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NEPEOATHUK ONA PABOTHI
HA YACTOTE B ANAMA3OHE 27 MI'L,
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MepepaTtunk paboTaer € y3KOMONOCHON
4acTOTHOM Moaynsuuen Ha dactote 27,12
MU, oH no3BonseT nepeaaBaTb 3BYKOBbIE U
OBYXTOHanbHble  curHanbl. Ero  MoxHO
1ucnonb3oBaTb B COCTaBe CUCTEMbl paguvo-
ynpaBneHus, pagmooxpaHbl, a Tak Xe Ang
yAaneHHoro akycTuyeckoro KkoHtpons. Ha
cxeme Ans  nepejaus  ABYXTOHanbHbIX
curHanoB obo3HauyeHa cTaHgapTHas Tene-
(hOHHas KnaBuaTypa, HoO BMECTO KHOMOK BCEX
UMW oTAenNbHbIX, @ TaK XXe U COBMECTHO C
KHOMKamu, NyTeM napannenbHOro BKIIYe-
HUS UM, MOXHO UCMONb30BaTh 3aMblkalowmne
OaTuYMku Ny 3amMblkarolmMe KOHTaKkTbl pene
0N aBTOMAaTUYecKor noaadun AByXTOHalb-

HbIX CUrHarioB noj BO3AEWCTBUMEM KaKUX-TO
BHELHUX (paKTOpPOB UMW YCTPOWCTB, B 3aBU-
CUMOCTU  OT  KOHKPETHOro  MPUMEHEHUS
[aHHOro nepeaaryuka.

Mpvem curHana nepegaTtynka BOZMOXEH Ha
nobylo  nopTaTMBHYIO UMW CTauMOHapHYo
CB-pagnocTaHumio (U NpUeMHbIA  TPaKT)
CMOCOBHYI0 MPUHUMAaTb CUrHam Ha vacTtoTe
27,12 Ml'y c y3konorocHoW mopynsauuen u
YCTPOMCTBOM [Ans [OEKOAUPOBAHWUSI CTaH-
naptHoro DTMF-curHana.

MepepaTtunk paccuntaH Ha paboTy Ha 75-
OMHYI0 Harpysky. HanpsbkeHne nuTaHusi
MoXeT OblTb oT 8 go 15V, npu nutaHuu ot
akkymynstopa HanpshkeHuem 13,5V oH pas-
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BuBaeT mowHoctb 0,3-0,5 W. Tok notpe-
6neHusa npu nepegaye okono 75mA. Pabo-
TaeT nepegartyvk Ha vyactote 27,12 My,

Bbicoko4acToTHast YacTb Cxembl nepepart-
YyMKa COCTOMT W3 3ajalolero reHeparopa,
00bEAMHEHHOrO C BbIXOAHBIM yCUNUTENeM
MOLLIHOCTM, BbINOMHEHHOro Ha TpaH3ucTopax
VT1 n VT2. TpaHauctopbl VT1 n VT2 Bknto-
YeHbl MO COCTaBHOW Cxeme, B pesynbraTe
MOLLHOCTb pagMoyacToTbl  Ha KosnnekTope
VT2 pocturaetr 0,3-0,5W. C konnektopa
VT2 curHan noctynaeT B aHTEHHY u4epe3s
COrmacylLmMin  KOHTYp U KoaKkcuarbHbIN
pasbem X1. Tok noTpebneHnss kackagom
okoro 55-65 mA.

BbixogHon curHan 4epes cornacyrowum
koHTyp C15, L3, C16, C14 noctynaetr B
aHTeHHy 4epe3 X1. KoHTyp HacTpoeH Ha
BOMTHOBOE COMPOTUBMEHWE aHTeHHbl 75 Om,
HO €ro, B Mpouecce HanaXuBaHWs, MOXHO
nepecTpouTb U Ha Apyroe BOJIHOBOE COMpo-
TUBNeHWe, Hanpumep, Ha 50 Om.

YacToTa reHepauuun 3apgaeTcsd KBapLeBbIM
pe3oHaTopom Q2. OHa JoMmKHa COOTBETCTBO-
BaTb f0boi YacToTe B AvanasoHe 27 Mlu, B
OaHHoM cryyae, 3To vactota 27,12 My
(3aBMCMT OT UCMOMb3YyEMOro KBapLEBOro
pesoHaTopa).

McToYHMKOM 3BYKOBOrO MOAYNMUPYHOLLEro
cUrHana CrnyXvT WMMOPTHbIN 3NeKTPETHbIN
mukpodpoH M1 (oT TenedpoHa Tpy6ku). Ero
YyBCTBUTENMbBHOCTb MOXHO  YCTaHOBUTb
noacTpoeyHbim pesuctopom R4. OcHoBHoe
ycunedne HY  curHana BO3NOXEHO Ha
onepauuoHHbin yeunutens A1. Ero koad-
(PULMEHT  YCUMEHUS MOXHO YCTaHOBUTb
noabopom conpoTuBreHusi peauctopa R8.
Hanpspkenne c¢ Bbixoga A1 noctynaeT Ha
moaynsaTop Ha Bapukane VD2 u kaTywke L1.
OnTUmanbHbIi  peXxuMm  MoaynauMnM  MOXHO
YCTaHOBUTb NOACTPOVKON KoHaeHcaTopa C9
1 kaTywkm L1.

Ona reHepauuu ABYXTOHaNbHbIX KOLOB
ncnonb3yeTcs MUKpocxema D1 -
KP1008BX16, oHa npeactaBnsieT cobon
reHepatop TOHanbHOro Habopa TenedoH-
Horo annapaTa. Ytobbl nepepatb curHan,
COOTBETCTBYIOLLEN ONpeaeneHHon uudpe,
HYXHO Ha knaBuaType HaxaTb COOTBET-
cTBylOLLYy KHOMKY. Kak yxe Obino ckasaHo,
BMECTO KnaBuaTypbl UMW BMECTE C KraBua-
Typo# MoryT paboTatb M 3amblkawowme
KOHTaKTHbIe [aT4yMKW, BKIIIOYEHHbIE BMECTO

KHOMOK UMW napannenbHOM onpeeneHHbIM
KHoMkaMm. B aTom crniyyae nepegaHHbii Kog
OyaeT Ha NpueMHOM YCTPOWCTBE NOKa3biBaTb
KakoW 13 gatymkoB cpaboTan.

Mpn atom Ha BbiBoge 12 D1 BO3HWMKHET
aByxdactoTHoe HY HanpsikeHue, Hecyluee
UHdOpMaLUMIo O Koge, U Yepe3 noacTpoey-
Hbln pesuctop R3 n koHaeHcatop C5 aTo
HanpsXeHUe 3BYKOBOWM 4aCTOTbl MOCTYNUT Ha
BXO4  oOnepauuoHHoro  ycunutens  Af.
YpoBeHb BbI3LIBHOTO CUrHana YycTaHaenu-
BalOT NOACTPOEYHbIM pesncTtopom R3.

Knasuatypa wucnonb3yetcsi rotoeasi, OT
TenedoHa — TpyoKu.

Onsa katywkn L1 ucnonb3yeTtcs kapkac OT
KOHTypa mogynsi useTtHoctu MLU-3, MLI-31,
MLU-41 ot Teneensopa Tuna 2...4-YCLIT. Ha
CeroaHsILUHUIA AeHb 3TO Camble AOCTYMHbIE U
3a4acTyl0 CoBeplUeHHO GecnnaTHble Kapka-
Cbl AN1S1 KOHTYPOB, paboTallmx Ha YacToTax
0o 30-40 Mrly. Katywka cogepxuT 16 BUTKOB
npoeoga 3B 0,1. KeapueBbli pe3oHaTop
Q2 nyywe BbIGpaTb C 4actoTon, 0603Ha-
YeHHol B k'y. KBapueBbliii pe3oHatop Q1 ot
TenedOHHOro annapara unu Tpakra usobpa-
XEeHVs Tenesusopa Unv BuaeoMarHuTodoHa
Ha ctaHgapT HTCL-3,5.

Opoccenb L2 HamoTaH Ha NOCTOSIHHOM
pesuctope MIJIT-1, conpoTuBneHvem Gonee
100 kOm, oH copepxut 50 BUTKOB MpoBoaa
M3B 0,35.

Kartywka L3 BeinonHeHa nposogom 3B
0,61, oHa OeckapkacHasi, BHYTPEHHWI aAua-
meTp 10 MM, Bcero 12 BUTKOB.

Bce noacTtpoeyHble koHaeHcaTopbl KIKM.

Ha TpaHauctope VT2 cgenaH umnpoBu-
3MpPOBaHHbIA paguatop M3 raiku U CTOMKU
LLIMPOKNX Lano, yepeayrwmMmcs c
wanbamun manoro guameTpa.

Aearios B.H.

Jlumepamypa:

1. Aearnos B.H. «CB-paduocmaHyusi ¢ uHOu-
8UOyaribHbIM 8bI3080M».

XK. PaduokoHcmpykmop, Ne 7, 2006 e.
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Ha pucyHke nokasaHa cxema OfHOTpaH-
3UCTOPHOrO pagvoMuKpodpoHa, npeaHasHa-
YEHHOro Ansi nepegayn curHana Ha nobon
paguoBellatenbHeln npueMHnk ¢ FM-gua-
nasoHom. [anbHocTb cBsA3n 10-100 meTpos,
3aBUCWT 1 OT YCrOBUIA CBSI3WU, U OT YyBCTBU-
TENbHOCTU NMPUEMHUKA.

Mepepatynk BbINOMHEH HA €AUHCTBEHHOM
TpaHsucTtope VT1. YactoTta 3aBUCUT OT KOH-
Typa L2-C1-C2. MonoxwutenbHas obpaTtHas
cBA3b, Heobxoaumasi AN reHepauuu ocy-
LLLEeCTBNAETCA Yepe3 eMKOCTHbIN TpaHcdop-
matop Ha C1 u C2. lNpuyem, noacTtpaveas
3TV KOHAEHCATOPbl MOXHO He TOMNbKO U3Me-
HATb 4acTOTy HAacTpPOWKM, HO W W3MEHSTb
rnybuHy nonoxuTensHon obpaTHOW CBA3MW
(HacTpamBaTb HYXXHO MeTOAOM rnocneso-
BaTemnbHbIX  MPUONVKEHWN), Tak  4TOObI
MOXHO ObINo A006UTbCA Haubonblueil Aanb-
HocTM npuema. Ho, npu aTom cnegyet
crneavTb 3a HarpeBoM TpaH3ucTopa.

AHTeHHa npeacTaBnseT cobol  Kycok
MOHT@XHOro MpoBoAa, AfIMHa  KOTOPOro
TaKkke BMUSET HA YacTOTy HaCTPOWKW.
KoHgeHcatop C4 cHwxaeT BenuYuHy 3TOro
BMMAHUA. HacTtpoiiky koHgeHcatopamu C1um
C2 HyXHO BbINOMHATE TOMbKO Mpu paboTte ¢
TOWN @HTEHHOW, C KOTOpOW pagvoMUKpPOdOH
Oynet pabotatb B JanbHeuwem. 3ameHa
aHTeHHbl  NoTpebyeT HOBOW  HAacCTPOWiKu
koHaeHcaTopamu C1 1 C2.

MopynaTopom CryXuT 3MeKTPeTHbIN MUKPO-
doH M1. OH BkmoueH B 0asoBylo LUenb
TpaHaucTopa W nutaeTcs ero 6a3oBbiM
HanpsbkeHnem.  OT HanpsbkeHns Ha 6Gase
TpaH3nucTopa 3aBUCUT He TOMNbKO KOmMek-

TOPHBIA TOK, HO M €MKOCTb Mnepexofa TpaH-
3ucTopa. 3Ta eMKOCTb OKasblBaeT BIUSHWE
Ha 4acTOTy HaCTPOWKM  KOMMEKTOPHOro
KOHTypa. [Mpu paboTe 3NeKTPEeTHOro MUKPO-
coHa HanpsbkeHne Ha 6ase TpaH3ucTopa
MeHsieTCs, TaK Kak Ha MOCTOSIHHYI COCTaB-
NSAOWY HaknagbpiBaeTca U nepemeHHas 34
Cc Bbixoga MukpodoHa. B pesynbTate
MEHSIeTCA He TOMbKO KONMEKTOPHbIA TOK
TpaH3ucTopa, HO U ero emkocTb. Moaynsums
nony4yaeTcs CMELUaHHOro Tuna - amnnunTya-
Has 1 vyacToTHasdA. Ho Ha kavecTBO npuema
3TO He BMWSAET, MOTOMY YTO YacCTOTHbI
[eTeKTop MpUEeMHMKa XOpOoLLO nodasnseT
aMMUTYAHYI0 MOAYNALMIO.

Katywka L2 — GeckapkacHasi, BHYTPEHHUM
anameTpom 4 MM, cogepxuT 8 Butkoe 3B
0,61. Katywky L2 B npouecce HanaxuBaHusi
MOXHO NoOACTpaMBaTb MyTEM CXUMaHUS -
pacTsxenns. Npyn OKUMaHUM MHOYKTUBHOCTb
YBENUYMBAETCH, MPU PacTSHKEHUN - YMEHb-
LiaeTcs.

Katywka L1 — HamoTaHa Ha NOCTOSHHOM
pesuctope Tuna MIIT-0,5 conpotuBneHnem
6onee 100 kOwm, cogepxuT 100 BUTKOB MOB
0,09.

OneKTpeTHbI MUKPOPOH MOXHO nonpobo-
BaTb 3aMEHUTb NOOLIM aHaNOMMYHbIM.

[ns HanaxuBaHua noTpebyeTca paauo-
BelatenbHbi npuemHuk ¢ FM-guana3oHom.
Hy>XHO BKMIOYUTL PagMoOMUKPOOH C aHTeH-
HOW 1 ycTaHoBUTb koHaeHcaTopbl C1 1 C2 B
cpegHue  nonoxenus.  3aTtem, nogasas
Kakue-To 3BykM (MOXHO NpOCTO BOAUTH
nanbueM no MWKPOMOHY) HYXXHO roimaTb
curHan paguonpuemHukom. Ecnm 31O He
yaaetcs, crerka pacTaHyTb KaTywky L2 (unm
ckatb) W ewe pas nonpobosaTtb. lNocne
HecKONMbKMX nonbIToK npuem 6yaet. 3atem,
nogctpameass C1 n C2 cmecTuTb 4acTtoTy B
Hanbornee yaoOHbIA y4YacTok AvanasoHa (B
nycToe OT paAMoCTaHUM MecTo), U B TO Xe
BpeMsi, Oo0WUTbCA Havbonbluei adanbHOCTM
npvema. [lenaetca aTo nyTem nocrnegosa-
TenNbHbIX npubnMmKeHui, nogcTpaveas
KoHgeHcaTopbl C1 1 C2.

lopuyk H.B.
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YCUNUTEIb HY ANnA KAPMAHHOIO

MI1-3 MJIEEPA
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B HacToflllee BpemMsA O4veHb MOMynsipHbI
MM-3 nneepbl C BCTPOEHHOM «NaLu»-
namsTblo. TO OYEHb MUHWUATIOPHbIE UMKPO-
Bble WHAMBMAyanbHble cpeacTBa ayavo-
BOCMpou3BeaeHus, paboTawouime Ha ronoe-
Hble TernedoHbl. MHore wu3 HuUx Kpome
yHKUMM BOCMPOU3BEAEHUS ayano-channos,
3anucaHHbIX B HWX TMOCPeACTBOM Nepco-
HanbHOro KOMMbIOTEPA, MMEKT BCTPOEHHbIE
YKB-YM unun mHorognanasoHHble umMdpoBbie
NPUEMHUKM 1 PyHKUMIO 3BYKO3anuWCu Kak OT
BCTPOEHHOTO MUKPOKOHA, TaK U OT BCTPOEH-
Horo paguonpuemMHuka. [pakTudeckn, —
ayavoUeHTp pasmepoM ¢ Hanepctok. OpgHa
npobnema, — paboTalT OHWM TOMbKO Ha
HayLwHWKW. NS rpoMKOro BOCnpousBeaeHus
Heobxoanm AoNONMHUTENbHbIV BHEWHUA YHY
1 akyctuyeckue cuctembl. Kak BapuaHTt, —
MOXHO WCMOMb30BaTb aKTUBHBLIE «KOMOHKMY
ONS NepcoHanbHOro KoMmmblTepa, HO Heao-
porve «KOMMbIOTEPHbLIE KOMOHKU» OObIMHO
BOOOLLE HE 3HAKOMbI C MOHATUEM «Ka4eCcTBO
3Byka», a Oonee KavyecTBeHHble W CTOAT
MHOTOKpPaTHO JOPOXe.

30ecb npuBOAWTCS CXeMa CamoaenbHOro
Becbma GrogkeTHoro ctepeo—YHY ¢ BnomnHe

109-01AF11-01
(220V/13+13V2,2A)

s1
~220V
Pa—

NPUNUYHBIM KA4ECTBOM 3BYYaHus (Ha ypoBHE
HEeQopororo  CTauMOHapHOr0  KOMMAaKTHOro
My3bIKanbHOrO LeHTpa). Ycunutenb AByxka-
HanbHbIA, BblgaloWwmi no 6W Ha kaHan npu
KHW Ha vacTtote 1000 Iy He Gonee 0,6%.
MakcumansHass mowHocTb 9W Ha kaHan.

B ycunutene ectb aHanoroBble perynsto-
pbl Tembpa no HY n BY, perynsatop rpom-
KOCTU 1 cTepeobanaHca. Mpu pabote MOXHO
nonb3oBaTbCA Kak WMW, Tak W opraHamu
perynmpoBk/  UCToYHMKa curHana (MM-3
nneepa).

BxogHoe conpoTtuenexne YHY oTHocuTenb-
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Ho Benuko (100 kOM), mosTomy ecnu curHan
6yaeT nogaeaTbCst Ha Bxoa YHY He c nuHent-
Horo, a ¢ TenedoHHoro Bbixoga MIM-3 nneepa
MOXeT noTpeboBaTbCs CoO3AaTb 3SKBUBANEHT
ronoBHbIX TenedoHOB AN Harpysku TenedoH-
HOro  yCunuTens UCTovHuKa curHana. Caenatb
3TO MOXHO BK/IIOYMB MapannenbHo KaXaomy
Bxofy 3Toro YHY no ogHoMy COMpOTUBEHUIO
30-100 OM. 3Tn conpoTuBneHus 6yayT urpatb
ponb KaTyleK FonoBHbIX TenedoHoB. OpHako,
9KBMBaNEeHTa HarpyskM MOXeT W He mnoTpe-
60BaTbCs, — BCE 3aBUCUT OT CXEMbI BbIXOAHOIO
Kackaga TenedoHHOro YCUnUTenst KoHKpeTHo
moaenun MIM-3 nneepa.

Cxema YHY nokasaHa Ha pucyHke. OHa
NnocTpoeHa Ha oOCHoBE [BYX  MWKPOCXEM
TDA2003. 3To uHTerpanbHble YM34, aHanoruny-
Hble MUKpocxemam K174YH14.

MUKPOCXeMbl BKJIOUEHBI MO TUMOBOW CXEME,
peKoMeHAOBaHHoON npowussoauTenem. Pasnuuve
TonbKo B napametpax OOC — uenei.

MpakTnyeckn mmkpocxema TDA2003 npeacras-
NSIET coboM MOLLHbIN onepaLnoHHbIN YCUNUTESb,
paboTalowmx € OfHOMOMSIPHLIM MUTAHWEM, W
KO3 OULMEHT yCuneHnss ero onpeaensieTcs
napameTtpamy uenn OOC, BKIOYEHHOW MeXay
WHBEPCHLIM BXOAOM W BbIXOAOM. 34eCb ToXe
camoe. B 4aCTHOCTU W3MeHATb Ko3(pPULMEHT
YyCUNEHNs: MOXHO MoABopoM  ConpoTUBNEHUS
R18 vnun R22 (ans apyroro kaHana). 3To MoXeT
noTpeboBaTbCsl ANsi KOPPEKTUPOBKN k03IDDOULM-
€HTa YCUNEeHWUs Mof KOHKPETHbIM  UCTOYHMK
curHana (U3MeHeHuWe YyBCTBUTENBHOCTU), a Tak
Xe, ecnm 3To Heobxoaumo, ANs BbICTABNEHUS
paBeHCTBA  YYBCTBUTENIBHOCTM B KaHanax
(HanpuMep, € y4eTOM aKyCcTU4ecKol o6CTaHOBKM
roMelLeHnsl, rae AaHHbiii YHY 6yaeT paboTats).
Brnpouem, Ans  perynupoBkU  COOTHOLLEHMWSI
YyCUNeHVs B KaHanax ecTb perynsitop crepeo-
6anaHca Ha nepemMeHHoM pe3uctope R8 koTo-
PbIM  perynupyeTcs COOTHOLIEHUst  LWYHTUPO-
BaHWs  MoONy-pe3sncTopoB  CABOeHHoro  R7
(perynsTopa rpoMKoCTh).

BxoAHOM CWrHan nocTynaeT uepe3 [Ba
pasbema L 1 R. 3To «asmatckue» pasbembl. Ans
noaK/YeHUs K Bblxogy MI-3 nneepa HyXHo
coenatb  kabenb, — Ha OAHOM  KOHLE
COOTBETCTBYIOLMIA TenedoHHbIN LiTekep, Ha
Apyrom [Ba «asuaTckux» wTekepa. Co Bxoaa
CUrHan MoCTynaeT Ha MaccMBHYD — Cxemy
perynvposok. CHavana perynatop Tembpa no
BY (R1) 1 HY (R6). 3aTem perynsitop rpoMKoCTH
Ha CABOEHHOM nepeMeHHoM pesuctope R7 un
perynsatop crepeobanaHca R8.

Co CxeMbl perynvpoBKW CUrHanbl KaHanoB
nocTynatT Ha Aea YM34Y Ha Mukpocxemax Al n
A2,

VICTOYHMK nuTaHus TpaHcdopMaTopHbIi, Ha
HW3KOYACTOTHOM cunoBoM TpaHcdopmaTope T1
Tvna 109-01AF11-01. Y Hero nepBu4yHasi obMoT-
ka Ha 220V, a BTOpudHas Ha 26V u Tok 2,2A C
OTBOAOM OT cpeaHeli uactu. OTBog obpasyer
cpeaHiolo Touky (GND). MockonbKy eCcTb OTBOA
OT LieHTpa BTOPUYHOM OBMOTKM, CXEMY Bbinpsi-
MUTenst peleHo 6bino caenaTb Mo ABYXMOMy-
nepvioaHol cxeMe Ha aByx avogax VD1 u VD2.

MICTOYHMK He CTabunmnavpoBaHHbIN. MoXHO
1Cronb3oBaTh Apyrol TpaHcdopMaTop ¢ aHano-
rMYHbIMWM  napameTpamu. Ecnu  6ypeT ogHa
obMoTka Ha 11-13V, cxeMy BbINPSAMUTENS HY>XHO
6yneT caenaTb MOCTOBOW Ha YeTblpex Avofax.
MoXHO nWTaTb W OT TFOTOBOMO WCTOYHMKA,
NOCTOsIHHBIM HanpsbxkeHneM 12-18V npu Toke He
HWxe 2 A, Hanpumep, oT 61oka NUTaHUs Kakom-
TO KOMIMbIOTEPHOM Nepudepun Unm oprrexHnKu.

AKyCTUYECKME CUCTEMBl cofepXaT Mo [ABa
OVHAaMWKA, — OAWH  CPeAHEHW3KOYACTOTHbIN
(wwupokononocHoi)  MolwHocTblo 25W  conpo-
TuBneHneM 4 OM, U OAWMH BbICOKOYACTOTHbIN
MolHocTbto 15W 1 conpoTuBneHvem 8 Om.
BbICOKOYACTOTHBIN ~ AMHAMWUK  MOAKIOYaeTcs
yepes KoHaeHcaTop C13 (C14), koTopblit BMeCTe
C COMPOTMBNIEHNEM BbICOKOYACTOTHOTO AMHaMU-
Ka obpasyeT npocTeniumii dunbTp BY.

LLInpoKononocHble ovHammkn  FD115-7,
BbICOKOYacTOTHble Tuna FDG20-1. B npuHumne,
MOXHO UCMONb30BaTh ApyrMe aKycTudeckue
CUCTEMbBI, 3aAaBLIMCL MapameTpamm — Makcu-
ManbHas MoLUHOCTb He Hwxke 10W, conpoTus-
nexHve 4 Om.

Mpu paboTe MUKpoCXeMbl HarpeBsaroTcs, NoaTo-
My wuM TpebyeTca TennooTBoa. Paawatopbl
MOXHO cAenaTb M3 OUMHKOBaHHOro Metan-
nnyeckoro npocdunsi, KOTopbIM UCMonb3yeTcs
ans  c6opKkU KapKacoB KOHCTPYKLMIA U3 rvnco-
KapToHa (MOoToMKK, Neperopoakun). Ansa Kaxaoro
pagvaTopa HyXHO OTpe3aTb MO ABa Kycka
AnvHOM 20-25 cM. 3aTeM OaWMH M3 KYCKOB
paspesaTb BAOMb Ha [BE OAMHAKOBbLIE YacTU B
Buge [OByx YyronkoB. [anee paBa yronka
CK/1aAbIBAlOT  «BMNEPEKPLILLIKY» W MOMEeWalT B
cepeavHe Uenoro Kycka. Bce conpsiraemble
NOBEPXHOCTU HY>XHO NpoMasaTb TenionpoBoA-
HoM nacToil. B cepeavHe KOHCTpYKUMW CBEPNST
oTBEpCTUE KyAa KpensT MUKPOCXEMY.

lMoriyos I
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ANCTAHUMOHHOE YMNPABIEHUE
ANnA CTAPOIO TENNEBM3OPA

Ha 3akate CCCP nosiBunuce v 6binu

nonynpoBOAHUKOBbIE TeneBu3opbl
cepum «YCLIT». HekoTopble U3 Hux u
celivac B cTpoto. OcobeHHO fgonrosey-
HbiMW ObIMU TeneBu3opbl C pa3mMepom

O4eHb nonynspHbl OTeYeCTBEHHble
H’]

akpaHa 51 cm no guaroHanu (KMHeckon
6bIn BeCbMa HagexXHbIM). KOHeYHO, OHY

2 555

A1

y)Ke COBCEM HEe OTBevalT COBpemeH-

HbiM TPEOOBAHMAM, HO Kak «AauHbli

BapWaHT» elle BMNOfHe NPUroaHbI.
Kak-To, OT Heyero genarb, NOSBUAMNOCH

— Cf1
0,01M

1 VD2
1N4148

Puc.1.

KenaHue YCOBEpPLUIEHCTBOBATL CTa-
peHbKylo, yXe AaBHO «aadvHyo» «Papyry-
51TLI315», [ONOMHUB eé cucTemon
OMCTaHUMOHHOrO ynpasneHusi. Celvac yxe
nprvobpecTn «poaHOM» MOAYNb HEBO3MOXHO,
noaToMy GbiNo peleHo caenatb YnpoLeH-
HY0 OJHOKOMaHOHYK CUCTEeMy, MO3BOSSIHO-
Lyto xoTs Bbl NepeknoyaTb NporpaMmbl «no
Konbuy». MMKpOKOHpoOsrepbl 1 cnew. MUKpo-

C1-R1, npu HanaxuBaHum  nogbopom
pesvctopa R1 Hy>XHO yCTaHOBWTb Ha BbIXOAe
MuKpocxeMbl (BbiBog 3) yacToTty 38 k.
MpsmoyronbHble UMMNyMbCbl YacToTon 38
kKl'y noctynatwoT Ha 6asy TpaHauctopa VT1
yepes peauctop R2. [Ouogbl VD1 n VD2
BMecTe c pesuctopom R3 obpasyioT cxemy
KOHTponsa Toka vepes WK-ceetogmog HLA.

CXeMbl cpasy
ObInn OTBEPTHYTHI R4 1K
no npuyMHe He- 55 T _f_,, +12v
peHTabenbHoOCTH, 16 1%3;‘
n cuctema 6bina . 13
caenaHa u3 Toro, , VD2
4YTO WMENoCb B V KT3102 o —pt—>
Hanuuum. e 141y i VD3

A VMEHHO, H- - d X VHD4 > .
TerpanbHbI Tan- TS"(')E%sl - ) D1 22— 3
mep 555, UK cee- 10m K561MEQ ] 5.
Togmog  LD271, 3 _v%'e—> [ £
UHTEerpanbHbIi VD1-VD9 - 1N4148 W 26
doToNpUEMHUK |JR vBm > g
TSOP4838, cuer- 5 4_9|_> g
urk  K561UE9 un NE VD8 ¢
nnoc  ewe no- 8 » VB|_>D9
Mernouun. - B N

Cxema nynbTa Puc.2.

ynpaBsreHusi no-
KkazaHa Ha pucyHke 1. OH npeacTaBnset
cobov reHepaTop WMMNynbCOB YacToToh 38
kK[4, Ha BbIXxO4e KOTOPOro BKIOYEH 4epes
KoY MHpakpacHbin ceeToamon. 'eHepatop
NOCTPOEH Ha OCHOBE MWKPOCXeMbl «555»,
TaKk Ha3blBaEMOrO «WHTErpasnibHoro Tavme-
pa». YacroTta reHepauuv 3aBUCUT OT Lienn

Mpn noBbILLEHHOM TOKe HanpshkeHne Ha R3
YBENUYMBAETCS, COOTBETCTBEHHO YBEMNWYU-
BaeTCcs W HanpshkeHWe Ha amuTTepe VT1. U
Koraa HanpshkeHvue Ha aMmutTepe npubnu-
aeTcs Mo BEMUYUMHE K HampshkeHuio nage-
HMs Ha puogax VD1 mn VD2 npoucxogut
CHWKEHME HanpsbkeHuss Ha 6Gase VT1
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OTHOCUTENbHO 3MUTTepa, W MpUKpbIBaHWE
TpaHaucTopa.

Mmnynbcel MK-ceeTa, cnegyioliune ¢ yacTto-
Ton 38 Kklu wusnyvalTcs WHpakpacHbIM
ceeToanodom HL1.

YnpaBneHue - ogHoi kHonkon S1, koTopas
nogaeT Ha cxemy nynbTa nuTaHue. [loka
KHOMKa HaxkaTa nynbToM U3ny4alTcs uHdpa-
KpacHble UMMNYmbChl.

Cxema npuemHoro 6roka nokasaHa Ha
pucyHke 2. OH ycTaHaBnvMBaeTCA BHYTPb
TeneBv3opa, Ha Hero nogaeTcs nuTaHue
+12V OT UCTOYHMKA NUTaHUA Tenesusopa, a
katoabl avopos VD2-VD9 coeguHsitoTca ¢
KOHTaKTaMmu  KHOMOK  mopyns  Bblibopa
nporpamm YCY-1-10.

WK-umnynbebl, usnyvyaembie nynbToOM,
NPUHUMAIKOTCA WMHTerpasnbHbiM - hoToNpUEM-
Hukom HF1  Tuna TSOP4838. [aHHbliii
hOTONPUEMHMK  LUMPOKO MNPUMEHSIETCS B
cucTemax OUCTaHUMOHHOIO yrpaBrieHus pas-
NIMYHOW ObITOBOW 3MEKTPOHHOW annaparty-
pow. [Npu npueme curHana Ha ero BbiBoge 1
NpUCYTCTBYET TOTMYECKUA HOMb, a npu
OTCYTCTBAM  MPUHMMAEMOro curHana -
eavHnua.  Takum obpasom, koraa KHomka
nynbTa Ha)kaTa Ha ero BbIXO4E HOMb, a Korga
He Haxara - eguHuya.

TSOP4838 pomkeH nuTaTbCsl Hanpsbke-
Huem 4,5-55V, n He Bonee. Ho, ans ynpae-
neHust Moaynem Bbibopa nporpaMm Tenesu-
30pa HYXXHO Ha KHOMKW TpaH3ucTopHoro 8-
hasHoro Tpurrepa nogaBaTb HanpsPKeHue
12V. MoaTtomy, Ha mukpocxemy D1 nogaetcs
HanpsbkeHne 12V, a Ha cdoTonpuemHuk HF1
HanpsikeHne 4,7-5V 4epe3 napameTpuyec-
Kui ctabunusartop Ha crabunutpoHe VD10 n
pesucTtope R4.

CornacyoLmm ypoBHU NOTMYECKUX eaUHNL
Kackagom cnyxuT TpaHsuctop VT1. Tpu
3TOM OH WHBEPTUPYET OrMYeckue YPOBHW.
HanpsixeHue ¢ konnektopa VT1 yepes uenb
R3-C2 nocTynaeT Ha CHETHbI BXOA CHETHYU-
ka D1, paccunTaHHbIi Ha MNpUeM MOSOXKMU-
TenbHbIX umnynbcoB. Llenb R3-C2 cnyxut
Ona  nopaeneHuss owubok oT apebesra
KOHTaKTOB KHOMKW S1 nynbTa ynpasneHus.

Cyetunk D1 K56 1ME9 npeactaBnsieT cobon
TpexpaspsaHblA  OBOUYHBLIA  CYETUMK, CO
CXEMOW JecATMYHOro pgeluncbpatopa Ha
Bbixoge. OH MOXeT HaxoAMTbCH B OOHOM U3
BOCbMW coOCTOSiHUA OoT O oo 7, npu 3TOM
niornyeckas egvHMLa UMeeTcA TOMbKO Ha

OfHOM, COOTBETCTBYIOLLEM €r0 COCTOSIHMIO,
BbIXxoAe. Ha ocTanbHbIX BbIXOAaXx - Hymu.

Mpu kaxaom HaxaTuu - OTMYCKaHUU KHOMKW
nynbTa CYETYMK nepexoguT Ha  OdHO
COCTOSIHWE BBEPX, NPU 3TOM NepeknoyaeTcs
norvyeckasi eavHuiLa no ero Bbixogam. Ecnv
OTCcHeT Havanca € Hyns, To Yepes BOCEMb
HaXaTWUi  KHOMKW, Ha [OEeBATOe, CYETUMK
BEPHETCA B HynieBoe nonoxexue. U panee,
npouecc nepekntoveHns nornyeckomn
€AVHWLbI MO ero BbIXo4am MOBTOPUTCS.

WK-ceeTognon LD271 MOXHO 3aMeHUTb
nobbim UK-cBeTogMogom, NnpyMeHUMbIM A4S

nynbTOB  AUCTaHUMOHHOTO  YnpaeneHust
6biToBOM  annapatypoii.  PoTONPUEMHUK
TSOP4838 MOXHO  3ameHUTb  nioObIM

NOMHbLIM UMK MYHKLMOHAMNbHLIM @aHanorom.

Mukpocxemy K561VMIE9 MOXHO 3aMeEHNUTL Ha
K176ME9 wunu 3apybexHbiM  aHanorom.
MoxHo ncnonb3oBatb Mukpocxemy K561UE8
(K176U1ES8), npu atom 6Oyametr 10 BbIXxOAOB
ynpaeneHusi. Ytobbl orpaHnyuTb Mx Ao 8-u
HY)XKHO BbIXOZ, 3@ HOMEPOM «8» COeaUHUTb CO
BxogoMm «R» (npu atom Bxog «R» He coe-
OVHATE € OOWMM MWHYCOM, Kak 3TO Ha
cxeme).

Ounoabl 1N4148 MOXHO 3aMeHUTb NobbiMU
aHanoramu, Hanpumep, K521, K[O522.

MynbT nuTaetca ot «KpoHbl». MomelleH B
¢ytnsp oT 3yb6HoM weTku. MoHTax -
00bEMHBIN Ha BbIBOAAX MUKpOCxembl AT,

Cxema npueMHuka TOXe cobpaHa

00BEMHBIM MOHTaXOM W NpUKIIeeHa Kreem
«BP-4» K nepeBsiHHOMY KOpnycy TeneBn3opa
3HyTpu. [Ona rnaska dortonpuemMHuka s
ucnonb3oBan OTBepcTME ANs pasbema Ans
NOAKIMIYEHNS rONOBHbIX TenedoHoB
(oTBepcTe B TeneBusope ObiNo MycToe,
3aKpbITOE 3arnyLikol, camoro pasbema He
6b110).

Mopb6opom R1 (puc.1) HyxXHO nymbT
HacTpouTb Ha 4acToTy choTonpuemHuka. ITo
BMAHO No HanmbonbLue AanbHOCTU NpuemMa.

Ecnn cxema 3avHTEpecoBana, HO cTapoW
«Papyru» HeTt, €€ MOXHO Mcnonb3oBaTb U
0N nepeknioyeHns Yero-nubo 6onee cospe-
MeHHoro. K Bbixogam Mwukpocxembl D1
MOXHO Yepes3 pe3ncTopbl NMOAKIUYATL TpaH-
3UCTOPHblE KMIOYM, C 3NEKTPOMAarHUTHbIMU
pene Ha Konnektopax wnu cseToguogamm
MOLL{HbIX onTonap.

Komos B.H.
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YNPABJEHWE CIMYTHUKOBLIM
PECUBEPOM 13 APYTON KOMHATbI

Celyac y MHOTUX €CTb CMYyTHUKOBbIE
«Tapenku» ans npvema TeneBuaeHus .
OcobeHHO 3TO  pacnpocTpaHeHo B
cenbcko mMectHocTU.  CnyTHUKoBasi
cucTema npuema TeneBugeHus obbIYHO Q
COCTOMT W3 aHTEHHbl («Tapenku») u
pecvBepa, pPacnofioXeHHOTo  BHYTPU
nomeuwieHus. Bce 3apauu paguoka-
Hana no npuemy curHana fioxatcs Ha
3TOT pecusep, a Tenesusop paboTtaeT
TONbKO  (haKTUYECKN KaK MOHMUTOP.

TSOP4838 330

+5V
R104 R4

10K

1 K koHTponnepy

2

: 1

Puc.1.

HepocTaTtok cuctemsl, - MOXHO

NOAKMIYATL  TOMbKO  OAMH =
Tenesn3op, NMUGO HyXHO MOKy-
naTb MO OTAEINLHOMY pecuBepy
ANA KaXAoro Tenesusopa, YTo
OuYeHb HepelweBo. XOTs, KOHeY-

33kQ

HO, K OQHOMY pecuBepy, 4epes
npocTenLumnn pas3BeTBUTEND,

Input

Band out
= AGC pass g

Demo-
dulator

MOXHO BMOSIHE MOAKMOHUTL U \:‘
OBa v gaxe Tpy Tenesusopa,
4YTO BCE, OOLIYHO M genarT, HO PIN
nokasbelBaTb OHW ByayT ogHO 1

Control circuit

GND

To Xe. Bnpouem, ¢ 3TUM MOXHO
MUPUTBLCS, APYroe mrioxo, -

Puc.2.

4yTOObl  MEPEKNIOYMTL  KaHan

HyXHO OyaeT GeraTb Tyda, roe ycTaHOBIEH
pecuBep. OcobeHHO 3TO HenpuUATHO B 3aro-
pogHOM [JoMe, FOe pecvBep W [OMOMHU-
TeNnbHbIA TENEBMN30P MOMYT OKasaTbCs Aaxe
Ha pasHbIX aTaxax.

Tema gaHHOro BOMPOCA, MOXOXe, AaBHO
TPEBOXUT YMbl «PaiMOTEXHUYECKON ObLLeCT-
BEHHOCTU». [pakTU4eckn BO BCEX pagnoxyp-
Hanax 6binu cTaTbl Ha 3Ty TeMy, U MHOMO B
nHTepHeTe. OBbIYHO NpeanaraeTca gga Tuna
PELUEHUS - TPOBOAHON YANUHWUTENb U paguo-
YaCTOTHbINA.

He xo4y Hukoro obuaeTtb, HO pagmoyacToT-
Hblii BapuaHT MHE IIMYHO KaXeTCs MOMHOM
axuHeeil. Hy, cmoTpuTe, Begb curHan or
pecvBepa Ha [OMOMHUTENbHLIA Tenesu3op
nogaetcs no kabento, U 3TOT kabenb yxe
rae-To MporioXeH, B kabenbHOM kaHane wunu
NPOCTO MUXHYT NOA NIAVHTYC UM HanW4HUK.
A ecnv oavH kabenb yXe rge-To NPonoXunu,
TO Ty[a XXe MOXHO 3aCyHyTb W eLle OauH Ans
OVCTaHUMOHHOIO ynpasrneHusi. Tak 3a4em xe

YyauTk C pagnomoaynammn?

Takum obpasom, NPOBOAHOW BapUaHT onTu-
maneH. N3 Toro, 4to 6bINO OnNy6nMkoBaHo,
3TO 0ObIYHO CTAHAAPTHbLIN HOTONPUEMHMK Ha
oQHOM KoHUe kabens u WK-ceetoamopn Ha
apyrom. Ewe roe-to cxema Ha Mukpocxeme
UK TpaHaucTopax (BWAEN AaXe Ha MUKpO-
KOHTPOMNEpPe) 1 UCTOYHUK NUTaHUS.

A Xe pewmn MOWTW HECKONbKO ApPYyrm
nyTem, MOXeT ObiTb «BapBapckUM», HO OT
3TOro He MeHee, a gaxe 6onee acdekTuB-
HbIM.

Ha pucyHke 1 nokasaHa cxema BKIOYEHUA
cdhoTonpuemMHuka AUCTaHUMOHHOTO ynpasne-
Hua pecusepa «Topfield 5000CIl». Cxema
COCTOMT U3 MHTerpanbHoro chotonpremHvka
TSOP4838 u Heckonbkux Aetanen. Mpaktu-
YeckM BCE aHamnorMyHble CXembl APYrux
pecvBepoB  BbIMOMHEHbl TOYHO TaK e,
pasHuLa TOMbKO B TOM, KakoW UHTerpanbHbIn
hOTONPUEMHUK, Ha KaKyld 4acToTy, Hy W
LiokofieBka MOXeT oTnunyaTbes. [pu atom
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R10
TSOP4838 330 [ | Rk

1 K koHTpornnepy

[/ 2

3 1

JononHuTenbHbIA
TSOP4838

1

[V 2

3

Puc.3.

3ausonunposarthb.

+5V [anble, HyxHO OyaeT KynuTb

TOYHO TakoW >xe (OTOMPUEMHHUK,
KaK B pecuBepe, B MOeM cly4ae
aTo 6611 TSOP4838.

Ewe notpebyeTcs Hy>KHOW ANUHbI
TpPexnpoBoOAHOM kabeno  ans
QMEKTPONPOBOAKN C 3a3EMIEHNEM,
KenaTenbHO camblil TOHKUWA. Takow
Kabenb XOpoLl He TOMbKO TeM, YTO
B HEM TPV MPOBOAA, HO U TeM, YTO
3TV npoBoda pasHoro LBeTa, B
MoeM cnyyae - 6enblii, 3eneHbIn 1
CUHUA.

Kabenb npoknageiBal Tem xe
nytem, 4T0 W Obin  NPOMOXeH
Kkabenb AN nopgayn curHana Ha
TEeneBn3op.

3arem, Ha KoHUe BoO3ne Terne-
BM30Opa pasgenbiBal  kabenb u
npunavealo K Hemy BbIBOAbI [0-

BCE VHTerpanbHble (OOTONPUEMHWKU, Hesa-
BACUMO OT Mapku, Tuna, LOKONEBKA U
Kopnyca, hyHKUMOHANbHO MOEHTUYHBI, U KX
CTPYKTYpPHbl€ CXEeMbl TMpakTU4eckun coBna-
AaioT (He cuMTaa Hymepauuu BbIBOAOB).

Ha puicyHKke 2 nokasaHa CTpyKTypHas cxema
toTtonpuemHuka TSOP4838. Kak BugHo, Ha
BbIXOA€ TPaH3UCTOPHbIN KoY, NOATAHYTHLIN K
nrwocy nutaHua 4vepes pesuctop 33 kOm.
Moxoxe, 33 kOm nokasanocb MHOro, U B
cxeme Ha puc.1 napannenbHo emy BKITHYEH
eLe pesuctop Ha 10 kOm.

Hy v 4TO MHe mMellaeT NPOCTO NOAKIYUTE
OOMONHUTENbHLIN  (hOTONPUEMHUK  naparn-
neflbHO OCHOBHOMY, Kak 3TO MOKasaHo Ha
pucyHke 3? [a Huyero He mewaet. U onbl-
Tamu 9TO noaTeepxgaetcsa. [Ba  oTto-
npuemMHuka paboTaloT, U Apyr Apyry He
MeLLaloT, KOHEYHO, eCniv cUrHan yrnpaeneHus
OT nysbTa NOCTYNaeT TOMbKO Ha OANH U3 HUX.
Hy a kak e uHade, Beb [OMOMHUTEMbHbLIN
doTonpuemMHuk ByaeT B opyrovi KOMHaTe.

MpakTuyeckn Bce ObINO caenaHo creay-
oMM  obpasoM. HyxHO BCKpbITb KOPRyc
pecuBepa M K BbiBogaM (OTONPUEMHMKA,
NpsMO K MeyaTHbIM [OopoXKam, noanasitb
TPW Pa3HOLBETHbLIX MOHTaXHbIX MPOBOAA, Y
MeHS OHW Bernoro, 3eneHoro U CUHero LgeTa.
3aTemM uX BbIBECTU Yepe3 npeaBapuUTenibHO
npogenaHHoe  oTeepcTMe B Kopnyce
pecuBepa Hapyxy. Pasgenartb n BpeMeHHO

NOMHUTENbLHOIO  choToNpUemMHuUKa.
N3omupyto msoneHTon. Cam [ONOMHUTENb-
HbIi poTONPUEMHUK MpUNenun K Kopnycy
Tenesu3opa 0ObI4HOW U30NEHTON.

Ha gpyrom KoHue, y pecvBepa, pasgenbi-
Bal kabenb, W NpPUCOEAMUHAD €ro K
NpoBOAaM, BbIBEAEHHbIM NpeaBapUTenibHO
OT OCHOBHOro hOTOMPUEMHMKA, pacrorno-
KEHHOro Ha nnate pecusepa. W3onupyto
M30MneHTon. PasHouBETHOCTb MPOBOAOB He
[aeT BO3MOXHOCTU Hagenatb Owubok npu
NOAKMIOYEHNM.

Bot n Bce. Hukakux paguokaHanos, MUKpO-
cxeMm, MK-cBeToaMOOoOB M AOMOMHUTENbHBIX
WUCTOYHMKOB nuTaHus. OauMH HegocTaTok -
NpULLNOCh 3anes3Tb B pecuBep. Ho ecnn cpok
rapaHTMu WUCTEK, UM Bbl caMmu MacTep, 3To
npoGnembl He CO3aeT HUKaKOW.

Kctatu, ecnu ecTb xenaHue, MOXHO BCe
coenatb «KynbTypHee», YCTaHOBUB Ha Kop-
nyce pecuBepa TPEXKOHTaKTHbIA pasbem Ans
NoAKMIYeHNs kabens OT [OMOMHUTENLHOrO
hoToNpueMHUKa, a OONONHUTENBHbLIN hOTOo-
NpUEeMHUK MOMECTUTb B  KakoOW-HUOyab
KOPMyc-NoACTaBKy, W NOCTaBUTb  BO3Ie
OONoNHUTENbHOro Teneesusopa, nubo noee-
CUTb Ha CTEHY.

ApkaHos B.B.
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NMPEOBPA3OBATE/Sb NMNOCTOAHHOIO
HAMNPAXEHWA 12V B MEPEMEHHOE 220V

OuyeHb MHorne npu-

Gopbl  NpenHasHayveHbl
TONbKO ANS MUTaHUsA OT
aneKkTpoceTn nepe-
MEHHOro ToKa, NoaToMy

c2 .,
1000M/16V f

16

==
FUT +12v
20A

VT3
28J471

OHM  «MNpuBsi3aHbl K
poseTkey. Ho uto
genaTtb, €CMM  HYXHO
nonb3oBaTbCA  Masifb-
HUKOM WM CBETUNbHU-
KOM «B YMCTOM money,
roe €OWUHCTBEHHbIN
WUCTOYHMK TOKa - aKKy-

D1

CD4060B

Q9

™

% 220V

18 12V

28K2956

MynsTop aBTOMOGMNS.
Ha aToT cnyuait npuro-
[UTCS1 HECTIOXHBIN Mpe-
obpasoBatens nocTo-
SIHHOTO HanpspKeHust
12V B nepemeHHoe

all

28C1815
Puc.1.

220V. B  pasnuyHown
pagvoniouTenbcko nuTepatype u Opyrux
WCTOYHMKaX OMMCaHO MHOXeCTBO npeobpa-
soBatenen wunn  «DC/AC  nHBepTOpoOB»
=12V/~220V. MNpegnaraio Ha cyn yutaTenemn
elle oauH BapuaHT. MpuHUMNnManbHas cxema
nokasaHa Ha pucyHke 1. [JOCTOMHCTBO
npeobpasoBatenss B TOM, 4YTO BbIXOOHOE
NepeMeHHoe HanpsbkeHue WMeeT 4acToTy
50Hz, 4yTO MOXET ObiTb BaXkHO ONsl NUTaHUS
HEKOTOpOro  3MEeKTPOHHOro  oBopyaoBaHUs.
Hepoctatok B TOM, 4TO BbIxOAHasi chopma
3TOro HanpshkeHusl Janeka oT cUHycoupanb-
Hoi. Elle ofHO OOCTOMHCTBO - 3TO WCMOMb-
30BaHu1e roToBOro TpaHcgopmartopa.
DyHKUMOHAMNBHO CXeMa COCTOUT U3 Tpex
YyacTeW, - 3afaloLlero reHepatopa, TOKOBOIO
[OBYXTakTHOrO MOCTOBOrO Knioya W MOoBbl-
LatoLLero TpaHcgopmaTtopa.
3agatoLuii reHepaTop BbINOSTHEH Ha MUKPO-
cxeme CD4060B. Takoit Bbibop Obin
obycrnoBneH Tem, 4To XoTenocb obecneunTb
Hanbonbluylo cTabunbHOCTb YacTOThl WU MNpU
3TOM XOPOLLYI0 CUMMETPUYHOCTb BbIXOLHOIO
HanpsbxkeHusi. [leno B ToM, YTO MHOTOKpaTHO
OMMCaHHbIE B pasnUYyHOW nutepaType CXembl
aHanormyHbIX  YCTPOWUCTB, B  KOTOPbIX
3ajaloWnin reHepaTop MOCTPOEH MO cxeme
MyInbTUBMOpaTOpa Ha MOrMYeckux anemeHTax

PaduoKorcmpykmop 04-2016

UNM TpaH3ucTopax, oTnuyaeTcs 6GonbLion
HEeCTabunbHOCTbI YacToTbl U HECUMMETPUY-
HOCTI0O MMMynbcoB. [epBoe cBsi3aHO C TeM,
4YTO B YacToTo-3ajatower uenu paboTtaloT
KOHOEeHcaTopbl  OTHOCUTENbHO  BonbLuon
€MKOCTU U pesncTopbl OTHOCUTENbHO Gonb-
LIOro conpoTtueneHns. A yem 3710 Gonblue,
Tem cxema Oonee nogsepxeHa gectabunu-
3UpyloLWMM hakTopaMm, CBSI3aHHbIM C aTMOC-
hepHO  BRaXHOCTblO U TemnepaTypow.
BTopoe cBsidaHO B TOM, 4YTO MynbTUBUOpPa-
TOp MO TWUMOBOW CXEMEe [OBONbHO TPYAHO
3acTaBUTb reHepupoBaTb CUMMETPUYHbIE
MUMMNYIbChI.

3pmecb ke, ONs reHepauuu UMMynbCOB
UCMONb3yeTcsl OBOWYHBIN CHETYMK, YTO, BO-
nepBbiX, No3BonsieT pabotatb MynbTUBUGPa-
TOpy Ha 3HauuTenbHo Gonee BbICOKOW 4Yac-
Tote. [Npn 3TOM, BENUYMHBI EMKOCTU U COMpo-
TUBNEHUST B €ro 4acToTo-3ajalmollen uenu
CYLLEeCTBEHHO HWxXe. Bo-BTOpbIX, UMMyMbChI,
reHepupyeMble MynbTMBMOpPaTOpOM MpPOXO-
OST Yepes3 JeneHne OBOUYHBIM CHETHUKOM U
CHUMaIOTCA C OfHOrO M3 €ro BbIXOZOB,
nosTtomy obecrneunBaeTcs Xxopowas CUM-
METPUYHOCTb BbIXOAHBIX MMMYbCOB.

MynbTuBMGpaTOp caoenaH Ha WHBepTopax,
BXOOAWMX B cOCTaB MuKpocxembl D1.
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YacTtoTa reHepupyembiX UM UMMNyrbCOB
3aBucut ot RC-uenm R1-C1. OnHa
nomkHa 66Tk 25600 Hz. Ecnu cHumaTh
UMMynbCcbl  C  OEBATOrO  BbIXOoAa
cyeTumka, To KoadhUUMEHT neneHus
O6ynet paBeH 512, a yactota Ha Q9
6yneT paBHa 25600 / 512 = 50Hz.

TOKOBBIi ABYXTaKTHbIA MOCTOBOW
KIMOY BBIMOMHEH Ha KIYEBLIX pasHo-
CTPYKTYPHbIX MOMEBbIX TpaH3uUcTopax
VT3-VT6. YnpaBnsawTca  KIoun
UMMynbCcaMu C BbIXOAa MMUKPOCXEMbI
D1 nocpenctsom TpaHaucTopos VT1 n
VT2. TpaHauctop VT1 BKMOYEH Mo
cxeme ¢ obwum amuTTepoMm, a
TpaHaucTop VT2 no cxeme ¢ obwum
KOMMEKTOPOM.

Korga Ha BeiBoge 13 D1 noruyeckun
Honb ob6a TpaHauctopa VT1 n VT2

B

R S || R

25J471 250411
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25K 2956 125K 2956

T
F 1

) 100 .
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3akpbiTel. [Mpy  3TOM Ha coeguHEeHHble
BMeCTe 3aTBOpbl MOMEBbIX TPaH3UCTOPOB
VT3 n VT4 4yepes pesuctop R6 nopaetcs
Hynesoe HanpsbkeHue u TpaHauctop VT3
oKasblBaeTCsl OTKPbITbIM, a TpaH3uctop VT4
3aKkpbITbiM. B 370 e Bpems, Ha coeguHeH-
Hble BMeCTe 3aTBOpbl MONEBbIX TPaH3UCTO-
poB VTS5 n VT6 uepes pesuctop R5 noga-
eTca HanpshkeHne nuTaHus WU TpaH3UCTop
VT6 oka3biBaeTcs OTKPbITbIM, @ TPaH3UCTOp
VTS 3akpbIThiM. [ony4aeTtcs, 4TO nepBUYHas
obmoTka TpaHcdopmaTtopa T1 HWXHWUM MO
cXeme KOHLOM MOAKMYeHa K MUHycy
NUTaHUsi, @ BEPXHUM, MO CXEME, - K NIOCY.
Koroa Ha BbiBoge 13 D1 noruyeckas

eavHnua oba TpaHauctopa VT1 m VT2
OTKpPbIThI. [1pW 3TOM Ha coeauHEHHbIE BMECTe
3aTBOPbI nonesbix TpaHauctopos VT3 u VT4
yepes TpaH3auctop VT2 nopaeTcss Hanps-
XeHue Onuskoe K HanpspkeHW MUTaHus, U
TpaHancTop VT4 okasbiBaeTcsi OTKPbITbIM, @
TpaHauctop VT3 3akpbiTbiM. B 310 Xe
BpeMsi, Ha COedMHEHHble BMECTe 3aTBOpbl
nonesbiX TpaHauctopoB VT5 u VT6 uyepes
TpaHaucTop VT1 nopgaeTtcs Hynesoe Hanps-
XeHne u TpaH3uctop VT5 okasbiBaeTcs
OTKPBITEIM, @ TpaH3ucTop VT6 3aKpbITbiM.
Monyyaetcsa, 4TO nepBuyHas obMmOTKa
TpaHcdopmaTopa T1 BepxHUM MO cxeme
KOHLOM MOAKMOYEHa K MWHyCy NuUTaHusi, a
HWXHWM, MO CXeMe, - K NItocy.

Takum o6pa3oM, MPOUCXOAUT KOMMYTaLus
TOKa yepes MepBUYHYID 0BMOTKY noBbILLAID-
iero TpaHccopmatopa T1.

B paHHOM ycTponcTBe ucnonb3yeTtcs
roToBbIf 0ObIYHBINA CUMOBOW TpaHcopmaTop,
KOTOpbld  gomkeH Obin pabGotatb  Ansi
Nnony4yeHnss NepemMeHHoro Hanpsbkenus 12V
npu Toke Ao 10A OT anekTpoceTu Hanpsbke-
Huem 220V. Tonbko BKMHOYEH OH HaobGoporT,
ero ObiBlwas BTOpU4YHOW oOOMOTKa cTana
Tenepb NepBUYHON, a ObiBlUasi NepBUYHOW
Ternepb cTana BTopuuyHoW. B npuHumne,
34ecb  MOXHO ucronb3oBaTb U Honee
MOLLHbIA TpaHcopmMaTop, Tak kak MoneBbie
TpaHaucTopbl 2SJ471 ponyckaloT Makcu-
ManbHbIA TOK cToka Ao 30A, a 2SK2956
JonyckalT MakcumanbHbIn Tok ctoka 50A. To
€CTb, MOXHO BMOMHE MpUMEHUTb TpaHcdop-
MaTop C HWU3KOBOMbTHOW OBMOTKOM Ha 25A.
Cnegyetr  3ametuTb, 4YTO  paguaTopa
CYLLIECTBEHHON BenuYuHbl UM He TpebyeTcs,
NMOTOMY 4YTO COMPOTUBIIEHWE  OTKPbLITOrO
KaHana y TpaH3ucTopoB 2SK2956 coctas-
ngetr Bcero 7 mOm, a y TpaH3MCTOpPOB
2SJ471 Bcero 25 mOm. lMoaTtomy, npu Toke
10A MolHOoCcTe Ha 2SJ471 napaeTt Bcero
2,5W, a Ha 2SK2956 Bcero 0,7W. Tak utO
[0CTaTO4HO HebonbLIOro obLWero nnacTuH-
yaToro papguaTopa, Hanpumep, Takoro Kak
rnokasaHo Ha puc.2.

HanaxwvBaHus He TpebyeTcs, HO ecnu 3TO
HeoOXOAMMO MOXHO TOYHO  YCTaHOBWUTH
yactoty 50 Hz nog6opom R1.

lopuyk H.B.
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USB «PAOVOLUNEN®»

ONA 3BYKOBOW KAPTHI MK

B TOM 4WUCMEe CMYXUT U OrpaHu4du-
Tenem ToOKa, 3awmwalowmm USB-
MopT B Crnyyae MOBPEXAEHNs CXeMbI
nepegartyvka, 3aMblkaHUn B HEW.

Ha TpaHauctope VT1 cobpaH
OueHb MHorune

npUKnagHele  Wnn L1 -
urposbie nporpam- | 252 T ;43?5‘)_2
Mol BO  Bpems | |1éH 29K T 33

0,15m c5
paboTbl  OOIKHbI | | € : 59
faBaTb  Kakue-To 6_‘1%,_' + ~r cs [
3BYKOBbIE unm | | € g vD1 015m| 1

C2 KB10

peyesble cooblue- 1m & ._”_‘ {)
HWs Nonb3oBsaTenio. N VT VT2 -2
[ns  Bocnpounsse- R4 KT3102 R6 [T]KT3102 7]
JieHUs1 aTUX ayamo- 100K | 2K ] o
cuUrHanos  UCMorb- R7 c7
3yl0T  BblHOCHble | XL R8*100K 150 |—“—4—15p
aKTUBHbIE  aKyCTU- c8 56p
YeckMe  cuUCTeMB, | x p
nogknioyaemele K
BbIXO4aM 3BYKOBOW R9* 100K

KapTbl NepcoHarnb-
HOro KoMMbloTEPa.

Ho Bo3MOXeH 1 anbTepHaTUBHBbIN cnocob, —
MCMonb3oBaHNe B KavecTBe BblHOCHbIX AC
Manon MoLHocTu obbiyHoro FM-paguonpu-
eMHMKa unuM mMarHutonsl ¢ FM-guanasoHom,
NoAKMIYaemMoro K BbIXody BWAEOKapThbl Npu
nomoLuy cBoeobpasHoro «paguoLLnendar.

Ha pucyHke B TekcTe MpuBOAUTCS cxema
aToro yctpoucrtea. Paktnyeckn ato YKB-UM
nepegaTtyuk TMNa paguoMuKpodpoHa, nuTa-
LWUMNCA OT WUCTOYHMKa 5V, BbIBEOEHHOro Ha
USB-nopT nepcoHanbHOro KommnbloTepa, W
nonyyaroLlero CcurHan ¢ ayAuoBbIXOLOB.
AHTeHHOM cnyxuT KaTywka L3. Ysen Ha
TpaHaucTopax VT1 n VT2 cobpaH B ManeHb-
kom kopnyce (cdytnsip 6esonacHon GpuTsbI)
U COeduHeH C CUCTeMHbIM OGrokom AByMS
kabensamu. OOuH - TPexnpoBOAHOW ayauo
kabenb (He cuuTas 3KPaAHHOW OMNNETKW
ayavokabens). Brtopow - USB-kabenb co
ctaHgapTHon Bunkon USB. B kayectBe Hero
MOXHO MCMONb30oBaTb OTPE30K HEe[oporo
USB-yanuHUTens unu [pyroro HeHyxHoro
kabens ¢ USB-Bunkon Ha koHue. lMuTtaHne
GepeTtca c 1-To M 4-r0  KOHTaKkTOB, OOLIYHO
3TO KpacHbIn (+5V) 1 yepHbIt (-5V) npoBoaa.
OcTanbHble gBa MpoBOoAa WM KOHTaKTa
USB-BUINKM OCTalOTCA HUKyAa He MOJKMio-
YeHHbIMU. [uTaHMe Ha cxemy nepepaTtyvka
noctynaet 4yepes pesuctop R1, «koTtopbin

npeasaputensHbil YHY. CurHan Ha Hero
rnocTynaeT 4epe3 MOACTPOEYHbIN pe3ncTop
R4, kotopbim perynupyetcs rnybuHa uvac-
TOTHOW MOAYNSALUN.

Hpoccenb L1 3awmiiaeT cxemy oT rnomex
Kak co cTopoHbl MK, Tak u co cTOpoHbI nepe-
natyuka. [poccenb L2 pasgensier BY n HY
HanpsbkeHusi Ha Bapukane VD1, ¢ nomolpbto
KOTOPOro  MPOMCXOAMT YacToTHas Moay-
naums.

Katywkn L1 wu L2 — gpoccens no 50-200
MKIH, kaTywka L3 H6eckapkacHas, — guameTp
15 MM, 4Yncno BUTKOB — 6.

R2 nopbupatoT Tak, 4Tobbl Ha KonnekTope
VT1 6bino 2V. [lepepatynk HacTpavBaloT
noacTpoeYHbiMn  koHAaeHcaTopamu C6 n C7
Ha HYXHYIO 4acToTy M NO MakcumarnbHOMn
MOLLHOCTW  U3My4eHMUs. Pesnctopom R4
yCTaHaBNWBaOT  HOMWHamNbHBLIA  YPOBEHb
ayavocurHana (6e3 uckaxeHnun).

YcTpoiicTBO pacnonaratoT B6nmM3u npuem-
HuKa unu marHuTonbl. PabotaeT Ha yactoTe
B AnanasoHe 88-108 MI'u.

HepocTtaTok cxembl B TOM, 4YTO CUrHan Ha
BbIXOAE MOHO(OHUYECKUA, U [axe 4Yepes
NMPUEMHUK CO CTEepeofeKoAepoM OH OyaeT
BOCMPOW3BOANTLCSH MOHO.

KoposuH A.E.

PaduoKoncmpykmop 04-2016 13



NOAKINKOYEHWE PENE

K CBETOOAMNOAHOMY MHONKATOPY

[na vHOMKauMM YpOBHSI cUrHana wnu
MOCTOSIHHOTO ~ HamnpsbKeHWsi, Toka  4acTo
UCMOMb3YIOT  MONMKOMMNapaTOpHbIe  MUKPO-
cxembl Bpofe AN6884, KA2284, BA6124 unun
MHOrMe Opyrue aHanormyHble. Takasi MUKpo-
cxema npegcTaensieT cobor Habop komna-
paTopoB, C BbIXOAaMW Ha CBETOAMOAbI, a TaK
e U3MEepUTENBHYI CXEMY U CXemy npepnBa-
PUTENBHOrO YyCWUINeHWsl, AeTeKTopa. Ha
pucyHke 1 nmokasaHa TWMOBasi CXema BKIHO-
yeHust  mukpocxem  ANG6884, KA2284,
BA6124. [eTaneii MUHUMYM, U MONy4Yaem
NATUNOPOroBLIN MHAUKaTOP YpoBHS. CeeTo-
avodbl paboTalT No NpuHUMNY «rpagyc-
HUKa», TO €CTb, €CNU WX PacrnoNioXuTb
nocrnefoBaTenbHO B MUHUIO U NPU3HaTb 3TO
BCE KaK HEMNpepbIBHY TUHUIO, TO 4YeM
6onble curHan, TeM ANMUHHEE MUHUS (Tem
6onbLUue CBETOANOAOB FOPUT).

Ho, GbiBatoT crnyyae, koroa Heobxoonmo He
TOMbKO BM3yanbHO OMpPeaenuTb YpPOBEHb
curHana, Ho W NpeanpuHATb Kakue-To Mepsl,
€CNu ypoBEHb CUrHana [OCTUr HEKOTOPOro
YPOBHs. Hanpumep, npu 3axuraHun cBeTo-
anoga HL5 HyxHO 4yToBbI BKNOYUNIOCH
3MNeKTPOMarHuTHoe perie U CBOMMW KOHTaK-
TamMy  BKMIOYUNO  HEKYD  Harpysky unm
YCTPOWCTBO.

Ha pucyHke 2 nokasaHO KkakK MOXHO
noakniounTe obmMoTKy pene. Ho cHavana
obpaTuTe BHUMaHuWe Ha pucyHok 1 - Bce
CBETOAMOAbl  MOAKMKYEHbl K BbIXxogam
MMUKPOCXEMbI HEMOCPEeACTBEHHO, 6e3 Kakumx-
nMbo  TOKOOTPaHWUYUTESNbHBLIX PEe3UCTOPOB.
XoTs, B NUTepaType BCTPEYaTCS CXEMbI U C
TOKOOTpaHM4MTEnbHbIMKU  pe3nctopamu. Ha
camMoM fernie B TOKOOTpaHU4YUTElNbHbIX pe-
3ucTopax, kacatenbHo Mmukpocxem AN6884,
KA2284, BA6124 wn wux aHamnoros, HeT
HMKakon HeobxoOoMMOCTM, MOTOMY  4TO
BHYTPM MUKPOCXEMbI, Ha KaXOgoM BbIXoade
ecTb cxema orpaHudeHus Toka. [loatomy,
HanpskeHue MeXay BbIXOAOM W MONOXU-
TENbHOW LUMHOW NUTaHus He GbiBaeT Gonblue
NpsIMOrO  HanpshkeHWs MafjeHusl Ha CBeTo-
avope.

Ho Takoro HeGomnblIOro HanpspkeHus
HeLocTaTodHO HM Ana  obmoTku perne, a
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3a4acTylo U Aaxe AN OTKPbIBaHUS TPaH3uc-
TopHOro knioya. OpHako, NOBbICUTL Hanpsi-
XeHue Mexay BbIXOAOM W LUMHOW MUTaHus
MOXHO MPOCTO BKIIOYEHNEM [OMOMHUTENb-
HOrO TOKOOrpaHuduTensHoro pesucropa (R2
Ha pucyHke 2). bnarogaps eMy HanpsbkeHue
Ha NPOMEXyTKe OT BbIXOAa MUKPOCXeMbl [0
WKMHBI MUTaHUa  yBenuuusaeTcs. WameHas
COMPOTUBIEHNE 3TOTO pesnucTopa MOXHO
BbICTaBUTb HEOBXOANMOE HanpsHKeHne.

Ha pucyHke 2 nokasaHa cxema ynpas-
neHnst oBMOTKOW perne - ero BKMOYEHUEM,
npw BkoveHumn ceetogmona HLS. Mpu Bknto-
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yeHun HL5 HanpskeHne Ha BbiBoge 1
OTHOCUTENbHO ObLlero MuHyca nagaeT, HO
OTHOCWTEMBHO  LWMHLI  NUTaHUSI  YBEMNWYM-
BaeTcsA. [octuraeT ypoBHs, [AOCTaTOYHOro
Ons oTkpbiBaHWst TpaHsuctopa VT1. OH
OTKpbIBaETCsl, U BCMEA 3a HUM OTKpbIBaeTCsi
6onee MowHbIN TpaHaucTtop VT2. A B ero
KONNEeKTOPHON Lenu BKMYeHa obmoTka
pene K1.

HanpspkeHne nuTaHus pene  MoxeT
OTNMYaTLCS OT HaMNPSHXEHUS MUTaHUSA MUKPO-
CXEMbl.

TouHO Takum e 06pa3om, MOXHO coean-
HUTL pene u c MO6bLIM OPYrM BbLIXOAOM
mukpocxembl  Tuna  AN6884, KA2284,
BA6124, n paxe cpenatb NaTb pene no
4MCry BbIXOAOB.

3atem ato Hapo? [puumH moxeT ObiTb
MHOXecCTBO. Hanpumep, npu npeBbilLeHNUM
YPOBHSA ~ TPOMKOCTU  HYXHO  OTKITHOUUTH
UCTOYHMK 3BYKa, MO0 BKMKYUTL CUrHanu-
3aumo.  Wnu  HyxHO pearupoBaTb Ha
npeBbllLUEHUe TOKa B Harpyske. Wnu MoxHo
coenaTb nepekniyaTtenb,  COCTOSILMA U3
nepemMeHHoro pesucropa v 3Ton cxembl. pu
BpaLleHNN py4YKkyM MEepPeMeHHOro pesucropa
OyOoeT MeHsTbCA HanpshkeHue Ha BXxoAe
MUKPOCXEMbI, @ Ha e€é Bbixodax OyayT
BKIIOYaTLCA pene.

Ecnu HyxHO ynpaBnsiTb He pene, a kakum-
TO UMPOBLIM YCTPONCTBOM, Hanpumep, npu
NPEBbLILEHUN HEKOero YpOBHs  curHana

nogasaTb FOrMYeckylo enuHWLy Ha BXOA
MWUKPOKOHTpONNiepa WM  cuUrHanmsaTopa,
MOXHO cobpaTb CXeMy, MOKa3aHHyl Ha
pucyHke 3. 3pgecb Takke Ans npumepa B3AT
BapuaHT co cBetognogom HL5, xoTs,
KOHEYHO, MOXHO U c Nnboro Apyroro BeIXxoAa
MWKPOCXEMBI.

Mpu 3axuradmm HL5 HanpspkeHne Ha Gase
VT1 OTHOCMTENBHOrO €ro e amMuTTepa yBe-
nMuMBaeTCs, TPaH3UCTOP OTKpbIBaeTcA U Ha
€ro KONNeKTope HanpshkeHne yBenmumBaeTcst
[0 YPOBHSI NOTMYECKON eauHULbl, COOTBET-
CTBEHHO HanpsiKeHWo MUTaHUA MUKPOCXEMBI.

Hy u nocnegHwid BapyaHT, - UCNoOnNb3oBaTh
ontonapy. MoxHo N6yl onTonapy, kKak c
MOLHBIM  CUMUCTOPOM AN ynpaBneHus
KakMm-TO HarpeBaTeneMm (Tak HasblBaeMoe,
«TBEpAoTeNnbHoe peney»), Tak U ManoMoLL-
HYl0  TPaH3UCTOPHYl, Ana  nepegayn
KOMaHabl Ha apyrylo cxemy. B niobom
cnyyae, ABa BapuaHTa, nubo cBeToamopn
onTonapbl  BKMOYUTL  NOcregoBaTenbHO
VHAWKaTOPHOMY cBeToamomy, Kak MokasaHo
Ha pucyHke 4, nubo BMECTO Hero, kak Ha
pUCyHKe  He  MoKa3aHo, HO  MOXHO
[orafaTtbesi, HO TOMbKO €ecnn B MHAWKaLuW
HET HUKaKol HeoBXxoaUMOCTH.

KapaskuH B.
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ClrIPABOYHUK
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KW4-561
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OBLUME NAPAMETPbI:
MAKCUMAJIbHBIE NAPAMETPbI:
NapameTtp 3HayeHue
O6paTHOe HanpsXeHUe cerMeHTa 5V
OBpaTHbIN TOK cerMeHTa 100uA
PaGouas TemMneparypa -40°C To 85°C
MpeaensHo fonycTMMas Temneparypa -40°C To 100°C

SKCMNYATALMOHHbIE NAPAMETPbI NPU TEMMNEPATYPE 25°C :

Tun OnTuyeckue u AneKkTpuYeckue napameTpsl
("("BMecto | Marepuan | Liger Obume | Bonxa
Undpsi 2, 3 BHIBOABI Ao (nm) [ A% | Pd | i | if VE(V) If | Iv (ucd)
U 4) noct. | umn. (mA)
(nm) | (mW) [{MA) | (MA) [yin Ty Tvax. Min. | Typ.
KWx-561A3 | GaAsP/GaP | Hi-Eff.Red 635 | 45 | 100 | 50 | 100 | 1.7 [ 1.9| 26 |10-20] 750 |2000
KWx-561AS | GaAlAs | SuperRed 660 | 20 | 100 | 50 | 100 | 15 [ 1.9 | 2.6 |10-20| 5600 21000
KWx-561A2 GaP Green rrod 565 | 30 | 100 | 50 | 100 | 1.7 |22 |26 [10-20] 750 | 2000
node
KWx-561AG GaP | Super Green 570 | 30 | 100 | 50 | 100 | 1.7 |22 |26 [10-20] 850 | 2200
KWx-561A6 | GaAsP/GaP |  Yellow 585 | 30 | 100 | 50 | 100 | 1.7 1.9 |26 [10-20] 700 | 1600
KWx-561C3 | GaAsP/GaP | Hi-Eff Red 635 | 45 | 100 | 50 | 100 | 1.7 [ 1.9 |26 |10-20] 750 |2000
KWx-561CS | GaAlAs | Super Red 660 | 20 | 100 | 50 | 100 | 15 [ 1.9 | 2.6 |10-20| 5600 21000
KWx-561C2 GaP Green 565 | 30 | 100 | 50 | 100 | 1.7 |22 |26 [10-20] 750 | 2000
Cathode
KWx-561CG GaP | Super Green 570 | 30 | 100 | 50 | 100 | 1.7 |22 |26 [10-20] 850 | 2200
KWx-561C6 | GaAsP/GaP |  Yellow 585 | 30 | 100 | 50 | 100 | 1.7 1.9 |26 [10-20] 700 | 1600
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KOLWAYBE YXO

MOCTU YENOBEYECKUM YXOM.
Cxema, B o0OLem, HanomMmHaeT cxemy
npueMHuka npsMoro  npeoGpasoBaHusl.

+|
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VD1 —Ig
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o—> C13
VD2 1
27K =
1N4148 ¢ LSS 0.m
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R12 K140Y[1608 rqg
&
R17.1
100K

R19 [/ ov
mE —

OpraHbl 4yBCTB YemnoBeka, kak WM3BECTHO,
fanekn ot coseplieHcTBa. OuyeHb MHorne
XUBOTHble ~ oBnagjalT  Kyga  nyywum
3peHunem, 0boHsaHWeM, cnyxom. UTo kacaeTcs
WUMEHHO cnyxa, Tak 34ecb Mbl Hy MpOCTO
«uMHBanuapl». CrbiluMM B OYEHb  Y3KOM
Avana3oHe, KOTOpbI Camu Xe W HasblBaem
«CNBILUMBIMY», HO HalW «BpaTbs MeHbLIMe»
3aMeyaTenbHO crnblwaT M oblalTes Ha
ynbTpasByke, 4Yero Ham, YBbl, He [AaHo.
OpHako, yenoBeky AaH MO3r, Kakoro HeT y
apyrix obutenein nnaHetbl 3emnsi, WU aTOT
YHMKanbHbIA OpraH Mo3BOMsSET Ham Mcron-
HWTL Moyt nioboe cBoe xenaHue. XOTuM
cnblWwaTte ynbTpassyk, - Gydem cnbiwatb!
MMpOCTO HYXHO B3ATb B PyKM MNAsSbHUK W
NPUropLUHIO paguogeTaneil...

Ha pucyHke rnokasaHa aKcrnepuMeHTarnbHast
CcXema yCTpOWCTBa, MO3BOMSAOLWEro cnylaTth
ynbTpassyk. CyTb ero paboTbl B TOM, 4TOObI
nyTem npeobpa3oBaHusi YacTOTbl MOHU3UTb
4acToTy 3ByKa, ynaBnvMBaemoro MUKpodo-
HOM, O YPOBHS1, AOCTATOYHOIO AN ChbIWK-

Tonbko  BMECTO  aHTEHHbl  MUKPOCOH.
MukpodoH M1 - OObIYHBIV 3MEKTPETHBIN
MUkpocpoH OT ObiToBOW annapaTypbl. OH,
KOHEYHO, He npepHasHayveH Ans paboTbl Ha
ynbTpasByke, HO Bce e crocobeH Ha 3To,
XOTSl C CYLLECTBEHHbIM MOHWXEHNEeM YyBCT-
BUTENbHOCTU. BOT 3TO MOHWXEHWe 4yBCTBU-
TENLHOCTW W KOMMEHCUPYeT ABYXKacKaAHbI
ycunutenb Ha TpaHsuctopax VT1 u VT2
[Mockonbky B KayecTBe CMecUTens WUCMofb-
3yetca Mukpocxema A1 Tuna SA612, y
KOTOPOW BXOA CMMMETPUYHBIN, TaK W BbIXOL,
ycunutens Toxe caenaH CUMMETPUYHBLIM.
[MpoTnBodasHble curHanbl cHUMalTCcA C
amuTTepa u konnektopa VT2 u noctynaiot
Ha BXOAbl CUMMETPUYHOrO  CMecuTens
MuKpocxembl A1,

[eTepoavH BBINOMHEH Ha onepauyoHHOM
ycunutene A1. 3To reHepatop CHHycou-
[anbHOro  curHanma,  nepecTpanBaeMbli
CABOEHHbIM NepeMeHHbIM pesnctopom R17 B
npegenax 10-130 kHz. Cxema noctpoeHa ¢
MocToM BuHHa B uUenu nonoxuTensHon
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obpaTHOI CBS3U OMEpPaLMOHHOIO YCUNUTens.
C[ABOEHHBIN NEepeMEHHBIN Pe3ncTop perynu-
pyeT R-coctaBnsiowyo atoro mocta. A cta-
6unusauus BbinonHsietca no uenn OOC
YyCUNUTENS C MOMOLLbIO BCTPeYHo-napan-
nenbHO BKMYeHHbIX guogos VD1, VD2 u
pesuctopa R14.

BbixogHow curHan retepoguHa c BbIXOAa
A2 u4epe3 KoppekTUpylLWWA [enuTenb Ha
pesuctopax R18-R19 wu pasgenutenbHbi
koHpeHcaTop C13 nocTynaeT Ha reTepoauH-
HbI BXOA4 MUKpocxeMbl A1, Ha eé BbiBoA 6.

Kak 0bbluHO, B pesynbTaTe B3auMoAencT-
BUSI CWUrHamnoB reTepoavMHa W BXOQHOMO B
cMmecuTene, Ha ero BbIXOAE nonyvaeTcs [Ba
CUrHana - CyMMapHbii W  pPasHOCTHbIN.
CyMMapHbIi  curHanm B 3HaYUTENbHOW
cTeneHu nogasnseTcs npoctenwmm PHY Ha

AKYCTUYECKNIN OATUMK

3TOT gatymMK MOXHO NPUMEHUTL B CUCTEME
aBTOMaTMYECKOro ynpaBrieHUsi OCBELLEHNEM,
4yTobbl MO €ro curHany BKMKYaTb CBET, ecrnuv
B MOMELLEHUN KTO-TO XOOUT WNW pasroBa-
pvBaeT, Mo XMOMnKy B NafoLlu, UNn B OXpaH-
HOW cucTeme, 4YTOObI pearMpoBaTh Ha LyM B
TOM MecCTe, rge wymMa OblTb He JOMKHO, Aa U
MHOTO  [pyrux rMpUMEHEHUA emy MOXHO
HanTW.

naBHOM 0coGEeHHOCTbIO JaTuMKa siBRsieTcst
TO, YTO €ero ycunuTenbHble Kackafbl BbIMOM-
HeHbl Ha MOrMYeCcKMX MHBEPTOPaxX MUKPOCXe-
Mbl CD4069, nepeBefeHHbIX B aHanorosbiv
YCUNUTENBHBIN pexuM. OTOT AaTyuk - eLé
ofHa OEeMOHCTpauusi TOro, Kak noruyeckue
MUKPOCXEMbI MOryT paboTaTb B aHanoroBom
pexume.

UyBCTBUTEMbHLIA 3NEeMeHT fatyuka -
MukpodpoH M1. 3gecb ucronb3yeTcss MUHU-
aTIOpPHbIA  MUKPOOH OT  AMKTO(hOHa, OH
AMNEKTPETHbIA, K COXareHuoo, TUM ero He
n3BecTeH (MapKkupoBka OTCYTCTBYeT), HO C
BOnNbLUON CTEMEHBbID [OCTOBEPHOCTU MOXHO
yTBEepXAaTb, YTO 3[4eCb MOXHO MNPUMEHUTb
npakTuyecku nobow cTaHfapTHbIV aNeKTpeT-
Hbli MUWKPOOH C [OBYMS BbIBOAaMU MU
BCTPOEHHBIM YCUMUTENEM.

MuTaHne Ha MuKpodpoH MocTynaeT yepes
6nokupytowyo RC-uenoyky R1-C1, peswnc-

pesucTtope R9 u koHgeHcaTope C7, a Tak xe
KoHpeHcaTopom C9, BKMIOYEHHbIM Maparn-
nenbHO ronoBHbLIM TenedoHam B1.

Pesnctop R10 cnyxuTt perynatopom rpom-
kocTn. BbixogHon YHY cpenaH Ha ogHOM
TpaHaucTope VT3, HarpyXeH Ha ronoBHble
TenedoHbl B1.

WcTouHnK nutaHus JomkeH OblTb ABYyX-
nonsipHeIv, CTabunuanpoBaHHbIN +6V.

YcTpoiicTBo 6bINo caenaHo ¢ aKcnepumen-
TanbHbIMW LIENsIMU, MO3TOMY MOHTaX Obin
BbINOMHEH Ha MaKeTHOW nevyaTHow nnare, a
WCTOYHMKOM MUTaHMS Cry>Xun nabopaTopHbin
6Gnok NuTaHus.

KpuseHko P.10.

Top R2 cnyxut Harpyskon ero

BCTPOEHHOro  ycunutensi. CurHan

yepes koHgeHcatop C2 nocTtynaet
Ha noacTpoeyHbln pe3nctop R3, koTopbim
MOXHO  perynvpoBaTb 4yBCTBMTENbHOCTb
AaTtynka B Liernom.

[anee, curHan noctynaet Ha ycunuTtenb
HY, BbIMNOMHEHHBIA Ha NOrMYECKUX dNEeMeH-
Tax D1.1-D1.3 mukpocxembl CD4069. [Ons
TOoro 4To6bl AaHHbIe anemeHTbl pabotanu B
YCUINUTENBHOM aHanoroBOM pexume Lenb u3
Tpex MocrnefoBaTenbHO BKIMIOYEHHBIX ane-
MEHTOB OXBayeHa 0b6paTHON CBSA3blO, COCTOS-
e n3 pesuctopos R4 n R5. TeopeTtuuec-
KW, KOI(PUUMEHT yCUNEHUSI STOrO YyCUIu-
Tensa 6ynet paseH genenvio R5 Ha R4. Ha
camoM fene, oH OyaeT CyLLeCTBEHHO HUXE.

Ha anemeHTe D1.4 coenaH ele OAuH ycu-
nuTenb, [OaHHbIA 3MEMEHT B aHaroroBbiv
pexuM nepeBeneH LEnbio obpaTHOM CBA3M,
cocTosern n3 pesuctopa R6. MNpn Hanuuum
[OCTaTO4YHOrO  YPOBHSI  TPOMKOCTW,  3TOT
YCUNUTENb MEPEXOONUT B PEXUM OrpaHuye-
HMS M Ha €ero BbIxOode MOSABMSATCA XaoTu-
yeckMe WMMYmnbCbl NTIOTMYECKON aMMnuUTyabl,
KoTopble yepes koHAeHcaTop C5 nocTtynatT
Ha BbiBo4 11 cyetumka D2. Llenb C5-R7 atn
UMNynbcbl NpeobpasyeT B MONOXUTENbHbIE,
1 NEPBBIA XE€ U3 HUX yCTaHaBMMBaET cYyeT-
unk D2 B Hynesoe nonoxexue.

VcxogHbiM, SIBNSeTCs Takoe MoroXeHne
cyeTunka D2, B KOTOPOM Ha ero crapLuem
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Bbixoge (BbiBog 3)

npucyTcTByeT  noru-
yeckasn eguHuua. Mpu
3TOM, BbICOKMI NOru-
YECKUN YpOBEHb C
BbiBoga 3 D2 yepes
ovon noctynaetr Ha
BbiBog 13 D1.5. A Ha
anemeHTax D1.5 n
D1.6 BbINOSTHEH
MynbTMBMOpaTop, re-
HepupyioLwni M-
nynbcbl, MocTynato-
me Ha  CYEeTHbIN
BXo4 cyetymka D2
(Ha ero BbiBoA 10).
[Noka Ha BbiBOA 13
D1.5 yepes VD1
npoxoguT  noruyec-

R po
CD4020 @DHU
R7
100K _10f. 8192 3 Buix

1

VD1

Kada eguHuua, Mynb-

N4148 |y
~N

TuBubpatop  D1.5-
D1.6 3abnokupoBaH, WU
reHepupyer.

Ecnu xe, ypoBeHb 3BYyKka [OCTATOYHbIN ANS
cpabaTtbiBaHUs OaTtuMka, TO aMnnuTyda
uMmnynecoB ¢ Beixoga D1.4 6yget pocta-
TOYHOM Ansi oBbHyneHus cyetymka D2. Mpu
3TOM, Ha ero BCeX BbIXO4ax, B TOM yucne u
Ha cTapluiem, ycTaHaBnuBaeTCcsi NOrn4eckui
Honb. Mpu atom, anoa VD1 3akpbiBaeTcsi u
nepecraer BMUATb Ha BXOL4 fOMMYeCcKoro
anemenTa D1.5. MynbTuBn6patop D1.5-D1.6
3anyckaeTcss W reHepupyeT  UMMyMbChbl,
noctynatowue Ha Bxog «C» D2. A noruvec-
KU HOMb Ha BbiBoAe 3 D2 3axuraeT uHOuKa-
TOPHbIN CBETOAMOA, W CIYXUT CUTHamom K
TOMYy, 4YTO JaTymk cpaboTan.

[anblue cuTyauuss MOXeT pa3BMBaTbCHA
OBymsi nytamu. Ecrnm 3Byk npekpatuncsi, To
cyetunk D2 nmocuuTaeT UMnynbCbl, reHepu-
pyemble mynbTuBubpatopom D1.5-D1.6, nu,
npumepHo 4Yepe3 15 cekyH, Ha ero BbiBoAe
3 ycTaHoBuUTCs norudveckas eguHuua. Ceeto-
ovon  noracHeT, a aumog VD1 BbIKMOYUT
MynbTMBMOBpaTOp.

Ecnu 3Byk He npekpaliaeTtcsi, unu noBTo-
psieTcs valle, 4em oauH pas B 15 cekyHa, TO
cyetunk D2 Oypet nepuoguuveckun OGHy-
naTbcsl umnynbcamu ¢ Bbixoga D1.4, u
COCTOSIHUSI C eAuHuLUen Ha BbiBoge 3 He
LOCTUTHET.

Takum obpa3oM, Honb Ha BbiBoge 3 D2
NPUCYTCTBYET CTONbKO BPEMEHWU, CKOJbKO

nMnynbCbl  He

3BYYMT 3BYK, pa3galoliuiica ¢ MHTepBanamm
He pexe uyem 15 cekyHn, nnioc ewe 15
cekyHa. Hanpumep, ecnu  aTOT paTymk
OOMKEeH YMNpaBnsTe namnoi Mo XIonky B
napowu, TO TMOocre Kaxaoro Xrorka cseT
6yneT ropeTb 15 cekyHa.

Bpems 15 cekyHO HEKPUTWUYHO, €ro MOXHO
U3MEHUTb KaK YrogHoO, [ANS 3TOr0 HYXHO
M3MEHUTb  COOTBETCTBYKOLIMM  0Bpasom
4acToTy UMMYINbCOB, reHepUpyeMbIX MymnbTu-
Bubpatopom Ha D1.5-D1.6 nog6opom conpo-
TuBneHust R8 nnu emkoctu C6.

Ceetognog HL1 HyxeH Tonbko pans
OEeMOHCTpaummn paboTbl fatyvka, B peanb-
HOM YCTPOWCTBE €r0 MOXHO WCKMHOYUTb U3
CXeMbl.

Mukpocxemy CD4069 MOXHO 3aMeHWUTb
nobon n3 «..4069» nNM OTEYECTBEHHBLIM
aHanorom K561JTH2. Mukpocxemy CD4020
MOXHO 3aMeHuTb mobon n3 «..4020» wnm
oTeyecTBeHHbIM aHanorom K5611E16.

HanpsixeHue nutaHna moxet bbiTe oT 5 o
15V, HO HYXHO y4uUTbIBaTb, YTO NMPU yBENU-
YEHUN HaMpPSDKEHWUSI MUTaHUS YCUNUTErNbHbIE
CBOWCTBA YCUNUTENbHbIX  KackadoB  Ha
OCHOBE MWHBEPTOPOB Mukpocxembl CD4069
CHUXatoTCS.

TronbauH FO.M.
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QNEKTPOHHbLIN ABEPHOW ™

KONOKOJIbYNK

3TOM, KOHTaKTBI repkoHa
3aMKHyTbl. Ha normyeckux anemeHTax
D1.1 n D1.2 coenaH opHoBuGpaTop,
BblpabaTblBaOWMIA MMMNYNbC ANUTENb-
HocTblo B 5-6 cekyHa. OH 3anyckaeTcs

YT06bI NpOCUrHanu-

3upoBaTb O TOM, 4TO
KTO-TO MpuLLEn, MOXHO
noaBecuTb Haf ABEPbIO
KOMOKOSbYMK, Ha TakoWn
BbICOTE, YTOObI OTKPbI-
BaloLlascs ABepb €ero

3agena. KoHeuHo, Mox-
HO OYeHb OCTOPOXHO
OTKPbITb ABEpb U npu-
[epxaTb  KOMOKONbYUK
pykoW... Ho He B aToMm
Aeno, npocTo 3axoTe-

- D1,D2-CD4001

D2.2
5 4

i

(K56111E5)

nocb caenatb
ANEKTPOHHbIA  3KBMBA-

NEHT Takoro npocTeii- 100K 1M 022m 10K T 220K 1200p

LUero ycTpomcTea.

YCTpoWCTBO, BHELWHE, npeacTaBnseT coboi nogayen  umnynbca  UNM  NOTUYECKON
3BYYalLyl0 MbIflbHULY, OT KOTOPOW wuayT eguHuubl Ha BbiBog 1 D1.1. Tloka asepb

npoBofa K ABepu, BepHee, K CTaHAapTHOMY
repKkoOHOBOMY [aT4MKy MOMOXEHUs ABepw,
paboTaiowemy Ha pasmbikaHue uenu. Ecnun
[Bepb OTKPbIBAOT, LeMnb pa3MblkaeTcs, U
pa3gaeTcs  MNpepbiBUCTBIA  3BYK, KOTOPbIN
3BY4YMT npumepHo 5-6 cekyna. [Mpopornxu-
TENbHOCTb 3BYYaHMUSI HX OT YEro He 3aBUCKUT,
[axe ecnv ABepb OTKPbINM Ha 1 cekyHay nnm
OCTaBWNMN OTKPLITOM Ha CYTKU, BCE paBHO,
Oynet 3ByyaTb 5-6 CekyH, 3aTem 3amMOnyuT.
YTto6bl CHOBa 3a3By4yarno, HYXHO CHOBa
OTKpPbITb [BEPb (UMM 3aKpbiTb U OTKPbITh,
ecnu aBepb Obina ocTaBneHa OTKPbLITON).

Cxema nokasaHa Ha p1CYyHKe B TEKCTe, OHa
NMOCTPOEHa Ha OBYX OAMHaKOBbIX MUKPOCXeE-
max Tuna 4001 (K56111E5, K1761E5).

Ha mukpocxeme D1 noctpoeH ogHoBuGpa-
TOp, onpefensitoWui TO, CKOMNbKO BPEMEHU
OGyneT 3ByyaTb CWrHam mnocrne OTKPbIBaHUS
asepu. A Tak e, ABa cornacylowmux uHeep-
TOpa, OOWH N3 KOTOPbIX Harpy>XeH Ha Mbeso-
3MeKTpuyeckuii 3sykonanyyartens BF1.

SG1 - repKOHOBbIA AaT4MK MONOXKEHUS
nsepu. OH COCTOUT U3 ABYX YacTel, - YacTu ¢
repKOHOM, KOTOPYI0 YCTaHaBnuBawT Ha
OBEpHY NMyAKY, U YacTu C MarHWTom, ycTa-
HaBMMBaeMylo Ha ABEPHOE MOMOTHO, Tak, YTO
B 3aKpbITOM COCTOSIHUM [Bepu obe 4acTu
coBnagarT U MarHUT OeWCTBYET Ha TepKoH.

3akpbiTa 1 repkoH SG1 3amkHYT Ha BbiBoAe 1
D1.1 - Homb. Ha Bbixoge D1.3 - eguHuua,
nocTynatowasi Ha BbiBog 1 D2.1 u 6noku-
pylowas cuctemy M3 AByX MynbTUBMGpaTO-
poB Ha Mukpocxeme D2.

na cospgannsa acpdpekta npepubiBatoLLerocs
3ByKa cpgenaHbl ABa MynbTuBMbpaTopa Ha
mukpocxeme D2. MynbTuBubpartop Ha D2.1 1
D2.2 reHepuvpyeT MMMynbCbl 4acTOTON OKOMO
3 Iy pnsa npepbiBaHus paboTbl 3BYKOBOrO
MynbTuBMOpaTopa Ha D2.3 n D2.4, reHepu-
pyloLLEro MMMYMbCbl YacToTon okono 2 kiu.
3AnemeHT D1.4 cnyXnT BbIXOAHBIM Kackagom,
K BblXogy KOTOPOrO MOAKMIOYEH Mbeso-
3neKTpuYeckuii 3asykonanyyarens BF1.

[Mpn oTkpbiBaHWM ABepu KoHTakThl SG1
pasmbikatoTca M Ha BbiBog 1 D1.1 uepes
peanctop R1 nocTtynaet HanpsXeHus ypoBHS
nornyeckon eavHuusl. OgHoBubpatop D1.1-
D1.2 3anyckaetca u Ha Bbixoge D1.3
NOrNYECKMn HOMb YCTaHaBnuBaeTcs Ha 5-6
CeKyHA. MynbTuBuGpaTopbl MMKPOCXEMBbI
D2 3anyckatotca n u3 BF1 paspaertcs
NpepbIBUCTBIN 3BYK, 3BYYaLLuii 5-6 cekyHa.

lMuTaHme OT wMNOpTHOrO awxanora
«KpoHbi». B cTaTnyeckom pexume TOK
notpebnenuss MuHumaneH, u 6atapeu
OOIMKHO XBaTUTb Hagonro. Ho MoxHO nutaTb
1 ot noboro Apyroro UCTOYHMKA MOCTOSIH-
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HOro Toka HanpsbkeHuem 5-12V. Hanpwumep,
OT ceTeBOro ajantepa AnA Teneurpbl TMna
«dengun».

Boeikntowatens S1 Ha TOT cnyyan, ecnu
HY)>XHO OTKIHO4YUTL YCTPONCTBO.

SG1 - «u3BelaTenb OXpPaHHbIi MarHUTO-
KOHTaKTHbIA HaknagHoh CMK-1». Ho moxHo
n no6on apyroin aHamnor, Tak ckasaTb, Kynun
4YTO NpOAABasnocsh.

BF1 - nbe3oanekTpuyeckuin 3BYKOM3NY-
yatens 7BB-20 (kpyrmas nnactMHa C
NPOBOMOYHBIMU KOHTaKTamu).

MoHTax BbINONHEH B NNacTMaccoBoW
MbiNbHMLE 6e3  npuMeHeHVs  nevaTHoun
nnatel. K AHY MbINbHULBI NPUKNEEHbI Kneem
«MomeHT» pBe Mukpocxembl CD4001, Tak
4yToObI BbiBOAaMW BBepx. [peasapuTensHo
nepBbi  BbIBOA, MOMEYEH. 3aTeM MOHTaX
coenaH 06bemMHbIM  CMOCOGOM,  UCTMONb3Ys
BbIBOAbl MUKPOCXEM KaK MOHTaXHbI€ CTONKU.
KoHpeHcatop C1 TOXe npukneeH. 3Byko-
nanyyatens BF1 nmeeT xecTkme nposonoy-
Hble BbiBOoAbl. [lpunasH wmn  mexay
BbiBogamu 11 n 7 D1, n 6onblUe HUKAK He
3akpenneH (OH nerkuin, AEpXUTCA U Ha
cobCcTBEHHbIX BBOAAx Hennoxo). Ans nyuy-
Lero BbIXOAa 3BYKa B KPbILUKE MbIfbHULbI

CUTHAJTIM3ATOP OTKPbITOIMO

XONoAUITIbHMKA

Y cOBPEMEHHBIX GbITOBbLIX XONOAUMBLHUKOB
ABepb PUKCHPYeTCs B 3aKPbITOM MOMOXEHWUN
C NOMOLLBI0 MarHUTHON pe3uHbl. TO KOHEeY-
HO OYeHb YyAOGHO M pe3vHOBas Mpoknagka
npuneraet NNOTHO, HO HEAOCTATOK B TOM,
YTO OTCYTCTBME KaKOro-nnbo 3amka, 3aLernku
NpUBOAMT K TOMY, YTO MPU HEQOCTaTOYHOM
npy 3aKpblBAHUM YCUMUW UNW NPU U30bITOY-
HOM [BEpb OCTaeTCH MPUOTKPLITON. A 3TO
OYeHb OMacHO He TOMbKO AN  CKOpo-
NOPTALLMXCA NPOAYKTOB, HO W ANA CamMoro
XOnoAmnbHYKa, NOTOMY YTO OH M30 BCEX CUM
nbiTaeTcs OXMaauTb BCH  KYXHIO, uTO,
KOHEYHO e, caenaTtb He B cunax. Komnpec-
cop neperpesaeTcs u noptutcs. He rosops
yXXe 0 nepepacxofe afekTpuyecTsa.

OnucbiBaeMoe 3[4eCb YCTPOWCTBO BHELLUHE

Hanpotvs BF1 HECKOMNbKO
OTBEPCTUN.

Beikntoyatens S1 - mukpoTtymbnep, Ans
Hero B  TOPUEBOW  CTeHKke  caenaHo
oTBepcTHe.

Ytobbl GaTapes nutaHus He GonTanack,
OHa OoTAeneHa OT TOW YacTu MblNbHULbI, Fae
CMOHTMPOBaHa Cxema KapTOHHOW neperopog-
KOW, TOXEe NpUuKneeHHown kneem «MomeHT».

Hanaxweanne. pomkocTb 3Byka nbeso-
3MNEKTPUYECKOro  3ByKOM3ny4yaTens CunbHO
3aBUCUT OT YacTOTbl, MOAABAEMOr0 Ha Hero
HanpspKeHus. Moatomy, xenarenbHo
nogobpaTe 4actoTy peaunctopom R7 Tak,
4YTOObI 3BYK ObIN Hanbonee rpOMKUM.

YacToTy npepbiBaHUsi 3Byka MOXHO
nogobpatb pesuctopom R5.

MpoaoMKUTENBHOCTL 3BYYaHWUS MOXHO
nopgobpatb pe3uctopom R2.

A Tak, Bce pabotaeT n 6e3 HanaxuBaHus,
ecnu getanu WUCnpaBHbl M HET OWMOOK B
MOHTaXe.

[na coenHEHUA MbIfbHULEI C AaTYNKOM
6bIna ncnonb3oBaHa TenedOoHHas «nanta.

NpOoCBepIeHsbl

Kyobimos 1O. C.

npeacTaenseT cobol 3Byyallyro
MbIMbHULY,  KOTOPYK  HYXXHO
NonoXuTb B  XONMOAWIMbHUK Ha
Nnonky Hegareko oT nmamnbl noa-
CBETKW XON0oAunbHON KaMepbl.

Ecnu xonopgunbHWK wcnpaBeH, TO npu
OTKpbIBAHWUWM €ro [BEepu 3aropaeTcs BHypu
namna noaceeTku. Korga paBepb 3akpbiTa
namn BbIKNOYaeTcs.

CurHanusaTtop paboTaeTt Tak: ecrniv ABepb
XOmnoAunbHYKa ocTaeTcst OTKpbiTon 6onee 5-
6 cekyHp, pa3gaeTcsl NpepbIBaloLWNACA 3BYK,
KOTOpbIn OyaeT 3ByyaTb A0 Tex Mop, noka
XOnoAunbHYK He 3akpotoT. Bpems 5-6 cekyHp
HE KPUTWYHO, OHO 3aBMCUT OT COMpPOTUBME-
HWS1 OHOTO pPe3ncTopa, U NpU HanaxweBaHuW
MOXET ObITb YCTAHOBMNEHO KakMM YrogHO.

Cxema nokasaHa Ha pUCYHKe B TEKCTe, OHa
NOCTpOEeHa Ha OBYX OAMHAKOBbIX MWKpOCXe-
max Tuna 4001 (K561J1E5, K176J1E5).

Ha mukpocxeme D1 noctpoeHo coTopene,
onpegensioLwee No OCBELEHHOCTU BHYTPU
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XOMnoauneHOW  Kamepsbl,

OTKpbITa OHa WK HeT. \%

R3 ~~1 3.3M

Kpome TOro, Ha ogHOM
3MeMeHTe 3TOW MUKpO-
CXeMbl cAenaH Tanmep,
onpegensiiowen CKonb-
KO BpEMEHU [OIMKHO
nNponTM C  MOMEHTa

D1.1
1 3

D1,02-CD4001

R4
D1.2 D1.3
5 4 8

OTKpPbLITUS [BEepu, YTO-
Obl BKIOYMNACL 3BYKO-
Basl curHanuaauusi.
[aTumkom ocBeLleH-
HOCTU CNyXuT doTope-
3uctop FR1. K coxane-
HUIO, MHE He W3BECTHa

(K561T1E5)

€ro Mapka v HommHanb-

0,22m

10K T 220K 1200p

Hble napameTpbl (B
cBOE Bpemsi OTKyda-To Bbimasn ero). Ho
nposepka MynbTUMETPOM Mokasana, 4To B
3aKpbITOM XOMOAUMBLHMKE €ro ConpoTuBIe-
Hue okono 500 kOm, a B OTKpbITOM OKOno 8-
20 kOm (B 3aBucMMOCTM OT 6nU30CTM K
namne BHYTpW XxonogunbHuka). doTopeswc-
Top FR1 BmecTe ¢ pe3anctopom R1 obpasyet
OenuTenb  HamnpskeHus, 3aBUCUMbIA  OT
ypoBHA  ocselleHHocT. Korpa  ABepb
3aKpblTa HanpsKeHWe Ha Hem OKOMo oru-
Yeckoro Hyns. Koraa aBepb OTKpbITa - OKOMO
NOrMyeckon eanHNLbBI.

Ha nornyecknx anementax D1.1 un D1.2
coenaH Tpurrep LWmuTTa, Heobxoaumbii B
Takux cnyyasx. OH obecneunBaeT 4eTkue
nopory NepeknioYeHns nNo curHany ot ¢goTto-
aartyvka.

Tanmep caenaH Ha NOrM4YeckoMm anemeHTe
D1.3 n uenn R4-C1. lNocne Toro kak Ha
Bbixoge D1.2 nosiBnsieTca norudeckasl egu-
H1La HYXHO Bpemsi 4TobObl OHa nosiBunack Ha
Bxodax D1.3, koTopoe 3aBMCUT OT CKOpPOCTU
3apsigkn C1 uepes R4, ato Bpemsi 3aBUCUT OT
emkoctn C1 n conpotuBneHus R4.

[na cosganna acpdpekta npepuiBatoLLerocs
3ByKa cpgenaHbl ABa MynbTuBubpaTopa Ha
mukpocxeme D2. MynbTuBubpartop Ha D2.1 1
D2.2 reHepuvpyeT MMMynbCbl 4acTOTON OKOMO
3 Iy pns npepbiBaHus paboTbl 3BYKOBOrO
MynbTMBMOpaTopa Ha D2.3 n D2.4, reHepu-
pyloLLEero MMMYnbCbl YacToTon okono 2 kiu.
3AnemeHT D1.4 cnyxnT BbIXOAHBIM Kackagom,
K BbIXOAY KOTOPOro MOAKIOYEH Mbe3o-
3neKTpuYeckuii 3asykonanyyarens BF1.

Korpa XxonogumnbHUK 3aKpbIT HampsKeHune
Ha Bxogax D1.1 paBHO norv4eckomy Hynto.

Takoe Xe HanmpsbkeHne u Ha Bbixoge D1.2.
EmkocTb C1 paspsikeHa u Ha Bbixoge D1.3 -
nornyeckas eguHnua. MynbTusnbpartopbl Ha
D2 3abnokpoBaHbl. 3Byka HeT.

Ecnu gBepb oTkpbiTa, Ha Bbixoge D1.2
OyneT norndeckas eguHuua. KoHwpeHcaTop
C1 HaumHaeT 3apsbkaTbes yepes R4, n yepes
5-6 cekyHO HampshkeHWe Ha HeM JocTuraet
nornyeckon eauHuusl. Ha Bbixoge D1.3 -
Homnb. MynbTuBUGpaTopbl MUkpocxembl D2
3anyckalTcs W pasfgaeTcs  MPepbIBUCTbIV
3BYK.

MutaHne OT WMNOPTHOrO aHanora
«KpoHbl». B cTatnyeckom pexume TOK
notpebnenns  muHumaneH, wn 6Gatapeu
[OIMKHO XBaTUTb HAAOMTO.

BF1 - nmbesoanekTpuyeckuii 3BYKOU3MY-
yatenb 7BB-20 (kpyrmas nnactuHa C
NPOBOSIOYHBIMU KOHTaKTamu).

MoOHTaX BbINOMHEH B MNNAacTMaccoBOW
MblflbHMLE 6e3  MNpUMEeHeHus  nevaTHow
nnatel. K AHY MbInNbHULBI NPUKNEEHbI Kneem
«MowmeHT» pgBe Mukpocxembl CD4001, Tak
yTob6bl BbIBOgamu BBepX. [NpeasaputenbHo
nepBbll BbIBOA, MOMEYeH. 3aTeM MOHTax
coenaH o6bemHbIM  CnocoboMm, MCNonb3ys
BbIBOAbI MUKPOCXEM KaK MOHTa)KHbIE CTOWKW.

YacToTy npepbiBaHWs  3BYka  MOXHO
nogobpatk pesuctopom R6.

3agepXKy BPeMeHW Havamna 3ByvaHus
MOXHO nogobpats peauctopom R4.

doTogaTIMK  MOXHO  OTperynupoBsatb
nogbopom pesucTtopa R1.

Kyodbimos FO. C.
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SNEKTPOHHbBIV KOQOBbLI SAMOK +
OXPAHHOE YCTPONCTBO

B cTaTbe npeAcTaBneHo yCTPOWCTBO, KOTOpoe
peanusyeT GYHKUWMM 3NIEKTPOHHOIO KOA0BOrO
3aMKa W OXpaHHOro YCTpoucTBa. [losicHseTcs
anroputM  paboTbl  YCTpOWCTBA B LIENOM,
noApobHo paccMaTpuBaloTca (PYHKLMOHaNbHbIE
y3/bl M MporpamMMHoe obecreyenme.

B nepuoauuyeckol neuaTu, nuTepaType,
MHTEPHETE WMEETCS] MHOXECTBO KOHCTPYKLMI
KOAOBbIX 3aMKOB W OXPaHHbIX YCTPOMCTB CaMoro
pasnnMuHoro  HasHaudenusi.  [peacraBfieHHoe
YCTPOMCTBO coBMelaeT (yHKUMM  KOAOBOro
3aMKa M OXpaHHOro YCTpOUCTBa. KOHCTpYKumsi
YCTPOWCTBA COCTOMUT M3 Tpex (hyHKLUMOHANbHBIX
y3/10B: Mnata KoAoBoro 3aMka (Aanee [IK3),
Tpex mnaT oXpaHHoro yctpolictBa (aanee MNOY
Ne1, MOy N22, NOY N23), moaynsi ynpaBneHus
coneHounaa (panee MYC). Mnatebl MOY N21, N92,
N3 — coBeplueHHO OMHaKOBble MO anropuTMy
paboTy, CXEMOTEXHWKM, KOHCTPYKLMN.

To ecTb monb3oBaTenb C OAHOrO MynbTa (B
[aHHOM Cflydae C njaThl KOAOBOro 3aMka) Mo-
XKeT ynpaBs/iiTb KOJOBbIM 3aMKOM W OXPaHHbIM
ycTpoiicTBOM. 3akpbiBasi 3a coboii  ABepb,
MOXHO OXpaHsieMoe MoMelleHne cpasly nocTa-
BUTb MO/ OXPaHy (BKIIIOYUTb CUrHAIM3aLUMIo).

OcobeHHocTbIo K3 sBASETCs TO, YTO K HEMY
MOXHO noAxknounTb MOY. [MpuHuMnuanbHas
cxeMa [MK3 npeactasneHa Ha puc. 1. MpuHUm-
nuaneHas cxema MNOY npeacTtasneHa Ha puc. 2.
MpuHumnuanbHas cxema MYC npejacTtaBneHa Ha
puc. 3. Ha pucyHke 4 npeAcTaBneHa cxema
MOAKNHOYEHNSI COCTaBHbIX YacTei k MK3.

PaccMoTpuM OCHOBHbIE, (DYHKLIMOHANbHbIE
y3nbl K3, Pabouast yacToTa MMKPOKOHTponiepa
DD2, 3apaetcsd reHepaTopoM C  BHELUHUM
pe3soHaTtopom ZQ1l Ha 10.000 Mru. Mopt PD
MUKpOKOHTponnepa DD2 ynpasnser avHamu-
YecKoW nHAMKaumen. AuHaMmmyeckas nHaMkaums
cobpaHa Ha TpaHsucTtopax VT1..VT5, umudpo-
BblX, CEMUCErMeHTHbIX MHAMKaTopax HG1...HG5.
Pesnctopbl R3..R10 - ToKoorpaHuuuTebHble
ANs cerMeHToB mHamkaTopoB HGL... HG5. Koabl
NS BKNIOYEHWS BbllleyKa3aHHbIX MHAWMKaTopoB
npy PYHKLUMOHMPOBAHUN [AMHAMWYECKOW WHAM-
Kaumn noctynatoT B nopt PB MWKpPOKOHTpon-
nepa DD2. [ns ¢yHKUMOHMPOBaHUS KnaBua-
Typbl 3apelicTBoBaH BbiBoAg 8 (PD4) Mukpo-
KOHTponsiepa. Cpa3y nocse nojayv NUTaHus Ha
BbiBOAe 1 MukpokoHTponnepa DD1 uvepe3 RC-

uenb (pesvctop R2, koHaeHcatop C3) dopmu-
pyeTcs cMrHan cMCcTeMHOro annapaTHoro cépoca
Ansi MUKpokoHTponnepa DD2. Ha aucnnee MK3
nHAnUMpyeTcs uncno 00001. MuTatowee Hanpsi-
eHue +5B nocTynaer Ha YCTPOWCTBO C coeau-
HuTensa X3. KoHpeHcaTop C6 unbTpyeT mynb-
caumv B Uenu nuTauus +5 B. BNoKMPOBOYHBIN
KoHAeHcaTopbl C4, C5 cToAT Mo uenu nutaHus
peructpa DD1 mMukpokoHTponsiepa DD2 cooT-
BeTCTBeHHO. Pernctp DD1 3apeiicTBoBaH Ans
YBENWNYEHNS! KOMIMYECTBA BbIBOAHBLIX JIMHWIA. B
MK3 umetoTcs 7 HE3aBUCUMMBIX KaHanoB: KaHan
NO1... N97. Kak yxe ynoMuHanocb Bbiwe Ans
kaHana N21 Hy)KHO BBECTM 3TaNloHHbIN koA No1,
ans kaHana N2 Hy)KHO BBECTM 3TaNOHHbIA KOA
N92 u 1. A. BbixogHoW cwrHan kaHana N°1
MoCTynaeT Ha KOHTaKT 1 , coeauHuTens. Bbixoa-
Hble KaHa/bl CWrHanoB cpasy nocie mnoaayv
NUTaHWMs MMeloT ypoBeHb nor.l. WHTepdelic
YCTpOWCTBA BK/MOYaeT B Cebs: MHAVKaLMIO
(avcnnen) w3 UMPPOBLIX  CEMUCErMEHTHbIX
wHankatopax HG1..HG5, wu «knaBuatypy -
KHOMKMN 51...S8. KHorku KnaBmnaTypbl
YCTPOICTBa UMEKOT CrieAytoLlee HasHauyeHue:

S1..S6 — KHOMKWM Ans BBOAA KOAa AOCTyna.
[laHHble KHOMKW 0603HaveHbl undpamm ot “1”
no “6”. BBoAMMBIM KOA MHAMUMPYETCS Ha
[ucrinee ycTponcTBa;

S7 ( K) — kHonka Bbibopa kaHanos N21...N27.
Ecnn BbibpaH kaHan N21 Ha wHamkaTope HG5
nHaMumpyetcs undpa “1”, ecnm BbibpaH KaHan
N22 Ha mHankaTope HGS mHanumpyetcs undpa
"2"nT. A

S8( 3/P ) — kHomka Bbibopa pexxvMa paboTbi:
“zanuck” win “pabounit pexum” ans KaHanos
NC1...N97. B pexwume “3anucb” Ha Aaucnnee B
YyeTBepToM paspsae (uHavkatop HG4) 6yaer
MHAULMPOBATbLCS Touka h.

Ha 5 paspsigHoM Aawvcnnee otobpaxaercs
BBOAMMBIN KoA W uncno (pa3psia HGS), koTopoe
onpefiensieT aKkTMBMPOBaHHbIM kaHan. Bcero B
anroputme paboTbl MK3 MoXHO BbligenuTb 14
pexwvmoB paboTbl. [puBeseM mx.

Pexxum NO1 — pexum BBofAa pabouero kopa
Ne1. B cnyyae coenafieHnn pabouero( BBOAM-
MOro) W 3TanoHHOro Koaos curHan KAHAJT No1
(koHTakT 1, coeanHuTenb X1) Ha 5 ¢ ycTaHasmn-
BaeTcs yposeHsb Jor.0.

Pexxum NO2 ..N°7 — paHHble pexuMbl no
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anropuTMy paboTbl aHanornyHbl pexumy NO1. MUKPOKOHTpo/nepa.

Pexxum N92 ans curHana KAHAJT N92, pexum
N3 ana curHana KAHAJTNe3 m T. A.

Pexum NO8 — pexum BBoAa (3anmcu) 3TasnoH-
Horo kofa N21. B gaHHOM pexwume kaHana N°1
STa/loHHbIM  KoA 3anucbiBaetcs B EEPROM

kaHan Ne3 T. a.
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Pexxum N99 ...N914 — paHHble pexwMbl no
anroputMy paboTbl aHanornyHbl pexumy NO8.
Pexxum N29 ana kaHan N92, pexxum N210 ans
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WF-2 BBoauMbIA € KnaBuaTypbl KoA Ans
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Tems 3 kaHana N91, MWKpOKOHTponnep

4218 |1 nHANUMNpyeT Ha avcnnee n

7 |06w 2LB—

IN]

3anucbiBaeT B O3Y. lMocne BBOAa

51, 215
l,_ X3 YeTbIpexpaspsaaHoro Kofa, Heobxo-

W3 OMMO HaxaTb Mobylo KHOMKy U3

HU1

3MLT

'élf;b‘z S1..S6. KoA wHaMUMpyeMblii Ha

‘Bkn” 5B €

B 12 Aucnnee 3anuwetca B EEPROM-

namsTb MWKPOKOHTposnnepa u 6y-

Puc.3.

AeT 3TanoHHbIM Ans KaHana No1.
Mocne 3anucK Ha aucnnee cHoea B
paspsagax HG1..HG4 wHanumpy-
totca  Hynu.  KHonmkon S7  (K)

AnroputM  paboTbl MK3  cnegyowwmi.
B paboyem pexwume, cpasy nocse noaauv nuta-
HUSA, Ha aucnnee nHavumpyetcs ymcno 00001.
MukpokoHTponnep DD1 peT BBoAa uYeTblipex-
paspsigHoro  koja. Brauane  Heobxoavmo
3anucaTh 3TaNoHHbIM KOA ANS KaXAoro kaHana.
KHonkolt S8( 3/P ) BbibupaeM pexuM “3anuch”.

BblbMpaeM KaHan v npoaenbizaeM
aHanorvyHble onepaummn Kak ans kaHana N22 u
T. A.. Ona BbiXoAa M3 peXuMa 3anucy Hy>XHO
HaxaTb kHonky S8, Touka h B ueTBepTOM
paspage (uHamkatop HG4) —  noracHerT.
YcTpoictBo rotoBo k paboTe. B Tabnvue 1
npueeaeHo  (pyHKUMOHaNbHOE  HasHadeHue
Kakgoro kaHana MK3 B ycTpoiicTe.
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NsATb CEKYHZ MUKPOKOHTPOMNEP BbIKITHO-

gggunﬂggaﬂgrﬁm W1 XW1F_5 X1 YaeT MexaHu3M OTKpblBaHWS 3aMka
e B HU-5 Modub gjﬂDUﬁHEHUﬂ (yctaHaenuBaet nor. 1 Ha BbiBoge 11
T 1] 1 1 COMEHOLH MUKPOKOHTpO/N/iepa) M O6HynsieT Ha
Thems 00| 2 ? avcnnee paspsigbl  BBOAMMOrO  Koja.
3 Ecnv BBOAWMMBIN KOA He coBnan C
T 1 3Ta/loHHbIM KOZIOM, TO MMWKPOKOHTPOJI-
G0 |5 8 nep cpasy obHynser aucrnined (Ha
—| Tihama kaishazo aucnnee nHamumpyetcst umicno 00001) n
Nmma X1 30MKD He U3MEHSIeT COCTOsHWE BbIXOAHOIO
E.’é%”ﬁ*&h”é%m Nep WF-5 ﬁs m—z X1 WF-2 curHana kaHana. CoBeplueHHO aHano-
e B 7w rMyHo paboTaloT Apyrue KaHanbl Ans
Do 1] 1 3 A ynpaenenus MOY N1, MOY Ne2, Moy
Chame oxp 1] 2 b ! 2 | Koron NOT No3.
3 . X5 X2 Wr-10 Lienecoo6pasHo, 4ToBbl AOCTYN K
T . -0 T T KHOKe S8 6bi1 orpaHMyeH,
o | > 1 Oxporn 1 B nporpamme ucrnonb3ytoTcs ABa
§ 2 | Chms 0xp 1 npepbiBaHusi: Reset u npepbiBaHve
gﬁ%&oﬁm " XW1F75 - i 3 E:Eiiﬂnipz Taiimepa TO, 06paboTUMK KOTOPOro
A HS 5 AT HauvHaeTca ¢ mMetku TIMO. Mpu nepe-
OXESE*'1 »1' 5 b I [T o xofe Ha MeTky Reset wHMUManMau-
[Hﬂrfh ool 2 3 7 pYHOTCS CTEK, TalMep, NopThbl, a Tak e
3 3 narn v nepemeHHble Ucnosnb3yeMble B
= 1% 7 ; 5] » nporpaMme.
oD | 5 8 1] Ot 58 B 06paboTunke NpepbiBaHus TaliMepa
— TO ocyuwlecTBnisieTcs: npoueaypa onpo-
Puc.4. ca kHornok S1...S8, dyHKUMOHWMpOoBaHue
AVHaMUYECKOW  MHAWKauMKW, nepeko-
Tabnuua 1. AVpPOBKa [BOMYHOrO 4ncia B KoA ANs
- oTobpaxeHns MHdOpPMauMM Ha cemu-
NQ kaHana | CurHan PDYHKLMOHANbHOE HAa3HAaYeHne CerMeHTHHbIX MHAMKATOpaX YCTPOMCTBa,
Kanan N21 | Ynp. K3 YnpasneHue KoAaoBbIM 3aMKOM a TaKk xe BpeMeHHOW WHTepBan An-
Kanan N92 | OxpaHa 1 MocTaBuTb Nog oxpaHy MOY No1 TENbHOCTbIO MSITb CEKYHf, HEoBXoau-
Kanan N23 | CHsaTb oxp 1 CHATb C oxpaHbl MOY N21 o é
Kanan N4 | OxpaHa 2 MocTaBuTb Noa oxpaHy MOY N22 MbIU A7, USMEHEHNA, BRIXONHLIX 'CUEHAF
KaHan N5 | CHsTb oxp 2 | CHsiTb C oxpaHbl [TOY N92 NnoB KaHanoB (ycTaHOBKa CcUrHana ypos-
KaHan N26 | OxpaHa 3 MoctasnTb noa oxpaxy MOY No3 Hs1 nor. 0 Ha BbIBOAAX coeanHuTens X1)
Kanan N97 | CHsTb oxp 3 CHATb C oxpaHbl [10Y N23 W npoueaypbl  3anuckn U YTeHus
HabpaHHoro koga B EEPROM-namsaTtb
MUKpOKOHTPONNEp XAET BBOAA YeTbIpex- MUKPOKOHTpOANepa.

paspsigHoro kopa. lMycTb BbIGpaH KaHan NO1.
BBOAMMBIA € KNaBMaTypbl YeTblpexpaspsiAHbIv
KOA,  MMKPOKOHTpOANEp  MHAWUMPYET  Ha
avcnnee u 3amucbiBaer B O3Y. [locne BBoAa
naToro paspsipa (nocne BBOAA YETBEPTOro
paspsifa HYXXHO HaxaTb JIIobyto KHoMKy u3 Sl...
S6), MMKpOKOHTpONNep nobalTHO cpaBHU-BaeT
ero ¢ YeTbipexpaspsiaHbIM KOAOM, 3anvcaH-HbiM
B EEPROM- namMsTn MuKpokoHTponsepa (byaem
Ha3blBaTb 3TOT KOA — 3TafoHHbIM). Ecim B
paboyeM pexvMe BBOAWMBIN KOA COBMan ¢
3Ta/lOHHbIM  KOJOM, TO MMWKPOKOHTPO/Iep Ha
naTb CeKyHA MOAAEeT CWUIHan Ha BKIIOYEHWE
kaHana (yctaHaenueaeT Jjior. 0 B BbIXOAHOM
curHane kaHana) v obHynsiet aucnnei. Yepes
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B O3Y MukpokoHTponnepa ¢ agpeca $60 no
agpec $64 opraHu3oBaH 6ydep oTobpaxeHus
NS AMHaMmyeckol uHavkauwu. Mo agpecy $60
HaxoAUTCs  4uCno,  omnpefensiiollee  Homep
kaHana. C appeca $61 no appec $64 -
BBOAWMbINA KOA. 3TanoHHbi ko u3 EEPROM
MWKPOKOHTpOANepa nepenucbiBaetcs B O3Y
MUKPOKOHTpO/JIepa No aapecam ¢ $66 no aapec
$69. Onarv, 3aaelCTBOBaHHblE B MporpaMMe,
HaxoasTcs B pernctpax R19 (flo) n R25 (flol).
Ha pvc. 5 npvBeaeH dparMeHT nporpamMmbl
3anuncy aTanoHHOro koaa Ans kaHana No7.

Anroputm pabotbl MOY N2 1 (npuHumMnn-
anbHasi cXeMa pWCYHOK 2) creayiolwmid. BHeww-
HUMW (BBIHOCHBIMMW) 3M1IEMEHTAMU MO OTHOLLEHWIO
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ACP: Idi
Idi YH, high(RAM)
d t2,Y
cpl t2,1
brne RR1
Idi EEAL,$10
rjmp zap10

RR1: cpi t2,2
brne RR2
Idi EEAL,$15
rjmp zap10

RR6: cpi t2,7
brne DOS1
Idi EEAL,$40

;kaHan Ne7 ?

zap10:  Idi catod1,0
Idi YL,low(RAM+1) ;Hadano 3anucu
Idi YH, high(RAM+1)
Idi t1,4
loopl: Id EEBT,Y+
rcall EEWR
dec t1
brne loop1

DOS1: Idi catod1,0

Id YH, high(RAM+1)
Idi t1,4
110: Idi tec,0
st Y+tec
dec t1
brne 110
rjmp ms1

EEWR:  sbic EECR,EEWE
rjmp EEWR
out EEAR,EEAL
out EEDR,EEBT
sbi EECR,EEMWE
sbi EECR,EEWE
INC EEAL
ret

Puc.5.

YL,low(RAM) ;dparMeHT 3anuci 3TanoHHOro Koaa

Idi YL,low(RAM+1) ;3anuck B Sydep yucna 0000

;KOHel 3anucu

SAl — Tymbnep BKIOYEHUS CUMHaIM-
3aumun. Mpwn ycTaHoBKe aHHoro Tymbnepa B
nonoxexne "BKJT” - yCTpPOMCTBO CTaBUTCS
nofl OxpaHy. YCTpOWMCTBO CTaBUTCS MoOA
oxpaHy, 4Yepe3 ~ 10 cek. C MOMeHTa
yCTaHoBKM Tymbnepa SAl B nonoxeHue
"BKJ1” 3 nonoxexus "BbIKJ1”. Mocne ycra-
HOBKM YCTPOWCTBA MOJ OXpaHy, CUrHanv-
3aums cpabaTbiBaeT Yepes ~ 10 cek C
MOMeHTa 3aMblkaHusi J1t0boro  KOHLEBOro
BbiktoyaTens S1...S8;

HL1 — wHAaukaTop akTvMBauuu pexuma
oxpaHbl. EClM ycTpoMCTBO HaxoauTcs B pe-
XMMe "OoxpaHa”, AaHHbIN VHAMKaTop — ro-
pUT, €CIN B PeXMMe “ KOHTPOJb COCTOSIHUSA
nBepei” faHHbIN MHAVMKATOP — noralueH;

HL9 — dyHKUMOHANbHBIA MHAMKATOP
MUKpOKoHTponiepa DD1. [aHHbI MHAUKa-
TOp MepuoanYeckn MUraeT, cpasy nocsne no-
[layn NUTaHUs Ha YCTPOWCTBO. Mwratowmii
nHavkatop HLY ykasbiBaeT Ha TO, 4TO
MUKpoKoHTponsiep DD1  “He 3aBuc”, a
(pyHKUMOHMPYET MO 3aaHHOMY a/iropuUTMYy.

MNMOY nocTpoeHa Ha MWKPOKOHTPOJSIepe
DD1, pabouyasi 4acToTa KOTOpPOro 3ajaercs
reHepaTopoM C BHELWHUM pe3oHaTopoM ZQ1
Ha 10 Mlu. K nopty P3 MukpokoHTponnepa
DD1 NOAKITIOYEHbI Tymbnep SAl,
NMbe303NeKTpuyeckmii  m3nydatens  BA1,
vHaukatop HL1, knioum Ha TpaH3ucTopax
VT1..VT4. K nopty P1 MuKpokoHTponnepa
DD1 noakntoYeHbl KOHUEBbIE BbIKOYaTENN
S1...57 v wHamkatopbl HL2...HL9. MuTaHne
Ha [aHHble MHAMKaTopbl MOCTYynaeT 4epes
KN4 Ha TpaHaucTope VTS5, KOTopbIi ynpas-
nseTca ¢ BbiBOAAa 19 MUKpOKOHTposnepa

K MOY sABNAOTCA CeMb KOHLIEBbLIX BblKJHOUaTe-
neit (S1..S7), koTopble MO3BONSIOT KOHTPOIM-
poBaTb COCTOsIHME CEeMW [ABepeii C MOMOLLbIO
mHavkatopoB  HL2..HL8. OauH  KoHLUeBoW
BbIK/IlOYaTENb KOHTPOIMPYET COCTOSIHWE OAHOW
nsepu. Ecnv  pBepb 3akpbiTa — KOHLUEBOM
BbIK/OYaTeNb  Pa3oMKHYT. COOTBETCTBYHOLLWIA
nHavKaTop — He ropuT (noraweH). Ecnv asepb
OTKPbITa — KOHLEBOM BbIK/OYATENb 3aMKHYT.
COOTBETCTBYIOWMI MHAMKATOP — NEpUoAMYecku
Muraet. B uHTepdeic KoHTpons u ynpasneHus
MOY BxopsaT: TyMbnep SA1, nHavkaTtopbl HLI...
HL9. KOHCTpyKTMBHO, BCe BbllleyKa3aHHble
3neMeHTbl  LenecoobpasHo pa3MecTUTb  Ha
OTAENBHOW NaHeNun ynpasneHWs yCTponCTBa.

OneMeHTbl WHTepdeiica ynpaenewus MOY
MMeIoT cefytollee Ha3HaveHve:

DD1. Pe3uctopsl R13...R20 - TokoOrpaHnum-
TeflbHble Ans, uHankatopos HL2...HL25. Pesuc-
Top R10 - TOKOOrpaHWUMTENbHBIA ANSt UHAMKA-
Topa HL1. Pene K1, K2 ynpaBnstoTcs COOTBET-
CTBEHHO C BbiBoZAoB 2, 3 DD1.

Cnycta 10 cek ¢ MmoMeHTa nogaum for. 0 Ha
BbiBOA 3 MMKpOKOHTposnnepa DD1- MOY cra-
BUTCS MOA OXpaHy. [ns 3Toro Heobxoavmo
yCTaHoBUTL TyMmbnep SA1 B nonoxeHue “BKJ”
WM YCTaHOBWTb npsiMoii BbixoA D-Tpurrepa
DD2( BbiBOg5 DD2) B nor. 0. PaccMoTpum
paboTy yCTpoWcTBa B AaHHOM pexume. Ecnu
BKJTHOUMTCS /1060 U3 KOHUEBbLIX BbIK/THOYaTENen
S1..S7 ( 6ynet oTkpbiTa nobas ABepb) TO Ha
COOTBETCTBYIOLWEM BbiBoAe nopTa Pl Mukpo-
KoHTponnepa DD1 6yaeT nmpucyTcTBoBaTh cur-
Han yposHsi nor.0. Yepe3 ~ 10 cek. C MOMeHTa
3aMblKaHUS  KOHLIEBOrO BbIKNIOYATENSA  BKIIO-
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4YnTCA 3BYKOBas CurHanmsaums (nbes3oanekTpu-
yeckuit nsnyuyatenb BAL). MNpu 3ToM Ha BbiBoZe
3 MuKpokoHTponnep DD1 ycTtaHOBMT ypoBeHb
nor.0 (Bkntouutcs pene K2). Pene K1 6yaet
NneproanYecKy BKIKOUATBLCA M BBIKMOYATLCSA C
nepvogoM ~ 1 cek ( Ha BbiBOAE 2 MWKpO-
KoHTponniepa DD1 BbixogHoW curHan 6yaer
nmeTb opMy MeaHapa). CurHanusaumsi BKIIHO-
YUTCA M B TOM Clydae ecnm noboi 13 KOHLEBbIX
BbIK/ItoYaTenei S1...S7 BKIOYMTCS Ha KOPOTKOE
BpeMs (HanpuMmep, OTKPbITb U TYT Xe 3aKpbiTb
naBepb PopTouKy). CurHanmsaums BbIKNOYaeTCs
ycTaHoBKOW Tymbnepa SAl B  nofoXeHue
“BbIK/1” unu ycTaHoBKOW npsiMoro Bbixopaa D-
Tpurrepa DD2 B nor. 1. [loctyn k Tymbnepy SA1
LenecoobpasHo orpaHuunTb. [yctb Tym6nep
SA1 ycTtaHoBneH B B nosnoxerue “BblKJ1. Toraa
npu OTKpbIBaHUU ABepeii 6yayT TonbKo nepuo-
[MYeCKN MuraTb COOTBETCTBYHOLUME WHAMKATO-
pbl. Mpy1 3TOM, NpY OTKPbIBaHWUW OfiHOW ABEPH, B
TeyeHun 2 cek. byper pabotaTb 3ByKOBas
curHanmsaumst  (NbesoaNeKTpPUYecKuii  n3ny4a-
Tenb BAl). K koHTakTam pene K1, K2 MoxHo
NOAKMIOYATE  pas/iMyHble  WUCMOSHUTENbHbIE
MEXaHM3Mbl MKW MX Lenu ynpasneHus (Mexa-
HU3M 6NOKMPOBKM [ABepei, PeByH U T. A.).
PaspabotaHHas nporpaMmMa Ha accembnepe
3aHMMaeT Bcero-To nopsiaka 0,4 Kbant namstu
nporpamMM MMUKPOKOHTpoAsIepa.

PaccMoTpuM Tenepb anroputM pabotsl MK3 ¢
MOY N21 (aanee MOY). MOY noakntoveHa K MK3
B COOTBETCTBMM C CXEMOW MOAKIIOYEHMS
(pucyHok 4). Tymbnep SA1 MOY ycTaHOBNEH B
nonoxenve “BblKM”. Cpa3sy nocne nogaun
nuTanmst curHan ¢ RC-uenoukn (R9, C1) ycra-
HaBnuBaeT NpsiMoi Bbixoa D-Tpurrepa (BbiB. 5
DD2) B nor. 1. CurHanbl Ha KOHTaKTaxX coeAuHu-
Tena X1 "oxpaHa 1" u “cHaTb oxp. 1” umetoT
ypoBeHb nor. 1. Ha ancnnee MK3 nHanumpyetcs
uncno0001. Ana noctaHosku MOY noa oxpaHy
HeobxoanMMo HabpaTb Kof MOCTaHOBKWM MOA
oxpaHy [OY Ha knasuatype MNK3. U ecnn koa
HabpaH BepHO (COBMan C 3TajloHHbIM) Ha 5 cek
curHan “oxpaHa 1” ycraHaenueaetcs B nor. 0.
STOT CMrHan ycTaHaBnvBaeT npsiMoi Bbixoa D-
Tpurrepa DD1 B nor. 0. C 3Toro MoMeHTa Yepe3
~10 cek. MOY nepexoauT B PEXWM OXpaHbI.
Mpu 3ToM Ha BbIBoAe 3 pernctpa DD2 B pexxume
OXpaHbl  MOCTOSIHHO ~ MPWUCYTCTBYET — CUrHan
ypoBHs nor. 1.

Ona cHATUA c oxpaHbl, HeobxoAuMMO Ha
knasmaTtype K3 HabpaTb KoA CHATWS C OXpaHbl
MNOY. U ecnn kop HabpaH BepHo, (coenan ¢
3TaNoHHbIM) Ha 5 cek curHan “cHATb oxp. 1”

ycTaHaBnmBaetrca B nor. 0. 3TOoT curHan
yCTaHaB/IMBAEeT NpsiMoli Bbixoa D-Tpurrepa DD2
(BbiB. 5 DD2) B nor. 1. MukpokoHTponnep DD1
MOY cpasy oTK/IHoHYaeT 3BYKOBYHO CUrHaIM3aLmio
(ecnu oHa 6blna BkIKOYEHA) U UCMOSHUTENbHOE
YCTPOMCTBO MOAKMtYeHHoe K pene K1. Cosep-
LIEHHO aHaNIOrMYHO CTaBMTCA W CHUMAeTCs C
oxpaHbl 1OY N22, MOY N23.

PaspaboTaHHas mporpamMMa Ha accembnepe
ana K3 3aHvmaer Bcero nopsigka 0,7 K6
naMsaTu MporpaMM MUKpOKOHTponnepa. Npume-
HeHbl pesncTopbl Tvna C2-33H nogonayT nobble
Zpyrvie C TakoM e MOLLHOCTbI paccemBaHusi
norpewHocTbio 5 %. KoHaeHcaTopbl C1...C6,
Tuna-K10-17a, C7 -K50-35. CoeanHutenbs X1
Bunka Tuna WF-2, CoeamHutens X1 tuna WF-10
(oTBeTHas uyacTb — po3etka HU-10). KoHpeH-
catop C4 ycTaHaBnuBaeTCs Mexay uenbio +5V
1 o6wmM npoBoAHMKOM peructpa DD1, cooTseT-
cTBeHHO C5 ycTaHaBnMBaeTCs Mexay Luenblo
+5V 1 06WwmMM NPOBOAHWMKOM MUKPOKOHTPOI/Iepa
DD1. WUHamkaTopbl HG1..HG4 tuna HDSP-F501
3efleHoro uBeTa. Eciim HeT HeobxoanMmocTn B
BU3ya/lbHOM KOHTpOJie Ha Aucrnee Habupaemo-
ro kopa, To uHamkatopbl HG1..HG4, TpaH3uc-
Topbl VT1..VT4 n pe3uctopbl R3...R20 Booblie
MOXHO MCKMtounTb. Ha paboTy ycTpoicTBa 31O
He KaK He MoBAusET.

Cxema MYC pans BTAruBaHus purens
(3apBMXKK) 3aMKa npuBeAeHa Ha puc.3. Cxema
noctpoeHa Ha 6ase TpaHaucTtopa 2T825A2
(MakcMManbHbIM  TOK KonnekTopa Ao 15 A,
koprnyc TO-220) M TpaH3UCTOPHOW onTonapbl
30T1106. HanpsikeHne nutaHus 24B. KoHaeH-
catop C1, Tuna K50-35. B obwem criyuae, cxem-
HOe pelueHwe, AN ynpaeneHus — purens
(3aBMXKKM) 3aMKa MOXEeT OblTb ApyruM u
onpefensieTcs napaMeTpaMy  UCMOMHUTENbHBIX
YCTPOMCTB NOAKMIOUEHHBIX K MYC.

MpeAcTaBneHHoe YCTPOWCTBO M ero cocTas-
Hble YacTu, He TpebyeT HWMKaKOW HaCTPOWKW W
Hanagku. [lpu npaBWIbHOM MOHTaxe Bce
HauvHaeT paboTaTb cpa3y, Mmocne nojayv Ha
HEro HanpspKeHns nNUTaHus.

LUnwikm+ C.B.
Jlutepartypa:
1. CB UWmuknH. Kojosbii 3aMok Ha 6ase
MUKpOKOHTpossiepa ATMEGAS535. Paawno. 2010
N2, 10.
2. C.B. WnknH. 3awmra nporpamMmMHoro obec-
MEYEHNS YCTPOVICTB pa3paboTaHHbiX Ha 6a3e
MUKPOKOHTpo/11epos ¢ EEPROM-namsTsio.
PagmonouymaH. 2013. N91.
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NEPErOBOPHOE YCTPOMCTBO -
OOMO®OH 13 YHY CTAPOIO TEJIEBU3OPA
«SELENA» («TOPWU3OHT 51-TL|418»)

12v

B2

3B1

~220V

Crapble TeneBU30pbl MOCTENEHHO COAT
nosvuuu, nonagakT B pa3bopky, unu Toro
XyXX€ - Ha MOMOWKY. BoT, Kkak-To pas
nonancss MHe TaKoW, XOpOLIO MOCTOSHHO
Howy ¢ coboi cknagHyto oteepTky... OgHa u3
oTnuyHo paboTtatwumx nnat 6bina nnarta
YHY. A Tenesusop - «Selena» («0pu3oHT
51-TLI418»). Mnata cpean npouvx aetanew
nexana HeKOTopoe BPeMsi, NMoka He MoHago-
6unocb cpenaTb MpocTon [OMOMOH Ha
nayHbin gomuk. Cxema nokasaHa Ha pUCYH-
ke. Pogunack oHa nof BnvsiHUEM HEKOTOPbIX
cTatel un3 xypHana «PaguoKOHCTPYKTOp»,
nepevncnunTb KoTopble, S, K COXamneHuo, He
MMEI BO3MOXHOCTM, 3a YTO MpuHOLWY
U3BUHEHWUS.

B ueHTpe cxembl cxema moayns YHY Bbilwe
ykasaHHoro Tenesusopa. Mogynb caenaH Ha
mukpocxeme K174YH14, kpome co6CTBEHHO
YHY Tam TaKk xe ecTb WU pesncTopbl pery-
nvpoBkn Tembpa R2 u R4, a Tak xe,
BbIKMOYaTb S, KOTOPbIM MOXHO BbIKIHOYUTb
OvHaMuK, 4TOObl MOAKMHOYUTL  FOMOBHbIE

TenedoHbl. Cxema wmogynsi YHY nog-
Beprnacb M3MEHeHUsM, KOTOpble MoKasaHbl
Ha cxeme. Nockonbky perynatop Tembpa ans
NeperoBopHOro YCTPOWCTBA He HyXeH, a
perynatop rpoMKOCTM NPOCTO HeobXxoanm,
3TOT perynaTtop Tembpa 6bin nepegenaH B
perynsTop rpomkocTv. PerynsatopoMm rpom-
KOCTW cTan nepemMeHHbIn pesuctop R4. Ons
aToro norpeboBanock BbINASTb W3 CXEMbI
R3, R5, C3 n C2. Bmecto C3 nocraBuTb
nepembiuky [11, a Bmecte C2 noctaBuTb
KoHaeHcaTop 6onblueit emkoctn (0,33 MKD).
Tenepb GbiBLIMIA perynaTop Tembpa no BY
R4 npespaTtuncsi B perynsitop rpoMKOCTH.
Kpome Toro, B mocneacTsun BbISICHWUIOCH
yTo JyBCTBUTENbLHOCTM YHY HegocTaTouHO
ana  xopowen paboTbl C  3NEKTPEeTHbIMM
MWUKPOGPOHAMK, NO3TOMY ObINO  MPUHATO
pelleHne yBenuuntb KoaUUMEHT nepeaa-
un  mukpocxembl K174YH14 wuameHuB eé
OOC, nyTem yBenu4eHUst COMPOTMBIIEHUS
pesuctopa R9. Bmecto 330 Om nocTtaBneHo
680 OM, HO KOHKPETHO 3TO HY)XHO YTOYHUTb.
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Tenepb o paboTe cxembl B uLenom. Ha
BXOAEe YCTaHaBnvMBaeTCs MacCUBHbIA 6nokK,
cocTosawmn M3 AnHamuka B1, anektpeTHoro
mukpocpoHa M1 un 3BOHKOBOW KHOMKM S3.
Cuctema Bbi3oBa pabotaeT HesaBWCUMO, W
npegcraensieT cobon CTaHOAapTHYI Cxemy
KBapTUPHOro 3BOHKA, Pa3HMLA@ TOMbKO B TOM,
4YTO OH YCTaHOBNEH He BO3Ne [Bepu B
KBapTMpy, @ Ha 3abope, Bo3ne kanuTkv Ans
BXOAa Ha AauvHblil y4acTok. S3 - 3BOHKOBas
KHOMKa, 4Tobbl He MoKNMa 3almiieHa
TyOycOM, BbIpE3aHHBIM W3  MIACTMKOBOW
OyTbinkn. OT Heé ABoMHOM npoBod Ha 220V
uoet B 4OM, @ Tam OObIYHbIA KBapPTUPHBIV
3B0HOK 3B1. B o6uiem, ata cxema 3BOHKA
6blna  ewe QOO  TOrO, Kak  MOSIBMIIOCH
NeperoBopHoe  YCTPOWCTBO, HO  Tenepb
MOXHO He 6exaTb cpasy K KkanuTke, a
CHavana noroBopuTh.

AKTUBHBIV y3en yCTaHOBMEH B JOMe, U He
cyuTas 3BOHKA, COEAMHSETCA C NacCUBHbLIM
TOMbKO OfHWM 3KPaHUPOBAHHLIM ayanoKa-
6enem (ans crepeocurHana). K onnetke
npunasHbl COEAMHEHHble BMECTe BbIBOA,
ouHamuka B1 u oTpuuatenbHbIi  BbIBOA,
MukpodoHa M1.

Mepeknioyatens  S2  cnyxut  Ans
ynpaenexHus «npuem / nepepadva». OH 6e3
duvkcaumm, kHonka. B He  HaxaTom
MOMNOXEHUW, Kak NMokasaHo Ha CXxeme, MOXHO
cnywartb cobecedHuka - rocta. A 4TOObI
OTBETUTb - HYXHO HaXaTb S2, 1 yaepxvBaTb
HaxkaTon BO Bpemsi oTBeTa. S1 - Bblknioya-
Tenb NUTaHust. Noka HAKTO He 3BOHUT MOXHO
BCE BbIKIMIOUNTb.

MwukpocoH M2 n guHamuk B2 pacnono-
XKEHbl B loMe.

W Tak, nocTynun 3BOHOK, BKIMIOYaEM CXeMy
Bblkntodatenem S1. Mpu atom S2 He Haxar,
N Haxo4uTCsl B NOKa3aHHOM Ha cxeme Mono-
XKEeHUn. Ha wmwkpocdoH M1 nocrynaet
nuTaHve vepes pesnctop R101 (o6o3Haumn
TPex3Ha4HbIM YMCroM, 4ToBbI oTNMYanocs ot
HymMepauun pesncTopoB Ha cxeme Moayns
YHY). [NopbopoM COMpOTUBMNEHUS 3TOro
pe3ncTopa MOXHO YCTaHOBUTb YyBCTBUTEIb-
HOCTb MuKkpocpoHa M1, B npouecce Hana-
XuBaHus  gomocpoHa. Yepes  kabenb,
BEPXHIO MO cxeme cekuuo S2 curHan ¢
mukpocpoHa M1 noctynaetr Ha YHY.
[epemeHHbIM pe3ncTtopom R4 MOXHO pery-
nmpoBaTb rpomkocTb 3Byka. C Bbixoga YHY
Ha mukpocxeme K174YH14 (BbiknioyaTtens S

mopyns YHY pomxeH 6biTb 3aMKHYT) curHan
nocTynaeT Yepes HIDKHIO MO CXeme CEeKLUIo
S2 Ha avHamuk B2, pacnonoxeHHblii B AOMe.
Takum obpasom, M3 B2 cnbilwHO TO, 4TO
roeopaT nepeg M1.

Y106blI OTBETUTb, HYXKHO HaxaTtb S2. [pu
3TOM Yepes3 ero BEPXHIOK MO CXEMe CEeKLMIO
nogknioyaeTcss MukpodoH M2, pacnonoxex-
Hbln B gome. lNMuTaHue Ha Hero noctynaer
yepes pesuctop R102. T[logbGopom conpo-
TMBINEHUSI 3TOrO PEe3nCTopa MOXHO YCTaHo-
BUTb YYBCTBUTENbHOCTb MUKpOodpoHa M2, B
npouecce HanaxuBaHs AoModoHa.
CwurHan oT mukpodoHa M2 yepes BEPXHIO
no cxeme cekumo S2 noctynaer Ha YHY.
[MepemeHnHbIM pesuctopom R4 moxHO pery-
nvpoBaTb rpomkocTb 3Byka. C Bbixoga YHY
Ha mukpocxeme K174YH14 (Bbikntoyatens S
mopyns YHY pomxeH 6biTb 3aMKHYT) curHan
nocTynaeT Yepes HIDKHIO MO CXeme CEeKLUIo
S2 Ha guHamuk B1, pacnonoxeHHbln Bo3ne
kanutkn. Takum obpasom, 13 B1 crbiwHo TO,
yTo roBopsT nepeg M2, u roctb GypeTt Bac
cribiwaThb.

Mogyns YHY B Tenesnsope nutaetcs
HanpsbkeHmem 15V. 3gecb OH nutaeTcs OT
BHELLUHEro WCTOYMHMKA HanpsbkeHue 12V,
CXeMa WCTOYHMKA He NPUBOAUTCS, MOTOMY
YTO 3TO 0ObIYHbIV CETEBOW afanTep, KynneH-
Hbll B MarasuHe. HanpspkeHve nutaHus
MoxeT 6bITb oT 8 fo 16V.

OnekTpeTHble MUKPOMOHBLI - HEN3BECTHOMN
Mapku, 0ObluHble, C ABYMS BbiBOAamMu. Wx
MOXHO 3aMEHWUTb NpPaKTU4eckn NobbiMu Ans
3MNEKTPOHHbIX  TenedoHHbIX  annapaTos,
mMarHuTochoHoB 1 Ap. Pesuctopnl R101 un
R102 nopbuvpaiite B Kax4oM KOHKPETHOM
cnyvae, 4tobbl nNONy4uTb Heobxoaumyto
YyBCTBUTENbBHOCTb MUKPOGPOHOB.

OvHamuku B1 - oba annunTuyeckux AvHa-
MWKa OT TOro e Tenesu3opa. Ho noponayt
npakTn4ecku nobble WmpokononocHseie. [ns
naccvBHoro 6noka ¢ M1 u B1 HyxHO
npoaymaTtb Bnaro3alluLieHHYI0  KOHCTPYK-
umo. OuvHamnk ¢ 6ymaxHbiM  auddysopom
XenaTtenbHO NOMeCTUTb B LennodaHoBbIN
naker.

Ecnn Het mogynsa YHY ot «CeneHbi»,
MoXHO cobpatb YHY Ha MMC K174YH14.

puduH B.A.
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OXPAHHAA CUTHANN3ALNA
anAa nogcosHOro NOMELWEHUA
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Bo MHOrMx MHOrOKBapTUMPHbLIX AOMaXx €CTb
noABanbHble WM YepaadHble MOMELLEHUS,
nofdeneHHble MeXAy XWnbLamu Ha Cekuun -
XpaHunuiia. Mcnonb3yloTcs OHU NO-pasHo-
My. Ho ob6beguHseT ux TO, YTO OHM
ABNAKTCA 06bEKTaMN USNULLHETO BHUMAHUS
MENKOKPUMMHAIbHBIX NMYHOCTEN. Bxog B
nomMeleHne obblYHO 3aKpbIBAETCA ABEPbIO,
Ha 3aMOK, KOTOpbIA, K COXaneHut, Ierko
nomaetcsi, 0CO6EHHO B TUXOW HENPUMETHOW
obcTaHoBKe noaBana unu vYepgaka.

YT106blI y3HATb O MOKYLUEHWM Ha CBOH
COBCTBEHHOCTb, MOXHO YCTAHOBUTb OXpaH-
HOe YCTPOWCTBO, HanpuMMep, Takoe Kak roka-
3aHO Ha 3Tol cxeme. Tak Kak €ANHCTBEHHbLIM
MECTOM MPOHWKHOBEHUSI SIBMSIETCS BXOAHas
OBepb, TO U JaTyvMK 30€eCb OAWMH - TepKo-
HOBBIN AaTyYMK MONOXEHUs ABepu (Ha cxeme
obosHaveH SK1). Crtout OH COBCEM
HEeZoporo, M B OTNNYME OT 3MEKTPOHHbIX
[aTuuMKkoB - CEHCOpoB He OyaeT paBatb
NOXHbIX CUrHarNoB OT COCEAHWUX MOMELLEHUI
M MOBBILLIEHHOW BNaXHOCTW MNn Temneparty-
pbl, Morywiei 6biTb B AaHHOM MecTe. [aTtuuk
MONIOXEHUss  OBEepUM  COCTOUT U3  OBYX
NOMOBMHOK, OfiHA N3 KOTOpbIX 6e3 NpoBoAOoB,

KpenuTcs Ha ABepb, a BTopasi, C NpoBoAaMM,
Ha [BEpHOW nopem, Tak YTobbl Npu 3aKpbITON
[OBEpUV OHY coBnaganu.

OcHOBHas 4acTb OXPaHHOW curHanusauum
pacnonaraeTca Ha CaMOM  OXpaHsem
obbekTe, TO €CTb, 3NEKTPOHHbIA 6noK,
KodoBasi KrnaeuaTtypa, WHAUKaTOPHblE CBETO-
avodbl. B KBapTMpy  HYXHO  nycTUTb
TpPEeXnpoBOAHOM kabenb Ans nogayv nuTaHus
(HanpsbkeHue 12V) 1 NOAKNIOYEHUsI CUrHanNb-
HOro yCTPOMCTBA, B KayecTBe KOTOPOro
MOXHO ucnonb3oBatb nboe 3Byvallee
YCTPOWCTBO, NUTaloLleecs  HanpshkeHnem
12V. 310 MOXeT ObiTb CMpeHa aBTOMOOMIb-
HOW CUrHanu3aumnm C NpuriyLweHHbIM 3BYKOM,
a Tak xe, noboe 3Byyallee YCTPOWCTBO,
nuTatoweecs HanpsbkeHnem 12V. B gaHHoOM
cryyae WCMomnb30BaH CaMoferbHbI 3BYKO-
BOW CUrHanmu3aTop, CAenaHHbli MHOro net
Ha3af, Ha OCHOBE TPaH3UCTOPHOIrO MymMbTU-
Bubpartopa un guHamuka 0,25 -19.

NCTOYHUKOM MUTaHWSA CnyXuT ceTeBou
6noK NUTaHUsi C NOCTOSIHHBIM HecTabunuau-
poBaHHbIM HanpsbkeHuem 12V. Ero mow-
HOCTWM [OSKHO XBaTaTb M Ha nNUTaHue
MCNonb3yemMoro 3ByKOBOrO CUrHanuaaTopa.
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BkntoyaeTcs curHanusauus BoiknovaTe-
nem S10, pacrnonoXeHHbIM B OXpaHSEMOM
nometleHun. [locne BKMKYEHUS NUTaHWA
HauMHaeTcs 3apsgka  koHgeHcatopa Ci1
yepes pesucTtop R1. Moatomy, Ha BbiBOA 1
D1.1 nocTtynaetr HanpspkeHue norm4eckomn
€OVHULbI, N 3TOT 3NIEMEHT HE MEHSIET CBOEIO
COCTOSIHUSI NpW pasMblkaHnM repkoHa SK1.
3710 anutcsa okorno 50 cekyHA, noka KOHAEH-
catop C1 He 3apsguTcs. YpOBEHb Hanpsixe-
HMa Ha koHaeHcatope C1 wHaMumpyeTcs
cxemon Ha uHBepTtope D1.4 n ceetogmogax
HL1 n HL2. Korga anutcs Bbigepxka B 50
CeKyHA (nocne BKOYEHWs) Ha BbIxoAde
anementa D1.4 norvyeckut HoMb, N ropuT
cBeToamnos HL1. Korpa BblAepXKa
3aKOHYEHa, U Cxema MepexofuT Ha OXpaHy,
Ha Bbixoge D1.4 norndeckas eguHuua, un
roput HL2. Ecnn HL1 6yaeT 3eneHbim, a HL2
KpacHbIM, noruyeckn GyaeT NOHSATHO, Koraa
MOXHO BXOAWTb, @ KOrAa HeT.

Mocne Toro kak C1 3apsiguncs Ha BbiBoge 2
D1.1 yctaHaBnuBaeTcsa nOMMYECKUA HOMb.
Tenepb, npy OTKpbIBaHUM OBepu cpabaTtbl-
BaeT repkoHoBbIM gatymk SK1. Ero koHTakThbl
pasmbikatoTcs, 1 Ha BbiBoge 1 D1.1 Hanps-
XeHve nagaet Ao Hyns. Ha oboux Bxopax
D1.1 6ygyT Hynu, Ha ero BbIXo4e - eauHULA,
OHa 3anyckaeT ogHOBUOpaTOp Ha anemeHTax
D12 wn D13, «kotopbii BbipabaTeiBaeT
MMMYMbC ONUTENbHOCTLIO OKOMO 25 CeKyHa.
Wmnynbc noctynaet Ha 6asy TpaHaucTopa
VT1, ToT oTkpbiBaeTcs, u pene K1 Bkniovaet
Ha 3TO Bpemsi 3ByKOBOW curHanuaatop F1.

[ns Toro 4TOGbI BOWTW B NOMELLEHNE, U HE
Bbi3BaTb  cpabaTbiBaHus  CuUrHanusaumm
HY)XHO 3HaTb HEKUW Kop, KOMOMHauMK 13
Heckonbkmx uudp, Hanpumep, M3 Tpex. Ha
naHenu Bo3ne BXOAHOW ABEpY UM Ha CaMon
BXOOHOW [OBEpM  pacrnornoXeHbl [AecHATb
KHOMOK, MPOHYMEPOBaHHbIX OT «0» Ao «9».
Koad pomkeH cOCTosiTb M3 pasHbIX uudp, 1
HaXWMaTb KHOMKU KOZOBOrO YMCra HYXHO
0HOBPEMEHHO. JTO He o4veHb yAaobHo, HO
3TO npedenbHO YNpoLaeT CXemy KO[OBOro
yana. K Tomy e, Takum e obGpasom
paboTalT MPMBBIYHBIE MHOMMM  MeXaHu-
Yeckre KOOOBbIE 3aMKU, - Haxan Tpy umdpsbl
TpeMsi nanbLamMv U ABepb OTKpbITa. Takas
KogoBas cxema HeoOHOKpaTHO onvcbiBanach
Ha cTpaHuuax «PagnokoHCTpykTOpa» 1
apyrmx usgaHuid. CyTb CXembl B TOM, YTO
KHOMKN  Mepeknioyatrowmne, U BKITOYEHbI

rnocrnefoBaTenbHO, HO Tak, 4Tobbl Uenb
3amMblkanacb TOMNbKO MpW OOHOBPEMEHHOM
Ha)xaTum HEKOTOpbIX KHOMok. Ha cxeme noka-
3aHO COeAnHEHNE KHOMOK Anst koga «026».

Kak TonbKko KHOMKM Kkoga Haxarbl, Lemnb
3amMblkaeTcsi U 3amblkaeT KoHpgeHcaTtop C1.
OH paspsbkaetcs. Tenepb cxema HaxoguTcs
B TOM >X€ COCTOSIHAW, YTO W MOCe BKIoYe-
HUS MUTaHWsl, TO eCTb, He pearupyeT Ha
Aatyuk B TeveHne 50 cekyHa. MoxHo BoWTH
1 BbIKIMIOUNTL €€ BbiknoyaTenem S10.

Hetann. Mukpocxemy K561JIES moxHO
3ameHnTe Ha K176JIES wunu 3apybexHbin
aHanor 4011 (CD4011, uPD4011, NJM4011
1 Tak ganee).

Pene K1 - nioboe pene cpegHel MOLLHOCTH,
c obmoTkon Ha 12V. MoxHO paxe B3sATb
pene KYL-1 oT AMCTaHUMOHHOIO ynpaneHus
CTaporo Ternesv3opa.

CseToguogbl - nobble ceepx spkue, HL1 -
3eneHbin, HL2 - KpacHbIN.

Bce KoHOeHcaTopbl Ha HanpsiKeHWe He
Hwke 12V,

KHonku ansi koga - TymbnepHble, nepeksto-
YaTenbHble, 6e3 dumkcauum. Kctatn, MOXHO
ynpocTuTb ynpaeneHue, ecnu kHonku S0-S9
3aMEHUTb OfHOW  3aMblKaloLWeENn  CKPbITO
PacronoXeHHON KHOMKOW. JIn6o KOHTaKTHOM
cuctemon Bpode [AByX OONTUKOB unn rBo3-
[OVKOB, KOTOPbLIX HY)XXHO 3aMblkaTb KOIbLIOM
OT CBSA3KW KIIOYEN.

MoHTax - obbemHbIi, 6e3 nevaTHon
nnatbl. OCHOBOW CNyXUT kpyrnasi kopobka ot
necatv DVD-guckoB. Y 310l KOpoGKM YepHoe
OocHOBaHMe W npospavHas Kpbiwka. C no-
MOWb ke «MOMEHT» K OCHOBaHUIO
NpUKIEEeHbl BBEPX BbIBOAAMU MUKPOCXEMa 1
pene. MoHTaX BbINONMHEH Ha WX BblBOAAX,
KaK Ha MOHT&XHbIX CTOMKax. Knemmbl Ans
COEAVHEHMS] C BHELUHMMU LensiMy cAaenaHbl
C NnomolLLbio BMHTOB M3 1 raek ¢ wantamn.
BuHTbI yCcTaHOBMNEHbl B OTBEPCTUSIX TOMO Xe
OCHOBaHMSA. 3aTeM, BCE 3aKPbiTO KPbILLKOW.
[MoHumato, 4TO BUA BCEro 3TOro ycTpowcTBa
He O4YeHb pecrnekTabenbHbi, HO 3aTo He
HY)XHO BO3WUTBCS C XUM. PeaKTMBaMU.

PabortaeT cpa3y nocne nepBoro e BKHO-
yeHns. MNpyv HEOBXOAUMOCTM MOXHO u3Me-
HWUTL BblAepXKy nogbopom R1 u Bpems
3By4yaHus nogbopom R3.

ConoHuH B.
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O NPUMEHEHNW ABTOMOBWIIbHOIO
BUOEOPEI'MCTPATOPA B KAYECTBE

BWOEOITIASKA
<]

K aABepHoMy
3BOHKY

Ceiyac npaKkTM4eckn Bo Bcex
mMarasuHax ObITOBOW 3mnekTpo-
HVKM MOXHO YBWMAETb B NpoAaa-
Xe aBToMOGUnbHbIE BUAEOpe-
rMcTpatopbl. ABTOMOGUMbHbBIE
BugeoperucTpatopel  GbiBaloT
KaK goporme, Tak W OYeHb
fAeleBble, LEHbl HauMHaKTCS
06bI4HO OT OZHOM ThICAYM pyb-
nen. 3TO KOMNaKTHble BUAEO-
3anucbiBatoLLme yCTponcTea co
BCTPOEHHBIM MOHUTOPOM AN
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KOTOpasi NMOMOXET YCTaHOBUTb
BMHOBHMKA.

Ho, ogHMM TOMbkO aBTOTPAHCMNOPTOM WX
npymMeHeHne He 0053aTenbHO OrpaHN4eHo.
[lo BCcem npusHakam, 3TO BECbMa HEMNIOXomn
BapuWaHT 3aMeHbl aHarnoroBbiX KBapPTUPHbIX
BW/AEOINaskoB, KOTOpble, Mano TOro 4To
CTOST Kak HEefoporo  aBTOMOOUIbHbIV
BMAeoperncTpaTop, Tak ewe n TpebyoT ans
COBMECTHOW paboTbl HaNU4unsa [ONOMHUTENb-
HOrO Tenesusopa W BUAEOMarHUTOOHA.
ABTOMOOWNBbHBIN e  BUMAEOPErMcTpaTop
o6beavHseT B cebe BCe TP 3TV YCTPOMCTBA.
3anucb BeeT Ha CTaHAapTHYK KapTy nams-
TH, KOTOPYIO MOXHO MOTOM MPOCMOTPETL Kak
Ha ero MoHuTOope, Tak W Ha nobom
nepcoHansHoOM komnbtoTepe. [a u aHanoro-
Bbleé BbIXOAbl ANA MoAayu curHana Ha Tene-
BM30p Y HEro obbIYHO TOXE UMEIOTCS.

Cnocob ycTaHOBKM BMAEOperncTpaTopa Ha
BXOJHYI [Bepb onuceiBaTb He Oyay, 3pech
BCE 3aBUCWUT OT KOHKPETHOW KOHCTPYKLMW
nBepu 1 Buaeopeructpatopa. B nbom cny-
Yae, Ha BHelHen naHenu pBepu Oyaer
oTBepcTMe MNof €ero «rnasok», a pgarnee, B
TOMLEe ABEPU C BHYTPEHHEN CTOPOHbI HYXHO
BbIMUINTL OTBEPCTME NO pasmepam kopnyca
BMaeoperncTpatopa, C Yy4eTOM BO3MOX-

34

HOCTU JOCTyNa K €ro opraHam yrnpaereHus 1
pasbemam. BbiBewwmBaTtb Bugeopeructpatop
HapyXy BECb LENMKOM, - NIOX0E peLLeHne,
NMOTOMY YTO €ro NpocTO YKpagyT, BMEcTe C
3anucbio  3TOr0  3nogesHnsa. Tak 4YTo, OH
0OIDKEH ObITb BHYTPU, U CMOTPETL B NOABLE3A,
Yepe3 MareHbKylo AblpOYKY (CHapyXu 3To
BbIMNSONT Kak OBbIYHbIA ONTUYECKUIA Nasok).

Ha pucyHke npuBegeHa npoctas cxema K
BUOEOPETUCTPATOPY, KOTOPAsi NMOMOXET Bam
y3HaTb NPWUXOAUM NN KTO-TO K Bam BO BpEMSI
BaLLero OTCyTCTBUA. A TaK Xe, Nonb30BaThCA
MM KaK BUAEOIMa3KoM.

Komnnekt aBTOMOOGMNbHOIO  BUAEO-
perucTpaTopa COCTOWUT OObIYHO M3 Camoro
BUOEOPErNCTpaTopa W  3apsigHOro  ycrT-
porictea. [MuTtaetca Bugeopeructpatop oOT
BCTPOEHHOTO  aKKyMynsatopa UM MOXeT
anvTenbHoe Bpems paboTtaTb aBTOHOMHO, HO
3apsiaHOE YCTPOMCTBO BbLIMOMHSET U BTOPYIO
(PYHKLMIO, - OHO paboTaeT 1 Kak AUCTaHLNOH-
HOe ynpaBrneHue Buaeopernctpatopa. B
aBToMOOMNEe ero BKMOYAT B MPUKYpUBa-
Tens. A y 6onbwumHCTBa aBTomMobunew
HanpsbkeHVe Ha npUKypuBaTenb nogaeTcst
TONbKO  Korga pabotaeT asuratenb.
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Bupeopernctpatop B aBTomMoOune Toxe
06blMHO JormkeH paboTaTb TONMbKO Korga
paboTtaer geuratenb (MalmHa ABWXETCS, a

He cTouT Ha crTosHke). [losTomy, OH
aBTOMaTM4YeCcKM BKIOMAeTCA Ha  3anucb
KOrAa noAaeTcsl  HanpsbkeHve Ha ero

3apsiiHOE YCTPOWMCTBO. A Korga HanpshkeHue
Ha 3apsaHOM YCTPOWCTBE BbIKMIOYAETCS, OH
3aBepLuaeT BuAeodann, COXpaHsieT ero Ha
KapTe namsTu, " BbIKIIOYaAETCS
aBTOMaTNYeCKM.

Cxema Ha anemeHnTax C1, C2, VD1, VD2,
K1 nopkmiodeHa napannenbHo —Bawlemy
KBapTMpHOMY 3BOHKY (no uenu 220V). Korga
noceTuTernb HaXKWMAEeT 3BOHKOBYIO KHOMKY
OHOBPEMEHHO C «AWH-[OH» HanpshkeHue
220V noctynaet Ha aTy cxemy. KoHgeHcaTtop
C1 noHwxkaeT HanpsbkeHne 00 HeobxoanMon
BEMUYMHBI, AVOAHBLIA MOCT €ro BbiNpsiMnsieT
N NOCTOSIHHOE HanpsbkeHne nocTynaer Ha
obmotky pene K1, KOHTakTbl KOTOpPOro
3aMbIKalTCA. 3aMKHYBLUMCh, OHW 3apsbkatoT
koHaeHcaTop C3 [0 HanpshKeHWs. npu KOTo-
POM OTKPbIBAETCH MOLLHBIVA KMO4eBOW none-
Bo TpaHsuctop VT1. HarpyxeH p[aHHbIN
TPaH3NCTOP LEMbld  MNUTaHUA  3apsaHOro
ycTpoiictBa Bugeopeructpatopa (3Y Bugeo-
pernctpatopa). [lostomy, npu HaxaTuu Ha
3BOHKOBYIO KHOMKY BuaeoperncTpaTop
BKMIOYAETCsl Ha 3anucb W 3anucbiBaeT Bce
4YTO BMOUT B NOABE3AE.

lMocne Toro, kak moceTutenb nepecraHeT
Tpe3BOHMTb, KoHAeHcatop C3  HauHeT
MeAneHHO paspskaTtbca dYepe3 R2. Tlpum
ykasaHHon emkoctn C3 n conpotusnexHun R2
Ha aTo y#hgetr 6onee MWHYTBI — BMOMHE
[0CTaToOYHO YTOOLI 3aneyaTneTb NoceTuTens
n ero yxoa. 3atem TpaHaucTop VT1 3akpo-
eTcs, HanpsbkeHne Ha 3Y BugeoperucTpa-
Topa nepectaeT noctynatb, W Buaeope-
rucrpaTop 3aBepLuaeT Buaeodain, 3anuckl-
BaeT ero Ha KapTy NamsTu, 1 BbIKIOYaeTCs.

[ns py4yHOro BKIOYeHWs BuaeoperncTpa-
Topa ecTb Bblkntoyatens S1. Ecnu Bbl xoTute
nocMOTpeTb  Yepes  BUAEOperucTpaTop,
HYXHO BkMountb S1. S1 MoxeT ObiTb Kak
KHOMKOW (nocrne Kaxaoro Haxatus Buaeo-
peructpatop  pabotaer  okono  OAHOW
MWHYTbI), TaK W BbIKNoYaTenem (korga OH
BKMIOYEH  Buaeopeructpatop  paboTaer
NOCTOSIHHO). MOXHO, Tak e, napannenbHo
YCTaHOBWUTb KHOMKY W BbIKMOYaTenb, AN
ypo6bcTBa nonb3oBaHus.

HononHuTensHoe ynobctBo B TOM, 4TO
BMaeoperucTpaTop 3anucbiBaeT BCE
«BXOASsILLME 3BOHKMW... B ABepb». Ecnu k Bam
KTO-TO MpVXOAUn B Balle OTCYTCTBUE, Bbl
6ynete 06 3TOM 3HaTh.

BepHyBLUNCb JOMOW, Bbl CMOXETE NPOCMOT-
peTb BUAEO03aMnCb N CO3BOHUTLCH C MOCETU-
Tenem 4tobbl [OroBOpUTLCA O  HOBOW
BCTpeYe.

Pene KYLI-1 oT cuctem AncTtaHUMOHHOrO
ynpaBreHusi CTapbiX OTEYECTBEHHbIX Terne-
Bu3opoB. Pene wumeetr obmotky Ha 12V
conpoTtmBnenvem 600 OM M KOHTaKTbl Ha
220V n 1A. Ho moxHo ucnonb3oBatb noboe
MarnomolLHoe perie C OOMOTKOW COMpPOTUB-
neHuem He Hwke atoro. [lpu aTOM
OOMNyCTUMas curna ToKa KOHTAKTOB 3Ha4eHust
He umeeT Hukakoro. MoxHO  paxe
CUrHanbLHOE repkoHOBOE perne OT MOAEMOB.

Bnok nuTaHna — ceTeBoW apanTep,
Jaolmii noctosiHHoe Hanpsbkenve 10-14V
npu Toke He Hwke 400mA.

Ecnn ectb enaHune 3anucbiBaTb Kaxgoe
OBWXKeHVe B noabesae (Hanpumep, ynuumTb
noraHua, MakoCTAWEero Ha [ABepu), MOXHO
[OOMONHUTENbHO NpUobpecTy BbIKMHOYaTENb
cBeTa C gatyvMkom ABwkeHusi. [oBecuTb ero
noa noTonkoM B noagbe3ge wunu BblbpaTb
apyroe, Haunbonee ypobHoe, MmecTo Ans
Hero. W KkoOHTakTbl €ero BbIXOAHOrO pene
nogkntounTe napannensHo S1 n K1.1 (npwn
3TOM He 3abbiTb NpeABapuTENbHO OTKIO-
UATb BbIXOAHbIE KOHTaKTbl pene Aatyvka
OBWXeHus OT  3MneKTpoceTn). YT106bI
BbIKIOYaTenb cBeTa C AaT4YnMkoM ABWKEHUS
cpabatbiBan npu nobON  OCBELLEHHOCTHU,
MOXHO €ro (hoTOpe3nCTop 3aKnenTb YepHOn
N30MeHToN (MMeHHO doTopesncTop, a He
npupogatyuk). [pu aTom, BMAeoperncrpa-
Top OyaeT 3anucbiBaTb BCEX MPOXOASLLUX
yepes Bally NECTHUYHYIO KINETKY.

Bripouem, y HeKOTOpbIX aBTOMOOUMbHbIX
BWEOPerncTpaTtopoB  ecTb  COBCTBEHHBbIV
OaTuuK  [BWKEHWS, HaYMHaOLWMA  3anuchb,
€CIn CYLLIECTBEHHO MeHsieTCsi u3obpaxeHue.
Ho, MHe nn4HO, 3Ta BCTpOEHHas yHKUWs
nokasanacb Mano 3hdeKTMBHON (@ MOXeT
6bITb, MOV BugeoperucTpatop Obin crnmkom
Heaoporown).

JIbnKuH P.
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QNEKTPOHHBLIN 3AMOK

C KINKO4YOM - COTOBbIM TEJIE®OHOM

O6bIYHO,  3MEKTPOHHbIE  3aMKM OTKPbI-
BalOTCSl C MOMOLLbIO 3MEKTPOHHOIO Krto4a
Ibuton unu gpyroro Tina. Y Bcex, MMetoLMX
[OCTYyn B nomelleHne [omkeH ObiTb Takon
KoY. M3HyTpu TakoW 3amoOK OTKpbiBaeTcs
OObIYHOM  KHOMKOW. Ytobbl He penatb
MHOXECTBO KIloYel, nepedaBatb WX ANs
BPEMEHHOrO A0CTyna W MNoTOM UckaTb, Kak
n3bATL 06paTHO, MOXHO NpucnocobuTb ANs
OTKPbIBAHUSI 3MNEKTPOHHOIO 3amKka COTOBbIN
TenedoH. 370, BO-NepBbIX, MNO3BONUT NOIb-
30BaTbCs 3aMkoMm 6e3 Hanuums npu cebe
3MEKTPOHHOrO  KkIoya, caMuMm KOoAOM Ans
Bxoda OyneT Hekuii HOMep COTOBOrO Terne-
doHa 1 gononHutensHas undpa, KoTopyto
HY)XHO HabpaTb nocrne npvema Bbi3oBa (B
OaHHOM criyyae, umdpa «8»). A BO-BTOpPbIX,
NO3BOMNT OTKPbIBATb 3aMOK ANCTaHLIMOHHO.

Hanpumep, Hy>XHO KOro-To pa3oBo BMyCTUTL
B nomelleHne. Tak BOT, HUKOMY [aBaTb
KMoY, HOMEpP COTOBOrO, YMNpaBMstoLEero
3amKoMm, unu  OexaTb BCTpeyaTb He
notpebyerca. OTOT 4YenoBek, nogoWas K
ABepy, MNO3BOHWUT BaM, Bbl CKaXeTe, YTO
cenyac OTkpoeTe, W caenaete 3aTo AUCTaH-

TenedgoHoB. B moem cnyyae ato 6bin «Fly
DS-105». K HeMy Hy>XHO MOAKMIOHUTL FrapHU-
TYpy, U cAenatb HEKOTOpble HACTPOMKW.
A nmeHHo, BoWTu B «MeHIo», 3aTem BONTU B
«Mpochunu», wn BbIGpaTe  «HaywHWUKWY.
[anee, BbibpaTth «HacTpoutb», 3aTtem BbIO-
patb «Cnocob oTBeTa» U NOCTaBMTb ranoyky
Ha «AsTo». Tenepb, TenedoH byger cam
oTBeYaThb Ha BCE BXOASLLME 3BOHKM.

[apHUTYpy Yy  HaylwHuka  npuaeTcs
nopesatb, pasgenartb, Tak 4YTOObl MOXHO
6bIN0 oTCloAa CHATL CUrHan Ans nogayv Ha
BXO/, MCMOMHUTENbLHOrO Aekoadepa. B cxemy
camoro TenedoHa BTOpratbCsi He HYXHO.

Ha pucyHke 1 nokasaHa cxema MCMOMHM-
TenbHoro pekogepa. Cxema ocHoBaHa Ha
nexogepe DTMF-curHana KP1008BXK18. 31o
fekodep ToHanbHOro Habopa. Ecnn  BO
BpEMSI pasroBopa Mo COTOBOMY TenedoHy
HayaTb Haxumatb LUMGPOBbIE KHOMKW, TO
OyayT CrbILHbl TOHaNbHbIE 3BYKW. OTU 3BYKW
ucnonb3ytotcs mecTHeiMm ATC ans npuema
[06aBOYHBIX HOMEPOB (Hanpumep, NO3BOHUB
B TCX yacTto MOXHO cribllwaTh «[Ans cBsA3n ¢
OyxranTepuei HaxmuTe KHOMKY «3», Ans

LUMOHHO C MOMOLLbKD CBOEro  COTOBOrO cBsi3u C ...»). Hy a 3gecb ansa otnopa 3amka
TenedgoHa. HY)XHO OyaeT HaxaTb KHOMKY «8», TONbKO
+5V
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[ns ynpaBneHusi anekTPOHHbIM 3aMKOM
HyXeH ByaeT Hegoporoi CoToBbIN TenedoH ¢
NPOBOAHON FAPHUTYPOW U PEXUMOM aBTOMA-
Tuyeckoro oteeta (J1.1). 3Tnm TpeboBaHnaM
oTBeYaloT 6ONbLUMHCTBO HEAOPOrMX COTOBbIX

HMKTO 06 39TOM Bac npocuTb He Oyaer
(BOMKHBI CaMu 3HaTb).

Mwukpocxema D1 BKkMoYeHa no TWUMOBOW
cxeme. Bxop eé npenBapuTenbHOro ycunu-
TENA HYXHO MoAnasTe K AMHAMUWKY rapHu-
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Typbl coToBOro TenedoHa. Ycunewune npea-
BapuUTENbHOTO  YyCUNWTEnNs  3aBUMCUT  OT
conpotuenennt R1 u R2, nogbopom R2 BO
BpEMSs HanaxvBaHWs ycTaHaBnuBaloT gocTa-
TOYHYO YyBCTBUTEMbHOCTb Ans  npuema
cUrHana ¢ AuHamuvKa FapHUTYpbl COTOBOTO
TenedoHa.

Mpy npuveme ABYXTOHANbLHOrO KoAa Ha
naparnnenbHOM YeTblipexpaspsiiHOM BbIXOAEe
(BbiBOgbl 11-14) D1 GypmeT OBOWMYHBIG KOA
HOMEpa KOMaHAbl, @ Ha BbiBoge 15 — noru-
Yeckasl eavHMLa, MOATBEpXAatollas npuem
KomaHgbl. [ns pacnosHaBaHusi uudpbl (B
OaHHOM crniyvae, umdpbl «8») ucnonb3yeTtcs
cxema Ha mukpocxeme D2. 3nemeHTtbl D2
BKIIOYAIOT Tak, YTobbl Mpy nNpueme HyXHOM
KomMaHabl (undpbl «8») Ha Bbixoge D2.2
Obina eguHuua. [Ons 3TOro HyXXHO BXoAbl
D2.2 nogkntountb K Tem Bbixogam D1, Ha
KOTOPbIX AOMKHbI 6bITh HYNK, a Bxoabl D2.1 k
TeM BbIXOAAM, Ha KOTOPbIX AOIMKHbI ObITb
eavHuubl. B paHHoMm cnyyae, kop yvcna «8»,
TO ecTb «1000».

PEJIE BPEMEHW

3710 pene BpemeHW noseonsieT otpabarbl-
BaTb BblAEPXKW B npepenax 2,5-25 cekyHa,
20-200 cekyHa, 2,5-25 MuHyT, 20-200 MUHYT.
3anyck nNpov3BOAWUTCS  KHOMKOW  «MyCK»,
nocne 4ero NpPOUCXOAWT BKITIOYEHWNE Harpys-
Kn. A BbIKMIOYEHUE - CMYCTSl 3aAaHHOe Bpe-
msi. PaHblue BpemMeHuM Harpysky MOXHO
BbIKIIOYNTL KHOMKOWM «CTOMY.

Kak Tonbko mpoucxoauT npuem KomaHnabl
«8» TpanamcTopbl VT1 1 VT2 oTkpbiBaoTCA 1
nojatoT HanpsbkeHne Ha obmoTky pene Ki.
Ero KoHTakTbl BKMIOYEHbl nNapannenbHo
KHOTKE 3MeKTPOHHOrO 3amka.

OnekTpomariutHoe pene BT118-1C c
obmoTkom Ha 5V.

VICTOUHMKOM NUTaHUsi CRyXWT 3apsiaHoe
YCTPOMCTBO Ansi COTOBOro TenedoHa.

Mnarta nokasaHa Ha pucyHke 2. Pa3smep
nnatel 77 x 26 mm. Ha Hell HekoTopble
AeTanu ycTaHOBIEHbl CO CTOPOHbI NeYaTHbIX
nposogHukoB. nata paccuutaHa nop pene
BT118-C, ecnn pene 6yager apyrum,
pas3mMepbl NnaTtbl, BO3MOXHO, MOHagobuTbCs
N3MEHUTb.

Kymbko A.H.

Jlumepamypa:

1. Jlbikur P. «3aHumamenbHbie OrbiMmbi CO
cmapbim «CamMcyH2oM».
.PaduokoHcmpykmop, Ne2, 2016, c. 20-25.

B MOMEHT BKMOYEHMS NMUTAHNS Lenbio R2-
C1 Tpurrep D1.1-D1.2 yctaHaBnueaeTcs B
COCTOSIHME NOrMYecKor eAMHULbI Ha Bbixoade
D1.2. Ota eguHuua ycTaHaBNMBaET CYETUUK
D2 B HyneBoe (ucxopHoe) nonoxenue. B To
Xe Bpems Ha Bbixoge Tpurrepa D1.1-D1.2
eCcTb eAuHMuUa, KoTopasi MnocTynaeT Ha
mHeepTop D1.4. BbIXOAHOW KIMHOY HA MOLLHBLIX
MO tpaHsuctopax VT1 n VT2 - 3akpbIT, 1
Harpyska BblkMOYeHa. Takum obpasom, npu
npepbiBaHnM nutanms uenb R2-C2 npuHy-
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- 11 HbI knoy VT 1-VT2, Bkntovatowwuii Harpysky.
110K MIH Cyetuuk Mukpocxembl D2  HauuHaet
[5] 'J“_ . cuuTaTh WMMYNbChl, KOTOPbIE TFEHEPUPYET
1.0m | MynbTMBMOpaTop MuKpocxembl D2. Kak
R8 1M 1I'cs TOMbKO NOrMYeckasl eAMHULA BO3HWMKHET Ha
0,33m ToM Bbixoge cHeTumka D2, Ha KOTOpbIi

ONTENbHO YCTaHaBMMBAET pere BPEMEHU B
BbIKITIIOYEHHOE COCTOSIHME W He JaeT pene
BpPEMEHMN cnyyanHo CaMOoCTOSTENbHO
3anyCcTUTLCS.

Bbloepkka BpeMeHW 3aBUCUT OT ABYX
dakTopoB, — OT 4acTOTbl MMMYMbCOB, KOTO-
pyto reHepupyeT TakTOBbIi reHeparop,
BXOASALWMNA B cocTaB Mukpocxembl D2 n ot
koacbbmumeHTa aeneHnss OBOUYHOIO CYeT-
ymka mukpocxembl D2.

[lnanasoHbl ycTaHOBKM BbiAepXKu (2,5...25
n 20-200) 3aBucaT OT kKoaddUuuMeHTa
nenexuns cyeTunka D2, koTopblid BeIBpaeTcs
nepekntovarenem S4. 3HaveHne yCTaHOBKU B
MWHYTax uWnNM B CeKyHAax BblbupaeTcs
nepekntoyatenem S3, KOTOPbIN NepeknioyaeT
eMKOCTM B vactotosagawwen RC-uenu Tak-
TOBOro reHeparopa. A nnaBHO B npegenax
BbIOpaHHOro nepeknyarensmMy Auanas3oHa
BblAepXXKka YCTaHaBNUBAETCs C MOMOLLbIO
nepemeHHoro peauncropa R8.

3anyctntb perne BpPEMEHM MOXHO Haxas
kHONKy S1, npy atom Ha BbiBoge 13 D1.1
BO3HWKAET NOrMYECKNIA HOMb, KOTOPLIN nepe-
6pacbiBaet Tpurrep D1.1-D1.2 B npotumso-
NOMOXHOE  WMCXOQHOMY  cocTosiHue. Ha
Bbixoae D1.2 BO3HMKAET NOMMYEcKUin HOMb,
KOTOpbIN pa3peluaeT pabotatb cyeTunky D2,
Ha Bbixoge D1.4 Bo3HMKaeT nornyeckas
e[VHMLA, KOTOopasi OTKPbIBAeT TpPaH3WUCTop-
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nepekroyeH nepeknioyatens S4, Ha Bbixoae
anemeHnTa D1.3 BO3HMKaET NOrnMYecKunin Horb,
KoTopbin Yepe3 amop VD5 un pesuctop RS
pa3paguT koHpeHcatop C2 o HanpspkeHus
norumyeckoro  Hyns. Tpurrep D1.1-D1.2
NepeknioYnMTCa B COCTOSIHME  NOrMyeckomn
e[AVHMLblI Ha BbIXOAE, BbIXOAHOW Kackapj
OTKMIOUNT Harpy3ky. Cxema OCTaHOBWTCH B
TakoM COCTOSIHUA [0 O4YepefHOro Haxatus
Ha kHonKy S1 ans eé 3anycka.

Mpn mowHocTn Harpyskn Ao 400W Hukakmx
paguatopos Ana VT1 u VT2 He TtpebyeTtcs.
MakcumanbHasi MoWHOCTL Harpysku 2000W, Ho
3TO YXe C pagnaTtopamu.

HanaxvBaHue 3akniodaeTcsa B HacTpolike
TaKTOBOro reHepatopa noabopom emkocrten C3-
C5 Tak 4ToGbl MOMY4YUTb HyXHble AManasoHbl
ycTaHoBkM MUHYT (C3) n cekyHa (C3, C5).

Hanee, HyxHO OTrpagympoBaTb ABe LuKasbl
noa nepemeHHbln pe3anctop R8, opHa B
3HaveHUsax: «2,5», «5», «12,5», «15», «17,5»,
«20», «22,5», «25» n pgpyras B 3HAYEHUSX:
«20», «40», «60», «80», «100», «120»,
«140», «160», «180», «200%».

TOYHOCTb YCTAaHOBKM BPEMEHU HeBbICOKa, HO
goctatodHa  ans GonbluMHCTBA  GbITOBbLIX
NpYMEeHeHN.

Bopucos A.H.
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QJIEKTPOHHbIV OATHYNK CUCTEMBbI
OXNAXAOEHVA ABTOMOBUWIIA

+12V
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R1 A1-LM339
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C2
Temneparypsl | 1.0m

ABTOMOOUMbHBLIN ABUraTenb, Kak U XXUBOW
opraHu3M, NpaeuibHO paboTaeT TOMbKO Npu
onpefeneHHoW TemnepaTtype, He BbIXoas-
lwen 3a HekoTopble npepenbl. Ha camom
gene, npobrnema B TOM, 4TO JBWratenb
MeTannuMyecknin, a MeTann paclumpsieTca u
cyxaeTcss nop [AeUCTBMEM TemnepaTypsbl.
[Mpun aToMm, ABMratenb CNOXHbIA MeXaHn3Mm, B
KOTOPOM MHOrne petanu paboTtatoT ¢ onpe-
OeneHHbIMK 3a3opamuy Mexay cobon. Itu xe
3a30pbl CUMbHO 3aBUCAT OT Temnepartypbl, U
NpaBUMbLHOW BENWYMHBI OHW MOTYT ObITb
TONbKO MpY Temnepatype, HaxoAasilencs B
HEKOTOpbIX Mpegenax. VIMeHHO Mo 3Tomy,
BaXHO cobniogaTe TemnepaTypHbI pexum
npurartens.

34ecb NPUBOANTCS ONUCAHUE 3NEKTPOHHOTO
[aTymMka cMcTeMbl OXnaxaeHus asTomoouns,
KOTOPbIA BBLIMOMHAET O[HOBPEMEHHO [Be
YHKUUN, - OH CYXWUT UHAMKATOPOM Temne-
paTypbl W ynpaensieT cucTemon obayea
paguaTtopa. B wuHgukatope 4etbipe cBeTO-
auoga. lNMpu NpaBunbHOW HAcTpoOWKe WMHOU-
KaTopa, 3efeHbli CBeToaMon 3aropaetcs

Korga Asuraternb NporpeT A0 TemnepaTtypsl,
npu KOTOPOW YXE& MOXHO HayuMHaTb exaTtb.
[Ba kenTbix cBeToAMO4A  MNOKa3blBaOT
TemnepaTtypy BKMHYEHUS U  BbIKIIOYEHWS
BeHTMNsATopa obgysa pagmatopa. OauH
KpacHbI CBETOAMO[, 3aropaeTcsi TONbKo npu
neperpese ABurartens.

Cxema MoCTpoeHa Ha OCHOBE YeTblpex-
NO3VWLMOHHOIO MHAMKaTopa TemnepaTtypsl,
onybnukoBaHHoro B J1.1. Tam patyvkom
TemnepaTtypbl CIyXWT CrneLuanusnpoBaHHbIN
natunk LM235AH, 3gecb B kayecTBe uLenu -
WCTOYHVKA HaMpsbkeHWUsi, 3aBUCMMOrO  OT
TemnepaTtypbl UCMONb3yeTcs LTaTHast Lenb
MHOMKaUMM  TemnepaTtypbl  aBToMobuns,
cocTosilias u3 gatyvka - TepmMopesncTopa u

MarHuTO-31eKTPUHECKOro nHAMKaTopa.
HanpsikeHne GepeTcst C TOYKM COoeAMHEHWsI
fatymka  TemnepaTypbl M MarHuTo-

3MEKTPUYECKOr0 MHAMKATOpa Temneparypbl.
OT0 HanpsbkeHne 4epe3 uenb R1-C2
nocTynaer Ha  COEAMHEHHbIE  BMeCcTe
VMHBEPCHbIE BXOAbl BCEX YEThbIPEX KOMMNapa-
TopoB Mmukpocxembl A1 Tna LM339. Llens
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R1-C2 HyxHa Ans nogaBneHus nomex oT
paboTbl cucteM aBTOMOGMNS, KOTOpblE MOTYT
NnocTyNUTb C Lenu Jatyuka Temneparypbi.

Ha HewHBepcHble BXoAbl KOMMApaTtopoB
NnocTynalT  OMOpHble  HamnpsbkeHusl, Ha
KaXabll BXOA, OT OTAENbHOro MNOTEHLMO-
meTpa R2-R5, ¢ nomowbio 3TUX MOTEHLMO-
METPOB MOXHO WHAVMBMAyanbHO 3ajaTb
nopor TemnepaTtypbl AN KaXO0ro K3 KOM-
napaTopos.

OKCNEPUMEHTUPYS C COCTOSIHMEM [BuWra-
Tens, HYXHO noTeHuumomeTpom R5 ycTaHo-
BWUTb Tak, 4ToBbl MpW nporpeBe XOMNOAHOro
apuratens fo TemnepaTtypbl, KOraa MOXHO
HauyuHaTb ABWKeHne (06biuHo  30-40°C)
3aropancs ceetoguoa HL4. 31o ceetoavon
3eneHoro ugera.

[anee, noteHunomeTpom R3 HyxHO ycTa-
HOBUTb Tak, YTOObI NPW AOCTWKEHUN Temne-
patypbl  BkMoveHuss obaysa pagmatopa
(0bbIYHO, TemnepaTypbl HEMHOr0  HuXe
Temneparypbl KMneHus ncnonb3yemon
oxnaxgaroLLen XuaKocTu), 3aropancs cBeTo-
onoa HL2 xenToro ugseTa.

Ha cnepyrowiem atane, NnOTEHUMOMETPOM
R4 HyxHO ycTaHOBUTHL Tak, u4TOObI npu
OOCTUXEHUW  TeMnepaTypbl  BbIKMHOYEHUs!
obaysa papmaTopa 3aroparncsi CBeToamon
HL3 xenToro useTa.

Hy, n nocnegHuin atan - yCTaHOBKa NOTEH-
umMomeTpoMm R2 makcumanbHOW TemnepaTy-
pbl, Hanpumep, TemnepaTtypbl  KUMNEHWUsI
MCNOMb3YEMON  OXNaXKAAIOLWEN  KUOKOCTH,
npy KOTOPOW [OSMKEH 3aropatbCs KpacHbIN
ceetoauon HL1.

Bce uTO Bbile onucaHo, - 3TO MHAMKaLWS.
YnpaBneHve 064yBOM  OCyLueCTBRsieTCS
cxemon Ha Mmukpocxeme D1. 310 RS-Tpurrep
Ha anemenTax D1.2, D1.3 n gBa mHBEpTOpPa
D1.1uD1.4.

Korgpa TemnepaTypa gocTturaeT 3HadeHus,
npy KOTOPOM [OMKEH BKMIOYATLCH BEHTWISI-
TOp, HanpsbkeHue Ha Bbixoae A1.2 nagaet Ao
HanpsbkeHusi norudeckoro Hyns. Tpurrep
D1.2-D1.3 nepeknioyaeTcss B COCTOsSIHWE
normdeckoro Hynsi Ha Bbixoge D1.3. 3toT
ypoBeHb MHBEpPTUpYyeTcs anemeHTom D1.1 u
Ha ero BbIxoAe - noruveckasi eauHuua. Knoy
Ha TpaHauctopax VT1 u VT2 oTkpbiBaeTcsa n
BKMNIOYaeT pene BeHTuUnsitopa. BeHTunsTop
pabotaet. Temnepatypa HauvMHaeT MOHU-
Xartbesi, n ceetoguog HL2 racHet, HO Tpwur-
rep D1.2-D1.3 ocTtaetcsi B 3TOM COCTOSIHUM U

BEHTUNSTOP npoaomkaeT paboTtaTb.

TemnepaTypa elle NOHWXKaeTCs, U racHeT
ceetoamop HL3. Ha Bxogpl uHeeptopa D1.4
nocTynaeT HampsKeHne Iornyeckon epu-
HWLbI, @ Ha ero BbIXOAe - HOMb. JTOT HOMb
nepekntovaet Tpurrep D1.2-D1.3 B coctos-
HME C IOTMYecKoW eaMHMLEN Ha Bbixode
D1.3. Ha Bbixoge D1.4 - Honb, knto4 Ha VT1
n VT2 3akpbiBaeTCA M BEHTUMATOP BbIKMIO-
Yyaetcs.

OyeHb BaXHble [geTanu  [aHHOro
YCTPOWCTBA - NOACTPOEYHbIE pe3ucTopbl R2-
R5. HyxHO o06si3aTenbHO MCNonb3oBaTb
MHOroo60pOTHbIE MOACTPOEYHbIE PE3NCTO-
pbl, MOTOMY 4YTO TONbKO Takue MO3BOMNAT
TOYHO YCT@HOBUTb OMOPHOE HAaMpPsHKEHWE n
He OyayT M3MeHsiITb CBOE COCTOsIHME MOf,
geunctenem Bubpauum 1 TPSCKW, UMetoLLen
MeCTO Npu 3kcnnyaTauMu B asBTomobune.
ConpoTuBneHnss 3TUX pPe3UCTOPOB  MOTyT
6biTe 1 gpyrvmu. [pakTudeckn nogonayT
nobble  MHOrOOGOPOTHbIE  MOACTPOEYHbIE
pesncTopbl conpotueneHmem ot 5 go 200
kOmM. MoxHO ncnonb3oBaTh Jaxe B KayecTse
TaKOBbIX, MEePEeMEeHHble MHOroo60opOTHbIE
pesuctopbl OT  OnOKOB  MNepekntoYveHust
nporpaMm CTapbiXx TeneBu3opoB (0ObIYHO
TaM MHOrOOBGOpOTHbIE MEpPEMEHHble  Unu
noACTPOeYHble Pe3nCTopbl CONPOTUBIIEHNEM

100 «kOm), HO, KOHEYHO e, nydwe
noAcTpoeYHble € OGOKOBbIM  YEPBSYHBLIM
npusogom Bpoge 3006-P-1, CI15-2 wnmn

aHarnornyHble.
Mpwu oTCcyTCTBUM MHOTOOBOPOTHBIX NOACTPO-
€YHbIX PE3NCTOPOB MOXHO MCMOSb30BaTb
BPEMEHHLIE MEPEMEHHBIE PE3NCTOPbLI  HA
BPEMSs HanaXviBaHusl, a8 3aTeM 3aMEHSTb KX
napamu nogo6paHHbIX MO COMPOTUBIEHUIO
NOCTOSAIHHLIX. HO 3TO YCROXHAET Hanaxu-
BaHWe 1 HE JAeT BO3MOXHOCTU OMepaTuBHO
MN3MEHSITb HaCTPOMKM.

Ceetoamoabl - nobble UHOUKATOPHbIE
COOTBETCTBYHLLUUX LIBETOB.

Lllexnee M.B.

Jlumepamypa:

1. Knomos H. «Yembipexno3uyuoHHbIl
uHOUKamop memnepamypbis.

. PaduokoHcmpykmop Ne2, 2016, c.27-28.
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COTOBbI/ TENE®OH -

PAOVONENIPKEP ANA ABTOCUTHANU3ALNN

B cespanbckom Home-
pe xypHana 3a aToT rog ¢ | oupere (+) ,
f6onbwyM  ygoBreTBope- * |—>
HUEM NpoYMTan CcraThio 1%%,1 KH522 _\ Kxwonke
JlbbknHa  P.  «3aHuma- R1 N KH?%ZS | mipHMTypb'
TemnbHbIE  OMbITbl  CO 10K ’] K1
crapbiM  «CaMCyHrom». BS115-1C-12VDC
YectHo roBopsi, ©Obin VTl KN505
nopaxeH Tem, Kak Mbl c1 VD2 K KN505 q
HUYero He 3Haem O K cupene (-) 22m| Kkpns22 C
npubopax, KOTOPbIMU 3

MOCTOAAHHO MONIb3YEeMCS.
[lo Toro perynsipHo 4utan ctaTby B pasHbIX
n3OaHusiXx Ha TeMmy MpUMEHeHWs COTOBOrO
TenedoHa B OXpaHHOW cucteme, W Besae
HYXHO ©bino pasbupaTb Kopnyc, 4TO-TO
nasTb BHYTPW TenedoHa, Kakue-To KHOMKW,
onTonapsl, MWKPOCXEMBI, pene... a
okasblBaeTCcs, Tam BCe Yxe NnpeayCMOTPEHO.
W BoT pewumn s npucnocobutb cTapbin
«CamcyHr» ans  paboTbl COBMECTHO C
aBTOMODOMNBHON  curHanusauven. Cpenan
BCe, TaK Kak NokasaHo Ha pUCyHKe 4 B Bbllle
ykasanHon crtatbe (J1.1). B npuHuune, Bce
BEPHO, MPETEeH3NA K aBTOPY HEeT HUKaKuX.
MopaeTtcs Tok Ha cvMpeHy, 1 Ha napannensHo
BKIIOYEHHOE el pene, KOHTaKkTbl pene
3aMbIKalOT KHOMKY FapHUTYpbl, U TenedoH
3BOHWT MO nocnegHemMy Bxoasiiemy. C Touku
3pEHUs OEeMOHCTpauun MpoCTOThl pelleHus
BOMpOCa, BCe NpaBuUmbHO.

Ho, ecTb ogHa HenpusATHOCTb, BeAb Mos
aBTOCWMrHaNM3auuss He  TOMbKO  «OpeT»
CUPEHON KOrga MaluMHy KypoyaTt, HO wu
«YMpUKaeT», KOraa s 3anuparo unu otTnupato
nsepu, nNMbo BO3HMKAET HEe3HAYUTENbHLIN
pasgpaxatowmii aktop (BETPOM KauHyno,
BOpOHa KapkHyna). W kaxgbii 13 3TMX
«YMPUKOB»  3BOHWTCA MHE Ha COTOBBbIV.
[Moatomy, s cxemy moguduumpoBan Tak,
YTOObI 3BOHOK OblIf1, TONMBKO €CNN cUrHanuaa-
umMa 3By4MT He MeHee 3-5 cekyHa. Tak
cKkasaTb, UCKIIOYNUI BRUSIHUE KPaTKOBPEMEH-
HbIX BKIMIOYEHWI CUPEHBI.

Cxema nokasaHa Ha pucyHke. JTo pene
BpeMeHM, 3afepmBatoLLee BKIOYeHne pene
Ha HecKOnbKO CeKyHg nocre nogadun
nuTaHusa. B oTnmume ot o6moTKM pene (kak

PaduoKorcmpykmop 04-2016

Ha puc. 4 B J1.1) 3gecb Heobxoaumo cobrio-
OaTb NONSIPHOCTb.

Mpn nopgave nwutaHus koHaeHcatop C1
HauMHaeT 3apsikaTbcsl yepe3 pesuctop R2.
Kak Tonbko HanpsikeHne Ha C1 pocturaet
nopora OTKPbIBaHMSI MOMEBOro TpaH3UCcTopa
VT1 oOH oOTKpbiBaeTcs W nopjaeT TOK Ha
obmoTky pene K1, a oHO cBOMMU KOHTaKTamu
3aMbIKaeT KHOMKY rapHUTYpbl COTOBOTO Tene-
¢doHa, M COTOBbLI TenegoH 3BOHUT Ha
NocnegHUn BXOAALWMIA UNW NpeaBaputenbHo
BHECEHHbI B €ro NamsiTb, HOMep.

Mocne BbIKNOYEHUS NUTaAHUST KOHAEHCATOP
C1 yckopeHHO paspspkaeTtcs 4yepes VD1 u
pesuctop R1.

HanaxwBaHne cBoauTcs kK nogbopy conpo-
TMBNeHus R2 takum, 4Tobbl Gblna Heobxoau-
Mas 3aepxka.

Yro KacaeTcsi caMoro coToBOro TenedoHa,
06 aTOoM nogpobHo HanucaHo B J1.1.
BkpaTue, cotoBbii TenedoH «Samsung GT-
E1080» (oavH 13 cambix NOMYNsiPHbIX B CBOE
BpeMs), C «pOAHOM» NPOBOAHON rapHUTYPOMN.
HyxHo pasobpaTtb KOpnyc KHOMKM - MMKPO-
hoHa rapHUTYpbl 1 NnognasTe ABa NPOBOAKa
K KOHTaKTaM KHOMKM, @ 3aTeM K 3aMbIKatoLLIMM
KOHTakTam perne. Tenepb HYXHO MO3BOHUTb
Ha 9TOT TenegoH C TOro, Ha KOTOPbIN
[OOIKeH nocTynatb curHan Tpesoru. MNpuHsaTb
BbI30B, NOAOXAaTb, NOTOM COPOCUTB.

KoxeesuH C.H.
Jlumepamypa: 1. JlbixkuH P. «3aHumamerns-

Hble orbimbl cO cmapbiM « CamMcyH20M».
x.PaduokoHcmpykmop, Ne2, 2016, c. 20-25.
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TAVMEP NOOOrPEBA

ABTOMOBWMITIbHOIO CUMOEHNA

+6,5V R4330
o , VD1 R4S
NTCLE203E3 465V  +6,5V L JKC147A
100K ﬁﬁ,.I
S1 4 _ 465V % - =L
[ o HL1 L o2 ’ T T
- AN307 I 1N4148 ! 12v
D12 T 1 . AHL2 = '
s 114 —1 1o 100m _yTq_ “TAN307 —-
o c KT3102A
¢+l s1o2f3 __{
D1-K561/1E5 7 JE VT2 K Harpesatento
??32K 7] D2 KT815A
K561ME16

B Hawwux ceBepHbix LWupoTax ObiBaeT
3MMOI O4Y€Hb HEMPUSTHO CaauTbCst 3a pynb
npomep3llero 3a HoYb aBTOMOOWMS, W,
KCTaTW, OYeHb BpedHo. Y OOpOorMx aBTOMO-
bunen ectb cuaeHwss ¢ MoOJOrpeBoOM, Anis
[OeLleBbIX NPoAalOTCs rperoLme HakMaku Ha
cvaeHus, nuTarwuecss OT NpUKypuBaTens.
O6bIYHO  DYHKUMN TOMBKO «BKIMOYUTLY U
«BbIKNIOUYUTLY. Pexe ecTb Tanmep, KOTOpbIv
HY)KHO PEerynupoBaTtb Py4KON UMM KHOMKaMK.
M TO 1 gpyroe He o4yeHb yAOGHO MO MHOMMM
BECbMa BECKUM NpuymHam. XoTenocb Kak-To
npouecc HarpeBa CUOEHUS aBTOMaTU3Mpo-
BaTb. /I BOT BoOMnpoc, 4YTO MMEHHO genatb?
[epBoe npuxoguT B ronoBy - TepMmocTar,
KOTOpbI  OydeT BbIKNOYATh Harpes, Kak
TONBbKO TemrepaTypa OOCTUrHET 3agaHHOoM.
Ho Bompoc B TOM, Kak 3Ty Temnepartypy
KOHTponupoBatb. Ecnu  pgatyuk  BMOHTU-
poBaTb B cueHue, To OH ByaeTt pearnpoBaTb
He TONbKO Ha MOAOrpeEB CUAEHWS, HO U Ha
Tenno Tena 4enoseka. Ecnu no temnepary-
pe canoHa, TO canoH MOXET NpPOrpeTbcst U
BbicTpee cuaeHms, unu HaobopoT.
BoamoxxHo noaTtomy, cuaeHun (Mnu Hakugok)
C TepMocTatamu n He BbiBaeT, 3aTo ObiBalOT
C TaiMepamu. BbixoauT, Hy>HO caenaTtb Tak,
4YTOOblI NMPOACIXUTENBHOCTL HarpeBa 3aBu-
cena oT TeMnepaTypbl 3a 6opTom.

Ha pucyHke nokasaHa cxema Tanmepa,
BpeMsi BbIAEPXKKM KOTOPOro 3aBUCUT OT
Temnepartypbl, U npu Temnepatype -25°C
coctaBnsieT 20 MUHYT, a npu Temnepartype
+25°C Bcero ogHy MUHyTy. Bpemsi mMoxHO
V3MEHWUTb B TY UK APYrylo CTOPOHY 3aMeHOMn

€eMKOCTM opHOro KoHpeHcatopa. Brnipouem,
NeTOM MOAOrpeB MOXHO BOOOLLE BLIKMIOYUTL
N He BKIYaTh.

[MpopomkuTenbHOCTL Nogorpesa ycTaHas-
nueaeTcs Tepmopeanctopom R1, KkoTopbim
perynupyeTcst 4actoTa WMMMyfbCOB, reHepu-
pyeMbix reHepaTtopom Ha D1.1-D1.2. 3anyck
Tarmepa HauMHaeTCsl C MOMEHTa BKITIOYEHNS
nuTaHust Boblkniovatenem S2. [lpy atom
KoHaeHcaTop C2 aBTOMaTM4Yeckun ycTaHaBmu-
BaeT cyetymk D2 B Hynesoe nonoxeHve. B
3TOM MOMOXEHNM Ha BCEX BbIXOAaX CYeT-
4uKa, BKIOYas M cTaplumnii Bbixog (BbiBoA 3)
OyneT noruyeckve Hynu. Hynb ¢ BbiBOga 3
D2 wHBepTupyetca oanemeHtom D1.3, un
eguHuua c Bbixoga D1.3 noctynaet Ha Gasy
TpaHaucTopa VT1. Knioy Ha TpaHaucTopax
VT1 n VT2 oTkpbiBaetca n pene K1 Bknio-
YaeT HarpeBaTenb cugeHusi. [pu  3TOM
3aropaetcsa ceetogumog HL2, nokasbiBarowmmn
4YTO MAeT NOAOrPEB CUAEHNUS.

Moporpes OyaeT BKMOYEH A0 Tex Nop noka
cyeTunk D2 He HacuuTaet 8192 mmnynbca.
Kak Tonbko 310 npousonaet Ha BbiBoge 3 D2
BO3HMKaeT formyeckas eguHuua, Kortopas
noctynaetr Ha BbiBog 6 D1.2 u ocraHas-
nMBaeT reHeparop, a Takke, MHBEPTMPYeTCS
anemeHTom D1.3, n Honb ¢ Beixoga D1.3
noctynaet Ha 6asy TpaHaucTopa VT1. Knioy
Ha TpaH3auctopax VT1 u VT2 3akpbiBaeTtcs u
pene K1 cBOVMMW KOHTakTamu BbIKIIOHYAET
Harpes.

YT0Obl MOBTOPWUTL HArpeB HYXHO HaXaTb
S1. JInbo BLIKMIOYNTE CXeMy BblKIto4aTenem
S2 v BKIOYUTL CHOBA.
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Tabnuua 1.

Toper Ry
(°C) kQ)
-40 3666
-35 2638
-30 1917
-25 1406
-20 1041
-15 7778
-10 586.1

-5 4453
0 340.9
5 263.1
10 204.4
15 160.0
20 126.1
25 100.0
30 79.81
35 64.08
40 51.75
45 42.02
50 34.31
55 28.16
60 23.22
65 19.25
70 16.02
75 13.40
80 11.26
85 9.496
90 8.042
95 6.837
100 5.835

[ins aBTOMaTU4eCKON PErynnpoBk1 Bpeme-
HW rnogorpeBa CUAEHWS B 3aBUCMMOCTU OT
BHELIHEW  Temneparypbl ncnonb3yeTcs
Tepmopesuctop R1 dupmbl Vishay, Tuna
NTCLE203E2 HOMUWHanbHbIM COMNpPOTUBIIE-
Huem 100 kOm. B Tabnvue 1 npuBeaeHsbl
3HAYEHUs1 COMPOTMBMEHWS [OAHHOTO TEPMO-
pesncTopa npu pasnuyHbIX Temneparypax.
Kak BugHO, conpoTuMBRNEHME €ero o4veHb
CYLECTBEHHO 3aBWCUT OT TemnepaTypbl,
HanpuMep, npu Temnepartype -25°C  ero
conpoTtuBneHue okono 1,4 MOwM, a npu
Temnepatype +25°C conpoTueneHve 100
KOM. B pesynbrate Takoro usMeHeHwus,
COOTBETCTBEHHO W3MEHSIETCS U YacToTa Ha
BbIxode MynbTUBMOpaTopa D1.1-D1.2,
YBENUYMBAsACH NPU YMEHbLUEHWN COMPOTUB-
neHust R1 (npu yBenuuyeHun TemnepaTtypsbl).
Mpn aTom, YeM Bbllle YacToTa Ha BbIXoAe
mynbTuBMbpaTtopa D1.1-D1.2, Tem MeHblle
TpebyeTcs BpemeHu Ans Toro, 4Tobbl cyeT-
ynk D2 cocuutan 8192 nmnynbca.

Bmecto Tepmopesuctopa Ha 100 kOwm,
MOXHO MCMONb30BaTb U Ha [pPYroe HOMU-
HanbHOe COMPOTMBMEHWE, HO MNpU  3TOM
notpebyercsa COOTBETCTBYOLMM 0OGpasom
n3MeHuTb emkoctb C1, 4TOoOblI COXpaHUTb
HeobxoanMble Npeaenbl PerynMpoBKu.

M3MeHNTb B MpoLiecce HacTOMKK, AnanasoH
MU3MEHEHUS]  BbIOEPXKKA BPEMEHM  MOXHO
nonbopom emkocTH koHaeHcaTopa C1.

[ns Toro 4to6bl UMMYNBLC TOKA B KaTyllKe
perie He BNusN Ha paboTy cyeTyuka, a Tak
Xe, W ppyrve romexu, BO3HUKaWLWME B
6opToBOM ceTM aBTOMOOWMNSA, MUTaHMe Ha
MUKPOCXEMbI NMOAAETCS Yepe3 napMeTpuyec-
ki ctabunusatop R4-VD1-HL1. lMpu atom
HL1 cnyXuT wHOWKaTOPOM  BKITHOYEHUSI.
Momexun nopaBnsitoTca KoHAeHcaTopamu C3
n C4, 6nokvpytolimm no nutaHuto. Ouog VD2
nopgaensier OOC caMOMHAYKUMM  KaTyLIKu
pene K1.

Pene K1 - aBTomobunbHoe pene oT uenu
BKITIOYEHUS 3BYKOBOTO curHana. Takue pene
npoJatTcs NPakTUYeCcKu BO BCEX MarasmHax,
TOprylowymu 3anyactsamm ans asTomobunen
Mapkn «BA3». ECTb M aHanoruyHble pene
3apybexHblx npoussoguTenen. B nobom
cnydvae, pene AOMKHO GbiTb ¢ OOMOTKOW Ha
12V 1 TOK KOHTaKTOB, [OOCTATOYHbIA Ans
nuTaHus NoforpeBaTenst CUAEHUS.

pyHu4es B6.C.
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HAYUHAROLINM

CNOBON TPAHCH®OPMATOP

CunoBble  TpaHcgopmaTopbl LLUMPOKO
NPUMEHSIIOTCA B CETEBLIX UCTOYHMKaxX nuTa-
HWUA PaaMO3NEKTPOHHON annapaTypbl, XOTs,
cnpaBeanvBOCTM pagun, criegyeT npusHath
4YyTo B rnocrnegHve rodbl OHU  AKTMBHO
BbITECHSIIOTCA  UMMYNbCHBIMU  UCTOYHMKaMU.
N BCe Xe, WCTOYHUKM MUTaHUS Ha OCHOBE
CUMNOBBLIX  TpaHC(OPMaTopoB U  ceiyac
[0CTaTO4HO LUMPOKO PacrnpocTpaHeHs.i.

Ha pucyHke 1 nokasaHa cxema npocToro
cunoBoro TpaHcdopmatopa. Y Hero ectb
opgHa nepeuyHas (N1) n ogHa BTOpUYHas
(N2) obmorTka.

KoHeuwHo, celtvac B npopaxe ectb 6orbLuIon
BbIOOP KaKk TpaHcOPMaTopoB, Tak U roTOBbIX
VCTOYHWKOB MUTaHWs, - MOXHO npuobpectu
roToBOE W3Jenue npakTuyecku nop mnobble
BalM «HyxAapl». Ho ecnu 310 He ypaeTcs,
BaXHO 3HaTb, KaKk MOXHO nepegenarb
MOKYNKY MOA KOHKPETHbIE Lenu, Kak nepe-
MOTaTb HEeMoAXOAALMN TpaHchopmaTop nog
Heobxoaumble napameTpbl AN1s1 KOHKPETHOro
cnydyas. JIubo kak nepemaTtbiBaTb rOTOBbIW,
HO HeumcnpasHbIN (C ropenbiMu 06MOTKaMM)
TpaHccopmatop. [ns 3TOro HyXHO 3HaTb,
Kak paccunTatb TpaHcgopmMaTop.

W Tak, cunoson TpaHcdopmaTop COCTOUT
M3 CcepAeyHuKa C KapkacoM U OBMOTOK.
OGblYHO CepAeYHVKM BCTpevawTcs  ABYX
TunoB - «ll»-obpasHble n TopouaanbHble.
Mpowe Bcero HamaTtbiBaTb WNKU nepema-
TbiBaThb «LLI»-06pasHblii, ocobeHHO npu 6onb-
LLOM Yuclle BMTKOB, Tak Kak €ro obmoTku
HaMaTbIBalTC Ha Kapkac KaK HWUTKW Ha
KaTyLUKy, @ MoTOM cepAevHUK nerko pasdupa-
eTcs u cobupaetcs M3 oTaenbHbiX «LL»-
obpasHbix nnacTtH. O HEM 1 NOMAET peyb.

Ons Havyana Heobxoaumo pasobpaTtbesi ©
TpebyeMbiM/ NapameTpamy TpaHcdhopmaTo-
pa. A WMeHHO, - BXOZHOE nepeMeHHoe
HanpsikeHve (U1), BbIxogHOe nepemeHHoe
HanpskeHne (U2), MOLLIHOCTb, KOTOpPYIO
HY>KHO nony4uTb Ha Beixoge (P).

Ecnu mbl xuBem B PO, To BxogHoe Hanpsi-
xeHue U1 = 220V. BbixogHoe - kakoe Bam
Hy>HO. MowwHocTb P 3aBUCHT OT BbIXOAHOTO
HanpskeHUst U MakcMmanbHO HeobGxoauMomn
BENMUYUHbBI BbIXOQHOTO ToKa (12).

MowHocTb paccumnTbiBaem: P = U2 o 12

TpaHcghopmamop
~220V N1 N2 ~U2
Puc.1.
/.'I.
L
Puc.2.

(HanpsikeHue B V, Tok B A, MowHocTb B W).

[anee nepexoguMm K  onpeaeneHuo
HeobxoouMmbIX pasmMepoB  cepaedvHuka. Ha
pucyHKe 2 nokasaH obbl4HbIN «LL»-06pasHblii
cepaeyHuk. MollHOCTE Takoro cepaevHvka
TpaHcdopmaTopa 3aBUCUMT OT  nnowagun
MOMNepeYHOro CEeYEHWst €ro LeHTpanbHoMn
YacTu (Ha KOTOpYyK HadeBaeTCcs KaTyluka).
Mnowagb onpegensietcs: S = L o T, npu
9TOM Bce BepeTcs B caHTUMETpax.

Heobxoammyto nnowage S ans Heobxoam-
MOW MOLLIHOCTU MOXHO paccyuTaTh Tak:

S=VP,raeSBcm? aPBW.

Tenepb MOXHO BblbpaTb cepaeyvHuK, 3Hast
KaKoW nnowaan OomkeH ObiTb ero cpegHui
KepH. HalTM WUMEHHO TaKoM KaK HYXXHO
CepAEeYHVK CINOXHO, MO3TOMYy crnefyeT pyKo-
BOACTBOBATBLCS TMPUHUMMNOM, YTO nnowagb
CeYyeHust ero cpegHero kepHa AomkHa ObITb
He MeHblUe pacyeTHOW (KOHEYHO, B pasym-
HbIX Mpegenax).

MopobpaB cepaeyHVK nepexoaMm K pac-
YeTy Yncna BUTKOB Ha 1V HanpsikeHus :

N =50/S, roge N - uncno sutkos Ha 1V, a S
- nnowagb B CM? cevYeHuss CpedHero KepHa
TOTO KOHKPETHOro cepaeyHuKka, KoTOopblIi
ByneTe vMcrnonb3oBaTb (@ He KOTOpbIN Mony-
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YUNCA NPK pacyeTe).
Ha cnepytoem aTane 3arimemcs pacyeTom
yXe camnx o6MOTOK.

Yucno BWTKOB NEPBUYHOWN (CETEBOW)
oBMOTKM, C Yy4yeToM TOro, 4YTO B CeTU
HOMUHanNbLHOE HanpsxeHue 220V, pacyuTbl-
BaeTcd Tak: N1 = N ¢ 220.

3aTem Heobxoaumo onpedenuTb AuameTp
HaMOTOYHOro npoBoda ANA  NepBUYHOM
06MoTKM : D1 = 0,02 « V1000eP/220",
rge D1 anameTp nposoga B Mm, P - paccun-
TaHHasa paHee mowHocTb B W, a 220 - aTo
HanpsXeHVe B 3MNeKTPoCceTuU.

[MonyyeHHbIli gnameTp HaMOTOYHOro npo-
BOAA@ MOXET OblTb HECTAaHAAPTHBIM, NO3TOMY
OKpyrnfem B CTOPOHY YBENWYeHWs Ao
Bnuxanwero cTaH4apTHOrC AnameTpa.

Ymueno BWUTKOB BTOPWUYHOMW (BbIXOAHOW)
06MoTkM paccuuTbiBaeTcA Tak: N2 = N o U2.
3atem HeoGxoaumo onpepenuTe gnameTtp
HaMOTOYHOro npoBofa ANA  NEepBUYHON
o6MoTKM : D1 = 0,02 V1000-I2,

Mony4eHHbI AMamMeTp HaMOTOYHOro npo-
BOAa MOXeT GblTb HeCTaHAaPTHEIM, NO3TOMY
OKpyrnfem B CTOPOHY YyBenW4eHusa Ao
Bnuxaiilero cTaHAapTHOro AnameTpa.

A Tenepb nonpobyem paccunTaTb pearnb-
HbI TpaHcdopmaTtop. [onycTuM, HaM HyXHO
nony4nTb € Hero 12V npu Toke 2A. To ecTb
NCXoaHble AaHHble: U2 =12V, a 12 = 2A.

1. P=U2e12=12e2=24W.

2. S = VP = V24 = 4,8989794 cm?, npearo-
NOXWUM Y Hac ecTb CepAeyYHMK, Y KOTOpOro
nnollagb CeYeHWs LeHTpanbHOro KepHa
pasHa 5,7 cm2.

3. N=50/8=50/57=8,7719

4. N1 =Ne 220 =8,7719 ¢ 220 = 1929,818
BUTKOB, oKpyrnsem Ao 1930 BUTKOB.

5. D1 =0,02 « Y1000P/220 =
= 0,02 « Y1000024/220 = 0,2088893 MM.
BbiGVpaem Gnuxahluvii - cTaHAaPTHBIN
06MOTOYHBIN Nposog M3B-0,21 (0,21 mMm).

6. N2=Ne U2=8,7719 « 12 =105,2628,
okpyrnsem o 106 BUTKOB.

7. D1 =0,02 « V1000012=0,02 « V1000e2=
= 0,8944271, Bbibupaem GnuxaWLnia
cTaHgapTHbIl 06MOTOYHBIN nposog [M3B-
0,91 (0,91 mm).

Takum o6pas3oMm KWMeeM cepAeyHuK c
nnoLajblo CeYEHNS CpeHero kepHa 5,7 cv?,
nepsuyHaa obmoTka - 1930 BMTKOB npoBoAa
M3B 0,21, BTopuyHaa obmoTka 106 BUTKOB
nposoga N3B 0,91.

Bce. MoxHO HamaTbiBaTb. KOHEYHO, B
noeane Bce OBMOTKM  OONXHbI  ObITb
HamMoTaHbl NMOTHO BWUTOK B BWUTKY. Ho AnA
nepeuyHon o6moTkn B 1930 BUTKOB 3TO
CNWLLKOM YX YTOMUTEnbHO. [1oaTomy Hama-
TbiBaeM BHaBall, HO OCTOPOXHO, aKkkypaTHO,
W NNOTHO, kak ByaTo Bbl NbiTaemMcs HamoTaTb
BUTOK K BMTKY, HO He nonyyaetca. Henbss
yToObI NPOBOJA Hayana W KOHUA NepBUYHON
06MOTKM conpukacanmcb Unu Bbinn CAnLWKOm
Bnnsko, - moxeT nNpobutb. CUMBLHO HaTArK-
BaTb MNPOBOJ TOXE HENb3A, - pPaspyLumTca
TOHEHbKAA npo3pavHas W3oNAUMA, KOTopoun
MOKPbLIT HAaMOTOYHbIA npoeod. Mo Ton xe
npuynHe Henb3s npPoBOA  CKpedcTn npu
HamMOTKe O Kpas KaTywwKu Wnu Apyrve npeg-
MeTbl, CNOCOBHbIE NOBPeANTL N30NALMIO.

CHayana Ha Kapkac HamaTbiBaloT
nepBuYHyi0 06MOTKY. 3aTem €€ noKpbiBaroT
cnoeMm usonsauwn, Hanpumep, Gymarn, Ho
nyywe - cneuuanesHol ToponnacToBoun
NEHTON UNW CTeKNoNakoTKaHbIo.

[MoTomM Ha BTy MsoNAUMIO HamaTblBaloOT
BTOPUYHYt0 0B6MOTKY. OHa cogepXuT BCero
106 BUTKOB W [OBONIBLHO TOMCTOrO MpoBOAA.
Tak 4TO He neHuTechb, - MoOTaWTe CTPOro
BUTOK K BUTKY.

Mocne oKOHYaHUA HAMOTKM 0BMOTOK MOXHO
nepexoAuTb k cbopke cepaeyHUKa.

Ecnn ecTb roToBbIi TpaHcgopmatop,
UCNpPaBHbIA, W HYXHO TONBKO U3MEHUTb ero
HanpsxeHne Uz, HYXHO N3MEPUTL
cywecTsyollee HanpsxeHue U2. 3atem
pasobpaTb  cepAeyHuk U pasmoTaTb
BTOPUYHYI0 OBMOTKY, BHUMATENbLHO CYUTasA
eé konmyectBOo BUTKOB N2. 3aTem, HyXHO
HawTn N:

N=N2/U2
Tenepb 3Has N nepenTu K pacyeTy HOBOM
BTOPUYHOW 0OMOTKM NCXOAS N3 hOPMYTbI:

N2 = N e U2, B koTOpor N2 310 yxe umc-
0 BWTKOB HOBOW BTOPUYHON OBMOTKM, AnA
NOSTy4YeHUA HYXHOro HOBOrO HanpsxeHua U2.

M fanee, Bce Kak OMMCaHO BbILLIE.

UsaHos A.
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