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6e3nere~~n encoKoro KW, TO ~n3b~nf i  onip T P O H ~ ~  - un+poenx KaMepax, xopmnx nncKax 
nocr i i i~o~y c rpy~y i ~ a n i  arpaTn no~ym~ocri nepeHocHm ~o~n ' lo~epax i i ~ u n x  n06y~o~nx 
KOT)WOK cepii LQH55P p06nn~b i x  ineanb~o enelcrpoHHwc npncrponx, y nKnx Km nepeTeo- 
npnnaTHHMH N n  TOKOrO 3OCTOCyBCYHHn. T o ~ y  ploearla ~OCI%HO~O C3QyMy 6esnocepenw no- 
KOT~UIKH cepii LQH55P n e p e & x m b a  sacro- 3~araubcn w ~neanocri ~BTOHOMHO~ po6o~n 
coeyeaw B Mepexeenx +int.-rpax nepeTeoplo-. enpo6y. - 
earlie nocriR~or0 crpy~y e nop~ame~ i i  enelc- 

DS1859 - cneoe~~blk un+poeofi noTeHunoMeTp, ynpaennewi 
TwnepcrrypHuM ~ ~ M K O M  n BH~LUHHMH aHanoroeutm cnmana- 

noroeux exonos n BCTPO~HHMM npeo6pa30ecrrene~ TeMnepq- 
pu B un+poeoA cnrtian. 

DS 1 859 conepxm ma 3~epro~e3aencn~ux nn~ekux no-reH- 
unoMeTpa conpoweneHneM 20 nnn 50 KOM Ha 256 +n~cnposa~- 

ypaBHetine, OnncaHHoe B cne- 
u,n+n~aunn DS1859, onpenenn- 

HHX 3~are~nA, KoTopue ynpaennlo~a repes Tpn aiianorosux 6 m  sannca~u B LUT, m6nnw 
exona (MONI, MON2, MON3) n OT un+posoro TeMnepaTyp- cooTeeTcrsnn conpo~nsne~nk 
Horo nannKa. YcrpoAmo 06ecnernsae~ nneanb~uk MeTon nnn naTeHunOMeTpoe 3~awnluh on- 
ycraHoeKn n ~ e ~ n e p a q p ~ o f i  KoMneHcaunn meuemn Hanpnxe- penene~~oA TwnepaTypbl. 
HHR n TOKOB B yc~pofimax KoHTponn n ynpasnemn, c MnHn- Kpo~e~oro, npenycMoTpeHu 
M ~ ~ H M M  KonnYecreoM ~ ~ ~ M ~ H T O B  B a w e .  +narn aeapccii~d n npenynpex- 

n e p e ~ e ~ ~ u e  ~ a 3 ~ a r e ~ n a  pe3ncropoe 3a~ece~u B EEPROM naweR cnr~ann3awn nnn Bcex 
naMfTb, K KOTOPOR MOXHO O~POUIOT~CR no 2-npoeon~oR no- aHanoroeux KaHaflOB, ma 6 ~ -  
cnenoea~enb~ofi LunHe. napa~mpu wcrpok~n pesncropoe +pa c TTJl/KMOll coe~ecrn- 
nponncaHu B TeMnepa-ry H ~ X  nwepeanax c luaroM 2°C B nna- MIAM BXO~M n B~IXOP~M c OT- 
naso~e OT -40 no + I O T ~ .  KPWM CTOKOM. K ~ K  npaenno, 
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I CXEMOTEXHIKA 
........................................................ 

Snart Photo TIMER Dl 4520 ........................................................ . Activated hv dark . ~ i i i r - d e i a i ' i - i o u r  the ~aap i s  switched ON for 3 hours . Tiner becomes READY again only after RESET . LED indicates the Timer status ......................................................... 
=fosc=12.8 MHz by internal oscil lator 
(nolist 

b. 

Sinclude -fr9OBOT2.asT ; f ram f i l e  
$ l i s t  

-I/O 
LED equ 0 ;prtA,output LED 
lamp equ 4 :prtA,output LAMP 
photocell equ 5 ;prtA, input ADC3 

V~'-"'-&U $52 :Photo Threshold (at  night Vp>l.GV) 
dark equ 0 ;Flag for darkness 
bl ink eau 1 :Flao for  LEO blinkina 
h is t  egu 2 :Flag for darkll ight hysteresis 

.VARIABLES 
ora RAM 

HR ;% .l-:register for Hours 
r b  1 ; f lag  register 

%dls r b  1 ;delay 0.1 ses counter 
cntSEC r b  1 :seconds counter 
cntllIN rmb 1 :minutes counter 
cntHR rmb 1 i hours counter 

-INITIALIZATION 
erg 

i n i t  rsp 
bset 
m v  
Ida 
sta 

ldx 
c l r  
dbnu: 
c l r  

c l r  
mov 
M V  

mv 
mov 

..".. 
:reset $ff-->SP 

0 confi 1 ,COP disable 
rj101&.~onfi 2 set internal osc 
SffcO ;set !osi tolerance < % 
$0038 

16T ;clear 7 variables 
RAn,x 
co 
RAll 

prtA :set LED and Lamp o f f  
rX00010001,ddrA ;set 1/0 prtA 
llM1110110.TSC :TOFInt enable. . stop6clear Timr.  set prescaler=64 
ESc3,TnOdH ,set TOF period=lsec 
E$SO.TnodL . by $c350-->TMOD 

c l i  ;set Interrupt enable 
bclr  5.TSC :start TIMER .................................................. 

Main bset LEO rtA :LED on 
K l r  bli;lR,flag :set no LED blinking 

tiwait PhotOChk 'wait for,a n i  h t  
i % l r  dark. f l a  )(weit : I s  ~t NO? darW 
j s r  ~ l r ~ i ~ n ! '  ;clear t ine counters 
m v  I1T.HR : lhour-->HR register 
bset blink, f lag :star t  LED blinking 

:Delay for 1 hour Gt !Fp,prtA ;lamp on ,. 

bclr  
K l r  
1sr 
gm, 
6% 
bset 

i;;et 
bra ......, 
MV 
brc l r  
Ida 
m v  
bset 
cap 

LED rtA ;LED o f f  
bli;lE. f lag :stop LED biinkinp 
ClrTirCnt ;clear time m n t e r s  
I3T.HR ;3hour-->HR r is ter  
DLY ; ~ e l a y  for 3 &S 
lamp, prtA ; l a q  o f f  
LEO. prtA : LED on 
PhotoChk :wait for a dawn 
dark,flag.hrait : I s  it s t i l l  dark? 
nain .................................... 
M0000011,AOscr :star t  ADC3 pAS 
7,M)scr. = ;wait for ADC3 end 
AM : W 3  data--> k c  
M00011111,ADscr ;stop ADC3 
dark. f lag ; 1-->dark 
EVP :ADC3 data > Vp ? 

bhi phO . 
bclr  dark. flag' ;()--?dark 
brset hist. flag.ph0 j i s  i t  the 2nd chk? 
bset hisr. f lag . 1-->HIS( f lag 
Ida Rt f f  :delay before 2nd chk 
dbnzA . 
b;a- PhotoChk ;star t  2nd chk 

phO bclr  hist.f lag :0-->Hist f l a  
Irts :return fron Bhotochk ....................................................... 

ClrTiraCnt c l r  cntSEC 
c l r  cntHIN 
c l r  cntHR 
r t s  

-1imerInterrupt slroutine for countin SEC MIH HR. 
.With LED bl inkin ever 1 sec, i f  blink. fiag=i 
TiaInt b rc l r  b!ink fyag, t l  ;blink=O? 

Ida pXOOOObOO1 ;mask for LED i n  pAO 
80r prtA ;toggle LED 
sta prtA 

t i  inc cntSEC :every TOF=lsec 
Ida cntSEC 
cmp 160T : lsec x60=lmin 
bl0 t o  
c l r  cntSEC 
inc cntUIN 
Ida cntHIN 

:% %OT 
; lmin x60=1hour 

c l r  cntHIN 
INC cntHR 

to  Ida TSC ;reset TOF 
bclr  7,TSC :O-->TOF b i t  
r t i  ;return from T i d n t  ....................................................... . Tine delay for HR hours 

DLY Ida cntHR :check current HR counter 
CBEO HR.done : i s  time =HR expired? 
bra DLY - - - -  

done r t s  ;return f r m  Tine delay 

or Sf f f2 :TOF Vector 
fd! TiMnt 
or S f f fe  ;Reset Vector 
fd! i n i t  

Ha. f l 0 ~ f l e & 4 O ~ e e  IlOAKJllo'ieHMe HOrPY3KH P R ~ H M ~ ~  MHKPOKOHTPOJlJleP CO BCrPOeHHMM 
BO~MOXHO BP~VHYIO OnepaTopoM, 683  sany- a~anoro-unc$po~~~ npeo6pa3osa~ehehn .  
CKO ~ a A M e p 0 .  Q o T o T ~ ~ ~ M ~ ~  AOJlXeH pa6o- Ha p~C.1 nOKa3CiHO CXeMCl , KOTOpCln MC- 
~ a ~ b  OT H ~ ~ P R X ~ H U R  1 101220 B ~ ~ P ~ M ~ H H O -  n o f l b 3 y e ~  MHKpOKOHTpOJlJlep 

ro TOKO. MC68HC908QT2, KOA n p o r p a ~ b l  no~a-  
,4119 pelueHnn nocrasne~~ofi sana'in MOX- 3 a ~  H a  nuanre. Jlornrec~nR TPHOK Q1, 

'- HO MCnOJlb30BOTb KOMflapOTOp HOflpRXe- L2004F31 flOnlcnlo'iaeT HOrpy3Ky. L2004F31 
HHR C A B y M  TClfihnePClMkl n BpeMsl3aAOloulH- BblflepXHBOeT TOK A 0  4 A npH HOflpRXeHHH 
M n  RC-uen~~u. Ho A. POH ca (Armatron 200 B n e p e ~ e ~ ~ o r o  TOKO. Ann y n p a e n e ~ n ~  
International) ncnonb3osan d onee n3nul~b1f i  TPHOKOM L2004F31 ~ p e 6 y e ~ a  Bcero 3 MA 
n0pltOA. OH IlpHMeHHJl ~enoporoi 8 - ~ 0 3 -  nOCTORHHOr0 TOKO. 
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C B ~ T O ~ M O A  yKO3blBOeT CTOTyC TQfiMepO: VT90N 1 + o T o ~ ~ ~ M C T O ~  MMeeT TeMHOBOe 

BKIltOqeHO - TQfiMep rOTOB K pa6o~e H OXH- COllpOTHBneHHe 200 KOM, KOTOPOe CHHXQ- 

AaeT TeMHoTy ( ~ n r a e ~  B TeqeHne sanepx- eTcn 00 10 KOM npn ocseue~nn. 
KH) M BblKnlO'leHO - ~ClkMep XneT 3CJnyCKC.l b s l  BKnlo'ieHHR +0~0~0fiMepCJ CnyXllT 

(CM. pnc.2). Cee~onnon W934GD5V co- K H O ~ K O  RESET. 
nepXMT B C T P O ~ H H M ~  Pe3HCTOP, KOTOPU~~ MH- Bce 3OnepXKM yCrOHOBJleHM flpOrpQMMH0, 

HHMH3MPYeT rlMUlO no6aeoq~~x  3JleMeHTOB. HX MOXHO nerKO M3MeHflTb. 

p ~ c . 1 . 3 ~ ~ 3 y  npo6ip~n sa~pinnoo-rb 
36upao.l~ ( ~ 0 6 ~ 0  suny~ny 3 neox 60- 
K~B)  ni~3y. flin ni~3oo ~ ~ n o q a o ~ b  OB- 

~ 0 ~ 0 6 i J l b ~ y  flaMllO'4KY ~OTYXH~CTK) 

12 BT. Aani, ~ O ~ T O L L I O B ~ O ~ U  ii nin 
ni~3Olo Ha P ~ ~ H H X  B~ACT~HSIX, 3HaXOmTb 

flOnOXeHHn, npH FlKOMy ~ P O M ~ H ~  C B h a  
He+enoMe~p - ue npnnanwln B H M ~ P ~ B ~ H H ~  ~ y r ~ o c i  6yne npoxonnTn npRM0 BBepX no 

p03qnHiB P~AHH. Ta~ni.7 npnflan MOXHa BHTOTOBUTH Ca- np06ipui a60 dyne TPOXM C X O ~ M M C ~ ,  
MocrifiHo. 3snraAno MyTIiiCTb cepenosnua sn3narao~b i 3a~pinnoo~b naMny. 
3a ~onoMoro0 B ~ ~ M ~ ~ O B ~ H H R  po3Ciloea~~n B HbOMy cskna. Ha pnc.2 no~a3a~a  npnHuHnoBa 
TOMY WRnn B I ~ M ~ ~ O B ~ H H R  M ~ ~ H O U ~  p i f l ~ ~ n  ~ H ~ A O ~ H T ~ C R  CxeMa eneKTpOHHOr0 ~e+enoMeTpa, 
~on6a .IH npo6ipra 3 ~JIOCKUM~HOM. lirpe6a 3aeep~y~n OnMc-aHa B Popular Electronics. 
Y nanip, n o + a p 6 0 ~ a ~ ~ f i  MaTOBOo qOPHOo +ap600r ~ H B H T ~ C I I  npnnan sin ABOX 6a~apei.7 
TaKHM .lHHOM, 406 HasKOno npo6ip~n PoPWaa TP@Ka- Hanpyroo 9 B, nb 'a~a~nx  3a ae~oo 
KaMepa. no KaPTOHHOrO flnCKa ~ P H K ~ ~ ~ T U  ~ynb$i&~a& 3 ce enHbOK) TOqKOo. xuBneHHsl naM- 
~ i c ~ f i  +o~ope3ucrop i poY*Ic~m fioro, 5 1 ~  no~a3ano Ha &xaHO B H K O H Y ~ M  O K ~ O ~ O  

Ilpo6ipra 

. Tpy6~a 
~ p e L l m H Y  3 nanepy 

@OT~P~~H~TOP 

ninsa - -. * -& MMM 
12 8 (1 A) 

\ - 

ma 

mepena ~anpyroo 12 B. Cly~nnsicb 
npnnany ~M~HOET~CII 3a AO~OMO~OO 

noeopo~~oro nepe~n~aqa S2 3 ~ a -  
~ O P O M  pe3nc~opi~.  B I ~ K O C T ~  

i ~ n n ~ a ~ o p a  3acroco~a~o M ~ K P O ~ M -  

nepMeTp 3 LuKanoo Ha 100 MKA. 
[pH ~ ~ P O B ~ A ~ H H ~  B C I M ~ P O B ~ H H R  

no~pi6no cnoraxy BncrasnTn Hynb 

npHJlCY&', BcTaHOBHBUM B KaMepy KOH- 

Tpoflb~Y npo6ip~y 3 qnCr010 BOAOK), 

n o ~ i ~  3po6mn einnir 3 B~AOMMM can- 
RapninM 3pa3~0~.  Aani, no~icruel~ln 

npo6iprcy 3i 3pa3KOM Y UWJ~~HAPH~~HY 
KaMepy i BHXO~II~H 3 nonoxeHHn 

cpin~w npnnany, po3paxyea~u 3 ~ a -  
r l e ~ ~ n  ~ymocri ~ q n n  ~ocninnoro spas- 

Ka. b5l OTpHMaHHR ~an i6po~a~nx pe- 
3yIlbTaTiB B U M ~ ~ O B ~ H H ~  ~ e o 6 x i n ~ o  
npnn6a~n c~a~napnii posrn~n 3 HOP- 

MOBaHOlo M H~CTK), Kani6~0BaHi no 
cncre~i JTU $ckson ~urb id i i  units) qn 
NTU (Nephelos Turbidity Units). 





Ha HcyHKe n o ~ a 3 a ~ a  c x e M a  K. Cene~  (cwd MynbTMTOHaJlbHOrO reHepaTOpQ, CO- 
6 p a ~ ~ o r o  H a  OY C O ~ T H W C K O ~ ~  o 6 p a ~ ~ o A  
cen3bo.  f l n ~ a e ~ c n  npn6op 6 n n o n ~ p ~ b 1 ~  Ha-  

n p R x e H n e M  OT ABYX ~ - B O ~ ~ T O B I A X  6a~apefi. 
OY IC1 HCflOflb3yeTCR KaK ' i y ~ ~ ~ ~ ~ ~ e n b ~ b l f i  

KOMnOpOTOp HaflpRXeHHR, YpOBeHb 3OnOeTCR 

I lOTeH~MOMeTPOM VR 1. 
P ~ ~ H C T O P  R 1  flOCne~OBQTeflbH0 C C$OTOTP~H- 

BHCTOPOM TR1 06ecnernsae~ nennTenb  06- 
p a ~ ~ o f i  CBR3n no HOflpRXeHHlO M R  HHBepC- 

HOrO BXOna IC1. 
flpn OTCYTCTBMH OCBeLL(eHHI1 TeMHOBOe CO- 

npOTMBneHMe C $ O T O T ~ ~ H ~ ~ C T O ~ ~  TR1 0'4eHb 

BblCOKOe, Ha  pe3clCTOpe R 1  6yne~ flanClTb O'ieHb 

M a n o e  H a n p a m e H n e ,  ~ O ~ T O M Y  H a  mixone 
( ~ ~ 0 . 6 )  IC1 6yne~ IlPMCYTCTBOBaTb BHCOKWA 
YpOBeHb. 

Korna flMTaHHe BKnweHO, HO BHXOAe lcl Bbl- 

C O K H ~ ~  YPOBeHb, CBeTHTCR CBeTOAMOA D l .  flpn 
 TOM yMeHbwaeTcsl conpoTneneHne  nepexona 
KOflfleKTOp-3MnTTep C $ O T O T P ~ H ~ H C T O P ~  TR1, 
H a  pesncrope R 1  nosMluaeTcR H a n p n x e H n e .  

 TO flPHBOnHT K f lepeKfl loWHHK, KOMflapaTO- 

pa, H a  ero B u x o n e  noRenneTcn ~ n a ~ n f i  ypo- 
BeHb. T ~ K H M  0 6 p a 3 0 ~ ,  f lepeCTaeT CBeTllTb CBe- 

T o n n o n  D l  H H a  ~ p a ~ 3 n c r o p e  TR1 BocCTaHae- 

flHBOeTCR TeMHOBOe COflpOTklBfleHne. L(nKIl no- 
BTOPReTCR, H a  BblXOAe flOnyclQlOT K O J I ~ ~ ~ H M R  

BblXOAHOrO HClflpRXeHUR. 

BMXOAH~R ClQCTOTa MOXeT 6 b l ~ b  M3MeHeHa 

3 a ~ e ~ 0 h  HOMMHOnOB KOH~eHCaTOpOB, HO Cne- 

nyeT nMeTb B BMAY,   TO nepenwas uenb  KPMTM'I- 

H a  npll CJlllUKOM MafleHbKMX eMKOCTRX. YaCT0- 

Ta, amwrryna n C$op~a c n r H a n a  p e r y n n p y o T -  

CR flOTeHl&lOMeTPOM VRl  . 
E ~ H H C T B ~ H H ~ R  KPWM'leCKaR 'ICICTb KOHCTPYK- 

uwn - p o c n o n o m e H n e  c s e T o n n o n a  D l  n ~ $ 0 ~ 0 -  
TpaH3HCTOpQ TR1, KOTOpble H ~ O ~ X O A M M O  POC- 

n o n a r o T b  pnnoM. OHM nOnXHb l6uTb  3 a q n q e -  

HH OT nocTopoHHero cseTa (nx n o M e q a o T  B He- 

n p o 3 p a ' i ~ ~ f i  n n a c r ~ a c c o e b l k  ~opnyc). 
A J ~ ~ T ~ P H O T M B H O  MOXHO 30MeHMTb CBBTOAM- 

on D l  n C $ O T O T ~ ~ H ~ H C T O ~  TR1 of lTpoHoM, 

TOrfla H e  6yne~ BO3MOXHOCTn H3MeHRTb PaC- 

c r o n H n e  M e x n y  n 3 n y r a ~ e n e ~  n npneMHnKoM, 

L(T0 06ecne'ineae~ H ~ K O T O P M ~ ~  KOHTPOflb Hap, 

C$op~oR s ~ x o n ~ o r o  c n r H a n a .  



's 

0 6 b l r ~ 0  B neperletib 3anar npn n3ro~oene- 

HHH 3JleKTPOHHblX KOMflOHeHTOB BXOAHT 3aAa- 

ra ~ n ~ n ~ n s a l r n n  BHy-rpeHtinx luy~os. B cen3n 

C 3TnM UleAyeT OTMeMTb, rlTO eUlH eqe B 60-x 
n 70-x ronax npolunoro seKa BHnycKaeMNe 

flPOMblluneHHOCTbI0 KOMnOHeHTbl3JleKTPOHH- 

KH Bbl&aBOJlM He3HarlMTeJlbHMe UIYMbl, TO ceK 
'iOC TeXHOnOrllR npOn3BOfiCTBa npOnBMHyllOCb 
HOCTOnbKO, rlTO O ~ H Q P Y X M T ~  UlYMbl OK03blBa- 

eTc8 coBceM Henpocro. 
Xo~n B 6 0 n b ~ ~ l n ~ m e  cnyraes pa3pa6o~rln- 

K I I  3fleKTPOHHblX ~ P H ~ O P O B  H CHCTeM CT eMIIT- 

CR K nonaanetinto w y ~ a ,  n~orna OH 8 bleae~ 
H ~ O ~ X O A H M .  I/IM~~TCII HeCKOJlbKO IlPClMePOB 

ero ncnonb30sa~n~. Hanpn~ep, npn Monenn- 

poBaHnn m ~ a ~ ~ n q e ~ ~ n ~ u  BBYKOB Tnna ' o K ~ ~ H -  

CKHR npn6oRm nnn u ~ r l a q ~ A ~ ~  ~e~ep ' .  re~epa- 
TOP UYMO M O X ~ T  6bl~b ilOfle3eH co3na~nn 
neAcr~n~enb~o cnyrai~oro cnrHana wn pa3- 

nnwux npn~ene~nR. 
Hanpn~ep, T. C~ap6opoyr n3 D A P  ucnonb- 

3ye~ l u y ~  B MeTannoReTeKTope, BBOM ero B 30- 

HY rlQCTOTbl HyneBblX 6 ~ e ~ n A  CXeMbl, Ann ynyrlue 

HnR '4YBCTBIITenbHOCM. Ha PHcyHKe flOKa3Cl- 

Ha aeTopaas -Ma renepaTopa luyMa. W ~ M  

~blpa60TblBaeT MC IC1 - 5-B0nbT0Bblk MWKPO- 

HOflpnXeHHR. K o H ~ ~ H c ~ -  ,+ 
IJJ~MOBOA HCTO~~HHK. : 

K O H ~ ~ H C ~ T O ~  C2 - 6no~npoeor~blA no flOCr0- , , 
RHHOMY TOKY, UeflOrlKa L(3 3neMeHTOB R1, C3 
+op~npye~ +nnbTp Hnxwx WCTOT, c WCTOTOR 
15 K~U, no p a w ~ i  +op~yne C1 /(k R1 C3). 

@nnbTp HHXHHX 'iaCTOT HW~XOAHM )JJW ripe- 1 
nOTBpaUfeHHR BblCOKO rlaCTOTHOf0 KOMWHeH- < 
Ta wyMa (OT neperpeminn ycnnnTenR IC2). . 
Coe~ecmo c +nnb~po~ 06ecnerneae~c~ ypo- 
sew wyMa 80 MB, a 6e3 4nnb~pa - 500 MB, wo 
o~a3~eae~cn  r l p e 3 ~ e p ~ w ~ .  

K O H ~ ~ H C ~ T O ~  C4 6no~npytoqnR no flOCT0- 

R H H O M ~  T O K ~  n obecnernsae~ nanb~eRuyto : 
3aqn1-y Ann IC2 OT neperpeeawn. 

He KaXnblk npeAycnnnTenb nnn ycnnnTenb $ 
6yne~ pa60~a~b  B K O M ~ H H ~ U M H  C IC 1. TO eCTb I' 

IC2 He MOXeT npOCT0 6bl~b 3QMeHeH Ha no- ' 
602 npenycnnmenb nnn ycnnnTenb. f lpn~ep 

Ji nonxonnqei? s a ~ e ~ b l  - nHsepTop KMOn = 
4069, KOTOPU~ ~ ~ O B ~ ~ T B O ~ I ~ ~ T T P ~ ~ O B ~ H H R M  5 
KOK flpenyCnflnTeflb C 60nbwn~ yCMfleHneM. " 
npn60p no~pe6nne~ o~ono 13 MA npn nn- 4 
TaHWc4 12 6. 



P a 3 p a 6 0 ~ ~ 1 ~ u  a n n a p a T y p u  q a q e  B c e r o  

nPMMeHROT COJlHe'4Hble 3IleMeHTM B KOHCTpyK- 

UHRX A ~ R  nMTaHusl y c r p o i c ~ ~  B TeqeHne  cse-ro- 
BOrO AHR C UeJlbK) 3KOHOMHH3fleKTPO3HeprHM 

M HaKOflJleHMR 3HeprHH B 3JleKTpM'4eCKMe 6a~a -  
pel, HO n p e o 6 p a 3 0 ~ a ~ e n u  c o n ~ e q ~ o t i  3 ~ e p -  

rMM MOXHO TOKXe HCnOJlb3OBaTb M AJlR ApyrMX 

YCTPO~CTB, YllMTblBaR TOT ~ C I K T ,  'IT0 B OTCYTCT- 

BMe CBeTa OHM H e  B ~ ~ P ~ ~ ~ T ~ I B Q I O T  3HeprMIO. 

~ P O ~ K T ,  p a 3 p a 6 0 ~ a ~ ~ b l i  K . T a s e p ~ b e  

(O~~HUMR),  n p e ~ ~ a 3 ~ a q e ~  p,n~ KOHTPO~R E n a x -  

HOCTM rPyHTa  C MCnOJlb30BaHHeM C O J ~ H ~ ~ H O R  
3 ~ e p r u u .  &~NHK BnaxHocTu  n p u r o n m c R  B nep- 
B ~ I O  o r e p e a b  ~ I O ~ H T ~ ~ R M  A o ~ a l u ~ e A  pacru- 
TenbHOCTH, KOTOPYIO BMPO~MBQIOT B rOpluKaX. 

B KOHCTPYK~HH MCflOJlb3YIOTCR ABQ 3JleKT- 

POfla, M3rOTOBfleHHMe H3 XeCTKMX OrOneHHMX 

MeAHblX flPOBOAOB, KOTOpMe BCTaBJlRIOT B rOp-  

WOK Wfl KOHTPOflR BJlaXHOCTM rPYHTa. n 0 ~ a  
PaCTeHMe H e  HyXAaeTCR B nOJlMBe, TO eCTb 

IlO'IBa B rOPWKe AOCTaTOCIHO CblpaR, AaTllMK 

BJlaXHOCTM 6 y A e ~  MOJlllOTb. HO KOrAO flOclB0 

BblCOXHeT HMXe YCTaHOBJleHOrO nOpOr0, KOTO- 

PMA pe rynMpyeTcR rny6n~oR norpymeHclrc B 

rPYHT 3JleKTPOAOB, ~ B Y K O B O ~  AMHQMMK BMACICT 

flHCK, COO~UQR X03ReBaM, llTO flpMUlflO BpeMR 

nonma. n e p e b l i  143 y c n M w a s u u x   TOT tie 
O W H b  ~ P M R T H ~ I ~ ~  nHCK CKOpee BCerO IlOCflelUMT 

YAOBJleTBOpMTb X a X A y  KOMHaTHOrO PaCTe-  

HHR. HO eCnM AaT'4MK C ~ ~ ~ O T O ~ T  HOllblO, TO Ta-  



KOR Heo~nflClHHblfi HeMefl~nnq~blfi IlHCK MOXeT 
flpHBeCTH B RPOCrb He TOnbKO WleHOB ce~efi-  
crea HO name n106n~enn KOMH~THUX pacre~nR. 

&In HCKnlolleHHn flORBfleHH5l  TOE ~€?llpnUTH~ 
cmyaunn H ~ O ~ X O A ~ M O ,  w 0 6 ~  namnK pabora- 
n ~ o n b ~ o  B TereHne AHFI. ~ O ~ T O M Y  asfop npn:, 
MeHWJl B CXeMe C O J ~ H ~ ~ H ~ ~ R  3fleMeHT, KOTOPM~~, 
KaK O K ~ ~ ~ J I O C ~ ,  yno6e~ A ~ H H O ~ ~  KOHcrpyK- 
UMH C A B F  CTOPOH: npdop flOJlHOCTbIO aBT0- 
H O M H U ~ ~  B pa6o~e He ~ p e 6 y e ~  3aMeHReMblX 
3 n e ~ e ~ ~ o s  nnTaHnn I n oTcy-rcrene eblpa60~~n 
3HePTHH 8 TeMHOTe aBTOMaTMqeCKM 3QCTaBflR- 
eT MOJl'iaTb AaTqMK BCIO HO'lb. 

Ha PHCYHKe ilOK03OHa CXeMa AOTqMKQ 

enam~ocm, flOCTpOeHHOR KMOn 3 n e ~ e ~ -  
Tax nornKn M-HE MHKPOCXeMbl CePHH 4093. Ha 
nepeoM 3 n e ~ e ~ ~ e  lCl  A peann3o~a~ HHBKO- 
c(aCT0THblfi ( I B T O K O ~ ~ ~ Q T ~ J ~ ~ H ~ ~ ~ ~  reHepaT0p. 
Buco~nfi YPOBeHb Ha er0 BblXOAe IlORBJlReTCsl 
~(epe3 crporo OnpeneneHHble nHTepeanb1 epe- 

Metin, ~ T O  no3~0nne~ BTOPOMY 3 n e ~ e ~ ~ y  no- 
rWKH IC1 B pa60~a~b  B aB~0~0f le6a~f? f lb~0~ 
pexnMe, reHepnpyn B B ~ K O B ~ I O  qacroTy. Cnr- 
tian OT IC1 B MoxeT npofi~n repes IC 1 C ~onb- 
KO B Cnyqae, eCnH E l  n E2 He 3ClMKHYTbl np0- 
eonnueR cpenoi. 

nopor cpa6a~blea~nn Ha lCl C perynnpy- 
eTCR flOTeHunOMeTpOM P 1. B 3aBllCHMOCTcl OT 

ypoeHn nnTalouero HanpnxeHnn, 6onbwero 
nnn MeHbluero 3 B, KoTopoe sasncn~ OT MC- 
nonb3ye~oro conHerHoro npeo6pa30ea~e- 
nSI, B03MOXHbl pa3nMqHble BapMaHTbl BKJlIOlle- 
Hnn e cxeMy nbe3on3nycla~enn. npn ~onpn- 
xewn nnTaHnn 6onee 3 B nbe3on3nyra~enb 
yCTaHaBflHBaIOT MeXny IlJIIOCOM IlllTaHHn H 

sMxonoM IC1 C. npn 6onee H ~ ~ K O M  n n ~ a o q e ~  
HanpnxeHnn nbesonanyqa~enb ycraHaennsa- 
IOT MeXAY BblXOnaMH IC1 C H HHBePTOPOM 
IC1 D, nonyqan yneoeHne BMxonHoro Hanpn- 
XBHMR. 

HanpnxeHnn conepxnT pe- 
ryJlclpOBO'4Hble 3neMeHTbl H 
KOHAeHCaTOpbl, 06ecneqn- 
saoulne +nnb~pauno n 
~oppe~un to  nepexontiblx 
npoueccoe npn nepewlo- 
'4eHHkl H(ITPY3KH. 

Ha pnc.1 n o ~ a 3 a ~ a  TI- 
noean cxeMo perynnTopa- 
crabnnn3a~opa. Bblxon~oe 
HanpnxeHne onpeAenneT- 
C5l 0 6 p a ~ ~ o f i  CBR3bIO no- 
cpencrsoM pe3nc~ne~oro 

. nennTenn R1, R2. Perynn- 
TOP BblflOflHReT c~a6nnn3a- 
unto HanpnxeHnn Ha ypoe- 
He 3,3 B nnn Ha n106o~ 

npyroM, onpeAeneHHoM nonb3osa~ene~, ypoeHe B npenenax 
pa6orero anana3o~a naHHoro npeo6pa3oea~enn. 

0 ; IN OUT - 0 - 
+ 

GND GND - 
MAX604 4 

GND GND -1 =; % 10 KF 
-0FF SET 4 1 

R, 

t 1 - - - 0 LOAD - 
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pa-rype o ~ p y x a o q e i  cpenu. M a ~ ~ M M a f l b -  anaao~e M ~ M ~ H ~ H U R  TeMnepaTyp  OT -45 no 
HO? T e M n e p O T y p e  +85 'C COOTBeTCTByeT +85 "C (CM. pWC.3). 
a ~ a r e ~ ~ e  158. A ~ ~ T ~ ~ H ~ W B H M M ,  6onee nelueeu~ petue~w- 

C x e M a  c T ~ M ~ ~ P ~ T ~ P H O ~ ?  K O P P ~ K ~ & ~ ~ ?  o6ec- eM, MOXeT 6 ~ ~ b  MCnOflb30BQHMe ~ M ~ P O B O T O  

fle'lMBaeT pas6poc HaflpRXeHMR f 2 MB B nM- llOTi?HL(MOMeTPQ 6 8 3  AUn DSl847. 
'* 

M~orna y p a 3 p a 6 0 ~ ' l M ~ a  3JleKTPOHMKM 603-  

HMKQeT H ~ O ~ X O ~ M M O C T ~  OTCJleXMBaTb COCTO- 

RHHe KHOnO'lHOrO I lepeKJIlO~OTeflA, HaXOflR- 

U e r O C 9  BAaJlM OT Y C T P O ~ C T B ~  MflM BHe nOnR 

3 p e ~ u ~  n o n t a o ~ a ~ e n ~ .  T ~ K ~ R  3 a n a r a  n e r K o  

PeluaeTCR, e U l M  HyXHO KOHTpOJlMpOBaTb On- 

HY KHOflKY. Bid flPOCTO f lpOeKTMpyeTe MCTOY- 

HMK IlOCTORHHOrO TOKa, IlOACOeAMHReTeCb K 

flMHMM OT B a t u e h  KHOflKM M M3MepReTe TOK 6 

~ M H M M .  Ecnn KHonKa H a x a T a ,  lrepea H e e  npo- 
TeKaeT TOK. M~a re ,  TOK H e  TelreT. 

Cnox~ee O ~ C T O M T  neno B cnyrae, K o r n a  

~eo6xonn~o KOHTpOflHpOBaTb A6e  MnM 60nb- 

lue KHOflOK. P e l l l M ~ b  TOKYO 3aAaCIY MOXHO He- 

CKOflbKMMM C ~ O C O ~ ~ M M .  Hanpn~ep, MOXHO 

MCflOJlb3OBaTb M H ~ e p $ e f i c  RS-485 C nByMR 

np0BOAqMM CBR3M M C AByMR AIlR f l0AarlM 

3HeprHM. A ~ ~ ~ T ~ P H ~ T U B H O ,  MOXHO HCnOnb- 

30BaTb O~HOflPOBOAHYK) CBR3b C OAHHM f l p 0 -  

BOROM Ann C B R ~ M  M ABYMR n n ~  n o n a q n  nma- 
HM9 MnM MCnOJlb30BaTb OTAeflbHble f lpOBOna 

nnsl K ~ X A O ~  K H O ~ K M .  B  TOM cnyrae npni- 



AeTcsi ncnonb3oea~b eqe  Ha OAHH nposop, Bo BpeMn nonoxnTenbHoro unKna OT BTO- 

6onbwe, H T.4. Bce 3TH nOnXOAbl T ~ ~ ~ Y I O T  P H Y H O ~  UeflW T ~ ~ H C ~ O ~ M O T O ~ ~  T I  H npH 

Y C T P O E ~ ~ B  c r l n T ~ ~ a H H ~  COCTORHHR K H O ~ K H  B~KPUTOM BMKnorlaTene s2 TOK T ~ Y ~ T  ~ e p e s  
nnn npnMeHeHnR KoHTponnepa, KOTOPUR 
H ~ X H O  nporpauMnposars, YTO npnsoflnr K ' c~ l  R1 D2. 06pa30M1 Ha s U x o ~ e  

HMOCTH. Hao6opo~, ecnn BblKnOWTenb S1 3aKPUT 

Ha put*' cxeMa " MnMa3a 
Ha OTPW 4aTenbHOM 4HKJle. TO TOK TeYeT Ye- (T~~snn) ,  s 'oro~OR asTOp KOHTpOnnpyeT 
Pe3 D, . R2 n IC2, K O T O ~ ~ R  Y C T a ~ a s n n ~ a e ~  cornontine fieyx KHOIIOK, ncnonb3y~ AHOAU. 

n p n ~ e ~ e ~ n e  ~yecrsnTenbH~x K Hanpasne- Ha BUxone DOU~Sl Hn33~"R YPOBeHb. 

Hnlo Asnxetinn ToKa p,nop,oe no3~onnno or- Ha puc.2 n o ~ a 3 a ~ a  pacunpeHHaR cxeMa 
PaHHllclTbCR KOHTPOnR TOnbKO ABYMn npo- Ha YeTUpe KHOnOYHblX IlepeKnlOYaTenR, npbl 
B O A ~ M M .  3TOM ~ , O ~ ~ B ~ R ~ T C R  TpeTni? flpOBOn. 



60nbun~mo +YHK~GIA ~ H ~ ~ ~ o ~ o B o G  MaTeMQ-, 
THKM ~~no '~ao~norapn+~nrec~ne n aHTnnora- 
pn+~nqec~ne uenn, noaeonnn yMHoxaTb, ne- 
nUTb I4 B03BOAHTb B CTeIleHb. npollellypa 
BblrlncneHnn norapw+~a BennrnHN, sblnoniie- 
HUe flpOcTOr0 CyMMHpOBaHHR HJlU Bbl'IllTaHMR H 

yMHoxeHnn nnn nenetinn, n 3 a ~ e ~  aHTnnora- 
pn+~nltec~oe npeo6pa3o~a~ne. MeTonbl C ~ M -  

MHPOBaHHII H Bbl'IMTaHMII 3KBMBafleHTHbl YMHO- 

xeHno n nene~no. YMHOX~HH~ n neneHne cra- 
HOBIlTCIl 3KBHBaJleHTHblMH flOBblLLleHH0 MOU- 

HocTn (3~eprnn) nnn n3~ne~ le~no  KOPHR. T ~ K ,  
KOPeHb 'IHCJlO B CTefleHM 3,s MOXeT 6bl~b 
Bblqncneti, B ~ R T M ~ M  norapn+~a ltncna, nene- 
HneM Ha 3,5, n BMrncneHne a~~nnorapn+~a  
3~0ro pe3ynb~a~a. 

Mexny HaflpRXeHLleM 3 ~ ~ n ~ e p - 6 a 3 a  60nb- 
LIJnHCTBa KpeMHcleBMX TpaH3UcTOpOB HMelOTCR 
norapn+~nqec~ne oTHoueHnn. 3 ~ o  no3~onn- 
eT npocrm MeTonoM wrncnnTb norapn+~ n 
a~~nnorapn+~. Ha pnc.1 n o ~ a 3 a ~ a  npocTan 
cxeMa norapn+~nrec~oro npeo6pa30ea~enn 

C n3MePeHHblMH pe3yJlbTaTaMH. )&In KaXnOrO 
K O ~ + + H ~ H ~ H T ~  n3 10 npnpaule~ui Ha sxone 
nMeeTcn ' noc ro~~~oe '  yeennreHne o~ono 55 
MB Ha BUXOAe. OLUH~KQ COcTaBJlReT OKOJlO 10 
%. Oqe~nn~o,   TO He 60~1bllla~ TO'IHOCT~, HO 

WR CncTeM C 06pa~~oA CBIl3blO ee MOXeT 6 b l ~ b  

COBeplueHHO flOCTaTO'IH0. K TOMY Xe, CXeMa 
secwa ryecrsmenbHa K TeMnepa-ryptiblM n3~e- 
HBHMRM, 'IT0 COCTaBnReT OKOnO 0,3 % Ha rpa- 
nyc Uenbcnn. KoHneHca~op noMoraeT cra6n- 
Jln3npOBaTb OY, H AHOP. 30UblUOeT TpaH3HCTOP 
OT '1pe3~ep~oro o6pamoro ToKa OT OY. Clam 
3~06 OUIH~KH MOXeT 6bl~b YCTpaHeHa yCTaH0- 
sneuekcn n p a ~ ~ n ~ o k  ca~o~ann6poe~n B npo- 
rpaMMHOM 06ecne'le~nn. 

C x e ~ a  a~~nnorapn+~a ,  n o ~ a 3 a ~ ~ a n  HO 

pnc.2 B npntiunne pa6o~ocnoco6~a, HO Tpe- 
6 y e ~  3HalrllTeJlbHMX flpaKTLl'4eCKnX ycnnnR B 
non6ope COOTBeTCTByloulnX TpaH3nCTOpOB, 
'1~06bl uenb norapn+~npoea~nn/a~~nnora- 
~ M + M M ~ O B ~ H U R  06ecne~1na npneMneMble pe- 
3yflbTaTbl. 



Ha PHCYHK~ n o ~ a 3 a ~ a  cxeMa 

cei~nosoro AaTqMKa ein Popular 

Electronics. 
Y B U X ~ ~ H O M Y  n o n o r n e ~ ~ i  

cs i~nonio~ LED1 ocsi~n~oc $ 0 ~ 0 -  

TPQH3MCTOP Q 1, B ~ H  B ~ A K P M T M ~ ,  Ha- 
npyra Ha koro K O ~ ~ K T O ~ ~  6 n ~ 3 b ~ a  

no Hynn. npw W O M ~  Honpyra Ha 

~ a ~ o n i  cra6ini~po~a nocuTb Mana, 

uo6 B ~ H  Mir B~~~KPHTMCR,  6a3080ro 

TOKY HenOCTaTHbO B ~ ~ K P M T T R  

TpaH3UCTOpO Q2, B ~ H  ~ O K P M T M A  i 
KOHTaKTM 1 ~ - B O ~ ~ T O B O ~ O  PeJle K1 
3HQXO,4FITbCR Y P O ~ ~ M K H ~ H O M Y  CTCIH~. 

Y BunanKy nponanaHHR O C B ~ T ~ ~ H -  

HR $OTOTPOH~MCTOP~, RKe HanXO- 
A M T ~  sin csi~noniona, B ~ H  B ~ K P M -  

BaETbCFI, U O  flPM3BOAMTb A0 nORBM 

1 1 

HanpyrM Ha 6a3i TpaH3MCTOpO Q2, RKMA B ~ ~ K P H B O E T ~ C R  

i repes KOTYUKY pene K1 npoxonclTb CTPYM, A O C T O T H ~ ~ ~  

AnR nepeMMKaHHR Aoro KOHTOKT~B. 

Ha PHCYHK~ n o ~ a 3 a ~ a  cxeMa np~nany 
M. ~ ~ x ~ J I K M  (%XiR), ~ K M R  MOXe CllyryBaTM Arne- 
penoM HanpyrH 230 B qacro-roto 50 Tu B 

M ~ C ~ X ,  Ae B ~ ~ ~ o / T H R  nPOMMUlOBCl eneKTp0Me- 

PeXa. HHM M O X H ~  3aP5lA)l(aTM T ~ J ~ ~ $ o H M  Ta 
$ O T O K O M ~ ~ H ,  XMBMTM 0 ~ ~ i ~ ~ 1 0 1 0 ~ i  naMnM, 

e f l e ~ ~ p 0 6 p ~ ~ B ~ ,  H O ~ ~ Y K M  Ta i~ui eneKTpo- 
npunanH n o ~ y x ~ i c r o  no 100 BT. >KHBMT~CR 
nepe-rsoptosar sin mepena nocrik~oi Ha- 
npyrM 10,5 ... 14 B. 

B KOHCTPYK~~~ aBTOP BMKOPMCTCIB IlpOMHC- 

~ O B M R  Mepe~eBM; T ~ ~ H C ~ O ~ M ~ T O ~  

23011 2 B 3 nonsii~oto BTOPMHHOO 0 6 ~ 0 ~ -  

KOO. ~ M O T ~ B  ~e~iJlbKa BMTK~B BTOPMHHO~ 06- 

MOTKM PJlR OTPMMOHHR 10 B, ~ 0 6  KOHBePTOP 

noc~r  n o s ~ o i  n o ~ y x ~ o c r i  Ta c~abini3auii 

BMX~,QHO~ HaflPYrM 230 B. 
C~a6inisa JR B M X ~ ~ H O ~  HanpyrM BMKOHaHa 

Ha T P ~ H ~ M C T O P ~  T4 3 JlaHUOraMM KepyBaHHR. 

~KUIO ~ M ~ H M T ~ C S I  HaBaHTaXeHHR i 3MeHUMTb- 

CR B M X ~ ~ H ~  Hallpyra, TpaH3MCTOP T5 CTaHe 

6inbu~ 3CIKpMTMM. 3 6 i n b ~ e ~ ~ ~  HanpyrM Ha 

6a3i ~ p a ~ s ~ c r o p a  T4 6yne Roro B ~ ~ K P U B ~ T M ,  

ue ~ M ~ H W Y E  n a n i ~ ~ ~  Hanpyrn Ha M O C T ~  i 
flPM3BOnMTb a0 IlOBePHeHHR BUX~AHO~ Hanpy- 





Ta~oro TMny f lpn~~po i  BMrOTOBn!4loTbCn B aHaJlOrOBOMy '-In AMCKpeT- 
HOMY B M K O H ~ H H ~  3 BMKOPMCTQHHRM H ~ C Y ~ O ~  qaCTOTH 27 Mru i A03BO- 

nslloTb nepeAasam Ha neeHy sinna~b neuinb~a KoMatin: BWIIO~MTM/BM- 

~ n l o r n ~ n  a60 3 ~ i ~ y  BennqnHn KepoBaHoro napaMeTpy npo- 
nopao~anb~o AO BM~HH nonoxeHHn perynmopa B nepe~aeari. f in 
6ara~box npocrnx irpatuo~ u i n ~ o ~  AocraTHbo nepecHnaHHn KoMaH- 
nn ~ ~ n l o r n ~ n / ~ n ~ n l o r n ~ n ,  

Ilpnlwarl 
Ha pnc.1 n o ~ a 3 a ~ a  cxeMa AeoxKaHanbHoro nepeaasaqa, nKy 

snro-rosne X . n a ~ p i ~  (Opa~uin). nepe~asaq 3a6e3neqy~ BneeHeHe 
KepyBaHHn MOfleJlnlo Ha 6i~CTaHb npn6nn3~o 5 M. Ha Tpa~3nCTopi 
B H K O H ~ H H ~ ~  reHepaTop ~ecyqoi racroTn, ~ e p o s a ~ n i  KsapqoenM 
p e 3 o ~ a ~ o p o ~  27/12 MTu. Aea nincnnloeari B UL1321 BHKOPHCTO- 
BYloTbCR RK MOAYnRTOPH. nepulkIr4 KaHafl Ma€ WlCTOTy 300 ru i BM3- 

Ha.laffbC9 H O M ~ H ~ ~ O M  KOHAeHCaTOpQ Cl, a ApyrnR KaHan Ma€ W- 
CTOTy 5 Kru, KOPClVETbCR KOH~eHCaTOpOM C2. ni0flM Dl, D2 BHKO- 

HYloTb POnb Hai- 
npoc~iuroro cyMaTopa, 
! ~ K M R  TYT ~ e 0 6 x i ~ ~ n i  M R  

306e3nere~Hll ~ e 3 a -  
nex~o i  po6o~n ABOX Ka- 
~anie. KepyBaH~sl nepe- 
AaBaqeM BnKOHYETbCR 
3a ~ o n o ~ o r o l o  ABOX 
KHOnOK P 1 i P2.13 3any- 
CKOM owor0 3 reHepa- 
T O ~ ~ B  H H ~ ~ K O ~  WYCTOTH 

BMHKQETbCI reHepClTOp 
~ecyqoi rlacroTn. T ~ K H M  

'4HHOM, 30BARKH BWKO- 
PHCT~HHO ABOX Aioaie 
si~nana ~eo6xin~icrb B 

AoAaTKoeoMy en~n~aq i  

CS PI ' 03 1On 
+9...12V 

Axepena xweneHHn. 
3 ~ a ~ ~ a  pia~nun senn- 
r n ~  ~o~ynlolornx rac- 
TOT BHKflHKaHa He- 
06xif l~ic~lo H ~ A ~ A H O ~ O  
M ~ X K ~ H ~ J ~ ~ H O ~ O  

po3~ine~~51, q o  HeMa- 
nosaxHo nnn ~ a i -  
npocriwaro npncrpolo 
cene~uii  racToTn B 

npni~ari. Y BnnaAlcy Bn- 
KOpHCrClHHR JlHUle On- 
HOrO KOHaflY P.nR n0CH- 
nClHHR KOMQHAH BKnlO- 
r n ~ n / s u ~ n c r n ~ n  He- 
06xiwo snnanm 3 ae- 
MH OAHH 3 ninc~nlo~aqi~ 
3 A~OAOM. O T P ~ M ~ E M O  
T O A ~  Aeqo 6inbury 
BHX~AHY ~ O T ~ X H ~ C T ~  ne- 

m 



'(0~ 0 1 ~0dolD3~aU 

-Hen DL won 0 1 wodounsad E 'UDLDI~~UDH) 
da+uwaU I.~MH~OUHE~~ €adah ohowyndu HI 

-onoh !OYSEHH wouoxa E ~nnwuadau HLOU 

-Dh !O)ISEHH A~OXMB !HHahOlLCiu!U H~U H~DBAH 
-0rne ahIDdrI.jD~ !howyndu 9 B!UDHJH3 2hnau 
a e!JOlhHDU   lo god !OHBD~U~ hd!aada~ 

.(!uauow y!woxAd e odolowoduaua 
tl~~Dldag0 Anwtrduo~ MH!WE IttU 'UDLDIM~U 
-DH)'IHH~U~MX MJOlhHDU !n~-qUhg ~l~nnwad 
-au qdxow auad e!uDlHon nUoeoeMg 'OPOEZA 
amd E 81 ! 11 nw~h~lun HWHH~OUMEHD~L 

qloihdan !UDU ! pa '~a ! za 'la MJA~UDH 
!hDeaoeUou '!htrLrwtrdune  HE!^ DH SIOIIUUD& 

-0U hJY ! hJ 00s nUDHJM3 !WOUDhOYqEHH 

!~~aodlqu!c)U!g -(lou~h x~no3ne Adlqu!$ 

OH~!~OU) ~JY p ahlM9 OlOlOUDh HUDHJM3 

~on~Auodu hoeau~3U!u yn~AdU o '(D&SU!+ 

0JOHlOUDhO)ISEHH ArUDune A XI) hJ 00s 
amne WOE ~DW ~h~eaumU!u o~orndau Dnnu 

-ndau~dox DHLO~D~ 'hJ3 S UDHJH3 - I.jM~Adtl 

D 'hJ 00s OlOlOUDh UDHJH3 BDBO~UM~~!U OH 

-SUDWH)IDW UDY~DY HMUO gom 'wo~nh WnnDl 

!HD~~!U!U ~!d19~!$ B!~O~D~H~UHOY HLIDH!WOH 

'H1013Dh !OYSEMH XDhDBOlUM3~!U XOeu DH 

Ilhnaua3 osuobU!u nhodlqu!+ trm!u wouoh 
!OlSEMH UDHJM3 yMHtf!XMfl' [l !~OUMEHD& DH 

yHHDHOYM9 'douia~au DH WDUOU HHalHD E 

UDHJH'J 'r3~d OH DHDEDnOU D~DW~H~U DW 

-ax3 'zzd ' lzd auad wa~~oeAdar wn~uho~ 
E OJOY !p~uAUowau hjw LZ !IOUD~ OH Au 
-DHJ~ OJOHD~~U~UOW-OHUAL!WD hwoyndu 
IUU ~WH~~DHEH~U h~wyndu ~MHSUDHDYXO~ 

hmnweu 
.(ohdoer oJonoao3ouDE U!e 

!UOHXaUDE g) UDHDY ~HH~!BOU~!~ DH kJHHaU0Dl 
-3ne YnnK '03 no+aualo!Uod Uou~nduo~ - nl 
-OUD~ !OYO~HB ~UDHJH~ !!htluhUow n~d!sadau 
Im D 'WHO€ C(HHlO13DhOY03H8 HIDUW~OXHB 

o~xow DhDeDUadau nlogod auodl~or LI~ 

'!HalHD 9 WlOUDh !0)103H8 ~J~~uDH ~HSUDWW~ 

-YDW DH !UOHW3 !OHHalHD hdogu!~ Dl ~dawwd 
ao~owouoU D€ DUOY OJOH~HDHOE~~ H~YO~UDH 

OU B3SlHUOeE OIO~~~H~U IHHaMOJDUDH 'WW 

9 wodlawo!U1mda30 DH XHHDLOWDH '8'0 jNa 
LodU a!we 0 1 3ow ohoe~uadau ouor OJOH 

-do~nauor onrnho)( .g p' IHHauanx n~hduon 
anyuou OJOHW~~DU anHarnHaw nxmeoc (aod 
-UL(~U !!u SU!HSUDU 'OHUHgahO '!) DhDaDUad 



M!H~O!~OUl!B3 DH hw~l! 'tl~~ah!~ WOXW~~UDH YHY03Ua t/En !uOXMB DH h3Dh lHaWOW gah 
tc~~oahd93 DE 3DU!€JOUU!B gun6 'DIUHSUM~!U a OW3DW !!hDhlM3 M!YDl Mdu .qHaB!d MMYSEHH 

a/n U!xe DH ~MHDUOU auhg HOLD g~xo3na ~!HIA~H~u XDUOXB OJO~ DH Mnou 'd!u XMI ou 
daual ~HUO '~UDUMB hwoq~uadauou OHh!JOU 3h~3! HDU gMY03MB hl~awaua OJOHh!JOU OJOY 

-DHD 'H~~u~uw! !Hu!Xa HlHh!U aHhOU ! BHHaU -Dl !tfOXHB DH 'OWO~!~ 115 'v&n aON MWD~OXB 

-AH90 OJOH~~~WMB hHD13 !E aUljMB YMH4UMh!U E !HDHth,E D~O~DE!UDHJH~ MUOX8 DBUMgO 

'HDU ~MY~EMH M~~LMBBE v&n AL~awaua !uox .za ! [a udol3u~ad qlahhaueagoe gnra 
-MB DH 'D~O~DE!UDHJM~ 'ZNI u!XB DH HDD !MY '!HDl3 ~WOH~!JOU ~WOY~EMH h tr3qltruOXDHE ZNI ! 
-03MB OWDUOU ! YOtfDUMa I?MmH! OWaHtrUJEOd [NI O~O~UM~U MUOXB DBUH90 !HDU ~WOH~!XMB 

'B!UO!UOul!83 !hkj!H!U A 'WOHMh WMHU~DH ~O~DE!UDHJM~ 3ah~du 

DH ~~1!83 tr~~am!wadau 0u q~uUoee~du odau 'DU3Mh !HhH113a'd 301U1!93MB 

-0YaU ~HDU DH!WE ~woUo!Uoul!~3 WMHU!BOUU!B ~HYM 'wodauo~au & 3ahodua!u3 YMHSUM~!~ 

tnquaul!e~we huoxwe OJOHXOY HDII .HDD gMn !wan g '(aeo~lmau) s ogo (aao~u~yeb) 1 1 1 
-om9 auhg odaUonaU e!Uoxna nltr3aU E hwo~ oU0000 U!B MIDBAXD~ axow )IMHSUM~!U g~~tftrd 

-uO DH 01901 .OU3Mh aaOY113a~ aHu!BOUu!B -E0d~04dM10h '(EMHO IHH~~!U) HIDW!HU!B OgD 

auhg !~OXMB DH 'XDUOXB OJO! DH tr341HB (hdo~a trHHah!U) ~~HH~~DHEoJoH~uD~YD 0J083 

-a,& OU~M~ aeonnHg!aU aHosoUoYoe am 'o~ol oU x! Mloaouou :ngo3ou3 Dew h M~~U~UW! U!XB 
u!e !uoHxauoe g '6(y0~ a!Uoxns qlt(3aU ~DW DH !HDUOU HIM~!U axow gnxtr '1y.1~~!3daBad 

8ZOP dauoxau 'UOY gMHhMltr3au 8 a39 hU YMHSUHh!u '0 [SP huMl ~YMHSUM~!U hw0HUtrd 

-0Y BHHDB~UOY~U t(3413hH0YMa Zn 3WI DH -&0d~04dUl0h DH DHDBOU~~E DYtr '(D~~uou) 
'M~~u~uw! agDd 'c DWaX3 DHDEDYOU AMHA~H~ DH 

!Hu!XB M~DB~XD~ aHhOU ! t(HHauhH90 OJOHam 'om01 B!U!gOWOlD 

-hwm ~HDU !E OUMMB YMH~uM~!u'HDU MMYqEMH hxhd hYwtrduD~ BHHDB~CDY~ tcUU HIDL~M~OX 

tr3qMBtr,E V&n hl~awaua !UOXMB DH 'h~D13 -Ha DHXOW OJOM '! DU~HMYOU OgD  HOE ~HB~U 

o~ono3na [NI !Uoxa DH natrou AYUDUMB A a ~umg!ah DHH~OIU om 'MIDB~W~O+H! axow 
'I~HH~U~H~O OJOHam ~OID&!UDHJM~ 'Ddoltr~h~hD hHDl3 OJOH~XU~~ 

-hwlca !HD13 h M3qlU~OXDHE ntr ID1 'B!~~u~uw! -&0d Mh OJOH~XUK~DE YMHB!&DYB 'B!wE!HDX~W 

YOH~XD~U!~ 3h~ox~a aH XMH~UM~!U ~DHUO XM~H! a!lHawaua tr~~am!wadau 090 B!H~JMBU 

' [ n D)IMHqUHh!U U!XB MG(HSUMh!U DH ql~ltr~~~dl a!dolod t(HHDldag0 hwtrdUDH XMHB!&DYB'UDU)I 

-0U M~SU~UW! !HDBO~~H~J 'D~o~D~H~UHOY -H~UDH 'Mlhg aXOW ah .~~HHDUM~OYMB OJO! 

DL odou~&ad B!UDH!WOH wodogoU xDxaw XMY !UOBMU)I(OW tr3q1aad~m~od OH~DHE uwtrodn 

-odurn 9 DHaH!WE Mlhg aXOW ! hJ 0 1 3a~e!doU -MdU MWMBOYlDUOU Dl MWDYM~~DU MW!Hm!HBO& 

OHEMU~M~U B!~~u~uw! MBlOU DlOl3Dh '!Wax3 &! W0EDd D~O~DE!UDHJC~~ OJOH~UD~~~~!H~ 

DH ~wM~atfaeo~ 'a!l~awaua MWDUDH!WOH !HHDB~~O~~DE M~U .A)IWE~UDH hwoq~lodoec 

E ' 13 ! &a B!lHaWaUa MWDUDH!WOH tr3913DhDH OgD ~WOWK~U h tr~awodu OJOBOUl!03 trHHabl!W 

-EMB DYB '~O~ODD~ E a!3quhuw! xu~lh~owtrdu -adau tcxl3oehgtl!e !~M!H!u M!HUO!UOUI!B~ 

ql3!H0O~!U3OU 3augod~e OHHMU~EE~~ dol~d OH 01 'a3ql3ado~aou !UOXB OH a!noAlws 

-aHaJ yah '3~n ! aEn  ON xmHawaua xosu oinxtr 'Uo!Uoul!e3 HMUO 13413hh!B3~~ 'b~a!d 

DH ~JMHDBOU~~E YMYl 'dol~da~a~ FMHSU!gDU OJOHh!JOU OJOYOSMB hJhdUDH OHDUOU U!X8 

-MISU~W 3 D~O~DE!UDHJM~ OJ0438 MlOg !MY6 DH OJ01 u!8 !130HXaUDE '8!UO!uOU1!83 

-od trm wolHawaua wuauuxoe WMHU~~DH HY~!H!U E I~~UDUDLD~~ gnxtr '~OLDYM~H! MUOXB 

'BU~H OJOHh!JOU XUHqUDHJM3 DBu 3DW H!a .xolnaodu XOqlDJ 

HDU M!HL~~M~u XDUOXMB OJO! DH '[n DYMH -Dg h ~MHDDM~OYMB MLhg aXOW dolo&!uo~ 

-4UMh!U ~~HH~U~H~OU!XB DH ~DU~OU YMYM'HDU -JM3 ~HH~uD~~~B!H~ ~JMHDBOHOUO~UDE 





niHifiUi c s i r n o s a  nnnMa 6yne.pyxa~~c~ B 300- D l  4 3axuqa10~b ~ i q  h n y n b c i ~  ~HUJO~ nomp~oc~i. 
POTHbOMY HanpRMKy. KOHA~HCOTO~M C2, C3 B ~ ~ K O H Y O T ~  p03B1R3- 

Jionn D l  1 ... D l  4 BUKOH~IOT~ ~OXHCHY p o n b  KY y natiulory xwsneHHn. 
npn n in lcnoqe~t i i  c w r ~ a n i 3 a ~ o p a  no ~OBH~UIH~X AO cxeMu C B ~ T ~ O B O ~ O  c n r ~ a n i 3 a ~ o p a  aB- 

nmnris '414 npc lc rpo i~ .&onn D l  1, Dl2 o 6 ~ e  TOP n o n a e  ~ K Y C T W ~ H M ~ ~  c n r ~ a n i 3 a ~ o p ,  

xyon a~nniryny i~nynbc is ,  n ~ u o  B o w  nepeew- M~H~OTIOPHMA n 1 ~ 3 o ~ n n p o ~ i ~ ~ ~ a ~  3 B ~ Y A O -  
qyon HanpyTyxnsneHtisl Ha 0,7 B, a donu D l  3, WHHM reHepaTopoM. 

Ha PHCyHKe ~OKO3OHO CXeMO flpOCTOr0 HMK C B ~ T M T  c MOKCUMOJ~~HO~~ RPKOCTbK). Ha- 
CBeTHnbHMKO H a  CBeTOAUOnOX, co6pa~~oro I l P X e H M e  nMTOHMR 4,5 B, B BblMtO'4eHHOMCO- 

M. Cnoap~o~  (Ascrpan~~). C ~OMOU~K) MM- CTORHMM a e M a  no~pe6nne~ TOK o K o n o  5 MA. 
KPOCXeMbl LA4391 4 BblnOnHReTCR CTYfleH'40- Korna BKnloqeHbl BCe C B e T O ~ H O ~ M ,  no~pe6- 
croe perynMposaHHe R~KOCTM cseTonMon- n n e ~ b l k  TOK o K o n o  205 MA, pacceuBaHMe 

HOrO CBeTLmbHMKa B 1 0-TM Warax.  P ~ ~ M C T O P  MOUHOCTM 307 MBT. 
R1 COflpOTMBneHMeM 620 OM C03nOeT H a  n p M  MCflOJlb3OBOHMM I lMTCl lo~MX HOnpR- 

KOXnOM CBeTOnMOne TOK OKOnO 20 MA. no- X ~ H H ~  6 B H BblWe H ~ O ~ X O ~ M M  OTpaHMIIM- 

TeHQMOMeTPOM VR 1 3OnOeTCR ~eo6xon~- TeJlbHbli p e 3 M f l O p  R3 m R  OrpaHnreHHn Moq- 

MOe H a n p R x e H l l e  H a  B x o n e  INPUT (BblB.5) HOCM POCCeMBOHMR no 500 MBTMHKPOCX~- 

IC1. Korna ero conpowanewe paw0 Hynio, M ~ I  LM3914. Hannwe n o 6 a s o ~ ~ o r o  
CBeTMnbHMK BblKJllOYeH, f lpM nOjJO'4e H a  BXOn pe3MCTOpO R3 ~ p e 6 y e ~  KOHneHCOTOpO 

INPUT BCerO HaflpRXeHMR IlMTOHHR CBeTMnb- eMKOCrblo 10 MKQ) J$lR pO3BR3KM n0 ilMTOHMIO. 




