PRDHO-
KOHCTPYKTOP
09-2008

no Bonpocam
paavoniobutenbckoro
KOHCTpYVpOBaHuWs

7

PEMOHTa 3NEKTPOHHO! TEXHUKN

ExemecsyHbil
Hay4YHO-mexHuyeckul
XKypHar, 3apeaucmpuposaH
Komumemom P® o neyamu
30 dekabps 1998 2.
Ceudemenscmeo Ne 018378

Yupegutens — pefaktop
Anexcees

Bnaavwmup
Bnagumuposuy

ModnucHol undekc no kamanoay
«Pocneyames.
asems! u xypHanbi» - 78787

Appec peaakumm -
160009 Bonoraa a/s 26
Ten./gakc -

peaakuums (8172)-51-09-63
E-mail - radiocon@vologda.ru
MnaTexHble pekBusnTbI :
nonyyatens Y.M. Anekcees B.B.
WHH 352500520883, KNIt 0
p/c 40802810412250100264 8 Cb P®
Bonoroackoe ota. Ne8638 r.Bonoraa.
kop.cyeT 30101810900000000644,
BUK 041909644.

3a opuauHanbHocmp u codepxaHue
cmamell Hecym omeemcmeeHHOCMb
asmopbl. MHeHue pedakyuu He eceada
coenadaem ¢ MHeHUeM aemopa.

CeHTs6pb, 2008.

XKypHan otneuarat B Tunorpagpum
000 U «Yepenoseub».
Bonoroackas o6n., r. Yepenosed,
y. Metannypros, 14-A.

B HOMEPE :

pa&uoceasb
' Mpvemuuk Ha 160 1 80 M Ha Gase «Cenr» ............... 2!
| TPaKT NPOMEXYTOHOI YacToTsl KB-TpaHcueepa ........... 3]
i Asbyka YKB-annapatypbl ... ...... F 5 I
i ayduo l
: Mutanme ot anextpoceT MP3-npourpoisatens — :
EMAMOAYNATOPA ...\t 9!
{ CMMMETDUYHBII YCUNUTENb MOLLHOCTY «[TaHaap ........... 10}
i MATUNONOCHOA SKBANAM3EP . . ... ..o v et 13 '
' uamepenust '
: CTpenoyHbIi 3Mep1TEnb EMKOCTY KOHAEHCATOPOB ... ... ... 16:
|| OYHKUMOHANBHBIA [EHEPATOP ... ... ...\ . oeee oo 171
i CBeTALmiics uHAaMKaTop «CTonb» Ha komnapartopax . . ... .... 18]
| cnpaeounux i
: Mukpocxema YM3ULA4525 ... 2:
I Mukpocxema YM3U LA4S34 .. ..., 21 '
! Komnsromep l
| Camble HavanbHble kypcsl nonb3osatens 9BM ............ 23]
I a, npuboput ons o |
I - ABTOMAT ANS BKNIOYEHUst BEH3MHOBOTO reHeparopa ......... 27 I
- Taitmep, orpanuunsalowmit foctyn k obopyfosanmio . ... ... 28.
| lenepatop HA KP1533AM3 ...l 301
I : Taitmep Ha ocHOBE CD4521 .. ......... ..ot 32 I
BECKOHTAKTHBIA AATYMK ANS BLIKIKOYATENS  ............... 34.
i Ksapuesblil OyAMMbHUK — TAUMED . .. ......oovvvven... ., 351
i YKa3aTeNb BIAKHOCTH ...\ 36 I
- [lucTaHUMOHHOe ynpaBneHue Ha YeTbipe obbekta .......... 37.
| |
: oxpana, 6 :
| O NpuMeHEHMN BUAEOTTAZKE . ... ... ... .. eeeeee. ag!
| CUrHanusaums ¢ AUCTAHUMOKHBIM KIIOYOM .. ... ... 40]
| aemomobuns |
I : LinchpoBoit uamepuTens HanpsikeHusi akkymynstopa ... .. ... 42 l
. Curxanusatop — npucterute pemun! .................... 43.
! pemonm l
[ Tenesusop LG RT-21FB70RN Ha waccu MC-019A |
Hounuwnuanbuaﬂ cxema. Yactb2. ...l 44]3

'Buumanue! |
-NamMeHuncs nouTossi agpec peaakumu. Agpec ans !
| nucem Teneps Takoit — 160009 Bonoraa als 26. |

i

IMnatexHble 1 Apyrie pekausnTs! He NaMeHUANCS.

Bce yepmexu ne4amHbix nnam, € mom criydae, ecnu
ux pasmepbl He 0603Ha4yeHbl UNU He 02080PEHbI 6
mekcme, neyamaromces 8 Macwmabe 1 : 1




NMPUNEMHUK HA 160 N 80M

HA BA3E «CEJMTN»

B cBoe Bpems oTe-

KOHTYPOB €CTb TOMbKO NOACTPOEYHbIE
KOHAeHcaTopbl. B npouecce Hanaxusaxus
MoXeT noTpeboBaTbCA  nNapannenbHoro
NOAKIIOYEHNA UM JONONHUTESNbHBIX KOHAEH-
catopos 10-30 n®. B moem cnyyae notpe-

YeCTBEHHasi  MPOMbIL- | Pyc.{ PR
NEHHOCTb  BbINyCTUNa Y L
OrpOMHOE  KONWUYECTBO o0y
KapMaHHbIX  paauonpu-

€MHUKOB Ha cpeaHue u
ANVHHBIE BOJIHbI,
NOCTPOEHHBIX Ha OCHOBE
Mukpocxembl K174XA10
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HOCTb, 3TU NPUEMHUKU
nexart 6e3 pena, nunbo
UX nepeaensiBaloT  Ha
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FOUMCNEHHbIX aHanorax.
Bbinn nybnukauum u o

CToH /oao s

TOM, Kak nepepaenartb
NPUEMHBbIA  TPaKT TaKux
annapaTtoB, 4TOGbl  MX
MOXHO Obil0 MCNONb30BaTb Kak MPUEMHUAKU
TPEBOXHOIO CUrHana B Pa3NWyHbIX OXPaHHbIX
cucTemax.

3Aech 5 Xxouy NPeAnoXuTb YNTaTENAM OANH U3
BO3MOMXHbIX CNocoboB nepeaenku NPUEMHUKOB
Ha K174XA10 ans npuema niobutensckux Tene-
rpadHbIX U TenegOHHbLIX CTaHUWI B Auanaso-
Hax 160 u 80 meTpos.

Ha pucyHke 1 noka3aHa cxema npuemHuka
«Cenra-309» (B3sta u3 f1.1). MNMepenenka cso-
AUTCS K NEPEMOTKE BXOAHbLIX U FeTepOAUHHbIX
KOHTYPOB ¥ YCTaHOBKE AONONHUTENBHOMO ONop-
HOrO reTepoauHa ANA NPEBPALEHNS amnn-
TYAHOTO AeTekTopa npuemHuka B SSB-
aemoaynatop. [pu 3ToM u3MeHeHust B camon
CXeMe NpUeMHUKa MUHUMAanbHbL. [lnanasoHbl
OyayT nepekntouaTbCsi TEM JKe nepeksiovarte-
nem SA1. B nonoxenun «4B» — 160 M, B nono-
weHun «CB» — 80 M.

DeppuToBYIO. @HTEHHY HYXHO nepemoTaTb.
Tenepb Ha Hel OyayT TOMbKO [BE KaTyLUKU.
KaTywku L1-L2 3ameHsiem oaHON kaTywkon 60
suTkoB nposoga 3B 0,35. Katywka L3 — 30
BUTKOB TOrO e nposoaa. Obe kaTylku moTaem
BUTOK K BUTKY B O4HOM HarnpasrieHuu.

Cexuuio nepemeHHoOro KoHaeHcatopa C2.1
oTkmoyaem.  Tenepb AN HACTPONKU BXOAHBIX
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6oBanoce napannensHo C1 BKIIOYUTE KOHAEH-
carop 12 n.

leTepoamnHHbie KkoHTypa. Emkoctu C7 un C5
yMeHbWwuTb A0 68 nd. MapannensHo C8 Bkmio-
unTb KoHAaeHcatop 510 nd, emkocte C9 ysenu-
untb Ao 220 nd.

Teneps camu kaTywkn. L4.1 — 80 sutkos, L4.2
— 20 BuTKOB, L5.1 — 55 BUTKOB, L5.2 — 15 BUT-
kos. Mposog M3B 0,16.

Cxema TtenerpadHOro retepogmHa nokasaHa
Ha pucyHke 2. 370 reHepaTop konebaHui vac-
TOTbl 465 k4, TO eCTb, 4acToTbl paBHON
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NPOMEXyTOuHOM uacToTe. YacTtoTa 3apaHa
Kepamuyeckum pesoHaTopom Q1 Ha 465 kl'u.
Takue pesoHaTopbl UCNOMb3YIOTCA B HEKOTOPbIX
nynbTax AWCTaHUMOHHOrO yNpaBneHus w B
neTekTopax AM KapmaHHbIX NpuemHukos. Ecnm
HET pesoHaTopa, — MOXHO WCrONb30BaTh
nbesokepamuyeckuit unbtp MY Ha 465 klu,
unm LC-koHTyp MY. KoHTyp noakniovaloT K 6ase
VT2 yepes koHaeHcaTop eMKocTbio 100-200 nd.

CwrHan onopHoro retepoauHa nogaercs Ha 15
unnn 14 BbiBog Mukpocxembl DA (puc.1). MNpu
3TOM  amnnuUTYAHbIA AETEKTOP MUKPOCXEMbl
HaunHaeT paboTaTb kak SSB-gemoaynaTop.

Mpu paboTe Ha MarHUTHYIO aHTEHHY npuem
oyeHb cnabblii, — BO3MOXHO NPOCHyLIMBaHWE
TONbko OnNU3KMX paguocTaHuuin. Ona npuema
AanbHUX PaguocTaHuuin HeobXoAUMO MOAKIIIO-
UNTb HAPYXHYIO aHTEHHY (B NPUEMHIKE UMeeTCs
ANs 3TOro rHesAo).

Mpu HeobXxoAUMOCTH Npuema Tak Xe U paguo-
cTaHuui, paboTaiowmx ¢ AM, HyxHO npeayc-
MOTPeTb OTKMIOYEHNE MUTAHUA OMOPHOrO reHe-
paTtopa (YCTaHOBUTb AOMOSTHUTESNbHBLIN BbIKAIO-
vartenb).

Ecrm B onopHoM retepoavHe ucnonb3syeTtcs
pesoHatop unu MNP, Hanaxueanus Tpakta MY
He TpebyeTcsa. Ecnu jxe KOHTYp, — HYXHO Ha
BX0/, Mbe30hnnbTpa NPUEMHMUKE NOAATL CUrHan
oT reHepaTopa BY, HacTpous ero Ha 463 kl'U.
3ateM HyXHO nOACTPOWUTL KOHTYP OMOPHOrO
reHeparopa Tak, 4Tobbl B AuHaMuke 6bin 3BYK
TOHa okono 2 kl'y.

HacTpoiky BXOAHbBIX U reTEePOAWNHHBLIX KOHTY-
pOB NpUEMHUKA MOXHO fIPOBOAUTL MO CUrHanam
reHepartopa BY, xoTopbie noaasatb cHavyana Ha
aHTEHHOe [He30, a 3aTeM, NpU AOCTKEHWUU
MaKCUManbLHOW  YYBCTBUTENbHOCTM  NPOCTO
nocpeaCcTBOM NMPOBOAA, PACMONOXEHHOIo Heaa-
neko OoT (PeppuTOBON aHTEHHbI MPUEMHMKa.
BxopHble KOHTYpa HYXHO HacTpouTb Ha
CpeAHue 4acToThl AMana3oHoOB.

Wearos A.

Jlumepamypa:

1. P.M. Tepewyk, K.M. Tepewyx, C.A. Cedos.
Monynpo8odHUKOBbIE NPUEMHO-YCUNUMesb-
Hble ycmpolicmea. CripagsoyHuK paduoro-
bumens. Kues. Haykosa [ymka, 1989.

TPAKT MPOMEXYTOUYHOM
YACTOTbI KB-TPAHCUBEPA

TpakT npegHa3HaveH ans paboTbl B KauecTse
OCHOBHOW nnatel npoctoro KB-TpaHcusepa ¢
OHOKpaTHbIM npeobpasoBaHWeM 4acToTbl U
npomexxyToyHon yactoton 500 k'y. OCHOBHbLIM
CeneKkTUBHbIM  3NEMEHTOM CXeMbl SIBNsAeTcs
anekTpoMexaHuyeckun dunbTp TMna OMP-9/1-
500-3B. OH wucnonb3yeTcs Ana BblAeneHusi
NPOMEXYTOUHOW 4acToTbl MpW Mpueme n Ans
dopmuposanus SSB-curHana npu nepepave.
Cxema TpakTa oOfjHOHanpaBfeHHasi, TO €eCTb,
HanpasfieHWe NPOXOXAEHWS CurHasa no Kac-
Kafam npu cmeHe pexumos npuema (RX) u
nepeaaumn (TX) He nameHseTcs. MNepeknioueHne
pexumos RX/TX npou3BoAMTCS NOCPEACTBOM
[BYX 3rIeKTPOMarHuUTHbIX pene (Ha cxeme noka-
3aHbl TOMbKO WX KOHTAKThl) W KOMMYyTauuvewn
BHELUHMX Y3MOB, Tak1X Kak aHTeHHas cuctema,
(hUnNbTPLI, FrEHepaTopbl NNaBHOrO AuanasoHa u
OMOPHOW 4acTOTbl, @ TaK e, HU3KOYACTOTHbIE
yeunutenu. KoatpduuneHt nepesaum TpakTa
npu Npueme perynupyeTcs BPYWHYIO MNOCPes-
CTBOM NEpemMeHHOro pesucTopa, a koadduuu-
€HT Nepeaayn npu nepejade yctaHaBnuBaeTcs
NOCPEACTBOM MOACTPOEYHOro pesuctopa uk-

CMPOBaHHBIM, MPU  HanaxuwsaHuu
TpaHcuBepa B LUenom. ABToMaTu-
YECKOro perynsropa yCuneHusi Het.

CmecuTenn 4acToT, BbIMONHSOWMe
ponb MOAYNATOPOB, AEMOAYNATOPOB
1 npeobpasoBaTeneit 4YacToTbl BbiMOMHEHbI Ha
BbICOKOYACTOTHbLIX TpaHcgopmaTopax no cxe-
Mam GanaHCHbIX KOMbUEBbIX CMecuTenen Ha
Avoaax.

MonoxeHnst KOHTaKTOB perne Ha CXxeme nokasa-
HO Npu npueme.

Mpun npueme curHan oT BXOAHOW CUCTEMbI (OT
®CC RX), koTopas MoXeT npeacTasnaTe coboi
AHTEHHYIO CUCTEMY 1 KOHTYpbI (PCC), YPY unu
6e3 YPY, noctynaet Ha BXOA CMecCWTEns Ha
VD1-VD4. lMpu nepepave cloga xe nocrynaer
curHan HY ¢ Bbixoga MUKPOGOHHOTO yeunurens
(apoccenb L1 pasaensiet BY v HY uenu). Cur-
Han oT reHepaTtopa nnasHoro Auanasoxa (M)
rocTynaeT Ha CMecUTENb Yepe3 KOHTaKThl pene
K1.1. Pe3synbTtat npeobpa3oBaHusi, — NPOMEXy-
ouHas yacrota 500 k'L BbIAENAETCA B KOHTYpe
L3-C3. [lanee cnepyeT KacCKOAHbIA ycunuTenb-
HbIl Kackaf Ha TpaHsuctopax VT1 u VT2,
HarpyXeHHbli NepBMYHO OBMOTKOW 3NeKTpo-
mexaHuueckoro unbtpa Z1. dunbTp Bbige-
nseT BepxHiotlo GokoBylo nomocy. 3atem cne-
AyeT euwle OAMH Kackaj no cxeme c obwum
aMuTTEpOM Ha VT3, HarpyeHHbIN KOHTYpoMm L4-
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C16, c BbiXxoga KOTOPOro CUrHan nocTynaeT Ha Konbuesown
cmecutens VD5-VD8, paboTaiowmit ceryac kak aemoay-
natop. HanpsikeHue onopHow yactotel 500 kl'y noctynaet
Ha Hero uYepes KoHTakTbl pene K2.1. Husko4acToTHbIN
(hemoaynupoBaHHbI) curHan cHumaeTcsi ¢ R13.

Mpu nepepade yHKUMM CMecuTene MEHSAIOTCA Ha
npoTUBONONOXHble.  HW3ko4acToTHOE  HanpsbkeHue C
MWUKPO(POHHOFO yCUNUTENs NOCTynaeT Ha CMecuTenb Ha
avoaax VD1-VD4 (yepes pasgenutenbHbli koHaeHcaTop C1
W 3arpaauTentHbit apoccens L1). Yepes KoHTakTbl pene
K1.1 Ha cmecuTenb mocTynaeT HanpsbkeHue yactoton 500
k' OT ONOpPHOFO reHepaTopa (Npu Npueme 3TO HanpsHKeHue
nocTynano Ha cmecutens Ha anogax VD5-VD8). Cmecutens
paboraetr GanaHcHbiM  moaynsiTopom.  [loaCTpoeyHbIn
peauctop R2 Heobxoaum ANst BLINOMIHEHWS NPOLIEAYPSI
6anaHcMpoBKN MOAYNATOPA, YTOGLI MakCUMarnbHO NOAABUTL
HECYLYIO 4acToTy.

B «koHType L3-C3 BbigensieTcs curHan, CoAepXaiiui
vacTtoTbl ABYX 6okoBbIX nonoc. [lanee npoucxoaut ycune-
HWe B kackage Ha VT1 u VT2 u noaaBneHWe HWKHER u
BbiAeneHne BepxHel GOKOBOW MOMOCHI B 3MEKTPOMEXaHu-
yeckom cunbTpe Z1. 3aTem, ewe ycuneHue Kackaaom Ha
VT3 u panee curHan nocrynaeT Ha npeobpasosartensb
yacToTbl Ha avoaax VD5-VD8. Tenepb HanpsbkeHwe oT M0
rnocTynaert Ha 3aToT npeobpasoBatensb. Ha Bbixoae Bblaens-
eTcs npoaykT npeobpasosBaHuA, M3 KOTOPOro MOME3HbLIN
curHan gomkeH ObiTb BbigeneH koHTypamu ®CC pabouero
KB ananasoHa, v noaaH panee Ha ycunuTenb MOWHOCTU
nepeaaruuka.

KoacpcpuumeHT ycunenus Bcero Tpakta npu nepepave
yCTaHaBNMBaeTCsl NoACTPOeYHbIM pesuctopom R11. lMpu
npuemMe yCTaHoBka NPOU3BOAUTCS NEPEMEHHBIM PE3UCTOPOM
R12. MNpepsapuTesnbHbie YCTaHOBKM COOTHOWEHUI K03 du-
LMEHTOB nepeaauu, U WX 3aBUCUMOCTN W3MEHEHUst OT
perynupoBsku  AaHHLIMU  PE3UCTOPaMK, OCYLUECTBAAIOTCA
noabopom conpoTtusneHur R3 u R7.

Bce TpaHcgopmaTopbl 0auHakoBbl. CepaeyuHuK Kaxaoro U3
HWUX COCTOUT U3 iBYX CKINEEHHbIX BMecTe (heppuToBbIX Kone,
pa3mepa 7x4x3 mm u3 depputra 400HH. Bce o6moTKM
coaepxat no 12 sutkos nposoga M3JIWO 0,24, HamaTbl-
BalOT TpaHC(OpPMaTopbl NPOBOAOM, CMOXEHHbLIM BTpoe, a
3aTeM C MOMOLLbIO MPO3BOHKW MYySIbTUMETPA OMNpeaensioT
HasHayeHue KOHLIOB 0OMOTOK.

KOHTYpHblE KaTyLWKU HamOTaHbl Ha YETbIPEXCEKLMOHHBIX
kapkacax oT moayneu M43 paauvokaHanoB Tenesu3opoB
Tvna YCUT (c akpaHamu). KOHTYpHblE KaTyLKu UMEIOT No 72
Butka (no 18 BuTkoB B cekuuio). Katywiku cBsisu — no 12
BuTkoB. KaTywka L3 umeet otBog ot 18-ro Butka. Mposoa —
noB 0,12.

Opoccenn L1 n L6 HamoTaHbl Ha kombuax K7x4x3 u3
tepputa 400HH, coaepxat no 30 sutkos MN3B 0,12.

CHeaupes 4.
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A3BYKA YKB- ATTTTAPATYPbI

YHacTb 1. Bnoku YKB annaparos
Cratba 7. Bnoku 3agatowux reHepaTtopos
(MpodomkeHue)

Ycrpoicrea ans ynpassneHus yacroron 3I

CxeMa 3/1eKTPOHHOK HaCTPONKKN

MepecTpoitka YacTOTbl 3afalowwero reHepaTopa ¢
napameTpuyeckoi cTabunusaumeir YacToTbl 06bIHHO

BLINOMHSIETCS  MpW  MOMOWM  KOHAEHcaTopa
NEPEMEHHOM eMKOCTY C BO3AYLWHBIM AN3NEKTPUKOM.
WHorpa npumeHsetcs nepe- T T T —-—-————————————— -
CTpoOika 4acToTbl W3MEHEHWeM | Puc.7.16 :
MHAYKTUBHOCTM KOHTYpHOW | €5\ gage rparcrops |
KaTywkm 3T, | {|
reTepoauHa |

OueHb yao6Ho nepectpamsats | x[ C1 J_cs_l_ c4 |
yactoty 3ajalowmx redepa- | for1 TN 1 10k 100k T |
TOPOB  3NEKTPOHHLIM  cnoco- | o2 I
60M— C nomowsio sapukana | =~ vD1 - R |
WNW, YTO Nyuwe, BapvKanHOW | fagmr T

, ) | L 100H :

I

Matpuubl. OgHa M3 CaMbiX
PacnpoCTpaHeHHbIX CXeM
3NEeKTPOHHOIN NEPECTPOIKK MokasaHa Ha puc. 7.15.

B kayectBe MaTpuubl 3AeCb UCMONbL3YIOTCA ABa
OTAeMbHBIX  BapuKana, BK/IIOYEHHbIE HaBCTpeYy
Apyr apyry. B utore cxema AByX COEAMHEHHBIX
nopobHbIM  06pa3oM  BapuKanoB  3KBMBASIEHTHA
cxemMe BapukanHoi MaTpuubl. bnarogaps BCTpeu-
HOMY BKJTIOYEHMIO BApUKanoB AN NEepPeMEHHOro
TOKa YMEHbWAEeTC 3aBUCUMOCTb  YacToOTbl  OT
aMnNNNUTyAbl BbICOKOYACTOTHOrO HANPSXKEHUS.

Ecnu ncnonb3yetcs MMEHHO BapuKanHas MaTpuua,
TO NapaMeTpbl KOHTYPa ANA He& HeCOXHO Paccyu-
TaTb. Hanpumep, y Matpuubl KBC111B eMkocTb
nameHsieTcs ot 20 go 40 n® npu U3MEHeHUM
cMewenns ot +9 A0 +2 B. Vi3aMeHeHue emkocTv
coctasnser 20 n®.  Ecnu nepekpbiTue no Yacrote

[OMKHO BbiTb, CkaxeM, 6%, TO Heo6XxoAMMoe u3Me-
HeHne eMKoCTH cocTasuT 12 % (sasoe Gonblue, Tak
KaK WHAOYKTUBHOCTb KOHTYpa HE MW3MeHsieTcs).
OTciopa HaxoAnM MONHYI0 eMKOCTb koHTypa C = 20
n®/0,12 =167 n®. WHAYKTUBHOCTL KOHTYpa
paccuuTbiBaeTcs no  obuienssectHol  opmyne
Tomcowa: L = 1/ (2nf)’C

Yrobbl He yxyawwunacb CTabunbHOCTb YacTOTbI,
HanpshkeHUe CMeELLEeHUs BapuKanos AOMKHO ObiTb
OYeHb XOpOWO CTabunManMpoBaHO W OTUALTPO-
BaHO. ITO OYEHb BAXHO.

[ns HeboNblUOWH NEepecTpoiikM KOHTYpa BMECTO
BApWKanoB MOXHO MCMONb30BaTb ODbIYHbIE KpeM-
HueBble anoabl. Ho B 3TOM cnyyae AvoAbl AOMKHBI
noabupaTbCs NOL HYXXHYHO BENUUUHY NEPEKPLITUS

c6 3 VD4

+9B

C10 4..15

———
= VD2 Bxog HY
7 100

Bbixog 1

Bbixog 2
C13 4.15

VD1 — 8148
VD2..VD4 — [220

pasuokonempykmop 09-2008 5



TOM, UTO He y BCex | |
OAHOTUMHBIX  Avo- | o s |
noe  cobereenHas | | 2 ¢ %_I H =L L2 ]
emkocTb npu mame- | 1o €10 001wk S Re 100 L3 |
P! 10,0mk x 168 Bbixoa 1 |
HeHmu  3anupaio- | R7 U

wero HanpskeHns | 22 p an 7 |
| c1 €3 o7 HUSKOOMHOI |
W3MeHsieTCa Ha oa- | 1 O 10,0mk x 168 VT3 Hamysv |
HY M Ty Xe Benu- : - KT368 |

UUHY. | Cc8 Boixog 2
1 c12 |
Ha puc. 7.16 noka- | M1 s ]
3aHa Cxema anek- | 3 cs ggo BbiCOKbOMHO |
TPOHHOTO  cAigvra | ramys
HacToThl, UTO OYeHb | 10.0MK VD1 . €8 LA |
4acTo ucrionb3yeTcs | x168 f o |
npu nepexoge C | Puc.7.18 |
NpueMa Wa nepea- T T T T T T T T T e
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Bapukan B 3TOM cilydae noawiovaeTcs
uepes KOHAEHCaTop HebonbLIO eMKOCTH,
NoCKoNbKy Tpebyemblit  CABMM  4acToThl
HeBenuk. B BepxHeM noOnoXeHuu nepe-
kuovatens S1 (nepepava) Ha Bapwkan
nopaetcs  (UKCUPOBAHHOE HaNpshkeHue
cmelenmns ¢ penutens R3R4. Mpu nepexoge Ha
npueM (HUXHEE NONOXEHWE) CMeleHne WU3MEeHs-
€TCA NepeMeHHbIM pe3ucTopoM R5, casuras vacro-
Ty. MMpepenbl nepecTpoiiku MOXHO nogo6paTb,
M3MEHNR eMKOCTb KonzeHcatopa C5 wnu coor-
HoLeHue conpoTuenenunin genutens R2...R6.

Ha puc. 7.17 B kavecTse unmocTpauum K teme 06
3NEKTPOHHOM NEpecTpoike YacTOTbi  MOKasaHa
fedcTBylolWwas CXeMa reHepaTopa C OAHWM U3 BO3-
MOXHBIX BAapUaHTOB 3NEKTPOHHON NepecTpoinkoi
4acToTbl.

3NeKTPOHHas NepecTpoika 4acToTbl BbIMNOMHAETCS
nepeMeHHbiM  pesuctopoM R4, B kauectse
Bapukanos ucnonb3ytotca avoabl VD2 u VD3 Ttuna
[220. BMecTo 3TMX AMOAOB MOXHO MCMONb30BaTh
TaloKe AOAbl MHOTUX APYruX TUMOB.

Moaynsatopbl ana MukpodoHoB (AMHaAMKU-
HECKHUX W YrosibHbIX)

MoaynsiTop CRyXUT AN U3MEHEHUs reHepupy-
€MO/i TFeHepaTopoM BbICOKOYACTOTHBIX CUTHAN0B
nopj AeicTeueM curHanoe C Bonee HM3KOM uac-
TOTO. B pesynbTaTe Ha BbIXOAE reHepaTopa nony-
4aloTCa, B AAHHOM CNyyae, HacTOTHO-MOAYNMpo-
BaHHble 31EKTPOMarH1THble KonebaHus.

Ha puc. 7.18 npueeneHa cxema 4acTOTHOrO MoAay-
NMpoBaHusa 334alollero redepartopa. B kavectse
MOAyNsTOpa WCNONL3yeTcs NPOCToM  npeasapw-
TeneHbi YHY ¢ avHaMMueckuM MUKpOdOHOM Ha
BXOAE W BapyKanoM Ha BbiXoae.

Ha TtpaHsucTopax VT1 u VT2 BbinonHeH AByX-
KackapHolh  YHY ¢ MukpodoHoMm M1 wHa sxope. C

Bbixoga YHY ycuneHHblit curHan nogaercs Ha sa-
pukan VD1, eMKOCTb KOTOPOro u3MeHseTcsa noa
BO3AEWCTBMEM NOCTYNAIOWEro Ha Hero 3BYKOBOIO
CWrHana, B pesynbraTe 4Yero WU3MEHSETCS eMKOCT-
Has coctaensiowas koHtypa L1C6. Yacrora
HACTPOMKU KOHTYpa MEHSIETCA CO 3BYKOBOW 4acTo-
TOM. MeHepaTop BbINOIHEH MO TPEXTOYEUHON CxeMe
Ha TpaH3ucTope VT3.

Ha pwuc. 7.19 npuBegeHa cxema MoaynsTopa,
MCMONb3yloWas  yronbHbil ~ MUKPOdOH.  3TOT
YACTOTHBIW MOAYNATOP NpeaHasHaueH Ans paboTbl
C 3apaiowmm reHepatopom YKB UM nepepatumka.
PesucropoM R1 noabupaercs BenuumnHa Toka yepes
MUKPOOH, @ NEepeMeHHbIM  pe3ucTopoM R4
YCTaHaBMMBAIOT BENMUMHY CMelieHus, obecnevu-
BAlOLLYI0 KauyeCTBeHHbI curHan. KoHaeHcaTopoM
nepeMeHHol emkoctv C3 u  pesuctopoMm R4
YCTaHaBNMBAETCS ONTUMAJIbHBIA PEXWUM YaCTOTHOM
MOoAYNSUMK.

MopaynaTop anst undpoBoif cBA3N

HekoTopble BuAbI LMGpPOBOIA PaanocBsav UCnonb-
3yI0T ANs NONyYeHWus HeobxoauMon MHdbopMaLwmn
HY curHanel. [nst 3TOro MCnosb3yeTcs cneuw-
anbHbiA annapaT, HasbiBaeMbit «Mopem». CrioBo
«MOfieM» MO CBOEMY COCTaBy SIBNSETCS CIOXHbLIM
C/I0BOM M COCTOUT M3 [BYX COCTaBASIOLNX — CNOBa
«MOAYNATOP» U «AEMOAYNSATOP».

MoaynsTop  BbINONHSAET (QYHKUMIO  Moaynsumu
UnbpOBLIM CUMrHANOM 4acTOTbl 33AaKOLEro reHepa-
TOpa, a AeMOoAyNsATOp BbINONHSET PONb CBOEOG-
pa3HoOro AetekTopa NpUHWUMaeMbix U3 acupa Lmd-
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poBbIX cUrHanos. O aeMoaynsTope pacckasbiBanoch
B r71ase 2.

B 3TOM pasgene s pacckaXxy O KOHCTPYKUMM Moay-
NSITOpa, KOTOpbIA MPUMEHSIETCS B pa3paboTaHHOM
MHOIO  KOHCTPYKUMM  YHUBEPCanbHOTO  MopeMa
MODEM22, npegHasHayeHHOro  Ans UUGpPOBbIX
BWUOB PaAnOCBSI3U.

OnucaHMe  KOHCTPYKUMM U CXeMbl  MoaeMa
MODEM22 MOXHO HaiiTh B MOe# kHure «Komnb-
I0TEep Ha NIOBUTENbCKOW PagvoCTaHLMK»  Unu B
WHTepHeTe no aapecy http://r3xb.by.ru/.

MHorouncieHHble Tectsl mogema MODEM22 u ero
aHanoros Mnokasasnu, Y4To 3TOT MOAEM SBNSETCA Ha
ceroaHsaWwHUA AeHos JIYYLUNM cpean apyrux nobu-
TeNbCKUX paspaboToK, NPEeBOCXOANT M3BECTHbIE
MHe NIoBUTENbCKUE  MOAEMb,  BbIMOIHEHHbIE C
NpUMEHeHNeM AETeKTOPOB Ha MuKpocxemax 56411
n 155Al'1, no kayecrsy npuema CWUrHanoB W no
NPOCTOTE HaCTPOWKU BO MHOTO pas.

Ytobbl ysaCHUTL ponb Moaynstopa B paborte
paguocTaHuMn UWdpoBOW CBSI3M  CnepyeT 3HaTh,
4TO NpY paboTe UMPPOBLIMU BUAAMW CBA3WN B COC-
TaB PajuOCTaHLUMM HENpeMEHHO AOMKEH BXOAWUTb
KOMMbIOTEP. MIMEHHO KOMMbIOTEP BbLIAET Ha nepe-
[aTYMK LUMpoBbIe CUrHaNbl B BUAE OYEHb KOPOTKUX
TOKOBbIX U 6ECTOKOBbIX MOCHINOK. B TOKOBbIX MNO-
CbifIKax CUrHan XapakTepusyetcs ANMTENbHOCTHIO
MOCBINIKA W BEIMYMHOW HanpskeHusi. B 6ecTokoson
NoCbiIKe NPUCYTCTBYET TOMbKO AMTENLHOCTb 3TOW
MOCHIIKW NPY HYJIEBOH BENMUMHE HANPSKEHUA.

YTOBbl 3T  KOMMBLIOTEPHbIE  CUrHanNbl  MOrnu
BO3AEICTBOBATb Ha 3afaloWuil reHepaTop nepeaat-
YuKa HeobXoaMM MOAYASTOP.

Ha puc. 7.20 npencrtasneHa 6nok-cxemMa MofeMa,
BCE AETanu pasfiniHbIX Y3/10B MOAEMA PACCUUTaHbI
Ha ero paboTy CO cpefiHeit YacToToit okono 2000
Iu. MogeM paboTaeT Ha 3BYKOBbIX (8yAuo) 4acTo-
Tax U CoBMelaeT B cebe ABe OCHOBHbIX COCTaBHbIX
4acTV — NepeaatoLLyro HacTb (MOAYNATOP) U Npue-

I————( 3eMNA OT TpaHCcKeepa I
1

|
: | Bxog SSB nepeaaTumka)
| | nocbinok ot ToHanbHoro
! | renepatopa (U1). [lemo-
L[YNATOp  BKANIOYaeT B
_I ceBs nonocosoit duneTp
Ha ONepauMOHHBLIX YCu-
nutensix (U2), cneunanbHbiii YacTOTHbIA AETEKTOp
(U3) v BbixoaHOM y3en (U4). Mpeanonaraercs usro-
TOBJIEHWE KaX/O0ro M3 y3/10B MOAEMA Ha OTAEeNbHOM
nnate, 4TO NO3BONMWUT B JanbHellweM 6e3bones-
HEHHO 38MEeHSATb HEYlAYHO BbINONHEHHbIE Y3Mbl.

MopknioyeHne MoaieMa K KOMMbIOTEPY [AOMKHO
BbIMONHATLCA Yepe3 cTaHgapTHelik COM nopt ¢
uHTepcbertcom RS-232-C. OdumunansHoe OrpaHu-
YeHue NO AnuHe ANS COEANHEHUS SKPaHUPOBAHHBIM
kabeneM no craHpapty RS-232-C cocrasnsieT
15,2 M. Ha npakTuke 3TO paccTosiHue AOMKHO 6biTb
KaK MOXHO KOpoue. YpPOBHM HanpsiKeHUn Ha
NUHUAX pasbeMa Ana NOrUYECKOro Hyns cneayer
cumTaTh —-12..-3 B, N8 NOMMUECKOA eavHWUSI
+3...+12 B. MNpomexyTok or -3 Ao +3 B cootBeT-
CTBYET HEONpPeAeneHHOMyY 3HaueHuio. Kaxabii COM
NOPT WUMEET CBOW COGCTBEHHLIA pasbeM, KOTOPbIi
MOXeT umeTb nnbo 25 koHTaktos (DB25), nn6o 9
koHTakTos (DB9).

Ha 6nok-cxeme cnesa ykasaHbi HOMEPa KOHTaKTOB
pasbema COM-nopta Ans BapuaHTOB MPUMEHEHWUs
DB25 u# DB9, crnpaea ykasaHbl rHe3aa npvemone-
pepatuvka (TpaHcusepa), K KOTOPbIM MOABOAWUTCS
WM OT KOTOpbIX 6epeTcs curHan.

C koHTakTa 4 (7) pasvema COM-nopra (3aecb 1
fanee nepeas uudpa OTHOCUTCA K pasbemy C 25
KOHTaKTamMu, a uudpa B cKobkax — K pasbemy c 9
KOHTakTamu) 6epercs curHan Ans ynpasnexus
nepexknioveHneM nepegatyumka npuem/nepeaaqa.
Ha3HaueHue 3TOro KOHTakTa B cucreMe RS-232-
C — 3anpoc ans nepepayu, HammeHosaHue — RTS
(Request to send). Aanee uepe3 VD1 u R1 curHan
NOCTYNAeT Ha TPaH3UCTOPHBIA NEpeKIoYaTeb,
BbINONHEHHbIA Ha TpaHauctope VT1. K uenu kon-
NEKTOpa 3TOr0 TPaH3UCTOpa MOAKIOYAETCS KaTyll-
Ka OT pene "npuem/nepeaaya”, yCTaHOBNGHHOTO Ha
TpaHcueepe. Mpu nopade Ha 6a3y TpaHsucTopa VT1
NONOXUTENBHOrO HanpsXxenus pene cpabaTtbiBaeT u
BKIOYAET TPAHCMBEP Ha nepeaayy.
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Bnok Ul npeacrasnsieT coboi TOHanNbHbIN reHepa-
TOP, KOTOPbI/ U SIBNAETCA B AaHHOM C/lyuae Moay-
NATOPOM. CUrHanbl A1t MaHUNYNSILUKM TOHANIbHOrO
reHepaTopa 6epyTca C koHTakTa 20 (4) pasbema.
Ha3HayeHne 3TOro KOHTaKTa — roTOBHOCTb BbIXOA-
HbIX AiaHHbIX — DTR (Data Terminal Ready). C koK-
Takta 20 (4) curHan yepes auop VD2 u pesucrop
R7 nocrynaet Ha 6a3y TpaH3WUCTOPHOrO KJ/lo4a Ha
VT2, K KONNEKTOpYy KOTOPOro MOAKMNIOYAeTCs BXOfA
3NEKTPUUECKOW LIEMOYKM, YEepe3 KOTOPYIO BbiNOM-
HAETCA MaHWMyNMpOBaHWE 4acTOTOW TOHANbHOrO
reHepartopa Y1. [lanee curHanei MaHunynupyemoro
TOHANbHOrO reHepaTopa MOAJAIOTCS Ha Bapwkan
3a7al0LLEero reHepaTopa paauonepeaaTymka ¢ yac-
TOTHOW MoAynsiuuelt, "M6o Ha MUKPOGOHHbLIA BXOA
nepepaTymka, pabotaiowero B pexume SSB. MeHe-
paTop nNpu BKIIOYEHHOM TepMuHane reHepupyet
TOH BbICOKOW YaCTOTb!.

ToHanbHbIA reHepatop U1, KoTopbiii siBAisieTCs
MOAYNATOPOM B [iaHHOW KOHCTPYKUMM Moaema,
BbIMOMHEH MO OAHOMY U3 LWMPOKO W3BECTHbIX
BapuaHToB. [MpuHUMNUANbHAsS CXeMa TOHANLHOro
reHepaTopa npeacrasneHa Ha puc. 7.21.

leHepaTop BbINONHEH Ha TpaH3ucTopax VT1 n VT2
TMna KT3156 no cxeme ¢ 06paTHOW CBA3LIO Yepe3
[BOMHO T-MocT, 06nagaer BbICOKOW CTabunb-
HOCTbIO M JOCTATOMHO XOPOLUUM Ka4eCTBOM CUrHana
npy NUTaHUM OT CTabUNU3MPOBAHHOTO MCTOYHWKA.
KonpencaTopet C1, C2 1 C3 fOMKHbI UMETL AONYCK
He xyxe 10 npoueHToB. Ha ornepauuoHHOM ycunu-
vene DAl Tuna K140Y/l6 BbINONHEH MONOCOBOM
uneTp, ynyuwaiowmi CUHYCOWAANBHOCTD
BbIXOAHOrO CMrHana. [\ns HacTpoiiku uacrotomep
NOAKNIOYAETCA K TOUKE BbIXOAA, PErynMpoBKoit R10
YCTaHaB/MBAETCA BENNUMHA HUXKHEN 4acToThl, a
perynnpoBKoi R9 (Npy 3aMKHYTON Ha 3eMII0 TOUKU
BX0Aa "ynpasneHue") YCTaHaBAMBAETCH BENNUMHA
BepxHeit  4acToThl.  M3MeHeHWeM  BEeMuMHbI
pe3uctopa R7 MOXHO KOPPEKTUPOBaTb KauyecTso
CUHYCOMAbI FEHEPUPYEMOro CWrHana (TONbKO Mpw
ocumnnorpaduueckoM KoHTpone). Peauctopom R18

R11 330
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[OBMBAIOTCA PaBHOW aMNAUTYAbl ANS  CUTHANoB
BbICOKOI M HW3KOI 4acTOTbl.

Hacrpoifka mopynartopa

HacTpoitka MoaynsTopa upesBblualiHO NpoCTas.
MpuBOXY Heo6X0AUMbIe 3Tanbl HACTPOWKY.
o HaunHaTb HacTpoiky MoaeMa crieayeTr C Bbi6opa
BEIMUMH paboumnx yacToT. MNpu pacyetax cnenyet
33 OCHOBY B3ATb XapaKTEPUCTUKK Y3KOMNONOCOro
HY ¢wnbTpa, YCTaHOBNEHHOrO Ha BallieM paamno-
npuemHuke. MpeanonoxmM, YTo paanonpUeMHUK
MMEET Y3KOMOMOChIH UNLTP C WUPUHON MONOChI
3000 'y » nponyckaet YacToTsl oT 1000 fo 3000
ly. B 3TOM Clyyae BeAMUMHA CpedHeit 4acToTbl
6yner paBHa 2000 Mu. YuuTbiBas BENUUUHY
casura 4acrot, pasHylo 1000 u, onpepensem,
YTO HUXKHAA 4acToTa AomkHa 6bite 1500 lu, a
BepxHaa — 2500 lu.

HacTpoitka ToHanbHOro reHepatopa (CM. puc.
7.21) BbIMOMHAETC € WCMONb30BaHWEM
yactoToMepa. YactoToMep NOAKNIOYaeTCs K ToY-
Ke BbIXOA@ reHepupyemoro 3ByKOBOrO CWrHana.
PerynvpoBKkoit BENUUMHBI COMPOTUBIIEHUS PE3NC-
Topa R10 YCTaHaBNMBAETCS BE/MUMHA HIKHEM
yactoTel (1500 lu), a perynuposkoit R9 (npu
3aMKHYTOM Ha 3eMni0 Touke Bxoga "ynpas-
neHue") YCTaHaBNMBAETCS BENWYMHA BepXHel
4acTotbl (2500 Tu). W3MeHeHueM BenMUUHLI
pe3ucTopa R7 MOXHO KOPPeKTUpOBaTb Ka4ecTsBo
CUHYCOMAbI FEHEPUPYEMOro curHana (ToNbKo Npu
ocumnnorpadmyeckoM KoHTpone). Pe3nucropom
R18 pobuBaloTca paBHOW aMmaMTYAbl  Ans
CWUFHaNoB BbICOKOM UM HU3KOW YacToTbl. MoMHuTe,
yto ans RTTY wucnonb3yeTcs PasHOC 4acTor
paBHbIit BenuumHe 170 My, a AMTOR, PACTOR v
Packet Radio (300 Boa) paboTaioT npu pasHoce
4acToT Ha BenuumHy 200 u, Packet Radio (1200
Boa) “cnonb3yeT pasHoc HacTot 1000 My,

Tanuveg " A.

TTposonxerme cneayer . . .
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MATAHUE OT SJIEKTPOCETH
MP3-NMPOUTPbIBATENA — FM-MOAYJTATOPA

B HacTosiwee Bpemsi 35EKTPOHWKA pas3BuBa-
eTcsi 0YeHb ObICTPO, CO3AaeTcs BhnevaTneHue,
4YTO MMPOBasl aBTOMPOMbILLNIEHHOCTb 33 HEl He
ycnesaeT. OueHb MHOTViE HOBblE aBTOMOOMNM
33py6exHOro NpPou3BOACTBA Ha 3aBOAAX-M3rO-
TOBUTENSIX  KOMMNEKTYIOTCA  COOCTBEHHbLIMU
ayamocncTemMamm, HacTo COCTOSILLUMU M3 OYEHb
XOpOLLEe aBTOMarHuTonbl 1 Habopa akycTuiec-
kux cuctem. [pobnema B TOM, 4YTO 3TO UMEHHO
aBTOMarHWTona, To ecTb, paboTaeT Ha MarHuT-
HbIX ayauokaccetax. Ho cenvac 2008 roa, u
MHOTME nbuTenu Mysbikn yxe 3abbinun, Kak
BbIrNAAWT ayauokacceTa. [la n CD-aucku nocre-
NEHHO CcaaloT nosvuum, — Bce cnywawT MP3
3anucaHHble Ha dnaw-HakonuTenu. KoHewHo,
BbIXO4 €CTb, — 3aMEHUTb LUTATHYIO MarHuTosny,
Hanpumep, «PeHo», Kakon-TO CynepHOBOW Tex-
Hukon, ¢ USB-nopTom Ans NOAKMOMEHUs Kap-
manHoro MP3 nneiiepa unu dnawku. Ho, npu
3TOM Bbl TepsieTe HekoTopble yaobctea wrat-
HOW annapaTypel. Hanpumep, y aBTOMaLUuH
«PeHo» ecTb OueHb YAO0OHbIN MynbT ynpas-
NEHUst MarHWTONOW, BMOHTUPOBAHHLIA B pyrne-
Bylo konoHky. C apyroi annapaTtypoi oH pabo-
TaTb He Byaer.

MoaToMy onTUManbHbIN BbIXOA U3 NOFOXEHUS
KyNWTb OTHOCUTENbHO HEA0POroe YCTPOMCTBO, —
aBToMObuNbHLIN MP3 nneviep ¢ FM moaynsito-
pom. MNpakTyeckn, 370 ManomolHbii YKB-4YM
nepegaTuMk C CUHTE3aTOPOM 4acToTbl U CXxe-
Mot MP3 nneiepa, paboTtalowiero ¢ BHeLwHewn
namsiTbio. To eCTb, Bbl CBOW NIOGUMBIA KapmaH-
Hbin MP3 nneviep skniovaete B USB nopt
[aHHOro MoAynaTopa U HacTpavBaeTe (UPMeEH-
HbI MpUEeMHUK «PeHo» Ha uacToTy Moayns-
Topa. [lanee, cnywaeTe 3anucu kKak paguone-
pepnauu.

OyeHb yaobHO. Ho Obino 6bl ewe yaobHee,
ecnu Gbl 3TUM MOAYNSTOPOM, NUTAIOWMMCS OT
NPUKYPUBATENS, MOXHO GbINI0 NONb30BATLCS HE
TOMbKO B aBTomobune, a B3ATb AOMON UMN Ha
[avy M UCnonb3oBaTb At FPOMKOrOBOPALLEro
npocnywmsaHus MP3 3anucel nocpeacTBOM
My3blKanbHoOro ueHTpa wunu obbluHOW CTepeo-
mariuTonsl, He umerowen USB-nopTa. To ecTb,
npakTuyecku Ha nwobon YKB-YM npuemHuk ¢
avanasoHom 87,5-108 MIu. HyxeH Tonbko
MCTOYHUK NUTaHUS, 4TOObI NUTaTh MOAYNATOP OT
anekTpoceTn. CeTeBon agantep, AAKOLWWA NOC-
TosiHHOE HanpsbkeHue 10-15V nanpertcs y ka-
foro. HyXHO TOMbKO CAenatb NEPexXOAHWK,
COCTOSILMIA M3 padbema (rHe3pa) npukypusa-

TeN U 0ObIMHOTO rHe3Aa Ans NOAKMHOYEHUs
BalWero ceTeBoro agantepa. He3ao npukypu-
BaTens MOXHO npuobpecTn B marasuHe aBTo-
3anyacreil Unu aBTO3NEKTPOHWKY, Hanpumep, B
BUAE YASMHUTENS NpUKypusaTens, a rHe3Ao
ANs CceTeBOro ajantepa — B paavoToBapax.

Bonbwon cTabunbHOCTA OT UCTOUHMKA NMUTaHUS
He TpebyeTcs, HO XenaTenbHO 4YToObl ceTesble
nynbcaumm GbinM noaaeneHbl xopolo. Moay-
natop notpebnsiet Tok He 6onee 50mA.

Hukakux cxem npusoauTb He Byay, — 1 Tak Bce
MOHATHO.

W elle oaHO npuMeHeHWe Takoro MoaynaTopa,
— KaKk TOYHOro reHepaTopa 4aCTOTHOMOAYNW-
poBaHHbIX konebanuin B AunanasoHe 87,5-108
My ans Hactpovikv YKB-UM npuemHukos.
Kpome USB-nopta FM-moaynsaTopsl UMeOT u
06biYHbIN  aHANOTOBLIN fIMHEWHDLI ayAMOBXO4,
Ha KOTOpbIi MOXHO noAaBaTb CUrHambl C
no60oro UCTOYHMUKA C aHANOrOBbIM BbIXOAOM.

CyLlecTBYIOT OuYeHb JelleBble MOAeNnu aBTo-
MOBunbHbIX FM-MOAynATOpoB, He wMmelowme
cxembl MP3 nneiiepa. lNpakTuyeckn, 3To Mano-
molwHble YKB-UM cTepeonepepaTivku C CUH-
TesaTopamu 4actoTbl, MpefHas3HaueHHble Ans
TPaHCAAUWM aHanoroBbiX ayAWOCUrHanos B
acup € uenblo ux npuema Ha YKB-YM paavo-
BellaTenbHbii NpueMHUK. Takue MOoAynsaTopbl,
[OMONHNB MX COOTBETCTBYIOLLUM WCTOYHUKOM
MUTaHWSE UM KapMaHHbIM WUNW  CamOAesibHbIM
crepeodoHnueckum  YKB-YM  npuemHukom,
MOXHO C YCNexoM WCronb30BaTh, Hanpumep,
Ans 6ecnpoBoAHOI KOMMyTauuu ayavoannapa-
Typbl.

MonoxwuTeneHoe  KayecTso, —  BbICOKAA
cTabunbHOCTbL NepeAaBaemoit YacToTbl, NPaKTU-
Yecku HesaBucALLAn OT konebaHui HanNpsHKEHUs
NUTaHWs WNKW BHELIHUX Bo3aeincTeuin. bonee
TOro, Aawe cambli npocTod MmoaynsTop (6e3
cxembl MP3) umeeT xoTb u Hebonbliylo, HO
COOCTBEHHYIO MaMsiTb, MNO3BONSAIOWYI0 XPaHUTb
[laHHble 0 HaCTPOWKE Ha paguoyactoTy, a Tak
e, 0 rnybuHe moaynsumu (rnybuHa MoAynsLMn
PerynupyeTcsi KHOMKaMm «rPOMKOCTbY).

MakcumanbHas aanbHOCTb €BA3M ¢ YKB-UM
npuemHukom Ha K174XA34 no Tunoson cxeme
cocTasnseT 5-15 MeTpos 1 CUMLHO 3aBUCUT OT
ANVHBI NPOBOAA, NO KOTOPOMY nojaeTcss Ha
MOAYNATOP NOCTOSIHHOE HaNPSHKEHNE NUTaHUA.

AHdpees C.
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CUMMETPWUYHLIN YCUNUTENb

MOLUHOCTU «JTAH3AP»

MopoGHas cxeMOTExHWKa WCnonb3yeTcs A0-
BONbHO AaBHO, 0/1HaKo umsa «JlaHzap» npuobpe-
na 6naropaps cratbe AW. lUuxatoBa B Xyp-
Hane «mactep 12 sonbT» Ne43. B 3ToW cratbe
6bina onmcaHa CXeMOTEXHWKAa aBTOMOBMIbHBLIX
ycunutenen Ha ocHose ycunutens LANZAR
RK-1200C, oTkyaa co6CTBEHHO U B3SNOCH UMS.

OT OpUrMHanbLHON CXEeMbl AAHHBIN YCUIMTENb
OTNNYAETCA U 3MEeMEHTHOW 6a3oN 1 pexvmamu
paboTbl 3NEeMeHTOB B ycunuTene, 4To Nno3sonu-
N0 HE TOMNbKO 3HAYUTENBHO YBENUYUTL BbLIXOA-
HYIO MOLLIHOCTb, a TaK e CHu3nTb THD.

MpvHUMNnanbHas cxema ycunutens npuse-
AeHa Ha pucyHke 1, KpaTkue TexHudeckue
XapakTepucTuKu ceeaeHb! B Tabnuuy.

Tuyeckue KOHaeHcaTopb! Ha
vacrtotax cBbiwe 10 kly YxXe
AOBOSMIBHO  CUNbHO  yBenuuuBalOT
CBOE PEeaKkTMBHOE CONpPOTMBIEHWE
1 KoHaeHcatop C1 komneHcupyeT
3TOT yxo4 napameTpos.

Danee ycraHoBnen RC cdunbtp R2-C8, koTO-
pbil noMoraeT u3baBMTLCA OT MMMYNbCHBLIX W
CBY nomex, HaBOAWUMBIX B COEAUHUTENbHBIX
CUrHanbHbIX NPOBOAAX.

[anee curHan BXOAHOW NEPEMEHHbIA curHan
pasgenseTca Ha [Ba, NpakTUMECKn WAEHTUY-
HbIX, YCUMUTENbHLIX TpakTa — AN NOnoXu-
TenbLHOW W oTpuuaTenbHoW nonysonH. [locne
AncddepeHunancHoro ycunuTena Ha TpaHauc-
Topax TV1, VT3 (VT2, VT4) curHan nocrynaet
Ha yCUNMTENbHbLIA Kackaa Ha TpaH3ucTope
BK/MIOYEHHLIM MO CXeMe C ObLMM 3MUTTEPOM
(VT5 1 VT6) u yxxe okoH4aTeslbHO npuobpeTtaeT
Heo6X0oAMMYIO aMNANUTYAY.

MakcumansHas BbixogHas MowHocTb npu THD 1% 310 Bt
MakcumarnbHoe HanpsbkeHWe NuTaHvs Ans Harpysky 4 Oma (8 Om) +60 B (+75 B)
BxogHoe conpotvBneHve He MeHee 22 kOm
OTHoweHwe curHan/wym Gonee 90 nb
THD ¢ 6unonspHbIM NpegnocnegHUM KackaaoM Npuy BbixogHow molyHocTty 100BT 0,06 %
THD ¢ nonesbiM NpeanocnefHMM KackafoMm npu BbiIxofHOW MolgHocTu 100 BT, 0,03 %
He pasHomepHocTb AYX He Gonee 21b
CobcTBeHHbI Kod yeunenus 314b

Cpasy cneayet OroBopuTbCsl, UTO COBCTBEH-
HbI KO3(). YCUNeHusi A0BONbHO BbICOK (314B) u
npu xenaHWn cHu3uTb yposeHb THD Heobxo-
AWMO yBEnWuMTL HOMMHan pesuctopa R9 ao
680 Om. B atom cnyyae cCOGCTBEHHbI KOI.
ycunenus 6yaeT coctasnste 26 b, nockonbky
COOTHOLLEHUe HOMUHanos pesuctopos R9-R14
KaK pas onpeaensieT coBCTBEHHbIA KO3, ycu-
nexHus yeunutens. Yposeus THD npu ucnonb-
30BaHuK pe3uctopa Ha 680 OM CHU3UTLCA A0
0,04 % ans nonHOCTbio GUNONAPHOTO BapuaHTa
n ao 0,02 % ans BapuaHta C NONEBbLIMU TPaH-
3ucTtopamMu B MpeanocriefHeM Kackajge Ha
Harpy3ke 4 OMa u BbIxoaHOM MowHocTv 100 BT.

CxeMoTexHuKa yCUnuTenst npakTuyecku non-
HOCTbIO CUMMETPUYHA, YTO NO3BONSET 40OUTLCS
MUHUMATbHBIX UCKaXXEHUI U JOBOMNbHO BbLICOKON
TepmocTabunbHoCcT. CurHan ¢ UCTOYHUKA 3BY-
KOBOTO CUrHana nojaeTcst Ha COCTaBHOW Mpo-
xofaHon koHaeHcatop C1-C3. MoaobHoe pele-
HUe O BbIMOSIHEHUU MPOXOAHONO KOHAEHCaTopa
BbI3BAHO TEM, YTO INEKTPONUTUYECKMNE KOHAEH-
caTopbl Npu nNpunoxeHuu obpaTHOW nonsp-
HOCTM MMEIOT TOKU yTeuku. B aaHHOM e crnyyae
AiBa NOCreaoBaTesibHO COEAUHEHHbIX KOHAEHCa-
Topa C2-C3 no3BonsoT NOMHOCTLI0 M36aBUTLCA
oT 3Toro acpcpekTa. Kpome 3TOro 3nekTponu-

Mo cyTM ycwneHue BXOAHOrO CwrHana yxe
3aKOHYEHO — OH Yyxe npuobpen AOCTaTOYHO
6Gonblyl0 amMnAUTyay U OCTanochb Nvb ycu-
NUTb CUrHan no TOKY, Afst YEro WUCMONb3YHOTCS
00bI4HO 3MUTTEPHBbIE MOBTOPUTENMN U3 MOLLHbIX
TpaHauctopoB. OpHako Tokn 6a3  MOLWHbIX
TPaH3UCTOPOB WMEIOT AO0CTaTOMHO Gonblune
BenuUuHbl U 63 NPOMEXyTOUHOro NoBTOPUTENS
noAaBaTh CUrHan 03HayaeT Nosy4nTb OFPOMHBIE
HEMWHEWHbIE UCKaXEHUS.

B aaHHOM ycunuTene B Kauectse «NPOMEXyY-
TOYHOrO» YCUNUTENs TOKa MOryT UCNonb3o-
BaTbCA Kak GunonspHbie TPaH3UCTOPbLI TakK U
nonesble (VT8, VT9). HasHaueHue 3TOro Kac-
Kafa no BO3MOXHOCTY pasrpy3uTb NpeabiayLLui
Kackag, Harpy3ouHas crnoCobHOCTb KOTOPOro He
Benuka. Mcnons3osaxve B kauectse VT8, VT9
nonesbiX TPAH3UCTOPOB [OBOMbHO  CUMbBHO
pasrpyxaeT kackag Ha VT5, VI6 4To CHWwkaet
yposeHs THD npaktuuecku 8 2 pasa. OgHako
cHxaeTca u obuwee KM ycunurens — npu
OAHOM U TOM XE HanpsHKeHUM NUTAHWUA ycu-
nuTeNnb C MONEBbLIMKM TPaH3UCTOpPamu Bbiaact
MEHbLUE MOLLHOCTU HE UCKAXEHHOTO KUNMUHIOM
curHana (orpaHudeHve BbIXOAHOMO  CuUrHana
CBEPXY M CHU3Y), YEM MOFHOCTbIO BUNONAPHBLIN
BapUWaHT.

10 pasuokonempykmop 04-2008
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Tak xe 6bino 6bl He cnpaBeanvBbiM YMOFI-
YyaTb U TOT (PaKT, YTO HA CryX 3TW ycunutenun
HECKOMbKO OTANYAOTCA, XOTH U NpubBopbl 3TOro
He (UKCUPYIOT, HO BCE Xe 3BYKOBOW OKpac y
KaXoro BapwaHTa CBOW, NO3TOMY PEKOMEHAO-
BaTb WCNONb30BaTb MMEHHO MOMHOCTbIO Guno-
NSAPHLIA BapMaHT UMW Xe C MNOMeBbIMU TpaH-
3ucTopamu 66110 Gbl FNYNo — Ha BKYC U LBET...

[Mocne npeABapuTENbHOrO yCUNUTENsA TOKa,
HarpyeHHoro Ha pesuctop R22 (Harpy3ka aTo-
ro Kackaga He npussi3aHa Hu K obLiemy nposo-
ay, HU K Harpy3ke, T.e. AIBASIETCS Mnasaiowwen
Harpyskow, YTo MO3BOMSIET MUHWMAIbHO U3Me-
HATLCA TOKY NPOTEKaloLLeMy Yepes 3TOT Kackaz
W BEAET K AONOMHUTENBHOMY CHIbKeHnio THD) n
yxe nopaetcs Ha 6a3y OKOHeYHOro kackaja. B
[aHHOM BapuaHTe WUCMOonb3yeTca No ABa TpaH-
3UCTOpa BKIIOYEHHBLIX nNapannenbHo. OpHako
KOMNYECTBO 3TUX TPaH3UCTOPOB MOXeT ObiTb
YMEHbLUEHO NpU HeobX0AUMOCTU  CO3AaHWA
ycunuTens MowHocTb Ao 150 BT u ysenuueHo
[0 Tpex nap, npu HeobxoaumocTn cOOpku
ycunutens Ha 450 Br.

MapannenbHoe BKNIOYEHNE OKOHEUHbIX TpaH-
3UCTOPOB MO3BOMSET NONYYUTb BONbLIYID CyM-
MapHyl0 MOLWIHOCTb, HO cneayet o6patutb
BHUMaHWE Ha HEKOTOpble OCOBEHHOCTM TaKoro
pelweHns. TPaH3NCTOPbI BKIIOYEHHbIE B Napar-
nenb AOKHbI BbiTb HE TONMbKO OAHOTO TUMAA, HO
W elle OAHOW MapTuu, T.e. BbiNyLIEHbl 32 OAHY
CMEeHy W3rOTOBIIEHUS Ha 3aBoAe W3roToBuTEne.
Oto nossonuT wu3basutca oT noabopa TpaH-

pasuokonempykmop 09-2008

31UCTOPOB MO NapameTpam, MOCKOMbKy pasdpoc
napamMeTpoB MexXay TpaH3uCTopamMu OAHOW
napTuu rapaHTupoBaH wmeHee 2% 3aBOAOM
W3roTOBUTENEM, YTO W Ha CamoM Aefne CooT-
BETCTBYET [eWCTBUTENbHOCTW. [pyrumu cro-
BaMU — TPaH3UCTOPbI AN OKOHEYHOrO Kackaja
creAyeT nokynaTb B O4HOM MECTe ¥ cpa3sy BCe
Heobxoaumoe konuyecTso. Tak e cneayet
0bpaTuTb BHMMAHWE Ha MapKUPOBKY TpaH-
3UCTOPOB — Ha TpaH3UCTOpax AENCTBUTENbHO
¢upmel  TOSHIBA  mapkupoBska  BbinonHeHa
nasepom, T.e. WMEeeT OXPUCTbIA OTTEHOK Had-
MMCK U ee He OueHb xopowo BugHo. LlipudT
Haanuce WMMeeT HekoTopble OcobeHHOCTU —
HekoTopble OykBbl U UUdPLI  «pa3pesaHbly»
(pucyHok 2). Hy v HakoHeL — B JaHHOM crnyvae
Haanucb 547 1 3Ha4oK oBana, pacnonoXeHHbI
YyTb nesBee 3TUX UWUp, ECTb HOMEP napTuu,
CreaoBaTenbHO y BCEX TPAH3UCTOPOB BKITIOYEH-
HbIX B napannens AomkHa O6biTb Takas e
MapKupoBKa 1 Takue e uudpsl 1 3Haku. Kctatu
BMECTO oBana moxeT ObiTb Byksa, umdpa unu
undppa ¢ Gykso.

Moabop e napameTpoB MeXAy TPaH3UCTO-
pamMu n-p-n U p-n-p CTPYKTYP XenaTteneH, Ho
coBceM He obs3aTeneH — kak NpaBuo UCMOSb-
3y KaYeCTBEHHYID KOMMNNEKTauulo NoJo6HbIN
pa3bpoC KOMMEHCMPYETCs AeWCTBUEM OTpuLa-
TenbHON 06paTHOIA CBA3M.

Ha pucyHke 3 npuBeaeH uepTex nevaTHow
nnatel yCunuTens, (BUA CO CTOPOHbI AOPOXEK,
pa3mep nnatbl 127 x 88 MM), Ha pucyHke 4 —
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PucyHok 2.
PucyHok 3.
(macwrab 1:1)

pacnonoxexue Apeta-
nei u cxema noaknio-

yeHuss (Bua €O CTO-
POHbI AeTanen).
HomuHanet pesucro-

pos R3, R6 3aBucar ot
MCMonb3yemoro Hanps-
XKEHUSL  NUTaHuA 1

MmoryT konebatbcs OT
1,8 kOm 0o 3 kKOm.

WUHpyktusHocts L1
MOTaEeTCst Ha onpaske
AnameTtpom 10 MM u
copepyut 10 BUTKOB
npoBoga  AvaMeTpPoM
1,2...1,3 mm.

TOK MOKOSI OKOHEYHO-
rf0 Kackaga AoOMmKeH
6biTe B npeaenax oT
30 no 60 mA — perynu-

poBka  NPOU3BOAWUTCS
NOACTPOEYHBLIM pe3nc-
Topom R15. Bbiwe

‘NOAHUMATL He HaAo —
npu nporpese ycunu-

TENA BHYTPU KOpMyca BO3MOXHO BO3HUKHO-
BeHne «noaso3bynos», T.e. BO3OyxaeHue
yCMIMTENS Ha BepXyLlkax cuHycouabl. Ha cnyx
3TO HE OLLYTUMO, OZHAKO BbI3bIBAET AOMOMHU-
TEnbHbI HAarpeB OKOHEUYHOro kKackapa. Tok
NOKOS BLICTABASAIOT Nepes NepsbiM BKAIOYEHNEM
MUHUMaNbHLIM (ABWKOK NOACTPOEYHOIO pesunc-
TOopa CTaBUTCS B BepxHee MO Cxeme nono-
weHue). Tocne BKMIOMEHWA  BbICTaBNAETCA
HeoOX0AUMBIA TOK NOKOS U NOCne «nporpesa»
yeunutens (NpuMepHo 2...3 MUHYTbI) Mpou3-
BOAWUTCS JONONHWUTENbHas KOPPeKTUpoBKa —
TpaHsucTopbl TV5, VT6 pocturHyT csoen pabo-
Yen Temnepatypel u Gonblue u3 Temnepartypa

noAHUMAaTLCA He Byner.

TpaH3nCTOpbl OKOHEYHOTo U NpeanocnegHero
KacKafloB KpensTcs Ha obwui  TennooTeoa
BMECTe C TPaH3UCTOpPOM TEpPMOKOMNEHcaLMn
VT7 yepes Tennionposogsime npoknaaku (Crio-
ay). Ha tpaHauctopsl VT5, VT6 Tak »e Heob-
XOAUMO YCTaHOBUTL TENMOOTBOZA, KOTOPbIA MOX-
HO W3roTOBWUTb W3 NMNCTOBFO arOMUHUSA TONLWN-
HoM 1...1,5 MM 1 paamepom 20x40 MM ANs Kax-
[Oro TpaH3ucTopa. YCTaHOBWUTb 3TOT TENNOOT-
BOJ, MOXHO cpa3dy Ha oba TpaH3ucTopa, T.e.
TPaH3UCTOPbl  3AXWUMAIOTCH  MEXAY  aniomu-
HUEBbLIMM NNACTUHAMU BUHTOM, KOTOPbIN BCTaB-
NSieTCs B OTBEPCTME Kak pas Mexay TPaH3aucTo-

12 pasuokonempykmop 09-2008
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Puc. 4 (6e3 cobniogenus macwraba). .y

pamu.

Ecnu y Bac HeT Bo3moxHOCTM cobpaTb AaH-
HbIV yCUIMTENb CaMOMy UM CMYLLL@eT HeJoCTa-
TOYHOCTb KBanugukaumu, Bel MoxeTe 3akasaTtb
yxe cobpaHHyl0 U NPOBEPEHHYI0 Mnaty o
3NeKTPOHHOMY aapecy interlavka@narod.ru unu

GND

-u

*e no aapecy 346918 a/a 146, r.HoBoLwaxXTUHCK
Pocrosckoit obnacru.

Ha cawite http:/lunterlavka.narod.ru  Bebi
MoxeTe BbibpaTb Apyrvue yCUnUTenm MOLHOCTW
1 UCTOYHUKM MUTAHUS K HAM.

NATUMNONIOCHON SKBANAMIEP

Oksanawsep obnaaaet koaduLmeHToM nepe-
[aun, npu CpeaHUX NOMOXEHWUSIX BCEX peryns-
TOpOB, PaBHbIM eauHvue. CpeaHue 4acToTbl
nonoc — 60 Iy (RP1), 250 My (RP2), 1 «l'y
(RP3), 4 "'y (RP4) u 16 k'uy (RP5). BxoaHoe
conpotusneHne 47 kOm. Oksanaw3ep MOXHO
ucnonb3oBaTb COBMECTHO C niobont  ayawuo-
annapaTtypon, rae UMeeTCs WCTOYHMK NUTaHus
NOCTOAHHOTO TOKa HanpshkeHuem 12-15V.

OkBanainaep MOXeT ObiTb BbINOSIHEH KaK MOHO-
hoHMYecKkoe unmn ctepeodoHnyecKoe YCTPONCT-
B0. Cxema MOHOOHUYECKOro BapuaHTa npuse-
AeHa Ha pucyHke 1. OTa cxema pacnonaraetcs
Ha neyaTHOW NnaTe, PUCYHOK U CXeMa KOTOpoWn

pasuokonempykmop 09-2008

NPUBOAUTCS HA PUCYHKE 2. B MOHOOHUYECKOM
BapuaHTe NepemMeHHble PesuncTopbl — peryns-
Topbl MOryT ObiTb pacnonoXeHbl Henocpes-
CTBEHHO Ha neuatHoW nnate. Ecnu HyxeH
cTepeooHNYECckUin BapuaHT, — cobupaete asa
Takux 9KkBanawWsepa Ha ABYX pasfenbHbIX
nevatHeix nnatax. lpudem, y oaHow u3 nnar
HYXHO caenatb Y3Kyl0 CTOPOHY pasMepoM He
60, a 80 MM 1 pacnonoOXuTb Ha Hewl ee oavH
PSA NevaTHbIX AOPOXeEK Moj NepeMeHHble pe-
3UCTOPLl, Tak 4TOBbI 3TO COOTBETCTBOBAmNO
reoMeTpUYeckUM pasmepam CABOEHHbIX fepe-
MEHHbIX Pe3ncTopoB. 3aTem, CABOEHHbIE nepe-
MEHHbIE Pe3NCTOPbI yCTAHaBIMBAIOTCA Ha 3TON

13
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cpeaHen TOuUKU NU-
TaHus, COCTOSILMM
u3 pesucropos R1,
R2 u kongeHcaTopa
C18. Touka coeau-
HEHURA 3TUX 3NEeMeH-
TOB fiBNAETCH ONOP-
HOW TOYKOW, C KOTO-
po#t TEM WU UHbIM
obpasom coeauHe-
Hbl MpsIMble BXOAb!

scex QY.
BxoaHoit  curHan
nocrynaet  uepes

paswem X1. Ha one-
paLnoHHOM A11
BbinonHeH  Bydep-
HbIl ycunmTtens. 3a
HUM cniefyeT cxema
M3 NATU  aKTUBHbIX
unbTpOB,  BKNIO-
UeHHbIX napannernb-
Ho. Kaxxawbiin dounbTp
BblgensieT nonocy ¢
onpeaeneHHoW  Le-
HTpanbHOW  nono-
coit. Takum obpasom
Ha BbIXOAE CXeMbl
aKTUBHBIX (UNLTPOB
nonyyaetca  nsTb
ayavMocurHanos,
npeacTaBAAOWUX
coboit  cocTasnsio-
wme obuwero BXoA-

Cc24
0,1u

HH

A1-A4-NE5S532

nnare, a BTOpasi nnata C MOMOLWbIO BTYNOK
KpenuTtcs Hag nepson, obpa3sys Takon «ByTep-
6poa». CoeanHeHWe BTOPbLIX FPYNn GABOEHHbIX
nepeMeHHbIX PE3NCTOPOB C BTOPOI NNaToi ocy-
WEeCTBNSAETCS NOCPEACTBOM MOHTaXHbIX NpO-
BOAHWKOB HaukpaTyauwen AnuHbL.

CxeMa BbINOSHEHa Ha YeTbIpex MUKpocxemax
NE5532, — 97O CABOEHHble OnepaunoHHbIE
yeunutenu. OAWH ycunuTtens — NonoBuHka A4,
octaetca cBoboAHbIM. [inst Toro 4Tobbl one-
pauMoHHble ycunutenu mornm paborats B Cxe-
M€ C NUTaHUEM OT OAHONONSPHOTO UCTOYHMKA, B
cxeme umeeTcst  opmupoBaTenb  OMOPHOMN

/|
C15 Ta
10u/25V

HOro curHana,
pasbutoro Ha nATb
nonoc.

Ons  Toro uTOGbI
cobpatb 3TU NONoChl
BOEAVHO, W YCTaHo-
BUTb Xenaemoe Co-
OTHOLLEHWE YPOBHEN
COCTaBNSIOWUX ITUX
fof1I0C B BbIXOAHOM
curHarne, Ucrnosnb3yeT MUKILIEp HA OnepaLuoH-
HOM ycunutene A1.2 U nepemeHHbIX pesucTo-
pax RP1-RP5.

Wcnonb3ys BTOpOW OnepauMoHHbIi yCunuTens
MuUKpocxembl A4 MOXHO caenatb aksanainsep,
KOTOpbIA O0AHOBpEMeHHO ByaeT copmuposathb
ABa ayavocurHana Anst ABYXMONOCHOW aKycTu-
yeckoit cuctemsl. Hanpumep, ecnu RP1 n RP2
6ynyt ofpasosaTb coBmectHo ¢ OY A4.2
OTAENbHbIA MUKILEP, @ C MUKWEPOM Ha A1.2
6yayT pa6otarth Tonbko RP3, RP4, RP5, 10 ¢
Bbixoga A4.2 6yaet cHumatbest HY curian Ha
HWU3KOYACTOTHYIO aKyCTUYECKYl0 CUCTEMY, a C

RPS 50K
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Bbixoga A1.2 — CY-BY curnan Ha cpeaHe-BbICO-
KOYaCTOTHbIE aKyCTU4ECKUE CUCTEMBI.

Ha pucyHke 2 nokasana nevatHas nnata Ans
MoHOooHuYeckoro BapuaHTta. [lnata wumeer
[BYXCTOPOHHEE  pacnonioXeHue  nevaTHbIX
[0OpOXeEK. Ha BEpXHEM pUCYHKE BUZ, CO CTOPOHb!
pacnonoXeHus AeTanen, Ha HUXHeM — ¢ obpart-
HOW CTOpOHbI. Ha nnate uMeloTcs oTBepCTUs
ANS COEAWHEHWUSI MOHTaXa C OAHOW W ApYron
CTOpPOHbI, B 3TW OTBepCTUs Heobxoaumo
BCTaBWUTb NPOBOSOYKM (Hanpumep, obpeskun Bbl-
BOAOB PE3VCTOPOB) ¥ NponasTb C 06enx CTOPoH

SO |

ne4yaTHOro MOHTaxa.

Ecnu notpebyeTca yctaHoBka koadduumeHTa
nepeaaus, 3TO MOXHO caenatb nozbGopom
conpoTusBneHus pesucropa R6.

OnepaumonHble ycunutenu NE5532  MOxXHO
3aMeHUTb APYrMMWU aHanorUyHbIMK MUKPOCXE-
Mamu, cogepxaiummm asa OY obLero HasHave-
HUS.

KapaskuH B.
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CTPEJNIOYHbIN USMEPUTESb
EMKOCTU KOHOEHCATOPOB

N3ameputens  cae- r
fnaH no nNpocToi cxe-

emKocTen C1-Cs, wenartesnbHO

MCNOMNb30BaTb KOHAEHCATOpbl C TOY-
HOCTbio 1% W nyvwe, nubo nNoAo-
OpaTtb UX U3MEPSST EMKOCTU KakuM-TO
Apyrum  npubopom.

YKenatensHo

Me Ha ABYX MUKpPO-
cxemax SN7413 u
SN74121.  Npubop
npefHasHaveH Ans
U3MEPEHUST E€MKOCTH
ot 1,5n® po 15mkd.

Mepekniouatenem St
MOXHO BbIGpaTh
npeaensl  u3mepe-
Hua: 10 nd, 100 nd,
1000 n®, 0,01mkd,
0,1 Mkd u 1 mkd.
Ho ato B TOM cny-
vae, korga S2 n S3
HaxoAATCA B Moka-
3aHHOM Ha Cxeme no-
noxenun. Ecrm S2
nepekniounTs B  NPOTUBOMONOXHOE
NONOXeHWe Npeaerb! YyBenMuusaoTca
B 3 pasa, a ecnu S3 nepexnioynTbL B
NPOTUBOMNONOXHOE MOKa3aHHOMY Ha
CcXeme nosioxeHwe, npejens yBenu-
uusatotcsi 8 10 pas. Takum obpasom,
TEOPETUYECKM  MOXHO  WU3MEPUTL
emkocTb A0 30 Mk®, HO MpaKTU4ecKu
He 6onee 15 Mkd.

B mukpocxeme SN7413 ectb ABa
YeTbIpexBxofoBbix anemeHta «U-HE»
c addekrom Tpurrepa LimutTa.
34ecb MUCTONb3yeTcst TONbKO OAWH
3anemMeHT, Ha KOTOPOM  caenad
mynbTuBubpaTop, BbipabaTbialoWuin
3anyckaiowme umunynbChl. Yacrorta
VMMYNbCOB  3aBUCUT OT NOMNOXEHUN
S1.1 wu conpotusnewus R1. 3t
MMNYNbCbi MOCTYNAOT Ha BXOA OAHO-
BubpaTopa Ha mukpocxeme SN74121.
MpOTAXEHHOCTL MMMyNbCca 3aBUCUT
oT emkoct CX U OT CONpOTUBNEHUS
mexay BbiBogom 11 D2 u naiocoM nutaHus.
W3meHsss 3TO  CONpOTMBREHME nNepeksiova-
Tenem S4 Mbl M3MEHSEM NPOTAXEHHOCTL Op-
Mupyemoro umnynsca B 10 pas.

Mpouecc n3smepeHus ocHOBaH Ha WHEPLIMOH-
HOCTU CTPENOYHOr0 MexaHusMa Mukpoamnep-
MmeTpa. OTa MexaHuyeckast UHEPLMOHHOCTb Bbl-
nonHaeT MyHKUMK uHTerpatopa, npeobpasyio-
Wero WWpoTy UMMYNbCOB B Yron OTKIOHEHUs!
cTpenku npubopa.

TOYHOCTb W3MEpEeHUst 3aBUCUT OT TOYHOCTU

Lol
ILL

C1""c2 c3 ¢4

F—————— e ———— — — — —

RP5
1K
cS TG
100u 16y Tu 0,1u 0,01u 1000p

Tak e, 4Tobbl OKCUAHbIE KOHAeHcaTopbl obna-
Aanm MUHAManbLHBIM TOKOM YTEUKHU.

B cxeme wucnonb3yercs MuKpoamnepmeTtp C
TOKOM OTKMOHeHust 50 MKkA. KoHeuHO, MOXHO
NPUMEHUTL U NGOV Apyrot MUKpoaMnepmeTp,
c Tokom oT 50 a0 200 MKA, HO 3TO MOBMEYET 3a
coboit u3MeHeHWe npeaernos W3MEPEHUs, Aaxe
npu ycrnosuu nopGopa conpotusneHnin R4 u R5
COOTBETCTBEHHO MPUMEHSIEMOI  U3MEpUTEnb-
HOW ronoske.

BonblWMHCTBO AeTanen pPacrofiokeHo Ha
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neyaTHo nnate u3 ponbrmpoBaHHOIO
¢ CTEeKNOTeKCTannTa C OAHOCTOPOHHUM
. pacnonoXXeHMem nevyaTHbIX AOPOXKEK.
Mepeknioyatenu U u3MepuTenbHas
ronoska, a Tak e, koHaeHcaTopbl C1-
C6 HaxoAsTCA 3a npejenamu nevaTHow

. nnatsl. A koHgeHcaTtopbl C1-C6 MOHTU-
PYtOTCSi HENOCPEACTBEHHO Ha BbIBOAAX
. nepexmovatens S1.

Mutateca npubop posmmkeH oT crabu-
NU3NPOBAHHOTO WCTOYHWUKA NOCTOSH-
HOF0 TOKa HanpskeHuem 5V.

OYHKLIMOHANBHbLIN
FEHEPATOP

Mpu HanaxwBaHuM HU3KO-
YaCTOTHOW  3yKOBOCMPOW3BO-
Afwen annapaTtypbl MOXET
noHapobutbca  curHan  He

W MPSIMOYTOfibHOW, TPEYronb-
HOM cpopmbl. Ha pucyHke

. Kyuwur O.
L]
[ ]
{ ___C3 1000u/16
| . S
C20,1u vD1 R10330 /|R8
c10022u| [KC147A T oo
| g
VD3-VD6
R510K | 1N4148
Y Bt

npuBefeHa cxema (yHKLMO-
HanbHOrO reHepartopa, Bblpa-

GaTbiBalowero  kone6aHus
CMHYyCOMAAnbHOW, npsmo-
YronbHOW, TpeyronbHown op-
Mbl B npeaenax ot 15 'y Ao
15 kl'y. Becb ananasoH nepe-
KpbiBaeTcs 6e3 nepexniove-
nepeMeHHbIM

HAW  OAHUM
pesucropom R2.
Ha onepaumoHHbix ycunutenax Al.1 n A1.2
caenaH  MynbTusubpaTop. [psmMoyronbHble
UMNynbCbl CHUMalOTCs € Bbixoaa A1l.1. Tpey-
ronbHbie CHUMAlOTCA C Bbixoga A1.2 (4epes
Oycpep Ha A1.4), a Ans nonyyeHuss curHana
opmbl, 6nm3kon K cuHycougansHon (napabo-
nuyeckon OpMbl) Ucnonb3yeTca hopMupoBa-
Tenb Ha auopdax VD3-VD6 , ¢ koToporo nony-
YeHHbIA CUrHan nocTynaeT Ha AONOSHUTENbHbIA
ycunutens Ha A1.4.

MCTOUHUK NWUTaHWSE — Ha MasrioMOLLHOM CUNO-
BOM TpaHcopmatope T1, € BTOpUYHON 06MOT-

r
|
|
|
|
|

y |

TOMbKO CUHYCOWAANbHOMN, HO |
|
|
|
|
|
I
|
|
|
|
|
|
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Kov Ha 5-7V nepemenHoro Ttoka. OpHononyne-
poaHbi BeinpaMuTens Ha VD7 u VD8 cosgaet
[BYMONAPHOE HanpshxkeHue, koTopoe crabunu-
3upyetcs crabunutpoHamu VD1 n VD2.
CVMMETPUUYHOCTb CUrHana, Gnmskoro K CuHy-
conaanbHon hopme, Npu HanaXmBaHUM Hy>XHO
BbICTaBUTL noabopom conpoTusrnennin R8 unn
R9. [uoabl VD3-VD6 xenatenbHo 6patb u3
OAHOV napTun.

CHeaupes Y.
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CBETOOMNOOHbIN MHOWKATOP
«CTOJIB» HA KOMIMAPATOPAX

B Hactosuiee BpeMst AN MHAWKALWK
YPOBHEN CUrHANOB WAN  TOCTOSHHBIX
HanpsbhKeHn YacTo UCMONb3YIOT CBETO-
AvoAHble MHAMKATOPHbIE LWKanbl Ha
OCHOBE  CeLManMsnpoBaHHbIX MUKPO-
cxeM. Ho, K CoxxaneHuio, aTm MUkpocxe-
Mbl He BCeraa AoCTynHel, 1 Gonee Toro,
faneko He BCerga WX XapakTepuUCTUKK
no YyBCTBUTENbHOCTU M 3aKOHY U3Me-
peHus  (MHAMKaLWM)  COOTBETCTBYIOT
KOHKpPEeTHbIM TpebosaHuam. B Takom
criyyae, BbIMTU W3 NOMOXEHUS,, MOXHO
caenas HeobxoAuMbIA WHAMKATOP Ha
YHUBEPCANbHbIX  MOMMKOMMAPaToOPHbIX
MUKPOCXEMaX, COAEpXawyX B OAHOM
Kopnyce MO HECKOMbKO aHanorosbixX
KOMNapaTopos 06LEro Ha3HaueHus.

OpfHOWM U3 Takux MUKPOCXEM SBNSETCS
LM339, koTopas 8 ogHOM kopnyce DIP-
14 copaepXuT YeTblpe komnapaTtopa C
nonesbiMu Bxogamu. Wcnonb3ys ogHy
LM339 moxHO caenaTtb YeTblpexnopo-
roBbli MHAWKATOP MOCTOSIHHOTO Hanpsi-
weHusa. Ha pucyHke 1 nokasaHa cxema Takoro
VHAMKaTOpa C NMHENHON 3aBUCMMOCTbIO M3Me-
peHus. UHBepcHbie BXOAbI BCEX KOMNapaTopos
coeAvHeHbl BMecTe, — ux obwas Touka siBMs-
€TCA BXOAOM uHAuKaTopa. Ha npsmbie BXoAbl
nofaeTcs OMOpHOE MOCTOSIHHOE HanpshkeHue
+Uomax uepe3 pe3ucTusHbIi genutens, obec-
neynBaloMi  pacnpefeneHne 3Toro Hamnpsbie-
HWS Tak, uToObl NOMyunTh HEOBXOANUMbBIA 3aKOH
uamepeHusi. B paHHoM crnyyae pesucTopbl
penutenss R2-R5 BbibpaHbl  0auMHaKOBLIMY,
No3TOMY U 3aBUCUMOCTb NUHEWHas.

MakcumanbHas — BenuuMHa  U3MEPSEMOro
HanpsXeHUs (BENW4MHa nopora, npyu KoTOpOM
BKknovaeTca csetoauos HL4) pasHa Hanpske-
HWio +Uomax (OnopHoe HamnpshkeHUst MakCcumy-
Ma). OTO HanpsbkeHue >xenatensHo crabunu-
3UpoBaTb XOTA-6bl 0OLIYHLIM NapameTpUyeckum
crabunusatopoM. MuHumanbHas  BenuuuHa
(nopor npu kotopom 3aropaetcs HL1) 3asucut
OT conpoTuBneHus peauctopa R5 unu ot senu-
UMHBI  OMOPHOTO  HanpsHKEHUS  MUHUMYyMaA
(Uomin). Hanpumep, ecnu HyHO Npou3BOAWTb
N3MEpPEHUst B KaKOM-TO OCTPO 3aXXaTOM Y3KOM
VHTEpBarne HanpsxeHwn, Hanpumep, ot 10 go
11V, 10 +Uomax fosmkHo 6biTb paBHo 11V, a
Uomin = 10V, npu atom conpotusnenme R5
HYXXHO UCKNIOYUTL U3 cxembl. JInbo BeibpaTh
Uomin paBHbiM HYMi0 (kak Ha pucyhke 1) n

yCTaHoBUTb RS Takon BenuUuHbI,
4TOObI HanNpshkeHne Ha HeM ObiNo
pasHo 10V.

Conpotusnenus R10-R13 Hyx-
Hbl ANA NpuaaHus komnapaTop-

¥

R16 680 ‘C
S p

@

HL1
R17 680

A1-LM339

HbIM cxemam HebonbWOoro rmcrepesnca, yny4-
LLIAOLWEro YeTKOCTb paboThl MHAMKATOpPA.

WHavkaTtopHas wKkana cocTouT U3 uJeTbipex
ceetoanonos  HL1-HL4, noaxknmoveHHbIX K
BbIXOAaM KOMNapaTopoB Yepe3 TOKOOrpaHuyu-
TenbHble pesuctopbl R14-R17.

YTobbl M3MeEpATb NEpeMeHHOe HanpsikeHue,
Hanpumep, B CXeme MHAMKauuu ayauocurHana,
MOXHO Ha BXOAe caenaTtbh AeTeKTOp Ha AuoAax
1N onepaunoHHOM ycunuTene.

KoHeuHo, cxema nokasaHHasi Ha pucyHke 1
HECKONbKO ' CnoXkHee cxembl Ha BA6884 wunu
APYrOW  aHamnorMyHoW MUKPOCXEMBI, HO 3TO
YCMOXHEHNE HEe CTOMNb CYLWEeCTBEHHO, 0COBEHHO
€CNN HYXHO MOMYYUTb Kakylo-To cneunduuec-
KYI0 XapakTepuUCTMKy 3akoHa uamepeHus. K Tomy
e B [aHHOW CXeme MOXHO WCnonbL3osath
npakTuyeckn mnobble AOCTYMHbLIE B TeKylmn
MOMEHT aHanorosble KoMNapaTtopbl Unu onepa-
LIMOHHbBIE YCUNUTEnNu.

CxemMy, nokasaHHyl0 Ha pucyHke 1 MOXHO
nerko KackaguposaTtb YToOb! MOMyYUTb NPaKTU-
yeckn nboe KONUYECTBO MOPOroB U3MEPEHUS.
Ha pucyHke 2 nokasaHa cxema BOCbMMMPOroBoO-
ro vHAWKaTopa Ha ABYX Mukpocxemax LM339,
TO €CTb, Ha BOCbMM komnapaTopax. Cxema Ha
pUCyHKE 2 cneunanbHO nokasaHa Tak, uTobbl
6bINO BUAHO, KaK COEAVNHUTL CXEMbI MPU Kacka-
AvposaHumn. Bxoabl BCeX KOMNapaTopos, CKOfb
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PucyHok 2. R26 1M

R33 HLS
680 ‘4

A2-LM339

R17 680 ’
‘

6bl UX HU ObINO HYXHO COEAWUHUTHL
BMecTe, — 370 ByaeT obwumii BXOA, Ha
KOTOpbIA  MOCTynaeT HanpshkeHue,
nojanexaluee N3MEepeHuto.
Pesucropel penutens (R2-R5 un
R18-R21) sBkmoyeHbl nocneaosa-
TeneHo. Ecnm cxema Ha Gonbliee
YUCNO NOPOroB, TO U KOMNapaTopos
6ypetr OGonbwe w OGonbwe OyaeT
pesucTopos B 3TOM  Aenutesne.
Hanpuwmep, Ucnonb3ys  ueTbipe
Mukpocxembl LM339 mMoxHO caenatb
16-NOPOroBbIN UHANKATOP.

Yucno noporos  MoOxeT  ObiTb
NpaKTU4ecku sobbiM, — COBCEM He
0b6a3aTenbHO KpaTHbIM YeTbipeM. Bce
3aBUCUT OT TOro, CKOMbKO KOMMa-
paTopos Bbl ucnonbsyete. Hanpu-
Mep, €Cnu UCMonb3oBaTb B WHAWKA-
TOpE YPOBHA ANA CTepeoycunutens
naTe  Mukpocxem LM339, MoxHO
NONYYNTb ABYXKaHAMNbHbLIN LUKAMbHbIVA
fecaTunoporosbii  uHaukatop. [pu
3TOM, B KaxaoMm w3 kaHanos OyayT
pabotatb N0 fABE  MUKPOCXEMbi
LM339. N ewe opHa LM339, asa
Komnapatopa KOTopoi paboTanT B
OAHOM KaHane, a ABa Apyrux — B
Apyrom.

Harpy3oyHas crnocobHOCTb BbIX0A0B
komnapatopos LM339 Hecnuiikom
BbICOKA, NO3TOMY ANA MonNyyYeHnus
[OCTAaTOMHOW SIPKOCTU  MHAMKaTOpa
XenaTenbHO MCNonb3oBaTb CBEPX-
sapkue cseToanoabl. Jinbo caenatb
BbIXOAbl HAa JONONHUTENbHBIX KIouYax
— ycunuTensix, Ho 3TO MPUBOAMUT K
CYLLECTBEHHOMY YCIIOXHEHUIO CXEMBbI.

A1-LM339 JlbixuH P.
e e e e e e e s s e e S —— —— —— — — — — — —
2 OKynmto UMC 193UES, 193UET7 nnu CBH-,qenmenb .
i HOCKG 06'b$| BJ1eHU M .ee 10 3 My. FCC go 3 My, Munnueonbt™eTp Ao 3 ML, !
N ocy. C1-75A wnu aHanor (W oGMeH Ha aetanm) !
; 01 Mpeanarato 1989 roga He 6y namnel 1Y-81m Kynnto kuuru no CBY, cxembi TB-peTpaHCnaTopos. !
627453 Tromerckast 0611 BEpAIOXCKAM pH. C.OKyHEBO, 7.8928-521-51-93, 8960-416-65-33 Carvtos Mapuc. |

y. NleuHa 27/2. Konbito C.A.

{ YtoBbl 4aTb HacTHOE 0GbsBNEHME, HYXHO npucnarb B !

1 i i
X OKynrio cxemy sonbTvetopa BK7-9 wnn cam npubop, nenamg mucemo (wnw E-mail) ¢ Texcrom obbsenenns | 1
I moxHO HewucnpasHbiid. Kynnio mukpocxemsl K142EH3A : 1 ykasaTh cBoM AaHHbIe (O.W.0, aapec, ron pOKIeHHs.). N

| ABe wWryku. 665407 WpkyTckas obn. qepemxoao:

Aspec pepakumm — 160009 Bonoraa, a/a 26, i ;
E-mail - radiocon@vologda.ru.

1 y.Nepsomaiickas 8-1. Kupunnos MT.
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CrPABOYHUNK

MNKPOCXEMA YM34
LA4525

Mukpocxema LA4525 ¢upmel SANYO, oHa
npeaHasHayeHa ans noctpoexnus YM3Y nopta-
TMBHOW annapatypbl. CoaepxuT fBa kaHana
YM34Y C MUHUMYMOM HaBECHLIX 3NEMEHTOB.
MoxeTt paboTtaTb kak cTepeoycunutens, Tak u
KaK MOHOyCWNUTEnb, NpU MOCTOBOW Cxeme
BKIIOYEHUA (C YABOEHHOW MOLLHOCTbIO). Bbinyc-
kaetca B kopnyce DIP8. [ns o6ecneuyenusn
paboTbi B MOCTOBOW CXEME OAWH W3 ycunutenei
KpOMe NpsAMOro Bxoaa (BbiB. 6) UMeeT uHBEpC-
HbI BXOA (BbIB.5).

HekoTopble napametpbl LA4525.
1. lonyCTuMbIi Avana3oH NuTaowero

HanpsiXeHna VCC ..........cccceeeeeee 3...15V.
2. Tok nokos npn Vec=6V .............. 15 mA.
3. BuixogHas mowHocTb npu KHU=10%,

RH=4 Om, Vcc=6V ..........ccccuce. 0,65W.

4. BbixoaHas mowHocTb npu KHU=10%,
RH=8 Om, Vcc=9V .......cccouune.
5. KoahopuumeHT ycunenus
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CTrepeothoHUYECKas CXeMa BKITIOYEHUS.

6. KHW (THD) npu P=0,1W .......... 0,2%.
7. Pasaenenuve kaHanos
8. BxogHoe COnpoTUBREHUE ...... 100 kOm
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HanpsxeHnve nutaxus V
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MocToBasa cxema BkntodeHus. pu MocToBoWn
CXEME BKIMIOYEHUSI NPAMON BXOZA OALHOrO YCu-
nutens (BbiBoA 6) WYHTUPYETCH KOHAEHCATo-
poM Ha OOWMI MUHYC, @ Ha WHBEPCHbIN BXOA
3TOro e ycunutens (BbiBog 5) nopaetcs
CUrHan c Bbixoga ApYyroro ycunutens.

Mpu pabote B MOCTOBOW CxeMe COMpoTUBRE-
HWE Harpy3ku He AOSHKHO ObITb MeHbLe 8 Om.

MNKPOCXEMA YM34
LA4534M

Mukpocxema LA4534M cupmbl SANYO, oHa
npeaHasHayeHa Ans NoCTPoeHust TenedoHHbIX
yeunutenent HY u npumeHeHns B nopTaTtusHON
annapatype, B MP-3 u CD-npourpbisatensix.
Wmetotca uenu Ans Gnokuposku u nepesosa B
aHeprocbeperaowmin pexum. [ins 610kMposkn
HYXXHO NoAaThb NOruieckuin Honb Ha BbiBoa 10, a
ANs BbIKIIOYEHUS B 3HeprocHeperaowmn
pexum, — HoMb Ha BbiBog 1.

Mukpocxema BbinonHeHa B kopnyce MFP10S
NOA NMOBEPXHOCTHbIA MOHTaX.

HekoTopble napameTpbl LA4534M.
1. [inanasoH NUTaIoLLEero HanpsieHus
(Vece) 1,6..4,5V.
2. HoMuHanbHoe HanpsbkeHne nuTaHua 3V.
3. ConpoTuenexue Harpysku (RL) ... 16...32 Om.
4. Tok nokost npu Vcc=2,4V 5,4mA.
5. Tok noTpebnexus B pexume 6rokMpoBku
(npw Hyne Ha BoiBoae 10) 1,1..2mA.
6. Tok B aHeprocbeperatouiem pexume ... TuA.
7. KoathduLmeHT yeunenms
Ha yacrtoTe 1 kHz 9..13dB.
8. KoathbnUMEHT HENUHENHBIX UCKaXeHUs
(THD) npu Vce=2V, Ha vacToTe 1 kHz,
npw BbIXoAHOM MowHOCTM 1 mW ..... 0,08%.

pasuokonempykmop 09-2008

[ins MOCTOBOW CXEMbl BKNIOYEHUST.
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9. BbixoaHas MoLWHOCTL npu Vec=3V,
KHW (THD) = 10%, yactoTte 1 kHz ... 50 mW.
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TunoBas cxema BKMIOYEHUS.
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CAMBbIE HAYAJIbHbBIE KYPCbI

MOJIb3OBATEJIA 3BM

lMpodonxerue. Hayano e PKO7-2008.

paska Bua vhﬁpme psu Cnpeska

MNanku, hannsl.
CyuecTsyioT nankv u annsl. ®ann — 3to
NporpaMma, TEeKCT, PUCYHOK, OAWH My3bl-
KanbHbi TpeK, 0auH unem, B 0bLiem, aTo
oauH obwbekT, npeacraensoWmMn  cobon
Habop AaHHbIX, CFPYNNUPOBAHHLIX B OAHOM
MeCTe Ha AuCKe Unu B APYrom mecTte, rae

Takoe «obocobneHHoe MecTo», B KOTOPOM
MOTYT XpaHUTbCS hainbl Unu apyrue nanku,
a B 3TuUX nankax euwe dannbl unu eule
nanku...

MpeacrasbTe cebe, YTO y BAc €CTb Kakow-
TO SIYMK, B ITOM SilMKe nexart BymaxHble
nankv Tuna «Jeno Ne..», a B Kaxgow u3

Qran ~ © ~ B Proe s | F

3TUX NanoK nexart Kakue-To nucTbl Bymaru
C Tekctamu, pacuyetamu, oTtorpadum,
PUCYHKM 1 Ap.

BoT npeacTaBbTe, UYTO BaM HYXHO COXpa-
HUTb KaKOW-TO AOKYMEHT, Hanpumep, Homep
XKypHana «PafnokoHCTPyKTop» (rpadguyec-
ki chann). Bbl oTpbiBaeTe Bal  AWMK
(nokanbHbW auck C), a Tam NexuT rnaBHas
nanka «Mow pokymeHTbl». OTKpbiBaeTe 3Ty
nanky, a Tam nexar ewe nankv «Mos My3bli-
Ka», «Mou pucyHku» u ap... Kyaa xenaete
nonoXuTb XypHanbunk? MoxHO npsMo
6pocuTb €ro B AWK (MOMECTUTL Ha Nokanb-
Hbih auck C). MOXHO OTKpbITL Bally rnas-
Hyto nanky «Mowu JOKYMEHTbI» 1 NOMECTUTb

|
|
|
!
I
|
|
|
|
MOXHO XpaHuTb AaHHble. [lanka, — 3TO :
|
|
|
|
|
|
|
I
|
|

«Moun puUCyHKM» U NOMECTUTb XypHan Tyaa.
Wnu MOXHO ANs XKypHamna caenartb HOBYIO
nanky u HassaTtb eé, Hanpumep, «Paawo-
KOHCTPYKTOP» 1 MOMECTUTbL €ro TYAa.

Tenepb NOCMOTPUM, Kak 3To ByaeT BbIrns-
AeTb npakTuyeckn. Haseaute MbilKY Ha
Apnbik «Mou [OKyMEHTbI» U ABYXKPATHO
HaXXMUTE NEeBYIO KHOMKY. [OrbkHO nony-

— v
Japaw Ana painos v nanok 2 &
Mot
@ CospaTb HoBYIO MarKky sneosavicA
@ ony6nosats nanky B Bebe
OTKPbITb 06U AOCTYN K 3TOM .
narke "
Mon prcyHKu
@ Pabowit cron @
B Obuyte AokymeHTbI
. Mos Mysoia
9 Moit kommioTep
§ Ceresoe oxpyxerve

| MoapobHo ¥

|

|

|

|

|

|

|

I

|
Apyrve mecta 2 |
{1
|

|

|

|

|

|

|

|

|

PucyHok 6. I

YATLCH NOKaszaHHOe Ha pucyHke 6. ITo

nanka «Mow AoKymeHTbI». HaBeauTe MbiLLKy

Ha nofne «Cco3aatb nanky» u HaxMmute

OZHOKPaTHO NEBYIO KHOMKY MbIlLKK, B pasfene
«3agauv ans annos v nanok». BHudy nos-
BUTCSl KefnTeHbkas nanka «Hosas nanka»
(pucyHok 7). Ecnn pasgen «3apauw  Ans
¢annos u nanok» 3akpbiT (TO €CTb, TaK Kak
paspen «noapobHo» Ha pucyHke 6), HaBeawTe
MbILKY Ha /[ABOMHYIO CTpPenouky cnpasa oT
Hagnmucy «3apaun ans anunoB WM Nanok» u
HaXXMUTE OAHOKPATHO NEBYIO KHOMKY MbILLIKK, —

|
|
|
|
|
|
|
|
|
XypHanbyvk Tyaa. MOXHO OTKpbITb Manky ;
|
|
|
|
|
|
|
|
|
|
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(@~ © - §] Proe e [T~ :

3apauv ann daiinos vinanok  * r@ i I

Mon | I

) CospaTs HoByro NArKy BAneosaCH i |
@ Ony6nvKosaTh Nanky B Be6e ]

&2 OTKpBITL 0B AOCTYN K 3TOM |

nanke & |

Apyriie Mecta 2 N

@ Pasowrii cron @ 11

2 ObLuve AoKyMeHTb! Moa mysa |

9 Mot KoMmbroTep |

& Cerenoe okpyxerve |

9] |

l floApobHo M | Hosas nanka |

|

!

|

PucyHok 7. I.

pasgen oTKpoeTcs.

Mocne Toro kak nosieunace «HoBas nanka»
nepeMectute Mblky Ha «[llepeumenosartb
nanky» W Ha krnasuatype Habepute Cnoso
«PaanOKOHCTPYKTOPY.

Tenepb MOXHO OTKPbITb 3Ty Nanky, — HaBeauTe
Ha Heé MBbIWKY 1 JBYXKPATHO HaXMWTe NeBYiO
kHonky. [Manka oTkpoeTcs (puc.8), HO OHa noka
nycra.
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W PAAVOKOHCTPYKTOP

Oafin MNpaska Bug WdbpanHoe Cepauc Cnpaska

BHUMATENbHO, — HaXaTb NeBYyi KHOMNKY
MbILLIX U HE OTNYCKaa 3Ty KHONKy ABUraTb

[@rssan ~ © B [ Prome e [~

MbilKy Ha nanky «PaauoKOHCTPYKTOp».

3apaws ans painos nanok A

2 Cospars HoBYIO Marnky
Ony6ukosaTh Narky B Bebe

B2 Oomxpuib obups’ pocTyn Kk sToM
naxe

3a mblwkon OyaeT nepeMellaTbCa Takon
KaK Obi Npuspak nanku «2006r.». 3aTem,
KorAa 3TOT MpU3paK OKaXeTCs Ha nanke
«PaanoKoHCTPYKTOP» OTMYCTUTE  KHOMKY
Mbilwy. HayHeTcs npouecc KonmposaHus

|
|
|
|
|
|
|
|
|
|
I nanke
|
|
|
|
|
|
|
i}

(6byner  BugHa  Tabnuuka-uHAUKaTOP
Tovrereca < npouecca KonupoBaHus), U 3aTeM, B
«PafNoKOHCTPYKTOp»  MOSBUTCSH
& Mou gokymerTer 2006
€1 Obue fokymeHTH nanka « r.».
4 Mot omrsioTep YTo MOXHO eule Aenatb C nankamu?
9§ ceresoe opyrervie MoxHO MeHsTb pa3mep oOkowka, B
KOTOPOM MoOKasaHa nanka (Aa W nouyTtn
[ Moaposro =] nio6oro  Apyroro okowika). [ns  3Toro
HY)XHO MOABECTU ykasaTenb Mbilku K
PucyHok 8. Kpailo u3obpaxeHus okowka. Ykasatefb
npuobpeTeT ¢opMy  AByHanpasrieHHOW
Hanee B 3Ty nanky HyXHO |
NOMECTUTb  ypHanbuuk  «Paguo- |

KOHCTPYKTOp». B3siTb ero mMoxHo Ha |

aucke Ne20, sbinyckaemom pepak- |
umen JaHHOro xypHana. OcraBnsiem
Hawy nanky «PafuoKoHCTpyKTOp»
OTKPbITOW U BCTaBMISIEM B AUCKOBOA
CD-ROM auck Ne20. [na aTvoro

T NpocMoTpeTs Kak CRai-woy

@ 3aa3 OTNEUATKOB Yepes
VirTepreT

& Meuams sobpaxerssi

19991 20001 20011

HYXHO HaxaTb Ha Aauckosoae CD-

ROM (unu DVD-ROM, DVD/CD-RW,

3apau Ana painos Mnanok 2 (-

KaK Tam y Bac) kHonouky. M3 Hero
BbIABUHETCA KapeTka Ha KOTopylo
HyxHO nonoxute CD #20 6nectsawen

@ Onybmuoeats Nanky 8 oebe
R OTKpuITs 06w aocTYN K 3TOM
narke

20021 20031 20041

CTOPOHOW BHU3, a KapTUHKOW wnu

Dipyrvee mecta B

MaToBOW CTOPOHOW BBEpX. 3aTem
Ha)kaTb 3Ty Xe KHONKY Ha AWUCKOBOAE.
Kapetka C AuCKOM cnpsueTca, u

§ Mol komioTep

ot e g o O

4yepe3 HekKoTopoe BpeMs Ha JKpaHe

lnoapoéuo

]

nosBuTCA MeHio. B aTtom  MeHio

nocrtaebTe MbilKy Ha «OTKpbITL

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
nanky Ana npocMmotpa  ainnos ;

ncnonb3yetcs MPoBOAHWKY Y HAXMU- ————

Te ABYXKkpaTHO eé€ neBylo kHorky. OTtkpoetcs
nanka (pucyHok 9). Tenepb MOXHO BbIGpaTb
KaKo UMEHHO XKypHarn Bbl XOTUTE CKOMMPOBATb
B Baly HOBYIO nanky «PaauokoHCTpykTop». B
nanke, nokasaHHoOW Ha pucyHke 9 BUAHO He Bce
cogepymmoe aucka CD#20, yactb Ha akpaHe He
nomecTunach. Ytobbl eé ysuaeTts nsobpaxenne
B Manke MOXHO NPOKPy4MBaTbL BBEPX U BHU3 ANS
3TOro Crpasa ecTb jABe cTpenodku (puc.9),

HaBOAWTE MbIWKY Ha CTPEnky BHU3 MU
HaXumaeTe neByto KHOMKY.
Hanpumep, BbiGpanu  nanky  «2006r.».

Cronupyem eé B nanky «PaauoKOHCTPYKTOp».
Ceiyac Ha 3KpaHe JOMKHO OblTb ABE nanku
«1999-2006D» n «PapuokoHcTpykTOp». Haso-
AWTE MblwKy Ha nanky «2006r.», a aanbLie

O
O
O

PucyHok 9.

cTpenku. Tenepb HaXMMaem neBYI0 KHOMKY
MbIlKM U He OTnyckas €€ Tawum MbilKy no
OHOMY W3 HanpaBneHuit [ByHanpasrieHHOW
CTpenku, — OKOLIKO C Nankon CTaHeT BbiTAru-
BaTbCA WU CKUMATLCA B 3aBUCUMOCTM OT
HanpasneHus ABWKeHus. Ecnu HasecTw ykasa-
TeNb MbILLKW Ha Yron OKOLWKa AByHanpaBneHHas
cTpenka 6yaeT pacrnonoxeHa no AuaroHany u
Takum ke cnocobom MoxHO OyAeT MeHsTb
o6Lwuit pasmep okoLka no 0beum KoopamHaTaMm.
OKOWKO MOXHO nepemellaTtb no 3kpaHy. B
BEpXHeW YacTW OKolWKa eCcTb TEMHOe none.
Ecrm nanka aktuBHa (Bbl Ha Heé ykasanu
MBbILWLKOW) 3Ta nonoca OBbIMHO CUHAS, a ecnu
HeT, — nonoca cepas. Ha HeM noanucaHo
HasBaHWe OTKpbITOW nanku. Ecnu ykasatens
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1|5 1999-2006 (D:

Qarin Npaska | Bua M:Gpanua epsuc Cnpaska

«Onaunbm», «3CKU3bI CTPaRULY,
«MmTka», «3Hauku», «Cnucok»,

TaHem UHETPYMeHTos 4

«Tabnuuay. TOUHO TaK e MOXKHO
BbIGpatb nioGoit BapuaHT. Ha mon

CTpoka cocrosHmsa
Naremm obo3pesarens 4

3 Dmadmnem
3aka3 oTneva
ppusddi * DcKM3b CTPaHAL
$n MeuaTo U306E] lvtka

SHaum
Crmcok
Tabnua q}*j
YNOPAAOWATL 3HAUKM »

BuiGop cToNGLOB B TE6AALE. .. 20037
Mepexoa 4

3 MpocmoTpery|

20001

3anaw ana ¢a
@9 on

Bpyrve mecta

B Moit KoM

N CeTesoe okpyxerve

2005 2006 1

| TMoapotHO ¥ I

srnaa, Hawbonee yaobeH sapuaHT
«Tabnuua», Tak kak B Tabmuue
HarnsiagHO npeacTaBneHa WHGOpP-

20017 Mauua o0 kawaom danne unum
nanke. A npu npocMoTpe ¢oTo-

—|! rpaduii  unu pucyHkoB, Cxem,
ynobHee BapuaHT «[uacunbm»

unu «3CKuU3bl CTPaHUL.

B ctpoke «YnopsaounTb 3HauKu»
MeHio «Bug» ectb noameHio, B
KOTOPOM MOXHO BblGpaTh B Kakom
nopsake OyayT paccopTMpoBaHbl
3HauKM, — NO UMEHW, No Aare, no
Tuny, no pasmepy ... MonpoGynTe
pasHble BapuaHTbl W NocMoTpuTe

20041

.;r)j

acrobat

|

|

|

|

|

|

|

I

1

|

| 2 oTrpuITh 061
I nanke
|

|

|

|

|

|

|

|

PucyHok 10.
L=

MbILKU HABECTU Ha 3Ty MOMOCKY, TO MOXHO
HaXaB W YAepXwBasi NeBYI0 KHOMKY MblLKN
nepeaBuHYTb MBbILKOW 3TO OKOWKO B fioboe
MeCTO 3KpaHa. Tak MOXHO KaK YrOAHO MeHATb
pasmepbl U MONOXeHWe OTKPLITOro OkHa, a Tak
Xe, B3aUMHOTO PAaCMONOXEHUS1 HECKOMbKUX
OKOH, Hanpumep, Koraa Bbl KONUpyeTe Kakue-To
¢hannb! K Nanku U3 oAHON Nanku B APYryio.

B nanky «PaauoKOHCTPYKTOP» Mbi CKOMUPO-
Banu uenyio nanky «2006r.», HO MOXHO 6bino
CKONUPOBATb  KaKkoW-TO OAWH KypHan unu
HECKOMbKO PasHbIX XypHanoBs. [ns 3Toro HyXHo
6bINI0 ABYXKPATHBIM HaXaTUEM NEBOW KHOMKW
MbILLIK OTKPbITL 3Ty nanky «2006» u nepeta-
WUTb MBbIWKOW B nanky «PaauoKOHCTpyKTOp»
Kakue-T0 OTAENbHbIE HOMEpa XypHana. O3To
JAeraeTcs TOYHO Tak e, Kak Konmposanu Lenyio
nanky «2006r.».

To kak oTobpaxaercs CcoAepXUMOe nanku
TOXE MOXHO M3MeHuTb. Bo BTOpoOit CTpoke
CBEpXy B OKOLWKE OTKPbLITOW manku (Hanpumep,
Ha puc. 9) ectb Hagnucb «Bua». Hasepute
yKasaTenb MbIUKW Ha 3Ty HaAMUCb U HaXMUTE
nNeBYIO KHOMKY Mbilun. MNossuTcs MeHio (puc.10),
B KOTOPOM MOXHO BbibpaTh «[nacdunbm»,
«3cku3bl  cTpanuu», «Mnutka», «3Hauku»,
«Cnucok», «Tabnuua». Ha pucyHke BbibpaH
«3cku3bl cTpanuuy. MNonpobyiite apyrue Bapu-
aHTbl, HaBOAUTE MBbILLKY Ha HYXHYI0 CTPOKY B
MEHIO 1 OAHOKPATHO HaXUMaeTe NeBYIo KHOMKY.

Bropoi cnoco6. B TpeTbeit CTpoke cBeEpXy
€CTb NaHenbka co 3Haykamu. Cnpasa OT 3Hadka
«Mankn» ecTb npsiMoyronbHuk. MNocTasute yka-
3aTeflb MbIWKW Ha HETr0o ¥ HaXMUTe neBylo
KHOMKY OAWH pas. [10SBUTCS MeHI0 CO CTpOoKamm

pasuokonempykmop 09-2008

4TO nosny4vaeTcs.

A Tenepb pasawTe nonpobyem
NOYATATb CKOMUPOBAHHLIA B Nanky
«PafVoKOHCTPYKTOP» XypHanbuuk. Pepakuusi
NpeACTaBNAET ANEKTPOHHLIE BEPCUW XKYPHANoB
B cpopmaTte «PDF». OT0 3HAUUT, YTO HaM HyXHa
nporpamma «Adobe Acrobat» npakTuyecku nio-
6on sBepcuu. MNporpaMma oYeHb U3BECTHAs U Ha
BGONbLUMHCTBE HOBbLIX KOMMbIOTEPAX OHA YXe
umeeTca. Ecnu ke eé HeT, — MOXHO YCTaHOBUTL
¢ aucka CD#20.

Cpenatb 370 O4€Hb MPOCTO, — OTKPOWTE Ha
CD#20 nanky «Acrobat», 3aTeM B HEW OTKpoWlTe
nanky «Acrobat Reader 4.05» u B Hen
3anyctute ann AR45ENG (utobbi 3anycTuth
barin HaBeAUTE Ha HEero ykasaTeNb MbIWKN W
HaXXMUTe ABYXKPATHO NEBYIO KHONKY). Mporpam-
ma OyaeT yctaHaBnuBaTbCsi cama, uHorga Oy-
[eT 3a/aBaTb HEMOHSATHbIE BOMPOCHI, Ha KOTO-
pble peKoMeHAyl COornalatbCs (Haxumarb
«OK» n «Next» ofHOKpaTHLIM HaXaTuem nesomn
KHOMKW MbILLK), NPOrpamMMa «yMHasi», OHa 3HaeT
4TO Aenaer.

U Tak, gonyctum, Acrobat Ha Bawem KoMnbio-
Tepe yxe umeertcsi. OTKpblBaeM Hawly nanky
«PaguokoHcTpykTOp». K cTath, utobbl 3Ty nanky
6bino0  yaobGHee OTKpbiBaTb SpnblK AN Heé
MOXHO pacnonoxute Ha pabouem crone.
Orkpointe nanky «Mou AoKyMeHTbI» U HaBeauTe
ykasaTtenb MblliM Ha nanky «PaauoKoHCTPYyK-
Top». 3aTem, (BHUMaHWe!) HaxmuTe U oTRyCTU-
Te NpaByl0 KHOMKY Mbitun. [1OSBUTCS MeH:0.
MepeasurbTe Mbiwky Ha «OTnpasutb». Mos-
BUTCS ele oAgHo noameHio. [lepeaBuHbTE
MbllWKy Ha «Pabounit cton Cosnatbh ApnbIK» U
HaXMUTE NEBYI0 KHOMKY Mbilwn. Ha pabouem
CTofe MOSIBUTCA HOBbIA 3HAYOK «ApnblK Ans
PagunokoHcT...». Tenepb 4ToBbl OTKPbLITL Nanky
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yBENMUUUTL
MNU yMeHbLLINTD

&3 Adobe Acrobat - [01-2006 PDF] =lol x|
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Moanncu | Kommentapuu | Miomkn \ 3akiaakn

KOHCTPYKTOP
HBAPb, 2006 01'2006 ¥

B

cMelaTb
BHU3 BBEPX:

I PVleHOK 11. NucTaTb CTpaHULbl

«PaanoKOHCTPYKTOP» He HyHO ne3tb 8 «Mou
DOKYMEHTbI», [OCTAaTOMHO HaBecTW ykasaTtesfb
MbIWKN Ha «Apnbik AnA PaauoKoHCT...» pac-
NOMOXeHHbIR Ha paboyem ctone, U ABYXKPaTHO
HaXaTb NeByl0 KHOMKY Mblwu. MMocne Toro Kak
nanka «PaanoKOHCTPYKTOp» OTKPbINack OTKPOW-
Te B HeW Takum xe obpasom nanky «2006 r.».
Tam b6yaet 12 dannos. Buibupaem, Hanpumep,
«01-2006». HaBoAUM Ha Hero ykasaTenb Mbitn
W [ABYXKpATHO Haxumaem €€ neBylo KHOMKY.
CnycTa HEKoTOpoe BPEeMsi AO0SKHO MOSBUTLCA
OkHO Acrobat ¢ OTKpbITbIM hanoM ypHana
«PapauokoHcTpykTop» Ne1 3a 2006 roa (puc.11).
Bce «opraHbl ynpaBneHusi» nokasaHbl Ha 3TOM
e pucyHke. BHIU3y eCcTb OKOLIEUKO C yKaszaHuem
HOMepa CTpaHuLbl M3 obLiero yucna u AByMms
cTpenkamv. C NOMOLLbLIO 3TUX CTPESioK MOXHO
nepenucTbIBaTh CTPaHWUbI, HaXWMas Ha HWUX
MblLLIKOW. CTpenkammn cnpaBoi CTOPOHbI OKOLIKa
MOXHO nepemeLiatb KU3obpaweHue CTpaHuLbl
XypHana BHM3 unu Bsepx. Boobue, ecnn y
Balliel MbILLKU €CTb PONMUK NPOKPYTKU (OH pac-
NONOXEH Mexay €€ KHOMOK), MOXHO nucTaTtb
CTpaHuubl B mOOYI0 CTOPOHY W nepemewiaTb
u3obpaxeHue no BepTUKanu nosopaumsas aToT
pOnek, — 3T0 04eHb yA00HO.

YBenuuute uUnu yMeHbWwUTb u3obpaxeHue,
Hanpumep, 4Tobbl flyylle paccMOTpeTb AeTanu

cMeuatb
BneBo Bnpaso

CXembl unu, HaobopoT, 4Tobbl yBUAETL CXemy B
uenoM, MoxHoO Asyms cnocobamu. Bocnonb-
30BaThCA KHOMKaMK «Maclwitad», ymeHblwan unu
yBenuuuBasi u3obpaxeHue Haxumas WX Mbill-
Kol. inu BOCNONb30BaTLCH MOMEM «YBENMUUTL
unu ymeHbwnTb». Ceiivac TaM «+», TO €CTb,
ecnu Bbl HaBEAeTE Ha 3TO MOfe MbIKY W
HaXmeTe feBYI0 KHOMKY, YKasaTellb MbILIKU
CTaHeT noxoxwum Ha nyny. [lanee, Hasogute aTy
Nyny Ha HYXXHbIA Y4aCTOK U30BPaKEHUS U HAXM-
Mas NEBYIO KHOMKY MbILLIW yBENUUMBaETe.

Ecnu HyXHO yMeHbWWTb, — CHOBA HaBoOAWTE
yKasaTenb MbIlKA Ha MONE «yBENWYUTb UMK
yMeHbLWnTbLy. Cnpasa 3Toro nNons €CTb ManeHsb-
Kas CTpenouka, HanpasneHHas BHM3. Haxuma-
eTe €€ MbIWKOA OAHOKPaTHO U nosBnseTcs
MEHIO «YBEMNUUUTb», «YMEHbLUUTbLY, «pacLLu-
PUTb KHOMKY». 34eCb MOXHO BbIGpaTh BUA Nynbl
(yBenunueHne, ymeHblueHue), a ecnv BblbpaTb
«PaclumMpuTL KHOMKY» MOSIBUTCA ABE Nynbl C
NNIOCOM U MWHYCOM, COOTBETCTBEHHO, MOXHO
BbIOUpaTh.

KHonka «aBuratb» C u3obpaxeHuem pyku.
Mocrie eé HaXaTna MbILLKOMA, yKasaTenb MbILLKW
npuobpetaer opMy pyku, KOTOPOW MOXHO
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ABTOMAT ANA BKJITKOYEHWNA
BEEH3MHOBOIO TEHEPATOPA

W Ha CXEMY YNpaBneHWust Ha MUKPO-
cxeme D1.

Ha wmwukpocxeme D1 BbinonHeH
MynbTUBMOpaTOpP MMNYNLCOB, Crie-
AYIOWMX C NEpUoOAOM B BOCEMb
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Ha pucyHke B TekcTe npuBeAeHa Cxema npoc-
TOr0 aBTOMATM4ECKOr0 YCTPOWCTBA, BKIOYAIO-
wero 6eH3nHOBLIN anekTporeHepaTtop. MasHoe
TpeboBaHWe Kk reHepaTopy, — OH JO/MDKEeH 3aBO-
AUTCA C NOMOLLBIO 9NEKTPUYECKOro craprepa,
NUTaIOLWErocsi OT CTapTEpHOro akkymynsitopa
(kak ABuraten astomobuns). B npoTuBHOM
criyyae flaHHas cxema He UMeeT CMbicha.

[laTumkom Hanuuua HanpsHKEHWS B CETU ABNS-
eTCcs cxema Ha TpaHcgopmaTope, BbINPAMU-
Tene VD3-C4 u pByx pene aBTOMOOWMbHOrO
Tvna. Koraa HanpsbkeHue B CETU €CTb Ha
06MOTKax 3TuX pene ecTb NOCTOSiHHOE Hanps-
EHUE W UX KOHTaKTbl HaxoAATCA B NMPOTUBO-
MOSIOKHOM MOKA3aHHOMY Ha CXEME MOSOXEHWUN.
To ectb, 3awuraHdue OeH3WHOBOro JsuraTens
reHepaTopa M NUTaAHWE CXeMbl YrNpaBneHus
BbIKMIOYEHO KOHTakTamu K1.1. A uepes KOH-
TakTbl K2.1 Ha noTtpebutens nofaeTcs Hanps-
XEHWE OT 3NEeKTPOCeTH.

Mpu nponagaHun HanpspkeHust B CETU NOCTO-
AHHOE HarnpshkeHue Ha obmoTkax pene K1 n K2
nagaeT U KOHTaKTbl 3TUX pefie nepexoasT B
HOpManbHOe COCTOSHUE, NMoKasaHHOe Ha PUCYH-
ke. Mpu atom, norpebutens KoHTakTamu K2.1
NEPEeKNoYaeTCca Ha nuTaHue oT reHepatopa. Ho
renepatop euje He pabotaer. KoHTakTbi K1.1
NOAAI0T NUTAHUE OT aKKyMynsitopa 6eH3UHOBOrO
ABUraTens reHepaTopa Ha Lenb ero 3axuraHus

cekyHs. [lpuyem BO Bpems OTpULIATENbHOMO
nepenaga MMMNynbCoB MPOUCXOAUT BKIIOYEHWE
cTapTepa nocpeactsom pene K3. [loactpo-
€4YHbIM pe3nucTopoM R1 MOXHO YCTaHOBUTL
NPOAOCIIMUTENBHOCTb OAHOKPATHOIO BKMIOYEHUS
cTapTepa, COrfmacHO CBOWCTBAM KOHKPETHOrO
6EH3MHOBOrO ABUraTens.

W Tak, nocne BKIIOYEHUSI 3aXKUTaHUA MOUCXO-
ANT KpaTKOBPEMEHHOe BKIoYeHue crapTtepa.
BkrioyeHne craptepa MOXET MOBTOPATLCA
HECKOMnbKO pas, noka Asurartesib He 3apaboTaer.
Mocne Toro kak Asuratenb 3apaboTtan Ha Bbl-
X0fe reHepaTopa nNOSBASETCA NepemMeHHoe
HanpsbkeHwe okono 220V. 3To HanpsbkeHue
noctynaet Ha notpebuTtens Yepes KOHTaKTbl
pene K2.1. B 70 e Bpems nepemeHHoe Hanps-
XeHne ¢ BbIXOAa reHepaTopa noctynaet Ha
BbINPAMUTENL Ha anode VD4 u orpaHnumnTens-
HoMm pesuctope R5. Ha C3 nosiensieTcs Hanps-
EHWe YPOBHSI NOTMYECKOW eAMHWLbI, KOTOpoe
noctynaet Ha BbiBog 9 D1.3 u BbikoyaeT
CXeMy BKIMIOYEHWsI cTapTepa.

Kak Tonbko HanpsbkeHue B CETU NOSIBUTCA
Asuratens OyaeT 3arnylieH pasoMKHYBLIMMUCS
KOHTakTbiMU K1.1, @ nuTaHue Ha notpebutens
noctynut yepes K2.1 ot cetu.

Llens Ha auopge VD6 u pesnuctope R7 HyxHa
ANS Toro, 4Tobbl NPY BLIKITIOYEHUN CXeMbl (Mpu
BO30OHOBNEHUM nojaun  3NeKTPOCHabKeHUs)
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CTapTep He BKIIOYUICS OT NMEPEXOAHbIX NpoLec-
COB B LIENAX CXeMbl yNpaBneHuns.

B cxeme ucnonb3oBaHbl CTaHAApTHble aBTO-
MOOUNbHbIE NATUKOHTAKTHLIE pene. Takue pene
AOnycKaloT ToK A0 40A npu HanpsbkeHun 12V u
[0 5A npu Hanpsbkennn 220V. X MOXHO npu-
obpecTu B nio6om MarasuHe aBTo3anyacren.

Bce “cnonb3oBaHHbLIE B CXeME KOHAEHCATOpPbi
[OSHKHBI A0MNYCKaTh HanNpshkeHne He Hiwke 16V.

Tpanauctop KT972A MOXHO 3aMEHUTbL COCTaB-
HbIM TPaH3MCTOPOM Ha ABYX TpaH3UCTOpax —
KT315 n KT815, skniouns ux no cxeme [apnur-
ToHa (amutTep KT315 k 6ase KT815, a konnek-
TOpa BMecTe).

Tpanccopmatop T1 — niobort ManoMOLHbIA
CMNOBON TPaHCGOPMATOP € HanpshkeHUeMm Ha

BTOpU4HOM o6moTke 10-15V. 310 MOMeT ObITb
TpaHcgopmaTtop Tuna TBK ot craporo tenesu-
30pa unn TpaHcGOpMaTop OT CeTeBOro UCToY-
HUKa NUTaHUs ANs NOPTaTWBHOW annapaTtypbl.
Ecnu HanpsixeHue Ha BTOopuuHou obmotke T1
Hwke 10V HyXHO BbinpsmMuTens Ha auoae VD3
3aMEHUTb MOCTOBOW CXEMOWN.

Mukpocxemy K561J/IES BO3MOXHO 3amMeHUTb
nioBbIM OTEYECTBEHHBIM UNU 3apybexHbim aHa-
norom.

KoHaeHcaTop C1 — HE3MEeKTpONUTUYECKUIA.

HanaxviBaHue 3aknioyaetcs B YCTaHOBKe
ONTUManbHOW NPOAOIIUTENBHOCTU OAHOKPAT-
HOrO BKIIOMEHUA CTapTepa, C MOMOLLbIO pe3uc-
Topa R1.

JIbixuH P.

TANMEP, OrPAHUYMBAIOLLNN
AOCTYI K ObOPYOBAHUMIO

MHorve COBpEMEHHbIE TENEBU3OPbl WUMEIOT
TaMep, OrpaHUYMBAIOWMIA [OCTYN K Tenesu-
30py B TEYEHUE HEKOTOPOro BPEMEHMU CYTOK.
B yacTHOCTW, 3TO MOXHO WCMofb3oBaTh ANS
3anpeTa npocMOTPa HOYHbIX NPOrpaMM AETbMU.
Ho, k coxaneHnuio, fanexko He Bce TeneBu3opbl
060opyAOBaHbl TakMMK TaiiMepamn CepuitHo.
A BOT Apyrow cnyyai, — B TO BPEMS, Kak poau-
Tenu OTCYTCTBYIOT B HOYHOE BpEMS, Hanpumep,
paboTalT B HOYHYIO CMEHY, HECOBEpLIEHHO-
neTHWe AeTV MOTYT BOCMOMb30BATLCH MOLHBIM
3BYKOBOCNPOU3BOAALLMM  oBopyaoBaHWeM U
3TUM NOCTaBWUTb Bac B KOH(PIMKTHblE OTHOLLE-
HUSi C COCeAsMU UNKN Aaxe C NPaBOOXPaHUTENb-
HbIMW OpraHamu.

Mpu BO3HMKHOBEHUW HEOOXO-
AVMOCTU OTPaHNuuTL AOCTYN K
TENEBU30py WM Apyromy
060opyA0BaHUIO B HOYHOE Bpe-
Msi MOXHO CAenatb OTHOCK-
TenbHO MpOCTOe YCTPOWCTBO, CXema KOTOpOro
nokasaHa Ha pucyHke. lpakTuyeckn aTo Tanmep
C 24-yacoBbiM UMKIOM . paboTbl. [epebie 8,5
4YacoB MOCNe BKIMIOYEHUS OH MpPensaTCTByeT
BKIMIOYEHUI0 06OpYAOBaHWS, Pa3OMKHYB Lienb
nojayM Ha Hero HanpsiKeHust JANeKTpoceTu.
3atem, ocraswwuecs 15,5 yacos obopyaosa-
HUe NOAKIMIOYEHO K 3MEeKTPOCETU, U UM MOXHO
nonb3oBaTbcs. 3To ByaeT NOBTOPATLCA Kaxable
CYTKU B OAHO W TO Xe Bpemsi. Hanpumep, ecnu
Bbl BkMouuTe Tanumep B 23-00, TO C MOMEHTa
ero Bknioyenuss (c 23-00) ao 7-30 obopyao-
BaHue OyAeT OTKMIOYEHO OT CeTM, npuyem, 3To
oTknioueHne OyaeT NpOUCXOAWUTL  PerynspHo
KaXable CyTKM.

paguokonempykmop 09-2008
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B cxeme Bcero aBe Mukpocxemst, — K176 UIE12
n K561ME20A. Ha nepsovi MUKpoCxeme caenaH
reHepaTop UMnynLCoB, CNeayiowmnx ¢ nepmoaom
B 1 mMuHyTy. Cxema npakTuyecku Tunosas.
3agaowmin reHepatop crabunusmposaH keap-
LieBbIM pe3oHaTopom 32768 My OT 3NeKTPOHHbIX
vacos. bonee TouHO, ecnu 3TO HeobxoAWUMO,
YacToTa reHepaTopa BbICTaBMIAETCS MOACTOEY-
HbiM KoHaeHcaTopom C2. BHYTpU MUKPOCXEMb!
MMAYALChI C BbIXOAA reHepaTopa nocTynaioT Ha
cyeTuK ¢ KoadbduumeHTom genexus 32768. Boi-
X04 3TOro cyeTduka, — BbiBog 4 D1. To ecTb
34ecb yxe umnynbcbl yactotoid 1 u (T=1s).
3Tn umnynbebl Yepes BoiBog 7 D1 noctynaioT
Ha BTOPON CYETUMK, C KO3(hUUUEHTOM Aene-
Hust 60. U Ha ero Bbixoge (BbiB. 10) yxe nme-
I0TCA MMNynNbChbl, CNeaylowne C nepuoaom B
0fHY MUHYTY.

[anee aBonyHbLIN cyeTymMk D2 Ha Mukpocxeme
K561ME20A (uMnopTHbIn aHanor xxx.4040).
KoahdpuumeHnt  aeneHus  aToro  cyeTvuka
NnocpeACTBOM MOHT@XHON CXeMbl U3 AWOAO0B
VD1-VD4 un pesuctopa R6 orpaHuuyeH Ha
ypoBHe 1440 (B cyTtkax 1440 muHyT). To ecTb,
npu AOCTWKeHUW 3HaueHus 1440 Bce AuoAab!
VD1-VD4 oka3biBaloTCs 3akpbiTbiMu. [loTomy,
Ha Bxoa R D2 uepes pesuctop R6 u uenb R3-
C4, Heobxoaumylo ana crabunusauuu paboThbl
CXeMbl, MOCTYyNnaeT HanpsbkeHWe BbICOKOro
1IOrM4ecKoro ypoBHsa. 310 0BHYnUT cyeTuuk D2,
n ero cyeT Bo3obHoBnseTcs. Takum o6pasom,
cuetumk D2 oBHynsieTcs oauH pas B CyTKU.

Cxema Bblikntoyatens obopyaosaHus cobpana
Ha TPaH3WUCTOPHOM kioye VT1-VT2 u anekTpo-
marHutHoM pene K1. KoHTakTbl 3TOrO pene
MOFYT, COrflaCHO NMacnopTHLIM AaHHLIM, KOMMY-
TMpoBaTth TOK A0 6A npu Hanpsbkenun 230 V.
ObmoTka wmeeT conpotusnexdne 70 Om, a
HOMUHanNbLHOE HanpsikeHwe cpabartbiBaHus 5 V
(peanbHO, yBepeHHO cpabaTbiBaeT HaumHas C
3,2-3,5V). 3aeCb UCTOYHUKOM MUTAHWUA CRYXWUT
KUTalCKUin CeTeBOW ajantep ANA TENeurpoBon
npucraeku. Ero  BbIxogHOE  HanpskeHwue
(cornacHo HapnMcn Ha Kopnyce) AOMKHO ObiTb
9V, peanbHo noa Harpyskort 100mA oH BbigaeT
11,3V (noatomy Ha cxeme HanucaHo «11V»).
Pesuctop R8 orpaHuumBaeT Tok yepe3 06MOTKy
pene (racuT W3BLITOK HanpskeHWs), NOITOMY
pene npu paboTe He HarpeBaeTcs.

Cnycts 512 MuHyT nocne 0BHyNeHns cHeTymka
D2 (ans nepsoro obHynenus unmu cbpoca
umeeTcA kHonka S1) Ha BblBoge 14 BO3HWMKAET
noruyeckasi eAuHuLa, kotopas vepes guoa VD5
BkouaeT knod VT1-VT2. KoHTaktbl pene 3a-
MbIKaIOTC 1 MOAKNIOHAIOT Harpy3Ky K 3MeKTpo-
cetn. bnarogaps ewe opgHomy auopy VD6
Takoe BKIIOYEHHOE COCTOSIHUE NPOANUTCS B

TeyeHue oCTaBlMXCA 928 MWHYT, TO eCTb, A0
MOMEHTa OOHYNeHUsi cyeTumKa.

Takum 00pa3oM, Cxema, OAHaXAbI BKIIOYEH-
Has (3anyweHHas kvonkon S1) B 23-00 Gyaet
Kaxgble CyTkM OTkMoyaTb obopyaosaHue B
23-00 1 BKNIOYATb €ro TONbko yTpoM, B 7-30.

Y1066l He npoucxoauno cboes unu owmnboKk
M3-3a OTKIIOYEHUS OANEKTPOIHEPrUM B CXeme
eCTb pe3epBHblii  UCTOYHMK, — 9-BOMbTOBAs
6aTapeiika (kak ANA MUTaHWS MyNbTUMETPA).
Auoabl VD8-VD7 cnywat Aans KommyTauuu
WUCTOMHUKOB NUTAHUA NPU OTKIMIOYEHUU — BKIIO-
yeHum anektpocetn. KoHaeHcatop C5 — Hakonu-
TenbHbIt U crnaxmeaiowmin. OH J0CTaTOMHO
6onblioit emkocTH, uTobbl crmaguTb nepenag
HanpsbkeHust nuTanua (11/9V) Tak, utobbl 370 He
NOBNWANO Ha PaboTy CYETUUKOB.

3nextpomartutHoe pene BS115C moxHo 3a-
MEHUTb KaKUM-TO aHanoruyHLIM, Hanpumep,
MCcNonbL30BaTh pene oT aBTOCUrHaNM3auuin unm
OT CTapbIX LIBETHbIX Tenesn3opos. B aTom cny-
Yae conpoTueBneHve R8 HYXHO YTOMHWUTL wnn
sBooOule yaanuTb ero. Bnpouem, yTouyHeHue
MOXeT noHapobutecs n ¢ pene BS115C, Tak
KaK pene U3 pa3HblX NapTuin, BO3MOXHO, MOTyT
oTNNYaTLCA NapameTpamu 06MOTKU.

AHnanora mukpocxembl K176UIE12 He 3Halo, a
Mukpocxemy KS561UE20A MOXHO 3ameHWUTb Ha
K561ME16 unu CD4040, CD4020.

C5 Ha HanpsbkeHue He Hwxke 12V.

Cxema cobpaHa Ha MakeTHOW nevaTHOW
nnate, noaTomy cobCTBeHHas nevartas nnarta
Ons Hel He paspabatbiBanacb. MICTOMHUK nu-
TaHuA, — CETEBOW ajanTep HYXHO HEMHOro
nepeaenatb. Heobxoaumo BbiBECTM NPOBOAA OT
€ro LUTencenbHbIX KOHTAKTOB, Tak YTOOL! HaNps-
EeHMe ceTu MOXHO Obino noaatb Ha cxemy.
Tenepb OT WCTOMHMKA MAET ABa NposBoaa, —
NOCTOSIHHBIN TOK 11V 1 nepemeHHbIN 220V.

Cxema, nokasaHHasi Ha pUCYHKe, pacnonioxeHa
B KOPFycCe, KOTOPbIM CMYXXUT BbiKIlto4aTenb C Po-
3eTkout Tuna PA10-213 ans BHeLWHEN NPOBOAKN.
W3 Hero HyxHO yaanuTb BCe AeTanu BblKnoYa-
Tensi, U 0CTaBUTb TOMbLKO Po3eTky (B Heé Byaem
BKMIOYATL TENEBU3OP Wnu apyroe obopyao-
BaHue)..Ha mecte rae Obin BblKNOYaTENb YCTa-
HOBMEHa MakeTHas NnaTa, Ha koTopoi cobpaHa
BCSi CXeMa, BKITI0Mas 1 3NeKTPOMarHuTHoe pene
(y Hero BbiBOAbI NOA NEYaTHbIA MOHTaX).
batapelika pe3epBHOro NUTaHMA PacnonoxeHa
psAoM, — MecTa B Kopnyce BblknovaTens
BMOMHE A0CTaTOYHO.

Ecnn 6yayT BosHukaTb cBou u3-3a KOPOTKUX
mMnynscos Ha BbiBoge 10 D1 (aedext mukpo-
CXeMbl) 3alyHTUPYWTe 3TOT BbIBOA KOHAEHCATO-
pom 20-200 nd.

lyxos H.

pasuokonempykmop 09-2008 29



MEHEPATOP HA KP1533Ar13

Mwukpocxema KP1533AM3 :—
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BbIXOHOW TOK MOXET AocTuraTb 112 MA.

B NpowsiomM 3Ta MMKPOCXEMa LUMPOKO MCHONb-
30Banach B CamoOAEMbHbIX W NPOMBILIIEHHbIX

GLITOBLIX BOCHMMPA3PSAAHLIX KOMMbIOTepax. B

HacTosiee BPEMSi MUKDOCXEMbl 3TON Cepuu

HECKOMBLKO YCTapeny W UCMonb3yloTca B paamo- g
nobnUTenbCcKMX U NPOMBILLINEHHBLIX pa3paboTkax VT1 L51P3C

OTHOCWUTENbHO PEAKO, Hanpumep, B KauecTse
CUIIbHOTOYHBIX  OycbepoB AnNA  ynpasreHus
CBETOANOAHBIMU UHAWKATOPaMU B TENEdOHHLIX
N OXPaHHbIX YCTPOWCTBAX, AOMOOHAX. Y MHO-
mx paguoniobutenen mukpocxembl KP1533A0M3
ceiyac MoryT nexate 6e3 gena, Ho Ha UX OCHO-
BE MOXHO CO34aBaTb pPa3NUuYHbIe HECNOXHbIE
yctponctea anst 6bita WM pasBneveHwin, Ans
KOTOPbIX  MPUMEHEHWe  TakUX  MUKPOCXEM
HECBONCTBEHHO.

Ha puc. 1 npusoguTcs cxema npocToro nepe-
CTpamMBaeMoro reHepartopa 3BYKOBOW 4acTOThl.
3apaowmii reHepaTtop BbinonHeH Ha DD1.1,
ANS -KOTOPOro 3a/eiCTBOBAHO TpU WUHBEpTOpa
MUKpOCXeMbl. Hapo 3ameTutb, UTO, Hanpumep,
B OTAMUME OT reHepaTopos, cobpanHbix Ha TTJ1,
TTHAW mukpocxemax f1A3, J1A4, JIE1, Ha aToun
MUKpPOCXeMe He YAAETCA 3anyCTuTb reHepatop
cocTosWwmin 13 AByx uHBepTopoB. Ipu ykasaH-
HbiX Ha cxeme puc. 1 HomuHanax C1, R1, R2
YacToTy reHepaTopa MOXHO nepecTpauBaTth B
AvanasoHe 190...5600 [lu. Ecnu émkocTtb
koHaeHcaTopa C1 ymeHbwiuTb 40 0,022 Mkd, a
nepemenHbIn pesuctop R2 ycranosutb Ha 100
kOM, TO 4acToTy reHepaTopa MOXHO OyaeT
nepecrtpausatb oT 0,15 kl'u o 58 kl'u. Tyt Hago
0cobo 3aMeTWTb, YTO TaKOW AManasoH nepe-
CTPOMKM C MOMOLLLIO NMEPEMEHHOTO pesucTopa
He JOCTWKUM A4S reHepaTopoB Ha WHBEPTOpax

30

Mmukpocxem TTN cepun K155 u TTIW cepun
K555.

Ha DD1.2 BbinOMHEH MOCTOBOW YyCUNWUTENb
MOLLUHOCTW, KOTOPbIA HarpyxeH Ha 3neKTpo-
MarHuTHbI 3Bykousnyyatens BF1. Amnnutyaa
curHana Ha 3BykowsnyyaTtene AocTuraeT OKono
10 B — yABOEHHOE HaNpshKeHWe NUTaHUSA.
leHepaTop coxpaHsieT paboTocnocobHOCTL BO
BCEM AuanasoHe paboumx 4acToT MNpU CHWXKe-
HUW HanNpspkeHus nuTaHus Ao 3,3 B.

BMeCTO 3neKTPOMarHMTHOro Karncions—3ByKo-
U3nyyaTens MOXHO NPUMEHUTb U Nbe3okepamu-
yeckuit 3Bykousnyuatenb, Hanpumep, 3[1-1.
Taioke Obin NPOBEAEH YCMELLHbIA 3KCNEPUMEHT
C UCMOMb30BaHWEM B KayecTBe Harpysku juHa-
Muueckow ronosku R206ST mouHocTbio 3 BT ¢
conpoTuBneHnemM KaTyukn 16 Om.

Yro6bl NpesnoXkeHHbI reHepaTop Ha MOLLHOW
LMPOBOI MUKPOCXEME CTan BLIMOMHATL YTO-TO
nonesHoe, K HeMy Haao MOAKMIYUTL Kakue-
HUbyab AaTuUMku. Manbiii BXOAHOW TOK BbICOKOTO
W HU3KOTO YPOBHS NO3BOSISET UCMONb30BaTL 3TY
MUKPOCXEMY MOYTU Taioke, Kak U MUKPOCXEeMbl
nonynapHbix KMOI cepwid K176, K561, KP1561.
Ha puc. 2 nokasaH BapuaHT WUCNOMb30BaHUS
reHepaTopa COBMECTHO C AAaT4YUKOM OCBELLEH-
HocTu Ha doToTpaHsucTope VT1. Koraa goto-

pasuokonempykmop 09-2008



TpaH3WUCTOp 3aTeHéH, Ha Bxoae E2 DD1.2 Bbico-
KM ypoBeHb, BbIxoabl DD1.2 HaxoasTcs B
COCTOSIHUM BbICOKOTO BbIXOAHOIO COMpPOTUBE-
HWS, TOK 4Yepe3 Harpysky He npoTtekaeT, BF1

HL1
/4/ L-56BHD

@ =,

el
05
06
R4 |/ D7
VA
Txlz D8

monuut. Koraa OCBEWEHHOCTL hOTOTpaH3uc-
TOpa MNpeBbLICUT NOPOroByld U Ha Bxoae E2
6yaet yposeHb nor. 0, ycunutenb reHepatopa
3apabortaeTt. Hago 3amMeTuThb, YTO YyBCTBUTENb-
HOCTb 3TOro (poTojaTymMka BeCbMa BbICOKas.
Bmecto (hboTOTpaH3MCTOpa MOXHO UCMOMb30-
BaTb, Hanpumep, TEPMOPE3UCTOP WUMN CBA3KY
repMaHneBbIX AWOAOB B Kayectse Tepmo-
Aatuuka. Torga reHepaTop 6yaet pearuposartb
He Ha OCBELEHHOCTb, @ Ha Temneparypy.

Ha puc. 3 nokasaHo Kak MOXHO NpeBpaTuTb
00bIYHBI FEHEPATOP B reHepaTop MpepbiBUC-
TOoro ToHa. Ha mecre HL1 ucnonb3osaH mura-
ownin ceetoguoa. Korga csetoauos He cse-
TUTCA, Ha Bxoae E2 HU3KuM ypoBeHb, MOCTOBOMN
yewnutene Ha DD1.2 paboTaer.

Ha puc. 4 nokasaH BapuaHT WCNOMb30BaHUA
reHepaTopa COBMECTHO C JaTuMkoM Ha
MarHuToynpasfiieMOM  3NEKTPOHHOM  KNioue
K1116KM4 (113, N14). Ecnu « kopnycy marHuTo-
yNpaBnsemMoi MUKPOCXEMbI NOAHECTU AOCTa-
TOYHO MOLUHBIA MarHuT, TO HanpskeHue Ha eé
BbIXOAE CMEHUTCS C BbICOKOTO YPOBHSI Ha

HU3KuIA, yeunmtens Ha DD1.2 3apabotaeT. lMpu
OTCYTCTBMM y BAaC Tako MUKPOCXEMbl MOXHO
nonpoGoBaTb W3BMEYb aHanorMyHbIe MarHuTo-
ynpasnsieMble MUKPOCXEMbl W3 KOMMbIOTEPHbIX

BEHTUNATOPOB, anekTpoaBuraTenemn u3

BMAEOMarHUTO(poHOB U CTapbiX AWCKOBOAOB

rMbKMX MarHuTHbIX AuckoB. epes Tem Kak

BbINAATL MWUKPOCXEMY W3 nevyaTHOW nnatbl,

yCTaHOBUTE Ha3HaueHne eé BbIBOAOB.

Bmecto mukpocxembl KP1533AM3  MoxHO
ucnonb3oBaTe €€  UMNOPTHbIK  aHanor
SN74ALS240A. Kpome 3TUX MUKpPOCXEM
reHepaTopbl U TOKOBbIE KMIOYM MOXHO CTpO-
“Tb U Ha mukpocxeme KP1533AMM15, ananor
SN74ALS466A, npegcrasnsioweit  cobou
MOLLIHBIA BOCbMWKaHarbHbIA MarucTpanbHbii
rnepepaTynk C MHBEPCUEN CUrHanoB Ha Bbl-

xopax. Ljokonéska v Ha3HaueHue BblBO-
nos y Mmukpocxem  KP1533AM3  u
KP1533AIM15 pa3nuuHbl.

OavH 13 BapvaHTOB HeCTaHAapTHOro
NPUMEHEHNsT  LUMAPOBLIX MUKPOCXEM C
MOLUHbIMK  Bbixogamu cepuu  KP1533
MOXHO yBuaeTs B J1.5. Mpu naiike MUKpo-
CXeM JTOW cepun cneayeT yuuTbiBaTh,
YTO OHU YYBCTBUTENbHBI K MOBPENAEHUIO
CTaTUYECKUM 3MEKTPMYECTBOM, NOITOMY,
npu nawike WX SMEeKTPOnasinbHUKOM C
nuTaHUemMm OT CeTU NMEepPeMEHHOro Toka
220 B Heobxoaumo cobniogath 0CTOPOX-
HOCTb WNW NPUMEHSATb NaHenbku ANS
MUKPOCXEM.

Gymos A.J1.

Jlumepamypa.

1. C.A. Bupiokoe. [lpumeHeHue yugposbix
mukpocxem cepull TT/T u KMOIM. — AMK,
Mocksa, 2000, c. 28, 29.

2. U.N. Mempoeckud, A.B lNpubbinsckud,

AA. TposiH, B. C. Yysenes. floeuyeckue MC
KP1533,KP1554. CnpasoyHuk, Yacmb 1.c. 32.

3. M. bapaHoyHukos, B. lany. Mukpocxembi
cepuu K1116. — Paduo. 1990, Ne 7, ¢c. 71, 72.

4. M. Jlbeoe. [lpumeHeHue mazHumoynpassnsie-
Mbix Mukpocxem. — Paduo, 1990, Ne 7, ¢. 73, 74.

5. A.Jl. Bymoe. Ceemosoli asmomam Ha
mukpocxeme KP153311P22. — Paduo, 2003,
Ne 10, cTp. 54.
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TAMMEP HA OCHOBE CD4521

OcHoBow  ansa

MHOIuUX cxem ca- | VD1 BZX83V012 VD2 R4 1 20
MOZAEnbHbIX Tan- | NWt') =l ”_'
MepoB Ha noru- | 1N4007 c5| ~220v
D1 vD3  0,33u/360V|
yeckux  mukpo- | —
5| 16 CD4521 1N4007

cxemax  ssnsa- | 0 054n
I0TCS  MHOropas- : 131072 [F—5y - 83
pAgHble  CHETUM- 11 12h
k. OBbiuHo ato | 262144 B-12m

| ( )
OTEeYECTBEHHbIE | 52428812 - 2-4h VS1
MUKpPOCXEMbI Ce- (12-24m) S202SE2
pan K561 - | 1048576 [13____4-8n
KseiMEts w1 |Cf 6800R 2a-48m) y=va
K5611E20. He- : I——;&ﬁ 2007152 [14 (48%(13%
AAaBHO OTeuecT- I_H g

I C3 0,068 4104304 [15__16-32h Harpyaka
BeH6HbIe pa,g,mo- I ,0osu . (95_312 eTr), RGK; Py
mo6utenu obpa- 8388608 |1 - 12 <
TANM  BHUMaHue : R5 10K 3 (192-384m)
Ha cueTuMKM — | _l_
MyrisTVBUGpaTOpb! | VD4 1N4148
na CD4060, | ™~ Puc.1
HE MMeLE & e e e e — —

oTeyecTBeHHbIX aHanoroB. Ho «bykeT» MHoro-
PaspsAHbIX CYETYMKOB, NPUrOAHBLIX ANA NOCTPO-
€HWUR Pa3nuYHbIX Cxem UudpoBbIX WU aHanoro-
ungpoBbIX TANMEPOB 3TUM HE OrpaHUYUBAETCS.

BoT npumep, — He UMeIoWas OTeYECTBEHHbIX
aHanoros mukpocxema tuna CD4521. Cnoso
«TUNa» 03HA4aeT, YTO JaHHas MUKPOCXeMma
cosceM He 06s3aTenbHO fomkHa GbiTb UMEHHO
n3 cepun «CD», 310 MOWeT ObiTb TaKk e,
HCF4521, yPD4521 u mHorme apyrue aHanoru
3TOr0 M3genusi, NPOU3BOAUMbIE PA3NUYHLIMU
upmamu.

Mukpocxemy CD4521 MOXHO cCpaBHUBaTb C
CD4060, ~ 3aecb Tak e ecTb ABa UHBEPTOpa
AN nocTpoeHus  ksapuesoro wumnu  RC-
MynbTUBMGpPATOpa, U MHOTOPAa3PAAHbIA CUETUMK
C Janeko HEeMnosHLIM u4ucroMm paspspos. Ho,
rnasHoe otnuuve CD4521 B TOM, uTO €€
ABOWYHBIN CYETUUK 24-X paspsgHbii. To ecTb,
MaKCUManbHbIN KOIMMUUMEHT AeneHns CoCTaBs-
naet ax 16777216. MNpasaa, Ha HOXKN BbiBE-
aeHsl Tonbko Q18, Q19, Q20, Q21, Q22, Q23,
Q24, 10 ecTb ceMb cTapiuux paspsaos. Ocranb-
Hble pa3psfbl BOBMOXHOCTU COOBLWEeHNUs C OKpy-
Xatowien cpeoi He MMetoT.

[ns cospanua mynbTusmbpatopa B CD4521
eCTb ABa uHBepTOpa. Bxoa nepBoro u3 Hux —
BbIBOA 9, a ero xe BbIXoA — BbiBOA 7. Bxoa BTO-
pOoro UHBEPTOPa — BbIBOJ, 6, a BbIXOZ — BbIBOA, 4,
npuyemM BbIBOA 4 NO BHYTPEHHUM LiENsM CBS3aH
co Bxogom cuyetumka. Cxema oGHyneHus cae-
naHa Tak, 4To npu NoAave NorMUYeCcKon eanHULb
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Ha BbIBOA 2 He TOMbKO CYeTUUK cOpacbiBaercs,
HO W npoucxoauT Briokuposka MynbTuBuUGpaTo-
pa (noka Ha BbiBoAe 2 eAuHuua MynbTuBubpa-
TOp paboTaTb HE MOXET).

W ewe oaHa uHTepecHas aevanb, — cuctema
nuTaHus. [leno B TOM, 4TO BbIBOAb! NUTaHUA
pasHble AN CYETYMKA U ANS MHBEPTOPOB MYyrb-
TuBubpartopa. MutaHne Ha cyeTyMK NocTynaet
Kak 06blYHO, Ha BbiBOALI 8 1 16, a Lenn NuTaHua
MHBEPTOPOB BbiBEAEHBI Ha BbIBOALI 3 U 5, COOT-
BETCTBEHHO.

Ecnu Bbl XOTWTE UCMONbL30BAaTb TOMbKO CYHET-
UMK, — BXOAHbIE MMMNYMbCbl NOAAETE HA BbIBOA
6, a BbIBOAbI 4, 7 1 9 He ucnonbayeTe.

Ha pucyHke npepactasneHa cxema 6blTOBOTO
TanmMepa, NO3BONSIOWEro ycTaHaBnuBaTb Mpo-
OOMMKUTENLHOCTb  BKAIOYEHHOTO  COCTOSHUA
Harpysku oT 3 MuHYT A0 64 vyacoB. YCTaHOBKa
BPEMEHU MPOU3BOAUTCA LMEPO-aHanorosbim
cnocobom, MockonbKy OHa onpeaenseTcs no-
NOXEHWEM DYUKWU NepemeHHoro pesuctopa R2,
paboTatowero B RC-uenu MynbTMBubGpartopa
(aHanoroBas cocTasnsiowas), u BbiGopom
KoabpuuMeHTa nepecyeTa nocpeacTsoM nepe-
knioyatens S3 (umdposas COCTaBNAIOWIASN).

B ucxogHoe Hynesoe COCTOSIHME CHETUMK
yCTaHaBnuBaeTca kHomnkoi S1 unm uenbio C2-
R1 npu BknioueHuu nutanua. MNpu 3ToM Ha BCEX
BbIXO4ax cuyeTumka OyayT noruyeckue Hynu.
CnepoBatenbHo, Honb GyaeT U Ha TOM BbixoAe,
Ha KOTOpbIN NepeksioveH nepeiwsoyatens S3.
Mexay nepeknioyatenem S3 1 NONOXUTENLHON
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LWUHOW NWUTaHWSI BKIIOYEH CBETOAMOA MOLLHOIO
ontocumuctopa VS1. BbIXOAHON TOK MUKpOCXE-
Mbl CD4521 40CTaTOMHO BbLICOK ANA TOro YtoObb!
OTVYECKUM  HyrnieM Bbi3BaTb cpabaTbiBaHue
ONTONapbl, BKIIOYEHWE Yepe3 He& Harpysku.
Ontonapa S202SE2 ponyckaeT KOMMYTU-
pyemyto mollHocTb Ao 3,5 kW (c paanatopom) n
a0 400W 6e3 paguatopa. Tok Yepes CBETOANOA,
onTonapbl OrpaHuunBaeTcs peanctopom R6.

conpoTusneHum koHaeHcatopa C5 racutcs
n3ObLITOK CeTeBOro HanpsbkeHus. [anee wuper
BbiNpAMUTENL Ha Anoaax VD2, VD3 u koHAeH-
catope C1. CtabunutpoH VD1 AepuT BbINpsAM-
NEeHHOe HanpshkeHue Ha yposHe 12V.

CxemMa, nokasaHHasi Ha pUCYHKe, ABMsiETCA
ucrbiTaHHOW paboyen AeMOHCTPaUWNOHHOW MO-
Aenblo, NO3TOMY neuvaTHass nnata He pas-
paboTtaHa (MOHTaX BbLINOMHEH Ha MaKeTKe).
Eé 3apaya nokasaTb npakTuyec-

D1
5| 16) CD4521
131072

2007152 [14

2621441
52428812
1048576 13 gacec.

+2V KWiA NPUMEp NPUMEHEHUS1 MUKPO-
cxem Tuna CD4521.

TOYHOCTb YCTAHOBKM BpEMeHU

8sec. CUMbHO 3aBUCUT OT NapameTpos

RC-uenu MynbTUBUbpaTopa,

16sec. noaTomy, Ans nonyyeHus aocra-

TOYHO TOYHbIX WHTEPBANoB MO-

32sec. XeT noTpe6oBaTLCs TOUHLIA NOA-

ytobbl  MPU  MaKCUManbHOM
conpoTusneHun R2, B nokasaH-

YacroTta uMnynbcoB, BbipabaTbiBaeMbiX Myrib-
TMBUOPATOPOM 3aBUCUT OT €MKOCTU KOHAEHCa-
Topa (C4 wnm C3) u conpoTtuBnenus R2+R3.
YcraHoBKka BpeMeHU MoXeT ObiTb B vacax (OT
0,5 yaca ao 64 yacos) unu B MuHyTax (0T 3
MUHYT 80 384 muHyT). Ha pucyHke nepekniova-
Tenb S2 nokasaH B NOMOXEHUM «MUHYTbI». OH
TOSIbKO MEPEKMNIOUAET EMKOCTb U 3TUM U3MEHSIET
npeaensi PerynMpoBKM YacToTbl MynbTUBUOpPa-
Topa.

Mocne Toro kak 3aaaHHbIN BPEMEHHON UHTEp-
Bar 3aBepulaeTcsl eAuHULA BO3HWKAET Ha TOM
BbIXOZE CHETYMKA, HA KOTOPbIN nepeknioyeH S3.
MosiBRneHWe Norn4eckoi eanHULbl CHIDKaeT TOK
yepes CBETOAWOA ONTonapbi 40 Takoro YpoBHS,
YTO Harpyska Bblkntodaetcsi. OAHOBpPEMEHHO,
rpoucxoamuT oTkpbiBaHve aunopa VD4, koTopbin
B TaKOM COCTOSIHUM LUYHTUPYeT BXOA MepBoro
uwHBepTopa MynbTuBuGpaTopa, 6Gnokupys ero
paboty. OTcueT BpemeHW npekpawaercs, a
Harpyska BbIKMOYaeTcs. B Takom COCTOSHWK
cxema ByaeT HaXOAUTLCA A0 O4EPEefHOro Haxa-
TUS 1 OTNYCKaHWS KHonku S1.

Ecnu guoa VD4  uckniounTb #3  CXeMbl,
Harpyska OyAeT BKNIOYATHCA NEPUOANYECKM,
yepe3 paBHble WHTepBanbl paboTbl U BbIKMIO-
YEHHOT0 COCTOSIHUS.

WCTOYHMK NUTaHUS MUKPOCXEMbI BbINOITHEH MO
B6ectpaHchopmaTopHon cxeme. Ha peakTusHOM

pasuokonempykmop 09-2008

4194304 15 o56sec.
- 8388608 |

HOM Ha Cxeme nonoxeHun S2
4YacToTa UMNYNbLCOB Ha BbIBOAE 4
6bina pasHa 365 Iy, a B npo-
TUBOMOMOXHOM MONOXeHUN S2 —
36 'y,

NcnonHuTenebHbIn  Kackaa Ha
S202SE2 MmoxeT 6biTb cAenaH u
no mo6oii Apyroit noaxoasiuein cxeme. Bpemen-
Hble UHTepBarbl U AnanasoHbl WX YCTAHOBKW Tak
Xe MOXHO caenaTb Apyrumu. VICTOuHWK nuTa-
HUA AOSKEH BblAaBaTb MOCTOSIHHOE CTaburib-
Hoe HanpsbkeHue B npefenax ot 3 po 15V
(aonyCTuMbI ANanasoH NWUTAIOLLEro Hanpshke-
Hus anst CD4521).

Ha pucyHke 2 nokasaH npumep WCnonb3osa-
Hus CD4521 coBMeCTHO C KBapLEBbIM pe3oHa-
TOpoM. Mcnonb3ys  cTaHAapTHbI  4acoBoOw
pe3oHaTop Ha 32768 T[4 MOXHO nNONy4uTb
UMNYnbChl, cneayiowme ¢ nepuosom 8, 16, 32,
64, 128, 256 n 512 cekyHn. Ecnn a3ty cxemy
NPUMEHUTb B CXEMEe Ha puUCyHke 1, To nepeksio-
vatenem S3 wmoxHO OyseT ycTaHaBrmMBaTb
(puKcnpoBaHHble BbiEpXKU Bpemenn — 4, 8, 16,
32, 64, 128 nnu 256 cekyHa. A €Cnv UCKITIOUNTb
avoa VD4 Harpyska GyseT nepuoanyeckin BKIo-
Yatbes, ¢ nepuogom 8, 16, 32, 64, 128, 256 vnu
512 cekyHn. C paBHbIMU WHTEpBanamu BKIO-
YEHHOTO U BbIKMIOYEHHOTO COCTOSTHUS.

Mukpocxema moxeT pabotatb ¢ pesoHaTopa-
MU 4o 600 kl'y,.

128sec.

|
|
|
I
|
|
|
|
: 6op emkocten C4 u C3, Tak,
|
|
|
|
|
512sec. :
|
Jd

WsaHos A.
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BECKOHTAKTHbIN OATUNK

A1A BbIKINKOYATENA

OpraH ynpaBneHnst j— — — — — — — — — — — —

BblkntoyaTensa — 310

Otpaxatoujan
00bIYHO KHOMKa wnu

NoBepxHOCTb

R\ VT1 KT3102

BHELWHNX AecTabunusnpyrowmx ¢akTo-
poB, BAMAWMX Ha napameTpbl RC-vyac-
TOTO-3ajatowen uenu.

YacroTa reHepaTtopa onpepeneHa RC-
uenbio R5-C4. C sbiBOAa 5 umMnynbCbl

168% % +5v

TakTa pyku yenoseka |

|

|
KNaBuwa, KoTopyio | HLA o1 :
HYXHO  HaXuMmaTb, | K561TM2 |
PbI4aXOK WUNN NOBO- | = I |
poTHas pyudka, nmbo | S o A 0K Box |
CEHCOp, K KOTOpOMY | N 10M ey M567CN HL2 | % |
HYXHO npukoc- | o\ Y H| ?.2_ I
HyTbca. Bce amm | o,1ml—|L 2 7_| - |
cnocobsl  Tpebyior | \ “1s o - I
HenocpeacTeeHHoro | R3 I3 RS 5,6K |
mexaHuyeckoro koH- | 2K 01m L4/ 5 Y |

|

|

€ YacTsAMK BbIKNIOYa-
Tens. K Tomy e,
MeXaHU4ECKW ABWKYLLMECS YaCTy BbiKMouaTens
He NO3BONSIOT cAenaTb BbIKIIOYATENb repMme-
TUYHBLIM, HaNPUMepP, ecrv OH AomkeH paboTaTb
B YCNOBUAX NOBLILLEHHO! BNAXHOCTU.

Ha pucyHke npusoautcs cxema 6GeckoHTakT-
HOrO AaTuvka ANA BbiKNOYaTens, pearvpyio-
Wero Ha NofHeceHue K HeMy pyku. 3aecb uc-
nonb3yeTcs MHGPaKPACHbLIA AaTUMK OTPAXKEHUSA.
KoHCTpykuus paTuMka npeacrasnseT cobow
couyeTaHue ¢otoTpaHaucTopa u WK-ceetogmo-
Aa, HanpaBneHHbIX B OAHY CTOPOHY,- K NPo3pay-
HOMY OKOLLKY B KOpnyce Bblkniovatens. Mexay
HUMM pacnonoXxeHa HenpospayHas neperopo-
Aka, He nossonsiowas ceety ot NK-ceetoaunosa
HenocpeACcTBEHHO nonajaTtb Ha hOTOTpaH3UC-
Top. [lpu noaHeceHWn K AaTuMKy PyKW, wnum
KakoW-To apyron nosepxHocTtu, UK-nyy ot Heé
oTpaxaeTcs 1 nonagaeT Ha POTOTPaH3NCTOP.

B ocHoBe cxembl nexut UK-patumk otpaxe-
HWURA, BbINONMHEHHbIW Ha mukpocxeme LM567CN
(1.1). 370 — ha308BbLI TOHANBHBIA CEMNEKTOP, KO-
TOPbIN MOXHO HAacTPOUTbL Ha niobylo YacToTy oT
100 My Ao 500 kMu. Mpu nocTynneHun Ha BXo4
(BbIBOA 3) MMKPOCXEMbl CUrHana 4actoTbl, Ha
KOTOPYIO OHa HacTpoeHa, Ha eé Bbixoae (BblB. 8)
OTKPOETCSt TPAH3UCTOPHbLIA K04 C OTKPbITbIM
KONNeKkTopoM. [JoOCTOMHCTBO MUKPOCXEMbBI B TOM,
YTO 4acToTa, Ha Cenekuuio KOTOpoW oOHa
HaCcTpoeHa paBHa 4acToTe HACTPOWKU ONOPHOro
reHepaTopa MuKpocxembl. Takum oOpasom,
MOXHO MCMONb30BaTh YaCTOTy 3TOro reHeparo-
pa Kak UCTOYHUK WMNYNbCOB ANsi MOAYNSLUM
WK-ceeToauoaa. MNpu aTOM, Tak Kak NPUEMHUK 1
nepefaTymk paboTaloT OT OJHOrO U TOro Xe re-
HepaTopa, o6ecneynBaeTCsi OuYeHb TOYHOE
cornacosaHue Mo 4acToTaMm, He 3aBucsiiee oT

cHumaloTcst Ha 6a3y TpaHauctopa VT1, B Korn-
nektopHoun uenu kotoporo WK-csetoguoa HL1.
Ecnu umeetcss oTpaxaiowas nNoOBEPXHOCTb,
doToTpaHaucTop VT2  npuHUMaeT OTpaxeH-
Hble UK-scnbiwku cseta. Ha ero amutrepe Bbl-
AenseTcs NnepeMeHHOoe HanpseHue, KoTopoe
nocrynaet Ha BxoA Aekoaepa A1 (8biB.3). Ha
Bbixogae A1 (BbiB.8) OTKPbIBAETCA KMIOY, M CO3-
AaeT umnynbc 3anucy Ha sxope C Tpurrepa D1.
OTO U3MEHAET COCTOAHNE TpUrrepa Ha NpoTUBO-
nonoXHoe.

Llenb R7-C5 3apepxuBaeT nepeknodeHue
Tpurrepa, 4Tobbl He BO3HWKaNoO OwubBOK B ero
pabote OT HepaBHOMEPHOro nepemMeLeHus
OTpaXaroLLen NOBEPXHOCTH.

MpeasapuTenbHO (MPU BKIOMEHUWM MUTAHUA)
TpUrrep ycraHasnueaeTcsi B Hynesoe NONoxe-
Hue uenbio C6-R6. 310 coctosHue cnepyet
NPUHATL Kak BbIKITIOYEHHOE.

WHAMKATOPOM COCTOSIHUA TpUrrepa CRyXuT
ABYXLIBETHbIN [ABYHaNpaBreHHbIN CBEPXAPKUA
cseToauoa HL2. Ero HyXHO NOAKNIOUUTL Tak,
4ToObl B BbLIKMIOYEHHOM COCTOSIHUM (KOrAa Ha
sbiBoge 1 D1 Homb) OH ropen KpacHbIM LIBETOM,
a BO BK/MIOYEHHOM — 3EMEHbIM.

Mukpocxemy K561TM2 MOXHO 3ameHuTb Ha
K176TM2 unu 3apy6exHsiM aHanorom. doto-
TpaHsuctop Tuna BP23, ero MOXHO 3aMeHUTb
nmobbim apyrum. Ceetoanoa HL1 — niobon UK-
cBeToanoA Ansa nynotos Y.

Lljexanoe B.

Jlumepamypa: 1. ToHanbHb!li Oekodep LM567.
X.PaduokoHcmpykmop 06-2006.
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KBAPLIEBBIV BYANITBHUK — 12 e 2oty o encarops 1

TANMEP

caenaH ceteBoit BobinpsimuTens. Ha C1
obpa3yeTca NOCTOSHHOE HanpsixeHue
okono 300V. Pesuctop R4 orpaHuuun-

BOMBLUMHCTBO KBAP- [ = = = = = = o o e e e e e e e e e e e e e e 1

ueBbIX ByAUNBHUKOB,
MMeloLMxXca B Npo-

q VD1 KO102A 1 N
™~ =

Aaxe, HECMOTPA Ha
BHelHee pasHo-
obpasune, yCTpOeHb!
oanHakoso. Hebonb-
was nnata ¢ «kan-
ne» — MUKpoCxe-

R2
200K VvT1
U1
4] AOY103B

MOW,  3nekTpomar-
HUTHOW «MULLLANKOW»

7
g R4 10K ~220v
1" 10mra00v VD2

KBUSM

IRF830

N KBapLEBbIM pe30-
HaTtopoM Ha 32768
My wm 16384 Iu.

Mukpocxema reHe- ~— T ————————

pUpyeT WMRynbCbl ANS WAarosoro Aswurartens,
KOTOPbIA KPYTUT MexaHusMm. [ns Toro utobbl
pasagancs curHan OyaunbHUKa Ha nnate ecTb
fBa KOHTaKTa — [JOPOXKW, a B MexaHusme
6yaunbHMKAa €CTb  BbIKIIOYATENb, KOHTaKThI
KOTOPOrO  3aMbIKAlOTCA  KOrAa  MOnoXeHue
4YacoBOW CTPEnku COBMajaeT C MOJIoXKeHueM
yCTaHOBOYHOM.

B 1. npeanoxeHa cxema Taiimepa, B KOTO-
POM KOHTaKTbl BblkniouyaTens curHana 6yausib-
HWKA NOCPEeACTBOM ONTOTUPUCTOPA BKITHOYAIOT
Harpysky. HepoctaTtok AaHHOM CXeMbl B TOM,
4YTO Harpyska OCTaeTCsi BKIMOYEHHOW TOMbKO
CTONbKO BPEMEHU, CKOMbKO 3TW KOHTaKTbl OCTa-
I0TCS 3aMKHYTbIMU. 3TO He ya06HO, 0cobeHHOo B
Tex Ccriyyasix, Koraa BK/IOYEHHOE TakuMm Cno-
CoBOM YCTPOMCTBO A0MKHO paboTaTb OTHOCU-
TEeNbHO AOAFO  (Hanpumep, OCBETUTENbHas
namna).

Ha pucyHke 1 nokasaHa cxema aHanorMvHoro
YCTPOWCTBA, HO B KOTOPOM, Bnaroaapst NUTaHWUIO
TMPUCTOPA ONTONAapPbl MOCTOSIHHLIM TOkoM obec-
neYynBaeTcst TPUIrepHbI AhdeKT, Npyu KOTOPOM
nocrne BKIIIOYEHUSI TUpUCTOpa OH OCTaeTca
BbIKIIOYEHHbBIM U NOCNe CHATUA curHana ynpas-
neHus.

Mpu coBnageHun 4acoBoW W YCTAHOBOYHOW
CTpenok 6yAnrbHUKa 3aMbIKAIOTCA KOHTaKTbi €ro
MeXaHW3Ma, KOTOpblE He TONTbKO BKMOYAIOT 3BY-
KOBOW CMrHam, HO W NOAAIOT HanpsbkeHWe OT
aneMeHTa nuTaHvs GyaunbHUKA Ha CBETOAWOA
ontonapbl U1. Pesuctop R1 orpaHnumsaer Tok
yepes 3TOT csBeToamon. Hanpspkenue nuTaHus
bOyaunbHuka coctasnset okono 1,5V. insa cee-
YeHWsi O0BbIMHOTO CBETOAWOAA 3TOrO  MOXET
6bITb U HEAOCTATOYHO, HO CBETOAUOA ONTONapsbI
AOY103B ropuT npu naaeHun Ha Hem Hanpsixe-

BaeT TOK Yepe3d VD1 npu 3apsake KOHAEHCa-
Topa C1 (B NPOTUBHOM Cryyae AuO4 MOXET
ObiTb NOBPEXAEH).

Mpu nogaue Toka Ha ceeToaunos ontonapbl U1
€€ TUpUCTOp OTKpbiBaeTcsi. Ha 3aTBOPHYIO Lenb
nonesoro TpaHaucropa VD2 nocrynaeT nocTo-
AIHHOE HanpsKeHWe, BENMUYMHA KOTOPOro orpa-
HUumBaeTcs crabunutpoHom VD2 pao 6esonac-
HOro Anst TpaHaucTopa ypoBHA. VT1 oTkpbiBa-
eTca U yepes moct VD2 nogaeT HanpskeHue Ha
ocBeTuTenbHyio namny H1. Jlamna nutaetcs
MepeMEHHbIM, @ He NYNbCUPYIOWUM Hanpshke-
HUeMm.

MNocne Toro kak crpenku GyaunbHUKa pason-
LYTCA N KOHTaKTbl MeXaHu3Ma Pa3OMKHYTCSI TOK
Ha cseToguoa onTtonapbl U1 nepecraeTt nocry-
naTtb, HO TaKk Kak TMPUCTOP onTonapbl NUTaeTcs
NOCTOSIHHBIM HaNPSHKEHUEM OH OCTaeTCs OTKPbI-
ToiM. OTKPbITEIM OCTAEeTCH U NONEBON TPaH3UC-
Top VT1, a namna npoaomxaet ropetb.

[ns BbIKMIOYEHWS NaMNbl HYXXHO OTKIIOUUTL
DNaHHYI0 CXeMy OT 3fIeKTPOCETU, UMK HYXHO
npeaycMOTpeTb KHOMKY, pasMbiKalowylo Lenb
TMpUCTOpa onTonaps! (Hanpumep, Mexay BbiB. 4
U1 u R2) unu sambikaiowyto TMpucTop (BKItO-
YeHHYI0, Hanpumep, mexay Bbis. 11 4 U1).

Cumouyk .

Jflumepamypa :
1. .Heyaes. BydunbHuk ekmoyaem anekmpo-
paduonpubopel. x.Paduo, Ne4, 2006e.
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YKASATEIb BJ'IA)KHOCTM

[aHHas cxema no3sonseTr AWCTAHUMOHHO
onpeaensTb CTeNeHb BNaXHOCTW B MECTe yCTa-
HOBKU AaTuuka. MHdopmauumsa o cteneHn Bnax-
HOCTU U COCTOSIHUM AaTuuka NpeAcTaBnseTcs B
BUAE YETbIpEX YCMOBHbIX 3HayeHun, — «Cyxoy,
«BnaxHo», «Mokpo», «O6pbiB». OTo6paxeHue
— C NOMOLLbI0O CBETOAWOAOB, HO CXEMY Nerko
MOAEPHU3NPOBATb, BBEAS SNEKTPOMArHUTHbIE
pene, 3BYKOBbIE CWUIHanNW3aTopbl WKW Kakue-To
Apyrye BbIXOAHbIE Y3fbl, BMECTO CBETOAUOAOB
(Mnu BMeCTe Co CBETOAWUOAAMN).

KOHCTpYKLMA AaTuMKa BRAXHOCTU HeobbluHas
Ans nofobHbIx cxem. Ero ocobeHHOCTb B TOM,
4YTO B CyXOM COCTOSIHUM €ro CONpPOTUBIEHUE He
yCnoBHO-6ECKOHEYHO, @ paBHO HEKOTOPOW onpe-
OeneHHON BenuuuHe. 3TO NO3BOMSIET KOHTPO-
NMpOBaTb HE TOMbKO BAAXHOCTb, HO U UCNpaB-
HOCTb JaTu/ka U NPOBOAOB €ro NOAKMIOYEHNS.

Hatumk R1 npeactasnseT coboi NOCTOSHHbLIV
peauctop tuna MNT mowHocTeio 2 BT. Menkon
LLUKYPKON HYXXHO OCTOPOXHO CHACTUTb C HEro
KPacky, HO TOMbKO MO KOpMycy, Tak uToObl
Oronuncs pesmnct, a 6okoBble KOHTaKTbl OCTaBa-
NUCb NOA KpackoWl. 3auuwias kpacky He nepe-
yCEpACTBYATE, He NOBpeauTe pEe3UCTMBHLINA
Croit, — NepuoauYecku npoBepsnuTe CONpoTUB-
nieHue MynbTUMETPOM, 4TOoBbl OHO HE yBenu-
yusarnocb 6onee yem Ha 10% no cpaBHeHWIO C
u3HauyanbHbIM. [Mocne nognavikn NpPoBOAOB K
BbiBOAAM R1, HY)HO MeCTa naiku Xopowo WU3o-
nMpoBaTh (HanpumMep, NOKPbLIB UX NAKOM).

Cxema paTuvka COCTOWT U3 BbllLeyKa3aHHOro
fatumka R1, cosgaiowero Bmecte C pesucTo-
pom R2 u napameTpuyeckum ctabunusaTopom
VD1-R4 UCTOUHMK MOCTOSIHHOTO HanpshKeHWs,
BENUYMHA KOTOPOro B NPSIMOiA 3aBUCUMOCTM OT
BNaXHoCTU. Mameputenem sIBNSIETCA MOMMKOM-
napatopHas mukpocxema A1 (AN6884), koTo-
pas 06bI4HO WCNONb3YeTcs B CXEeMax CBEeTo-
OVOAHON UHAUKAUWM YPOBHSL.
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CocTosIHMIA aaTuMka MOXeT ObiTb A0 6-Tu, HO
3[1€Cb MCMONb3YETCst TONbKO YeTbIpe.

Henutenb R1-R2 HacTpoeH Tak, 4YTO B CyXOM
COCTOSIHUM Ha R2 ecTb Takoe HanpsbkeHue, npu
KOTOPOM OTKPbIBAETCS TONLKO NepBbitt Koy Al
(Ha BbiBOAE 1).

Ecrm B patunke o6pbiB, HanpsbkeHue Ha R2
PaBHO HYMIO U BCe KNioun A1 3aKpbITbl.

Mpu NOBbILLEHHOW BNAXHOCTU BO3AyXa COMPO-
TUBMEHWE AATuUMKa MOHWXKAETCH, U HanpsikeHne
Ha R2 ysenuumsaetcsi. OTKpbITbI KNIOYM Ha
BbiBogax 1 n 2 A1,

Ecnu gatumk norpyxeH 8 BoAy, €ro conpoTus-
neHne MUHMManbHo. HanpsbkeHue Ha R2 mak-
CUMManbHO, U OTKPbITbl BCE BLIXOAHbIE KIOYM
MUKpocxembt A1,

Beixoabl A1 noaTaHyThl pesuctopamu R5-R7 «
nniocy, 4To6bl NPpUAATL UM YPOBHU, COBMECTU-
mble ¢ KMOIM-norukon. Ecnu sbixoabl A1 npu-
HSITb KaK ABOWYHbIE, MOMyYaeTCs, YTO COCTOSi-
Huo «O6pbIB» cooTBETCTBYET KOA «111», coc-
TosHuio  «Cyxo» — koa «011», cocTosHuio
«Bna)ao» — «001», «<Mokpo» — «000».

B pecatuunylo ¢opmy 3tTM koAbl npeobpa-
3yl0TCA Npu nomowwm pewmdgpatopa D1, Ha BbI-
X0Aax KOTOPOro BKMIOYEHbI TPaH3UCTOPHbLIE
KIMIOYN C UHAUKATOPHBIMU CBETOANOAAMU.

HanaxwvBaHue 3aknioyaeTcs B HacTpouke Ae-
nutena R1-R2, tak 4tobbl B CyXOM COCTOSIHUM
nornyeckuit Homb Obin Ha BbiBoge 1 A1, a Ha
BbIBOAAX 2 1 6 — eAUHULbI.

YpoBHu ¢ Bbixogos A1 unu D1 MoxHO noaatb
Ha Kakoe-TO Noruyeckoe yCTpoMCTBO, ynpasns-
I0LE€e HACOCOM WU 3BYKOBOW CUrHanusaumei
3aTOMNNEHUS UMW NOBBLILIEHHOW BNAXHOCTU.

Bmecto AN6884 MOXHO ucnonb3osBaTtb Nody0
aHaNOrUYHYI0 MUKPOCXEMY.

BepwuHuH A.
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OVNCTAHLIMOHHOE YMPABIEHUNE  pasens

HA YETbIPE OBBEKTA

pa3psikaer C2 u Ha BbiBOAE
ycTaHasnueaeTcs
eanHuua. Tenepb CYeTUMK
D1 cyMTaeT  UMNynbChl,
noctynawowme Ha ero Bxoj

XKenaHve npucnocobuTtb
s NCTAHLINOHHOFO N _ D1 KS61ME16 . D2KSGIMES .
ynpasneHus Ans ynpasneHns . Elm [I] it 18, =
yem nubo elue, KPOME «poa- SFH506-36 Zj16K /] 16 16
HOTO» TEenesu3opa, BronHe 3 10 15 14 2
ofocHoBaHO. B pasHoe Bpe- > ~ 10 1 * | ¢ ! 4 of
Ms B fuTepaTtype npusoau- VD1 11 2[—e2
JMCb CXeMbl TaKoro poAaa, — 1 K0522 12} 3H—e3
npocTle  Ha  OAHOW-ABYX 14 L1 P 1313 410 44
NIOTUYECKUX MUKPOCXEMAX, Ha o1 = coe | 131y, 5|t
MUWKDOKOHTPORNEPax, Crieuu- 16005 [ odom] fj_
anu3npoBaHHbIX  MUKPOCXe- 65—
max u ap. & sl

Ha pucyHke npeacrasneHa elle ogHa cxema, «C» ¢ coTonpu- 9
nossonsiowas npu nomowm noboro nyneta AY emHuka. Cnycra 15 8 71‘
nocreaoBaTernbHO NepeknioyaTth YeTbipe o6bek- HekoTopoe Bpe- R 91—
Ta. Mpyyem, uncno o6bekTos MoxeT ObiTh yBe- M1 NOSIBUTCS 110- l

NIMYEHO [0 AeBSATV (JOCTATOMHO OTKIIOUNTL
BbiBO4 1 OT BbiBOAa 15 D2, a BbiBOA 15 D2
COEAVHUTL C OOLMMM MUHYCOM, W WCNOMb30-
BaTh BCE BbIX0Abl D2 kpome Hynesoro).

Wpes «pewudpauum» curdana nynota 3aecb
B TOM, 4TOBbI pearnpoBaTb Ha HEKOTOpPOE BpeEMS
yAEpXaHns KHOMKW nynbTa Haxaton. borb-
WWHCTBO NyMbTOB NpW 3TOM W3Ny4aloT KoA
KOMaHAbl NOBTOPSI €ro Noka KHOMka Haxara.
Ecnm He obpauaTb BHUMaHue Ha KOA0BYIO NOC-
nefoBaTeNbHOCTL UMMYSILCOB M Nay3 Mexay
MOBTOPEHUAMU KOMaHA, MOXHO OXapaktepu-
30BaTb WMMYNbCHYIO MNOCNEA0BATENbHOCTL Ha
BbIxo4e (POTONPUEMHMKA KaK WMMYNbCbl Crie-
Aylowme ¢ Hekol cpeaHei vactoTton. Ecnm atn
UMNynbCbl NOAaTb HAa BXOA MHOropaspsiaHOro
ABOWYHOIO CYETUMKA, TO CRYCTS HekoTopoe
Bpems, 0CTaTOMHO NpPoOACIKUTENbHOE
(HeckonbKo cekyHa), ByayT U3MEHATLCS YPOBHU
Ha CTapLuux BbIXOAaX CYeTUUKa. OTU U3MEHEHUR
TaKk e SBASIOTCA UMMYNbCaMu, HO Cheayto-
MMM CO 3HaUMTENbHO Bornee HU3KOW YacTOTON.
WX yxe MOXHO nojaTb Ha BXOJ WCMOMHUTENb-
HOW CXEMbI.

Curvanbl nynbta Y npuHumaiotca oto-
npuemHukom F1. B oTcyTcTBme curHana nynbta
Ha Bbixoae coTonpuemHuka (sbiB. 3) eanHuULa.
[voa VD1 3akpbiT. Yepes ero obpaTtHoe conpo-
TMBrIEHWE, a Tak xe, conpoTtusnenna R1 u R2
koHaeHcaTop C2 3apsbkeH A0 YPOBHS noruvec-
Kow eauHuubl. Cuetunk D1 obHyneH. Ha Bxoae
(BbiBOA, 14) D2 HOMb.

pu nocrynnenun curHana nynbTa Ha BbIXOAE
F1 o6pasyioTca oTpuuaTenbHble UMMYMbChbI.
Mepsbii xe U3 HUX nocpeactsom auoaa VD1
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ryeckas eanHu-
uaHa ero BbIXO-

Ae, K KOTOPOMY MOAKMIOYEH BX0A cuyeTumka D2
(8 AaHHOM cnyyae, Ha BbiBoge 1). 370
npueeaeT K nepexnioveHuto cyetumka D2 Ha
ouepeaHOe MOMoXeHue.

Ecnm  HyXHO npoaomiuTb  nepekrtoyeHue
fanblle MOXHO HE OnyckaTb KHOMKY NynbTa,
nmbo eé oTNyCTUTL U HaXaTb CHOBa.

Mpu OTAYCKaHWM KHOMKW NynbTa MMNYMbCbl Ha
Bbixoae F1 npexpaljalotcs u yctaHasnneaeTcs
norudeckas eanHuLa. Cnycra HeKOTopoe Bpemst
C2 uepes obpatHoe conpoTusnenne VD1, a Tak
we R2 u R1, 3apsgutcs A0 noruyeckon eau-
Huubl. Cuetunk D1 obHynseTcs, u Ha BCex ero
BbIXOAaX YCTaHABMNMBAIOTCA NOrUYECKne Hynm.

BenuunHa noctosiHHoW Bpemenn uenn R2-C2
nopobpaHa TaK, 4tobbl oHa Obina 3HauYMTENbLHO
Gonblue naysbl  MeXay MOBTOPSIOLMUMUCS
KOMaH4amu, nocbislaeMbiMn MyfbTOM NpU yYAep-
XaHUU KHOMKM HaXaTou.

KoHaeHcatop C1 cnyxuT Ans nogasnenvs
MUMNYNbCOB — MOMEX, KOTOpble MOryT ObiTe Ha
BbIxoAe (hOoTONPUEMHMKA.

MuTaeTcsi cxema NOCTOsIHHBIM CTabunuaupo-
BaHHbIM HanpshkeHueM 5V. Yeenuuusatb 37O
HanpsbkeHue Bonblue 5,5V Henb3s, Tak Kak 3To
npuseaeT K HapyweHuam B pabote F1.

B cxeme MOXHO MCNONb3oBaTb NPaKTUYECKU
niebon nHTerpanbHbI (HOTONPUEMHUK C BCTPO-
€HHbIM PE30HaHCHLIM (UNLTPOM 1 hopMUpPO-
BaTenem noruyecknx UMnynbLcos, To ecTb, OT
cuctem 1Y coBpemeHHbIX TeNneBn3opos.

Koszapes C.
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O NMPUMEHEHWN BUOEOIMA3KA

MwuHunaTiopHble uepHo-6enble aHanorosbie
Tenekamepbl NpeAHasHa4YeHbl B OCHOBHOM
Ans  cuctem  BupeoHabniopeHvs v ans
ABEPHbIX BUAEOrnaskos. Takue Tenekamepb!
ceriyac MMeloTCs B CBOGOAHOW Npoaaxe u
OTHOCUTENbLHO AOCTYNHLI MO UeHe (00bIYHO
B MarasuHax, rae npoAalTCsi AOMOGOHbI).
Onu BbiBaIOT C ayauokaHanom u 6es Hero. B
Kamepe C ayauokaHanoM WMEeTCs MUHM-
aTIOPHBLIA MUKPO(OH 1 yCUNUTENb Ha OAHOMN
Mmukpocxeme. [uTalotcs Bugeornasku ot
WUCTOYHMKA MOCTOSIHHOrO Hanpshkenus 12V,
notpebnss Tok okono 100mA. MapameTpbi
BbIXOAHLIX BUAEO W ayAVOCUFHAamNoB COOT-
BETCTBYIOT BXOAHbIM napameTpam ObiToBon
Buaeoannapatypbl, — TeNesn3opos, BUAEO-
marHutogoHos, DVD-pekopaepos.

B ypHanax «PaguokoHcTpykTop» 3a 2008
rop, yxe 6bino HecCKkonbKo cTaTel No NoBoAy
MCMONb30BaHMS TakuxX BUAEOKAMEP B OXpaH-
HbIX cuctemax, Ans HabroAeHWs 3a NpUnapKko-
BaHHbIM aBTOMOGUNEM W Jaxe oOnucaHue
ANEKTPOHHOW fNynbl ANS YBENUYEHUST MENKOro
fleyaTHOro TeKkCTa W Moka3a ero Ha akpaHe
Tenesusopa.

Hwke npuBOAMTCA ONUCAHWE HECKOSbKUX
NPOCTbIX YCTPOICTB Ha OCHOBE BWAEOrNaska,
COCTOSILUMX, B OCHOBHOM W3 TaKUX rOTOBbIX
6roKoB, KaKk MCTOMHUK MUTAHWA HanpsHKeHUeM
12V, asTOMaTMYeCKWii BbIKNIOHATENb OCBELle-
HUS HA AAaTuMKe ABWKEHUS.

Ha pucyHke 1 npuBeaeHa npocras cxema K
BMAEOrNasky, KoTopas NOMOXeT BaM Y3HaTb
NpUXoOAUN N KTO-TO K BaM BO Bpems Ballero
otcyTcTBus. Bupeornasok F1 ycraHosneH Ha
BXOAHOW ABEpM BMECTO OMNTUYECKOro fraska.
Ero BbIXOA MOAKMIOMEH KO BXOAY AOMalUHEw
BUAEOCUCTEMbBI, COCTOSILEN U3 Tenesusopa u
DVD-pekopaepa. DVD-pekopaep NOCTOSIHHO
BKITIOYEH B peximme 3anucu. Mimelowmincs B Hem
[eTeKTop BUAEeOCUrHana YAEpXwWBaeT ero B
pexxume naysbl, €CnuM BuaeocurHana Het
(BMAEOrNasoK BLIKMIOYEH) W HAYMHAET 3anucb
Ccpasy e nocne BKIIIOYEHNs BUaAeornaska.

Cxema Ha anemeHntax C1,C2,VvD1, VD2, K1
noAKMioYeHa napannenbHo BalleMy KBapTup-
HOMY 3BOHKY (no uenu 220V). Koraa noceturens
HaXXMMaeT 3BOHKOBYIO KHOMKY OAHOBPEMEHHO C
«ANH-AOH» HanpsbkeHne 220V noctynaeT Ha 3Ty
cxemy. Konpencatop C1 noHwxaer Hanpske-
HMe [0 HeoOXOAMMOW BENUYUHBLI, ANOAHLIN
MOCT €ro BbINPAMIAET U NOCTOSIHHOE HanpshKe-
HWe noctynaeT Ha 06MOTKy pene K1, kOoHTaKTbl
KOTOPOro 3aMblKaloTCA. A 3aMKHYBLLUCb OHW

<«

K nsepHomMy
3BOHKY

——
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Cc2
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K1.1
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Briok R11K

nUTaHus Audio

VD3
R2 AB14A

K DVD-pekopaepy

3apshkaloT koHaeHcaTop C3 A0 HanpsbkeHus Npu
KOTOPOM  OTKPLIBAETCH MOLUHBIA  KNOYEBOW
noneson TpaHauctop VT1. HarpyxeH AaHHbIn
TPaH3UCTOP LENblo NUTaHus Buaeornaska F1.
Moatomy, Npy HaXaTUM Ha 3BOHKOBYIO KHOMKY
nojaeTcs nuTaHue Ha Buaeornasok. Ha ero Bbi-
xofe nosensetcs BuaeocurHan, n DVD-pekop-
Aep HauMHaeT 3anucbiBaTb.

Mocne TOro, kak noceTuTenb nepecraHeT
TPe3BOHUTb, kKoHAeHcaTop C3 HauHeT meaneH-
HO pa3spskatbcs uyepe3 R2. lMpu ykasaHHOW
emkoctu C3 u conpotusnenun R2 Ha 3o ynaer
okono 10-15 cekyHa, — BNONHE A0CTATOMHO YTO-
6bl 3ane4aTneTb NOCETUTENS U €ro yxoA. 3aTem
BWAEOINA30K BbIKNIOYATCS.

BxrtounTb Buaeornasok MoxHo n 6e3 Haxatus
Ha 3BOHKOBYIO KHOMNKY, — Bblkrlouatenem S1.

BepHyBLUNCL AOMOW, Bbl CMOXETe NPOCMOT-
peTb BWAEO3aNMUCb W CO3BOHUTLCS C MOCETU-
Tenem 4Tobbl 4OroBOPUTLCS O HOBOW BCTpeYe.

Ha ocHoBe 3TOM e Cxembl MOXHO caenaTtb
[0CTaTO4HO a(hheKTUBHOE OXpaHHOE YCTPOMCT-
B0. OHO W3 ero AOCTOMHCTB B TOM, YTO Bbl HE
TONBKO MOMy4YaeTe BbI30B HAa MOOUNbLHLIN Tene-
OH, roBOpPSAWMIA O (PaKTE BTOPXKEHUS,, HO U B
nocneAcTBUM CMOXETE NPeAoCTaBUTb OpraHam
OXpaHbl NpaBonopsiika BeLeCTBeHHOE AoKa3a-
TENbCTBO, — BUAEO3aNUCh Camoro orpabneHus.
BaxHo Tonbko DVD-pekopaep HagexHo cnps-
TaTb B NOMEL|EHWUMN, TakK 4TOObI ero He ykpanu
BMECTE C KOMNPOMaTOM.

MpuHUMNuanbHas cxeMa nokasaHa Ha puc. 2.
nasHoe oTnMuMe OT Cxembl Ha puUc.1. B TOM,
4YTO BMECTO KOHTaKTOB pene ucnosb3yetcs
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mexay «0» u «K». Ho Bmecto

CBETUMbHUKA MOXHO NOAKMOYUTL

K2
' VD1 KL
|

610K nuTaHus, oT KOTOpPOro nuta-

KYL KYL

SD1
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Briok
nUTaHus

+12V

R1IK |

5221 X1
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eTcsa Bugeornasok F1. Kak Tonbko B
noavesae BO3HUKAET ABWXKEHWe,
BUAEOrNAas3oK BKMoYaeTca u pabo-
Audio TaeT HAaCKOJIbKO MUHYT.

€CTb ABa AaTyuka nupo-

VD3

-12V—~| 7

nBepHoi aatumk SD1, KoTopbii 3ambikaeTcs
npu OTKPbIBAHWN BXOAHOW ABepwu. B kauecTse
SD1 oueHb yA06HO UCNONb30BaTh AATYMK Karno-
Ta oT asTomobuns BA3-2108. Ero ycraHasnu-
BalOT B JBEPHON NPOeM Tak, 4Tobbl NPy 3aKpbi-
TOW ABepu OH Obin HaxaT Asepblo. Mpu OTKpbI-
BaHWW ABEPU LUTOK AaTuymka ocsoboxqaercs u
€ro KOHTaKTbl 3aMbIKaloTCs. [pu aToM Npouncxo-
AMT BKMIOYeHWe kamepsl F1, a Tak xxe aByx pene
K1 n K2. Pene K1 srmiouaeT ocseuleHue (namna
HL1), a koHTakTbl pene K2 (Ha cxeme He noka-
3aHbl) AOMXHBI ObITb NOAKMIOUYEHLI Napannenb-
HO KHOMKE BbI3OBA COTOBOrO TenedoHa WK
napannesnbHo KHOMKE BbI30Ba OXPaHbl.

X1 — 3710 cBOEO6pPA3HbINA KoY. ITO CTaHAApPT-
HbIi MUHUATIOPHBIA Pa3beM, KOTOPbIA UCNOIb-
3yeTcsi B MOPTATUBHOI annapaType 4Tobbl noa-
KMIOYUTb BHELUHUA TONIOBHOW TenedoH 1 npu
3TOM OTKIIOUUIICS BHYTPEHHUA AMHaMUK. 3aech
MCMOMb3YIOTCA TOMbKO KOHTAKThI, OTKMIOYaoLne
AvHamuk. PasbeM X1 yctaHaBnvBaloT Ha BXOA-
HoW ABepu. OH ManeHbkuit 1 HedameTeH. [axe
ecnu ero obHapyxart, — ero HasHayeHue He Oy-
AeT NOHATHbIM. KMiouom CryXuT COOTBETCTBY-
IOWMIA  LWITEKep, KOHTaKTbl KOTOPOro HUKyAa
noaknioyatb He HyxHo. [pw BCTaBnMBaHUM
wrekepa B X1 uenb nutaHus oBmoToKk pene
pa3mblkaeTcsi. MOXHO BOWTH, HE Bbl3biBast
oxpaHbl. Ho Buaeokamepa BknovaeTcs. 3atem,
BbIKMIOUUTE CUCTEMY BbiknlovaTenem S1
BbiHbTE LITEKEpP-KMoY 13 X1.

A BOT eLe cxema, — Ha pucyHke 3. [lonycTtum,
KTO-TO MOBaAWNCa NaxkoCTuTb B noawbesae. Kak
o6HapyxuTb 3noymbiluneHHUka? MoxeT 6biTb
BaHAan CKpblBaeTCs noa A06pOonopsLoUHON
TM4nHoOM Balero cocena?

MoxHO NpUOBPECTN OTHOCUTENbHO HEAOPOTOA
aBTOMaTUYECKUIA  BbIKMIOYATENb  OCBELLEHUS
KUTaCKOrO MPOW3BOACTBA, C MUPOINEKTPYU-
YEeCKUM AaT4YMKOM ABWXEHUs. Y Takoro npubopa
€CTb TPM TOUKW NOAKMOYEHUsi, — ceTb «AC» u
«0» u «K», — pene. CBeTUNbHUK  BKMIOYAIOT
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Ha pucyHke 4 — cxema OXpaHHOro ycTpoucrsa
Ha OCHOBE aBTOMAaTUYECKOro BblkroyaTens
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3neck kpome pene K1, skniovalollero Bbi308
oxpaHbl, ecTb U cupeHa FC1, — craHaapTHas
cupeHa oT aBToMOBUNbHOW curHanuaaLumm.

Bo Bcex cxemax ucnonbaytotcs pene KyLU-1 ot
CUCTEM AUCTAHUMOHHOTO YNpaBfneHus CTapbixX
OTEYECTBEHHbIX Tenesunsopos. Pene umeloT
obmoTku Ha 12V conpoTtusnexuem 600 oM u
KOHTaKTbl Ha 220V 1A.

bnok nutaHus — ceTeBow ajanTep, AAOLWNNA
nocTosiHHoe Hanpskenue 10-14V npu Toke He
Huie 400mA.

IMnacmyHos H.
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CUTHANUN3IAULUMA
C ANCTAHUMOHHBIM KJTIOHOM

PEACTBOM  KOTOpPOrO  ynpasnaTb
60nee MOLLHOW U FPOMKOW Harpy3kon.
BkmioyaloT 1 BbIKMIOYAOT OXpaHHOe
YCTPOCTBO  BblkNloyaTenem  St.
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Ha oteuecTBEHHOM pblHKE NPUCYTCTBYET MHO-
XECTBO aBTOMOOMIIbHBIX CUFHANM3aUuii, caMbix
pasHbIX (OUpM, BO3MOXHOCTE U ueH. lMoaxo-
OALWWIA BapuaHT HaWAyT v Bnageney CrapeHb-
Kux «Kuryneit», u xo03suH Hosoro «Mepceae-
ca». CoBcem Apyras cuTyauus B OTHOLLEHWW
CpeacTs Ansi OXpaHbl nomeuleHun. Yrto-nubo
HaWTU MOXHO TOMbKO B y3KOCNeLuuanuamposaH-
HbIX MarasuHax npu oXpaHHbIX NPEANPUATUAX, 1
TO, TONbKO B Gonbwux ropogax. a wn seibop
BecbMa orpaHuyeH. lNpakTuyecku Bce A0BOMLHO
[OpOro U OPUEHTUPOBAHO WCKMOYUTENBHO Ha
COTPYAHWUYECTBO C OXPaHHON HUpMON. MpocTbix
AeLueBbiX OXPaHHbIX YCTPOWCTB, Hanpumep, Ans
capasi unu oBOLIEXPaHNNULLA HEeT BOBCE.

Kak v B npexHue BpeMeHa, 04HUM U3 BapuaH-
TOB MOXET OblTb CaMOCTOSTENbHOE U3roTOBME-
HUEe HeAopOro OXpaHHOro ycTpowcTsa. Hanpu-
Mep, NO TakoW CXxeme Kak nokasaHa Ha PUCYH-
Kax 1u2.

OTO oxpaHHas cucCTeMa pearvpyiowas Ha
KOHTaKTHbIE AATUMKKN, KOTOPbIE MOTYT ObiTb ABYX
TUNOB, — 3aMblikalowme U pasmbikatowue. [art-
YUKKU MOFYT BbiTb KaKk 060MX TUNOB, Tak U TONLKO
oaHoro Tuna. Ecnu pasmblikaowmin gatumk SD2
HE HY)XEH, TOYKM €ro MOAKIOUEHUS HYNHO
3aMKHYTb NepeMbiukon, a npu HeHapobHocTU
3amblkaoulero gatuuka SD1, ero MoXxHo npocTo
He NOAKMIoYaTh.

Cpeactso onoselexus, F1, — obbluHas aBTo-
MoOunbHas cupeHa, Takas Kak UCronb3yeTcs ¢
aBTOMOOMNbLHBLIMW  CUrHanu3auusmu. Bmecto
HEé MOXHO MOAKMOUUTL OBMOTKY pene, noc-

Puc.2.
OH gomxeH ObiTb PacronoXeH CKPbITHO BHYTPW
nomewenus. Ceetoguoa HL1 curHanuanpyet o
TOM, UTO CUCTEMa BKIlOYEHa, a ceeToauoa HL2
ropuT B TO BpEMS, MOKa CUCTEMA HaXOAUTCA B
3a6rIoKMPOBAHHOM COCTOsIHUM. Takoe CoCTos-
Hue anutcs nepsble 10-15 cekyHa nocne BKIo-
YyeHust NuTaHus, a Tawke, 10-15 cekyHa nocne
noaauun komaHabl 65I0KMPOBKY OT NynbTa ynpas-
neHus — knioya. B TeueHne 3TOro BpEMEHU Bbl
MOXeTe BOWTU B NOMELLEHNe He Bbi3biBas cpa-
6aTtbiBaHusi, W OTKMIOYUTL OXPaHy BbIKIIO-
vyaTtenem S1.

Ecnu HL2 norac, — cuctema nepewna Ha
oxpaHy, # Tenepb npu cpabaTbiBaHum no6Oro
W3 AATYMKOB 3a3BYYWUT CUrHanu3aums, kotopas
6yaeT 3ByyaTh B TEYEHNE OQHOW MUHYTHI.

[ins 61OKUPOBKM CUFHANM3ALMN M3BHE UCMOMNb-
3yeTcs kKaHan Ha uHdpakpacHbix nyyax. [puem-
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HbI (DOTOTPAH3UCTOP pacnonaraeTca Tak, YTo-
Bbl Ha HEro MOXHO ObINO «MOCBETUTLY NYNbLTOM
— KMIOYOM He OTKpblBas Asepu. Hanpumep, B
OKHE BO3Ne BXOAHOW ABEPW, UMW B UMNPOBU3U-
pPOBaHHOM ABEPHOM rnaske, unu MoxeT BbiTb, B
csoeobpasHomM Mynsbke kamepbl HabnogeHus.
Cnocob pacnonoxeHus OTOTPaH3UCTOPa MOX-
HO BbIOpPaTb WUCXOAS U3 KOHKPETHbLIX YCOBUWNA.
MynbT ynpasneHus (puc.2.) COAEPXMUT OYEHb
Mano aetanen, nutaetcs ot 6aTapen U3 YeTbi-
pex AUCKoBbIX anemeHToB Tuna AG13, u nepe-
faeT Tonbko OAHY komaHay. MynbT MOXHO cae-
naTb OYeHb KOMMNAKTHbIM. A OpraHoMm noaayun
KOMaHAb! CIY>XUT KHOMKa, nojaroolias Ha cxemy
nynbTa-kmova nutaHue. Koaom cnyxuT onpe-
neneHHas uvactota moaynsauun UK-usnyyexus,
Ha KOTOPYI HacTpOeH reHepartop nynbTa "
cenekTtop coTonpueMHuka. Ha curHansi nynsta
LY oT BbITOBOW TEXHUKY CUCTEMA HE pearupyer.

Tenepb nopapobHee no cxeme. B ocHose
CXEMbl OXPaHHOTO YCTPOMCTBA NEXUT YeTbipex-
BXOAOBbIN RS-TpUrrep ¢ MHBEPCHLIMU BXOAAMMU,
CAEenaHHbI Ha ABYX 3fIEMEHTaX MUKPOCXeMbl
D1. Lienb R6-C7 orpaHnumBaeT NpojomkuTesb-
HOCTb yAEepXaHus Tpurrepa 8 COCTOSIHUM noru-
YecKoro Hynst Ha Bbixoae D1.1, BpemeHem
OKOMO OAHON MUHYTBI (BPEMSs 3apsaku KOHAEH-
catopa C7 uepes pesuctop R6).

Tak KaK Ans ynpasneHust Harpy3koi ucnonbay-
etcs Bbixoa 3nemeHta D1.1, T0 ycraHoBska
TpUrrepa no BXOAaMm 3TOro arieMeHTa ABNsAeTcs
npuopuTeTHON. 3TO 3HAUMT, YTO NOKa eCTb
noryyeckuin Homb Ha NIO6OM U3 BXOAOB 3TOrO
3fieMeHTa, TPUrrep He MOXET HaxoauTCst B ApY-
FOM NOMNOXEHUN, KPOMe Kak C eauHULEN Ha Bbl-
xope D1.1. 310 nossonset 3abnokuposaTtb
cucremy nopadven Hyna Ha BbiBog 2 D1.1.
Cpasy nocne BKMIOYEHUst NUTaHUSI HauMHaeTcs
3apagka C6 uepes R5. Noka HanpsixeHue Ha C6
He JOCTUrIO nopora fOrMYEeckoro  YpPOBHS
eVHULbI, TpUrrep 3abnokupoBaH 1 cuctema He
pearupyet Ha aatunku. [lpu aToM, Ha BbIxoae
D1.3 npucyTcTByeT normyeckas eamHuLa, Koto-
past oTKpbIBaeT KMod VT4, B KONNEKTOPHOW Lie-
Ny KOTOPOrO BKIIOMEH WHAWKATOPHBLIA CBETO-
avoa HL2 seneHoro ugeta. lNocne 3apsaku C6
CBETOAMOA NOracHeT, a Tpurrep pasbrnokupy-
eTcsl.

[ea Bxoaa anementa D1.2 cnyxaT Ans noa-
KIloueHus aaTtumkos. MNpu cpabaTbisaHuu nobo-
ro U3 AaT4MKOB Ha COOTBETCTBYIOLWIEM BXOAe
D1.2 gomkHo hopMupoBaTLCA HanpskeHue no-
rudeckoro Hyns. Beioa 4 D1.2 nogTsHyT pe-
3uctopom R4 k noruueckoin eanHuue. Ecnm 3a-
MbiKaowmin gatunk SD1 3aMKHETCA, Ha BblBOAE
4 D1.2 6yaer noruyeckas eauHuua. Bropon
BxoJ, BbiBoA 5 D1.2, noaTAHYT pesuctopom R8

K NOru4eckoMy Hymo. Mexay HUM U nnocom
NUTaHUS BKIIOYEH pasmblkaowmni aatumk SD2.
Moka oH 3amMKHYT Ha BbiBoAe 5 D1.2 nornyeckas
eAnHMLa, HO npu pasmblkahum SD2 cioga
NOCTYNUT HOMb Yepes pesucTop R8.

BbIXx0oAHOW KNOY caenaH Ha TpaHaucTopax VT2
n VT3. Kniou oTkpbiBaeTCs npu noaave Ha 6asy
VT3 oTpuuatenbHOro HamnpskeHus (B AaHHOM
cnyyae, norumuyeckoro Hyns uepes R9). Ecnum
BMECTO cupeHbl F1 nnaHupyeTcs ucnonb3osartb
MHAYKTUBHYIO Harpy3ky (o6moTky pene), To na-
pannenbHo el HY)XHO BK/IIOYMTb AWOA Tuna
K522 B obpaTHOM HanpasneHuw.

[ekoaep curHana ynpasneHus BbINOMHEH Ha
cneuuanusuposaHHon Mukpocxeme LM567CN
ANSA AeKOAUPOBAHUA OAHOTOHANbHbLIX CUrHANOB.
Mpw ocselwexun ¢oToTpaHsuctopa VT1 UK-ny-
Yamu, mMoaynuposaHHbIMM HY curHanom, Ha
4acToTy KOTOPOro HaCTPOEH AeKoaep, Ha BbIBO-
fe 8 A1 OTKpbIBaeTCs Kniod, KOTOPbIA uepes
avoa VD1 paspskaet C6. MonyyaeTtcs Tak xe,
KaKk nocne BkNoYeHus nutaHus. Pesuctopom R1
MOXHO PEerynupoBaTtb YyBCTBUTENbHOCTb AEKO-
Aepa (3anbHOCTb AENCTBUS).

CxeMa nynbTa-knoya nokasaHa Ha pucyHke 2.
[ns coBnageHus yactotel Moaynsuum UK ny-
Yyen, u3nyyaembix NynbTOM C YaCTOTOW Cenek-
umm A1 HyxHOo 4ToObl uernm R3-C4 n R18-C9
Obinu OANHAKOBLIMK ((haKTUUECKM, 3TO U eCTb
KOA AoCTyna).

Hetanu. doToTpaHauctop VT1 — tuna BP23
wnun nio6oi apyron. Moxwo aaxe nonpobosaTtb
ucnone3osaTtb otoanog Tuna $A320 unu do-
TOTPAH3UCTOP OT CTapoW LUApPUKOBOW KOMIMbIO-
TepHoW Mbiun. Ceetoaunog HL3 — Afl147. Ero
MOXHO 3aMeHUTb NiobbiM VIK-cBeToanoAoM.

WHpukaTopHble cseToauoabl — niobble. HL1
XenaTeribHO KpacHoro useTa, a HL2 — 3eneHblit.

Mukpocxemy K561JTJA9  MOXHO  3aMeHUTb
K17611A9, K1561J1A9 nnun KakuM-To UMNOPTHBLIM
aHanorom.

KongeHcatopbl C6 u C7 xenaTenbHO C Hau-
MEHbBLUMM TOKOM yTeukn. Ecnn Tok yTeuku oka-
wetcst 6onble Toka 4epes R6 unu R5 cxema
paboTtatb He Gyaer.

HanaxwvsaHnue. MNepnoa BbiIxoga Ha OXpaHHbI
PEeXUM MOXHO YCTaHOBUTL nogbopom C6 wunu
R5. MpoaonmxuUTENbHOCTL CUrHaNU3auum — noa-
6opom C7 unu R6. ConpsikeHne nynbTa-knoya
¢ curHanusauveit — nogbopom R18-C9 unm R3-
C4. YyscTBuTenbHOCTb (OTONPUEMHMKA — NOA-
cTponkon R1.

Lljexanos B.
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MpakTuyeckn Ha BCEX CTapbiX OTEYECTBEHHbIX
aBTOMOGUNSIX €CTb CTperoYHbie MHAMKATOPbI
HanpskeHust Ha akkymynstope. WHaukaTtopbl
npocTble U HEeBHATHblE, HO OHM, paboTas B
y3KOM UHTEepBane HanpshKeHusi, No3BONANU
BOAUTENIO BOBPEMSI 3aMETUTL NEperpysky reHe-
paTopa, HapylleHue KOHTaKTa U USMEHEHUS B
paboTe pene-perynstopa. B coBpeMeHHbIx oTe-
YECTBEHHbIX aBTOMODBUNAX W NPaKTUYECKU BO
BCEX COBPEMEHHBbIX «UHOMapKax» BONbTMETP
oTcyTcTBYET. ECTb TONBKO CurHamnbHas namna,
KOTOpasi AOMKHa 3aXeybCA NpU  Pe3kom
naseHnn HanpsHKeHWs Ha akKyMynsTope.

Ho, Bo-nepBbIX, ANs akKymynsiTopa BpeaHo He
TOMbKO NOHWXEHWE HO U CUNbHOE MOBbLILLEHUE
HanpshkeHUs!, MOryLLee NPUBECTM K ero nepesa-
psay v 3akunaHuio. Bo-BTOpbIX, KaK NOKa3biBaeT
3KCMEPUMEHT, TaKON UHAMKATOP AAXE HUKAK He
pearvpyeT Ha OTKMIOYEHWEe akKymynsiTopa Ha
paboTatowiem gsuratene. To ectb, ecnu, Hanpu-
Mep, oTBanunach knemma, Bbl 00 3ToM y3HaeTe
TOMNbKO TOrAa, KOrAa NonbITaeTeCh 3aBECTU BU-
ravenb, HO 3TO YXXe NO3AHO.

B paamoTexHudeckoil nutepatype ecTb He-
Mano onucaHuii aBTOMOBUMbHBLIX UHAMKATOPOB
— BOMbTMETPOB, MOKAa3bIBAIOLIMX HaNPsHKEHUE
Ha aKkyMynsiTope B Buae cronbuka ceeTawmxcs
cseToanoaos. Ho 3To Heyao6HO, Ha Mo B3rnag
nyylie BOCNpUHUMAETCS UMPOBas MHANKALWS.

Ha pucyHke 1 nokasaHa cxema aBTOMOGUNb-
HOro BONMbTMETPa, paboTaloLero Ha aHanroBom
NpUHLMNE, HO AQIOWMA UHAWKALUMIO Ha ABYX-
paspsigHOM LPOBOM MHAMKATOPE.

[uana3oH wusmepenus ot 10 go 17V. 370
BGonee uem pocraTouHo. Cxema COCTOUT U3

uamepuTens Ha mNOSIMKOMNApaTopHOW MUKPO-
cxeme LM3914 v cxembl MHAMKALMU Ha AMOA-
HOM JAeCATUYHO-ABOMMHOM npeobpa3osarene,
ABOUYHO-CEMUCErMEHTHOM  Aewindpartope U
ABYX CEMUCErMEeHTHbIX UHANKATOPOB.

Mukpocxema A2 € NOMOLLBIO NOACTPOEUHBIX
pesuctopoB R4 n R5 HacTpoeHa Ha uaMepeHue
BXOAHOIO HanpsXeHWs, nocTynalowero Ha
aenutens R1-R3 B npepenax ot 10 go 17V.
Mpu atom, A2 uHauumpyet dpaktuyecku ot 0 g0
7, TO eCTb, HanpshkeHue 10V B3ATO KaK HyIb.
WHankauma Ha Bbixoge A2 yctaHoBneHa no
TUNY ABWKYLLEHCS TOukU. TO ecTb, B nio6Goi Mo-
MEHT BPEMEHU OTKPLIT TONbKO OAWH U3 €€ Bbl-
XOAHbIX Krlouei. BMeCTo MHAMKATOpHbLIX CBETO-
AVOA0B K BbiX0AaM A2 MOAKIIIONEHbLI MOATSHY-
Thle K eAuHuue Bxoabl Aewundpatopa D1, Ho
yepes cxemy Ha auoaax VD2-VD12, npeacras-
nsowyio cobon, coBMecTHo ¢ R7-R8, MoHTax-
HblIA AECATUYHO — ABOUYHBIN NpeobpasosaTtens,
npeobpasyowuit gecatuyHbie uucna ot 0 go 7
B TpexpaspsfHblii ABOWYHBLIA KOA. JTOT KOA
noctynaet Ha Bxoabl aewudpartopa D1, npea-
Ha3HaYeHHOro Anst paboTbl C CEMUCErMEHTHBIM
CBETOANOAHBIM MHAUKATOPOM. .

MpakTuueckn, YHKLUA UHAUKAUMW BXOZHOrO
HanpsXXeHUA NEeXUT Ha uHankaTope H2, nokasbi-
BaloLMM Lndpbl MNaaLWwero paspsaa, To eCtb, B
aunanasoxe ot 10 Ao 17 V oH nokasbiBaeT oT O
«0» po «7». Nnaukatop H1 cnyxmT Tonbko Ans
BU3yasnbHOro yao6CTBa CYMTHIBAHWUS NOKa3aHui,
— Ha HeM BCerAa CBETUTCA €ANHUYKA.

BonbTMeTp nuTaeTca oT U3MepsEMOro Hanps-
weHus. [Ina Toro ytobbli cTabunbHOCTL paboTsbl
He 3aBucena ot konebaHun 3Toro HanpsXeHus,
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HarnpsbKeHWe MUTaHUA CXeMbl BbIOPaHO PaBHbLIM
5V (3TO COOTBETCTBYET HOpPME MUTaHWA Lnd-
pOBOW MUKpOCXeMbl 74L.S247). Hanpsixenue 5V
sbipabaTbiBaeT WHTErpanbHbI  cTabunusaTtop
A1. Ovog VD1 wu konpeHcatop C1 penatot
CXeMy NUTaHWS Mano 3aBMCMMOIA OT NPoOBanos U
6pOCKOB, KOTOPbIN MOTYT GbITb B 60pTOBON CETU
aBToMOGUnS.

KoHpeHcaTop C3 cnyxwT Anst Toro, 4tobbl U3-
MepeHWe MpPOUCXOAUNO MNaBHO, C HEKOTOPOWH
efBa 3aMETHOW 3aaepxkod. 3TO nossonser
n3bexkaTb BO3HUKHOBEHUSI XAOTUUHBIX HEUUTa-
eMbIX NOKa3aHuil u3-3a UMMYSIbCHLIX NOMEX B
uensax aBTomobuns u cnuiukom BbiCTporo name-
HEeHUs1 HanNpPsHKeHUS.

Tenepb 0 petansax. Mukpocxema A2 ormkHa
ObiTb MMeHHO LM3914, Tak Kak HyHa nuHenHas
vHAMKauus, a He norapudmMmudeckas. Mukpo-
cxemy 74LS247 MoxHO 3aMeHuTb nioboi
[OCTYNHOW MUKPOCXeMoi — AelundpaTtopom
ans paboTbl C CEMUCErMEHTHBIM CBETOANOAHBIM
UHAMKaTOpOoM C obwwmm aHoaom. [ewmudpaTop
HYXHO OyaeT BKIIOUMTL MO TUMOBOW CXeMe,
OTKIIOUMB BCE €ro AONOMHUTENbHbIE (PYHKLMK,
— AYeliku namsaTn, cTpobuposaHue u ap. (ecnu
TakoBblE UMEIOTCS).

CUTHANN3ATOP —
NPUCTEMHNTE PEMHN!

Ceivac esga C HenpucCTerHy-
ThiMU pemHsimu BesonacHocTu
YepeBaTa He TOMbKO TSHKENbIMU
TpaBMamu npu aBapun, HO U
¢huHaHcoBbIMM  yObITKaMu Npun

NPYXUHHbBIE
KorbLia

CeMuUCermeHTHble CBETOANOAHbIE MHANKATOPLI
TaK e MOoryT ObiTb npakTuyecku nobbiMn C
obwum aHoaoM. MOXHO ucnonb3osaTe cHOpKy
13 ABYX MHAWKATOPOB C Pa3fenbHLIMUA CErMEHT-
HbiMu BbiBogamu. OT nHaukatopa H1 MOXHO u
0TKa3aTbCA, HO TOrAa HYXHO MbICNEHHO npea-
cTaBnATL cebe eanHULy B CTaplieM paspsge.

Crabunusatop 7805 MOXHO 3aMEHWUTb HaLWUM
Tuna KP142EH5A. [Ouoa 1N4007 - niobon
BbINPAMUTENbHBLIA AWOA ManoOn WU cpegHew
MouHocTH, Hanpumep, KO105. Ouoabl 1N4148
MOXHO 3aMeHuTb Ha K[1522, KA521.

KoHpeHcatop C1 pomxkeH ObiTe Ha Hanpske-
Hue He Hue 20V.

HanaxvsaTtb BOnbTMETp yaobHee Bcero npu
NWTaHUM ero oT perynupyemoro nabopaTopHoro
MCTOYHMKA NOCTOSIHHOTO HanpsbkeHus. MNopante
Hanpsbkenne 17V un perynuposkoih R4 aobeit-
TeCb nokasaHus «17». 3atem, nopante 10V u
perynuposkoit R5 pobeitech nokasaHusi «10».
3atem npoBepbTe COOTBETCTBME MOKA3aHWMA
peanbHOMY HanpskeHWio B Npejenax BCero
Avanasona (10-17V). Ecrnm HyxHO nosTopuTe
HacTpounky R4 u R5 elue HeckonbKo pas.

JIbiKuH P.

HbIX NPYXWH, BCTaBNEHHbIX B NpeABapUTENbHO
NpoCBEPNEHHbIE B KOPryce 3aMka OTBEPCTUS.
Korga Bbl BCTaBNseTe B 3aMOK METanMueckui
ABLIMOK PEMHST 3TU MPYXWUHbI YEPE3 HEro 3ambi-

KatoTcsi. Hy a fanblue Bce NOHATHO M3 CXEMbI.
Mpy BKNIOYEHUN 3aXKUraHUA HaNPsKEHUe C Bbl-
R4 360

VD1

Ht—gecers o
—_L—100u 12

11

DT

OT 3amKa
32KUraHus

~
BCTpeue ¢ noctosbim AMNC. U \

BCE Xe OONbLIMHCTBO BOAUTE-
neit NPUBBLIKTA  €3AUTH  He- €3 1200p

i1 |

ﬂpVICTgI'HyTbIMVI, a C npuBbly- R2 680K IfC10,47u R3330K 1 |
Kamu 6opOTLCS OYEHb CIOXHO, Bl _rm

— HapBaTLCA Ha WTpad MOXHO .TE’XfSZ”"'e D1-KS6111A7 3n-22 L
NpoCTO No-3abblIBUNBOCTH.

3apy6exHbie aBToMOOUMMN 1 XO0Aa 3aMKa 3axuraHus nocrynaet
CEPUAHO OCHALLAIOTCSt CUrHa- B Ha uenu nuTaHus mukpocxembl D1.
nuzatopamu, HanoMuHaoLnMMm \ Crabunusatop R4-VD1 sawmiaer
BOAUTENIO OH TOM, YTO OH He oTBEpCTUE CXeMy OT BbIOPOCOB HaNpsXeHWS.

NPUCTErHYT pemHeM. Ho Ha «KUrynsx» Takux
YCTPOWCTB HET, — NPUXOAUTCS u3obpeTaTh ca-
MoMy. Ha pucyHKe nokasaHa cxema U KOHCTPYK-
LSt NPOCTOr0 CUrHanW3aTopa, AatoLero npepbl-
BUCTbI 3BYKOBOW CWrHar, €Cnu Bbi BKIOUWNK
32KUraHue, Ho He NPUCTErHYNN peMeHb.

Ha 3aMOK pemHst YCTAHOBNEH CamOAeflbHbIN
AaTuMK, CoenaHHbIN U3 ABYX KONeL OT cnnpank-

pasuokonempykmop 09-2008

Ecnu 3axuranue BknioyeHo, a pe-
MeHb He NpUcTerHyT MynbTvembpaTtops! paboTta-
10T 1 U3 NbE303NeKTpUYeckon nuwanku B1 pas-
[laeTCsA NPepbLIBUCTLIN 3BYK BHICOKOrO TOHA.
Ecnu pemeHb 3acTerHyts MynbTUBMGpaTOpPLI
6yayT 3a6nokmposaHb! U 3By4aHust He ByaerT.

BoTt 1 BCE.
Kacumos B.
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YBaxaembie ymtartenu !

C ceHTAOPS HauMHaeTCst MoAMuCKa Ha raseTbl W XypHarnbl Ha nepsoe nonyrogue 2009 roaa. OdopmuTb
NOAMUCKY Ha XypHan «PafWOKOHCTPYKTOP» MOXHO B Mi0GOM NOYTOBOM oOTAeneHun Poccun, no katanory
«Pocnevatb. [aseTsl u xxypHanb» (Ne uaganus 78787).

3apybexHble yuTaTenu MoryT opopMUTL MOANUCKY Yepes dupmy "MK-MNepuoguka" (129110 Mocksa,

y. Munsiposckoro 39, 3A0 «MK-Mepuoguka» unm WWW . periodicals.ru).

CyulecTsyeT anbTepHaTMBHasi Nognucka (Yepes pepakuunio). E€ ocobeHHOCTb B TOM, YTO MOAMNUCYUK eé
onnauvMsBaeT He No NoYToBOMYy abOHEMEHTY, a HeMOCPEACTBEHHO Ha CYeT m3gartens, NoYToBLIM NepeBOAOM
wnu GaHKoBCKUM nepeuncrexnem. MNpu 3TOM, CTOMMOCTb MOAMWUCKM (PaKTUHECKW MOMy4aeTCs HKe, W HeT
KECTKUX OrpaHnyeHUn no Cpokam oopMNeHUs. A MUHYC B TOM, YTO XXYpHanbl BbICHINAKTCA HE KaXabli
MecsL, a ro Tpu HoMepa OAUH pas3 B KeapTan.

CTOMMOCTb NMOANMCKY, NpU OHOPMNEHUM Yepe3 peaakuumto, Ha 1-e nonyroane 2009 r., — Bcs (1-6-2009) —
114 py6., ksapTtan (1-3 unu 4-6) — 57 pyb.

Ecnu no kakoW-To NpuuuHE Bbl HE CMOTNM NOANMCATLCS Ha XypHansi 2008 r., UK y Bac HeT XypHanos 3a
npownble rofbl, Bbl MOXETE UX KynUTb B pepakuuu. BononkaHe Bceraa MOryT npuobpecTyt XXypHanbi B
marasuHe «3nekTpoTosapbi» (r.Bonoraa, y.3ocumosckasi 91), @ MHOTOPOAHUM Mbl Bbilunem nouton. Bce
HUXeyKasaHHbIE LieHbI BKNIOYAIOT nepecoinky 6aHaeponamu B npeaenax Po.

1. 1-12 2008 r. = 216 py6. (3 1 Gonee HOMEPOB — LIEHA KAXAOrO 18 p. MeHee Tpex, — LieHa kaxaoro 23 p.)

2. 1-12-2007 r. = 216 py6. (3 1 Gonee HOMEPOB — LeHa KaXAO0ro 18 p. MeHee Tpex, — LieHa kaxaoro 23 p.)

3. 7-12-2006 = 93 py6. (3 1 Gornee HOMEPOB — LieHa Kaxgoro 15p.50K., MeHee Tpex, — LieHa kaxaoro 20 pyo).

4. 1-8-2005 = 80 p. (3 u Gonee HOMEPOB — LieHa kaxaoro 10 p, MeHee Tpex, — LeHa kaxaoro 15 p.)

5. 1-12-2004 = 84p. (3 n Gonee HOMEPOB — LieHa KaXAoro 7 p., MEHee Tpex, — LieHa Kaxaoro 14 p.)

6. 7-12-2003 = 36p. (3 1 Gonee HOMEPOB — LieHa Kaxaoro 6 p., MeHee Tpex, — LieHa kaxaoro 12 p.)
[Lpyaue cmapbie XypHarbl 3aKOHYUIUCH!

Bceraa B npoaaxe CD v DVD aucku (MPpocMOTp BO3MOXEH TOMbKO Ha KoMmnbloTepe, Ha DVD-nnenepe
MOXHO BOCMPOWU3BECTYH TOSBKO HACTPOEYHbIE U30OPAXKEHUS ANS PErYNUPOBKM TENEBN30POB).
#20 XKypHanb! pagmokoHCTpykTop ¢ Ne1-1999 roga no Ne12-2006 roaa, ANOC AONONHUTENbHAS WHGOPMaLMs
(CAPaBOYHUKM, HACTPOEUHbIE N30BPaKeHUst ANs perynupoBsku Tenesusopos). Tun CD, ueHa 65 pyGnen.
#21 OnemenTHas 6asa. Yactb 1. OnemenTHan 6asa dmpm Samsung, Mitsubishi, Motorola, National, Rohm,
Sanyo, Siemens, Sony, Bcero okono 15000 HaumeHosaHuit. Tun aucka DVD, uerHa 100 pyGnen.

#22 OnemeHTHas 6asa. Yactb 2. AnemeHTHas 6a3a dpvpm Bourns, Maxim, Philips, Sgs-thomson, Tyco.
A TaK xe, oBLyni COOPHMK NONYNAPHbLIX MUKpocxeM. Beero Gonee 20000 HaUMEHOBaHWA.
Tun aucka DVD, ueHa 100 py6.

#23 Tenesusopbl  DVD. YacTtb 1. Ha gucke cxembl U CepBUCHble MHCTPYKUMK Gonee 350 mopenen TexHUKK,
a Tak xe, Habop HAaCTPOEYHbIX U30BPaXEHNUA ANs Perynuposku Tenesusopos. Tun DVD, ueHa 100 py6.

#24 Tenesnsopsbl v DVD. YacTb 2. Ha gucke cxeMbl 1 CepBUCHbIe MHCTPYKLMKM Bonee 350 moaenein TexHUKK,
a Tak e, Habop HaCTPOEUHbIX M30BPaXEHUA ANsi PerynupoBku Tenesnsopos. Tun DVD, ueHa 100 py6.

#25 BupeomarHmtooHbl U Bugeokamepbl. Yactb 1. Ha aucke Cxembl U cepBucHbIe UHCTPYKUvm Gonee 350
moaenen TexHuku. Tun gucka DVD, ueHa 100 py6.

#26 BnaeomarHuTodoHbl 1 Bugeokamepbl. Yactb 2. Ha Aucke Cxembl U cepBuCHbie UHCTPYKUmn Bonee 350
moaenen Texuuku. Tun gucka DVD, uena 100 py6.

#27 AyanotexHuka n ObiToasi TexHuka. Yactb 1. Ha aucke cxembi W CepBUCHBbIE MHCTPYKUuM Gonee 350
Moaenen TexHukn. daktuyecku. Tun gucka DVD, yena 100 py6.

#28 AyanoTtexHuka u BbiToast TexHuka. YacTb 2. Ha aucke CxeMbl  cepBuCHble WHCTPYKuun Bonee 350
mopenei TexHuku. Tun gucka DVD, yexa 100 py6.

#29 TexHuka «AIWA». YacTb 1. Ha Aucke CXxembl 1 CepBUCHbIE UHCTPYKUMK Gonee 600 MOAENEen TeXHUKM.
Tun aucka DVD, ueHa 100 py6.

#30 TexHuka «AlWA». YacTb 2. Ha Ancke CxeMbl U CEPBUCHBIE MHCTPYKLWM Gonee 600 mogenen TeXHUKK.
Tun aucka DVD, ueHa 100 py6.

#31 TexHnka «SONY». Yactb 1. Ha gucke cxembl n cepBucHble MHCTPYKUUM Gonee 350 Moaeneih TEXHUKN.
Tun gucka DVD, uena 100 py6.

#32 TexHuka «SONY». YacTb 2.  Ha gucke cxeMbl 1 CepBUCHbIE UHCTPYKLMK Bonee 350 Moaenen TeXHUKA.
Tun gucka DVD, ueHa 100 py6.

Buumanue! inckn DVD #23-32 - 370 nepeHeceHHble Ha DVD c6opHuku komnakT-guckos C1-C5.
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#33 AsT0-Ayano. Ha aucke cxembl M CEPBUCHbIE MHCTPYKUMW Ha aBTOMOBUIBHYIO ayAUOTEXHUKY (UPM
ACURA, Aiwa, Clarion, Grundig, HINO, JVC, LG, MITSUBISHI, Panasonic, PIONEER,
SAMSUNG, SANYO, SONY, a Tak e, annapatypa, LWiTaTHO ycTaHaenueaemasi nponssoanTensMu
aBTomo6uneit. Becero 6onee 1000 mogenen. Tun aucka DVD, uena 100 py6.

#34 TexHuka PHILIPS. Ha aucke cxeMbl 1 CepBUCHbIE MHCTPYKUMM Tenesn3opos (okono 100 waceu), CD u
DVD TtexHuku (okono 70 mogeneit). Tun gucka DVD, ueHa 100 py6.

#35 TexHuka SAMSUNG. Ha aucke cxembl 1 CEPBUCHbIE MHCTPYKUMK TENEeBU30POB (KUHECKOMHbIX, XK n
nnaameHHbix), CD-nneitepos, DVD nneiiepos 1 pekopaepoB, ayAUOTEXHUKW, BUAEOMArHUTOGOHOB,
Bugeokamep, KOMGUHUPOBAHHbLIX YCTPOWCTB, MOHWUTOPOB, Na3epHbIX MPUHTEPOB, CMYTHUKOBbLIX
pecusepos (Bcero okosio 600 moaeneit). Tun aucka DVD, ueHa 100 py6.

#36 TexHuka DAEWOO. Ha aucke cxembl U CEpBUCHbIE MHCTPYKUMKU Ha Tenesusopbl, DVD, suaeomar-
HUTOOHBI, KOHAULMOHEPLI, MUKPOBOJTHOBBIE MEYU, NbINECOCHI, XONOANIBHUKA, CTUParbHble MaluHbI,
ayamoTexHuky (Bcero okono 400 mogeneit). Tun aucka DVD, uena 100 py6.

#37 Texnuka LG. Ha ancke cxembl 1 CEPBUCHbBIE UHCTPYKLIMM Ha TENeBU3OPbI, BUAEOMarHMToMoHsl u DVD
KOMIMOHEHTLI (BCEro Ha aucke okono 500 moaeneit). Tun aucka DVD, uena 100 py6. )

#38 Texuuka TOSHIBA. Ha aucke cxeMbl 1 CEPBUCHbLIE UHCTPYKLUMK Ha TENeBn3opbl, BUAEOMarHUTOOHSI
1 DVD KoMMNoHeHTbI (Bcero Ha ancke okono 450 mogeneit). Tun aucka DVD, ueHa 100 py6.

#39 TexHuka GRUNDIG. Ha aucke cxembl U CepBUCHbIE MHCTPYKLMN Ha TENeBmn3opb! (KUHeCKonHble, XKK un
nra3MeHHbIe), KaMepbl, ayaNoTEXHUKY, aBTOMOBUMbHYI0 ayanoTexHUKY, DVD-KOMMOHEHTbI, CNyTHI-
KOBbIE PECcHBEpbLI, BUAeOMarHTodoHb! (Bcero 6onee 750 moaeneit). Tun ancka DVD, uewa 100 py6.

#40 TexHuka BBK. Ha avcke cxembl, CEpBUCHbIE UHCTPYKUMW U NpoLwmBku Ha DVD-komnoHeHTs. Beero 96
mopenen. Tun aucka DVD, uena 100 py6.

Bce ueHbl BKMoYaloT nepeckinky 6aHaeponamu B npegenax PO. [ns odopmneHus noanucku yepes
peakumnio Unu NOKYNKU OTAENbHbIX HOMEPOB XXYPHaNOB UNW AUCKOB HYXHO OMNMaTtuTb CTOMMOCTh 3aKkasa
NOYTOBLIM NEPEBOAOM M 6aHKOBCKUM NepevncrieHneM :

komy : Y.IN. Anekcees Bnagumup Brnagumuposuy MHH 352500520883
KyAa : 160000 Bonoraa, CB.P® Bonoroackoe ota. Ne8638.
BWK 041909644, p.c.40802810412250100264, k.c. 30101810900000000644.

an onnare NoYToBbIM NepeBoaOM MOXHO NONbL30BATLCSA YNPOLLUEHHbIMU PEKBU3UTAMU !

komy : Y.IN. Anekcees Bnagumup Bnagnmuposuy MHH 352500520883.
Kyga : 160000 Bonoraa, Moytamt, p.c.40802810412250100264 8 CEP®Ne8638. .

! MnaTtexHbiMU pekBuU3MTaMKU Henb3s MONb30BaTbCA Kak aApecoM Ans nucem. Ana nucem,
6aHpeponeit 1 NocbiNoK cyllecTByeT noutoBbIi agpec: 160009 Bonoraa al/sa 26.

B pasgene noyToBOro nepesofa « Ansi NMMCbMEHHOrO COOoBLLEHWsI» HeOBXOAMMO HanucaTh Balu

NOYTOBLIV agpec, MHAEKC, a Tak Xe, Balwwv damunuio, UMs U 0T4ecTBO. W 3aeck xe Hanucarb, 3a
4TO NpoussefeHa onnata (Hanpumep, Tak - «7-12-2006», 3TO 3HAUMT YTO, BaM HYXHbI XKypHarbl C
7-ro no 12-# 3a 2006r).
1 OTnpaensaa nouToBLIA NepeBoq, CNPOCUTe Ha MnoyTte, kak oH ByaeT OTnpaBfeH, — MOYTOBbLIN UMK
3MeKTPOHHLIN. ECrn nepeBof 3MEKTPOHHLIN COOBLIMTE B PefaKkumio 3NeKTPOHHOW MOYTONH WUin
NOYTOBOW KapTOYKON MM hakcom HOMEep U AaTy nepesoda, CYMMY, HasHauyeHue nnavexa, sBall
noppo6HbI noutosbi agpec. ATO BAXXHO, notomy 4To npu nepeaaye anekTpoOHHOMO nepesoaa
onepaTop Ballei NoYTbl MOXET He BHECTU AaHHbIe O Ha3HauYeHUN nnaTexa B ANEKTPOHHYI0 (opMy
nepeeosa, unu Hagenartb owmnbok B obpatHoM agpece. To e camoe, ecnu 3akas onnaTunm
nepeuncnenvem ¢ 6aHka.

E-mail : radiocon@vologda.ru. ®akc : (8172-51-09-63).
Kaptouky unu nucbMo otnpasnsiite no agpecy : 160009 Bonorga a/s 26

BaHgeponm ¢ yxe BbiNyLWEHHBIMU XyPHanamm, OTNpaBuM B TEYEHUe 7-W Heii C MOMeHTa MocTynne -
HWs onnathl (7 AHel, - aTo cpok Ges yueta BpemeHu NpoxoxaeHust nepesoaa u 6aHaeponi no noyte ).

| _Ecrm Bbl B TeueHMe MecsiLia Mocrne OTNPaBKM NepeBofia He NONYYMNM ONMaueHHbIN 3aKas, Ha yxe
BLILLEAIIME XypHArbI, 06S3aTENsHO COOBWMTE 06 3TOM B PEAAKLMIO, BOSMOXHO MPOM3OLINO KAKOE-TO
HefopasymMeHue. BbiBaeT YTO, MPU OTMPaBKE ANEKTPOHHLIX NEpPEBOAOB MOYTOBbIE PABGOTHUKW AENaloT
owmbkv B 06paTHOM aapece MW He NepeaaloT « HasHadeHue nnatexa». B coobliennn ofssarenbHo

yKaxure Baw agpec, codepxaHue 3akasa, AaTy U CyMMy onnatbl, HOMEep KBUTaHLUMK.
YKypHarbl Tekyllei MOAMVUCKM BbICHITAEM COTMACHO KBapTanbHOMY rpacuky.
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noaaTth IOrMYECKYlD eauHWUy Ha
Bxoq «R» (BbiB.2), npu 3TOM

MynsTusubpartop MOXeT 6bITh Q1.=.
noctpoeH kak no cxeme RC-uenbio,
npu 3TOM YactoTa 3aBUCWUT OT Lenu

|'_()_

R1-C1, Takuc KBapueBblM pe3oHa-
TopoM. B cnysae ¢ kBapuesbim
PEe30HaTOPOM UCMOMb3YeTCA  TONbKO
OOMH NOrn4ecKkuin anemeHT. Bxoa Heucnonb3yemoro
NOTMYECKOTO dNeMeHTa HYXHO COeAUHWUTL C OOHON U3
LUMH NUTaHWS.

MMnynbcbl MOXHO nopaBaTb Ha BXOQ cyeTynka U oT
BHELUHEr0 WCTOYHWMKA, B 3TOM crnydae BXxogoM « C»
cyeTuMKa CnyXuT BbiBog 6 (Ha cuyeTuMka WMNynbCbl
nocTynatT Yepes HBEPTOP).

HexoTopble napameTpbi:
1. HanpsxxeHune nutanust ............. 3...15V.
2. MakcumanbHas pabovas yactoTa

3. MakcumanbHble BbIXOAHbIE TOKM MOrMYeCckux Hynen

R4
GHOKMpyeTCﬂ OAUH U3 NOrNYecKux |—-I
3NeMeHTOB.

R3
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Cxema NuTaHus OTNNYAETCA TeM, YTO UMEKTCA pasfenbHble BbiBOAbl NUTaHUS
AMNs cYeTUYMKa U ANA CXeMbl Ha NorMyeckux anemeHtax. MNpu nutaHuu ot obLuero
MCTOYHMKA BbIBOA 5 coeanHSIOT ¢ BbIBOAOM 16, a BbiBoa 3 C BbIBOAOM 8.

(NpY HaNPsXKEHWUU NUTaHKS) ........... 3,5 MHz (5V), 9 MHz (10V), 12 MHz (15V).

(NpY HaNPsXXeHWUN NMUTaHUS) .............. 1mA (5V), 2,6mA (10V), 6,8mA (15V).







