If
Bce yepmexu nedamHbix nnam, PUCyHKU
pa3e000K U MOHMAaXHbIE CXeMbl, 8 ITIOM Crly4ae ecru
ux pa3mepbl He 0603HaYeHbl Unu He 02080PeHbI 8
mexkcme , neyamaromcsi 8 Macwumabe 1:1.

OTEYECTBEHHbIE HU3KOYACTOTHbIE AUHAMUKNA
1 2 3 45| 6 7 8

10rgH-1 55 | 63-5000 | 15| 4| 84| 125x125x80 1,5
20raH-1 28 | 30-5000 | 15| 8| 86| 240x240x126 | 2,5
20raH-1-8 32 | 63-5000 | 14| 8| 86| 200x200x87 | 2,1
25rAH-1-4 80 | 63-5000 | 14| 4| 83| 125x125x75,5| 1,3
25rQH-3-4 55 | 50-5000 | 14| 4| 84| 125x125x76 | 2,0
25rQH-3-8 40 | 40-5000 | 12| 8| 86| 160x160x78 14
25IrAH-4-4 40 | 40-5000 | 14| 4| 88| 160x160x78 | 1.4
25IAH-2 63 | 75-3150 | 14| 4( 81| 125x125x75,5| 1,5
35raH-1-4 30 | 40-5000 | 14| 4| 86| 200x200x126 | 2,4
35raH-1-8 33 | 40-5000 | 14| 8| 87| 200x200x126 | 2,4
50rgH-1 .| 25 |31,5-4000| - | 8| 85| 200x200x100 | -
50rgH-3 25 |31.5-2000| - | 8| 85| 250x250x120 | -
75raH-1-4 25 | 31,5-1000{ - | 4| 86| 250x250x125 | 5,5
75rQH-1-8 31 | 31,5-1000| - | 8| 86| 250x250x125 | 5.5
75rAH-2 30 | 31,5-5000| - | 8| 88| 250x250x120 | -
75rQH-6 33 |31.5-1000| - | 4| 88| 250x250x125 | - -
100rgH-3 32 |31.5-1000| - | 8|90| 315x315x190 | -

1- 0603HaYEHUE AUHAMMKE, 2- YacToTa pesoHaHca (M),

3- nonoca BOCNpoM3BoAUMbIX 4acToT (M),

4- HepaBHoMepHOCTb AYUX (aB), 5- conpotusnexue (Owm),

6- uyBCTBUTENBHOCTL (A6 / BT"X M),

7- raBapuTbl : ANKHA X LUMPUHA X BbICOTA (MM), 8- BEC (KI).

L T

PALUNO- B HOMEPE :
- ManorabapuTHbie aHTeHHbI PAUOCTaHUWA :
KOHCTPYKTOP ! Manorata ,
|CB-ananasora 27 My . ............... 2.
0 1 "2 004 | CB-paauoCTaHUUA B CUCTEME '
- PAAMOYNPABICHUA . . . . ..o eeeeeeennns 4
Wapanue | ) Gexnod :
no BoNpocam i 8HYMpPeHHU( MUp 3apybexHol mexHuKU |
| PaduonpuemHux AIWA-CR-LD100OM2 . . . .. 7:
panvoniobuTensckoro : AemomazHumona SONY-XP-C5120 . . .. .. 16 |
KOHCTPYNPOBaHUR 1 :
] | BbICOKOKAUYECTBOHHbLIA NPUEMHUK |
pemoHTa 3apybexHon 2 MIPAMOTO YCHNEHWR . . . .. oveevee e 10
3NEKTPOHHOW TEXHUKU I [IPHEMHUK NIPAMOTO YCHNEHHR .
| Ha OOHOW MUKDOCXEME . . . .. ........... 13 '
ExemecsiuHbili Hay4YHO-MexXHUYecKul l Namnosbi ycunurens '
)XypHan, 3apea2ucmpuposaH ' MOWHOCTBI0 20-35BT . . ... ......... ... 14 |
Komumemom P® no nevamu : pamiui n K I
30 dexabps 1998 2. | pasoy :
Ceudemeniscmeo Ne 018378 ' MUMC LM4834 .. ... ... ... ... 21 i
: CueTumK-uHaMKaTop Hapaborkm . . ... .. .. 23 |
YupeauTent — peaakTop l CupeHa Ha YeTbipex TPaH3UCTopax . . . . . . 23 I
Anexcees ' KommyTaTOp ABYX TenemOHHbIX NUHUA .
Bnagumup | H8 ORWH TenedoHHEIA annapar . ... .. 24|
Bragumuposu : 3KOHOMUYHOE BKNIOYEHWe |
| anextpomarnuTHbix pene . . ............ 26 I
| AsTomaTuueckui :
odnucHoil uHAeKc No Kamanozy I BbIKINOYATENb NAANBHAKA . . . . ... ....... 28 |
«Pocriedams. Ma3emsl u XypHansi» - 78787 l ONTVHECKUN KOHUEBOM AaTUMK . . . . ... ... 30 |
: VIHPaKPACHHIA PAAAP . . . .. ..o vve e e 31 |
! «OTKMIoNaTeNb® CeTH . . . ... ot v e et 35 I
Uena & poaHuy — ceoGoaHan | Curnanuaatop otkpsiToro :
i XONOAUMBHUKA . . . . .. ooienennnennen 36 |
Aapec peaakumm : MpOCTan CUTHANN3ALMA . . . ... ......... 36 |
160002 Bonorpaa a/sa 32 - HeCnOXHan aBTOCUMHANU3aLMA . . . .. . . . . 38 I
Ten./bakc (8172)-75-55-52 | NeepHiie naTumkn asTomoBunA - . ... . . . . 40 I
! Mpepbisatens Toka Ans asTomMobuna . . . . . 41 :
i CurHanuaaTop «noBopoToB» . .......... 43 l
E-mail - radiocon@vologda.ru | MpocTediuee npoTueoyroHoe |
SYCTPOMCTBO . . .o v v veveeeeeaeeennns 43 ’
| :
: paduownona |
Ansapb 2004 | TpaH3aucmopHbil :
i YCUNUMenbHLIL Kackad . . .. ............ 44|
: I
PeMoHm .
XypHan oTnieuataH B Tunorpacuu * Mol LG520S!.............. :
000 M «lonurpadmcr.  Monumop LG 82081 -
160001 Bonoraa, y.YeniockuHues, 3.
1 pasaskonempyhimop 01-2004 1



PALNO-
KOHCTPYKTOP
01-2004

WspaHve

no Bonpocam
paavontobuTenLCKOro
KOHCTpyMpOBaHuUsi

"

peMoHTa 3apy6exHon
NEKTPOHHOW TEXHUKM

ExemecsiyHbIl Hay4YHO-mexHUYecKul
XKypHar, 3apeaucmpuposaH
Komumemowm P® no nedamu

30 dekabpsi 1998 e.
Ceudemenscmeo Ne 018378

Yupeguternb — peaaktop
Anexcees

Bnagumup
BnagumMuposuy

TModnucHoti uHdekc o kamaroay
«Pocneyams. [a3emsbi u XypHanbl» - 78787

LleHa B po3Huuy — cBo6ogHas

Adpec pegakumm :
160002 Bonorga a/st 32
Ten./dakc (8172)-75-55-52

E-mail - radiocon@vologda.ru

Ausapb 2004

>KypHan oTnevataH B TMRnorpagum
000 Mo «MonurpadmcT».
160001 Bonoraa, y.HeniockmHues, 3.

! ManoraGapuTHble aHTEHHbI PaAVOCTaHLUI
|CB-gnanasoHa 27 MMy . . .. .......... ..

i CB-pagvocTaHums B cucteme

- PAOMOYNPABIEHUS . . .o o e e ee e
|

- 8HympeHHuUl mMup 3apy6exHolU MexXHUKU

| PaduonpuemHuk AIWA-CR-LD100M2.. . . ..
i AsmomazHumona SONY-XP-C5120. . . . ..
i BblcokoKa4yeCTBEHHbIV MPUEMHUK

I MPSIMOTO YCUMEHUS . . . v v vve e e e e en s

! MpUeMHUK NPSIMOTO yCuneHust
| Ha OAHOM MUKPOCXEME . . . ...\ ovove...

| NamnoBbIn ycunurens
i MOLHOCTBI0 20-35BT . .. .. ..o e et

i KpamKuli cripagoyHUK
UMCLM4834 .. ...

|
: CYeTUMK-MHAMKATOp HAapaboTKN . . . ... ...

! CvipeHa Ha YeTbIpex TpaHaucTopax . . . . . .

! KommyTaTop ABYyXx TenedOoHHbIX NMUHWN
i Ha ofuH TenedoHHbIV annapart . .. ... ...

: OKOHOMMYHOE BKITIOHEHWNE
| oneKTPOMArHNTHBIX Peste . . . ... .. ..

| ABTOMaTUYeCKIt
i BLIKIIOYATENb NAANBHAKA . . . .. ... ......

: ONTHYECKM KOHLEBOW JaTuMK . . ... ... ..
| .

- MindopakpacHbii pagap . ... ... .ovunt
| «OTKMIOUETENEY CETU . . ... eeeeen..

| Curnanusatop oTkpbITOro
 XOMOAMITBHUKE . . . vvveveaeeee e eaannns

- MpocTas CUrHANMM3aLMS . . . . .. oeeee et
: HecnoxHas aBTocurHanusaumst . . . . . . . . .
! [BepHble JaTumkv aBToMoBMNS . . . . . .. ..
| Mpepbisatens Toka ans asTomobuns . . . . .
| CVrHanusaTop «MOBOPOTOBY . . . ... .. ...

i MpocTeiiuee NPOTUBOYroHHOE
TYCTPOACTBO . . oot viieee e e eeeeeenns
|

. paduowkona

! TpaH3ucmopHbIl

i yeunumenbHbil Kackad . . . .............

| pemoHm
MoHumop LG 520S! .. ................

S

1 pasaskonempybmop 01-2004

14 |

21 ;

23 |
23 ;

24 |
26 :

28 |
30 |
31i
35 :

36 |
36 |
38i
40
41
43 .

43 |

44!



MAJTOrABAPUTHBIE .
AHTEHHbI PAOWOCTAHLINA
CB-OWATA30HA 27 Ml'y

C Hayana 90-x rogoB MPOLUIOro Beka B CTpaHax
CHI  wmpokoe pacnpocTpaHeHue Mony4unu
nepeHocHble M aBTOMOGWIbHbIE PaguoCTaHLUK
JIMYHOW CBA3W, NpegHasHa4eHHble Ans paboTbl B
AuanasoHe u4actor 27 Mru. Papguwocpeactea,
9TOr0 Xe [AuanasoHa, MCrMomNb3ylTCs Takke B
cucTeMax OXpaHHON CurHanusauuu asBTOMOOM-
NeW, AN KOHTPOIS COCTOSIHUS Pa3nuyHbIX 0Gbek-
TOB, B YAaCTHOCTM B OXpaHHbIX CUCTEMAX.

KoHeuHo, 3TM nepepalowe paavocpencTsa
HyxpaloTcss B 3(@EKTUBHBIX  aHTEeHHax.
Mcnornb3oBaTb MOMHOPA3MepHyl0 aHTEHHY Ans
NepeHOCHON paguoCTaHUUM UNKU NSt CUCTEMbI
OXpaHHOI CUrHanMsaLmum aBToMoGuUIs, Taioke Kak
1 Ons aBTOMOGUIbHOI NepefBUKHOW paanoCcTaH-

LMK, YacTo HEBO3MOXHO, M npuxoguTcs
J[0BOMbCTBOBATHCA ManorabapuTHoW aHTEHHO.
B oaToit ctatbe 6yayT pAaHbl  npocTble

TeopeTunyeckue OCHOBbI paﬁOTbI MaJ‘IOI’aﬁapMTHbIX
aHTeHH Cu-Bu gvanasona u paccMOTpeHbl UX
HEeKOTOpble MPaKTU4eCKne KOHCTPYKUWUU, KOTOopble
MOXHO MCNonb3oBaTb COBMECTHO C NepeHOCHbIMU
WM BO3UMbIMM  PagMUOCTaHUUAMM, a Takke B
cMcTeMax OXpaHHOM CUMrHanmsauum.

KopoTkass wTbipeBass aHTeHHa
paguocTaHuui

HOCUMBIX

[aBaiiTe Bo3bMeM B pyku ManorabaputHyio Cu -

Bu paguocTaHUMIO M U3MepUM pasmepbl ee
Kopryca M aHTeHHbl. OBbIMHO AnuHa Kopryca
paguocTtaHuum coctaensetr 15 - 30 caHTu-
METPOB, @ AIMHA €e aHTEeHHbl peaKo NpeBbl-
watot 50 caHTMMeTpoB. Bug tunuuHoit Cu — Bu
pagMocTaHUMM C KOPOTKOW LUTLIPEBOM aHTEHHOW
nokasaH Ha pumc. 1.

Mbl  3HaeM, 4TO [AnuMHa BonHbl Cu — bBu
avanasoHa 27 MIy cocrtaensiet 11 meTpoB, u
ANVHA 4YeTBEePTbBOSTHOBOW LUTHLIPEBON aHTEHHBI,
koTopas addektnBHo GyaeT paboTatb Ha ITOM
AuanasoHe [OMKHa COCTaBMsiTb He MeHee 2,7
MeTpoB. [na paboTbl LUTHIDEBOW 4ETBEPTH-
BOMHOBOM aHTEHHbl Heobxoaum XxoTa 6bl OAMH
4YeTBEPTLBOMHOBbLIN MPoTMBOBEC. Ponb NpoTUBO-
Beca B aHTEHHOM cuUcTeMe MarnorabapuTHoi
paguocTtaHuum Cu — Bu gvanasoHa BbINosHAET
KOpMyC 3TOW pagvoCTaHUMK, AJIMHA KOTOpOro
06blyHO He npesbiwaet 30 caHTUMeTpoB. UTak,
COOTHOLLEHNE MeXAy pa3Mepamu KracCcuyeckon
4YeTBEpPTLBOSIHOBOW aHTEHHOW U pasmepaMu
aHTeHHOl cucTemsbl, koTopylo obpasyet Cu — Bu
pagvocTaHumsi, B NyylleM cry4ae COCTaBnsieT:

(2,7+2,7)/0,5+0,3) = 6,75.

To ecrb,
Cu-bn npegcrtaensiet
coboli 06blyHYyl0  yKO-
pOYEHHyl0 BepTUKarb-
HYI0 aHTEHHy, CO Bce-
MW OTCloaa BbiTekalo-
WMMKM  MOCNEeAcTBUS-
MU. A OHM B obLiEM
cnyyae TakoBbl. Yko-

aHTeHHa |
|

|

|

|

|

|

|

|
pOYEH-Hble  aHTeHHbl |
|

|

|

|

|

|

|

|

|

0050cm

nmetoT HeGonbLuoe
COMpPOTUBIEHNE  U3ny-
YeHus. ATo NPUBOAUT K
TOMY, YTO TaKue aHTeH-
Hbl, kak npasuno, o06-
napalT HU3KUM BXOf-
HbIM CONpOTUBJIEHN-
em. JTO yCnoxHseT
COrMacoBaHNe aHTeH-
Hbl C BbIXOAHbLIM Kacka-
[IOM nepepartyuka. W3-
32 TOrO, YTO YKOPOYEHHblE aHTEHHbl WUMEKT
HU3KOE COMPOTUBNEHWE WU3NyYeHusi, Gonbluas
YacTb MOLLHOCTW, KOTOPYIO OTAaeT BbIXOAHOM
Kackaf, pagvocTaHuun,  npocto 6ecrionesHo
TepsieTca B 9NeMeHTax COrnacylolwmx yCTPOCTB,
a He uanyyaetcs B acup.

Tunbi KOPOTKUX WTbIpeBbIX aHTeHH

Bce cyulecTByiolwme TUNbl KOPOTKUX LUTLIPEBbIX
aHTeHH Cu — Bu nepeHOCHbIX paavoCTaHLmi
AvanasoHa 27 MIy, MOXHO YCMOBHO pasbuTb Ha
nse rpynnel. Mepsas rpynna Bkiovaet B cebs
KOPOTKME PE30HAHCHbIE LUTHLIPEBbIE @HTEHHbI, a
BTOpas rpynna Bkno4vaeT B ceba kopoTkve
HEPE30HaHCHbIE LUTLIPEBbIE aHTEHHbI. [osicHUM
3TO pasgeneHve, U 4YTO B [aHHOM cryyae
HasblBaeM pe3oHaHCHOW W  Hepe3oHaHCHOM
aHTEHHON.

Ecnun pesoHaHCHYI0 aHTeHHy OTKou4UTb OoT Cu-
By paguoctaHuMM, W NOAKMIOYUTL K BbICO-
KO4aCTOTHOMY MOCTY, Unu Yepe3 MocT, k npubopy
ans mamepelus AUX, TO oBHapyxwum, 4YTo 3Ta
aHTEeHHa MMeeT PEe30HaHCHYI0 YacTOTy nexallyto
B obnactu yactot Cu-bu ananasoHa. Metoauka
naMmepeHusi aMnIMTyaHo - YacCTOTHbIX
XapaKTEPUCTUK a@HTEHH C MOMOLLbIO BbICOKO-
yactoTHoro mocta u N4YX onucana, Hanpumvep, B
nutepartype (1.1). B Toi e nutepaTtype onucaHa
KOHCTpPYKUMsi camofenbHoro NYX.

Ecnu Hepe3oHaHCHYl0 aHTEHHy OTKIIOYUTb OT
Cu-bu paguoctaHuum v noaknoYNTL K BbICOKO-
YaCTOTHOMY MOCTy, WnuM K npubopy pans
M3MEpeHUsi  aMNIMTYHO-4acTOTHbIX  XapaKTe-
puctuk (AYX), To OoBHapyxum, YTO 3Ta aHTeHHa
He MMeeT pesoHaHca B obnactu yactotr Cu-Bu
avanasoHa. OGblYHO PE30HAHC TaKMX KOPOTKUX
aHTeHH NeXWT B [uanasoHe 4acToT ropasfo
Bbiwe 27 Mlu.
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PesoHaHCcHass aHTeHHa obecneuysBaeT Makcyu-
MarbHoe W3ny4yeHvue pagvoBOIIH OT camol cebs,
n TpebyeT MUHVMManbHBIX LEnei cornacoBaHust
BXOAHOrO COMPOTUBMNEHWUSA aHTEHHbI C BbIXOAHBIM
Kackagom nepepatuvka. Knaccuyeckvm BuaoM
PE30HAHCHBIX aHTEHH SIBMSIETCS BUTAst aHTEHHa U
KOpOTKas BepTUKarnbHas aHTeHHa, YANUHEeHHas
VHOYKTUBHOCTBIO [10 3MEKTPUYECKON ANUHBI A / 4.
Pe30oHaHCHY0 aHTEeHHY, UCMOMb3yeMylo B OAHOW
Cu-bn paguoctaHuun O6bIHHO MOXHO MOAKIIIO-
4uTh k Apyroit Cu-bu pagmoctaHumm, He Npou3Bo-
AS NPy 9TOM HUKaKUX NEepecTpoek B BbIXOAHOM
Kackage nepegaryumka.

KoHcTpyKTUBHbIE ocobeHHOCTU KOPOTKUX
PEe30HAHCHbIX  LWITHIPEBbIX ~ aHTeHH  Cu-bu
AuanasoHa 4acTto NpUBOAAT K TOMY, UYTO 3TU
aHTEHHbl WMEeloT Y3Kylo NONiocy MNponyckaHus,
COCTaBMslOLLYI0 OT CTa [0 HECKOMNbKUX COT
kunorepu. OTO BeAeT K TOMYy, YTO KOpoTkas
pesoHaHcHast aHTeHHa Cu — Bu paguocTtaHuum
0b6blMHO He MoxeT obecrneynTb YAOBNETBOPU-
TenbHoi paboTebl Ha nepepady Bo Bcex Cu — Bu
kaHanax. Takasi aHTeHHa 06blYHO 3pdeKTUBHO
paboTaeT Tonbko B OQHOW ceTke yacToT - A, B, C
wnm D.

[pon3BoanNTENnn KOPOTKUX PE3OHAHCHBIX aHTEHH
Cu-bn pgmanasoHa craparoTcs yHUUUMpOBaTh
napaMeTpbl 3TUX  aHTeHH, B 4acTHOCTW, MO
YacTOTHOMY Avana3oHy pa6oTbl (06bIMHO B 3TOM
cryyae roBopsiT o ceTke yactoT — A, B, C unu D),
1 NO BXOAHOMY COMpOTMBIieHuto. Bo Bcex cepbes-
HbIX  KOMMEpYeckux paguocTaHuusix Cu-bu
AuanasoHa MCMOnb3ylTCs TOMbKO Pe30HaHCHbIe
@HTEHHbI.

MpuMepoM KOPOTKOM HEPE3OHAHCHOW AaHTEHHbI
ABNIAETCA KOPOTKas LUTbipeBas aHTEHHa, KoTopas
yacto ucnonbsyetca B Cu-bu paguoctaHumsx —
UIPYLLKax, U B HEKOTOPbIX CUCTEMAax OXPaHHOW
CcurHanusauum aBToMOGUnen. OnemMeHTbl
COrnacoBaHWsi 3TO KOPOTKON aHTEHHbI BXOAAT B
COCTaB cornacylowumx Lenew nepegartyuka. Lienu
COrNMacoBaHNs HEPEe30HaHCHbIX AaHTEeHH YacTo
MMEIT  OTHOCWUTENIbHO  Y3Kyld  MONocy, 4To
nossonset MCcnonb3oBaTh HEPE30HaHCHYI0
aHTEeHHY TONbKO B OrpaHUYeHHON nornoce 4acToT.

Hepe3oHaHCHyl0 aHTeHHy OT OfHOW paguo-
CTaHLMM, MOXHO WCMOSb30BaTb COBMECTHO C
ApYroii Tonbko B TOM crny4ae, €crnu 3TU paawo-
CTaHUMM ABNAITCA OAHOTUMHBLIMK, WIM, €Cnn
npousBeaeHa HacTpoKrka BbIXOOHOTO kackada ans
paboTbl COBMECTHO C 9TOW aHTeHHon. KoHeuHo,
HUKaKoOW YHW(pUKALUMW HEepe3OHaHCHBLIX aHTEHH
HEeT, 4acTO HEepe3OHaHCHbIE LUThIPEBbIE aHTEHHbI
«HamepTBO» BCTpoeHbl B Cu-bu paguoctaHuumio,
M WX HEeBO3IMOXHO u3bATb. Kak npasuno,
HEepe3OHaHCHble  aHTeHHbl ~ UCMOMb3ylTcs B
OfjHOKaHarbHbIX pPagnoCTaHLUSAX.

Ecnn ™Mbl BO3bMEM [Be KOPOTKUE JIMHElHble
LUTbIPEBbIE a@HTEHHBI, BbINOMHEHHbIE U3 OAHOro
maTtepuana, AfMHbI KOTOPbIX OAWHAKOBbI, TO Mbl

MOXEM cKasaTb, YTO  OHM MMEIOT paBHYIO
acpdpekTmBHOCTb. OTCIOA@ MbI MOXeEM caenatb

BbIBOA, YTO €CNM Mbl CPaBHUM PE30HAHCHYIO M
HEPE30HAHCHYI0 KOPOTKME LUTLIPEBbLIE AHTEHHbI,
TO OHU TEOpeTUYecku AOIKHbI MMETb OAUHa-
KOBYI0 3hPEKTUBHOCTb PaboThl.

To, Hackonbko 3dpdekTMBHO OHM  ByayT
uanyyaTtb PagvoBOSIHbI MPU MOAKIIOHYEHUM MX K
reHepartopy (BbIXOOHOM Kackaf paavocTaHuum)
6GyfeT 3aBMCETb TOMbKO OT TOTO, HACKOMbKO
a(ppeKTMBHO MOXHO BCIO  BbICOKOYACTOTHYIO
3Heprulo, KoTopylo obecneuvBaeT reHepartop,
MOXHO ByneT 3akayaTb B 3Ty aHTeHHy. Unu, uHbI-
MW CroBamu, Hackonbko 3(PEKTUBHO aHTeHHa
6OygeT cornmacoBaHa C BbIXOQHBIM — KackagoM
nepegartuvka, ¥ Hackonbko BGyayT Marnbl noTepu B
cornacyioLLieM yCTPOACTBE aHTEHHbI.

Mo HekoTOpbIM MpUYMHAM, KOPOTKUE pe3oHaHC-
Hble aHTEHHbI YacTo yaaetcsi 6onee acpekTMBHO
cornacoeatb C BbIXOAHbIM Kackafom nepefar-
Yuka, M MOTepu B COFMacyloWMx YCTPOWCTBAax
KOPOTKUX PE30HAHCHBIX aHTEHH HWke, YeM B
cornacyiolmx YCTPOMCTBaX KOPOTKUX Hepeso-
HaHCHbIX. CnepoBaTenbHO, JIOMMYHO MPeanoso-
XUTb, YTO KOPOTKWE PE30HaHCHble aHTEHHbl BCe
xe obecneuvBaloT Gonbluyio 3 HEKTUBHOCTb
paboTbl, 4eM KOpPOTKMEe Hepe3oHaHcHble. OpHako,
npu Hagnexawem corracoBaHuu, 3ddekTme-
HOCTb UX paboThl NPaKTUYECKU OAMHAKOBA.

CnupanbHble aHTEHHbI, O kKOTOpbIX GyaeT ckasa-
HO HUXe, UmetoT Goriee BbICOKOE COMpOTUBREHME
M3Ny4YeHusl, YeM TaKasi e Mo  AfMHe KopoTkas
WTbipeBas aHTeHHa. JTO NpPUBOAUT K TOMY, YTO
cnupanbHasi aHTeHHa O6blMHO MOXeT 6bITh
cornacoeaHa C BbIXOAHbIM KackafoM nepepar-
ynka Gonee 3ahheKTUBHO, YEM KOPOTKas JIUHEN-
Has wWTblpeBas aHTeHHa. CregoBaTenbHO, Cru-
panbHaa aHTeHHa Gonee addekTBHO noTpe6-
NSIeT BbICOKOYACTOTHYIO 3HEPrUI0 OT BbIXOGHOIO
Kackaga nepefatyuka, YTo NMpUBOAMUT K TOMY, 4TO
oHa obecneuynBaeT Gornbluee U3Ny4YEeHUe 3NeKTPo-
MarHuTHbIX BOJH MO CPaBHEHMUIO C TakoM e mno
[OJIMHE KOPOTKOW JIMHENHOW LUTHIPEBON aHTEHHOW.

Tunbl  KOPOTKMX  PE3OHAHCHbLIX  aHTEeHH
manorabaputHbix Cu — Bu pagnocTaHumii

KopoTkue pe3oHaHCHble aHTEHHbl NEPEHOCHbIX
Cu- by pagvocTaHumini MOXXHO pas3genuTb  Ha ase
rpynnel. Mepeas, rpynna BKioYaeT BUTbIE UMK,
KaK MX elle HasblBaloT, CnuparibHble aHTEHHb,
BTOpasi rpynna COCTOMT W3 INMHERHbIX aHTEHH,
3MEKTPUYECKU YANWHEHHbIX A0 PEe30HaHCHOW
LANWHBI NPY NOMOLLM KaTYLUKA MHAYKTUBHOCTH.

CnupanbHas aHTeHHa COCTOMT U3 AUareKTpu-
YecKOro Kapkaca, Ha KOTOpblii HaMOTaHO no
onpegeneHHbIM MpaBunam onpeneneHHoe Konu-
4YeCcTBO BUTKOB NpoBoga. CnupanbHasi pe3oHaHc-
Has aHTeHHa CO CHATOM 3allUTHON 06OoNoYKOW
nokasaHa Ha pwmc. 2. CnupanbHble aHTEHHBbI, Kak
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NpaBuUIo, MCMOJb3YIOTCA TONbKO C NEPEHOCHLIMU
Cu-bu paguoctaHumsimu. OBbIMHO AnMHA TakuX
aHTeHH He npeBbiwaeT 50 caHTUMETPOB.

AHTEHHBI, YANMHEHHbIE MPU MOMOLLM KaTYLLK1
VMHAYKTUBHOCTK, WCMoNb3yloTcss  Ansi  pabotsbl
COBMECTHO C NEPEHOCHbIMA U BO3UMbIMU  Cu-
Bu pagvoctaHuusmu. Haxoast oHu Takke cBoe
nNpuMeHeHne B cucTeMax paauocUrHanuaaumu.
[nuHa BepTUKanbHOW YacTu LWITLIPEBOW aHTEHHbI,
YANMHEHHON MPU NOMOLUM KaTyLKN WUHAYKTUB-
HOCTU, cocTaBnsieT oT 50 CaHTUMETPOB A4S nepe-

CB-PAONOCTAHUMUA
B CUCTEME
PAOVOYTPABITIEHNA

PagvoctaHuun CB-gvanasoHa Heckonbko neT
Hasag (A0 LWMPOKOro BHEAPEHWSA COTOBLIX Tene-
(hOHOB) NONb30BaNMch 6OMbLIOK NONYNAPHOCTLIO,
1 ceyac, 9T0 CPeACTBO CBA3N IPUBHMKOB, OXOTHU-
KOB M TYpUCTOB, @ TaK e, Mexay BoAUTeNnsM1 Ha
aBToTpacce. OpHako, [AnNs  NOBCEAHEBHOMN
MOGWIBHON CBS3W BCE Yalle NPUMEHSIIOTCS COTO-
Bble U MOBuIbHble TenedoHbl. CB-pagvocTaHumm
CTaHOBAITCA  «CE30HHbIM» CPeACTBOM CBS3W, U,
06bl4HO, Gonbluylo YacTb BpemeHu nexat 6es
pena. MoaTomy, pa3yMHO NonbITaTbCs HAWTK ANs
HUX Kakoe-TO Apyroe, AOMOMHUTENbHOe npume-
HeHue.

HOCHbIX Cu-Bu pagmocraHumn go 1,5 metpa gns
Bo3uMbiX Cwu-Bu papuoctaHuumii. Bug asTomo-
6GUNbHOW aHTEHHbl C YANVHSAIOWER KaTyLKon B
OCHOBaHUM aHTEeHHbI Noka3aH Ha puc.3.

NPOAOIDKEHUE B «PK-02-2004».

pueopos Y. H.
Jlumepamypa :
1. puzopoe U. H. AHmeHHbl. Hacmpolka u
coanacosaHue. —M.: UM PaduoCogpm. 2002.

B paguoniobutenbckoit npecce 6bino Heckorb-
KO cTaTeil Ha 9Ty TeMy, NnpeAnaranocb WUCMosb-
30BaTb PagMOCTaHLUMM B CUCTEMax OXpaHbl Kak
cpepcTBO nNepeaayn «curHana 6eacTeunsy.

B aToin ctatbe npegnaraetcs cnoco6 kak opra-
HM30BaTb aHanoroByld CUCTEMY MPOMOPLMOHarb-
HOTO paAvoOynpaBrieHus, UCTONb3ysl PaAVoCTaH-
umn G6e3 nepepdenok (y paavocTaHLUMA AOIDKHbI
ObiTb pasbembl AN FONOBHOTrO TenedoHa U
MUKPO(POHa, €CIN HET, TO UX HYXXHO YCTaHOBUTDL).

Wpess coctout B TOM, YTO Ha MWKPOMOHHbIN
BXOJ, PagMoCTaHUMM, WUCMONb3yeMoW Kak rnepe-
AaTyuK KOMaHz yrnpasrieHusi, MOQAeTCcsl CUHYCOM-
AanbHbI CUTHan C BbIXOAa reHepaTopa, 4acoTty
KOTOPOro MOXHO MeHSITb (OMKCMPOBaHHLIMU Nepe-
KIMIOYEeHUsIMU, a ¢ TenedoHHOro Bbixoda BTOPOIA
pauuu, paboTarolleid Ha NpuemM, NPUHSATBLIA Cur-
Han noCTynaeT Ha aHanoroBbli 4acTOTHbIV
pelwmdpatop, KOTOpbIi MO 4acToTe curHana
onpepensieT HOMeEp KOMaHAbl, U JaeT ynpas-
NALWNUIA CUrHanN Ha €€ BbINOSHEHNE.

4 pasuckonempylkmop 01-2004 4



pucyHok 1.

pUCYyHOK 2.

vD1.49

S

—pP
S VD219
2 ©30,01m 0,01m

R6 330K

C3
0,015m

R6
15

—_EO 022m)|
=

K 0,075[71

B aToii cTaTbe paccmaTpuBaeTc OfHOKOMaHA-
HbIVi BAPUAHT TaKkoN CUCTEMbI YNIpaBneHus.
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Ha pucyHke 1 mnokasaHa cxema reHeparopa
CMHycoMAanbHOro curHana 4vactoton okono 400
ly. Yactota 3aBUCUT OT E€MKOCTEN KOHAEeHca-
TopoB C2, C3 u C4. [Ovogni VD1 wu VD2
orpaHuymBaiot ycuneHne OY A1 ymeHbluas
UCKaXeHUs1 TeHepupyemoro curHana. Peauctopsl
R1 n R2 cospaioT cpegHiolo TouKy nutanns OY
A1 ans obecneyeHuns ero HopmanbHo paboTbl.
YpoBeHb BbIXxoAHOro curHana okono 0,5V (Ha
BbixoAe A1), ypoBeHb CUrHana, nocTynaioLlero Ha
MUKPOMOHHBI  BXOA  paguMoCTaHUMM  YMeHb-
lwaeTca A0 HeoGXxoAMMOro Mpu MoMoLM Aenw-
Tens R7-R8.



CTposi MHOTOKOMaHAOHYI0 CUCTEMY YMpaBrieHVs

MOXHO NMBO opraHU3oBaThb NepekoyeHe Lienen
C2-C4, R4, R5. Unu coenaTb HECKONbKO reHe-
paTopoB, Hanmpumep, YeTbipe reHepaTopa Ha
«CYETBEPEHHOM» OMepaLuoHHOM ycunuTere Wu,
NpoCTO, NepeknioyaTh WX BbIXOAbI.

Cxema nevyaTHoW mnatbl AN OAHOKOMaHAHOro
BapuaHTa 4YacToTHOro LudpaTopa nokasaHa Ha
puvcyHke. [JOpOXKM Ha Hell U3oBpaxeHbl cxemaTu-
Yecku.

Cxema OfAHOKOMaHAHOro YacToTHoro Aelundpa-
Topa nokasaHa Ha pucyHke 2. Hu3Kko4acTOTHbIN
curHan ¢ TenedoHHOro BbIXOAA@ PagvoCTaHLMK
nocTynaetr Ha MNONocoBoi cunbTp Ha onepa-
LUMOHHOM ycunutene A1, HacTPOEHHbIM Ha Bbl-
[eneHve nomnockl ¢ LeHTpanbHoi YacTtoTon 400
lu. Hactpoiika cunbTpa 3aBUCUT OT eMKOCTeit
koHgeHcaTtopoB C2, C3, C4. [pu cosnageHwn
4acToTbl BXOQHOMO CUrHana ¢ pe3oHaHCHOW 4Yac-
TOTON PUNbLTPa, Ha Bbixode A1 NosiBNAETCS HU3-
KOYaCTOTHBIN CUrHan AOCTaTOYHOro ypOBHA. JTOT
curHan nHTErpupyeTcs B NoCTOsiHHOe
HanpsbkeHWe npyu nomoLum kackaga Ha VT1 u KoH-
peHcatopa C6. lNMocTosiHHoe HanpshkeHue Ha C6
npuBOAMT K OTKpbIBaHuio TpaHauctopa VT2 wu
nopave Toka Ha o6moTky pene P1.

B MHOrokomMaHgHoOM cucTeMe [OOMKHO ObiTb
HECKOIbKO TaKWX y3roB (puc. 2), kaxabliA HacTpo-
€HHbIi Ha cBOK 4YacToTy. B atom cnydyae, ecnu
HYXXHO YeTblpe kaHamna, TO MOXHO TOXe WUCMOSb-
30BaTb MMKPOCXEMY «CHETBEPEHHbI» onepaum-
OHHBIV younuTens.

Ha pucyHke npuBoanTCst cxeMa nevaTHoi nnatbl
Ans ogHokoMaHAZHoro gewmdparopa. Pene pac-
MoIoXKeHO 3a Npefenamu neyaTHon nnartbl, Aero
B TOM, YTO MNAacTMH4YaTbIE FEeNnecTKoBbie BbIBOAbI
pene P3C-22 oyeHb Nnoxo roasTcs Ans nedart-
HOro MOHTaxa.

B ycTpoiictBE MOXHO WCMoONb30BaTh NpaKTU-
Yecku niobble onepaunoHHble yeunuTenu obiuero
npumeHenns (K157¥[02, K140yQe, K140yQd7,
KP140Y[608 u T.4.). Pesuctopbl — MMMOPTHbIE
aHanorn Hawwx MIT-0,125, nopoipgyt n MINT,
BC, C. KoHgeHcaTtopbl HeaneKkTponutuyeckue
Tuna KA, umnoptHele aHanormm KO, KM, KIIC,
K10-7 n ppyrme manorabaputHble. SneKTponuTy-
yeckne koHpeHcaTopbl — K50-35 1 nx nmnopTtHele
aHarnoru.

Ouoabl 9 MoxHO 3ameHuTb Ha [18, [20,
4507, moxHo nonpo6oBaTb U KPEMHUEBbIE TUNA
KAO503, KA521, KA522. TpaHnsuctop KT3102
MOXHO 3ameHuTb Ha KT315 (M3MeHVB JOpOXKU
nnatbl), KT316, KT503. TpaHauctop KT814 — Ha
KT816.

Pene P3C-22 ¢ 06MOTKOI Ha HanpsbkeHue 12 V,
MOXHO 3aMeHWTb ero 6onee poctynHeiM KYL|-1,
KYU-1A, KYL-42 oT cuctem [AMCTaHLMOHHOIO
yrpaBrieHUsi COBETCKUX TerneBu3opoB. BbixogHon
Kackafi MOXHO caenatb W MO [ApYyro cxeme.
BmecTo perne MOXHO NOAKMIOYUTL Pe3ncCTop

conpotueneHnem 1000-500 OM € BKIIOYEHHBIM
nocriefoBaTenbHO C HWM  CBETOAMOAOM, UMK
NpOCTO BKMOYUTE ManomoLyHyto (10-50 mA) cwr-
HanbHylo namnoyky. Toraa c konnektopa VT2
MOXHO GyaeT cHMMaTb ynpasnsiollee Hanpshke-
HWe, cooTBeTcTBylowee KMOI-normyeckomy
YPOBHIO (AN ynpaBneHust CXeMbl Ha MUKpOCXe-
max K561, K1561 wu pgp. aHanoruyHbix), a
namnoyka unu ceetoavon GyayT CyXuTb UHAM-
KaTopoM npuema KomaHzbl.

MpuBeAEeHHbIV B cTaTbe KOMMNEKT WwudpaTtopa n
pewwndpatopa pabotaetr Ha uyactote 400 Iu.
Bropoit kaHan ynpaeneHusi pa6otan Ha yacTtoTe
1100 Iy, pna atoro emkoctn C2-C4 (puc. 1)
[omkHbl 6biTb Mo 3900 nd, a emkoctn C2 =
0,01m, C3 n C4 no 4700 n® (puc. 2).

HanaxuBaHue cBOAMTCSI K MOATOHKE YacTOTbl
AelumdpaTtopa, noAaGopoM HOMUHANOB PE3NCTO-
poB R4-R6 (puc. 2). KoHTponupoBaTb pe3oHaHC
MOXHO  M3Mepsii  amnuTygy  nepemMeHHoro
HanpseHus Ha Bbixoge A1 (puc. 2) nnm NocTosH-
Horo HanpsbkeHus Ha C6.

3Ty Xe camylo cuctemy, 6e3 kakvux-nubo gopa-
60OTOK MOXHO Mcnonb3oBaTbh M ANS yAaneHHoro
ynpaBrieHuUs Mo Kakomy TO [pyroMy KaHasy CBA3M,
Hanpumep, WHdpakpacHoMy (MCMOMb3ys COOT-
BETCTBYIOLME NPUEMHMK 1 NepeaaTyunk) unu ans
nepefayn curHana ynpaeneHusi no TenedgoHHo
nuHMM. BO3MOXHO, Tak e, NpUMEHeHue 3ToW
CXeMbl U B CUCTEMe OpWrMHanbHOro Tanimepa,
NMOCTPOEHHOTO Ha OCHOBE OOBLIMHOMO GbITOBOrO
KacceTHoro marHutodoHa. lMpoaomkuTenbHOCTL
ayauokacceTbl C OOHOW CTOPOHbI cocTaBnsieT 45
MUHYT (C-90), a Npy NOHWXXEHHOW CKOPOCTU U BCE
90 MuHYT. BbinonHue 3anuch, nepuognyeckun
nopaeasi curHan OT reHepaTtopa Ha BXOf, 3anucu
MarHMTogoHa, MOXHO MOMNY4YUTb KMNPOrPaMMHYIO»
KacceTy. 3aTem 3Ty KacceTy yCTaHaBnuBalT B
MarHMTopoH Ha BOCTIpOM3BEAEHMe W nopaloT
curHan ¢ BbIXxoJa MarHUTOoHa Ha YacTOTHbIN
dewwndpatop, koTopewi  GymeTr  ynpaensite
Harpyskamu, Tak kak ato Tpebyercs.

B3siB 3a OCHOBY onucaHHble B CTaTbe CXeMmbl
4acToTHOro wudpatopa U aelndpartopa, MOXHO
caenatb NpOCTYl0 CMCTEMY paavoynpaBneHns Ha
OCHOBE OAHOTPaH3UCTOPHOrO MepejarTyMka U
npuemMHvka - cBepxpereHepaTtopa. Ho B 3aTom
cnyvae, KOHEYHO NoHapoBsATCA kackadbl nNpeasa-
PUTENBHOTO YCUINEHNS.

He wuckmioyeHo wcnonb3oBaHWe CXembl U B
OXpaHHOW cucTeme.

BrionHe npurogHa paxe ABYXNpoBOAHas JIMHUS
cBsA3V (TenedoHHbI NPoBOA «nanLuay).

KapaekuH B.

Jlumepamypa :

1. Kpusoywerko 1. N1. TpexkomaHOHas cucmema
paduoynpasneHusl.

X.PaduokoHcmpykmop 09-1997, cmp. 2-4.
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BbICOKOKAYECTBEHHGIN

NMPNEMHUK NPAMOIO
YCUNEHNA

MpueMHuUK NpegHasHaveH Ans npueMa curHanos
paguoBellaTesibHbiX CTaHuuiA, pa6oTalowmx B
CpefHEeBONHOBOM AuanasoHe. Mo cpaBHeHMI0 C
GONbLUMHCTBOM MPEAJIOKEHHbIX B paguonioou-
TEnbCKOW Mpecce, MPUEeMHUKOB MPSIMOro ycune-
Hus, aTOT obecrneynBaeT 4yBCTBUTENLHOCTb Ha
YPOBHE CynepreTepoAMHHOTO NPUEMHMKA, HO B
OTNMYMe OT TaKoBOrO MPUHUMAET  MOLLHbIE
pagvocTaHumn Gonee uncto, 6e3 WckaxeHwn u
rMoMex CBOWCTBEHHbIX MNPOCTbIM CynepreTepo-
AvHaMm. KoHeuyHO ecTb M MMaBHbI HeJoCTaToK —
CEneKTMBHOCTb MO COCeAHeMy KaHany 3Hauu-
TENbHO HWKE YeM Yy cynepreTepoauHa, HO 3To
Heu3BeXxHOo B cxeme NPAMOro yCUneHus.

B cnepnytowenn cratee (B heBpanbckom Homepe)
aBTOp MPEeASIOKUT OMnMcaHWe CynepreTepoauH-
HOW NPUCTaBKN K 9TOMY MPUEMHUKY, ANA npuema
paavoBellaTernbHbix cTaHumui B KB ananasoHe.

MpuHUMNUanbHass cxema NpUeMHUKa MokasaHa
Ha pucyHke 1. HecMOTpsi Ha KaXyLLyOCsi CrOX-
HOCTb CXeMbl 3TOT NPUEMHMK OYeHb Nerko Hana-
Xusaetcs.

B 6a3oBoii cxeme (puc. 1) npueM npoussoauTcs
Ha MarHuTHylo aHteHHy W1, cocTtosiyto us gep-
PUTOBOrO CTEpPXHS C ABYMsi obMoTkamu. KoHTyp
HaCTPOKN Ha CTaHLIMIO COCTOMT U3 NEePeMEHHOro
KoHAeHcaTopa C1 1 kaTywku L1, cBs3b ¢ younu-
Tenem PY vepes kaTywky L2, koTopas cornacyet
Bxofd YPY ¢ koHTypoMm.

Yeunutens PY pgByxkackagHbli Ha 4eTblpex
TpaHancTtopax VT1-VT4. Kaxgpii u3 kackagos
nocTPOeH MO KacKOAHOW CXemMe Ha pasHo-
CTPYKTYPHbIX TpaHaucTopax. Takas cxema obec-
neynBaeT BbICOKYlO CTeMneHb YCTOMYMBOCTU yCU-
nutena PY, addexTuBHyto paboTy B LUMPOKOM
[AuanasoHe NUTaloLLMX HanpshkeHuin. dakTuyecku,
YPY paet Takoe Xe ycurieHue, kak Tpex-yeTbipex
KackagHbln YPY Ha OAMHOYHBIX TpaH3ucTopax,
BKIMIOYEHHbIX MO CXeMe C O6LMM 3MUTTEPOM, HO,
B OTNMYME OT Hero, 3TOT YCunuUTeNb O4eHb
YCTOWMYMB K CaMOBO36YXAEHUIO.

Oetektop BbINONHeH Ha pauoge VD1, uepes
KOTOpbIA NpoTeKaeT MPSMOW MOCTOSIHHLIA TOK C
Kornnekropa TpaHauctopa VT4 Ha obwuit MuHyc
Yepes pesncTop perynmpoeku rpomkoctn R8. 3to
no3BoNAeT UCMonb3oBaTb B AETEKTOpe Kak rep-
MaHUeBbIN, TaKk U KPEMHUEBbIA A1Of, MOCKOMbKY,
npoTekalolmin  Tok cmellaeT pabodylo  TOUKY
Ouofa Ha onTuManbHbI yyactok BAX, obecne-
yMBasi BbICOKYIO UYYBCTBUTENbHOCTb AeTeKkTopa 1
CHWXEHNE NCKKEHWUI NPY AeTEKTUPOBaHUN.

[Ins Ka4eCTBEHHOro npuema MOLLUHbIX MECTHbIX
paguocTaHuui YPY OXBa4eH Lenbto

BbICOKO3(PDEKTUBHOM aBTOMaTU4ECKON
PerynpoBK1 YCUINEHWSI.

Hanpspkenne BY ¢ Bbixoga nocnegHero
kackaga YPY (c konnektopa VT4) vepes
C8 nocTynaeT Ha BbINpAMUTENb Ha AMO-
pax VD3 v VD3. MonoxutenbHble nony-
BOMHbl  BbICOKOYACTOTHOTO  HanpsiKeHWs
oTKpbIBaloT TpaHaucTop VT5 U Ha koHOeHcaTope
C8 obpasyeTcsi HEKOTOPOE MOCTOSIHHOE HanpsHKe-
Hue, 06paTHO-3aBUCUMOE OT YPOBHS HarpshxkeHus
BY. 310 HanpsbkeHue ycunuBaeTcsi MO TOKy Kac-
KagoM Ha TpaHsuctope VT6 ¥ uM nuTaetcs
nepsbin kackap YPY (Ha TpaHnsuctopax VT1 u
VT2). Takum o6pasom, NMpu MOLLUHOM BXOZAHOM
curHane, HanpsbkeHue BY, noctynarowee Ha avo-
abl VD2 1 VD3 Benuko, U HanpsbkeHue nutaHusi
nepBoro kackaga yMeHbluaeTcsi, @ BMeCTe C HUM
yMeHbLUaeTcs U obee yeunenve YPY.

HenocpencreenHas cesisb mexay VD3, VD2,
VT5, VT6 nossonsieT 3agaBaTb pexumM paboThbl
aTOro kackaga Tomnbko mnopbopoM HomuHana
peauctopa R9, npu atom, Anoabl BINPSAMUTENS
BY HanpspkeHusi HaxoAsiTcsi Nof MOCTOSIHHBIM
TOKOM, 4TO MO3BONSIET MCMONb30BaTb 3AEChb
KpeMHUeBble AnoabI.

HW3KO4aCTOTHBI  ycunuTenb  BLIMOMHEH Ha
mukpocxeme A1 - K174YH14, BknoueHHON no
TunoBon cxeme. YHY nwutaetca Hecrabunu-
31poBaHHbIM HanpsixeHuem okomno 10 V, Bbicoko-
YacToTHasi YacTb nuTaeTcs oT crabunusaTopa Ha
Mmukpocxeme A2. lMNockonbky, ans Haubonee npa-
BUIbHOW paboTbl ycunutenen Tpebyetcs Hanps-
XeHue okono 6-7 V, a nonynsipHbiii ctabunusa-
Top KP142EH5A BbipabatbiBaeT 5 V, ero Bbixoa-
HO€ HanpsbKeHUe MOAHSITO 32 CYET [AOMNOSHUTENb-
HOTO UCTOYHMKA HanpsikeHus 1,5V, BbiNONHEHHo-
ro Ha peauctope R14 u ceetoguone HL1. Cseto-
avoa, OQHOBPEMEHHO UrpaeT pofb U MHAMKaTopa
BKITIOMEHUSA NPUEMHMKA.

VCTOUHMK NUTaHMs BCEro npuMeMHuMKka — Ha
MarnoMoLLHOM CUNOBOM TpaHccopmaTope T1.

Kak yxe rosopunocb, cxema, nokasaHHas Ha
pucyHke 1, 6asoBasi. OHa OuYeHb Nerko Hamnaxw-
BaeTCs (HYXHO TONMbKO BbICTaBUTb PEXUMbI TPaH-
31CTOPOB, HO 06 3TOM NO3Xe), HO U3-3a TOTO, YTO
HacTpoiika Ha CTaHUMIO 3aBUCWUT TOMbKO OT
ofHoro kone6aTenbHOro KOHTypa, CenekTMBHOCTb
no coceAHeMy KaHany norny4aetcsi HeGOmMbLUOW.
MosToMy, 0COGEHHO B HOYHOe BpeMsi, MOryT
OAHOBPEMEHHO MPOCHYLUMBATLCA ABE-TPU PSAOM
pacroroxeHHble, MO 4YacToTe, pPaguoCTaHUMK,
ocobeHHO, ecnu 3TO pJanbHWe unu cnabble
pagvocTaHumn. Ho 370 U ecTb raBHbIN HefJocTa-
TOK CXEM MpsIMOrO ycuneHus. XoTs, CenekTuB-
HOCTb MOXHO 3HAYMTENbHO MOBLICUTL U NPUGNK-
3UTb NPUEMHUK MO ITOMY NapameTpy K Hecrnox-
HOMYy cynepreTepoAMHHOMY, MOXHO, ecnu cob-
paTb BXOAHYIO Lienb MO ABYXKOHTYpHOW cxeme
(puc. 2). Mpo6nema Tonbko B TOM, YTO Hamnaxu-
BaeTCs OHa croxHee (Ho 06 3TOM noaxe).
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B cxeme ucnonb3ayloTca Haubonee AOCTYMHble,
Ha TeKyLUMA MOMEHT, TpaHsucTopbl — KT3102 u
KT3107. MoxHo ux 3ameHutb Ha KT315 u KT361,
COOTBETCTBEHHO. BykBEHHBbIE UHAEKCHI 6ONbLLOTO
3HauyeHusi He urpatoT. [iuog VD1, Bce Xe, xena-
TenbHO B3ATb repMaHueBbIi, Takon kak A9, [18,
020, rA507, Ho moxHo mn KO503, [220, KO521.
Ouopbl  KO503 MoxHO 3ameHuTb Ha K[O521,
KO522, 0220. B kayectse VD2 rogutcs u repma-
Huesbln A9, 018, 020.

MepemeHHbI koHaeHcaTop C1 — OT kKapMaHHOro
NPUEMHNKA, OH [ABYXCEKUMOHHbIN, Kaxpas Cek-
uma no 8-220 nd. MMoponpet nioGoit apyroit ¢
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I nepekpbiBAaEMON E€MKOCTbIO HE MeHee,
| Hampumep, 6-270 n® u gp. B cxeme Ha
I puc.1 pabotaer TOnMbkO oOpHa ero
| CeKuus, B Cxeme Ha puc.2 - obe.
I Bce  HenonsipHble  KOHAEHCATOPbI,
MMMOpTHbIe, MarnorabapuTHble Aucko-
Bbl€, X MOXHO 3aMEHWUTb OTeYecTBEHHbIMK K10-
7, KT, KO v gpyrumMmn aHanornyHbiMu. MonsipHble
KOHAEHCATOPbl — WMMOPTHbIE aHanorM Hawmnx
K50-35, K50-16 (roasitca u Hawm K50-35, K50-16,
K50-6).

BeinpsimutensHble auoasl VD6-VD9 MoryT GbiTb
nobbiMn Manon unu cpegHein MOLLHOCTM, Oaxe
Takue crapble kak 7 unu [1226.

CeeToguos, — WMMOPTHBLIM aHamor AJ1307.
To4yHO MapKy He 3Halo, 3Halo, YTO Ha HeM najaeT
1,6 V. Ha ero mMecte MoXxHO noctaBuTb ntoGoi
Apyroii cBeToauod, Ha KOTOPOM NajaeT OKomo
1,4...1,7V, wvnu ucnonb3oBaTb cTabuctop, unm
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Luenb KPeMHMEBbIX AMOAOB B MPSAMOM Hanpas-
IleHUn, BaXHO 4ToObl Ha HUX Magano Heobxoau-
Moe HanpsbkeHue. MosxHo MUKpocxemy
KP142EH5A 3ameHUTb Ha MeHee W3BECTHYIO
KP142EH5B, a cBeToanop, 3amMeHUTb OQHUM AUO-
pom KO503. MoxHOo cpenaTb elle npowe,
3aMeHWUTb MHTerpanbHblil cTabunusaTtop TpaH3uc-
TOPHBIM NapameTpuyeckum (puc. 3).

TpaHcdopmatop T1 — TIM112-3, oH wumeetr
BTOPUYHYl0 06MOTKYy Ha 9 V. Ha camom pene,
HanpsbkeHne Ha C12 moxet 6biTb oT 8 go 18V,
NMO3TOMY U CUIOBOIA TpaHcopmaTop MOXET BbiTb
apyrov, u3 cepum TI wnu paxe crapbii TBK,
BaXHO 4TOGbl NepeMeHHOe HampsikeHue Ha
BTOpU4YHOW obMmoTke 6bino B npepenax 6...12V.
Mpu BbIGOpE TpaHcopMaTopa MOXHO MOMb30-
BaTbcA Tabnuuamm u3 J1.1 n J1.2.

OuHaMuk — kaTalCkuil OT aKyCTU4ECKON cucte-
Mbl KUTalCKOI aBTomarHuTonsl. MogoiiaeTt noboit
AMHaMUK MOLLHOCTbIO He MeHee 1 W conpoTus-
nexvem 4...16 Om.

MarHuTHas aHTeHHa (puc. 1) BbINOMHEHa Tak :
B3AT heppuTOBLIA CTepXeHb AUaMeTpoM 8 MM U
anuHon 160 MM (anvHa moxet 6biTb nobas, He
meHee 80 MM). Ha HeMm, 13 nnoTHolt Gymaru (at-
MaHa) ckreeHa runb3a AnvHow okorno 60 Mm, Tak,
4yT0Obl OHa Morna ¢ TpeHMeM nepemellaTbCcsi Mo
cTepxHio. O6motka L1 HamoTaHa npoBoaom M3B
Avametpom 0,31 mMm (MoxHo 0,3...0,5 MM), oHa
cofepXuT 80 BUTKOB, YNOXEHHbIX NIIOTHO BUTOK K

BUTKy B oawH crnoii. O6MoTka L2 HamoTaHa Ha
aTOW Xe runb3e, Ha paccrosiHum 3-5 mm ot L1,
copepxuT 10 BUTKOB TOro e mposofa (Tak e,
BMTOK K BUTKY). 3aKpenuTb KOHLIbl 0GMOTOK MOXHO
KannsiMyM 3MOKCUAHOMO knest Unu HuTkamu. Kneit
«MOMEHT» uCnonb30BaTb HE XenaTenbHO, Tak
KaK OH MOXeT PacTBOPUTb MU3OMALMIO HamOTOY-
HOro MPOBOJA U BbI3BaTb 3aMblkaHWe BUTKOB.

B cxeMe no puc. 2 kaTylwku HaMaTbiBalOTCA Ha
Kapkacax ¢ cepfe4YHUKaMu OT KOHTYpOB Mopyneii
useTHocTU TenesusopoB 3-YCUT. Katywku L1 n
L2 copepxaT no 140 sutkoB npoeoga M3B 0,12,
HaMOTaHHbIX Ha kapkacax BUTOK K BUTKy. KaTyluka
L3 HamoTaHa Ha noBepxHOCTb L2, y eé& kpas,
pacrnonoXeHHOro Gnke K NOACTPOEYHOMY BUHTY
cepaevHuka. L3 copgepxut 10 BUTKOB TOro xe
nposopaa.

BonbLlMHCTBO AeTanei npueMHuka cobpaHo Ha
HebornbLIOW MeYaTHoOW nnate C OLHOCTOPOHHUM
nonoxeHnem popoxek. fdetarnm C12, T1, R8, a
TakK e, BXOAHbIe Lienu U NepeMeHHbIii KoHAeHca-
TOp pacronaraloTcs 3a npeaeniamu nratbl U CBs-
3aHbl C Heli HaukpaT4anLMMmU NPOBOAHMKaMM.

Tenepb 0 HanaxusBaHWW. HW3KOYACTOTHBIN ycu-
nuTenb HanaxusaHus He TpebyeT. Ho HayaTb
crnepgyeT ¢ nposepku nutanus (Ha C11 okono
6,6V). 3aTem cnegyeT yCTaHOBWUTb PeXMMbl pa-
6OTbI TPAH3UCTOPHBLIX KAackagos, HO AenaTb 37O C
OTKIIOYEHHON KaTylikoi L2 (neBblil, no cxeme,
BbiBof C3 3aMkHYTb Ha o6LwmMiA MUHYC). Ha cxeme
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0603HayeHbl KOHTPOIbHbIE MOCTOSIHHbIE Hanps-
XKEHUsi Ha anekTpogax TpPaH3UMCTOpPOB (MoryT
oTnnyaTbesi oT 0603Ha4YeHHbIX He Bonee yem Ha
30%), a ycTaHaBnMBalOTCA OHWM NoA6opom
COMPOTUBIEHU  COOTBETCTBYIOLLMX  Ga30BbIX
Pe3ncTopoB, OTMEYEHHBIX (*).

CnegyeT 3ameTWTb, YTO MNpW MPUKOCHOBEHUM
wyna k 6ase VT1 pexum kackaga MOXeT
MEeHATLCA 3a cyeT genctena APY.

Mocne ycTaHOBKM PEXMMOB MOXHO BOCCTaHO-
BUTb NoAakrntodeHne L2 n npu nomowm C1 nonpo-
6oBaTb «rnovimMaTtb» OfHY U3 paguocTaHumin CB-
paguoBellaTenbHOro  AuanasoHa.  YCTaHOBKY
[OCTOBEPHOCTM LLUKaribl MOXHO cpaenaTtb noa6u-
pasi umcno BuTKOB L1 1 opueHTUpysick Ha Lwikany
hbabpuyHOro pagmonpueMHuka.

HacTpoiika BXOOHOro y3na no puUCyHKy 2 oTnu-
YyaeTcsi TeM, YTO TpebyeT ComnpshkeHUsi HacTpoek
KOHTYPOB B TPEX TOYKaxX AnanasoHa (KpanHue u

NMPUEMHUK NMPAMOIr o
YCUNEHNA HA OOHOW
MWKPOCXEME

Mukpocxema K174XA10 npegHasHa- [~
YeHa AN nocTpoeHus Tpakta BY-MNY
KapMaHHoro cynepretepoauHHoro AM-
npuemMHuka. B coctaBe MUKpocxembl
MMeeTcs npeobpasoBaTtenb 4acToTbl C
retepoauHom, ycunmtens MY ¢ pertek-
Topom u yeunutens HY. YHY pocratou-

HO XOpOLUMWA, MNOSTOMY B HEKOTOPbIX
pagvoniobutensckux cxemax YKB-YM
npuemHukoB Ha K174XA34 u eé

il

nocpeavHe Unu xoTsa-6bl TONbKO B OAHOW TOUKe —
nocpeanHe). [enatb 3TO nerye BCero npwu
nomMowm curHasn-reHepatopa ¢ AM, HO MOXHO
no acmpy.

B BapuaHTe no puc. 2 UCMONb3yeTCs BHELUHAS
aHTeHHa, 3TO MOXeT 6biTb OTPE30K MOHTaXXHOro
NnpoBoAa, PacronoXeHHbI Ha OKHe, AepeBe unu
NPOTSIHYTBIN U3 yrna B Yron KOMHaTbl.

CxeMy MOXHO MoauduumpoBaTh, 3ameHuB Y34
KakuM-TO OpYruM, Ha AOpyro MUKpOCXeme Wnu
TpaHaucTopax. Ecnn Y34 Oyaer 9KOHOMUYHBIM,
MOXHO cAenaTtb MOPTaTMBHYIO KOHCTPYKLMIO C
NUTaHWEM OT UCTOYHUKA HanpsbkeHnem 7,5...9 V.

HeaHos A.

Jlumepamypa : 1. F0.CmenaHsiH. KopomkogonHo-
8blli cynepaemepoluH. X.Paduo 12-1982,¢.37-40.

CurHan ¢ KkaTyllku CBSi3W nojaeTcs Ha BXof
YMY MUKpOCXEeMbl, KOTOpbIN, B AaHHOM Cryvae,
paboTaet kak YPY npuvemHuka npsiMoro ycure-
Hus. C BbIXxO4a AETEeKTopa CurHan noctynaet Ha
perynsitop rpomkoct R2. U panee, Ha HU3Kko4ac-
TOTHBI yCUNUTENb.

[leTeKTOpHbIN KOHTYP, KOTOPbIA JOMMKEH GbITi

+C547m
C7.007m

—>+4,5V

-

1ggOp

R1*
1,8K

C2001m
3yeTcs TonbKo kak YHY, a Bce ocTanb- 1.2 15141 9
HOe He McronbayeTcs. B To xe Bpems, ﬁA7'K774XA70 B1
ecnun BkNoYuTL B paboTy ewe n YMY ¢ 11 10 3 16 12

[EeTEeKTOpOM, TO MOXHO  MOMYy4UTb
J[O0CTaTOYHO KavecTBeHHbI AM-npuem-
HUK NPSIMOrO YCUMNeHUsl, caMoCTosATe b~
Hbli, WnNUM Kak pononHeHne k YKB
[uanasoHy B MPUEMHMKE Ha OCHOBE
K174XA34.

Mpuem Ha marHuTHYI0 aHTeHHy (L1 n L2). MNepe-
cTpoika no CB paguoBellaTensHOMy AvanasoHy
NpoU3BOANTCS NepeMeHHbIM KoHpaeHcaTtopom C1
(koHgeHcaTop M3 Habopa «HOHocTb-KIM»). Mar-
HUTHas aHTeHHa BbIMOMHEeHa Ha NMacTUHYaToM
ceppeyHuke (M3 Toro e Habopa). Katywka L1
copepxut 90 BuTKOB, L2 — 10 BUTKOB. [MpoBOA
M3B ceyeHuem 0,2 — 0,35 mm. HamoTka Bpsa,
BUTOK K BUTKY, Ha ByMaxHOM Kapkace (CTepXeHb
npeaBapuTensHo ob6epHyT Gymaroi B OAuH Crion).
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cornacHo TWUMOBOW CXeMe, 34eCb 3aMeHeH
pesuctopom R1. lNpu HanaxuBaHuu ero comnpo-
TUBMEHWE HYXHO nogobpaTtkb Tak, 4Tobbl He 6bINo
MCKa)KeHUI N camMoBO36YyXAeHUS.
[uHamuk no6oro TMna, LUMPOKONONOCHOM.
3abnokMpoBaTb paguOTPaKT MOXHO OTKIIOYUB
pesuctop R1.

Usaros A.
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NTAMMOBbLIV YCUNNTENb
MOLWHOCTbBIO 20-35 BT

Bbicokasi BEpPHOCTb BOCMPOM3BEAEHUSI NaMmo-
BbIX YCUNMTENEei MOLYHOCTM 3BYKOBbIX YacToT A0
CUX MOp NPUBMEKaeT K HUM BHUMaHue niobutenen
BbICOKOKQ4Y€CTBEHHOIO BOCMPOU3BEAEHUSA 3BYKa,
KaK y Hac B CTpaHe, Tak U 3apybexom (J1.1). Huxe
NpUBOAUTCA ONMUCaHWe BapuaHTa famnoBoro ycu-
TATENS, peKOMeHA0BaHHOTO B J1.2.

Yeunutens (puc. 1) nosBonsieT nonyyaTb Ha Bbl-
xoge MolHocTb 20-35 BT. OTnnunTensHomn yep-
TON ycunuTens SIBMSETCS MCMONb30OBaHWUE YeTbl-
pex nonynspHbIx namn EL 84 (6MM1411) B okoHeu-
HOM kackage, uYTO  fJaeT  cnegylowme
npevmyLLecTsa :

- BeNiM4YMHa aHOAHOIO HarpsKeHUsi OTHOCUTESb-
HO HeBenuka (300B). 3T1o ynpowaer noabop
CUMoBoro TpaHcopmaTopa M 3neKTponuTUyec-
KMX KOHAEeHcaTopoB hunbTpa ;

- npu paboTe OKOHEYHOro kackaja B pexume
knacca ABy ynpaBensiowiee HanpskeHne HeBenu-
KO W, MO3TOMY, ANA BO3GY)KOEHUS OKOHEYHOro
Kackaga MOXHO WCMNonb3oBaTb O6bIYHbIA ha3o-
BpaLLaLLmin kackag ;

- onTumanbHoe paboyee COMPOTUBIIEHWE MeXAay
aHogaMM OKOHEYHbIX namn umeet BenmunHy 4000
OM, 4TO ynpowaeT KOHCTPYKUMIO BbIXOAHOTO
TpaHcdopmMaTopa W NpUMeHeHve  rrybokon
obpaTHo# cs3u go 25 ab.

OTMeTUM, TaKke, YTO Knacc ycuneHus AB;
XOpOLU TEM, YTO HE NPUBOAUT K UCKAXKEHUAM Npu
MarsbiX ¥ CpegHUX amnnuTyaax, BeCbMa HenpusT-
HbiX B crniyyae paboTbl OKOHEYHOW CTyneHu B
pexume knacca B.

OTpuuaTenbHoe CMeLLeHUe CETOK Namn OKOHeY-
HOro Kackafa MONyYeHO OT OTAENbHOM CXeMbl
BbINPSIMUATENSI, NO3BONAS BbICTABUTL HaYarnbHYO
ToyKy paboTel namn noteHuuometpom R12, a Tak
K€ CMMMEeTpUpOBaTb MNPOTMBOMOSNIOXHbLIE Mrieun
Kackaga noTteHuvomeTpoM R13. Bnok nutaHus
MoXeT ObiTb pasMelleH kak Ha OfHOM Liaccu ¢
ycunuTenem, Tak U pacnorioxeH oTAeNbHO.

Mpn aHogHoM HanpspkeHun 250B BO3MOXHO
nony4yeHne BbIXOAHOW MolwHocTh Ao 20 BT npu
MakcumanbHOM Toke notpebnenus Toka 180 mA.
Ecnu npuMennTb 6nok Beinpsimutens Ha 300B u
Tok 250mA C ManbiM BHYTPEHHUM COMPOTMB-
nNeHneM, Takum 4YToObl HanpshkeHue He yGbiBano
npu M3MEeHeHun aHopHoro Toka oT 160 po 230
MA, TO MOXHO MONYyYNTb BBLIXOAHYIO MOLLHOCTb
nopsigka 35 BT. Crnaxwveaiowmin ounbTp MOXHO
ynyylnTb, MCNONb3ys Apoccenb U fo6GaBue eLle
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oauH ANeKTPONUTUYECKUIA |

KoHgeHcaTop. OTpuuartenb-
HOe  HampsbkeHue  MOXeT

6bITb nosly4eHo OT oTaesib-

HoOiW  0oBMOTKM  CUIOBOro

TpaHcthopmaTopa Hanpsbke-

Hvem 25 B npu Toke 5 mA,

nMbo oT oTaensHoro TpaHc-

2

copmaTtopa.

KavectBo pa6oTbl ycunu-

Tensd, B OCHOBHOM, 3aBUCUT

OT BbIXOQHOTO TpaHceop-

matopa. OH pormkeH ObiTb

XOpOLUO M3roToBneH (Bbl non-

CUMMETPUYHO HamoTaH, ¢
J[0CTaTOYHbIM ceyeHnem
cepAeyHuka) 1 npu 6onbLuoin
MHAYK-TUBHOCTU  MEPBUYHON
obMOTKM  MMeTb  Manyio
BENMYMHY  UHAYKTUBHOCTU
paccesiHus (J1.1).

Anon

Axon

+300B

B kayecTtBe BbIXOAHOrO Gbin
MCMONb30BaH TpaHchopma-
Top Hammond 1608, oaHa-
KO, B CBA3M C TPYAHOCTbIO
ero npvobpeTeHnsi, MOXHO
Bns CaMOCTOSATENBHOIO
M3roTOBMNEHUS pekoMeH-
[OBaTb CMeaylowylo KOHCTPYKLMIO  BbIXOAHOTO
TpaHcdopmaTopa.

MarHutonpoBog ceueHuem 18 cm?, cxema
HaMOTKM MOKasaHa Ha puC. 2 Kaxaas CeKuus
nepBuYHON 06MoTkM n5...n10 cogepxuT no 335
BuTKOB M3B 0,3...0,38, a kaxaas cexuusl BTOpUY-
Hoi oBmoTku n1...n4 — no 77 Butkos M3B 0,55...
0,7. >KenaTenbHo ucnonb3oBaTb NpoBos 6onb-
LUero CeYeHusi, OAHAaKo, €ero BenuuuHa BbIGK-
paeTcsa M3 BO3MOXHOCTH pasmeLleHusi o6MoTok B
OKkHe TpaHcdopmaTopa.

TexHUYeckne [aHHblE XOPOLUO BbINONHEHHOMO
ycunutens cnepyowume :

- BbixogHas mouwHocTb 20 BT npu KHU < 0,4%
(Ha yacTtoTax 40 My v 1000 ) ;

- BblxogHas MolyHocTb 35 BT gnutensHo, npu
KHW < 3% (Ha yacTtoTe 1000 u) ;

- nonoca 4Yactot 20...50000 Iy, ;

- BeNMYMHa BXOAHOro curHana okono 1 B 3asu-
cuT OT rMy6uHbl BbIGPaHHOW oTpuLaTenbHoh 06-
paTHoi cBsi3n. [py MeHbLIEeM BXOAHOM Hanpsbke-

I
|
|
|
|
|
|
|
I
|
|
|
HeH B  Buae ceKum?l,:
|
|
I
|
|
|
|
|
I
|
I
|
|

CEKPETHI
CAMOLEJIKNHA

TMpomsswulicss ueHmparbHbIl Konnadek Oug-
¢by3opa HU3KOYACMOMHO20 OUHaMUKa  MOXHO
8bIpasums fpu MOMoWuU neinecoca.  Ha mpy6y

pasuckonempylkmop 01-2004

HAM HeobXxoauM npeaBapuUTENbHLIA ycUnUTENb
HanpskeHWsl, HanpuMep, aHanorvyHbIi onucaH-
Homy B J1.1 Ha namnax ECC83 (6H211).
OnTumarnbHble peXMMbl paboTbl NaMmn OKOHeY-
HOro Kackaga : aHogHoe HanpsbkeHue 300 B,
aHoaHbIW TOK nokos 36 MA ans ogHoOM namnmbl,
MakcuManbHasi BenM4uMHa aHoZHOro Toka npwu
HauGonbLued NOCTOSIHHO OTAaBaEMOW MOLLHOCTU
46 mA, Hanbornbluas BENWYMHA TOKa IKPaHUPYHO-
Lien ceTku, npy pabote, 11 mA.

B cniyyae, ecnu He vcronbayeTcs MOnHas Bbl-
XOfHasi MOLLHOCTb, MOXHO YMEHbLUUTb BENUYUHY
aHogHoro Toka Ao 30...25 mA Ha ogHy namny.

Cmaxos E. A.

Jlumepamypa :

1. Paduo-xo66u Ned4, 2003z. ¢.13-15.

2. E. Rodenhuis — Hi-Fi Amplifier Circuits, Philips
Technical Library, Eindhoven.

nbiriecoca HyXHO Hademb MPYOKy U3 MOHKO20
KapmoHa unu rnom+ol 6ymazu, niesko npuxame
K MPOMSIBWeMYCs KOMINayKy U 6KIM0YUMb rbie-
coc. Cosdasweecsi pa3psikeHue 6bIpPsIMuUm
Konnayek. Cnedyem Ha4duHamb C MUHUMAaIbHOU
MowHOCMU 8cacbi8aHusi, @ 3amem npubasnsimeb
eé r1oKka KoJrnayeK He 8bIpsmMumcs.
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Kpamkuli cripagoYHUK

NMC LM4834

Mukpocxema npepacraBnsieT coboi ycunutens-
HbIW y3en Ans nopTaTuBHOW ayauoannapaTtypbl. B
Hen Tpn YM3Y, — aBa kaHana ctepedOHNYECKOro
yCcUnuTens Ans rorioBHbIX TenegoHOB U OAMH
mocToBoii YM3Y gns manorabaputHoro guHamu-
ka. B coctaB MMKpOCXeMbl BXOAMT, TaK Xe, U
MUKPOMOHHBI  NpeaBapuUTenbHbIA  YCUNUTENb,
perynstop rpoMKOCTU U KOHTpOSmep ynpasneHus
peXxuMamMu MUKPOCXEMBI.

Mukpocxema BbinonHeHa B 28-BbIBOQHOM
kopnyce SSOP fansi NOBEPXHOCTHOTO MOHTaxa.

NAPAMETPbI.
1. Hanpsixehnuve nutanus (VDD) ... +4,5...5,5V.
2. TOKMOKOSl «.cuvneinaiaieineaneaneeneens 17,5mA.

4. BbixoaHas MOLHOCTb TenegOoHHOro yeunu-
Tens (HP) npu KHU (THD) =0,1%, Ha yacToTe

1 k'u npn R Harpysku 32 Om ............. 70mW.
5. To xe, yto n.4, Ho KHN (THD)=10% .... 95mW.
6. YacToTHblii Anana3oH TeneoHHoro

YOUIMTENS .. 20...20000 Iy,
7. KoadpcpuumeHT wyma TenedoHHOro

yeunutensi npy HP = 75mW ...... (—10246).

8. Bbix. MowHOCTb MoHoycunuTtens (Bridged)
npu KHW (THD) = 0,5%, Ha YactoTe 1K'y npn
R Harpyskn 8 Om ... LTW
9. To xe, yto n.8, Ho KHA(THD)=10% ... 1,5W.
10. To xe, 4To N.8, Ho npu R Harpyskn 32 Om,
npy KHU (THD) = 1% 0,34W.
11. PerynupoBka rpoMKOCTH :
npu Hanpsix. 5V Ha BbIB. 22, ypoBeHb 2,6 6.
npu Hanpsix. OV Ha BbIB.22, ypoBeHb (—7506).
12. HanpsbkeHve NUTaHus aNeKTPeTHOro MUKPO-

3. Tok B 3a6NOKMPOBAHHOM peXume

oHa (Vs)

2,5V.

(Ha BbiBOA 13 nopaHo VDD) ......... 0,6 MKA.
| v
| % DC Vol
| Control oo
| 0.1 uF T Right Sum Out
o= L] 25 2040
| 20 k0. Rs
| 033 pF J0ka Wv— Lme/HP Right
| 1 Right In 19 AAA
1 WA +llc
| L& o 20k0 N 8
| = soxn 100 kO ; VA Velume 220 pF
Mono In v |- eep | , Control
| (beep Tn)_w_| 4 n 20k Bypass oo
0.33 pk vV + 32 Steps 320
| St Leftin 10 AAA L
| g—{l WA Line/HP Left =
0.33 uf 20 k0. AN 5+
| — VYV C,
| 20 k0 8
220 pF
i +
| Mioln * 9 Left Sum Out
| Mic In =8 20k0 4 20k 20
| 2ok AAA
S Mic Pre-Amp Rg =
; 5
: — Rz Mic out = 17 \iods
s Bias 1n 20
Mic Bias In 2=
| Mode Control Mute
| Voo | ) 15
| Mic Suealy 21 Mic Power Supply HP Sense
I Roy Ry 20 k0L
I Shutdewn 13
e | Bridged Soeaker Amplifier| 28 Wono In R
| = 13
|- e | g2oka
Voo 5,6,11,26 Click 0.088 uF T &
| Power
o M t and . 27 Out-
| ONE 1,18,23 anagemen Pop SRz
I Suppression 20ka 20k0 20k
| Bypass 15 Circuitry 80
| ¢ G - 2 Out+
| o.iuF 0.1 pF ypass
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2.50 T,
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Bridged Load |
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0.00 ' L1

4 812162024 2832364044 4852566064
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VINl = 1Veus _|
|

|
“a0 11
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 5.0

Volume Control Voltage (V)

LI I T O N |
SISO LU
couvowrou

I- 10 . , I |
! Vop =5V, R =320 A |
| i
| f=2|0H'— :
I 1 1= 20 kHz =l
|5\° ,:' |
1~ f I
I I |
I 0.1 == |
' f=1kHz 3 |
' [
' [
: 0.01 |
| 10m 0.11
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I_ OUTPUT POWER (W) I
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r __________________ a
200 I
| N _
| \ Vpp = 5V 1 |
175 f=1kHz | |
| \ = z |
I 150 =\ 1
= N, [ I
- \ T T T
| & N 10% THD I
| 2 100 N I
| =
|2 75 T ] I
13 50 / - I~ :
|
: 1% THD |
25 —t
I [T 1] I
T [T |
I 8 16 24 32 40 48 56 64:
: Resistance (D) I
__________________ 4
Ir 10 S
I EI Vpp =5V, R =80 P |
|
I ~f=20Hz ]| |
| 1 f=20kHz |
—~ |
l;‘i — |
| e i
= P T 3 |
| s —tatet”]
II— 0.1 [ |
| f=1kHz I
| |
| |
|
: 0.010 |
| 10m 0.1 121
| |
|

1 - 3aBMCMMOCTb BbIXOAHOW MOLLUHOCTU MOHO-
ycunutens  OT COMPOTMBIEHWSI Harpysku rmpu
HanpskeHun nutaHus 5V Ha vactote 1 kI'y npwu
3afaHHoM yposHe KHU (THD).

2 - 3aBUCMMOCTb BbIXOAHOW MOLLHOCTU TenedoH-
HOTO YCUMNUTENS OT COMPOTUBIIEHUSI HArpy3kn Npu
HanpsbkeHun nutanust 5V Ha vactote 1 k'L npu
3apaHHomy ypoHe KHU (THD).

3 - XxapaKTepucTuKa perynupoBKi FPOMKOCTU.

4 - zaBucumoctb KHU (THD) oT BbIxOAHON MoOLL-
HOCTU MOHOYCUIUTENS Ha 3afdaHHbIX 4YacToTax
npu HanpsbkeHUn nutanust 5 V 1 conpoTuBIIEHUN
Harpysku 8 Om.

5 - zaBucumoctb KHW (THD) ot BbixogHoM MoLL-
HOCTU TenedoHHOTO YCUNUTENs Ha 3adaHHbIX
YyacTtoTax Mpu HanpsbkeHun nutaHmusa 5V un conpo-
TUBNeHun Harpy3ku 32 Om.
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CYETYUK-MHANKATOP |
HAPABOTKN |

HekoTopble anekTpoycTaHoBku paGoTaloT B I
NOBTOPHO-KPaTKOBPEMEHHOM peXume, U Npu nx I
aKcnnyaTauuu kenaTenbHO 3HaTb CyMMapHoe
BpeMs HapaboTKM 3a CyTKM UM 3a CMeHy. Tak xe,
XenaTtenbHO 4ToObl MPU MpeBbIEHUN CyMMap-
Hol HapaboTKu BKloYanack 3ByKOBas CUrHanu-
3auus.

Mpowe Bcero 3To [Aeno opraHusoBaTb nNpu
NOMOLUM  KuUTalickoro keapLeBoro 6yaunbHuka.
MpvmeHeHne Takoro 6yaunbHUKA ANS MHAUKALMK
HapaboTkv yCTPOWCTB, MUTaIOLMXCS HeGOoMNbLIMM
MOCTOSIHHBIM HaMpshKeHNeM, a Tak e, Ans nsme-
pPeHUst NPOAOIKUTENBHOCTU BUAEO3AMNUCH, YXKe
ny6nukoBanucb B XypHane «PaflMOKOHCTPYKTOp»
W ApYrMX uspaHusix. [laHHoe yCTpOMCTBO, OTNU-
YaeTcA TeM, 4YTO npeaHasHavyeHo Ans paboTbl
COBMECTHO C 3MIEKTPOYCTAHOBKOW, MUTaroLencs
OT 9NEKTPOCETM NepeMeHHoro Toka 220V.

MpyHUMNnanbHas cxema nokasaHa Ha pUCYHKe.
®dakTuyeckun, ato 6ecTpaHcOopMaTOpHbIA UCTOY-
HUK HanpsbkeHuss 1,5V, ucnonbayemoro Ans
NUTaHus BbilLeykasaHHoro 6yamnbHuka. M3bbiTok
HanpshKeHUs racuTCsi peakTUBHLIM COMPOTMBIE-
Hem C1, 3aTeM cneayeT BbinpsMuTenb Ha
avopax VD1 un VD2. Ceetognoa HL1 BbinonHsieT
ponb cTabunuTpoHa, NOCKOMbKYy HanpsbkeHue Ha
HEeM B MNPSIMOM BKITIOYEHUW COCTaBMSET OKOMO
1,4...1,8V, 4yTO Kak pa3 COOTBETCTBYET HOpME

CUPEHA HA YETbBIPEX

I 1
~220v!  .C1
1

R1 100 'VD7 @209 C2 1000m/6V

' l/:
Al
i 1
! VD2
K209 HL2 A/1307
nuTaHus 6yaunsHuka. C2 crmaxueaeT nynbcaumm
n obecneunBaeT crnaxuBaHWe CKauykoB TokKa,
KOTOpble MPOMCXOAAT B  MOMEHT NOBOpOTa
cTpenku 6yaounbHUWKA Ha OAHY CeKyHAy W npu
3BY4YaHWUM ero 3BYKOBOro curHana.

Monb3yloTcs ycTponcTBOoM crnepylowmm obpa-
3oM. [MopknioyaloT ero napanneribHo 3MneKTpo-
ycTaHOBKe unu eé arperarty, KoTopblii paboTaeTt B
NOBTOPHO-KPATKOBPEMEHHOM pexume. B MomeHT
BKINIOYEHMA arperaTta rnoAaeTcs Ha Hero nuTaHue
1 nuTaHne Ha GyaunbHuk. Moka arperat paboTtaet
6yAVNbHUK OTCUMTBIBAET BpeMs. Arperat BbiKIlio-
YyaeTtcsi U NUTaHve Ha ByaurbHUK Npekpallaercs,
6yaunbHUK OCTaHaBNMBaeTCs.

Mepen 3anyckom cTpenku OyaurbHUKA HYXHO
ycTaHoBUTb B coctosiime «00-00» («12-00»), a
YCTaHOBOYHYIO CTPenky Ha Bpems Hambonbluen
fAonycTuMoi HapaboTku arperara .

B nio6oit MmomeHT no 6yaunbHUKy MoxHo 6yaeT
onpeaenuTb cymMMapHoe Bpemst HapaboTtku 3a 12
YacoB (Unu 3a cyTku, 3a paboumii AeHb) No noka-
3aHMIO Y4acoB, a MNpu NpeBsbILEHUN 3TUM Bpeme-
HEeM YCTaHOBIIEHHON BEMUYMHBI, BKITIOYUTCS 3BY-
KOBOM curHan 6yaunbHuka U coobLumnT o Heobxo-
AMMOCTM NPUHATL Mepbl Mo 3TOMY NoBoay.

1,5m/400V TV

2
5

TPAH3UNCTOPAX \——__————————"——-————==7-~ K
I s o '
6..20V VT3 KT361 B1 |
OT1a cupeHa cobpaHa Bcero Ha l —<] 3raB I
yeTblpex TpaHsuctopax. Mpu nopave VT1 C
nuTaHua  (6...20 V) oHa wusgaet I KT361 C20,01m |
NPepbIBUCTLIA  3BYK CPEAHEro TOHa. | I
Mpu aTOM elle HEMHOrO MeHsieTcs U R2 I
YacToTa 3ByKa, CUpeHa, Kak-Obl, 1K I
HeMHoro 3aBbiBaeT. OHOBPEMEHHO VT2 |
MWUraeT curHasibHasi namna. | R1 KT829
Cxema cocTout us aeyx | 10K I
MynbTvBubpatopos, ogwd, Wa Tpaw-1_ _ 4 L ~“ L. A+ L _!
3uctopax VT3 n VT4 ¢ guHammukoMm Ha
BbIXOAE, OT HEro 3aBMCUT TOH U FPOMKOCTb 3BYKa BaloT paboTy nepeoro  MynbTMBMGpaTOpa.

(a rpoMKoCTb nony4yaeTcs BbicoKasi). TOH 3ByKa U
rPOMKOCTb yCTaHaBnMBaloTCA NoaGopoM HOMUHa-
nos R7 n C2 (meTopom nocnepoBaTenbHbIX Npu-
GrvxxeHuin).

Bropoii MynbTuBMGpaTop Ha TpaHaucTopax VT1
n VT2 reHepupyeT umnynbcbl WHEpPa3ByKOBOM
YacToTbl, OH (hOPMUPYET WMMNYMbLChI, KOTOpble
3axuratoT namnoyky H1 n ogHoBpeMeHHO npepbl-
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CTeneHb CHWKEHUS TOPOMKOCTU 3Byka B 3TU
MOMEHTbI M 4YacToTa MX reHepauuu ycTaHaBnw-
BaeTcs anemeHtamun R3, R4 n C1.

CHavana HanaxusaloT 3BYKOBOW reHepaTop
(otnasiB avopn VD1), 3aTem HanaxwvsaioT MHdpa-
3BYKOBOMW, BMasiB Avog .

CuvpeHa MoxeT paboTtaTb C NoObLIM AUHAMUKOM
MoLHOCTbIO He MeHee 2 W 1 R ot 2 oo 8 Om.
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KOMMYTATOP [BYX TEJIE®OHHbIX
NMMHNN HA OOWNH TENE®OHHbIV AMNTMAPAT

B paavoniobuTtenbckoit nuTtepatype BCTpeva-
eTCA MHOXECTBO CXeM MOAKMIoYeHUs AByX Tene-
POHHBIX annapaTtoB Ha OAHY NuHMIO. Ho o4eHb
Mano BHUMaHusi yaensietcsa obpatHoi npobnem-
me. B npogaxe, koHe4HO, BCcTpeyatoTcst Tenedox-
Hble annapatbl C BO3MOXHOCTbIO MOAKMIOYEHUS
ABYX NnHMA ATC, HO MX CTOMMOCTb COCTaBnseT
oT 150$ u BbiWwe, B TO BpeMs, kak ce6ecToMMOCTb
OMNMCbIBAEMOro KOMMYTaTOpP Ha MOPSA0K HUXE.

HeobxogumocTb pa3paboTku [aHHOW CXeMbl
KOMMyTaTopa BO3HWKNA rnocne npuobpeTeHus
TenedoHa C pagvoyaANMHATENEM U Hanuuus 2-x
TIMHWIA OT pasHbiX TenedoHHbIX CTaHUWii (kenes-
HOAOPOXHOWN U rOPOACKOIA), KOTOpble He06XxoaANMO
6bino NoaknNounTh K aToMy TA.

Mpepnaraemasi cxema KOMMyTaTopa No3BONSET:
- nogknoyeHve k Tpebyemon nuHum ATC (ATC1
unn ATC2);

- aBTOMaTHUyeckoe nogknoveHne Kk nuHun ATC no
KOTOPOW MPUXOANT BbI3OB ;

- 6nokupoBaHue NpoxoXaeHus BuidoBa oT ATC1 B
TO Bpemsi, koraa TA nogkniodeH K nuHum ATC2 un
HaobopoT;

- CBETOBYIO MHAVKALMIO NIMHUM K KOTOPOI NOAKIO-
yeH TenedoHHbIn annapart (TA).

B ocHoBe cxembl NEXWT  MUKpOCXema
KP1008B>X18, npepactaBnsiowas cobovi npuem-
HUK-Aekoaep AByxToHanbHoro (DTMF) curHana
(koa 2 n3 8). Mukpocxema CoaepXuT MoriocoBbie
UNbTPbl Ha NepeknioYaeMbiXx KOHAEeHcaTopax,
Tak-Ke KOHTPONMpyeT ANUTENbHOCTU MoCTynaro-
LUMX [ABYXTOHamnbHbIX MOCHINIOK M nNay3 Mexagy
HAMU. BbixogHasi  uHdoOpMauus BbIBOAUTCS B
BuAe 4-paspsgHoro ABOMYHOro koaa (Tabnuua 1).
TakTUpoBaHWE MUKPOCXEeMbl  OCyLLecTBnseTca
KkBapLeBbIM reHepaTopoM. C yactoton 3,579545
Ml u. MoTpebnsiemas MOLHOCTL MUKpPOcxembl 15
MBT, UCTOYHUK NUTaHusi HanpsbkeHveM 5V 15%.
BepoATHOCTb  OLWMGKM [1eKoAMpOBaHUSI COCTaB-
nset 1/10000.

PaccmoTtpum paboTy cxembl (puc. 1). Mocne no-
Aauy HanpspkeHusi NUTaHus Ha BbiBodax Q2 n Q3
(BbiBoAbl Q1 M Q4 MoryT wcnonb3oBaTbCs Mpu
BbiGope apyroro koga) mukpocxembl DA1 ycra-
HaBnueaetcst «O». Yepea peauctopbl R4 n R5
«0» mocTynaeTt Ha BXoA TpuUIrepa Ha anemeHTax
D1.1 n D1.2, Ha Bbixoge Tpurrepa (Bbie. 3 D1)
nosiBnsieTcss «1», YTO NPUBOAUT K OTKPbIBAHUIO
TpaHaucTtopa VT1 u cpabatbisaHuio pene K1, npu
a9TOoM 3aropaetca ceetoamo HL1. TA ¢ nomoLubto
koHTakToB K1.1 1 K1.2 noaknio4yaetcs K NUHUM
ATC1. MpepnonoxuMm HeOOX0AMMO MEPEKMIoUUTL
TA Ha nuuunio ATC2. Mepesogum TA B pexum
TOHanbHoro Habopa u Habupaem kop «46».
DTMF curnan yepes C1, C2, C3, R1, R2 nocty-

naet Ha Bxoa DA1 u 3atem pekoaupyetca B
ABOMYHBbIA kop Ha Q1...Q4 (T.k. Q1 n Q4 He
ucrionb3yeTcs, B AanbHeiiluem Gyaem paccmart-
puBaTtb Tonbko Q2 1 Q3), nocrne HaxaTna «4» Ha
Q2 =0, Q3 = 1 Ha BbIxoge Tpurrepa «0», nocne
Haxatus Ha «6» - Q2 =1, Q3=1 - nogroToBka
TpUITepa K NEPEKIoYEHNIo.

Bxop tpurrepa D1.1 -D1.2 (BbiB. 3 D1) nepe-
koyaetca B «O» unn «1» B 3aBMCMMOCTM  OT
TOro Ha Kakoi 13 BXoAoB (BbIB. 1 unu 6) npuxoaut
«0». B naHHoM cnyyae, nocne Habopa koga «46»
Ha Bbixoge Tpurrepa «0», VT1 3akpeiBaetcs , K1
otnyckaeT u TA ¢ nomowbio koHTaktoB K1.1 u
K1.2 nogkmioyaetca k nuHum ATC2. 3aropaetcs
ceetoaguoa HL2.

Tenepb npepnonoxum, 4to TA NOAKMIOYEH
KodoM «46» Kk nuHum ATC2. Ha BbiBogax 1 u 6
D1 - «1». [pn noctynneHnu Bbi3oBa MO NVHUK
ATC1 yepes orpaHnumBsaioLve anemenTol R6, C7
n VD3 Bknovaetcsa ceeToauwop ontonapbl U1,
COOTBETCTBEHHO, YMEHbLLAETCSi COMPOTUBMEHUE
dotogmopga U1 u Ha BbiBoge 1 D1 nosBnsercs
«0», a Ha Bbixoge Tpurrepa «1». CpabaTbiBaeT
pene K1 n noakniovaet TA k ATC1. AHanorniHo
cxema pabortaeT, ecnv TA noakniovyeH KOAOM
«26» kK nnHUM ATC1.

HeobxoammeiM  ycnioBuem paboTocnocobHoCTM
CXeMbl SABMSIETCS :

- Hann4me TONbKO MMMYIbCHOrO Habopa Ha ATC;
- BO3MOXHOCTb nepeknioveHust TenegoHa (TA) B
MMMNYNbLCHBIVA U TOHAMbHBIA PeXnMbI Habopa.

Pa6ota ¢ koMmmyTaTopom.

Mpeanonoxum TA nogknioyeH k nvHuM ATCH1,
HO HeoBXoAMMO NOAKNIYUTL ero K nuHumn ATC2.
[na atoro Hago nepesecT TA B peXuM ToHanb-
Horo Ha6bopa (TONE) u HabpaTtb koa «46» (ecnu
HeoGxoaumo 3abnokupoBaTb aBTOMaTU4eECKOE
nepeknoyeHme TA nNpu NOCTYMneHWU BbI30Ba MO
nuHum ATC1, — HaGpatb Tonbko «4»). MepeBecTn
TA B peXum WuMMynbcHoro HaGopa Homepa
(PULSE) u HabpaTb HOMep Bbi3bIBaEMOroO
aboHeHTa.

AHanornyHo, — TA nogknoyeH K nuHum ATC2,
HO HeoGxoavMo noAknYnTL ero k ATC1. Mepe-
BecT TA B TOHamnbHbI pexumM, Habpatb kop
«26» (ecnu HeobxoguMmo 3abrokupoBaTh NocTyn-
neHue Bbi3oBa oT ATC2, — HabpaTb TONbKO «2»),
nepesecT TA B UMNYNbCHbIA PeXUM M HabpaTb
HOMep BblI3blBaeMoro aboHeHTa.

Mukpocxemy KP1008BX18 BO3MOXHO 3aMEHUTL
aHanoramu : KT3170, MT8870, HM9270, 1L9270-
N. Ksapuesblit pesoHatop ZQ1 Ha 3,58 MIy
(ToyHoe 3HayeHwe — 3,579545 MIu) MOXHO
UCrorb30BaTh OT TeNeOHHbLIX annapaToB UMeto-
lwMx ABa pexxuma Habopa Homepa (Pulse/Tone),
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ATC1
| c1 |
| ]27,1m/1sov « Kepis.14D1  pao I
I T 1.1 I +5V KP142EH5A |
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| TA g 1m_L _h _]_ > HL1 I
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_F . 1m 10m/25V T R9
: co L vo1vD2 iy e TKene DT T ps 7 2K |
; 'K[1035 DA1 T ot T K1036 I
| o1m KP1008B)X18  C6 VD3 022m== D1.1 I
| 1Ty Tolze 2™ | |karg k10 I
| c3 2! . S 17— e e 2K I
| 0.1m/ E 316 Eso[ 6 - BEL 4 |
| 7160V R1 100K " uet psoll® So0k 3 Torasy :‘%075 |
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| 3?81MHZ L;usm o ﬁ Di-Kse1Ar I
) R5* 1M
| c5 9 “:NDDZ gg% Aoa1o15 I
| 33p T +5V I
| c12 P3C-60 (sud cHu3y) |
| 0.22m |
| TS |
| . |
: |
|
| I
| ATC2 |
:puc. 1 J'
T T T T T T T T T T T T T T T T T T Onvonapa AOA101 — ¢ mioGbIM_ GYKBEHHLIM
Tabnuua 1. nHgekcoM. KongeHcatopel C1, C2, C3, C7, C8
no6oro TMna, paccYUTaHHble Ha HanpsHkeHue He
DTMF Ddopmupyembiii koa meHee 160V. Tpansuctop VT1 — KT815, KT817 ¢
nobbiM  GYKBEHHBIM ~ MHAEKCOM.  MuKpocxemy
nepenada Q4 Qs Q2 o K561JTA7 MOXHO 3aMEHWUTb aHaNorM4yHbLIMK Cepun
1 0 0 0 1 K176, K1561. Ouon VD5 — npaktuyeckn nioboin,
2 0 0 1 0 ero 3apgaya noracutb SAC camouHAYKUMM
obmoTkn pene K1, koTopasi MOXeT BbIBECTU W3
3 0 0 1 1 CTpOS TpaH3ucTop. 1o MoxeT GbiTb 223, 1220,
4 0 1 0 0 0226, KO0226, KO209, KA105, KA503, KO521. B
kavectBe VD1, VD2, VD3, VD4 MOXHO npume-
5 0 1 0 1 HuTb KO102, KO104, KO105.
6 0 1 1 0 HanaxuBaHue 3aknioyaetcsi B nopbope pesuc-
TopoB R4 n R5 Takum obpasom, 4to6bl Mpun
7 0 1 1 1 Hannuum «1» Ha Q2 n Q3, Ha Bxopgax Tpurrepa D1
8 1 0 0 0 6bina nornyeckas eauHuua.
9 1 0 0 1
N 1 0 1 1 Epwos P. E.
0 1 0 1 0
% 1 1 0 0 Jlumepamypa :
1. Kuamok A.W. CripagoyHuk no ycmpoticmey u

a TakK e, OT TENeBN30POB C CUCTEMOIA LIBETHOCTU
NTSC.

Pene K1 P3C-60 nacnopt 0102, MOXHO ucnonb-
30BaTh U Apyrue pene Ha Gornbluee HanpskeHue
cpabatbiBaHue, HO Toraa HeoBXoAMMO MNOAHATH
HanpsbkeHne nuTaHue cxeMbl (HO He Gonee 15V).
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pemMoHmy menegOoHHbIX annapamos 3apybex-
HO20 U Ome4YecmeeHHO20  npoussodcmea.
Mockea. AHmenkom 1999, c. 155-162.
2. JlenkuH P. JlasepHoe ducmaHyuoHHoe yrpas-
neHue. X.PaduokoHcmpykmop 07-2003, c. 25-27.
3. Hewaes WM. Yacbi-cHemquk epemeHu merne-
pOoHHbIX pa3zzosopos. X.Paduo Ne1, 2002, c. 53.
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ISKOHOMMYHOE BKINKOYEHME
SNIEKPOMAIHNTHbIX PEJE

N306peTéHHbIe Ha 3ape 3apoXAeHWUs! 3neKTpo-
TEXHUKN JNEeKTPOMarHUTHbIe pene BCé ewé npo-
[OIDKalT  UCToNb3oBaThCs kak B paavontobu-
TENbCKMX KOHCTPYKLMSIX, Tak U B NPOMbILLNEHHbIX
pa3pabotkax. Cel4ac MX MpOYHbIE MO3NLMKM B
CTaHe KOMMYTUPYIOLWMX W  Nepekniovalowmx
PaAnoanemMeHToB 3aMeTHO MOLUATHYSIMCh, HO U
MOCTEMNEHHO BbITECHSIIOLIME UX OMTONIEKTPOH-
Hble NpuBopbl He 3aHANM 6GeccrnopHO AOMUHU-
pylowmx nosvumnin. [pogormkarowascs paspa-
60TKa HOBbIX TUMOB 3MEKTPOMArHUTHLIX pene —
HarnsgHoe  CBUAETENbCTBO  TOMY, YTO WX
npoLuanbHblid akkopA Noka oTKIafbiBaeTcsl.

MHorve 3HalT, 4TO TOK cpabaTbiBaHus pene
3aMeTHO Gorblue Toka yAep)aHUsi KOHTaKTOB B
3aMKHYTOM/pa3oMKHYTOM  cocTosiHuu.  OTcilopa
HanpallMBaeTCsl HECNOXHbIA BbIBOA, 4YTO HeT
Heob6XxoAMMOCTM nofaeaTte Ha 0GMOTKM perne nos-
HOe HarnpsbkeHue MUTaHus B TeYeHue BCero
nepuoaa HaxoXAeHUs perie B aKTMBHOM COCTOSI-
Hun. Ecnu Bpemsi BKnoYeHusi pene obbluHO mpe-
BblwaeT 5...20 cekyHg, To uenecoobpasHo nocne
nepektoYeHNsi KOHTaKTOB OrpaHMyMTb NpoTekaro-
LKA Yyepe3 OBMOTKy pere TOK, YTO He TONbKO
cAenaet yCTPOMCTBO Goriee SKOHOMWUYHBIM, HO W
YMEHbLUWT HarpeB o6MOTku pene.

PaccmoTpyM  TunuMyHoe pelleHue, HavbGonee
YacTo ucrnonbayemoe Ans YnyuleHUsi 3KOHOMUY-
HOCTU YCTPOWCTB C 3MeKTPOMarHUTHbIMU perne
(puc. 1). Korga Tok yepes nepexop 6asa-amMut-
Tep GunonsipHoro TpaHauctopa VT1 oTcyTcTBYyeT,
TPaH3UCTOP 3aKpbIT, HanpskeHue Ha oBMOTKy
pene K1 He noctynaet. HanpsxeHne Ha KOHOEH-
catope C1 paBHO HanpsbkeHuto nutanus. Korga
Ha TpaH3WUCTOp MoAaETcs ynpaensiollee Hanps-
KEHWe, OH OTKpbLIBAETCH, M HakonneHHon B C1
QHEepruyM JoCTaToOYHO AN HAAEXHOro BKIIHOMEHMUS
pene. Bnarogapsi TOKOOrpaHUYUTENBHOMY peaunc-
Topy R2, Tok yepes obmotky pene K1, 6bicTpo
CHWXaeTCcA A0 3afaHHOro 3HayeHusi. ConpoTue-
nenue R2 nopgbGupaeTtcs Tak, uyTobGbl 0becneuntb
HapéxHoe yaepXaHue KOHTaKTOB pene, a éwm-
kocTb C1 pomkHa 6biTb AOCTATOMHOW, YTOGHI
HaKOMMEHHOW B HEM 2JHepruM XBaTuno Ha
YBEpPEHHOE NepekrlloYeHne KOHTakToB pene. Y
9TOro y3na ecTb ABa HegocTatka — perne He
BKMIOYUTCS, €CNW  YNpaBnsiollee HanpshkeHue
6yneT nogaHo OOHOBPEMEHHO WM paHblue
HanpspkeHUst MUTaHWs STOro Kackaaa; pere Mo-
KET He BKIMIOYUTLCS, €CnK yrnpaBnsiiolLee Hanps-
XeHue OyAeT OTKIIOYEHO Ha KOpOTKOe Bpems,
(06bIMHO AecsiTble AONMW CEKYHAbI), @ MOTOM CHOBa
nosBuTcs. Tak kak C1 3a cTonb KOPOTKOe BpeMms
MOXET He ycreTb 3apsauTbCsi, TO MOBTOPHOIO
nepekrtoYeHNst KOHTaKTOB pene He Mpon3onaeT.

470 Mk
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Ecnn y pene wmeetcsi HesaHsTas rpynna
CcBOBOHO-3aMKHYTbIX ~ KOHTaKTOB, TO C €&
MOMOLLIbIO MOXHO peanu3oBaTh GbiCTpyto 3apsifKy
HakonuTenbHOro koHaeHca-topa C1 (puc. 2). B
oTnM4Me OT MepBOi CXembl, 3Aecb, Ans
ynpaenenusi pene tuna P3C-22, npuMeHéH koY
Ha nonesoM M[IN-TpaH3ucTope. Takoe pelLeHve
nosBonsieT CBeCTU TOK B LEnM YynpaeneHus
npaktuyeckn Kk Hynio u  6e3  ornsgku
Mcrnonb3oBaTh 3TOT y3erl COBMECTHO C Sito6bimMu
ynpaBnsoWLMUMK yCcTporcTBamMm, paboTawlmumm B
KMIOYeBOM pexumMe B [AuanasoHe MUTaloLLMX
HanpseHuit 3...10 B, Hanpumep, ¢ UMdpPOBLIMU
mukpocxemamu KMOIM, TT/IW wnu ¢ mukpo-
npoueccopamn. HuakoomHbIt  peauctop R3
YMeHbLUaeT U3HOC KoHTakToB K1.1 OT ncKkpeHus.
Peauctop R1 npegoTBpalLaeT neperpysky BbiXO-
fa ysna ynpasneHus B cryyae npo6os usonsumm
3atBopa DA1. KoHgeHcaTtop C2 B GonblUMHCTBE
peanbHbIX YCTPOICTB MOXHO HE yCcTaHaBnMBaTb,
0fiHaKo, ecnu ysern, cobpaHHbIN NO CXemaM puc.
2...puc. 4, BypeT coeavHATBCA C y3noOM ynpas-
neHus anuHHou, (6onee 30...50 cm), Hesawm-
LEHHOM OT NOMEX NIMHUEl CBA3U, TO ero Hanuyve
XenaTenbHo. Y3ern, cobpaHHbI N0 CxeMe Ha puc.
2, xoTb 1 Gonee HapéxeH, HO BCE Xe He MoXeT
rapaHtTMpoBaTb 6e3ynpeyHoro nepeknioYveHns
KOHTaKTOB, TaK KaK Herb3a UCKMioYaTb 3aBUcaHne
MOABWKHOW rPYMNMbl KOHTAKTOB B NPOMEXYTOHHOM
COCTOSIHW, Hanpumep, Npy WU3MNULIHEe HWU3KOM Ccor-
potuBneHum R2 wnu manoir émkoctn C1. Ha
MecTe pene K1 1cnonb3oBaH ak3eMniisip ¢ TOKOM
nepeksoyeHns 40 MA 1 TokoM yaepxkaHus 20 MA.

Ecnn pene He wumeeT cBoGoaHOM rpynnbl
nepekioYaeMbiX KOHTAKTOB WNM Bbl kenaeTe
NPUMEHUTL PYroe CXeMOTEXHUYECKoe peLueHue,
TO MOXHO 06paTuTbest k cxeMe Ha puc. 3. Mpu
nofjaye Ha YNpaBnsoOWMWA BXOA HarpsxeHus
BbICOKOTO YPOBHS, OTKpbiBaeTcs kmtod DA1, HO
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pene HaaékHO BkMouMnock, ycrta- |

HOBMEH BCMOMOraTesibHbIi KoY Hal ______

DA2, koTopblil OTKPbIBAETCA Ha KOPOTKOE BpEMSA B
MOMEHT MOAaYn YNpaBnAloWero HanpsXeHus
BbICOKOTO YPOBHS. Bpems, Ha koTopoe OTKpbI-
Baetc DA2, 3aBUCMT OT EMKOCTU KOHOeHcaTopa
C3 u conportvBneHmna pesuctopa R3. [Ona
BbICTPOAENCTBYIOLLIMX FEPKOHOBBLIX perie éMKOCTb
C3 MOXHO yMeHbLNTb B 2...4 pasa.

Ha puc. 4 npuBoautcs anbTepHaTUBHLIN
npeablaylieMy, BapuaHT CXeMbl YnpaBneHus
pene. Korga HanpsbkeHue Ha ynpaBRsiioLLEM BXO-
ne otcytcTByeT, ko DA1 3akpbiT. KoHgeHcaTop
C2 paspsikeH, GUNONApPHLIA p-n-p TpaH3WUCTOp
VT1 3akpbIT, 06MoTka pene o6ectoueHa. Ecnu
satBop knoya DA1 noctynut ynpasnsiolwee
HanpskeHue, HanpsbkeHwe cTok-uctok  DA1
YMEHBLUMTCA NpaKTUYecKW OO Hyns, Ha BbIBOAAX
C2 nosBWTCA pasHOCTb MoTeHUuanoe, TpaH3uc-
Top VT1 oTkpoercs npumepHo Ha 0,5 cekyHabl,
YTO AOCTATOYHO Ans BKNoveHusi pene K1. Mocne
3apagkm C2, TpaHaucTtop VT1 3akpbiBaeTca, TOK
yepes KaTyllky pene OrpaHu{MBaeTcsl pesuc-
Topom R2. [voa VD2 npepgHasHaveH ans
GbicTpoli paspsigkn C2 nocne BbIKMIOYEHUA pene.
OT10T y3en obecneunBaeT BLICTPYIO FOTOBHOCTb K
MOBTOPHOMY BKIIOYEHUIO pene, HO WHorga, Ans
HapaéXHoro BKIoYeHUs pene MoxeT noTpeboBatb
Ha 1...2 B 6onee BLICOKOrO HaNpsHXKEHUs! NUTaHWUS,
4YeM Ans nepsbix TPEX y3noB.

TokoBble  ManoMOLUHble  KIuYA  Cepuu
KP1014KT1 BbINONHEHbI B MWUKPOCXEMHOM KOp-
nyce DIP-8, K1014KT1 (aHanor BZN254) B Tpéx-
BbIBOZHOM «TpaH3MCTOpHOM» koprnyce TO-92.
OHM  cnocobHbl  KOMMYTUPOBaTb  WMHAYKTUBHYIO
Harpysky W gomnyckalT Tok ctoka ao 0,2 A u
NOCTOSIHHYIO paccenBaemMylo MolHocTs Ao 0,5
BT1. Ecnu napameTpbl KaTyLUKM UCMONb30BaHHOTO
perne no3BOMAT, TO WX MOXHO 33aMEHWUTb
TpaHaucTopamu cepun KMN501 (0,1 A, 0,1 BT) unu
MUX UMNOPTHLIMK aHanorammu ZVN2120, ZN2120.
Ecnu notpebyetca ynpaenste Gornee MOLUHBIM
pene wunu yanel 6yayT nepecuntaHbl Ans paboTel
Ha HanpsikeHue nutaHua Gonee 24...40 B, 1o
nyylle NPUMeHUTL Gonee MoLHbIE N-KaHamnbHbIe
nonesble TpaH3UCTOpbl, HanpuMep, KIM7131A9,

| A, pacceumBaemas MoLl-

| HocTk Ao 2 BT, npu Hanps-
Puc. 4 | xeHuu nutanus go 20 B);
________ 1 KM7132A, HUF7507P3
(Tok cToka go 15 A, paccevBaeMasi MOLLHOCTb O
45 BT, npu HanpskeHun nutanua go 55 B). Otu
TPAH3MCTOPbI, Kak W knoun cepuin 1014KT1
MMEIT BCTPOEHHLIE 3allUUTHble CTabUIMTPOHbI U
MMEIOT HM3KOe NMOPOroBoe HanpsXeHue OTKPbIBa-
Hust. Llokoneeka knouer cepun KP1014KT1 noka-
3aHa Ha puc. 5. OgHOMMEHHbIe BbIBOALI coeau-
HeHbl BMEcTe BHYTpW koprnyca. TpaHauctop VT1
(pyc. 4) HyXHO B3siTb C 3aMacoM MO MOLLHOCTH,
TaK KaKk OH, XOTb U KOpoTKoe BpeMs, Ho paboTaeT
B aHamnoroBoM pexume a He B kniovesoMm. B
GOnbLUMHCTBE Chy4YaeB MNOAOWAYT TPaH3UCTOpPbI
cepuit  KT814, KT816, KT9170, 2SA1013.
MpeanouTuTenbHee B3ATb 9K3eMMNAp ¢ Hanbonb-
MM koadbduumeHTOM nepedaym Toka 6asbl.
TpaHsuctopel cepuu KT6114 ponyckaloT ToK
konnektopa go 1,1...1,5 A.

ConpoTUBneHne TOKOOrPaHMYMTENLHOMO pesuc-
TOpa AO0MKHO BbITb AOCTATOMHBIM, 4TO-6bl pene
He oOTKNoYanocb Npu yaapax, BuGpauusax unm
NPy HE3HAYUTENBHOM CHUXKEHUW HAMNPSXKEHUs nu-
TaHuA. MolwHocTe aTOro peauctopa cnieayet
B3ATb C 3anacoM. HomwuHan TokoorpaHuyuTess-
HOro peaucTopa B CxeMax puc. 2...puc. 4 ykasaH
ana pabotbl ¢ pene ¢ nacnoptom P®45000129
npy HanpsbkeHusi nutaHus 10 B. MNputusoakcTtpa-
TokoBbIN anoa KA243A npu HanpsbkeHWn NuTaHuA
8o 50 B moxHO 3ameHWTb nobGbiM U3 cepwit
KO243, KO208, KO209, KAO105, 1N4001...
1N4007. Ha mecte K[I1522A MOXeT cTosATh NtoGoit
ManoMOLUHBbIA KPEMHUEBBI MNU FepMa-HUEBbLIN,
Hanpumep, cepuin KO521, 1N4148, 09, 18, A20.

Tak kaK yanbl, cobpaHHble No NpUBEAEHHBIM
CXeMaM, He NpPeAcTaBnalT CcoboW 3aKOHYEHHOM
KOHCTPYKUMK, TO O6OCHOBaHHOCTL Bblbopa Tex
WM UHBIX KOMMJIEKTYIOLUMX paccMaTpuBaeTcs B
K2XXOOM KOHKPETHOM Cry4Yae MWHAUBMAYanbHO.
3T yanbl MOMYT UCMONbL30BaTLCA WM ANSA ynpas-
INIeHUs TATOBbIMM 9NEKTPOMarHuTamy, KaTtyluka
KOTOpbIX MUTAETCA MOCTOAHHBIM TOKOM. [ns
aT0ro, kak npasusio, Tpebyetcs 6onee npogomnku-
TenbHoe Bpems (~0,5...1 ¢) noga4n Ha KaTyLuKy
MaKCMManbHOrO HaNPSHKEHUS.

Bytos A.Jl.
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ABTOMATUYECKUN
BbIKINIOYATESb
NAANBHUKA

Ecnu Bbl paguoniobutens, U «TBOpUTE» AOMa,
TO, HaBEpHsIka, BaC 4YacTO OTBMEKAKT, — HYXHO
YTO-TO cfenathb, Kyaa-To cxoauThb. U, HaBepHska,
O4YeHb 4YacTo Bbl 3abblBaeTe BbIKIMOUNTL Nassb-
HUK 1 gpyrve npubopbl, KOTOPLIMKA NOMNB30BANMCH
(MCTOYHMK  nuTaHus, ocuunnorpad). Takas
3a6bIBYMBOCTb, CBOMCTBEHHasi MHOMUM TiogsiM,
MOXeT MPUBECTH, BO-NEPBbIX, K 3NEKTPOTPaBme,
oXoram, U aaxe noxapy, a BO-BTOpbIX, HAX0asACh
YKe Ha 3HA4YMTEnbHOM PacCTOSIHUM OT AOMA, Bbl
MYUUTENBHO MbITAETECH BCMNOMHWUTL BbIKMIOYEH
nasinbHUK U NpuBopbl MNu Het. He 3Halo Kak y
GONbLUMHCTBA YMTaTENe 3TOro XypHana, HO Co
MHOI Takue BeLy NPOUCXOANAT YacTo.

s2
| T
R1
o1 68K
047m |l
C20,47m

81[92

KHOMKY Mocne 3ByKOBOrO CUrHara He Haxatb, TO
3BYKOBOI curHan ByaeT NoBTOPATLCS elle MUHYT
NsiTb, @ 3aTeM BCA cuctema (u Taimep n obopy-
[I0BaHWE) OTKITIOHAETCA OT CETU aBTOMaTUYECKN.
MpuyHUMNManbHas cxema aBTOMaTUHECKOTO BbIK-
noyaTens nokasaHa Ha pucyHke. BknioveHue
NUTaHUs NpPOU3BOAMUTCH KHOMKoW Ge3 dukcauun
S1. E€ HyxHO HaxaTb U nopepXaTb HaKaToW
NBe-TpU cekyHAbl, 3aTeM OTnycTuTb. B 310 Bpemsi
NPOUCXOAUT Mojaya NepeMeHHOro HanpsikeHus
CeTU Ha MepBUYHYI0 OBMOTKYy TpaHcdopmaropa
T1. Boinpsmutenem VD2 BoipaGaTbiBaeTcs noc-
TOSIHHOE  HanpsbkeHue MNUTaHWS  ANEeKTPOHHON
cxembl. Llens C1-R1 cospaeT nonoxuTenbHbIA
VMMMYNbC, KOTOPbIA, B MOMEHT MoAayu nuTaHus,
yctaHaBnueaet cyeTumk D1 (K561ME16) B Hyne-
Boe nonoxeHue. Ha Bbixoge anemeHta D2.4
ycTaHaBnueaeTcs eavHuua, TpaHsuctop VT1
oTkpeiBaeTcsi U pene P1 gyénupyet kHonky Si.
Tenepb €& MOXHO OTMYCTUTb. YCTpolcTBa WU
Harpyaka oCTaHyTCsl BKIIOUYEHHbIMU.

)| C50.015m
4o D3.3

<
7

7
6,2K

VT1
KT815

T1
ALC 10-230-2-8

Moatomy, A caoenan HeCNoXHOe YCTPOWCTBO,
KOTOpOe aBTOMAaTUYeCKU OTKMIOYAeT He TOMbKO
nasnbHWK, HO Bce ocTanbHoe obopynoBaHue.
MpyHUMN AercTBUA NPUMEPHO Takon Xe, Kak y
aHanoru4Horo Moero yctponctea «Tanmep Bblk-
nioyeHus Tenesusopa» (J1.1), HO, KOHe4HoO,
HEeMHOro MoAMULMUPOBaH.

YctpoiictBo npepcTtaBnsieT coboit  Taiimep,
3afalonii  MHTepBan BpemeHu okorno 1,5-2
YacoB. TaiimMep BIIIOYaeTCs1 OAHOM KHOMKOM. Mpu
9TOM MPOMCXOAMUT MOAKITIOMEHUE K SMEeKTPOceTH U
Talimepa u Bawero o6GopyaoBaHus. 3atem,
npumepHo, uepe3d 1,5-2 4aca (3aBucuT OT
HacCTpPOWKM TAKTOBOro MynbTMBUOpaTopa) Tanmep
usgaeT npeaynpepuTenbHbIA 3BYKOBOW CUrHan,
Ha KOTOPbIi HYXXHO OTpearMpoBaTb HaXaTueMm Ha
Apyrylo kHonky. lMocne 4yero oTcueT BpeMEHHOro
MHTepBana HauMHaetca cHoBa. Ecnu BTOpYlo

Ro*
680K
fras Bk 2
vD1 +| c3 i+
100m vD2
A814A oS KY407

D1-K561ME16
D2, D3 - K561/1A7

Ceityac pagvoniobutenu B nofobHbIX cxemax
ceTeBbIX KOMMYTaTOPOB MPeanoYuTaloT ycTaHaB-
nuBaTb He pene, a TUPUCTOPbl UMM CUMUCTOPBI.
KoHeuHo, B 9TOM €CTb CMbICH, HO B AaHHOM CAly-
yae pene Gonee nogxogut. [leno B ToM, YTo Npu-
6opbl paguonobutena MoryT notpebnaTe cambli
pasHblii Tok. MasanbHuK moxeT ObiTeb M 12 Bat-
THbIM U 100-BaTTHLIM, @ CaMOAENbHbIA YacToTo-
Mep Unu reHepaTop MOXeT noTpednsTh, Booblle,
MeHee 3-5 BT, XxoTa, nabopaTopHblii MCTOYHMK
vnm ocumnnorpac MoryT noTpebnsaTe COTHU BaTT.
B aTtoM-To, Kak pas u npobnema, noToMy 4TO
TUPUCTOPLI N CUMUCTOPLI HE MOryT paboTtaTb B
TakoM LUMPOKOM AuanasoHe Harpysok. WM nubo,
yCTPOMCTBO Oymer OTkMoYaTbCA Ha  Maroi
Harpyske (Mnv nynbcupoBaTk), NM6o (ecnu TMpUc-
Top cnabblit) neperpeeatbea Ha Gonbluoi. Pene,
Xe, 9TO MPOCTOM MeXaHWWEeCKUI BbIKIloYaTenb,
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NpuBOOUMbLIA B AEWCTBUE  3NEKTPOMArHUTOM,
No3TOMy, 3aMKHYTbIM KOHTakTam pene «06e3
pasHULbI», Kakas Harpyska K HAM nopknioveHa,
B&)KHO TOMbKO, YTOObI TOK HE NpeBbiCKM AOMYCTH-
MoO€ AJ1s KOHTaKTOB 3HayeHue. B paHHom cnyyae
ucnonb3yetca pene KYLl-1 or cuctem gucrax-
LIOHHOrO ynpaeneHusi. MakcumanbHasi MOLHOCTb
Harpysku ans Hero — 200 Br.

Mocne BkNioYeHUs1 HauMHaeT paGoTaTb MynbTU-
BuGpaTop Ha anemeHtax D2.1-D2.2, Bbipabathbi-
BaLUWIA MMNYNbCbl YacToToi okono 1,5 Muy. 3T
MMnynbebl cuntaeT cyetumk D1. Kak Tonbko Ha
BXOA cyeTymka noctynut 8192 umnynbca (Ha aTo
noTpedyeTcs BpemeHu okono 1,5 yaca) Ha BbiBOA
9 D2.3 nocTynaeT eAvHULA M Ha BbIXxoge 3TOro
aneMeHTa MosiBMAITCS MMNYNbChI, criedylowme ¢
yactoTton okono 0,7 Ny. 3To npusoauT K nepuo-
OWMYecKoMy 3anycky MynbTuBuGpaTopa Ha ane-
meHTax D3.2 u D3.3 1 nepvognyeckm HauMHaeT
3ByyaTb MNbe3oKkepamuyeckasi «nuwanka» F1.
Mpopomxkatbes 910 GyaeT okono 5-6 MUHYT, a
3aTeM, normyeckme eauHULBI NOSIBATCA Ha obenx
Bxogax anemedTa D2.4, Ha ero Bbixoge — HOMb, U
TpaHsucTop VT1 3akpoetcs, a pene P1 oTKmouuT
OT CeTU NUTaHue yCTPOMCTBA M Harpy3ku. 3atem
paspagaTca koHgeHcatopsl C4 u C3 n nutaHue
Ha 3NEeKTPOHHYIO CXeMy NpeKkpaTUTCA.

YTobbl  @aBTOMaTU4ECKOTO  OTKIMIOYEHWA  He
NPOU3OLLIO, HYXKHO, YCrblLLaB 3BYKOBOW GWrHan,
HaxaTb kHonky S2. OTo nopact Ha Bxog «R»
cueTuYMKa eauHULY W YCTaHOBUT ero B Hynesoe
COCTOSIHME, MOCrie Yero cuveT BPEMEHU Haun-
HaeTcA cHayana, a Harpyska oCcTaeTcsl BKIOYeH-
HOW Ha HOBbIV Nepuoa BpeMeHu.

Hetann. Cuetuuk D1 — K561ME16, MOXHO
3ameHutb Ha KP561ME16, K1561ME16. Mukpo-
cxembl D2 n D3 — K561J1A7, MOXKHO 3aMeHUTb Ha
K176NA7, K1561J1A7. Bce peavcTopbl U KOHAEH-
caTopbl — NnioGble obLero npuMeHeHus. Ctabunu-
TpoH VD1 — noboii Ha HanpsbkeHne 6-9 V.
BoinpsamutenbHbii MocT KLI407 MOXHO 3aMeHUTb
OPYIMM  aHanorMyHelM unu cobpatb Ha Maro-
MOLLHBIX BbINPAMUTENbHLIX AMOAAX, TakUX Kak,
KO105, KO209, KO208, 226 wnn ppyrvx. Auoa
VD3 moxeT GbiTh Takum xe. Pne P1 — KYLI-1, ot
CWUCTEM JMCTaHLMOHHOIO YNpaBrieHUsl TesleBU3o-
poB 3-YCLIT. Kopnyc pene npo3pauyHbiii 1 No3To-
My OYeHb nerko pasobparbCsi B HasHa4YeHUn
BbIBOAOB. O6e 3aMblKaloLe KOHTaKTHble rpynMbl
BKMOYalOTCA napannensHo. Ecnu TpeGyetcs
ynpaensite 6oree MoLHOI Harpy3akoi, unu KYL-1
npvobpecT CIOXHO, MOXHO Ha ero Mecre
YCTaHOBUTb aBTOMOGMNbHOE pene 3BYKOBOIO
cuWrHana oT MawwuH cepun «BA3-08-099», Ho
pene HyxHo BbliGpaTb TO, KOTOpoe uWMmeeT
NnacTMaccoBbIi kopryc. S1 — 3BoHkoBas KHOMka
(kak ycTaHaBnuBaloT Ha BXxogHOW ABepu). S2 —
MK-1, HO MoxeT O6bITb niobas kHonka 6e3
dukcaummn, gaxe Takas xe kak S1. 3sykousny-
vatens F1 nbesokepamudeckass «nuuianka» ot

TenecgoHHoro annapata. Ero mMoxHo 3ameHuTb
ApyruM, Hanpumep, 3M-1. PasbeM ans noginio-
YeHusi Harpyskun — GaTapesi po3eTok Ha 220 V,
BKIIOYEHHbIX MapannensHo. TpaHcdopmaTop T1
B3AiT rOTOBbIN, KWUTaMCKMiA, MOLHOCTBIO 10 BT,
[aloWnin Ha OJHOW M3 CBOMX ABYX BTOPUHHBIX
obmoTkax nepemeHHoe HanpsbkeHne 8 V. Ecnu
TaKkoro  HeT, MOXHO NPUMEHUTb  [pYroW,
MOLUHOCTbIO He Huxe 5 BT, garowuin Ha BTOpUY-
Holi 06MOTKe 6-12 V, 310 MoXeT ObiTb TM112-12,
TpaHcopMaTop OT CUCTEMbI  AUCTAHLMOHHOTO
ynpaBrneHusi Tenesusopa, TpaHcdopmatop oT
ceTeBOro ajanTtepa Asis HOCUMOW ayauoannapa-
TYpbl, Unu «neredgapHeiity TBK-110 ot ctaporo
naMnoBoro Tenesusopa. Ecnu ¢ KOHKpeTHbIM
TpaHccopmaTopoMm HanpsbkeHne Ha C4 nony-
yaetca Gonbwe 13 V, To Heo6xoaumo nocnepo-
BaTenbHO ¢ O6MOTKOW pene BKIIOYUTb PEe3nCTop,
conpoTuBrneHue Kotoporo nopgobpatb Tak, YTo6bl
pene yBepeHHo cpabaTkiBano, HO Npu AnUTErb-
HoiA paboTe, ero 06MoTka He neperpesanoch.

KoHCTpyKumMst Takas. YCTPOWUCTBO MpefcTaBnser
coboit haHepHbIt KOpo6 pasmepamu, NPUMEpPHO,
600x100x70 mm. Ha BepxHeit gocke 3Toro kopoba
YCTaHOBIIEHbI LWECTb PO3eTOK ANA MOAKMIYEHNs
Harpysku (npubopoB, nasnbHUKa), a Tak Xxe,
kHonku S1 m S2. BHyTpu kopoba, Ha ero HUxXHewn
[OCKe, «Ha Kielo», YCTaHOBMEHbl BCE MWKPO-
cxeMmbl, TpaHccopmatop U pene. ocne BbiChI-
XaHWA KIes BbINOSIHEH MOHTaX 06bEMHBIM CNOGo-
6om, Ha BbIBopgax 3TMX getaneil. MuKpocxeMbl,
pene u TpaHcdopmaTop yCTaHaBNUBalOTCA
BBepX BbiBoAamu. Kneih — «MomeHT 1 M». B
6OKOBbIX AOCKaX, B MECTe PacrofioKeHUs1 TpaHc-
cdopmatopa M pene npoCBeprieHbl OTBEPCTUS
OTBEPCTUSA AA BO3AYLUHOIO OXNaXKEeHus.

Mocne npoBepkM n HacTpolkn kopo6 cobu-
paeTcs Ha Lypynax M kneio. Mop wypynbl HYXHO
npeaBapuTenbHO — NMPOCBEPNUTL  OTBEPCTMS,
NpVYMepHo, B iBa pa3a MeHblUe AnameTpa Luypy-
noB (MHaye Mpu 3aBUHYMBAHWM Wypyna daHepa
TpecHeT).

HanaxusaHue 3aknioyaeTcsi B yCTaHOBKE Mpo-
MeXyTka BpPEMEHW, OT BKIIIOYEHUs] 4O NoAauu
curHana, noaGopoM COMpPOTUBIIEHUs1 pe3ucTopa
R2. ToH 3BYKa CUrHanusaTop MOXHO YCTaHOBUTb
noa6opom conpoTuenenus R5.

Yro6bl He BO3HMKaNo camoBo3byxaeHne, MOXHO
Mexgy 6as3oii U amutTepom TpaHsuctopa VT1
BKIMIOYUTb KoHAeHcaTop Ha 10-50 Mk® (nnocom k
6a3ae), HO B MOeM cryyae, HeobXoANMOCTHU B 3TOM
Hebbiro.

KapasekuH B.

Jlumepamypa :
1. KapasxuH B. TaiiMep 6biK/II04eHUs merneeu3o-
pa. x. PaduokoHcmpykmop 05-2003, cmp. 28-30.
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onTmn4y ECISVIM
KOHUEBOU JATHUK

TatoyHo Ans paboTbl AeTeKTopa, U Ha MOCTOsH-
Hoe HanpsbkeHWe Ha konnektope VT2 napgaet o
YpoBHA norudeckoro Hyns. Ha Bbixone D1.6
yCTaHaBNMBaETCA HYNEeBOW NOrUYeckuin ypoBeHb.
MoacTpoeyHbiM pesncTopoM R4 yctaHasnueaioT
YYBCTBUTENbHOCTb AaTtdyuKa no[ KOHKpeTHYIo

—_—_———— e e e e e —— — — =

HL1 A/1107

B pasnuuHbix YCTpOWCTBaxX aBTOMAaTWUKM Mpu-
MEHSIIOTCA KOHUEBbIe AaTyuku, npeacTaBnsiolme
coBoil MexaHVYeckue MUKPOBBIKIIOMaTenu, npu-
BOAVMbIE B ABMXEHWE Pa3NUYHBIMM MEXaHU4ec-
KAMW TOMKaTensmu, 3akpenmneHHbIMM Ha pasnuu-
HbIX fAetansx obopynosaHus. B Gonee cospe-
MEHHOM OGOPYAOBaHUA NPUMEHSITCS AATUUKM
Ha OCHOBE MAarHMTOMYBCTBUTENIbHBIX MMKPOCXEM
Mnn onTukn. B aTUX ycTpoiicTBax B 3a3op AaTdyuka
BXOAMT LUTOPKA, KOTOpas NMbo 3ambIkaeT MarHuT-
Hoe nore, NMGo nepekpLIBaeT CBeT.

HecnoxHbIi onTUYeckuin aatumk, paboTaloLmii
MMEHHO Ha TakOM MPUHLUMNE MOXHO caenaTtb no
cxeMme, nokasaHHOWM Ha pUCYHKe.

B ka4ectBe cBeTousnyvatens U hoTonpueMHu-
Ka ucnonb3yloTea asa ceeroguopa AJ1107. 3tu
cBETOAMOAbl AOCTaTOMHO XOpOoLWo paboTaloT Kak
onTU4eckas napa, ecnv Mexay HUMU paccTosiHne
He cnuvwkom Gonbluoe.

Ha anemeHtax D1.1-D1.2  mukpocxemsbl
K561/1H2 BbinonHeH MynbTUBUGpaTOp, Bbipaba-
ThIBAIOWMUA UMMYNbCE YacToToi okono 600 Iu.
OTM  MMNYNbCbl  YCUNMBAKOTCA MO MOLLHOCTU
AByMs anemeHtamu D1.3 u D1.4, BKMOYEHHBIMU
napannensHo W noctynaioT Ha WK-ceetoavog
HL1, kotopbiii n3anyyaet Benbiwku WK-cBeta ¢
TaKoi YacToTol. Korga WITOpKkW HET B 3a30pe 3ToT
CBeT MnocTynaeT Ha BTOpoil ceetoguop, paGo-
Talowmin kak dotoanemeHT. B Hem HaBoguTcs
HeGonbwoe nepeMeHHoe  hOTOHaNpsDKEHUE,
KOTOpOe MOCTYNaeT Ha 3aTBOP MNOMEBOro TpaH-
3uctopa VT1 n ycunusaetcs um. C ero croka aT1o
HanpspkeHue MocTynaeT Ha AEeTeKTop Ha TpaH-
auctope VT2 u koHaeHcatope C3. Ha konnek-
TOpe TPaH3WUCTOpa BbIAENAETCA MNOCTOSIHHOE
HanpsbkeHue, Gnmuskoe Mo YPOBHIO, JIOrMYECKOMN
eavHuue. Ha Bbixoge D1.6 ycTaHaBnueaeTcs
MOCTOSAHHBI YPOBEHb JIOrMYECKON eANHNLIbI.

Ecnu B 3asop mexgy HL1 u HL2 BpBuHyTa
LUTOpKa, 3TO NPEensITCTBYET NPOXOXAEHUIO CBEeTa.
MepeMeHHoe HanpsbkeHue Ha HL2 nnGo Boobuie
oTCyTCTBYeT, NUBO CUIbHO YMeHbluaeTcsi. 3To
NpUBOAMT K TOMY, YTO NEPEMEHHOro HanpshKkeHus,
nocrynatowiero Ha 6asy VT2 ctaHoBUTCA Hegoc-

HL2 AI1107

D1-K561/1H2 +12v

D15 D1.6
7 172 [

LWTOPKY B 3aBUCUMOCTU OT Bbl6paHHOr0 paccrosa-
Hua mexgy HL1 n HL2 (kak Toro TpebyeTt mexa-
HUYeCKas KOHCTPYKLWS).

Ecnu Ha Bbixoge CXeMbl  MpUCYTCTBYIOT
UMNYNbCbl B TO Bpems, Koraa CBeT He nepekpbl-
BaeTCs LUTOPKOW, MOXHO YBENMuMTb 4acToTy
MynbTuBuMGpaTopa D1.1-D1.2 ymeHblwunB conpo-
TvBnenne R1. bBbicTpota peakumy patymka
3aBucuT oT BenudvH C3 u R6 (noctosiHHas Bpe-
meHu pgetektopa). Ecnu Tpebyetca Gonbliee
ObICTPOAEICTBME, TO 9TU BENUYUHBI  MOXHO
YMEHbIUWUTb, HO, YTODObI MCKMIOMUTb MPOHMKHO-
BEHWEe WMMyNbCcOB Ha konnektop VT2, korga
lITOpKa OTKpbITa, HYyXHO OyaeT yBenuMuUTL WU
4acToTy MynbTUBUGpaTopa.

Ecnn HeT WK-ceetopuogoB AJ1107 MOXHO
caenatb JaTiMK Ha BUAWMOM CBETe, MCMOSb3ys
06blYHbIE CBETOAMOABI BUAMMOTO CMeKTpa, Takue
kak Al1102, AIN307. TpaHauctop KIM303A MoxHoO
3ameHuTb Ha KM303E. TpaHnauctop KT3107
3aMeHMM nio6bIM  aHanorMYHbIM  TPaH3UCTOPOM
CTPYKTYpbl p-n-p, Hanpumep, KT361, KT502.
Mwkpocxemy K561JTH2 moxHO 3ameHuTb aHano-
ramu cepum K1561, K564. MoxHo ucnonb3oBaTh
MUKPOCXEMY C YeTblpbMA MHBEPTOPaMK, TaKylo
kak K561J1A7 vnn K56111ES, npu aTOM, 3NneMeHTbI
D1.3 n D1.4 ucknioyaloTcsl U3aMeHsIoTCs TpaH-
3MCTOPHBIM KIMIOYOM Ha TpaHancTtope KT503 unu
aHanormyHom.

Ha ocHoBe 3Toil e cxeMbl MOXHO caenatb
NOXapHbIA JATYNK, pearvpylowmi Ha s3agbimne-
HWe KaKoro-To YCTpOWCTBa, HanpuMep B MOLLHOM
6noke nutaHus. [latuvk pacnonaraloT B TEMHOM
MecCTe, HO TakoMm, KOTopoe 6I:ICTp0 334bIMUTCA B
cnyyae ropeHus NpoBOAkM, TpaHcdopmartopa,
APYrMX aneMeHToB. YacTuupl AbiMa npensTcTBy-
10T NPOXOXAEHMIO CBETa U AaT4MK Ha 3TO pearu-
pyer.

JIbpkuH P.

Jlumepamypa : 1. .Heyaes. 3sykosebie cuaHanu-
3amopbl OCMaHoeKu eeHmunsmopa. X. Paduo,
Ne11, 2002, cmp. 19-20.
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NHOPAKPACHbIN
PAJAP

B paavoniobutenbckoii nutepaType BCTpe-
4yaeTcs Hemano KOHCTPYKLMIA pajapos, uaMmepsiio-
WK1X paccTosiHMe A0 3aJaHHOro npeameTa, npu
noMoLLM MeToAa noAcyeTa BpeMeHN Mexay uany-
YEeHWEeM yYNbTPa3BYKOBOTO MMMyNbca M MpUeMoM
oTpakeHHOro cwurHana. Ho Takoii mMeTon Hero-
AUTCA NSl pajapa Ha OCHOBE MHdpakpacHoro
U3MyYeHns (CKOPOCTb CBETA CIULIKOM BbICOKa).

B aaHHoli cTaTbe paccmaTpuBaeTcsa Apyroi Me-
TOA U3MEpPEHUsi pPacCTOsIHUSA, OCHOBaHHbIN Ha
ZNCKPETHOM W3MEHEHUM MOLLHOCTU UHdpakpac-
HOMO U3MyYeHUs U perucTpauumu OoTpakeHHOro
curHana coTonpueMHUKOM.

TOYHMKA MNOCTOSIHHOTO Hanpsbkenus 9-12V. D3
(KP142EH5A) — cTtabunuaatop HanpskeHus, a
3arpagutensHbii unbtp Ha C1-C4 n R9 npea-
oTBpallaeT MPOHMKaHUE NOMeX MO MUTaHWIo K
Mukpocxeme D1.

Paccmotpum  BkpaTue  anroputm  paboTbl
pagapa. Mo metke «START» (nanee Tak byaem
obo03HayaTb MeTKM) MPOUCXOAUT MHULManusaums
NopTOB M perncTpoB MukpokoHTponnepa. «CIKL»
aTO Havano LuMknuuyeckoi nporpammbl. [anee
KOHTponnep BblAaeT nayky WMMNYnbCoOB AMUTErb-
HocTbio 10 Mkc 1 nepuogom 27 Mkc. Konnuectso
MMMYNbCOB, MUHYC OZVH, HaxoAUTCsl B KOHCTaHTe
K K I. Mo metke «EN P» nepexoaum Ha umkn
oXMAaHua oTpuuaTenbHOro nepenaga oT MUKPO-
cxembl D1. MakcumanbHoe Bpems (ecnu He 6yaet
nony4yeH MMMynbc) KoTopoe KoHTponnep 6yaer
HaxoauTCsl B LMKNE HaxoauTcs B KOHCTaHTe
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|
|
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nep (D2) tuna PIC16F628 (puc. 1), KoTopblii
ynpaBnseT anropuTMOM U3MEPEHUs! PacCTOSHUA.
Wanyuatens — MK-ceeToauoa HL1, MowHOCTb ero
M3MyYEHNs1 UIBMEHSIETCS NPOCTENLNM Lmncbpo-aHa-
noroBblM npeobpagosatenem Ha VT1-VT4 n R1-
R8. MpuemHuk uHTerpanbHbivi, — ILM5360 (D1).
B ero coctaB BXoAMT BbICOKOUYYBCTBUTEIbHbIN
cdoToanoa u aemoaynaTop Ha vacTtoTy 36 kIu,.
PesynbTaT usMepeHusi oTobpakaeTcsi Ha [AByX
paspsifax Tpexpas3psiiHOro CBETOAMOAHOMO CeMu-
cermMeHTHoro wuHaukatopa (HG1) TOT3361. B
noptbl RBO-RB6 BblaaloTcs AaHHble, a TpaH3WUc-
Topbl VT5-VT6 nonepeMeHHO KOMMYTUPYIOT pas-
pAapl MHAMKaTopa. MMuTaeTcsi ycTpolcTBO OT MC-
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_|. B unkne «V1» npoucxoauT yBenuueHue un
noacyer ANUTENbHOCTM MMMyNbca W 3anucb B
pernctp R D | go Tex nop, noka He GyaeT nony-
YeH nonoxuTenbHbIi nepenaa ot D1. Mo coctos-
HUIO BTOrO perucTpa B AanbHellwem onpege-
NAeTcs yBENUUMBaTb UMM UMEHbLIATb TOK CBETO-
avoga. Ecnu anutenbHocTb uMmnynbca yMeHb-
lwaeTcs, 3HAuUWT, NpeaMeT yaanseTcs, a ecnu
yBenuuuBaeTcs — npeaMeT  npubnuxkaetcs.
Hauunnas ¢ «M IND» nporpaMmMa BbINOMHSET LMK
3aAepXKU Mexay naykamu MMMYnbCOB W BLIBOZ,
Ha MHAMKaLMIo.

MpeobpasoBaHne U3 GuUHapHOro koga B Jecs-
TUYHbI MPOM3BOAUTCA TabMMUHBIM METOAOM MO
meTke «bin dec». 3ToT MeToa NosBonsieT HeOoMNb-
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:NHdpakpacHbI panap

;ABTOp npoekTa AGpamoB Cepreit asm_oren@inbox.ru
;BHYTpeHHUA MeHepaTop=4,0 My

list p=16f628

#include <p16f628.inc>

CONFIG _INTRC_OSC_NOCLKOUT & _BODEN_ON & _CP_OFF & _DATA_CP_OFF & _PWRTE_ON &
_MCLRE_OFF

_WDT_OFF & _LVP_OFF &

errorlevel -302 ;He BbIBOAUTbL P

banc0 macro
bef STATUS,RPO
bef STATUS,RP1
endm

banc1 macro
bsf STATUS,RPO
bef STATUS,RP1
endm

banc2 macro
bsf STATUS,RP1
bcf STATUS,RPO
endm

banc3 macro
bsf STATUS,RPO
bsf STATUS,RP1

endm
;KOHCTAHTbI
K K 1 equ D'9" ;KoHcTaHTa KonuyecTea UMNYNbLCOE B Nauke K_K_1-(1)
K_SL equ D'155" ;KoHcTaHTa 3aaepXKu AnA USMeHEeHUA MHAUKaAUUU ToKa ceBeToauona
K_ZAD equ D'25* ;KoHcTaHTa 3afiepXK1 Mexay navykamm
K_ Ol equ D'265" ;KoHcTaHTa BpeMsl OXMAAHMA UMNYTbca
;PEFTUCTPbI
I_sv equ H'20" ;PerucTp Toka cBerogmona
RF equ H21" sper.®@nara: ina nHankauum 4pasp=0-Hago nHaAMLY Mi.pasp, =1-Hago uHAUL CT.pasp
RD_I equ H'22* ;PErucTp AaHHbIX 4NA UHAUKALUK
equ H'23* ;HauMeHbwan uudpa AeCATUYHANA HA UHAVKALLUID
equ H'24' ;HanGonbwas undpa AecATUMHAA HAa MHANKALNIO
equ H'25° ;BPEMEHHbIN PerucTp AnsA uHANKauun
equ H26° ;BpeMEeHHBbII perucTp
equ H'29' ;BpeMeHHbIN perucTp
equ H2B" ;BpPeMEeHHbIN perucTp
equ H2D" spermcTp ans WH TOKa CBeTO,
equ H2F" ;PErucTp BpemMs OXuaaHus umnynbca
' D | equ H'30" ;perucTp ANUTeNbLHOCTU UMNynbca
W_COPY equ H'3E’ : Konua peructpa W
STATUS_COPY equ H'3F" ; Konusa peructpa STATUS

org 0
goto START

:Bektop c6poca

org H'20°
segment CLRF PCLATH
ADDWF PCL, F

dt 03F, 06, 05B, 04F, 066, 06D, 07D, 07, O7F, 06F
START ;MHMumanusaunsa perucTpoB npoueccopa

banc0 :Mepekn. Ha 6aHKD
cirf PORTA ;06Hynsem PORTA
moviw  B'00000111" ;BbiknioyaemM KoMnapaTtop

movwf ;PORTA-ungpoBble BXOAbl -BbIXOabl
cirf PORTB ;06Hynsem PORTB

banc1 ;Mepekn. Ha GaHk1
bcf VRCON,VREN ;BbIKNIOUNTL UCTOYHUK OMOPHOTO HaNpsiKeHns

moviw B'10000011’
movwlf OPTION_REG

moviw B'00110000'
movwf TRISA
moviw B"00000000"
movwf TRISB
moviw B'00000000"
movwf INTCON

banc0
bsf 20,1
movlw  3F
movwf FSR
Cir clrf INDF
decf FSR,F
btfsc 20,1
goto Cir

moviw  K_ZAD
movwf ZAD

32

;MopTel RAO-RA3,RA6,RA7 Ha BbIBoA, RA4-RA5-BBOA
;MopTbl RB0O-RB7 Ha BbIBOA,

;06LWee npepbiB 1 nNpep. no TMRO -3anpeleHo

;O4MUCTKaA BCEX permcTrpos
;20- HaYanNbHbLIA aapec
:KoHeuHbIn agpec

;20- HaYankeHbIA aapec

;3arpyxaem K_ZAD B W
;W sarpyxaem 8 ZAD

pasuskonempybmop 01-2004

;Harpys.pes.noprta B BbIKN,TakT reHep.Ha Bxon TMRO,npeaa. TMRO,koadg.aen=16:
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moviw  K_SL ;3arpyxaem K_SL B W
movwf D_SL ;W 3arpyxaem B D_SL
moviw K _O_I
movwf R_O_I ;3arpy perncTp By o vwMnynbca
moviw  D'01’
movwf |_SV ;YcraHaBnuBaem I_SV=1
H
CIKL
moviw  K_K_I ;3arpyxaem KonnuyecTtBo UMNYyNbCOB B Nayke
movwf  K_I
IMP decf K_Lf
btfsc STATUS,Z
goto EN_P ; Mayka 3akoHYUNaceb
movf I_SV.w ;3arpyxaem I_SV > W
iorwf PORTA,f ;Bknrouyaem cBeTtOAMOL
nop
nop
nop
nop
nop
nop
V1 movf PORTA,w ;PORTA->w
andlw b*11110000" ;Macka ansa o6HyneHns RAO-RA3
movwf PORTA ;BbIKnioyaeM ceeTOofuOn
nop
nop
nop
nop
nop
nop
nop
nop
nop
goto IMP
EN_P ;KoHew, naukm
btfss PORTA.4 ;npoeepsiem Gbina 1 B 4 paspaae PORTA
goto Y_IMP ;Het -Imnynbc nonyueH
decfsz R_O_If ;Aa -YMeHbllaeM BpeMA oXuaaHusa Ha 1
goto EN_P
moviw K _O_I sUMnynbc He 6bIN NonyJyeH
movwf R _O_I ;3arpy perucTp Bp [ uMnynbca
goto N_IMP
Y_IMP ;Cnan uMnynbca nonyyeH, CuMtaeM ANUTeNbHOCTL UMNYNbCa
moviw  K_O_I
movwf R _O_I ;3arpyxaem peructp BpeMeHU oXuaaHua uMnynbca
V3 btfsc PORTA4 ;npoBepsieM 6bin 0 B 4 paspage PORTA
goto N_IMP ;HeT -MIMnynbc 3akoHunncs
incf R ;YBenuu. perucTp AnUTenbHOCTU UMMNynbca
goto V3
N_IMP 33 anau p WU TOKa cBeToauoaa
decfsz D_SL,f ;MpoBepUTL CHETUMK ANA UHAMKALUK gocTur 0
goto M_IND
moviw  K_SL ;3arpyxaem K_SL B W
movwf D_SL ;W zarpyxaem B D_SL
;R_D_I<14-->TOK yBenuunsaem, >17-->Tok yMeHblaem
movf R_D_lLw sR_D_I->W
sublw D'14’ ;14-W-->W,BbluuTaeM Ans npoBepku ¢dpnara nepeHoca
btfsc STATUS,C ;np P cdnar " "
gotoP_|_SV ;R_D_I<17-->Tok yBenuunsaem
movf R_D_lL.w sR_D_I-->W
sublw D17’ ;17-W-->W,BbluuTaem Ans npoBepku dpnara nepeHoca
btfss STATUS.C ;npoBepsem d¢nar “nepeHoc”
gotoM_I_SV ;R_N>16-->Tok yMeHblaeM
;MHaue TOK He niMeHsiem
M_IND
cirf R_D_I ;0GHYNAEeM perncTp AnUTenbHOCTU UMNynbLca
movf I_SV,w ;3arpyxaem|_SV B W
movwf RD_I ;W zarpyxaem B RD_I Ha hankaunwo
moviw  K_ZAD ;KoHcTaHTa 3apepXxku Mexay naykamu
movwf ZAD
EN_1 decf ZAD,f
btfsc STATUS.Z
goto CIKL sUukn nporpammel
call zad_120ms
goto EN_1
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P_I_SV

incf I_SvV.f ;I SV+1->1_8SV
btfss I_sv.4 ;MpPOBePUTL AOCTUIHYT MaKCUMYM TOKa
goto M_IND ;Mocne yBennyeHnNA ToKa Ha BbIXoa,
moviw  D'15°
movwf |_SV ;YctaHaBnuBaeM I_SV=15 ecnu AOCTUIHYT MaKCUMYM TOKa
goto M_IND
M_LSV
decf IL_SV.f ;HeT; I_SV-1-->I_SV
btfss STATUS,Z ;MpoBepuTL AOCTUTHYT MMHUMYM TOKa
goto M_IND sMocney TOKa Ha
V2 moviw  D'01°
movwf |_SV ;¥ctaHaBnueaem I_SV=1 ecnun AOCTUrHYT MUHUMYM TOKa
goto M_IND
INDIK movf RD_I,w ;3arpyxaem RD_I -> W
call rastoynie sMpeobpasyem TaGnUuYHbIM cnoco6om koa RD_I B paccTtofaHne
clrff PCLATH ;:O6HyneHue cTapliero perucrtpa agpeca
call B_D ;MPEOGPA30BAHVME 0BONYHOI0 B fBONYHO-OECATUYHOE
;B Ha uH M yct nopaaka un
btfsc RF 4 ;nposepsem 6bin 0 B 4 paspsae peructpa RF
goto EX_UIM ;HET-uH, UI1 He
bcf PORTA,6 :OA-racum Ul2
movf ui1,0 ;3arpyxaem pernctp Ul1 ->W
call segment ;Mpeo6pasosanne DEC--> B CEMUCErMEHTHbI KO
andlw b'01111111° ;yCTaHOBKa Mackuv ans noprta B
movwf PORTB ;BblBOAUM AaHHbIe B NOpT B Ha MHAUKauuIo
bsf PORTA,7 ;3axuraem Ul1
bsf RF .4 JYCT n 2 p:
goto EX_UI2 3 nio UI2 He
EX_UI1  bcf PORTA,7 sOA-racum UI1
movf ui2,0 ;3arpyxaem peructp UI2->W
call segment ;Mpeo6pazosBanne DEC--> B ceMUCErMeHTHbIN Koa,
andlw  b01111111 ;yCTaHOBKa Mackv ans noprta B
movwf PORTB ;BbiBOAUM AaHHbIe B NopT B Ha nHAuKauuo
bsf PORTA,6 ;3axuraem Ul2
bef RF 4 JyCT T 1

EX_UI2 return
zad_120ms
moviw D25
movwf cnt1
deley decfsz cnt1,f

goto deley
clrwdt
call INDIK
return

B_D ;sMpeo6pasoBBbiBaeM bin 3 RD_I B dec u noMewaem B Ul1 n UI2

call bin_dec ;Mepekoaupyem bin->dec -TaGnANYHbLIM cCNocoGoM
clrf PCLATH ;O0HyneHune cTapliero perucrpa agpeca
movwf Ul W > Ul
andlw b'00001111" ;Macka ansa UI1
movwf Ul1 W -> Uit

swapf ul,w

andlw b’00001111°
movwf Ul2

return

;MeHAeM MecTaMM cTapluMe U Mnagwue 46uta ->W

;Macka ans Ul2
W > UI2

org H'300"
bin_dec bsf PCLATH,0
bsf PCLATH,1
addwf PCL,F
dt

; Tabnuua npeobpasoeaHus BIN -> DEC Ha 2 paspsaaa

00, 01, 02, 03, 04, 05, 06, 07, 08, 09

; Tabnuua npeo6paszoBaHusa RD_| B paccToaHue

dt 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
dt 20, 21, 22, 23, 24, 25, 26, 27, 28, 29
dt 30, 31, 32, 33, 34, 35, 36, 37, 38, 39
dt 40, 41, 42,43, 44,45, 46, 47,48, 49
dt 50, 51, 52, 53, 54, 55, 56, 57, 58, 59
dt 60, 61, 62, 63, 64, 65, 66, 67, 68, 69
dt 70,71,72,73,74,75,76,77,78,79
dt 80, 81, 82, 83, 84, 85, 86, 87, 88, 89
dt 90, 91, 92, 93, 94, 95, 96, 97, 98, 99
;
org H'200"
rastoynie

bcf  PCLATH,0
bsf PCLATH,1
addwf PCL,F

dt 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF

end
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puc 2.

UMM KONTMYECTBOM LLArOB BbINONHUTL npeobpa-
30BaHve, B OTNMYME OT OPYrMX METOAOB, M YTO
caMoe BOXHOe, MHauuMpoBaTb ofa paspsiga ©
OAMHAKOBOM  ASIMTENbHOCTLIO U, TEM CaMbIM,

«OTKJITKOYATEIb»
SNIEKTPOCETWU

Mopasnsaowee 60NbLWMHCTBO NOXApPOB NpouUc-
XOOWT M3-32 HEWUCNPaBHOCTW anekTponpubopoB
WNU  HapylweHud ux npaBun  3KCnnyaTauuu.
MoaTomy, nio6oe NoXxapHO-OXpaHHOE YCTPOWCTBO
[OIKHO B MEPBYIO oYepelb, NpU BO3HUKHOBEHUU
NOXapHOro curHana, oTkIoYaTh NoAaYy AneKTpo-
9Heprum B kBapTUpy. OaHako, caenatb 970 He Tak
NpOCTO, KaK KaXeTcs Ha nepsbii B3rnga. MNMogaya
HanpsKeHWs1 Yepe3 Kakue-To pene unu nonynpo-
BOJHVKOBbIE BbIKNIOYaTeNIM TPYAHO BLIMOMHUMO
TeXHW4eckn K 4epeBato cbosmum B pabote
annapatypbl. K TOMy e, 8TM KOMMyTUpylOLMe
ycTpoicTBa paboTas B NpoAoSKUTENEHOM PeXU-
Me OygyT HarpeBaTbCsl UM caMu  CTaHyT
MCTOYHUKOM NOXAPHOW ONacHOCTU.

Ho OTKNMIOUMTL 3NEKTPOIHEPrUID OT KBapTUPbI
MOXHO U ApyruMm crocobom. Ceitvac, B pacnpe-
[enUTeNbHBIX LMTKAX YCTAHABNMBAIOTCS aBTOMA-
TUYECKUE TEPMOBbIKIIOHATENN, PACCYMTAHHbIE Ha
Tok oT 15 go 30 A. MNpu KOPOTKOM 3aMblkaHUN B
NpoBOAKE WNU neperpyske MNo TOKYy 9T
BbIKNIOYaTENM pa3sMbikaloTcsi. Takum o6Gpasom,
ONEKTPMYECTBO  MOXHO  OTKIIOYMTb,  €CNin
YCTPOUTL Neperpysky rae-Hubyab, BO3fne camoro
BBOJA NMPOBOAKU B KBApTUPY (a elle nyulle, — Ha
NeCTHWYHOW  kneTke, MNpsMO B LUUTKE).

obecreunTb paBHOMEpHOE CBEYeHWe WHAMKaTo-
poB. [ina BbiBOAA AA@HHLIX HEMNOCPeACTBEHHO B
CEeMUCErMeHTHBbIN MHAMKaTop HeoBXoaAMMO Npous-
BECTU eLlie M ABOUYHO-CeMMCErMeHTHoe npeobpa-
30BaHue npy nomoLumn Tabnuupbl «segment».

HanaxvBaHne ycTponcTBa CBOAUTCA K 3anucu
HeobxoaAuMbIX KOAOB NepekoaupoBku B Tabnuuy
«rastoynie», nocne Toro kak ycrtpouctso Gyger
cobpaHo, onpo6oBaHO M W3MepeHbl paccTosiHUA
Mexay npeaMeToM U papapom. JTta npoleaypa
HeoOXoAMMa AN TOro 4TOObl UHAULMpYeMoe
PaccTosiHNe COOTBETCTBOBANIO AENCTBUTENbHOMY.
CnegyeT ynoMsiHyTb, YTO OTpaxaTenbHasa Cno-
coBHOCTb MpeaMeToB pasHas U 3aBUCUT He TOrb-
KO OT NIOTHOCTM, HO U OT LiBeTa.

YcTtpoiicTBo cobpaHo Ha nnate (puc. 2) U3 ogHo-
CTOPOHHEro (hoNbrMpoBaHHOTO CTeKoTeKkcTanmTa
pasmepamu 58x45 mm. Ceetoguop HL1 3aknio-
YeH B BOPOHKOOGPAa3HbLIN, YepHbIA HeNpO3paYHbIil
Ans UK nanyveHns akpaH, Tak 4Tobbl UsnyyeHue
C Hero nonapano Ha (OTONPUEMHUK TONBKO B
pesynbTaTe OTpaXeHusl OT npegmMeTa.

Abpamoe C.M.

Mp1 BOSHMKHOBEHUM MeEpPErpyskn TEpPMOBLIKITIO-
vyaTernb LUMTKA PA3OMKHETCA M OTKIMIOYUT Hanpsi-
KeHMe OT KBapTWpbl, a cama neperpyska byget
HOCUTb XapakTep KOpPOTKOro UMMyrbca, AnuTerb-
HOCTb KOTOPOFO 3aBUCUT OT BbICTPOTHI peakuuu
TepMOBbIKIIO4aTens.

MpyHUMNManbHas cxeMa Takoro «3aMblKaTensy
nokasaHa Ha pUCyHKe.

CwrHan oT oxpaHHOro ycTpoicTBa noctynaet Ha
knemMmbl X1 1 X2. OnToTUPUCTOP OTKpbIBAETCA U
BO3HWKaeT neperpyska no uenu VD1-VD2-VD3-
VS1. Tok pocTuraeT KpUTUYECKOro 3HAYEHUs U
TEPMOBBIKIIOYATENb  SNEKTPOLYMTKA BbIKIIOMaeT
nopavy HanpsbkeHusl.

VD1-VD3-2[]203

PRE
TO-145-50-6
| X1o IO 06 —jqigid—»

OnTotupuctop VS1 - niobolt gpyroit ua cepuu
TO-142 wnu TO-145 Ha HanpsbkeHUe He Huxe
300 V n 1ok He Hwxe 50 A. [Ouogb 20203 c
nobon GykeoW, MoryT ObiTb 3aMeHEeHbl Ha
KO206A-B, 2[12990A-B, KO2990A-B.

XKenatenbHo, uTO6bI OXpaHHOE YCTPOWCTBO
nojaearno Ha ONTOTUPUCTOP He OYeHb ANUHHbINA
WMMNYNbC, HO [OCTaTOMHLIA [AnNsi  yBePEeHHOro
cBpoca TepMOBLIKIOYATENS.

Osepckuli 1. M.
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CUTHAJTM3ATOP
OTKPbITOIO
XOJNOAUNbHUKA

B crapbix xonogunbHuKax Mapkum «3un»
6bina o4eHb TsKenas ABepb C TYIMM 3aMKOM
N NpyXWHOW. TaKkoil ABepbld HyXHO 6birno
xnonaTtb Kak aBTOMOGMNbHOA. KoHeuHo, aTo
6bio  He oueHb ygobHO, HO y 3TOrO
Heyno6cTea 6bin M CYLLECTBEHHBIA Nntoc, —
npvBbl4ka  CUMbHO  XronaTb  ABepbio
npuBoauna K ToMy, YUTo ABepb Obina Bcerga
3aKpbiTa. B COBpPEMEHHbIX XonogunbHUKax B
KayecTBe 3aMKka MPUMEHSAETCA  «MarHUTHas
pesuHa», a ABepb 3akpernsieHa Tak, uTo Ana eé
3aKkpbiBaHMsi He  Tpebyetca  ycunuin. B
pesynbTarte, TakoW «nporpecc» npusen K ToMmy,
4YTO [ABEpPb HOBOTO XOMoaunbHUKa O4YEeHb 4YacTo
OCTaeTcsl OTKPbITOW. MMOTOMY, 4TO OveHb TPYAHO
paccuutatb cuny. Ecnm peepbio  «nepexnon-
HYTb», TO OHa OTCKaK1BaeT N OCTaeTCsl OTKPLITOM,
a ecnu «HepoOXnonHyTb», TO MarHATHaA pe3vHa
He cXBaTkbiBaeT, WU [OBepb ONATb OCTaeTcA
OTKPbLITON.

Y1o6bl He WMCMOPTUTL JOPOrOCTOSIUMIA annapar
HeobXoAMMO OCHaCTUTb XOMOAUNMbHUK 3BYKOBbLIM
CUrHanu3aTopoM, KOTOpbI Npeaynpeaut O TOM,
YTO 3aKpblBaHWe [ABepu MNPOLIO  HeyAauHo.
Mpolle Bcero TakoW CUrHanM3aTop MOAKMIOYUTH
napannenbHO nammne BHYTPEHHEro OCBeLleHus, —
TOrAa He npuaeTcs AymaTtb OT KOHCTPYKUWMM Aat-
Yuka Asepu.

Ha pucyHke nokasaHa cxema OfjHOro U3 BO3MOX-
HbIX BapMaHTOB Takoro 3ByKOBOTO CUrHanuaaropa.
OH npepcTaBnsieT coboil MbE3O3BOHOK, aHano-
MMYHBIA TenedgoHHOMY, WU KMoy, YnpaBnsoLmniA
3TUM 3BOHKOM.

Paccmotpum cxemy nogpoGHee. [Mpu OTKpbI-
BaHWM [BEpW Ha CXeMy MoaaeTcsl HanpsikeHue
220V. 310 HanpsbkeHWe BbINPSAMNAETCA BbINPS-
mutenem VD1-R1-C1 u koHgeHcaTop C2 Hauu-
HaeT MeprneHHo 3apshkaTtbesl Yepes R2. Cnycts
HECKONbKO CEKyHA, HanpsbkeHue Ha C2 gocturaet
YPOBHSI 0kono 5 V 1 3TO NPUBOAUT K OTKPbIBAHUIO
noneBoro Kro4yesoro TpaHanctopa VT1. Yepes
Hero u guoa VD2 k anekTpoceTu MoAakro4aeTcs
3BYKOBOW reHepaTop Ha TpaHaucTope VT2. U pas-
[aeTcs 4OCTAaTOuHO IPOMKMIA HENPEPbLIBHBIA 3BYK,

MPOCTAA
CUTHAITN3ALUA

CurHanusaums npegHasHayeHa Ans oxpaHbl
CKINaACKoro nomeLleHus.Cxema oueHb npocTa Kak

L
vD3 4
KC1561

Mocne 3aKkpbiBaHUsA OBepu nNUTaHue OT CXeMbl
OTKIIOMAETCA U 3ByYaHUe npekpallaeTcs.

CurHanusatop cobpaH 0O6bemHbiM crocobom B
Kopnyce OT HeucnpasHoro TenedoHa-Tpyoku. OT
atoro xe TenedoHa-Tpybku wucnonb3yetca WU
Mbe3okepamMnueckuii 3BykomanyyaTtenb BMECTO CO
cxemoit Ha TpaHsuctope VT2. TpyGka, npu
MOMOLLM «JUMYYKU» MPUKPerieHa Ha Kopnyc B KO-
TOPOM pacronoXeHa namna OCBELUEHUS XOno-
OUIbHUKA.

DOuoabl KO105I MoxHo 3ameHuTb Ha K209 unu
nnopTHeiMu 1N4007 (Mnu ApyrMmM Ha Hanpsbke-
Hue He meHee 400 V). Ctabunutpon KC156 mox-
HO 3aMEeHUTb MoGbIM ManoMOLLHBIM Ha Hanpsibke-
Hue B npepgenax 5...15V. KonpeHcatopel C1, C3
[OMKHbI ObITb Ha HanpskeHue He MeHee 360V.
TpaHsuctop VT2 moxHo 3ameHuTb Ha KT503.
AHarora nonesoro TpaHauctopa BS170 Her.

CHayana HyXXHO NpoBepuUTb 3ByKou3ny4aTenb.
Otkniounte ero oT ctoka VT1 u nopgkniouute
npsMo K anekTpoceTu. [lomkeH GbiTb 3BYK BbICO-
koro ToHa. Ecnu HeT, To Hyxpaetcs B noabope
HomuHana Ré.

MpomMexyToK BpEMEHM, CryCTA KOTOpbIA, CUrHa-
nusaTop [OIKeH HayaTb 3By4aTb, MOXHO YCTa-
HOBUTb nogGopom HomuHanoe R2-C2-R3.

Hanaxueas cxemy W akcnnyaTupys e€ noMHUTe
0 npaBuUnax TexHUkU GesonacHocTH Npu paboTe ¢
3NeKTPoyCcTaHOBKaMM, MUTAIOLLMMUCS OT 9NEeKTpo-
ceTu.

CmenaHos B.

Jlumepamypa : 1. A.Cepeaees. COC — cueHarnu3sa-
mop omknodYeHuss cemu. x.Paduo 10-2003, c.43.

B c60Opke U HanaXvBaHUM, Tak U B 3KCnnyaTauun.
Pa6oTaeT Ha cupeHy Ans aBTOMOGUNBHOW cUrHa-
nusauun. JaTtuuk — KOHTaKTHbIA, Ha pasmblkaHue
(NpU  OTKpbIBaHUM [BEPU KOHTaKThl AaTyvka
pacxodsaTCA UMM OTXOAUT MOCTOSIHHBIA MarHuT oT
3amblKalollero repkoHa). MNocraHoBka 1 cHATUE C
oxpaHbl MPOU3BOAMUTCS CHapYXWU MOMELLEHUS.
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3pecb moryt gBa Bapu- |

aHTa. B nepeom cnyuae,
porib BLIKMIOHATENs CUrHa-
nmsauun BbINOMHAET
Tporika  GONTUKOB WK

HL1 Un

"kpacHbil"
7| R3 b—o-

1K

rBO3AMKOB Ha HapyKHOW
NOBEPXHOCTU OBepU, KOTO-
pble  HY)XHO  3aMKHYTb
MeTannmMyeckum npegme-
TOM, BO BTOPOM chy4ae,
9T0 MOryT GbiTb FepKOHbI,
3aMacKkvMpoBaHHble B 061B-
Ky [ABepW, [AepeBsiHHYI0
obwmeky. B atom cnyyae
YCTAHOBKa Ha OXpaHy W
CHATUE C OXpaHbl BbINOS-
HAETCA nopHeceHneMm K
onpeaeneHHoMy MecTy
Knoda —  NOCTOSAHHOTO
MarHuTa.

MHavkauma «BKMIOYEHO —
BbIKITIOYEHO» MpY NOMOLLU
ABYX CBETOAMOMOB pasHbIX

LBETOB.
Mutaetcs cucrema oOT

WUCTOYHMKA  NOCTOSIHHOrO

TOKa HanpshkeHuem

9...15V, ato MoxeT 6bITb L __

ceTeBOW apjanTep, akkymynatop unu Gecnepe-
6oiHass koMOMHaUMA U3 aganTepa U akKyMmyns-
Topa. BaxHo, 4To6bl UCTOMHUK NUTaHUA Gbin pac-
CUMTaH Ha TOK, MOTpebnsemMblii cMpeHoi (06bIMHO
0,3...1A).

MpuHUMNManbHas cxema nokasaHa Ha PUCYHKe.
Kak BugHo, aTo gsa RS-Tpurrepa. MepBblit M3 HWX
Ha anemeHTax D1.1 u D1.2 npegHasHaqeH Ans
BbINONHEHWSA DYHKLUMM BbIKIOMATENs, a BTOPOW —
Ha aneMeHTax D1.3 M D1.3 HeceT dyHKuMIO
«OXpaHHOW 3awenkuy». Mpu paamblkaHUN KOHTaK-
ToB S1 OH NpUHUMaeT HyneBoe COCTOSIHMEe, YTO
NpMBOANT K OTKPbIBaHUIO TpaHaucTopor VT1 u
VT2 v BKITIOYEHUIO CUpEHbI B1.

3pyuaThb OyeT A0 TeX noka eé He BblikItoYar.

BknioyeHne W BbIKMIOYEHME  NPOM3BOAMTCSH
3amblkaHueM Todek X1, X2, X3. [Ana Toro 4tobbl
NocTaBUTb OOGBEKT Ha OXpaHy HYXXHO 3aMKHYTb
ToukM X2 u X3. MNpn stom Ha BbiBOg 6 D1.2
nogaetcs norvdeckui Honb. Tpurrep D1.1-D1.2
nepeksloyaeTcsl B ©AWHUYHOE MOofioXeHne |
nossonsietr BTopoMy Tpurrepy (D1.3-D1.4) 6biTb
YCTaHOBMEHHbIM B HyneBoe MoJfioXeHne npu
nogave ypoBHSA NOTMYECKOro HynA Ha BbiBog 13
D1.4. Tpu noctaHoBKe Ha OXpaHy 3axuraeTtcs
ceetoguog HL1 kpacHoro useta. UToObl BbIKIIO-
UWTb CUrHaNMU3aLMIO UIIN CHATb OGBEKT C OXPaHbl
HY)XXHO 3aMKHYTb TO4kM X1 1 X2, npu 3TOM 3aXu-
raetca ceetognon HL2 senenoro ugeta. Jlor.
Homnb nogaeTcs Ha BbiBog 8 D1.3 mn Tpurrep D1.3-
D1.4 npuHyauTenbHO yCTaHaBNMBaeTCs B AVHU-
HOYHOE MOMOoXEeHVE U YAePKUBAETCS B HEM.

1

U} -
HL2 "senensbii”

D1-K56171A7
VT1

HA1

R7 6,8K

Bca cxema (KkpOME MCTOYHMKA MWUTAHWA W
cupeHbl) cobpaHa Ha OAHON ne4aTHOW nnate ¢
OfIHOCTOPOHHUM pa3MeLLieHNeM neyaTHbIX A0po-
Kek.

Mukpocxemy K561J1A7 MOXHO 3aMeHUTb aHaro-
rom cepun K1561J1A7 wnm umnopTHbIM. Ecnn
ucnonbayetca Mukpocxema K176J1A7, To Hanps-
XEHWe WCTOMHMKA MNUTaHUSi He [OMKHO ObiTb
6onbLue 10-11 V.

Cesetoanodbl — WUMMOPTHbIE,  HEWU3BECTHOWM
Mapkn. MIX MOXHO sameHuTb nobbiMu cBETO-
avopamy  obliero  NpuMeHeHusl,  BUAWMOTO
crekTpa MuanyyeHuss u pasHoro usera. MoxHo
oOMH U3 ceeToavopoB ybparb, Hanpumep, HL2,
Torga, HL1 6ypet mHaMumMpoBaTth BKMlOYeHUe Ha
oxpaHy.

Tpanauctop KT361 MOXHO 3aMeHUTb aHarormy-
HelM KT3107. TpaHsuctop KT817 — Ha KT815,
KT819, KT805, KT807.

CurHanu3aumusi  aKCcnnyaTuMpyeTcs Yxe OKomno
Tpex ner, n nokasana cebs kak npocToe N Hagex-
HOE YCTPOWCTBO.

CurHanusauus aHanoryHa onucaHHom B J1.1, Ho
Gonee npocta M paccuMTaHa Ha  OXpaHy
noMelLLeHus], a He aBToMoGuns.

Bopucos 1. A.
Jlumepamypa :

1. Bopucoe 1.A. Aemocmopox Ha K561J1A7.
. PaduokoHcmpykmop 12-2003, ¢.35-36
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HECJIOXKHAA
ABTOCUTHANTN3ALINA

OTe4YeCTBEHHbI  PbIHOK  aBTOCUrHanM3auuin
HacblleH, HO HecMoTps Ha 3Ty HacCbIWEeHHOCTb,
NpPOCTbIX, OpUrMHanNbHbLIX W HeOOopOorux CcucTem
HeT. I'Io:aTomy, MHOrMe crtapbleé oOTe4YeCTBEeHHble
aBTOMOGMNM BOOOLLE He OCHALLATCH OXpaHHbI-
MU cucTeMamu (onsa Briagenbua ctaporo BA3-01
UeHbl «kycatoTca»). OpHako, WMEHHO Takue
MalUMHbI ceryac Yalle BCero noasepralTcs pas-
rpabneHuto. MNMpuymHa 3TOro MMEHHO B OTCYTCTBUU
CUrHanuaaumm (NpecTynHUKaMm «HW3KOW KaTero-
pvUn» Takme MalmnHbl KaXyTcss Haumbonee [ocTyn-
HbIMU, A NOXUBUTBLCA TaM €CTb YeM [ akKymyns-
TOp, reHepaTop, cucTemMa 3axuraHus, koneca). Ho
KkpoMme ceGectoMumocTM  paguonobutensckue
aBTOCUrHanm3saLmm MoryT 6biTb UHTEPECHbI U TEM,
4TO, 3a4acTyl, B HUX UCNONb3YHOTCS HECTaHAAPT-
Hbleé GXeMHble peLLeHUs], He PacrpoCTpaHeHHble B
NPOMBILLSIEHHBIX CUCTEMaX, 4TO, HEeCMOTps Ha
npocToTy, AenaeT Ux BecbMa 3¢peKTUBHLIMM.

npwxata K MeTanny KysoBa aBToMobunsa. OTo
NpocTo cAenatb MoA CUAEeHbeM BOAUTENS WU
naccaxvpa, WCMonb3ys 3MIEMEHTbl KpenneHus
CUAEHUSA KaK CPEACBO aKyCTUYECKON CBA3N Ky30Ba
€ 3TUM MUKPOPOHOM (MUKPOGPOH YCTAHOBMEH Tak,
4To npwkat membpaHoi kK GonTy KpenneHus).
XoTs,, MOXHO npvgymatb W fapyroi cnocob
nepepa4u konebaHui oT Ky3oBa K MUKPOCOHY.

Mpu NpUKOCHOBEHUM MeTannuyeckum npegme-
TOM (MHCTPYMOHTOM) K Ky30BY MalUMHBI MU K
OpYTMM €€ MeTannmuyeckum 4actsam (kK korecam),
a TaK e, npu yaape no KysoBy, B MeTarne Kyso-
Ba BO3HUKAIOT aKycTM4eckne konebaHus, koTopble
nepepatotcsi MUKpodpoHy. Ha Bbixoe MUKpodoHa
NOSIBNAETCA XaoTM4yeckoe MepeMeHHOe Hanpsi-
XEeHue, KOTOpoe YCUNWBAETCA TPaH3UCTOPHLIM
ycunutenem u npeobpasyercs B XxaoTU4eckue
VMMNYNbChI, BOCNPUHUMAEMbIE TIOMVIKOM.

Kpome aToro pgaTtuumka, elye npemeHeHbl 06bly-
Hble KOHTaKTHbIE AaTYUKU.

MpuHUMNUanbHas cxema curHanusaLum nokasa-
Ha Ha puCyHke. B MOMEHT BKMIOMEHUA NUTaHUA
HauMHaeTcs s3apsgka koHpeHcatopa C6 uepes
peauctop R7. [lo HamnpsixeHUs Norm4eckoro ypos-

VD1
K521A

VD4|4814A
+

R12 750
-« VD5 AJI307
S1 +13,5V

€70,33
|

;D21 I D2.2

4

R7
680K

/A
R8 680K

Hwke npuBOAMTCS OMMCaHME HECNOXHOTO OX-
paHHOro YCTPOWCTBA, CHAENaHHOro Ha OCHOBe
patyvka Ha 6ase yronbHOro MukpocoHa Tene-
oHHoro annapara.

MpuHuMn paboTbl JaTyMKa TakoB : YrOSbHbIA
MUKPOMOHHLIN Kanctonb TenedoHHOro annapara
NPUKpennseTca BHYTPU canoHa aBToMoGUns
Takum obpasom, 4yTobBbl ero MembpaHa 6Gbina

38

D1-K561/1E10
" D2-K561J1E5
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HA 3TO 3aHMMaeT okono 5-10 cekyHa. B TeyeHun
aToro BpemeHu Ha Bbisoa 1 D2.1 nopgaetcs noru-
Yyeckasi eAMHMLA U MyNbTMBMGPaTOp Ha SneMeH-
Tax D2.1-D2.2 He paboTtaeT, TPaH3UCTOPHLIA
kod Ha VT3 u VT4 3aKkpbIT, 1 TOK Ha 06MOTKY
pene 3BYKOBOTO CMrHana He nocrynaer.

B 1O xe Bpems, npoueccom 3apsgku C6 RS-
Tpurrep Ha anemeHnTtax D1.1-D1.2 npuHygutensHo
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YCTaHOBIIEH B HyneBoe cocTosiHue. [loatomy,
HUKaK/e BO3AENCTBUA Ha AaT4Mku K USMEHEHWIo
€ro COCTOSIHUSI He NMPUBOASAT.

Mocne 3apsigkv koHAaeHcaTopa C6 HauuHaeT pa-
6oTaTb MynbTMBUMGpPATOp, HO 3TO HE NMPUBOAUT K
BKITIOYEHUIO 3BYKOBOTO CMrHamna, noTtoMy u4To,
TPUIrep oCcTaeTcs B HYNEBOM MOMOXEHUM.

Akyctuyeckuin patamk — M1, curHan c ero
BbIXOAA YCUNWUBAETCS OAHOKCKaAHBLIM Yycunute-
neM Ha VT1. YyBCTBUTENLHOCTL AaT4MKa MOXHO
YCTaHOBUTb  MOACTPOEYHbIM pesuctopom R2.
Mmnynbcbl U nepemMeHHoro Hanpsbkelus hopmm-
pyloTca petektopom-cbopMMpoBaTenieM Ha auo-
pax VD1-VD2 u 1paHsuctope VT2. B cocTosiHum
nokosi Ha konnekrope VT1 HanpsikeHue Mo ypos-
HIO FIOrMYECKOW eAWMHWLUBI, a Npu OEeNCTBUM Ha
[aTymK, — MMMNYnbCbl.

KoHTakTHble pAaT4uuku Bce BKKOYEHbl napan-
nenbHO, U MpW BO3OEHCTBUM 3aMbIKAIOT KaTog
avoaa VD3 Ha o6LWwuit MUHYC (Ha «Maccy» aBTo-
mobuns). B nobom cnydae, Ha BbiBoge 11 D1.3
nosiensieTcst NM6o NOrM4Yecknidi Homb, NMGO Hyne-
BOW wuMmnynbc. OTO MPUBOAUT K TOMY, YTO Ha
BbiBog 8 D1.2 noctynaer normyeckas eauMHuUA
(MnM MMNynbC), KOTopas ycTaHaBNMBAaeT TpUITEp
D1.1-D1.2 B eguHun4HOe cocTtosiHwe. EguHunua c
Bbixoga D1.1 mHBepTupyetca anemeHtom D2.3,
anemeHT D2.4 oTkpbiBaeT U nponyckaeT, WUHBEp-
TUPYs, UMNYNbCbl C BbIXO4a MynbTUBMGpaTOpa
D2.1-D2.2 Ha TpaH3UCTOpHLIA Kov VT3-VT4.
Kniou nepuogudecku OTKpLIBAETCA U Nepuou-
Jyecku NnopaeT nuTaHWe Ha obMOTKy pene curHa-
na (Mmetowlerocsl B MalluHe), aBTOMOGUMBHbIN
curHan 3syuuT npepbiBucto. MpogomkaeTtca Ao
Tex mop, noka koHaeHcatop C5 3apspkaeTcs
yepes pesuctop R6. Mocne Toro, kak HanpskeHue
Ha C5 pocTUrHeT nopora Nornyecko eauHvLb,
Tpurrep D1.1-D1.2 Bo3sBpallaeTcA B Hynesoe
nomnoxeHue 1 3By4aHue cUrHana npekpaliaeTcs.

Hdatunk Ha ocHoBe MuKpodoHa TouT B cebe
ONAacHOCTb 3aLMKIIMBAHWA CXEMBbI, NOTOMY, YTO OH
MOXET BOCMPUHATE akycTudeckue KorneGaHus,
Bbi3BaHHble BuOpaLMell M 3By4aHUe 3BYKOBOTO
curHana aBToMoGUnNsA, a Tak Xe, ycunuTtesb Ha
VT1 MoXeT BOCTPUHATL 3NeKTpUYEecKue NnoMexu,
BbI3BaHHLI® UCKPEHWEM KOHTaKTOB npepbiBaTenst
3BYKOBOTO curHana. C 3TuM MoxHO 6GopoTbes
pasHbIMKM cnocoGamu, HO Mpolle BCero, OTKMio-
YyaTb BXOJ YCTPOWCTBA MoOCrie Hayana 3ByvaHus
curHana, U BKIouaTb ero u4epes Hebonbluoe
BPEMSA MOCNe MpekpalleHns ero 3syvyanus. Ons
aToro cnyxwuT anemeHT D1.3 n C8-R9. Kak Tonbko
Ha Bbixoge D1.1 nosBnseTca eauHUUa HauUMHaeT
sapsxkatbess C8 4vepe3s R9. Uepes ogHy-ABe ce-
KYHOBI OH Y)Ke 3apsbkeH A0 YPOBHS mopora noru-
Yeckon eavHULbl U, 9TOW eauHWLEeHn, SrNeMeHT
D1.3 3abnokupyetcs. Tenepb, Ha ero Bbixode
6GyneT Bceraa noruMyeckuit Hynb, HE3aBUCUMO OT
TOro, UTO TBOPUTCA Ha ero BbiBoge 11, — dhaktu-
yecku, BXop cucTembl 6yaeT 3akphbiT.

Mocne okoH4YaHUA WHTepBana, B TEYEHUU KOTO-
poro, 3BY4MT CUTHanm asBTomMobuns, Ha BbixoAe
D1.1 ycraHaBnuBaeTcs Honb. Ho pas6nokuposka
anemeHta D1.3 npoucxoaut He cpasy-xe, a
CMyCTSi HEKOTOpOe BpeMsi, koTopoe TpebyeTcs Ha
paspagky C8 yepes R9.

Takum o6Gpasom, 3auuKnMBaHUE MWCKIIOYAEeTCs,
Jaxe ecnu CywecTBYeT HenocpeacTBeHHas
aKycTUdeckasi U MexaHUdeckasl CBSisb Mexay
AaTymkom M1 1 3ByKOBbLIM CUTHArIoOM.

OTKMIOYEHWe CUTHANM3aLMK BLINONHSAETCA B ABa
atana. CHavana Heo6xoAMMO MOAHECTU MarHWT-
Hblii Bpernok K W3BECTHOMY MeCTy OCTeKNeHus
aBTOMOGUNA, 3a KOTOPbIM pasmMelleH repkoH SD1.
KoHTakTbl €ero  3amblkaloTcsl U pas3pspKaloT KOH-
peHcatop C6. Tenepb cxema oka3blBaeTcs B
TaKOM )& COCTOSIHWM, KaK cpasy e nocrne BKIio-
YeHUs NUTaHus, TO ecTb, B TeueHun 5-10 cekyHn
OHa He CTaHeT pearMpoBaTb Ha CUrHanbl gaTuu-
KOB. B TeUeHUn 3TOro BpeMeHU HYXXHO OTKIMIOUUTb
CUrHanusaumio U3HyTpu canoHa npu MoMoLUu
Tym6nepa S1. 31oT TyMGnep fomkeH ObITb rae-
TO CrpsATaH, YToObl NOCTOPOHHMUIA YESIOBEK HE MOT
ero GbICTPO HaWUTH.

TakmMm 06pasoM, curHanuMs3auma BKIOYAETCA
Tymbnepom u3 caroHa, 3aTem creayeT BbiAepxkka
B 5-10 ceKkyHfl, KOTOpas AaeTCA Ha BbIxoA noaen
Y3 MalMHbI M 3aKpbiBaHue Bcex ABepel. Mocne,
cucTeMa nepexoauT Ha OXpaHy, W, MPU MexaHu-
YeckoM BO3fJeWcTBMM  (yAap, NpUKOCHOBEHWe
VHCTPYMEHTA) BKIIOYAETCA NpepbLIBUCTAsA CUrHa-
nu3auusl, BOCTPOMU3BOAMMAS LUTATHLIM ABTOMO-
6UNBHBIM cUrHanoMm, 3By4allas okorno 30 cekyHa.
Ecnn oTkpblTa ABepb UNKU Apyroe YCTPOWUCTBO,
0bopynoBaHHO®  KOHTaKTHBIM ~ AaT4MKOM, TO
curHanusauvsi, ¢ HeGonblwuMK nepepbiBamu,
3BYUUT CTONMbKO BPEMEHU, CKOMBbKO 3TOT AATUMK
OCTaeTcs 3aMKHYTbIM, HO He MeHee 30 cekyHA.

Onsa oTknioveHus (naeHTUdMKaumMn Bnagensua)
TpebyeTcsl MOCTOAHHBIA MArHWUT, €ro XenartenbHO
BMOHTUPOBATb B Bpenok Ana Kioyein.

Ecnu aBTOMOGUNb He WMMeeT perne 3BYKOBOMO
CUrHana (curHan nopgknioyeH HermopeAcTBEHHO Ha
pyneBylo KHOMKy), HeobxoaMMo 3TO pene ycra-
HOBUTb W MOAKMIONATL CUTHaM K CuUrHanusauuu
TOMBKO Yepes Hero.

HanaxwBaHue gatumka saknodaetcs B nogbope
conpotueneHuss R1 Tak, 4to6bl HanpsbkeHue Ha
M1 6bino B npepenax 1-3V u nog6ope R3, Tak,
YyTOObl HanpsikeHue Ha konnektope VT1 6bino
PaBHO NOJIOBUHE HanpsbkeHusi Ha VD4,

MOXHO YCTaHOBUTL BPEMEHHbIE WHTEpBasbl,
NPOAOIMKMTENBHOCTE BBIAEPXKKA MOCHe BKIOYe-
HUA NUTaHWS ycTaHaBnuBaeTca nog6opom R7,
NPOAOMKMTENBHOCTE 3BYYaHUs curHana — R6,
YyacToTa npepbiBaHUsA 3By4aHus curHana — R8.

Curnkos B. H.
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AOBEPHbBIE JATHUKHA
ABTOMOBUNA

KoHeuHo, He CeKpeT, 4YTO Hawwu

YPOBHIO 1OF. eAuHUUbl. Tpu OTKpbIBAaHUM ABEpU
BOOWTENS pa3sMblkaeTcs repkoH SG1. 1o npueo-
AMT K TOMY, 4TO Ha Bbixode anemeHTa D1.2 Bos-
HUKaeT ror. Horb, VD4 OTKpbIBAeTCA W, B KOHEY-
Hom utore, pene P1 BknioyaeT ceeT. Ho, npu pas-
MblkaHMKM KoHTakToB SG1 npoucxoauT elwe K

asToMOGUNK
LUeHCTBa u
MHOTOUUCTIEHHBIX
[OBepHble BbIKIIOYATENM  OCBELLeHUs!
canoHa. Mol aBToMoGUIb AOCTATOYHO

aaneku
KavecTBa.

oT  coBep-
OgHO M3
"cnabbix mect"

c2 2 S
1000m I H818A
D1.1

R2 1M

ctapeblii (BA3-2108 1988 ropa), noato-
My, TO YTO 3TW faTyuku He paboTaloT
nokKasanocb HopMalibHbIM. Ho nocne
MX 3aMeHbl, HOBble HOpMaribHO npopa-
6otanu meHbwe nonyropa. KoHTakTbl
AaT4yMKOB He3auwuleHbl OT aTMOCd)ep-
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HbIX BO3AEUCTBUA U OYeHb BbICTpO
NOKPLIBAIOTCS OKUCNAMMU.
EAVMHCTBEHHBIV peanbHbIi BbIXOA U3

HOBBIX AATYMKOB. [EPKOHbI MOXHO
YyCTaHOBUTbL B Nasbl, Npopes3aHHble B

R3
82K

D1.2

Topuax "Topnepb!" aBTOMOBMNA, Kak 86z
pa3 B Tex MecTax, rae K Hel npuxu- ﬂ
MalTcA OBepu. 3areéM  repKOHbl
3aKpbIBAIOTCA Knesiwei neHTon. A B

KayecTBe MarHWTOB MOXHO MCMOMb30-
BaTb MarHUTbl OT MarHWTHBbIX Llalek
WMK WaxMaToB. 3T MarHuTbl NNockue
M UX Nerko YCTaHOBUTb B NpopenaH-
HbIX yrnyGneHusix B oGuBke ABepeil, a
3artem,
NEeHTOM.

Mpobnema B TOM, YTO [AOCTYMHbIe
repkoHbl 3aMblkalolLye, U nonyyaetcs,
4YTO OHU paBoTaloT HAOBOPOT — MX KOHTAKTLI MPU
3aKpbITbIX ABEPAX 3aMKHYTbl, @ MPU OTKPBITbIX
pasoMKHyTbl. Kpome Toro, xenatenbHO caenatb
ycTpolcTBo, koTopoe 6GymeT noanepxueatb
OCBelLLeHWe caroHa elle HEeKOTOpoe BpeMsi nocne
3aKpbIBaHUS ABEPU, €CINN 3aXMraHne BblKIo4YeHo,
HO TOMbKO MO CUrHany BOAMTENLCKON ABEPH.

B pesynbTate nonyuunacb cxema, nokasaHHas
Ha pucyHke. [epkoHbl — SG1u SG2. MepBbili U3
HUX pacrnosiokeH Ha OABepu BOAUTENS, BTOPOW —
Ha ABepyM naccaxupa.

Mpu OTKpbIBAHWM [BEpW naccaxupa pasmbl-
kaeTca repkoH SG2 u Ha Bxogbl anemeHta D1.3
NnoJaeTcs HanpsXeHWe MO YPOBHIO NOTMYECKON
eavHuubl. Ovop VD5 oTkpbiBaeTcs M Ha BbiBoA 6
D1.4 nopaetca Honb. EavHuua ¢ Bbixoga D1.4
OTKpbIBAET Kniod Ha VT2 u pene P1 Bkniovaet
cBeT B carnoHe aBTomMo6uns. Mpu 3akpbiBaHUK
9TON Xe ABepu npouecc obpaTHbI, U CBET BblK-
niovaeTcA.

C BoguTenbcKon ABepblo npouecc apyroi. Ecnn
3aXUraHMe MalluHbl BbIKMIOYEHO, TO TpaH3ucTop
VT1 3akpbIT U Ha BeiBoge 2 D1.1 HanpsikeHve no
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vD2
KO815A

VD6
K522

1

-13,6V  +13,5V

6bicTpas 3apApka koHaeHcatopa C1 yepez R1 un
avop VD1. Ha koHaeHcaTtope C1 HanpsbkeHue no
YPOBHIO €AMHULIbI, KOTOPOE MOCTyNaeT Ha BbIBOA
1 D1.1. Ha Bbixoge D1.1 BO3HWKaeT HonMb,
KOTOpbll7l , TaK Xe, Bbi3blBaeT BKMOYeHMe cBeTa.
Ecnu paBepb BoguTens 3sakpbiTb, TO cBeT Gyaer
elle ropeTb Hekotopoe Bpemsi noka C1 pasps-
xaeTcA 4vepe3s R2 u SG1. Ho 31O BO3MOXHO
TOMbKO €CNN  3aXuraHuwe BbIKNOYeHo. Ecnun
3axuraHue GygeT BKIIOYEHO, TO TpaHamcTop VT1
OTKPOETCA M Ha BbiBoge 2 D1.1 BO3HUKHET noru-
veckmid Honb. Ha Bbixoge D1.1 ycrtaHoBuTCA
eAnHULa, KoTopas He 6GyfeT saBuCeTb OT YPOBHS
Ha BbiBoge 1 D1.1.

Flosromy, €ecnn aeepu 3akpbiTb WU BKMNOYUTH
3axuraHuve, To0 CBeT MoracHeT B MOMEHT BKIO-
JyeHust 3axuraHus. M Gyger saxuratbCs TOMNbKO
noka asepb (Mnm obe gBepU) OTKPbITHI.

KOHCTpYKTMBHO, YCTPOMCTBO cobpaHo B kopnyce
HeucnpasHoro perne ynpasneHus "OBOPHUKaMU".
BHyTpu 9TOro perie ectb neyatHas nnata
AnekTpoHHoro 6noka n HeGonbluoe GeckopnycHoe
AneKTpoMarHuTHoe perne. 3TO pene WCMNOMb-
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3yeTcAa B kadecTBe P1, a nnarta gemMoHTMpyeTca n
Ha Hel nONyoObEeMHBIM MOHTaXXOM cobpaHa
CcXeMa, NnokasaHHas Ha pUcyHke.

MopknioyaeTcsl  YCTPOWCTBO MO  MUTaHMIO K
AKKYyMYIATOpY (VIJ'IVI MarHuTosie, uenu nutaHus
namn BHYTPUCAJNIOHHOrO cBeTa). JleBbii (no
cxeme) BbiBoA pesuctopa R4 upeTr Ha Bbixog
3aMKa 3aXXKuraHus.

YcraHoeuTtb Kenaemyw NpoAOIKUTENbHOCTb
CBeYeHUs Namnbl nocne 3akpbiBaHus ABepu

NPEPBLIBATEIIb TOKA
ANA ABTOMOBWUITA

Ecnu BaM HyXeH npocTol U HagEXHbIN
npepbIBaTesb Leny NOCTOSHHOTO TOKa, MOYTH He
Tpebylowmii HanaakW, YCToituMBo paboTaromin
npyn HanpshkeHMn aBTOMOGUNBHON GopTOBOI ceTn
12 BonbT B nioboe BpeMA roga, To, MMeA B
HanuuMu fABa JecATka YKasaHHbIX Ha NpUHUY-
nuManbHON Cxeme AeTanen, ropsyuii NasnbHUK n
HenpeosonMMyto TAry AyLUM K TBOPYECTBY, MOXHO
cobpaTb yCTPOWCTBO, O KOTOPOM MOWAET pacckas
B 9TOl cTaTbe.

Mano koro paHblue, ga U ceitvac, yctpavBanu u
yCTpauBaloT dneKTpoMexaHnyeckue, TEPMONEK-
Tpu4eckne npepblBaTenyM Toka, KOTOpble eLié
NOMHAT TakMe [JONTOXMTENM OTEYECTBEHHON
aBTOMHOYCTPUW, HanpumMep, kak FA3-53, TA3-66.
3a GecueHOK nepekoYeBaBlLME HblHE C 3aABOPOK
pasBanvBaloLLUXCA NPeAnpUATUIA U KOINXO30B Nog
HaBecbl W3BOPOTNMBLIX, MNKM, Kak OyaeT Bam
YrogHO, 3HepruyHbix depmepoB. bonee  wnu
MeHee yAayHble MOonbITKM co3aaHusA Ge30TkasHbIX
npepbiBaTeneil, He 4yBCTBUTENbHLIX K rMepe-
nagaMm TemrepaTypbl, BMaXHOCTU U BUOpaLusm,
paguoniobutenu genanu ewg B NpOLLTIOM BeKe.
Ho B Te Hepanékue BpemeHa Ha 1/6 yacTu cylum
ellé He GbIIo MOLLHBIX MOMNEBbIX TPaH3UCTOPOB C
M30/TMPOBaHHbIM 3aTBOPOM M kaHanom obora-
Wwé&HHoro Tna. Ceitvac xe cuTyaumus n3MeHunacb
HacTOMbKO, YTO 3HAYUTENbHO nerve U peliesne
KYyNUTb KaK N-KaHamnbHble, TaK W p-kaHanbHble
nonessle MOTI-TpaH3UCTOpbl, YeM SKBUBAMNEHT-
Hbleé UM NO CUINOBbLIM MapameTpam GunonsipHble.
MosiBneHne TakMx TPAH3UCTOPOB MO3BONAET
co3paTe GeCKOHTaKTHbI  KOMMyTaTop  TOKa
Harpysku, nageHuWe HanpshkeHWUs, Ha KIIo4YEeBOM
ANeMEHTE KOTOPOro BO BKIMHOYEHHOM COCTOSHUU
He MnpeBbillaeT €AWHUL-COTEH MUMNUBOMLT NpuU
Toke Harpysku 0,1 MA..10 A. YcTpoiicTBo,
NpYHUMNnanbHasa cxema KOTOPOro NpUBOAMTCH Ha
puc. 1, pabotocnoco6Ho B MHTepBarne NUTalLmnx
HanpsbkeHWi 8...18 BonbT. MakcumanbHbI TOK
yNpaBnsieMoil HarpyskM orpaHuMyeH nUlb napa-
MeTpaMy MPUMEHEHHBIX TPAH3VUCTOPOB U B

BoAMTENs (KOrda 3aXWraHue BbIKIOYEHO) MOXHO
noa6opom conpoTueneHus R2.

Mukpocxemy  K561JTJA7  MOXHO  3aMEHUTb
Mukpocxemamu  K176J1A7, K1561NA7  wnun
nmnoptHoin CD4011. CtabunutpoH VD3 — nio6oit
Ha 7-10 V. Ovogbn KA522 — KAO503, KO510,
KA521, KA102, KA103. Tpansuctop VT1 — KT503,
KT815, KT604, Tpanauctop VT2 — KT604, KT815,
KT817. lepkoHbl — KOM-4.

UeaHos B. C.

HEeKOTOpbIX cnyyasx MOXeT
HECKONMbKMX AECATKOB. ..COTEH aMnep.

B kayecTtBe WCTOYHMKA TaKTOBLIX WMMYNbCOB
NPUMEHEH WMMOPTHLIN MWraloWuUin  CBETOANOL,
c¢upmbl  "Kingbright" L56BID. Korga HL1 He
CBETUTCH, HanpsbkeHue Ha ero BbIBOAAX MaKCu-
MarneHo, cnepoBaTenbHO, HanpspkeHue 3aTBop-
WCTOK MaroMOLLIHOro noneesoro TpaHauctopa VT1
MeHbLUIEe €ero MOpOroBOro HamnpsXKeHUs OTKpPbI-
BaHWA, TPAH3UCTOP 3aKPbIT, HA TAKTOBOM BXOAe
C, BbiBog 11, Tpurrepa DD1.1 nornyeckas 1. Mpu
Kaxxgon Benblwke ceetoguopa HL1, oTkpbiBaeTcs
TpaHauctop VT1. D-Tpurrepbl MMWKpOCXEMbI
K561TM2 BknioyeHbl kak JOenvtenu 4acTtoTbl
BXOZHbIX MMNyNbcOB Ha 2. CnepoaTtenbHO, Ha
BbIBOAe 1 MUKPOCXEMBI NMPAMOYFOfbHLIE MMMYIb-
cbl OygyT cnegoBaTte C YacToTON B deTbipe pasa
MeHbLUe  4acToTbl BCMbILIEK  MUraowwero
cBeTogModa.

CrnienyeT OTMeTWTb, 4YTO WU3-3a TOro, YTO
ceetoguos, HL1 paGoTtaeT B MMKPOTOKOBOM
pexvme, CBET ero BCMbIEeK MOXHO 3aMeTUTb
J1Wb B TEMHOTe. 3TO GAENaHo NMULb AN TOro,
yTo6bl 006ecneynTb BBLICOKYK) AKOHOMMWYHOCTb
yctpoicTea. Ecnu Heo6xoAaMMOCTU B STOM HeT,
TO TOK Yepes CBETOAMOL MOXHO YBEINUYUTb,
YMEHbLUIMB  COMpPOTWMBNEHWe peauctopa RI.
Kackapn Ha TpaHavcTope VT1 Torga He HyXeH.

Korgpa Ha HeuHBepTupylowleM Bbixoge DD1.2
nor. 1, HanpsbkeHWe 3aTBOP-UCTOK MOLLHBIX Mone-
BbIX p-KaHarbHbIX TPaH3UCTOPOB He MpeBbillaeT
1,5 B, TpaH3ucTOpbl 3aKpbIThl, HanpspkeHue
NUTaHUSA Ha Harpysky Ryarp He nocTynaet. Ecnv B
KayecTBe eé UCMoNb3yTCA NaMnbl HAKaNUBaHWA,
TO B 9TOT MOMEHT OHU He cBeTATcA. [py cMmeHe
normyeckoro ypoeHsi Ha Beieoge 1 UMC DD1 ¢
BbICOKOTO Ha HWU3KWiA, TpaHaucTopbl VT2, VT3
oTKpbiBalOTCA. Ha Harpysky noctynaer Bcé
HanpspkeHUe MUTaHWSA, BCTBIXMBAET KOHTPOSIBHbIA
ceetoguon HL2. Mpu pa6ote npepbiBaTens Toka
Ha 3aTBOPbl CWIOBLIX MOMEBLIX TPaH3UCTOPOB
NOCTYNalT MPSMOYIONbHbIE UMMYIIbChI, Chepyto-
LLME CO CKBaXHOCTBIO 2, U G aMNNUTYAOW, paBHON
HanpsKeHUIo NUTaHust MUKpocxeMbl DD1.

HuakoBonbTHLI  BapucTop R8  sawuiaer
nonesble TPaH3UCTOPbI OT NOBPEXAEHNA KpaTKo-
BpPEMEHHbIMM BCNNECKaMn HanpsbkeHUs NUTaHWus,

Jocturatb

41 pasackonempybmop 01-2004 41



| . Rm | 1|
*——> +C3 vD2 R5 82 c4 |
| —_I( BbiB. 14 DD1 220 MK Zg Kﬂ5225 v 0,22 M'I |
| Fu1
| |k BbIB. 7 DD1 16 B VD1 12 A |
| R4 :E C1 0,47 MK KC515A b WUpr, |
| 110 k |
| DD1 [9_0 TT(C_ZJ I_"LD TT )2 128
K561TM2
: — Mo 13 3 L VT3| IRF9540 :
i 10| 41R 3 RS |
I 8lg s FNR-20K430 :
|
c2 DDA DD1.2 Q \@\U |
: T43 3 . obuwmin I
e - [
KOTOpble MOryT GbiTb NpYM  HEWUCNPaBHOCTSX 10 A o™ TpaWauc- [~ ———————— a
aBTOMOGUMLHOMO anekTpoobopyaoBanus. Ctabu-  Topbl ycranaenu- | KMN501 IRF9540 |
nutpoHbl VD1, VD3 u peauctop RS sawuwaior BalTcA  Ha  obwmn | m |
YyBCTBUTENbHbIE JMNEeMeHTbl KOHCTPYKUMKU OT Tennootesog C Nno- | |
noepexaeHusa NoBbILWeHHbIM HanpsaXxeHwemM nuta- wanbto oxnaxpagato- | I
Husi. KoHoeHcaTtop C2 ycTpaHsieT BblCOKOYacToT- en MOBEPXHOCTN He | |
HbI WYM, KOTOpbIK o6pasyetcs npu pabore Menee 70 oM Tak | |
muratowero ceetoguoga HL1, uto MoxeT npu- KaK Mpu yBeruueHun | |
BECTU K XaOTUYHOMY MEPEKTIOYEHUIO TPUITEPOB. TeMnepatypel  kpuc- | ' T, |
Mpepoxpanutens FU1 sawuwaeT TpaH3UCTOpBI Tanna noresoro | ¢ |
Npu KOPOTKOM 3aMblkaHUM B LieNW Harpyaku unu TpaHaucTopa, pacTert | " |
npu NepenorniocoBke MONIAPHOCTU NPU NOAKIIO- ¥ COTPOTUBIGHWE ero | Puc. 2 3¢ |
YeHUU KOMMyTaTopa. oTKpbITOrO  kKaWanma,
O petansix. Pesucropbl MOXHO B3fATb NioGble U3 XenartenbHo, 4ToGbl TemnepaTtypa KOpMycoB

C1-4, C2-23, MNNT. Bapuctop R8 mMoxHo 3ame-
HuTb Ha FNR-20K390, FNR-10K430, FNR-
14K430. [JonyCTUMO MPUMEHUTL Ha ero MecTe u
cTabunuTpoH, Hanpumep, 08168, 0816, O817A,
KC539I", 1N5356. OkcuaHbli koHgeHcatop C3 —
K50-35, K50-24 vnv MMnopTHBIV aHanor, Hanpu-
mep, cdupmbl "Rubycon”. OcTanbHble KOHAEHCa-
Topbl kepamudeckue K10-7, K10-17, KM-6. Quogn
VD2 nopgoiaét noboit repMaHUeBbIA UMW KpeM-
HueBbId 13 cepui 18, 020, KA503, KO510,
KO521, 1N4148. Cta6unutpoH VD1 MoxHO 3ame-
HuTb Ha KC215)K, KC508b, 1N4744A, TZMC-15.
VD3 — KC213b, 1N4743A, BZX/BZV55C-13,
TZMC-13. Mwuraowuit  ceetogmog HL1 Tuna
L56BHD, L56BGD, L56BSRD/B, L796BSRC/B,
L816BYD unn aHanoruyHbli. Mpyu ero mMoHTaxe
cnegyeT yuuTbiBaTb, YTO €CNIM Ha MUraloWwuvii
cBetoguod, paboTtaloWwmii B MUKPOTOKOBOM
pexume, GyneT nonagatb APKUA BHELLHUA CBET,
TO BO3MOXHa OCTaHOBKa reHepaumu. OObIYHbIA
ceetoamoa HL2 MoxHo ucnornb3oBath nio6oi us
cepuii  AN307, KWUMNM15, KWUNQ21, KUNA3s,
L1503, L383 u apyrve. ManomowHbIA n-kaHanb-
Hblit nonesoit TpaHauctop KM501A MoxHO 3ame-
HuTb Ha KT501B, KT501B, ZVN2120, ZN2120.
BkrnioyeHHble napannenbHo  And  ynyuweHus
Harpy3o4HbIX XapakTepPUCTUK TPaH3UCTOpbl VT2,
VT3, MoxHOo 3ameHuTb Ha IR9Z34, KI1785A,
KM784A. Llokonéeka aTMx TPaH3MCTOPOB Mokasa-
Ha Ha puc. 2.  [pu paboTe ¢ TOKOM Harpyaku go
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TPaH3UCTOPOB NpU AnuTenbHon pa6ote Ha
MakcMmanbHOM Toke He npeBbiwana 60 °C. Ecnu
YCTPOWCTBO ByAeT NPUMEHATLCS AN KOMMyTaLun
naMmn  HakanuBaHusi, cnegyet  obpawarb
BHUMa@HME Ha MAaKCUManbHBIA UMMYIBbCHBIA TOK,
KOTOpbIA MOTYT BblAEpPXKMBaTh BblOpaHHbIE TUMbI
TPaH3WUCTOPOB, T. K. COMPOTUBIIEHUE XONOA-HOW
BONb)pamMoOBOM  HUTM  Namnbl  HaKanMBaHusi
npumepHo B 10 pa3 MeHbLUe, YeM pa3orpeToi Ao
paboueit Temnepatypbl. Mukpocxema K561TM2
3ameHsietTca Ha 564TM2, KP1561TM2. Mpu mMoH-
Take MUKPOCXeMbl U TPaH3UCTOPOB o6A3aTensHO
cnepyeT npuHUMaTb Mepbl MO UX 3almTe OT
cTaTudeckoro anektpudectsa. lMocne Toro, Kak
YCTPOICTBO OyAeT CMOHTMPOBAHO U OTNAXEHO,
MOHTaX Heo6XoauMo 3awmTuTL OT BUOGpaumnm u
HeGnaronpusTHLIX KNMMAaTU4ECKUX BO3AENCTBUNA,
Harpumep, NOKPbIB HECKONMLKUMW TOHKUMM CIOsi-
MU anokcugHoro knes. MogodAér M nokpbiThe
HecKonbkuMu cnosimyv naka ©J1-98, MIJ1-92,
LanoHnakoM unu kneem bo-2.

HanaxwvBaHue 6esowmnbovHo coBpaHHoro
YCTPOMCTBa CBOAUTCSA K NOAGOPY CONPOTUBNEHMIA
pesuctopoB R2, R3 Tak, 4tobbl TpaHsucTop VT1
MOMHOCTBIO OTKPbIBANCA W  3akpbiBarcs npu
BCMbllWkax —cBeToguopa. Ecnu  notpebyetcs
9KCnnyaTaLms 3TOro yCTporicTsa Ha aBTomoGunsx
C HanpsikeHneM GopToBoit ceTn 24 B, To conpo-
TmBneHus pesuctopos R5, R7 cnepyer ysenu-
yutb go 2,7 kOm, a mowHocts Ao 1 Bt. Conpo-
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TUBneHue pesuctopa R6 — go 1 kOM, nocnegosa-
TeNbHO C HUM BKITioYaeTcA NoGoi ManoMoLLHbIN
cTabunuTpoH Ha 12 B 1 napannenbHo ctabunut-
poHy VD3 nopknioyaeTcs pe3nucTop Ha 6,8 kOm.

bymos A. /1.
Jlumepamypa :
1. A. Koxypos. Kommymamop Haepy3ku.
X. Paduo, 7-1991, c. 37, 38.
2. B. YyodHoes, B. [uanekmos. Paboma komMMyma-
mopa co cnabomoyHol Haegpy3koll.
. Paduo, 11-1997, c. 53.

CUTHAJIM3ATOP
«MOBOPOTOB»

HepaBHo Moit apyr npuoGpen HOBEHbKUIA aBTO-
mMobunb «OflA». Cpeau npounx npenectei, MHe
MOHPABWIICA LUTATHBIA 3BYKOBOW CUrHanmsarTop
namn noeopoTta. 1o 3By4aHnio OH HEMHOrO Hano-
MUHET 3BYK MOMYyMAPHOrO KUTaWCcKoro KBapLueBoro
6yamnbHuka. Mockonbky, kak pas Takoi 6yaunb-
HUK (CO CITIOMaHHBIM MEXaHU3MOM) NEXarn B MOUX
«3aKpomax», f peLUMsl aHanorMyHbIM CUrHanmsa-
TOPOM OCHACTUTb CBOK CTAPEHbKYID «KOMEWKY».
CxeMa nonyuunacb npocreiiwein — puc. 1, u
npurogHoii ans ycTaHOBKA Ha nioGoit apyron
aBTOMOGMNb.

MoppobHee ycTaHOBKOIA. [leno B TOM, 4TO ecnu
B3AiTb 3Ty CXeMy W NOAKNKYMTB NpAMO napan-
nenbHO CUrHanbHOW mnaMmnodke Ha nNpUGOPHONA
naHenn, TO nNUTaHWE Ha CxeMy nocTynaet
npepbIBUCTO. B pesynbTarte TOro, 4To nepuvoa.

MPOCTEMLLEE
NMPOTNBOYIOHHOE
YCTPOUCTBO

Xo4y nNogenuTbLCA CXeMOoW MPOCTON «CeKPeTKU»
ana asTomobuns BA3-21063. Cxema npocTa,
BbIMOSIHEHA Ha OOHOM pefie U YnpaBnseTcs
KHOMKOW U rePKOHOM.

Pene P1 nepekniovyaeT HanpspkeHuWe OT 3amka
3a)KUraHuMsl Ha CUCTeMy 3aXWraHusi UNU Ha 3BY-
KOBOM cuWrHan (knakcoH). Mepegd BbIXOAOM U3
carfioHa HYXHO HaxkaTb kHonmky S1, Ha oBMOTKy
pene yepea Heé NMOCTYNUT TOK W perie nepeknio-
uutcs. Mocne oTnyckaHWs KHOMKU Takoe Noso-
JKEHVWe KOHTaKTOB MOopAdepXvBaeTcA 3a cueT
pesuctopa R1 (200 Om).

3. C. Yebomkos. Hoeble MOWHbIe nonesbie
mpaH3ucmopsl. X.Paduomup, 8-2001, ¢.39-40.

4. bymose A.J1. lpepbieamerts mMoka.
X.CxemomexHuka, 8-2002, c. 45.

5. bymoe A.J1. [pepbisamerb MocmMoAHHO20
moka. x.Paduoamamop, 5-2003, ¢.26-27.

6. bymos A.J1. OnekmpoHHoe pere ykazamersns
nosopomos. X. Paduo, 8-2002, c.54.

7. I'IpUHuunuaanble 31leKmpu4YecKkue cxembl ripe-
pbigameneli ykazameneli noeopomos.
X. Paduoamamop-anekmpuk, 7-2002, ¢.16-17.

nojaun 3BYKOBbIX CWUrHArioB He coBnajaer ¢
nepuoaoM  MUraHus  Nammnovku,  3ByuyaHue
nonyvyaeTci HepaBHOMEpHbIM. [MoaToMy, cxemy
HY)XHO MoAKnioYaTh HENoCcpeACTBEHHO K Lenu
NUTaHUs perne curHana rnoBOPOTOB U aBapUIAHOM
curHanmaauvu.
Boiknioyatens S1 Ha TOT cryyaid, ecnm «nunu-
Kanka» HagoecT.

Ipuzopbee C. M

Tenepb BMeCTO 3araHWs BKMIOYAETCH CWUrHan.
Mepen nyckoMm paBuratens BOAUTENb [OJDKEH
NOAHECTW MarHUT K repkoHy S2, u 3T0 Bbi3oBeT
3aMblkaHue OOGMOTKM pene U OTnyckaHue ero
KOHTakToB. Tenepb cxema 3axuraHus pabotaet
HOPMarbHO.

Mpu HanaxweaHuu nopobpatb R1 Tak, 4To6bI
pene XopoLUOo ynpaBnanock ¢ nomoLubio S1 1 S2.

|

I +AKK
| K 3amKy 3ax.

: K cuenany e———
|

K kamyuwike 3ax. P I

lepacumoe A. C.
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TPAH3MCTOPH§IIZ
YCUNUTEJIbHbIN
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OpOHOM M3 LIMPOKO PacripoCTPaHEeHHbIX CXeMm
yocunuTenbHbIX KackapoB siBnsietcs AvddepeH-
unaneHasa cxema. [incbdepeHumanbHble kackagbl
nexar B OCHOBE LUMPOKOW3BECTHbIX OMepaLiMoH-
HbIX ycunuTenei. Mbl yxe paccMmaTpuBanu Kak
DYHKUMOHUPYET ONEepaunoHHbIN  ycunuTenb WU
NPOBOAWSIM C HUM OMbITbl, HO Cam ONEepPaLOHHbIN
ycuUnuTenb paccMaTpuBarcs kak Hekuh «aHamno-
roBbli  9NEMeHT», MMEKLLUA  onpeaeneHHble
cBoWcTBa. Ha 3TOM 3aHATUM paccMoTpuM Audp-
bepeHUmanbHbIA Kackad, KOTOPbIA BCerga nexur
B OCHOBE No60oro onepaLMoHHOro ycunurens.

OcHoBHble foCTOMHCTBA AndidbepeHLmanbHbIX
KackapoB — yao6CTBO MOCTPOSHUS yCUNMTEnen ¢
CUMMETPUYHBLIM, HEUHBEPTUPYIOLLUM U UHBEp-
TUPYIOLLMM BXOAaMM, NPOCTOTa AOCTUKEHUS Bbl-
COKOW CcTabunbHOCTU pexxuma paboThl, rerkocTb
3afaHua  Heobxoaumoro KoadpuumeHTta ycu-
nenus. Ha ocHoBe auddepeHumanbHbIX Kacka-
0B CTPOSITCA HE TONbKO OnepaLWOHHbIe YCuiu-

Tenm (OY), OHW NPUMEHSAIOTCA B YCUIUTENsAX
BbICOKOW 4acToTbl, CMecuTensix U npeobpa3oBa-
Tensx, B TOM Yucre U 6anaHcHbIX.
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Ha pucyHke 1 npuBedeHa ynpolueHHas cxema
andbdepeHUManbHOro Kackaga Ha 6unonsipHbIx
TPaH3UCTOpax C  ABYNOMSPHbIM  MUTaHUEM.
BxoaHoe HarpsixeHue MoxeT ObiTb NopaHo
cuMmeTpuuHo (puc. 1A) mexay 6as TpaH3MCTOpoB
(kak Mexay NPsSMbIM U MHBEPTUPYIOLLUM BXOAAMMU
OY) unu HecummeTtpudHo (puc. 1B), — mexay
6a3oli 0QHOro U3 TPaH3MCTOPOB U O6LKUM NPOBO-
AOM nuTaHus. B Takom cnyyae, 6asa BTOpoOro
TPaH3MCTOpa AOMKHA ObITb COeAUHEHA C 3TUM Xe
o6LWMM NpOBOAOM MUTAHMA Yepes pe3ncTop Uiu
HenocpeacTBEHHO.

BbIXOAHOI cUrHan MOXHO CHUMaTb CUMMETPUY-
HO — MeXay KOMNEeKTOPOB TPaH3UCTOPOB WUNU
HECUMMETPUYHO — MEXZY OAHWM W3 KOMJIEKTo-
poB 1 0OLMM NPOBOAOM, HE3aBMCUMMO OT TOTO Kak
noaaeTcsa BXOAHOW curHan.

Ha pucyHke 2 nokasaHa cxema guddepeHun-
arnbHOro kackajja ¢ NMTaHMeM OT OAHOMOMSIPHOrO
ncTouHuka. HepgoctaTok aToro kackaga B TOM, YTO
ans ero paboTocnocobHocTM Ha Gasbl TpaH3WUC-
TOpoB HeobxoAMMO nopasaTb HeKoTopoe noc-
TOSHHOE HarpsixeHue (Okoro MONoBUHBLI Hanps-
KEHUA NUTaHUs).
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Bbix. 1

Bbix.2

J[OCTOMHCTBO CXeMbl C ABYNONSAPHBIM NUTAHUEM
B TOM, YTO OYeHb NPOCTO cAenatb MOTeHUMansbl
6a3 6nMsKMMW K HyneBOMy MOTeHuuany, 4To
NO3BOMNSIET UCMONb30BaTh Kackan ANA yCuneHus
CUrHanoB nepeMeHHoro HanpsbkeHus Ge3 nepe-
XOJHOro koHAeHcaTopa (ecnu UCTOYHUKM CUrHana
He WMeloT MOCTOSHHOW cocTaBnsiollen) unu
ucnonb3oBaTh Kackaj ANs YCUNEHUs! MOCTOSH-
Horo Toka. Kpome Toro, crabunusmpyerca TOk
Yepes pesucTop Ra.

OudbepeHumanbHbiil kackag ¢ OgHUM OBwKUM
pesnucTopoM B Lenu amuTTepoB obnagaet
HEBbLICOKOW CTabMNbHOCTLIO peXuma, YTO Bbi3-
BaHO HEWAEHTMYHOCTbIO MapamMeTpoB TPaH3uc-
TopoB. McnpaBnTb MOMoOXeHNe MOXHO BKIOYMB B
Luenb Kaxgoro amuTTepa Mo OJHOMY AOMONHW-
TenbHOMy pesuctopy (pucyHok 3A), koTopble
coaaatoT gononHutensHylo OOC B KaXaom nneve
ycunuTtenbHoro kackaga. [Ons  Toro  4to6bl
ucknoYUTe Aeiicteue aton OOC No nepemeHHo-
My TOKY, MOXHO BKMIOYUTb [OMONHUTEMNbHbIA
KoHAeHcaTop (pucyHok 3B) Mexagy amuTTepamu
TPaH3UCTOPOB.

YnpoLleHHaA cxema OnepaLmoHHOro yeunmurtens
nokasaHa Ha pucyHke 4. JuddepeHumnanbHbin
Kackaf, AOMNOIHEH BbIXOAHLIM 3MUTTEPHBIM NOBTO-
putenem.

ObpatuTe BHMMaHve, korga yBenuuuBaeTcs
HanpspkeHue Ha 6ase VT2, TpaHsuctop VT2 Haum-
HaeT OTKPLIBAeTCS M Ha ero KomnnekTope Hanps-
XEHWe MOHWKAETCsl. SHAYUT NOHUXKAETCS Hanpsi-
*eHue Ha Gase VT3 M NOHWXAETCS HanpsbkeHue
Ha ero amuTTepe. Takum obpa3oM, yBenuyeHue
HanpsbkeHust Ha 6ase VT2 npuBoauT K yMeHb-
WEHNIO HanpshKeHUs Ha Bbixofe, noaToMy, 6asa
VT3 — 3TO WHBEPTUPYIOWWIA BXOA OnepaLyoH-
HOro ycunurens.

Tenepb HanpsbkeHue GyaeT yBenuuuBaTtbcsl Ha
6asze VT1. TpaHauctop VT1 HaumHaeT OTKpbl-
BaTbCA W HanpshkeHWe Ha ero

aMUTTEpe, a BMeCTe C TeM U
Ha amuTTepe VT2 pacret. 310
npuBOAMT K  MOBLILLEHUIO
HanpsDkeHUs1 Ha Komnekrope
VT2 ", cneaosaTenkLHo,
MOBBILLEHUIO HaNPshKeHUs Ha
amutTepe  VT3. Takum

Bbixod o6pa3oM, yBenuyeHue Hanps-
—> eHus Ha Gase VT1 npusogut
oun Ha BbIXode noaTomy, 6a3a

VT1 - 9310 npsMod BXxog
onepaLuoHHOro YCUnuTens.
PeanbHas cxema onepa-
LMOHHOMO YCUMUTENs 3Hauu-
TenbHO CNoXHee.

-Un
Puc.3A
+Un
Bbix. 1 Bbix.2
Bx.1 Bx.2
GND ~oun
Puc.36 -Un
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1 2 3 41 5 6 7 8
1raw4-8 180 |180-8000 12| 8 | 93 100x100x60| 0,33
1raws-4 180 |200-10000 | 16| 4 | 90 125x80x37 | 0,19
2rau4-8 160 [125-10000 | 14| 8 | 92 125x80x42 | 0,19
2raw2-8 120 |100-10000 | 12| 8 | 93 160x100x60| 0,33
3raun-8 100 |100-12500 | 13| 8 | 90 160x100x60| 0,25
3rawz-4 100 |[100-12500 | 14| 4 | 92 160x100x51| 0,33
3rguwz-8 140 [100-12500 | 12| 8 | 92 160x100x51| 0,33
3raw4-4 100 |100-12500 | 14{ 4 | 92 160x100x51| 0,33
3raw4-8 110 |100-12500 | 13| 8 | 92 160x100x51| 0.33
3raw7-4 | 200 |180-12500 | 14| 4 | 90 100x100x36| 0,23
3raw7z-8 | 200 [180-12500 | 14| 8 | 90 100x100x36( 0,23
4raw1-4 120 |125-7100 16| 4 | 94 125x125x49| 0,6
4raws-4 175 {200-10000 | 14| 4 | 90 100x100x52| 0,25
sraw-4 80 80-12500 | 15( 4 | 90 160x160x55| 0,3
srauwz-4 75 80-12500 | 14| 4 | 90 160x160x58| 0.4
5rows-s 100 [100-12500 | 12| 8 | 93 125X100X52 0,6
sraw4-4 80 | 80-16000 | 16| 4 | 90 148X148X5 0,33
5raws-4 150 |100-12500 | 15| 4 | 92 125X125X49 0,65
eraw1-4 75 | 80-12500 | 12| 4 | 92 200X125X7¢4 0.5
eraws-4 140 |160-12500 | 14| 4 | 92 125x125x50| 0.33
8raw1-4 65 | 63-12000 | 16| 4 | 92 200x200x76| 0.88
grauwz-4 100 |{100-12500 | 16| 4 | 91 160x160x54 | 0,44
8raw2-8 100 [100-12500 | 16| 8 | 91 160x160x54| 0.44
1oraw1-4f 40 | 63-20000 | 16| 4 | 90 200x200x87| 1.2
10rgw2-4| 40 | 63-20000 | 16| 4 | 88 200x200x82| 1.2
1- 0603HaYeHNe auHaMuka, 2- Yyactorta peaoHaHca (M'y),

3- nonoca BOCNPoOwn3BoAUMbIX HacToT (Iu),

4- HepaBHoMepHoCcTb AYX (nE) 5- conpotunexue (Om),
6- 4yBCTBUTENBHOCTL (AB / BT'"%x M).

7-rabaputb! . AnnHa x LWMpUHa X BbICOTA (mm), 8 -Bec (kIM).
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