE&OL10111111

PORTE=PORTE | 000100000
PORTE=PORTE&OL11011111

PORTE=PORTE | 0L 10000000
PORTE=PORTE&OLO1111111

/7 porte.b
d

/7 porte.n
d

/7 porte.’
i



CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

vold LCD_data_out (unsigned char Data)
{

Va3
[lpoyegypa BHCmak adem Ha wuHY 4 cmapwux Smuma nepemeHHou Data
gaAdA CXeMBl CmeHga mak, gad gpysux caydaeB nepenucamb npouegypy
7 Bum - porth.5
6 Bum - porth.4
5 Bum - porth.b
4 Sum - porth.3

*/

1f ((Data&0Okbl0000000) !

0) PORTE=PORTE|0b00100000;
if {(Data&0b10000000)==0

) PORTE=PORTB&OL11011111;

if ((Data&0b01000000) !

0) PORTE=PORTE|0b00010000;
if {(Data&0b01000000)==0

) PORTE=PORTB&OL11101111;

if {(Data&0b00100000) !

0) PORTE=PORTE|0b01000000;
if {(Data&0b00100000)==0

) PORTE=PORTB&ObL10111111;

if ((Data&0b00010000) !
if {(Data&0b00010000)

h

0) PORTB=PORTE|0kL0OO0O0D1000;
0) PORTB=PORTB&OL11110111;



CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI
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CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI
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CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

HassaHue O603H. Min Max | EauHuubl
Bpems uukna yreHus/3anucu toyee 1200 - ns
AnuTenbHOCTb UMNYNbCa paspeLLeHuns YTeHus/3anucu PW ., 700 - ns
Bpems HapacTaHua u cnaga teet B 50 ns
Bpems npeayctaHoBku agpeca tas 100 ns
Bpems yaepxaHus agpeca tan 30 - ns
Bpemsi Bblaaun AaHHbIX toor - 400 ns
Bpems 3agepxku AaHHbIX toHR 15 - ns
Bpemsi npeaycTaHOBKM JaHHbIX tosw 200 - ns
Bpems yaepxaHusi AaHHbIX t, 30 - ns




CumBOIbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

Va3
OBoBweHHadA npouyegypa BHBoga KOMaHgH Ha WUHY UHgUKamopa
fpopmam: LCD_BUS (Data,Regim,Uprav)
Data - cobcmBeHHO gaHHHE KOomophe BHBOogumM
Regim - pexum 4 uau 8 Sum (4/8)
Uprav - xomaHga (0) uau gaHHHe (1)
*/
vald LCD_BUS (unsigned char Data, unsigned char Regim, char Uprav)
{
if (Uprav==0) clr_RS; else set_RS;
{clr_E; set_E:; LCD_data_out(Data):; DELAY mkc():; clr_E; DELAY mkc():}
if (Regim==8) goto LCD_BUS_W;
else
{Data=Data<<{4; clr E; DELAY mkc();set_E; LCD_data_out({Data):
DELAY mkec(): clr_E; DELAY mkec():}

LCD_BUS_W:
DELAY_20mke () ;//DELAY mc_c2(1);
¥

77 [lpumep BHz0Ba npouegypH
LCD_BUS{0k00110000,8,0); ~~



Ouarpamma obmMeHa no 8-mMmm GUTHOMY UHTepdhency.

CuMBOIbHbIe XKnakokpucrtasimnyeCkme MHANKaTopbI

AO /e

R/W

& 97 X AN %

DB7 | IR7 KBS X XoRZX |
DB6 | IR6 ACB DR6 |
DBS5 . K ars X ACS5 _Xbr5X |
DB4 X_IR4 X AC4 DR4 |
DB3 D IR 4 _XAC3 X XBR3X ]
DB2 . IR2 XAC2X AKPR2X |
DB1 | X IR1 X KACTX XDR1X J
DBO | X__IRO__X ACO DRO J

3anuck komaHab! B peructp IR

UteHne dnara 3aHATOCTM
(BS)m cuetunka agpeca (AC)

Ytenue Banta aaHHbLIX (DR)



CumBOIbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

Ouarpamma obmeHa no 4-x 6GUTHOMY UHTepdency.

A

DB7 | X _IR7_X_IR3 X

X AC3 X

XDR7X XDR3X

DB6 | X_IR6 X _IR2 X

WACBY, WAC2 X

XDR6X_ XDR2X

DBS5 | B IR X IR1 X

XACS5X X AC1X

XDR5YX.  XDR1X

pBa| X IRa X 1RO X

Kacax. B ACO X%

Xpra)_ XDROX,

|

3anuck komaHabl B peruetp IR

Urtenue cbnara 3aHATOCTU
(BS) u cyeTunka agpeca (AC)

YteHue Banta gaHHbiX (DR)



HauyanbHas ycTaHoBKa moayns

Moaynk BOWOET B HOPMarnbHbIA pexumM paboTbl TONLKO NOCNEe NoAaYM Ha Hero CNeayrLwmMx KomaHa

8-MM BUTHLINA peXxum

IBummnmmel

3
| Oxmpate 15mc |
:

4-X BUTHLIA peXUM

IBumrm NUTaHWe I

Oxugate 15 mc
1)

AO RIW DE7 D86 DBS D84
|y B X A

Yeranosxa n

| Oxmaars 10mc |
!

AOD R/IW D87 DB6 DBS DB4

000011

Yeranosxa Napauerpos
| Oxmaats 0,3 mc I
|

AO R/W DBT D85 DBS5 DB4

000010
[ ICress nspausrios |

| Omuaars 100 mc |
|

A0 RMW DB7 DB6 DB5 DB4 DB3 D82 DB1 DBO
007070 15 XKEXK T XEX
YCTan08Ka NApAaMeTpos
I
| Owmaars 10mc |
!

A0 RW DB7 DB6 DB5 DB4 DB3 D82 DB1 DBO
00 00 14 XX XX
Yeranonxa =
| Oxmpars 0,3 mc |
|
A0 R/ DE7 DB6 DBS DB4 D83 DB2 DE1 D82
00 0.1 4. Xok XX
Yc‘lm%mgo_s
| Owugars 100 mc |
i
A0 R/W DB7 DBE DB5 DB4 D83 DB2 DB1 D80
G 000149105 X
Ymmg{tﬂ&
IOmna'rwauc]

!
lAD RW DE7 DB6 D85 DB4 DE3 DE2 DB1 DBO
000 01 %19 0 00
Yeranouuts paspag isrepdenca
1
|O:cuam1wuc|

PHT L T
004 0. X X

Yeranonxa MeTpos

| Ommaars 100 mc |
[}

AO R/W DBE7 DB6 DBS DB4
00000740
R e Y P B

YCTanomAT PRIPAN NTEDSeRCS

|
I Omanﬂwucl
3

AO R/W DB7 DBE DBS DB4
e | SRR 0 0
o090 1 AR |

OMMCTHTE

IOmaImlucl

AO R/W DB7 DB6 DBS DB4
0 00 0 0 O
- S e S R T ¥l

[ YCTaHOsKS NpAMETPOs



CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

/7 Ilpouegypa UHUYUAAUZAYUL UHgUKamopa

vold LCD_init (void)

{

DELAY mc_c2(30);
LCD_BUS(0b00110000,8,0);
DELAY mec_c2(10);
LCD_BUS (0b0O0110000,8,0);
DELAY mc_c2(4);
LCD_BUS(0b0O0100000,8,0);
DELAY mc_c2(4);
LCD_BUS(0b00101000,4,0);
DELAY mc_c2(4);
LCD_BUS(0b0O0001100,4,0);
DELAY mc_c2(4);
LCD_BUS (0b0O00O0O00O01,4,0);
DELAY mc_c2(4);
LCD_BUS(0b0O0000110,4,0);
DELAY mc_c2(4);

L

P

Fo 4

K

P4

Aok

P4

/7 30mc
P
4
BKADYUAU 4-SumHBEU pexum
o4
P
A

P

7



A |R |DB|DB|DB|DB|DB |DB|DB|DB Bpems
Komanpa olwl7 6|54 [3[2]1]o0 OnwucaHue BLINONHEHH|
Clear Ouunwiaet nHauKaTop u 4
Display [0 | 0 [0 |0 |O[0]0|0([0]1 |nomewaerkypcop s camyio 2
NEBYIO NO3ULMIO
Some |00 [o{ofofo]o]o]1]x]| Mepeuewaercmcops |
e NEBYH NO3NULMIO 0
Display Bxnwoyaer unaukarop (D=1), S
C=1 16
ONOFEL 0 [0 [0 0] oo 1]0]c|B bR i thoe @et)| e
control wnu nonyepkusanue (B=0)
|Function| YcTaHoBKa pa3psagHOCTU 100
set |0]O (OOt DL T|OfX]|X wHTepdenca: e
IDL=0 - 4 6uta, DL=1 - 8 but
Set YcraHoBka agpeca ans
RAM nocneaywoLmnx onepauui (1 100
g(ci;dress bpoogt ACG ycTaHoBKa Tyaa Kypcopa) 1 —
Bbibop obnactn CGRAM
Set YcraHoBka agpeca aons fia
DDRAM| 0| 0 | 1 ADD nocneayowmx onepawuum u s
Address Bblbop obnactu DDRAM
;S;‘; MpouuTtate chnar
flagand| 0 | 1 BS AC 3aHATOCTU U COOEPXKUMOe =
A?i%ress CYeTYMKa appeca
Write
; 3anuch AaHHbIX B 100
Dszf 110 Write Data aKkTuBHyto obnacTs MKE
Read %
Data TEHWE AaHHbIX U3 100
from 11 Read Data aKTMBHOW obnacTtu MKC
RAM




CuMBOIbHbIe XKnakokpucrtasimnyeCkme MHANKaTopbI

RS —»
RIW WuTepdeiic ynpasnsaiowen cucteml 8’ PBroTR
E — P Y % xomaHa (IR)
DB0...DB7 ™
8
T { ! 1 '
®nar Perucrp Cuerimk YeTponcTeo
3aHATOCTH pannbix (DR) anpeca |- WCNONHEHWUA
(BF) I (AC) KOMaH/
8 h 7\
Bugeonamate
(DRAM) ke
80 Gant
8 4
\
o o3y 16-TW KaHaNbHLIA
anakoreHeparopa Apaieep NoANoKex
(CGRAM) 64 Banta
dopmupoeartens nay 40-Ka KaHanbHLIA
kypcopa 3HaKoreHeparopa ApavBep CErMeHTOB
l . o}
MNapannenbHe-NocNEeAoBaTENbHBIA 1 40-xa KaHanbHbIi
npeobpasosartens ? COBWIOBLIA PErucTp

COM1...COM16

SEG1...SEG40

K BHelWwHeMy
Apavieepy XKW



CumBOIbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

Pacnpenenenue agpecos ans MT-16S2H
Ne3uawomecra 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

t-acrpoca || O | 1h | 21 [ 3n [ 4n [ 5 | 6 | 7n ] 8n | ah JoanjoBnjochjoDnjoEn]oFh
|25 crpoa | [40n][4n]Ja2n[43naan[fash[asnfa7nJash]aonfaanfamnfuchfson]faen]arn

Buaeonamsits, umeronias oduuii oosem 80 0aifTos, npeiHa3HaueHa /Uit XpaHEeHHs! KOJI0B
CUMBOJIOB, 0TOOpaxaemsbix Ha JKKU. BMmaeonamsts oprann3osana B jise cTpoku 1o 40 cumMBoII0B
B KQXK/10i. DTa NpUBs3Ka SABISETCS KECTKOH U HE NOUISKHT U3MEHEeHHI0. J{pyrumu clioBamu,
HE3aBUCUMO OT TOI'0, CKOJIBKO PeaIbHBIX CTPOK OyJeT UMeTh Kax/1bli KoHKpeTHbIH KKH-Mo1yis,
ckaxeM, 80 x 1 wim 20 x 4, ajpecauust BHACONAMAITH BCEr1a NPOU3BOAUTCS KAK K JIBYM CTPOKaM
110 40 cuMBOJIOB.



CuMBOIbHbIe XKnakokpucrtasimnyeCkme MHANKaTopbI
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CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

LCD_init{);

/7 Pabomaem 8 pexume [[BM-630

putsf (" I[yckamear [I3B-630 ",1,1);
putsf (" Onpegeadem pexum A G
putsf (" paSome ST e ) GH

#include <{avr/pgmspace.h>

/7 Pabomaem B pexume [IBM-630

putst (PETR(" Ilyckamear II3B-630 "),1,1);
putsf (PETR(" Onpegeadem pexum Yl )
putsf (PSTR(" paSome 22 G J Y



CuMBOIbHbIe XKnakokpucrtasimnyeCkme MHANKaTopbI

77 pyHKyuA BrBoga Ha LCD pyccko-cumMBoAbHOU CcmMpoKu

/7 npumep: putsf (PSTR("[lpumep"),2,15);

/7 ykasnBaem mexcm, Homep cmpoku (1-4), HadaabHaa nozuyua (1-20)

/7 pyHKkyua PSTR obazameabHa, umobSH He "ySuBamb" 03Y Ha kaxgoe HoBoe coodbugHuUe
/7 moxHo Sez PSTR, gaa Kopomkux, dYacmo NOBMOPARUUXCA coobWeHul, umod

/7 CcoKpamumb U YCcKopumb npo2pamMmmy

vold putsf (const char *string, byte 5t, byte p)

1

//7maccu Bo gasw-namAamu gaAd pyccKux cumBoaok

char ¢; //cumBoa us cmpoku

p--: /74moS nozuyuda SHaa om 1 go 20
7/ cobcmBeHHO npoz2pamma
if (Bt==2)
LCD_BUS((0kb11000000+p) .,4,0);: /7 ycmaHaBauBaem KYypcop Ha BMOpYD CMpOKY
else
i1f (St==3)
LCD_BUS({(0b10010100+p) .,4.,0); // ycmaHaBauBaem KYypcop Ha 3 CMPOKY
else
if (St==
LCD_BUS {
else

4)
(0b11010100+p) .,4.0);: // ycmaHakauBaem Kypcop Ha 4 cmpoky

LCD_BUS({ (0b10000000+p) .4.0); /7 ycmaHaBauBaem KYypcop Ha nepBym CmMpoOKy
while ((c=pgm_read_hyte(string++))!="\0")

p++; if (e>=192) {LCD_BUS { (DecodeZ2Rus [¢-192]).,4,1):}
else {LCD_BUS({c,4,1):}
¥

if (p>=21) KodAvar=1l; // npoBepka Ha nepencgHeHUEe 3KpaHa

b



CuMBOInbHbIE XKnakokpucrtasimnyeCkme MHANKaTopbI

s/7Maccul Bo pasw-namMAmu gad pycckKux cumMBoaol
char DecodeZRus[255-192+1]= {
Ox41,0xA0,0x42,0xA1,0xEQ,0x45,0xA3,0x44,
OxAS5,0xAb,0x4B,0xA7,0x4D,0x48,0x4F ,0xA8,
0x50,0x43,0x54,0xA9,0xAA,0x58,0xE1,0xAB,
OxAC,0xEZ,0xAD,OxAE,O0xAD,OxAF ,0xB0,0xEB1,
Ox61,0xB2,0xB3,0xB4,0xE3,0x65,0xB6,0xB7,
OxB&8,0xB9,0xBA,0xBE,0xBC, 0xED,0x6F ,0xBE,
O0x70,0x63,0xBF,0x79,0xE4,0x768,0xES,0xCO0,
0xC1,0xE6,0xC2,0xC3,0xC4,0xC5,0xC6,0xC7 }:



NMoaknroyeHune AJNIEKTPOMarHUTHbIX perne K OAHOKPUCTalibHbIM

1
2
D:.

MWUKPOKOHTpoOsnepam

1 - KaTywika

2 - heppOMarHUTHbIN CTEPXKEeHb
3 - NoABWXHbBIN AKOpPb

4 - HenoABWXHble KOHTaKTbl

5 - ocHOoBaHUe

6 - NpyXuHa



NMoaknioyeHne aneKTPoMarHUTHbIX pene K O4HOKpUCTanbHbIM
MUKPOKOHTpoOnnepam




NMoaknioyeHne aneKTPoMarHUTHbIX pene K O4HOKpUCTanbHbIM
MUKPOKOHTpoOnnepam




NMoaknroyeHune AJNIEKTPOMarHUTHbIX perne K OAHOKPUCTalibHbIM

MUKPOKOHTpoOnnepam
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MoakniovyeHue aNeKTPOMarHUTHbIX perie K OQHOKPUCTaNbHbIM
MWUKPOKOHTpoOsnepam

F)min,._...r
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NMoaknroyeHune AJNIEKTPOMarHUTHbIX perne K OAHOKPUCTalibHbIM

MUKPOKOHTpOJSISIepam
P3IC15
18,5 . 4
! 5 4
b I
. g‘ t‘:' 419 Q9 4
2
2 3
Tor, MA
Hcnonnerre coﬁ“ ”“"“"'S“ G

ob6morkH, OM cpa H‘::;'“' oriycxanns paGoau
PC4.591.001, 1870,,,2530 8,5 2 11,13
PC4.591.008
1PC4.591.002, 136...184 30 7 39...46
1°C4.591.009
1°C4.591.003, 280...380 21 5 27...33
C4.591.010
12C4.591.004, 612 828 14,5 3,5 19, 22
1°C4.591.011
PC4.591.005, 32...39 60 14 73...85
1’C4.591.012
?C4.591.006, 425,,,575 17 4 24, 33
1:C4.591.013
1’C4.5691.007, 10201380 11,4 3 19...24
1’C4.591.014




NMoaknroyeHune AJNIEKTPOMarHUTHbIX perne K OAHOKPUCTalibHbIM

MUKPOKOHTpONNepam
PICT5
18,5 4
b 5 4
9 I
g‘ t‘:' 4.—.\— 5 (Q -—
2
2 J
I PexBAM KOMMYTALHH s i
Hcnonpense Poa Toka
Tok, A Hanpaxensde, B s
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no PC4.591,007 {0,01,_,0.015 127150 /]
0,01,..0,13 30,127 TepemenHnft
C XI14.591.008 10—¢,_.5.10~% 0,05,..10 TlocToAHHBIA
no XI14.591.014




NMoaknroyeHune AJNIEKTPOMarHUTHbIX perne K OAHOKPUCTalibHbIM

MUKPOKOHTpONnepam
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MoakniovyeHne TUPUCTOPOB U CUMUCTOPOB K OAHOKPUCTaNbHbIM
MWUKPOKOHTpoOsnepam
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NMogkno4yeHune TUPpUCTOPOB U CUMNCTOPOB K OAHOKPUCTAJIbHbIM

MUKPOKOHTpONnepam
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NMoaknroyeHune TUPpUCTOPOB U CUMNCTOPOB K OAHOKPUCTAJIbHbIM

MUKPOKOHTpOIepam
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MoakniovyeHne TUPUCTOPOB U CUMUCTOPOB K OAHOKPUCTaNbHbIM
MWUKPOKOHTpoOsnepam
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NoaknovyeHne KHOMOK M KOHTAKTHbIX AaTYMKOB K

OO4HOKPUCTaNbHbIM MUKPOKOHTpoONmepam
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MoaknovyeHne KHOMOK N KOHTaKTHbIX AaTYMKOB K
OAHOKpPUCTaNbHbIM MUKPOKOHTpoONNepam
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MopkniovyeHMe KHONOK U KOHTAKTHbIX O4AaTYMKOB K
OO4HOKPUCTaNbHbIM MUKPOKOHTpoONmepam
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MopkniovyeHMe KHONOK U KOHTAKTHbIX O4AaTYMKOB K
OO4HOKPUCTaNbHbIM MUKPOKOHTpoONmepam
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MopkniovyeHMe KHONOK U KOHTAKTHbIX O4AaTYMKOB K
OO4HOKPUCTaNbHbIM MUKPOKOHTpoONmepam
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