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KB-NMPUNEMHUK — NMPUCTABKA

K JTABOPATOPHOMY
FEHEPATOPY BY

B nwuHo nabGopatopuu paguoniobutens,
Cepbe3HO YBMEKAIOLWErocsi KOHCTPyWpOBaHUeM
CBSI3HOW annapartypb! 06s13aTenbHO ectb nabo-
paTopHbii reHepatop BY. 310 Moxet ObiTb
cnucanHbit MCC, Kakoi-To camofenbHbI npu-
60p unu COBpPEMEHHbI annapat ¢ uudposou
yCTaHOBKOW 4acToTbl.

Ha pucyHke B Tekcte npuBOAUTCA CXema
HECMNOXHOW NpuemHoi npuctasku k BY, koto-
pasi npakTtudecku npeacrasnser cobow Tpex-
AManasoHHbIN NPUEMHUK npsmoro npeobpaso-
BaHus, paboTaiowuin B ananasoHax 7, 14 u 21
MU, y KOTOpOro B KauyecTBe reHepaTopa nnas-
HOFO Ananas3oHa WCnonb3yeTcs nabopaTopHbIi
reHepatop BY. Takoe peweHue BnonHe onpas-
f[aHo, BO-NepBbix, nabopaTopHbii reHepaTop
y)Xe UMeeTCs,, caenaH OH Ka4yeCTBEHHO, umeeT
cobCTBEHHblEe CpeAcTBa TOYHOW HACTPOWKM W
yAEpXaHWs 4acToTbl, BO-BTOPbIX, B KOMNIEKTE C
na6opaTopHbIM 4acTOTOMEpOM MOXHO
BOCTUIHYTb OYEHb TOYHON YCTAHOBKMU YaCTOTHI,
B-TPETbUX, 3TO OYeHb yA0OHO, ecnu Bbi Byaete
BecTu npuem co csoero pabouero mecra (Bce
npubopbl noa pykow).

W Tak, a Tenepb no cxeme. lepekniovatens
ZinanasoHOB B NPMBLIYHOM CMbICIE CMoBa 3AeChb
HeT. Ha Bxoge umeeTcs ABYX3BeHHbin LC-
unbTp, NepecTpauBaeMblit CABOEHHbIM Nepe-
MeHHbIM KoHaeHcaTopom C3 B LUMPOKMX npe-
fAenax, oXBaTblBalOWMX BCE TPU BbllWEYKA3aH-
HbIX AuanasoHa. Beibop ananasoHa 3asucuT OT
yrna nosopota potopa C3 (4 OT 4acToTbl reHe-
patopa, KoHeuHo). [lpu aTom, Gonee TOYHO
NoACTpanBasi BXOAHOW KOHTYP B npeaenax Bbi6-
PaHHOro AnanasoHa MOXHO Mofy4nTL Haubonb-
LWYI0 YYBCTBUTESIbHOCTb B HYXHOM ydyacTke,
ocnabutb Kakue-To NOMEexu GABUHYB HaCTPOMKY
KOHTYpPOB B CTOPOHY OT MCTOYHUKA noMex. Ha
Bany KoHgeHcatopa C3 aomkHa GbiTb caenaqa

pyyka co wkarnoi, ¢ HaHeceHHbIMU
Tpems cektopamu cooTBETCTBEHHO
pabouum ananasoHam.

C BbIXOAa BXOAHOrO punbTPa BblAE-
NeHHbIV CUFHanN noctynaet Ha CMECH-
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Tenb, BbIMOMHEHHbI HA NOMEBOM TPaH3NCTOpe
VT1. MNpumeHeHue nonesoro TpaH3ucropa no
CpPaBHEHWI0O C AWOAOM AaeT CyLeCTBEHHbIe
npeuMyLLECTBa, Takue kak nonyyexue Gonbluen
peanbHOW UYBCTBUTENbHOCTM U3-3a2  3HAUU-
TENbHO MEHbLUEr0 YPOBHA LWyMa, 3HaUUTENbHO
6OoNbLINIA AMHAMUYECKUIA Anana3oHa, CHIMKEHNe
A0 MUHUMYMa M3My4YeHUst B aHTEHHY curHana
retepoauHa.

HanpsbkeHune BY oT renepaTopa nocrynaer Ha
3aTBOp NOSIEBOro TpaHaucTopa, paboTalowero B
KNIOYEBOM pexxume. HacToTa 3Toro HanpseHus
paBHa u4actoTe npuHuMaemoro curHana. [lo-
3TOMY, OTCYATBLIBATL YaCTOTY MOXHO Henocpes-
CTBEHHO NO wWwkane redepatopa BY (unn no
KOHTPOSbHOMY YacCTOTOMEPY, NOAKMIOYEHHOMY K
reHeparopy).

HuskouactoTHoe HanpsikeHue BbiaenseTcs [1-
obpasHbiM unbtpom HY C6-L4-C7, nogasns-
IOLMM BbICOKOYACTOTHbIE MPOAYKTbI npeobpa-
30BaHMA. [lanee cneayeT HWU3KOYACTOTHbIN
ycunuTenb Ha onepauvoHHOM ycunutene Af,
OH CO03A3eT OCHOBHOE YCWNeHWe curHana.
Oenutens  Hanpskenns  R2-R3  cospaet
MCKYCCTBEHHYIO CPEAHIO TOUKy HanpshxeHus
nuTaHus Ha npsamom Bxoae OY, utobbl cxema
Morna paboTaTb OT OAHOMONSAPHOIO UCTOYHMKA
nutaHuA.  KoadduumeHT ycuneHus onpeae-
nsietcs napametpamu uenu OOC ~ R4-C10, Ho
yCTaHaBnueaTb ero Gonblle He KenatenbHo,
TaK Kak MOXET BO3HUKHYTb CaMOBO30YxaeHue.

C Bbixoaa A1 curhan 3Y uepes perynsitop
rpomMkocT R6 noctynaet Ha npoctemiumii Tene-
(oHHbIN yeunuTens Ha TpaHaucTope VT2.

K pasbemy X1 noakniovaercs aHTeHHa, k X2 —
3KpaHWUPOBaHHbI kabenb oT reHepatopa BY, k
X4 — ronosHble TenedgoHsb!. Elle ecTb pasbem
X3 — ANA noaKnioueHUs UCTOYHUKE NUTaHUA (Ha
CXeMe He nokasaH).
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Katywku L1-L3 HamoTaHb! Ha Kapkacax aua-
meTpom 10 mm. L2 1 L3 oaunHakosebie, no 15 BuT-
ko8 nposoga OB 0,96. HamoTka — BMTOK K
BuTKy. KaTywka L1 HamoTaHa Ha kaTywky L2, 1
pacnonoxeHa y €€ 3a3eMNeHHOro KoHua (HWK-
Hero no cxeme). L1 — 5 BUTKOB Takoro e npo-
soja.

KOHCTPYKTMBHO nNpuemMHuK cobpaH B koprnyce —
waccu CnasHHOM u3 ¢onbrupoBaHHOTO CTEKNO-
Tekcranuta. Jetanu nasiotcs 06beMHbIM Cro-
CcOBOM Ha MsATaykax BbIpe3aHHbIX B (DONLIUPo-
BaHHOM NOKpbITUM MaTepuana. Kartywku L1-L3
pacnonoxeHbl B HENOCPeACTBEHHOW 6nn3ocTn
oT Onoka nepemeHHbIXx KoHaeHcaTopos C3.
Mexay L1-L2 u L3 ycraHosneHa 3KkpaHupyto-
was neperopoaka u3 onbrupoBaHHOIO CTEKo-
Tekctanuta. Bes ¢onbra (kpome nNATaukos)
coeavHeHa ¢ o6LWUM MUHYCOM nuTaHua. Mukpo-
cxema A1 pacnonoxeHa «BBepX Horamu», eé

MOHTaX BbINOMHEH Ha €€ BbIBOAAX Kak Ha MOH-
TaXKHbIX CTOWKaXx.
HanaxvsaHne B OCHOBHOM 3aKnioyaeTcsi B CO-

NPSXXEHUU  HACTPOEK  KOHTYPOB  BXOAHOTO
dunbTpa (C MOMOLLBI MOACTPOEYHbIX KOH-
AeHCaTopoB).

YyBCTBUTENBHOCTL NPUEMHUKA CUMbHO 3aBU-
CUT OT BENUYMHbI HanpsxeHus retepoauHa. Ero
BENIMUUHY HYXHO noabupate UHAUBMAYaNLHO
noj napamMeTpbl KOHKPETHOrO MOMEeBOro TpaH-
sucTopa. B Moem cnyuyae ontumanbHas senu-
YnHa (MaKCMMyM YyBCTBUTENbHOCTU / MUHUMYM
wyma) cocrasuna 2,3-2,5V Ha pasHblX 4acTo-
Tax. bBnarogaps Tomy, yto B KavectBe [0
ucrnonb3yeTca nabopaTopHblii reHepaTop BY,
BENUYMHY HAaMPSOKEHUA reTepoauHa  MOXHO
onepaTMBHO M3MEHATb COMMAacHO KOHKPETHbIM
yCcnosusiM npuema.

Andpees C.

NNOMMYECKUA MPOBHUK

3TUM NpOBGHUKOM MOXHO OnpeaensTs Noru-
Yeckue YpPOBHU, BbICOKOOMHOE COCTOSIHME U
Hanuume UMMNynbCHLIX NocneAoBaTenbHOCTEN B
cxemax Ha TTN u KMOIM mukpocxemax c nuta-
HueM oT 5 ao 15V.

WHavkauma Ha asyx cseToauoaax, — HL1 ro-
pUT KOraa BLICOKWIA Noruyecknin yposeHs, HL2
WHAULMPYET HU3KUA SIOTMYECKU YpoBeHb. Ecrnin
oba cseToanoaa ropAat UM MepLaioT, — B Lienu
MMnNynbCHas nocnepaoBaTenbHoCTb. pu BbiCo-
KOOMHOM COCTOsiHUM 06a CBETOAMOAA HE ropAaT.

Mutaetcs NPOOHUK OT WUCTOYHMKA NUTaHUS
uccneayemoii Cxembl, 3TO €ro aBToMaTUHecku
NpUBA3LIBAET K JIOMMYECKUM YPOBHSIM McCneay-
emoro ycTpoiicTaa.

MpobHuk cocTouT U3 ABYX KOMNapaTopoB Ha
Mukpocxeme LM358, B koTopon umeroTcs Asa
onepaumoHHbIx ycunutens. Llenb u3 pesucro-
pos R1-R4 obGpasyeT aenutenb HanpshkeHus,
KOTOPbI CO3AaeT OMOpHble HaNPSHKEHWUs Ha
BXoAax komnapatopos. Pesuctop R5 noatsru-
BaeT BX04 NpobHMKa K CpeAHEeMYy COCTOSIHWIO,
npy KOTOPOM Ha Bbixogax o6oux OY norudeckue
Hynu.

Koraa Ha Bxoae NOrMYECKUn HONb, Hampske-
HWe Ha BbiBoAe 6 A1 HKe HanpseHWUs Ha Bbl-
BoAe 5, noatomy, Ha BbiBoge 7 A1 noruyeckas
eanHuua u ceetoauos HL2 roput. B To xe Bpe-
MS, HanpsbkeHue Ha BbiBoae 3 A1 3HauMTenbHO
HUXE HanpsHKEeHWs Ha BbiBOAE 2, — Ha BbiBoAe 1
noruyeckuin Honb 1 HL1 He ropuT.

Ecnn Ha Bxoge noruyeckas eauHWUa Hanps-

XeHve Ha BbiB. 6 6onblie YeM Ha BbiB. 5, — Ha
BbiBOAE 7 normyeckun Honb, HL2 He roput. Mpu
9TOM, HanpsxeHue Ha BbiBoge 2 A1 Gonblie
HanpshxeHust Ha BbiBoge 3, — Ha BbiBOAE 1 eau-
Huua, n HL1 ropuT.

Mpn  BLICOKOOMHOM COCTOSIHUM Ha  wWyne
rnoaaepxvBaeTcs 3a cuet pesuctopa R5 Hanps-
XeHve cpeaHero yposHs. [Npu 3ToM, Hanpsixe-
Hue Ha BbiB. 3 A1 HXe YeM Ha BbiB. 2, — HA Bbl-
Boge 1 noruyecku Honb, HL1 He roput. Ha Bbi-
BoAe 6 HanpsbkeHue Gonblue Yem Ha BbiB. 5,
3HauUUT Ha BbIB. 7 HOMb, U HL2 TOXe He ropuT.

[voa VD1 ucknioyaeT BbIXo4 wyna u3 cTtpos
OT HENPaBUbHOTO NOAKIMIOYEHUS NUTAHUS.

fetann wyna cobpaHbl 06bEMHLIM (BO3AYLL-
HbIM) MOHT@XOM B KOpMyCe MOHTEpCKOn
oTBEPTKM Ans noucka ¢as. B okowko BMeCTo
HEOHKW BbiBEAEHbI ABa cseToanoaa. OTeepTka
3aToueHa A0 cocTosHus wwuna (wyn). C Topua
BblBeAEeHb! ABa NpoBoAa C kpokogunamu. ITu
npoBOAa CryXaT ANA NOAKNOYEHUS K LUMHAaM
NUTaHWA Ha NNaTe JIorMYEeCKoi CXEMbI.
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A3BYKA YKB-ATITTAPATYPbL

Yacre 1. Bnoku YKB annapartos
Crarbs 7. Broku 3agalowmx reHepaTopos
(NMpodonxeHue)

YMHOXMTENHU YACTOTbI.

Ana pabotbi NIOGUTENBCKMX PaaMOCTaHUMIA Ha

BbICOKOYACTOTHbLIX yyacTkax YKB u CBY auwana-

30HOB rETEPOAUHBLI MPUEMHUKOB W NepefaTUMKoB

CTAQHOBSTCA MHOroKackagHbiMU. 3adalouwmin reHe-

paTop, KOTOpbIi SBASETCA MEPBbIM  KACKaAoM

retepoanHa, O06blMHO paboTaeT Ha [AOBOSILHO

HM3KON uyactoTe. [lenaetcss 3T0 MO PasHbiM

npu4nHaM.

e Ha Hu3kux yacTotax npouje nopobpatb Heobxo-
AMMbIA  KBapueBbIi pesoHaTop MM  CO3AaTh
6onee 6naronpuaTHble yCIoBUSI ONS CTabunu-
3auMM 4acToTbl B reHepaTopax C napameTpu-
yeckow cTabunusaumen.

e Ha HM3KMX 4acToTax Jjierye OpraHu3OBbIBaTb
ynpasneHue YacToToi reHepaTopa.

e OTCYTCTBME Y papnonobuteneit BbICOKOYACTOT-
HbiX KBApLIEBbIX PE30HATOPOB.

Bbixoa

Puc.7.1a

c4
:[2200

MHorokackagHbiil reTepoAnH COCTOUT U3 reHepa-
TOpa U NOCNEAYIOLNX HECKOMbKUX KacKkaaos YMHO-
KEHUA YacToTbl A0 HEO6X0AMMON paboueit Benu-
YnHbl. Tak, HanpuMep, ecnu Ham Heobxoaumo Ans
KB paavonpueMHuKa, MMelowero Nto6buTensckuil
avanasoH 21 MMy paspaboTatb KoHBepTep ANs
npuemMa curHanos B AvanasoHe 145 MY, — HyXHO
€o3aaThb reTepoanH ¢ paboveid yactotoit 123 MIu.
MonyunTb Takylo pabouyyld 4acToTy MOXHO Hec-
KONbKUMU  CMocobamy, C UCMONb30BAHWEM CaMbIX
pa3HoOBpasHbIX KBapueBbX pe3oHaTopoB. OAHWM
13 BapUaHTOB MOXeT 6biTb npumeHeHne KP Ha yac-
TOTYy 13,66 M. B 3TOM Cilyqae COBCTBEHHO reHe-
paTop AOMKEH reHepupoBaTh 4acToty 13,66 My, a
cnefylowme figa  Kackaga AOMKHbI - BbINONHWTDL
YMHOXEHME 3TOW YacTOThl B 9 pas3, T.e. KaXablit U3
KacKafoB [O/MKEH YMHOXaTb 4acToTy Ha 3, wam,
KaK roBOPAT, KaX/Abll M3 3TWUX Kackafos AOMKEH
paboTaTb B PEXWUME yTPOUTE/IS 4acTOThI.

_____________ 4 ngetca

Kak npasuno, ymHoxuTenbHble kackaael
8 Gonbliee uucno pas B IOGUTENBCKON
NPaKTMKe WUCMOnb3yioTcs peaKo.

CxeMbl NPOCTbIX YMHOXXMTENEH 4acToTbl.
DaKTUYECKN YMHOXUTEb YacToTbl He SBNSETCS
KaKUM-TO HEOObIYHbLIM, CrMeLManbHLIM KackagoM, a
MpeacTaBnseT coboi  OBbiUHbIA  ycUAUTENbHINR
Kackaj BbICOKOM 4acToThl. Ha puc. 7.1 npuseneHs
[1BE CXEMbl NPOCTBIX YMHOXUTENEN YacTOTbl.

CxeMa Ha puc. 7.1, npeAcTaBnseT coboit 0BbluH-
bI kackan YBY. Peauctopamu R1, R2 u R3 ycraHas-
NnBaeTCs pexuM paboTbl TpaHaucTopa VT1. KoHTyp
L1C3 nomkeH 6bITb HACTPOEH HA YacTOTy HYXHOM
rapMOHMKW 3NEKTPOMArHUTHBIX KonebaHuiA, nocTy-
nalowmx Ha 3ToT Kkackag 4depe3 Cl OT Kackapa
npegbiaywero. BbigeneHHbin B kKoHType L1C3
CUIHAN HyXXHOW YaCTOTbl NOAAETCA K cneayouieMy
Kackaay depe3 koHpeHcatop C5. Pe3suctop R4 v
KoHfaeHcaTop C2 npepoTspawaloT nonagasme BY
HEpPruu B Lenu nuTaHus (SBNsoTCS 610KUPOBOY-
HbIMU 3N1EMeHTaMu).

Cxema Ha puc. 7.1,6 yxe MMeeT 3HauuTesibHble
OTIN4US OT NpeablayLiei cxembl. MnasHoe oTAnure
B TOM, 4TO TpaH3ucTop VT1 B 3TOif cxeMe paboTaeT

_____________ B K/OYEBOM pe-

R3 100 *9B | Xume, T.e. TOK
1 |qepe3 TpaH3uc-
c3 | Top  npotekaet
4.15 | TONbKO BO BpeMs

| FpOXOXAeHMA Ye-

L | pes 6asy TpaH-
| > | 3ucTopa uMny”nb-
Boion | ca nonoxutenb-

| Horo nonynepu-

| opa konebaHui,

| KOTOpble  MOCTY-

PUC.7.16 :I’laIOT yepes Cl1.

KoHTyp L1C3 sB-
napan-
NenbHOW  Harpyskoi, HAaCTPOEHHOW Ha 4acToTy
HY)KHON rapMOHWKWU. BbifieneHHbIA B 3TOM KOHTYpe
CUrHaN HYXXHOW 4acToTa NoAaeTcs K Cieaylowemy
Kackagy vepes C4.

CxeMbl ABYXTaKTHbIX yABOUTENEH
TpebosaHue 0 HEOBXOAUMOCTM COAEPKAHUS B CUT-
Hane retepoAavHa MUHMMAanbHLIX WYMOB, KOTOpbie
3aBUCAT OT Hanuuua B curHane 6onbworo vncna
FapMOHUK, TMOCTaBUNO 33Aayy YMeHbLWUTb YMCNo
3TWUX FapMOHMK.

BbiNONHWTL NOCTaBNeHHYO 3apady YAaeTcs ¢ no-
MOLLbIO CMeLmnanbHbIX ABYXTPAH3UCTOPHBIX YMHOXU-
Tenewn, B KOTOPbIX 3T /1Ba TPAH3NCTOPA BKIIOYEHbI
no ABYXTaKTHOM cxeme. Ha pwc. 7.2. npuseaeHa
NpUHUMNManbHas cxeMa ABYXTAKTHOTO yABouTens
4acToThl.

TpaH3MCTOPbI Ha CxeMe puc. 7.2 BKIIOYEHbI MO Tak
Ha3blBaeMol [ByxTakTHOM cxeme. [leno 8 Tom, yto
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Ha 6a3bl 3TUX TPAH3UCTOPOB MOCTYNalT NPOTUBO-
(asHble CUrHanbl U B TeYeHWe OAHOro w3 nosy-
nepuo/ioB NOCTYNaloWero curHana paboTtaer TpaH-
3uctop VT1, a B TeyeHwe BTOPOro nonynepuoaa
pabotaeT TpaH3uctop VT2. MMockonbky 3TW ABa
TpaH3ucTopa paboTaloT Ha O6LLYI0 ANst HUX Harpys-
Ky, TO B 3TOW Harpyske, 3a OAWH MEPUOJ YacTOThi
NOCTYNAIOLEro Ha Kackaj curHana, BO3HWKAIOT [Ba
nepuosa y>e HOBOM, YABOEHHOW YacToTbl.

Ecnv nocrynalowmii Ha TakoW Kackag curHan
[I0CTaTO4HO CUAIBHBINA, TO TOYHO TakuM e 06pa3om
Ha BbIXOAE MOXHO BbIAENWUTb U YETBEPTYIO rapMo-
HWKY NOCTYNarowero Ha BXod curHana.

Kak Bbl yXe 3aMeTuin, ABYXTaKTHbIA yABOWUTENb-
Hblii Kackaz BblAENsSET B CBOEW Harpyske ro/1bKO
YeTHbIe rapMOHHKH. Bce HeyYeTHsle rapMo-
HHUKH 1OZaBAIAIOTCA N B NOCNEAYyIOWeM curHane
YXe He MpUCyTCTBYIOT.

CurHan, KOTOpbIN AOMKeH BbiTb YABOEH, Bblae-
nsetcs B KoHType L1C. Mosepx kaTywku L1 Hama-
TbIBAETCA KaTylluka L2, BbINOMHHAA U3 ABYX OTAENb-
HbIX NpoBoaoB. [lenaetcs katywka L2 cnenybo-r
LWnM 06pa3oM. HyXHO OTMEpPUTbL U OTpesaTb ABa |
OAMHAKOBbIX KYCKa W30/IMPOBAHHOTO  TOHKOrO |
npoBoAa, A/MHa KOTOPbIX AO/MKHA 6biTb AOCTa- |
TOYHOW AN HaMOTKU noBepx KaTywku L1 3.5
BUTKOB, U3 KOTOPLIX ByAET COCTOATb KaTyluka L2. |

3aTeM ABa KOHL@ 060MX NPOBOAOE 3axwuMatoTcs u | C1

3TW [Ba NPOBOAA CBMBAKOTCS B eAWHbIA XKIyT. |
Mocne HaMoTkM KaTywkn L2 nonyumslummcs |
XKIYTOM W 3aKpenneHnu eé BUTKOB, Hayano ofHo- |
ro 3 NPoBOAOB COEAMHAETCH C KOHLIOM Apyroro |
nposoaa. TakuMm nyTeMm obpasyetcs cpeaHss |
Touka KaTywku L2, kotopas coeauHsetcs c |
kopriycoM (3azemnsietcs). Octaslwmecs koHed |
nepsoro Nposoda M Havano nposoaa sroporo L
noaKNlo4aoTCs, Yepe3 KoHaeHcaTopsl C1 n C2, k
6a3am TpaHsucTopos VT1 1 VT2.

TakuM nyTeM opraHusyeTcs  npoTusodasHas
nopava curHanos k 6azam VT1 n VT2,

Ha puc. 7.3 npusefeHa NpuHUMNMaNbHAs cxema

Bxog

R2 200

+H12V

-
|
|
|
|

Bxop I

% Bbixog |

R1 150 I

c |
|

|

|

|

c1150 :

Puc.7.3 H |

BTOPOrO BapuaHTa [BYXTaKTHOrO YABOMTENS 4ac-
TOTbl.  CXeMa 3TOro BapuaHTa HECKONbKO npoLie 1
COAEPXMUT MeHbLUEEe KONMYECTBO AeTanei, Ho pabo-
TaeT Tak xe addexTuBHO. Kak Bbl yxe 3ameTunu,
Harpyska yABOMTENbHOrO Kackafja, ponb KOTOpol
BbINONHAET KOWTYp L3C3, BWIloMeHa B 3TOM
BapuaHTe nocieaosaTenbHO. B TakoM cnydae Hyx-
HO BCerfa NOMHUTb, YTO BbIXOAHbLIE MKOCTW TPaH-
31CTOPOB CK1AAbIBAETCA U OTBOA AN1S NOAKNOHEHNS
KaTYLWKX AO/MKEH pacnosaratbCs 6nmxe K 3asem-
NIeHHOMY No BY KOHLly KaTyLuku.

TOK 4epe3 TPaH3UCTOpbl, W BMECTe C HuM,
ycuneHue yABOEHHOro CUrHana perynupyercs noa-
6opoM BenuuuHbl conpoTuenenns R1. Emkocts C1
06bl4HO 6epetcs B npeaenax 120...200 nd.

YMHOMXMUTENTN HEYETHbIX FAPMOHMNK

Ecm ABYXTaKTHYIO CXeMy YMHOXWTENs 4acToTbl
HECKONbKO MpeobpasosaTb, OHA CTaHET CAYXWTb
YMHOXKWTENIEM HEYETHBIX FapMOHUK W MOAABNATH
rapMoOHUKMN YeTHble. Ha puc. 7.4 npuseaeHa cxema
[BYXTaKTHOrO YTPOUTENS 4acToTbl.

L1

OCHOBHOE OT/IMYME CXEMbl 3TOMO0 YMHOXMUTENS
COCTOWUT B TOM, YTO B LENSX KOMIEKTOPOB U OAHOrO
u ppyroro TpaHsuctopos (VT1 n VT2) pacnona-
raloTCs MO OAHOMY KOHTYpY (L3 v L4), HacTpoeH-
HOMY Ha HYXXHYIO rapMOHUKY. Kaxabli U3 3TUX KOH-
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TYPOB  HacTpauMBaeTcsi  CBOMM  COBCTBEHHbLIM
noaCTpoeUHbIM KoHAeHcaTopoM (C3 u C4). B Touke
noBoja NUTaHNA 0643aTeNbHO AO/MKEH HaXOAWUTLCS
6N0KUPOBOMHbIM KOHAEeHcaTop C5. B ocTanbHOM 310
0BbiUHbIN ABYXTAKTHbIA YMHOXUTENb.

Ha pwuc. 7.5 nokasaHa ©xema ewe OAHOro
[IBYXTaKTHOrO yTpouTens. B 3Tol cxeme B uenu u
OAHOrO W Apyroro TPaH3UCTOpa pacrnonaraercs
oanH kowTyp L3C3. MNuTtaHne nopaetcs B 0TBOA OT
cpeaHen TouKKM KaTywwku L3 obsizaTenbHo Yepes BY
nApoccenb Aipl.

YMHOXHUTEND YacTOThl C ®AMY

CucteMa (pa3oBoi  aBTOMOACTPOWKM  YaCTOTbI
(®AMY) — 370 BeCbMa BaXHbIM W MONE3HbINA Yy3en,
BbiMyCKaeMblii B BWAE OTAENBbHOW MHTErpanbHoM
CXeMbl MHOrMMM  mpMamu M3roTOBUTENAMM.
®AMY copepxuT (Pa3osblit AETEKTOP, yCunuTeNb U
reHepaTop, ynpasnsieMblii HanpsbkeHueM (I'YH), u
npeacraensieT coboit coueTaHue B OAHOM Kopnyce
aHanoroso U uudposoit TexHuku. GAMY npume-
HAETCA ANst TOHANbHOro AEKOAWPOBaHUA, AeMoay-
nsumm AM- 1 YM-CUrHanoBs, YMHOXEHMS 4acToT,
YaCTOTHOrO CUHTE3a U BO MHOTUX APYruX Cly4anx.

fax ®a3osbii HY-chunbTp
AeTeKTop
AN '
fryH
Ynpasnsiowee
IYH HanpsxeHue
Puc.7.6

Yxe ¢ gaeHero spemenn ®AMNY nepectana 6biTb
ynenomM npocdeccroHanos. C NosiBNEHUEM Ha pbiHKe
MukpocxeM GAMY  paauoniobutenn Bce 6Gonblie
HaUMHAIOT WMCMONb30BaTb 3TU YCTPOICTBA B CBOMX
KOHCTpyKuUumsx. lpaxkTuyeckoe npumeHeHne GAMNY
CTAHOBMTCS CPEAN P aAMONIo6UTENel —  KOHCTPYK-
TopoB Moaol M B noboe paaMoTexHUueckoe
w3fenve noiTalotca  BCTpouTb DAMNY, xota 8

6

Boixog |

~ Tak

| HEKOTOpbIX CNy4asx nonyyaercs B pesynibTaTe
| YXyAweHWe xapakTepuctuk. [eno g ToM, 4to GAMY
| wyMnT. OAHWM MUKpOCXeMbl GAMY WyMAT MEHbLLE,
| Apyrve ~ 6OnblLe, HO BCe PaBHO IWyMAT, MOTOMY
| 4TO BO3MOXHOCTW CO3[3HMS LyMa 3aNn0XeHbl B
| camy ocrosy ®AMNY.

MonpobyeM pasobpaTbCsi B oOcHoBax paboTbl
| ®AMY. Ha puc. 7.6 nokasaHa knaccuueckas 6710k—
| cxema ®AMY. OCHOBHbIE KOMMOHEHTLI DATMY: (a3o-
| BbIN feTexTop, HY — GUNLTP, yeunutenb curHana v
ITYH (FeHepaTop Ynpasnsemblii HanpsokeHuem).
| Mpwn coBMecTHoOM paboTe 3T KOMMOHEHTbI CO3AAIOT
Ha3biBaeMbll  <NOHTYp perysinpoBaHnA
@AY,

®a3oBbii AETeKTop — YCTPOMNCTBO, KOTOpoe
OCyWeCTBNSET CpaBHEHWE [ABYX BXOAHbLIX 4acrot
(oaHa M3 KOTOpbIX 3TafnoOHHas) U (HOPMUPYET
BbIXO/JHOM CUrHas, NPONopLMOHabHbINA WX Gasosoit
PasHOCTK (ecnu, HanpuMep, YacToTbl Pa3MyaloTCs,
TO Ha BbIXOAE NOSBUTCS MEPUOAUYECKUI CUrHan Ha
pasHOCTHOM yactote). Ecin fgx He paBHa fryw, TO Ha
BbixoAe (ha3oBoOro AeTeKTOpa MOAB/ISETCA CUrHan.

3707 curHan noctynaet Ha HY—punbTp, a 3aTeM
1 Ha yeunutens. OTOUNLTPOBAHHBIA U YCUNEHHbIN
curHan ¢asoBoi ownbkK GyaeT BO3AEHCTBOBaTL Ha
yactoty IN'YH, usmeHss ee B HanpasneHuu fgx. Mpun
HOpMasnbHbIX ycnosusx YH 6bICTpo npoussoauT
«3axBaT» 4acToThl fgy, NOAAEPXKMBAS MOCTOSHHbIN
(azoBbii  CABAT MO  OTHOLWEHWIO K  BXOAHOMY
curHany.

Ecm  ®AMY  ucrnonb3yetca  Kak — YMHOXUTENb
4acToThl, TO Mexay BbixoaoM MNYH u ¢a3oBbiM fle-
TEKTOPOM BKIIONAIOT AENUTENb YacToThl Ha Ben-
YuHy n, obecneunsasi, TakuMm o6pasoM, YMHOXEHUE
BXOZIHOW 3TafIOHHOM YacTOTbi fgx HA BENMUKHY M.

CaMbiM NPOCTbIM (Da30BbIM AETEKTOPOM ABNSETCA
umdpoBoi  AeTekTop,  NpeacTBAsioWMA  coboit
anemeHT WUCKNIOYAIOLWLEE WU, coxemaTtunyeckoe
1306paxeHue KOTOPOro nokasaHo Ha puc. 7.7,6. Ha
pucC. 7.7, CXeMaTM4HO MOKa3aHo Kak obpasyetcs
curHan Ha Bbixoge ®[. Ha puc. 7.7,8 nokasaHa
3aBUCUMOCTb BbIXOAHOrO HaMpsKEHWA OT PasHOCTW
a3 npu ucnonb3oBaHUM GUNbLTPa HU3KKUX HaCTOT U
NpsAMOYronbHOr0  BXOAHOrO  KonebaHus o
CKBaXHOCTbIO 50%.

®a30Bblit AETEKTOP, NOCTPOEHHLIM Ha 3neMeHTe
NCKIHOYAIOLLIEE NN, BCerpa reHepupyeT BbIXoa-
Hoe KonebaHue, KOTOpoe B AaNbHEAWEM AOMKHO
GUNBLTPOBaTLCS C  NOMOWbI0  (pUbTPA  KOHTYpa
perynuposaHus. Takum o6pazoM, ®ANY ¢ pa3osbiM
NETEKTOPOM TaKOro TWMa COAEPXKUT KOHTYDPHbINA
bunbTp, paboTalowmii Kak GUALTP HWKHUX YacToT,
CrNAXVBAIOWMIA NOrUYeckuii BLIXOAHOW CurHan. B
TaKOM KOHType Bcerga NpUCYTCTBYET HEKOTopas
OCTaTouHasi nynbcauus W, C1eaoBaTe/ibHo, nepuo-
Avveckmne asosble u3MeHeHns. B Tex cxeMax, rae
DAMY ucnonbyetca Ans yMHOXEHWUS WM CUHTe3a
YacTOT, K BbLIXOAHOMY CUrHany A06aBNSIOTCA ewe n
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OnopHbii
curHan

OnopHbin
curkan +CurHan

| YMHA CcoBMagaer ¢ Bel'WNVIHOﬁ,
| “3MepsieMoit C Lenbio hopMMpoBa-
| HUS curHana owmbku mnn 6bina no
| KpaliHe#t Mepe e#t  nponopumo-
| HanbHa.

| B cucremax ®ANY ocywecTtens-
| eTcs uHTerpupoBaHue. Mol u3Me-
| psiem a3y, a perynupyem yactoty,

6

] OnopHbiit curHan =1 Ucp
| Curran

> e
i Jnn

«BOKOBbIE NONOCH! (ha3oBoi MogynsLumn». dasosble
M3MeHeHMs U pa3oBas MOAYNSLMUS Bbi3blBAIOT sBne-
HWe, KOTOPOe Mbl Ha3blBaeM LUYMOM reHepaTopa.

dunbtp HY coctouTt, Kak npaswno, 3 R u C
3NEeMEeHTOB. B 3aBMCUMOCTM OT YUCNa 3N1EMEHTOB U
BbINONHAEMbIX (PYHKUMI, GURbTPLI MOryT 6biTb
nepeoro WKW BTOPOro nopsaka. Yacto wucnonb-
3YIOTCS PasiMuHble CXeMbl akTUBHbIX HY dunbTpos
Ha TPaH3WUCTOpax WU OMepaunoHHbIX YCUANTENsX.
MONOXMTENbHBIM CBOWCTBOM TakuX (UNLTPOB SBAS-
€TCA TO, YTO aKTMBHbIE (DUNLTPLI NOYTU HE BHOCAT
ocnabneHus curHana.

Ycunutenb., B KadectBe ycunutens  MOXHO
MCNoMb30BaTb  ONEPaUMOHHbIM  ycunuTens  Tuna
K140YA7 wnun ppyroi. WUnu TpaH3ucTopHble avdde-
peHUManbHbe YCUAIUTENU PasfiuiHON CIIOKHOCTY.

FeHepaTop, ynpaBAsieMblii HanpsHKeHneMm
ABNAETCA BAXHLIM KOMMOHeHTOM ®AMY. Ero wvac-
TOTOW MOXKHO YMNpaBnsiTb, WCMOMb3ys BbIXOAHOW
curHan  asosoro fAeTtektopa. Hekotopble WUMC
®AMNY coaepxaT MNYH (Hanpumep, 564IT1). B npuH-
uune, B kadectee I'YH roauTcs no6olt reHepaTop,
4acTOTON KOTOPOro MOXHO YNpasisiTh NOCPEACTBOM
Bapukana. 3aBMcuMMOCTb YacToThl [YH oT ynpasns-
owero Hanpsexus, ucnonbsyemoro 8 ®ANY, mo-
XET He 06nafaTh BbICOKOW NMHENHOCTLIO, OHAKO B
Cnyyae 60/bLION HENMHEMHOCTW KOIMULIMERT yCu-
NeHns B KOHTYpe perynupoeanus 6yaet wusme-
HATbCSA B COOTBETCTBUW C 4aCTOTOM CUrHana v npu-
nietcs obecneunaTh 60MbLUNIA 3aNac YCTONYMBOCTH.

Oco6eHHOCTb npoekTrupoBanna GAMY

®a30BbIA AETEKTOP BbIPabaThIBAET CUrHAN OLIMGKY,
COOTBETCTBYIOWMIA  PAa30BOMY  PaCccornacoBaHuIo
MeXay BXOAHBIM U OMOPHbIM CUrHanamu. YacroToit
'YH MOXHO ynpasnsaTb, NOAaBas Ha ero BXoA
COOTBETCTBYIOWEE HanpshkeHue. Kasanocb 6bl,
30€Cb MOXHO MOCTYNUTb Tak Xe, Kak u B Nio6oM
APYroM ycunuTene ¢ 06paTHOW CBSi3blo, BBOAS
KOHTYP PerynMpoBaHns C HEKOTOPbIM KO3MdULmMEH-
TOM nepepayn. OaHaKO UMeeTCs OAHO CYLIeCTBeH-
HOe OT/MnuMe. B ycunutene C 06paTHOW CBS3bIO
perynupyeMas C foMOLLbIO 06paTHOM CBA3W BENu-

2n/3 2n ®asa | Ho (asa siBNISIETC MHTErpanoM or

| YacToTbi. 3a cueT 3TOro B KOHTYpe
| perynvposanus nosensetcs haso-
| Boiit casur 90°.

| Takoit WHTerpaTop, BKMIOYEHHbI
I's koWTyp o6paTHoit  cBsi3n,

______ | cywiectseHHbIM 06pasom BusieT Ha

paboTy CxeMbl — AONOMHWUTENbHOE 3anasfblBaHue
no ase Ha 90° Ha vactorax, rae KoapdPuumeHT
YCUNEHNs paBeH efuHuue, Bbi3biBaET CaMOBO3-
6yxaeHue. MpocToe pelueHWe 3aKII0HAETCH B TOM,
YTO6bl He BK/IOYATb B KOHTYP KOMMOHEHTbI, KOTO-
pble 43T AONOMHWTENbHOE 3anasfpbiBaHue no ¢a-
3e, N0 KpailHel Mepe Ha Tex yacToTax, rae Kosd-
dUUMEHT ycuneHus 61130K K eanHuue. 3T0 — OAuH
M3 MOAXOA0B U OH NPWBOAMT K TOMY, YTO Hasbl-
BAETC “KOHTYPOM NEepBOro nopaaKa».

Bnok-cxema ¢ KOHTYPOM NepBoOro nopsaka B 3TOM
Clydae BLIMAAUT TOYHO TakK Xe, Kak paHee
npuseaeHHas énok-cxema ®ANY (puc. 7.6), Ho 6e3
PUNBTPa HUKHWX YacToT.

XOTS KOHTYypbl NepBOro nopsaka BO  MHOMMX
CUTyauMsX oOueHb YAOBHbI, OHWM He obnagawT
HEO6XOANMbIMU CBOWCTBAMM HaKOMWUTENST 3HEpruu,
KOTOpble MO03BONAIOT reHepaTopy, YnpasnsemMoMmy
HanpshkeHueM, CrnaxumBaTb NoMexu u nykTyaummn
BXOAHOrO curHana. bonee TOro, KOHTYp nepsoro
rnopsaka He COXpaHseT MOCTOSHHbIM  (ha3osoe
COOTHOWEHNE MeXAy OMOPHbIM  CUMHAaNoOM ¥
curHanom MYH, Tak kak BbIXOA (ha30BOro Aerexkropa
HenocpeacTseHHo ynpasnaet MN'YH.

B «KOHTYp BTOpPOro nOpSAKa» BBOAUTCS
[ONONHUTENbHAsA UNbTPaLMS Ha HU3KOW YacToTe C
Lenblo NpefoTBpalieHns HeycToMuMBOCTW. Takow
KOHTYp 06nafaeT CBOMCTBOM HaKOMUTENsi SHeprm
(«MaxoBvKa») W, KpOMe TOro, YMeHbLIaeT «auana-
30H 3axBaTa» M YBENUUMBAET BpPeMs 3axsaTa.

MpakTyeckn BO BCEX CUCTEMAX NPUMEHSIOT KOH-
Typbl BTOPOro Nopsifika, NOCKONbKY B 60/bLIMHCTBE
npuMeHeHuin cuctema ®ANY pomkHa obecneunsatb
Manble @nykTyauun 6asbl BbIXOAHOrO CUrHana, a
TaKkKe 06nagatb HEKOTOPLIMW CBOWCTBAaMU NAMSATH
N «Maxosuka». KOHTYpbl BTOPOro Nopsifika MoryT
MMEeTb BbICOKWI KOIDMUUMEHT Nepeaayn Ha HU3KUX
4acToTax, YTO 06ecrneynBaeT MOBbLILEHHYK YCTON-
4YMBOCTb (NO aHanorMn C AOCTOMHCTBAMM BbICOKOrO
KO3(PULMEHTE  YCUNEHMS B yCunuTensx C
06paTHOI CBA3bIO).

Tanuyves " A.

Upoaom/re/-me crnegyer. . .
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TAMMEP ONA NOBOPOT

AHTEHHbI.

R2 33K

Grepomie)
Yack! 1 C1 4700p
3ymmep !
~

Cxema npefHasHaveHa Ans aBTOMAaTUYECKOrO
NOBOPOTA @HTEHHbI KaXAbIN Yac Ha onpeaenex-
-Hblit yron. E€ Tak xe MOXHO UCMonb30BaThb AN
ynpasneHusi noBoOpoTOM conHeuHow OGatapeu
VNN KaKUX-TO APYrUX YCTPOUCTB, KOTOPbIE HYXHO
noBopaunBaTbh Yepe3 Kaxabiil 4ac Ha HEeKOTo-
pbin yron. MexaHuam nosopoTta 34eCb He onu-
CaH, — TONbKO 3neKkTpoHuka. B cucteme mexa-
HW3Ma AO0MmKeH ObiTb YCTaHOBNEH ONTUYECKUN
AaTuMK MOMOXEHWs, — OTKpbITas onTonapa
cBeToanoa — (HOTOTPAH3UCTOP, MeXay KOTo-
PbIMK NOBOPAYNBAETCA HENPO3PaAUYHOE KONeco C
npocseprieHHLIMU B HeM oTBepcTusiMu. Koneco
[OMKHO  ObiTb  MEXaHW4yeckn CBSi3aHO C
NOBOPOTHLIM MexaHnu3Mom. OTBepCcTUs B Konece
AOMKHBLI BbiTb pacronoXeHbl Tak, YTobbl nocne
Ka)KAoro OAHOKPaTHOrO MOBOpPOTa Ha Heobxo-
OUMBI yron OTBEPCTME O0KasblBanocb Mexay
CBETOoAN0AOM U (DOTOTPAH3UCTOPOM AaTumKa.

Tanmep «Kaxablit 4ac» B NEepBOM BapuaHTe
(pucyHok 1) cpaenaH Ha OCHOBE KapMaHHbIX
3NEKTPOHHbIX 4YacoB, Y KOTOPbIX €CTb (PYHKLUA
KaXablih Yac m3gaBaTb KOPOTKWUWA  3BYKOBOW
curHan. 3ByKo4acToTHbIe UMMYMbCbl CHUMAKOTCS
CO 3ByKOWU3Ny4yaTesnis 4acoB M NOCTynalT Ha
copmupoBaTenb NOTUYECKUX UMNYNbCOB  Ha
TpaHauctope VT2.

Mpu noaaun yacamu curHana Ha Kosnektope
VT2 06pasyioTcs UMnynbChbl, KOTOPbIE MHBEP-
TupyloTcsa anemextom D1.1 noctynatwoT Ha RS-
Tpurrep Ha anementax D1.2-D1.3. Mepsbiii xe
UMNYNbC «NEepekuabIBaeT» TPUITEp B eAuHuY-
Hoe coctosiHne. Knioy Ha TpaHsuctopax VT3 u

D1 - KS61NES

A VT4 oTkphiBaeTcs u nogaet Tok Ha OOMOTKY

pene K1, koTopoe cBOUMMW KOHTaKTaMM BKITHO-
4YaeT nuTaHve snekTpoMoTopa NOBOPOTHOTO

VD1
KAS22

Bpycok

MexaHu3ma. MexaHu3m npuxoauT B ABUXKEHUE 1
noBOpaYMBaEeTCsl KONECo C OTBEPCTUSIMM, Kpan
KOTOPOro HaxoAMTCs B LWEeNnu ONTU4ECKOro
AaTuvka. Kak Tonbko ouepeaHoe oTeBepcTue B
Konece NpUMXoaMTCS Ha 3a30p Mexay oTopaH-
3uctopom VT1 n csetoamoaom HL1 choToTpan-
3UCTOP OTKPLIBAETCH W Ha BbIXOAE dNEMeHTa
D1.4 Bo3HukaeT norudeckasn eaunuua. RC-uens
C3 R3 13 3T0ih eauHuLbl hopMupyeT KOpOoTKui
MMNynbC, KOTOPbIA Bo3Bpalaetr RS-tpurrep B
MCXOAAHOE COCTOSIHWE. ONeKTPOMOTOp MeXaHW3-
Ma BbIKIIIOYAETC U NPOLECC MOBOPaYUBaHUA
ripekpaLyaeTcs (A0 o4epeaHoro yaca).

KHonka S1 cny»xuT ANA  NPUHYAUTENbHON
YCTaHOBKM TpuUITEpa B HyneBoe COCTOsIHME.

KOHCTpyKUmMs OnTUYECKOro Aatuvka rnokasaHa
Ha TOM e PUCYHKe. 3aroToBKOW CRyXuT aepe-
BSIHHbIN ~ Opycok  pa3mepamu  npuMepHo
50x20x10 mm. B Hem npocseprneHo oTsepcTue
no AuameTpy kopnyca CBeToauoaa U poToTpaH-
3ucTtopa (OHW 0AMHAKOBbI). A 3aTeM, B LUEeHTpe
6pycka caenaH nponun Takow LWMPUHLI, 4TOGbI B
HeM cB0OOAHO MOrMI0 BpaLWaTLCA KONEco C
oTBepCTMAMU. DOTOTPAH3UCTOP W CBETOAUOA
3aKpenneHb! NPy NOMOLLM 3NOKCUMAHOIO Knes.

Yucno oTBepcTuUiA B Koslece 3aBUCHT OT TOFO Ha
KaKoW yron AOMKHO NOBOPa4MBaTbCH MCNONHU-
TenbHOe YCTPOWCTBO W OT TOro, KakuM 0Bpasom
AaHHOe KONeco CBA3aHO C NOBOPOTHLIM Mexa-
HU3MOM. [leno B TOM, 4TO MOBOPOTHLIN Mexa-
HWU3M COCTOMT W3 3NEKTPOMOTOPa U peaykTopa.
Ecnu, Hanpumep, 06bekT AOIKEH NpoATW
OKPYXHOCTb 3a 24 uaca, W KOneco Henocpea-
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CTBEHHO CBSI3aHHO C HUM, TO B KOnece AOMKHO
6bITb 24 oTBepCTUSA. HO ecnu koneco cBs3aHo C
OAHOW U3 LWeCTepHeW peaykTopa, KoTopas,
Hanpumep, BpaljaeTcs B LWeECTb pa3 ObicTpee,
obbekTa, TO Ha Konece AOMKHO ObiTb BCEro
YeTblpe OTBEPCTUS.

Ha pucyHke 2 npuBeseHa cxema BTOpOro Ba-
puaHTa 3nekTpoHHoro 6noka, B KOTOpPOM
MMNYNbCbl C MOBTOPEHWEM B OAUH Yac hopMu-
pyloTCca «cobCcTBEHHbIMKM cunamuy». Haubonee
NpocTo CO3AaTb MMNYMbCbl C MEPUOAOM B 4ac
MOXHO MCNonb3ys ABe Mukpocxembl K176 UE12.
3TN MUKPOCXEMbI Y€ AOBOMbHO YCTapesLuue,
HEKoTOpoe Bpemsi TOMy Hasaj Ha Hux Aenanwu
3NeKTPOHHbIE Yacbl C UHAMKAUMEN Ha CBETOANO-
Aax MM JIIOMUHECLEHTHbIX  MHAMKaTopax.
Mukpocxema D1 popmupyeT umnysnbCbl cneay-
1olwmMe ¢ NepMoaAoM B OAHY MUHYTY. [ins aToro
ucnonb3yeTcss e€ KsapueBsblil reHepaTop C
BHELWHUM pe3oHaTopom Ha 32768 'y n asa eé
cuetumka. [lepBblii CYETUMK AENUT  JaHHYI0
4acToTy Ha 32768 n Ha ero Bbixoae (BbiB. 4)
umnynbcbl ¢ Yactoton 1 'y, Bropow cueTumk
AenuTt yactoTy Ha 60. Ero Bbixog — BbiBog 10.

[anee, 4ToObl NONy4UTL UMAYNLCLI C NEPUO-
AOM B OAWH Yac WCronb3yeTcs ele oaHa
mukpocxema K176UE12 (D2), Ho Tonbko eé
cyeTumk-genutens Ha 60. B pesynbTaTte, Ha
sbiBoAe 10 D2 nonyuatoTcs MMNynsCbl C Nepuo-
[IOM B OAWH vac.

B npuHumne, atm umnynbCbl MOXHO Gbl cpasy
noaate Ha RS-Tpurrep. Ho, geno B TOM, 4TO
noriyeckas eguHuua Ha Boeixoge D2 nossns-
etca He yepe3d 60 MUHYT, a yepe3 40 MUHYT.
3arteM, oHa aepxutcs ewe 20 MUHYT. 3TO Npu-
seno Obl k owubkam B pabote RS-Tpurrepa.
[axe, ecnn Ha ero BXoAe BKOUUTL (POpPMU-
poBaTenb KOPOTKUX MMMYynbCOB, BCE PaBHO,
nepsbivt Yac Obin 6kl HENONHBIM.

Ha nomotuue npuxoaut D-TpUrrep MUKpOCXeMbI
D3. mnynbcb € Bbixoga D2 noctynaioT Ha ero
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cuHxpoBxoa C (BbiBoA 3) uepe3 MHBEPTOP Ha
TpaHauctope VT2. Tpurrep ¢ NpUXoA0M MONHO-
ro UMnynbca yCTaHaBMMBAeTCA B eAVHUYHOE
cocTosiHne (kak Ha Bxoge D). Knioy Ha TpaH3uc-
Topax VT3 u VT4 oTkpbisaeTtca u yepes pene K1
nogaeT MUTaHWe Ha JMeKTPOMOTOp f0BOPOT-
HOro MexaHu3ma.

Koraa koneco nosepHeTCs Tak, YTO Mexay
(pOTOTPAH3NCTOPOM U CBETOAMOAOM AaTuuka
yCTaHOBUTCA  oTBepcTue,  (POTOTPAH3UCTOP
OTKPOETCS U Ha ero AMUTTEpPE NOSIBUTCS Hanps-
XEHWe ypoBHA normueckon eauHnusl. Liens C4-
R7 cchopmupyeT KOPOTKWA MUMMYNbC, KOTOPbIN
noctynut Ha Bxoa R (BbiBoa 4) D3 u BepHeT
TpUITep B UCXOAHOE HYNEBOE NONOXKEHNE.

B obeux cxemax, HanpshkeHue nutaHus +5V
MoxeT 6biTb 0T 5 A0 12V, HO NUTaTb LMpPoBYIO
cxeMmy OT ogHow uemu ¢ pene K1 He xenatens-
HO, TaK Kak 3TO MOXeT npuBecTn Kk cHoam.
MVICTOYHWMK MUTaHWS MUKPOCXEM [OMKEH ObiTb
CTabunbHLIM.

Hanpsbkenne 12V moxeT ObiTb ApyruMm, 3TO
3aBUCUT OT TWNa wucnonb3yemoro pene. 370
HanpshkeHne AO0MKHO ObiTb pPaBHO HOMWHAnb-
HOMY HanpsbxeHuio cpabatbiBaHus pene. ABTop
ucnonb3osan aBToMOOWNLHOE pene OT CXembl
3BYyKOBOrO cUrHana astomobunen «BA3».

Tunbl hoTOTPaAH3NCTOPA M CBETOAMOAA MOTYT
6bITb Apyrumu. MoxHo ncnonb3osatb VIK-ceeTo-
Anop nnu Apyrow oToTpaHsncTop. B cxeme Ha
PUCYHKE 1 MOXHO Aaxe BMEeCTo )OTOTpaH3uc-
Topa ucnonb3osaTth otoanoa B oTopesunc-
TOPHOM BKIlOMEHUN (NojoBpas conpoTuBneHne
R6). MoxHo B Kayectse (POTONPUEMHMKA
nonpobosate TpaHaucTtop Tvna MIT ¢ BCKpbI-
TbIM KOPNYCOM.

MoHTax caenaH Ha MakeTHoOW nevyaTHoW
nnate, NO3TOMy nevyaTHas nnata He npopabo-
TaHa.

Limenes b.B.
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CrIPABOYHIK

MUKPOCXEMA LA8604M —

MY TPAKT C Y3KOMONOCHOW UM

Mukpocxema LA8604M (SANYO) npegHas-
HayeHa ANA NOCTPOEHWS NPUEMHOro TpakTa
ycTpovicTea MoBunbHON cBA3n. OHa CoaepXUT
y3nbl ans obpabotkn curHana nepson MY 8
CynepreTepoanHHOM NPUEMHUKE C  ABOWHLIM
npeoBpa3oBaHneM 4actoTbl. Mukpocxemy Tak
XEe MOXHO WUCMOMb3oBaTh B NPUEMHOM TpaKTe C
OAHOKpaTHbIM  NpeobpasoBaHMEM  4acToThl,
€CInM yacToTa BXOAHOIO CUTHana He NPeBOCXO-
AT 90 MIy. B coctase LA8604M: npeobpaso-
BaTeNb 4acToTbl, COCTOSILLUA U3 CMEcUTEns u
retepoguHa, TPaKT YyCUNUTENs-orpaHuynTens
sTopor MY, y3KONOSIOCHOW 4aCTOTHBLIA AeTek-
TOp, NpeaBapuTenbHbii Y34, cuctema wymo-
MOHWKEHWS, COCTOALLAA U3 aKTMBHOTO punbTpa,
AeTekTopa wyma u Tpurrepa LLimuTTa, komnapa-
TOp ANs (hOPMUPOBAHWS BLIXOAHOIO LIMHPOBOro
curHana (npu npueme AaHHbIX).

Mukpocxema BbinonHeHa B kopnyce MFP24S c
BbIBOJAMM M0/, MOBEPXHOCTHbLIV MOHTAX.

HekoTopble napameTpbl.
1. AnanasoH nuratowero
HanpsaXeHnUa (VEC) ... 2,4..6V.
3. HoMuHanbHoe HanpshkeHue nur. ......... 3v.
4. MakcumarnbHO 0NyCTUMOE 3HaveHue
HanNPSHKEHUS MUTAHUS ......cc.oeveerernenenne
5. Tok notpebnexus npu Vec=3V
6. UyBCTBUTENbHOCTb NO BXOAY CMecuTens
npu COOTHOLEHUN curHan/wym 3 dB,
NPU VCC=3V ..o 5 dBu.
7. Hanpsbkenne HY Ha Bbixoae aemoayns-
TOpa (BbIB. 15) .oviiiiceee 170 mV.
8. MopasneHwe amnnNuTyAHOU MOAYNALMK
rNYOUHON 30% ...oooveeeiiereciiieee 40 dB.
9. KoappuumeHT HENMHERHbIX UCKaKEHN
Ha Bbixoae aemoaynsaTopa He 6onee .. 2%.
10. Nepekniouenue Tpurrepa LUmutra npu
BXOAHOM CUTHANE .........ceeeuninen 18 dBp.
11. F'uctepeauc Tpurrepa WmutTa ... 1dB.
12. Mpu Vee=3V noruyeckas eavHuua
Bbixoga Tpurrepa Wmutra .......... 22,8V.
13. Mpu Vee=3V nornyeckuit Homb
Bbixoaa Tpurrepa Wmutra ... <0,5V.
14. Mpu Vce=3V Hanpsikenune RSSI
npu BxoaHOM curHane 5dBp ......... >2,8V.
15. Mpu Vce=3V HanpsbkeHne RSSI
npv BxoaHoM curHane 35dBy ...... <0,5V.
16. KoahchuumeHT nepeaaym
CMECUTEIIN .. 20 dB.

24 13
AAAAAAAARAAA

< ©)
) ~
O
HHHHHEHHHEHHE 3
! 125 2 §oisl3
) (=]
0
| i
0.35 .0 {(0.75)
0SC1 RP4MIXIN
0osc2 23 GND
VREF PANRDET
MIXOUT|4 | P1OUT3
VCC DOj IN3
IFIN|6 ] HoouT2
DC1 7] 18] IN2
DC2|8 ] [17jOUT1
COMP+|[9] [16]IN1
RSSI [15|DETOUT
LIMOUT SDET
QuADcCoIL}12] SCHMOUT
17. BepxHsasa BxoaHan yactota
CMECUTEIIA ..o 90 MHz.
18. BxoaHoe conpoTuBneHue
CMECUTENA ..c.eenveenieriiiie e 3,6 kOm.
19. BuiIxoaHOE CONpoTUBrEHWe
CMECUTEIIS ..o 1,8 kOm.

20. BxogHoe conpotusnenme YNY ..... 1,8 kOm.
21. BxoaHoe conpoTuBneHne

YaCTOTHOrO AeMOoAyNATOPa ........... 2,4 kOm.
22. HomuHanbHas yacrota MY ......... 455 kHz.
23. HomuHanbHas aesmaums 4actoTs! .. #3 kHz.
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NPOOOIMKAEM MOOEPHM3ALNIO
CTAPbBIX HEPHO-BEbIX TEIEBU3OPOB

OkoHyaHue. Hayano e «PK 06-2008».

Yeunurens mowHoctu HY Ha MouwHom n-MOM
TpaH3uctope KN707B-2 co crabunusaumen Toka
fiokost.

Cxema 3atoro ycunutens
paspaboraHa # wucCnbiTaHa

Kax, Ho Ha paboTe YCUNUTENs 3TO He OTpaXaeTCs.
COBMECTHO C faHHbIM 6noKoM ucnonb3yeTcs
y3en YNY3 onucaHHbIN B NPeabiayLen yactv aTon
Moew cTaTtbu. Ero cxema nokasaHa Ha nesomn 4actu
puc. 4 (Ao perynatopa rpom-

MHOW OTHOCWUTENBHO HEeAaB-
HOo. OHa oTnuyaeTcs npe-
AenbHOW NPOCTOTON U CTa-
BunbHLIMM  napameTpamu.
Mpn wucnpaBHbIX Aetanax
npakTuyeckn He Tpebyertcs
HacTpoiika. [lpu Hanaxvsa-
HUW ycunutens B Kadectse
BbIXOAHOrO TpaHaucTopa 6Bbi-

110 UCMBITAHO OKONO AecsTka
aksemnnapos KM707B2 wun
BUZ90A u3 pasHbix naptuit
6es Bcakoro nopbopa no
napameTtpam. PasHuLbl B ka-
vectBe paboTbl  3ameveHo

KOCTV BKtouuTenbHo) 8 [J11]. Bee
| AeTanu AaHHOrO ysna pacnau-
| BawoTca Ha 3Toit e nnate. Bce
| coeauHeHus Aetaned BbiNOMHS-
| totcA nobbiM  TOHKAM  MOHTaX-
HbIM NPOBOAOM AMAMETPOM MO
mean 0,4..0,5 mm. lMnata ycu-
ANTeNs CTaBMTCS BMECTO LWTaT-
| Hoi nnatel (B Tenesusopax
] Pexopa B-312, Pekopa-338, Bec-
| Ha-308, BecHa-346, AHTapb-346,
| Pacceet-307 u apyrux c kuHec-
| Konamu guaroHanbto 40 n 50 cm).
| B Tenesmsopax c pwaroHanbto
| KnHeckona 61 cMm  ycunutens
| cobupaeTcsi HaBeCHbIM MOHTa-

He 6bino. Cpeaun ucnbiTak-
HbIX TPAH3UCTOPOB CnyyYaiiHo ™
okasasnca pawe oawH KM707A, koTopbin Takke Xo-
poWwo Bblaepxan ucnoitaHwe. Ho s 6bl He cran
pPeKoMeHA0BaTb €ro K YCTAHOBKE, TaK Kak OH MeeT
OTHOCWUTENbHO Manoe AOMyCTUMOE HanpsxeHue
CTOKUCTOK, 4TO, CKOpee BCEero, MOXeT BecbMa
HeraTUBHO OTPA3UTLCA Ha HAAEXHOCTU ycunuTens.
MpuHuMNUanbHas cxema ycunutens nokasaHa Ha
pucyHke 15.

Bcé ycunenwne curvana HY no mowHocTH
ocyuectsnseTcs kackagom Ha n-MOIMM TpaH3uc-
Tope VT2. Y3en Ha tpaHauctope VT1 cnyxut ans
crabunusaumm TOKa MOKOA BbLIXOAHOTO Kackaaa,
M3MEHAA npu HeoOXOAMMOCTW HanpshkeHue Ha
3aTBope VT2. 70T .TOK (35...40 MA) Npu CUNbHOM
OTKIOHEHUN OT PEKOMEHAYEMOrO 3HaYeHUs KOppPeK-
TUPYETCA B HYXHYIO CTOPOHY M3MEHEHUWEeM HOMU-
Hana R5. Kputepuem npasunbHOA perynmposku To-
ka nokos ByaeT HaxoxaeHue NOCTOAHHOrO Hanpsi-
XEHWUA Ha UCToke TpaHauctopa VT2 OTHOCUTENbHO
obujero nposoaa B npegenax 2,2...2,5 B B pexume
nokosi. KongercaTtop C3, nocTeneHHo 3apsxasch, B
MOMEHT BKNIOYeHUs obecneunsaeT nnasHoe ysenu-
YeHMe HanpsbikeHus Ha 3aTBope TpaHaucTopa VT2
A0 paboyero 3Ha4yeHus. ATO NOMHOCTHIO yCTpaHAET
LENYKU B AUHAMMKE NPy BKNIOYEHUN TeNeBm3opa.

TpaHsuctop VT1 He cnepyeT pacnonaraTb O4eHb
6113KO K CUNBHO HarpeBaloLUMCA AeTanam Tene-
BU30Opa Ans ofecneyeHns xopolein cTabunbHOCTU
napameTpoB BbixogHoro kackaga YMHY. Crabu-
MTPOH VD1 (MOXHO B3ATb Nt06O# Mano-MOLWHbIA
Ha HanpsxeHue ctabunmusauuv 11..13 B) ucnone-
3yeTcA NPy TOKe Yepes HEro 3HaYNTENbHO MeHbLue
MWHUMAnNbHOTO PEKOMEHAOBAHHOIO B CNPABOMHM-

1 KOM Ha MecTe yaanéHHbIX gerta-
nen «pogHoro» ycunutens HY, a YMNY3 moxHO
OCTaBUTb MPEXHWIA NPYU UCAPABHOCTU €r0 KOHTYPOB
MY 3Byka. [locToMHCTBOM Takoro criocoba mopep-
Hu3auum YMHY aBnseTtca TO, YTO COBEPLIEHHO He
noHaaobuTcs BHOCUTL Kakue-nmbo W3MeHeHWs B
OCTanbHylo cxemy Tenesusopa. Ecnu xe opHospe-
MeHHO nepejenbisaeTcs ONok paauokaHana no
CXeme nokasaHHoW Ha pucyHke 14, T0 w noTpe6-
HOCTb B yCTaHOBKe oTaenbHoro ysna YMNY3 wcue-
3aeT. DKOHOMUYHOCTb CaMopensHoro Gnoka ynyuy-
LAeTCca NO CPaBHEHUIO CO LITATHbIM HE MEHEe Yem
B 1,5 pasa 3a CYéT OTCyTCTBUS LUenen Hakana nam-
nbl 611411 v eé akpaHupyrowen ceTku. 3aoaHo 3Ha-
UYUTENbHO BbIpacTeT HaaéxHocTb YMHY.

TpaHaucTop VT2 yepes TOHKYIO CRIOASHYIO NPOkK-
naaky c npumeHeHuem Tepmonactbl KMT-8 u
3aKkpennseTcs BUHTOM M3 C raitkod Ha anmomuHu-
€Bblii UNU MeAHbIA PaanaTop C NNOLAABI0 OXNax-
fatoLyeit NoBepxHOCTH He meHee 300 cm”.

BbixoaHon TpaHaucTop VT2 tuna KM707B-2 mox-
HO 3ameHuUTb UMNopTHEIM BUZY0A. JnekTponutu-
4Yeckue KOHAEHCATopbl MOryT ObiTb NIOOLIX TMNOB
Ha HanpsXeHWe He MeHee yKa3aHHOro Ha NPUHLK-
nuanbHow cxeme. OcTanbHble KOHAEHCATOPbI B3s-
Tol TUNa MBM wnnu K73-17(B) Ha HanpsxeHue He
Hxe 500 B (ana C2 pocraTouHo 63 B). PeaucTopbi
MOryT GbiTh NtOBGLIX MapoK Ha MOWHOCTb HE Huxe
0603HaueHHow Ha cxeme (puc. 15).

BxopHoe conpoTusseHe ycunuTens MOWHOCTU
paBHo 100 kOM. OHO nNpPaKTU4ECKN NOMHOCTLIO
onpeaenseTcs sHaueHneM conpoTueneHna R3. Mou
HeobxoauMOCTH, yBenuuusas HOMUHAN AaHHOro
pesncTopa, MOXHO NOBbLICUTb 3ATO COMPOTUBNEHME
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A0 Heckonbkux MOM, 4TO NpakTUYecKu He
OTPasuTCs Ha OCTaNbHbIX NapameTpax ycu-
nutena. Bo CTONbkO e pas npu 3ToMm
cnepyeT yMeHbluMTb EMKOCTb KOHAEeHca-
Topa C2 ANA WCKNIOMEHUS neperpysku
TpaHcgopmartopa CambiMi  HW3KOYaCTOT-
HbIMW COCTaBNAIOLWNMU 3BYKOBOrO CUrHa-
na. Mpu caMoBO3BYXAEHUN YyCUNUTENS Ha
yNbTPa3ByKOBOW 4actoTe B Cryyae He
COBCEM YAAYHOro MOHTaxa, nocnejosa-
TENbHO C 3TUM KOHAEHCATOpPOM Bnawsa-
eTcs manorabapuTHbIA NOCTOAHHbIA pe3nc-
TOp NOGOro TMNa U MOLYHOCTU HOMUHAMOM
5,1..10 kOMm. YpeamepHo yBenU4MBaTbL
CONpPOTVBNEHWE 3TOrO PEe3ncTopa He CTo-

uT. U3-3a p0BOMbHO GONbLLUOA BXOLHOW
émkocTi Tpanauctopa KM707B-2 unu ero
aHanoroB MOXHO MONY4UTb CUMbHBLIA 3a- !
Ban BEPXHWX 4YacTOT 3BYKOBOrO Auanaso-
Ha, YTO YXYALLUT Ka4eCTBO 3BYYaHUA.
Yeunutenb MOLWHOCTM BMOSHE MOXHO UCNOSb-
30BaTb ¥ COBMECTHO CO LUTATHbIM NpeaBapuTernb-
HbIM ycunutenem. UsnuwHee ycunewue nocnea-
Hero ybupaetcsi yCTAHOBKOW COOTBETCTBYIOLIErO
aenutens Hanpsbkenus nepes YMHY.

Ewé oanH BapuaHT 3KOHOMWUYHOrO ycunurens
mouHocTy HY Tenesusopa.

XapakTepHo 0COBEHHOCTbIO A@HHOro ycunutens
ABNSETCA €ro NUTaHue OT UCTOMHWUKA C AOBOSIbHO
BbICOKM HanpsixeHvem 250...270 B, yto B ABYyxX-
TaKTHbIX TPAH3UCTOPHBIX YCUIUTENAX BCTpeyaercs
peako. 3710 ycunuTesb knacca AB, no cpaBHeHWIO C
npeabIAYLWMM OAHOTaKTHbIM OH OBnajaeT ropasao
Bonblueit 3KOHOMUYHOCTbIO, TaK Kak UMeeT ropaspo
MEHbLUWUI TOK NOTPEBNEHNA B pexnmme NoKos — BCe-
ro 2...2,5 MA. Ero KMJ npu makcumanbHON BbIXOA-
HOW MOLHOCTM C Y4€TOM NOTEpPb B BbIXOAHOM
TpaHcdopmaTope pocturaet nopsgka 50...55%.
MonyTHO 3TO NO3BONAET 3HAYUTENBHO YMEHbLINTbL
pasmepbl pagnMaTopoB BbIXOAHLIX TPAH3UCTOPOB 3a
CYET YMEHbLUEHUA PacCcenBaeMoit Ha HUX TENNOBON
MOLWHOCTU. [pu XKenaHum MOXHO OYEeHb Nerko cae-
natb 3TOT TOK €WEé B HEeCKONbKO pa3 MeHblue, HO
TOrAa 3aMEeTHO BO3PaCTyT HENUHERHbIE UCKaXEeHUS
curHana, a dkoHOMWYHOCTb NpW peanbHoi paboTe
npakTU4Yeckn He ynyqwuTcs. 34ech BnonHe AocTa-
TOYHO MMOWAAWM  Oxnaxaarowleih NOBEPXHOCTU
KaXAoro paamnatopa BbIXOAHbLIX TPAH3WCTOPOB NO
25...30 cM>. 51 ucnonbaosan paguaTopbl pasmepom
3,6x4 cm, Bblpe3aB UX W3 SIMCTOBOrO armoMUHUA
TONWMWHON 1,5 MM. HO MOXHO C yCNexoM 1cnonb3o-
BaTb OBbIYHYHO XECTb OT KOHCEPBHbIX GaHOK.

fanHbid yeunutens HY ucnbitbiBanca v 6es
paguaTopoB, U €ro BbIXOAHbIE TPAH3UCTOPLI Npu
AnvTenbHoW paboTe Hawubonee CuNbHO Harpesa-
JICb NpY BbIXOAHOW MOLWHOCTU NPUMEpPHO %...%s OT
MakcumanbHOW. TOUHble M3MEpeHns TemnepaTypbi
KOpPNYCoB TPaH3UCTOPOB HE NPOU3BOAUNUCH, HO UX
Temnepartypa Aaxe B CaMOM XyALwlem crnyvae BCé
e Bblna aBHO Hwke 100° C, 4TO ANA yCTaHOBNEH-

I VD1, =c3 !
| voZ ¥ [y L o1xj4008 Zvoa 2608 |
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HbIX KPEMHWEBbIX TPaH3WCTOPOB BMOMHE L[ONYCTU-
mo. Ho, pasymeeTcs, HeGonblune paauaTopbl TpaH-
3UCTOpam He NOMELIAKT AMNS NOBLIWEHUA Haféx-

HOCTW paboTbl, OCOBEHHO B Xapkoe Bpems roaa.
MpuHumnuanbHas cxema 3Toro 6Gnoka npeacrtas-
neHa Ha pucyHke 16.

Takoe CxeMHOe pelleHue BCE Xe He nos3sonser
coBcem obontuce 6e3 BbixOgHOro TpaHcdopma-
Topa. Ho kayectBo paboTbl 3TOr0 TpaHcdopma-
TOpa, a, CneaoBsaTenbHo, W YyCUNUTENs B LIENOM,
0CODEHHO Ha CaMbiX HWU3KUX 3BYKOBbIX YacToTax,
3ameTHO ynyuwaetcs. O4eBnaHbIE NPUYNHBLI 3TOMY
— OTCYTCTBME MOCTOSHHOrO TOKa NoAMarHuYMBaHuA
B €ro nepsuyHO OOMOTKE, YTO BEAET K 3HAYUTENb-
HOMY YBENUUYEHUIO €€ WHAYKTMBHOCTW B paboyem
pexvmMe u, N0 MeHbLUen Mepe, B COTHU pa3s Gornee
HW3KOE BbIXOAHOE CONPOTMBMEHWE HOBOMO YCUNW-
Tens HY no cpaBHEHWIO CO LWITATHLIM NamnNoBo-
noslynpoBOAHWKOBLIM.  MakcumanbHas  CUHyCou-
fanbHas BbIXOAHAs MOLWHOCTb AAHHOrO BapuaHTa
ycunutena mowHoctn HY He meHee 1 BT Ha 4-
OMHYIO Harpy3ky npu HanpsixeHuy nutaHus 260 B.

Bcé ycuneHnne no HanpshkeHUIo ocylectenseTcs
Kackagom Ha VT1. Bnaropaps Hanuuuio BbICOKO-
OMHOW [ MHAMWNYECKON Harpy3ku (reHepaTop Toka Ha
TpaHaucTope VT2) B Lenu ero konnekropa nonyda-
eTcs BeCbma 60sbLLOE YyCUNeHne No HanPsHKEHUIo —
Gonee 3000 6e3 otpuuaTenbHOn oBpaTHOW CBA3N.
[IByXTakTHbIn BbIXOAHOW Kkackap Ha VT4..VT5
NPON3BOAWUT TONbKO YyCUNEHWe No TOKY. Y3en Ha
VT3 crabunusnpyeTt TOKk NOKOS BbIXOAHOIO Kackaaa.
MepemeHHbIM pesncTopom R6 ero ycraHasnusalot
B npeaenax 1..1,5 MA. Cneayet obssartenbHO
ofecrneunTb XOpoLMUA TEennoBOW KOHTAKT kopnyca
AAHHOTO TpaH3ucTopa C paguaTtopom noboro u3
BbIXOAHbIX TPAH3UCTOPOB. Perynuposky Toka nokos
YAOBHO KOHTPONMPOBATL NO NAAEHUIO HANPSHKEHUA
B pexvwme monyaHua Ha pesuctopax R8, R9. Mpwn
NpaBuUnbHON PerynupoBke OHO AOMKHO ObiTb no
10...15 MB. U3MepeHne c fOCTaTOMHOW CTEneHblo
TOYHOCTW NPOW3BOAWTCH NPOCTBIM  LCOPOBbLIM
TecTepom, Hanpumep, DT-890B. Ha tpaHsucTope
VT2 cobpaH crabunusaTop ToKa, ABNAOLMACA
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Harpyskon konnektopHon uenu VT1 ycunutens
HanpsieHus. MoteHunomeTpom R4 perynupytot
Ko3hdpuumeHT ycunenus ysna. Koadduumen-
Tbl nNepegauv Tokos 6asbl BCEX TPaH3UCTOPOB
npu Toke konnektopa 1 MA AN HOpPManbHOW
paboTbl AomKHL! npesbiwath 50. Mpy Hanaxu-
BAHMM HYXHO NpOBEpPUTb HanpsbkeHue Ha
amutTepe VT4. OHO A0MKHO ObiTb PaBHO NOMO-
BUHE Hanpshxe-Hua nutaHus — 130 B. Ecnu ato
He Tak, — nogobpartk conpotusnexue R7.

MocTosHHbIE M MOACTPOEYHbIE PE3MCTOPbI
MOryT ObiTe MIOGbIX TWNOB NOAXOASILMX NO
HOMWUHanam u mowHoctn. K koHaeHcatopam, B
TOM 4UCNE OSNEKTPONUTUYECKUM, TOXE He
npeabaAsnseTca ocobbix Tpebosanuin. Ux pabo-
une HanpshkeHus AOoMKHbl ObiTb He MeHee
ykasaHHbix. Kongencatop C1 — tuna MBM, C3 —
K73-17B unn MBM, C4 — MBIT1-1 unu MBIro-2.
B npuHuMne, MOXHO YyCTaHOBUTL MOObIE KOH-
[leHCaTopbl C napameTpamu He XyXe yka3aH-
HbIX B CXeMe.

Auoabl VD1..VD3 MOXHO B3siTb abCconioTHO
niobble ManomoLyHble KpeMHUeBble. 3aluuTHbIe
Avoabl VD4, VD5 — kpemMHUEBbIMW Unu repma-
HWEBbIMW, Ha CPeAHUI NPSMON TOK He MeHee 50
MA 1 obpartHoe HanpsbkeHue He Hwke 350 B.
B npuHuune, ycunutens HapéxHo pabotaet u
6e3 3aTMX AMOAOB, HO MPU NIIOXOM KOHTaKTe B
AC BO3MOXEH BbIXOA U3 CTPOS BbIXOAHBIX TpaH-
3UCTOPOB U3-3a nosbilweHHoW JOC camouHayk-
LMK NepBUYHON 0BMOTKM BBIXOAHOMO TpaHCOop-
matopa. Bo3amoxHo, UTo Tak e MOXHO BoobLue
obownTtuch 1 6e3 VD3. Ho B camom nepsom Ba-
puaHTte ycunurtens, rae aToro auoaa He 6bino,
npyu KpaTKOBPEMEHHOM NpOoNafaHuu Hanpsixe-
HUA B CeTu Bbilwen u3 ctposa VT1. Mocne 3ame-
Hbl TPaH3WCTOpa Ha BCAKWIA cnyyaih U Obin
BnasH B CXemy AaHHbli AnoA. Mocne vero ata
HeucnpasHOCTb Gonblue He noBTopsinack. Bbi-
X0AHOW TpaHcopmaTop — OT CTaporo ycunu-
tensa HY tenesmsopa, TB3-W wnm TB3-9, B
3aBMCUMOCTH OT Mapku annapata.

CoBceM He TPYAHO NOBLICUTL BLIXOAHYIO MOLL-
HOCTb ycunutens bonee yem B 3 pasa, NpocTo
3aMeHMB  BbIXOAHOW  TpaHcdopmaTop  Ha
TBK110-IM unu TBK110-12. Hymepaums BbiBo-
N0B yKa3aHHbIX TpaHCOpMaTopoB coBnaaaeT C
TB3-W unu TB3-9, nuwwb Tonbko BbIBOA 5 OCTa-
HeTcA cBobogHbiM. C 3TMMK TpaHcdopmato-
paMu Ans AOCTWKEHUS NOBbILIEHHOW BbIXOAHOM
MOLHOCTU KO3dDULUMEHT nepeaaumn Toka 6asbl
TpaHauctopos VT3 n VT4 gonxkeH ObiTb He Me-
Hee 100. Mpu NOBbLILEHHOW BLIXOAHOW MOLL-
HOCTV NNOWaAb OXnaxzaolwen NoBEepPXHOCTU
KaX[oro U3 pagnaTopos TPaH3UCTOPOB OKOHEY-
HOro Kackaga AomkHa ObiTb yBenuyeHa He me-
Hee uyem 40 50 cM?. Mo MOeMy MHEHMIO, NoBbI-

LWaTh BbIXOAHYIO MOWHOCTL Ao 3 BT unm 6onee
UMeeT CMbICH NMub B Tex Tenesusopax, rae
ycTaHosneH AuHamuk 3I-38E. C meHee MOLL-
HOW aKyCTUKOW NOMHOCTLI0 peanu3oBaTh NOTEH-
uuan Takoro ycunutens He ypacrtcs, 6onee
TOro, LOBOSILHO NErKO MOXHO CXeub AUHAMUK.

O6wwue coseTbl NO nepepenke 6rOKOB
pagMokaHana W pasBEpPTOK namnoBo-nosy-
NPOBOAHMKOBbLIX 48PHO-0eNbIX TeneBu3opoB.

Mpu NPOeKTUPOBaHUM CXEM OMUCAHHLIX B 3TON
yacTu cratby 0coboe BHUMaHWe yaenanocb no-
BbILIEHUIO HAAEXHOCTM paboTel Tenesusopa U
3HAYMTESIbHOMY YMEHbLUEHWIO noTpebnsiemon
WM MowHocTU. 3aeCb cpean npounx 6binv
npeAnoXeHbl BapuaHTbl MogepHusaumn 6nokos
paauokaHana u kaaposon pa3sépTku. MNepeaen-
Ka UMEHHO 3Tux GNoKoB, Ha MO B3rnsA, Hambo-
nee TpyaHopeanudyema B AOMALUHUX YCIOBUSX.
B03MOXHO, 4TO MMEHHO NO 3TOW NpUuMHE B
paanoniobuTenLckon nuTepaType aTomy BOMpo-
CY YAEnseTcs O4eHb Mano BHUMaHUS.

B pesynbTate nonHou MoAepHM3aLIMKU 3KOHO-
MUYHOCTb TENEBU3OPOB, B KOTOPbIX YCTaHOB-
neHbl KUHEeCKONbl C AuaroHansio 61 cM, ynyuwia-
etca 6e3 manoro B 3 pasa.

MNepea Havanom paboTbl BeCbMa MOME3HO C
MOMOLLBIO Mbinecoca ybpaTe HaKONUBLLYIOCA
BHYTpW Tenesusopa nbinb. 3atem nposepseTcs
MCNpaBHOCTb yCTaHaBNMBAEMbIX paauoaeTanen
1 6noKoB, a Taloke MCNPaBHOCTb «POAHbIX» Bro-
KOB Ternesn3opa, KOTOpble He NOoABEpralTCs
moaepHusaumn. Ocoboe BHUMaHWE Hapo yae-
nuTb  ManorabapuTHbIM  BNEKTPONINTUYECKUM
KoHAeHcaTopaM W noteHuuomeTpam. Cybmo-
Aynu paavokaHana, kaapoBOW pasBépPTKM W
CUHXPOHWU3ALUN MOXHO UCMbITaTb, YCTAHOBUB B
VCNpaBHbIA OTEYECTBEHHDBIA LIBETHON YHUDULIN-
pOBaHHbLIN TeneBn3op 3 MOKONEHWA NOYTH Jito-
6ot mapku. lNpu moaepHusauwu He cnepyet
ncnonbL3oBaTh COEAVHWUTENbHbIE NPOBOAA, B
0COBEHHOCTN CUrHarnbHble, CRMWKOM 6GonbLon
ANUHBI. OTO MOXET NPUBECTU K NOSIBNEHWIO TPY-
AHO YCTpPaHUMbIX MOMEX Ha W3o0pakeHun u B
3Byke. PaboTbl, onmcaHHble B AaHHOA 4acTn
CTaTbi, UMEET CMbICIT NPOU3BOAUTL TOMBKO B
TOM Cny4ae, ecnn yCTaHOBMEHHbIW KUHECKOMN He
«CeBLUNIAY.

Bsuay ucnonb3osaHus rotosbIx 6110KOB NOBTO-
pWUTb ONUCaHHble B CTaTbe cxembl 6e3 ocoboro
TpyAa CMOXeT npaktuyecku nobon paano-
mobutens cpeaHein ksanudukauum.

PoiHOeHko8 M.
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MMMYNbCHbIV BITOK
NMNTAHNA ONA YM3Y

B npeabiaywiem
HOMEpe  XypHana
Bbin onucaH ycunu-
Tenb MOLWHOCTU Ha
Mukpocxemax TDA
7293 un TDA7294.

OpHako ana nony-
YEHWs  NONHOLEH-

HOro ycunutens
TpebyeTca  MCTOY-
HUK nutaHus.  OT
napameTpoB WCTOY-

crnepyeTt uenonb3osaTh KoHAeHcaTop Ha 150...220
MK®. unoaHbIA MOCT NepBUYHOro nutanua VD mMox-
HO MCNOnMb30BaTb B COOTBETCTBAM C YCTAHOBNEH-
HbIM KOHAEHCaToOpoM (unbTpa NEpPBUYHOrO NUTa-

HUKa nuTaHna Ka-

YeCTBO  3ByuaHus
3aBUCUT HE YyTb He
MeHblUe, 4YeM OoT
camoro ycunutens
1 OTHOCUTCA XanaTHo K ero [~
W3rOTOBNEHUIO HE Cneay-
er. OnucaHnin MeToAUK
pac4yeToB TUMOBbLIX TPaHC-

T
T ITTH

DEAD DELAY Lo
TIME :
PucyHok 1. ¢ com

opmartopos Gosee uem
[OCTaTOYHO. Moatomy

3AeCb npepnaraeTca onu-

CaHue nmMnynbCHOro UCTou- 10000 3300t

HUKa nuUTaHuA|, KOTOprI7I

— 8 4TOpF

i
T

MOXET WUCMOoNb30BaThCs HE
TONbKO C yCUAUTENAMU Ha
Gase TDA7293 (TDA7294),

1000 ——2.F

~—#—1F — CT Values

FH

—%—4.7nF

HO ¥ C NoBbIM APYTUM yCu-

| 41

—o—10nF

nurenem mowHoctu 34.

o
S

OcHoBow aaHHoro 6noka

nutanus  (BM)  cnyxut

Frequency (Hz)

noNymMOCTOBOW Apaieep C
BHYTPEHHUM TreHepaTopom
IR2153 (IR2155), npeaHas-
HayeHHbIl AnNs ynpasrne-
HWA TpaH3uctopamu TexHonornit MOSFET u IGBT
B WUMNYNbCHbIX WCTOMHWUKAX NUTaHus.  OyHKUMO-
HanbHas cxema MUKPOCXeM NpuBeaeHa Ha pucyHke
1, 3aBUCUMOCTb BbIXOAHOWN YaCTOThl OT HOMUHANOB
RC-3apaiowieii Lenovkn Ha pucyHke 2. Mwukpo-
cxema obecneuvBaeT naysy Mexay wummnynbcamu
«BEPXHErO» W HWKHEro» knouei B TedeHun 10%
OT ANWUTENIbHOCTY WUMNYNbCa, YTO MO3BONAET He
onacatbCA «CKBO3HbIX» TOKOB B CWMIOBOW 4actn
npeobpasosarens.

MpakTuyeckan peanusauus bl npuseaeHa Ha
pucyHke 3. Mcnonb3ys AaHHYIO CXeMy MOXHO
narotoeuts Bl mowHocTbto ot 100 ao 500BrT,
HeoBXoAMMO MWL NPONOPLUOHANBHO  YBENNU4M-
BaTb EMKOCTb KOHAeHcaTopa hunbTpa NepBUYHOro
nuTaHus C2 ¥ Mcnonb3oBaTb COOTBETCTBYIOLINA
cunoson TpaHcgopmarop TV2.

EMkocTb KOHAeHcaTopa C2 BblibupaeTcs u3
pacueta 1...1,5 Mk® Ha 1 BT BbIXOAHOW MOLYHOCTH,
Hanpumep npu usrotoBnewnn BI1 Ha 150 BT

0 100
RT(Ohms)

1000000
PucyHok 2.

1000 10000 100000

____________________ 4

HUA, npn emkoctax A0 330 MKP MOXHO WCNOMb-
30BaTb AMOAHbIE MOCTbI Ha 4...6A, Hanpumep
RS407 unu RS607. MNpn emMKoCTM KOHAEHCATOPOB
470...680 MK® HyxHbl Yxe Oonee MOLHbE
ANOAHBbIE MOCTbI, Hanpumep RS807, RS1007.

06 wu3roToBneHWW TpaHcdopmatopa  MOXHO
pasroBapusaTthb A0ONr0, OAHAKO BHUKATb B rnyGoKyto
TEOPUIO pacyeToB CNWLIKOM [ONMO W faneko He
KaxpoMmy HyxHo. [loatomy pacyeTbl N0  KHure
OpaHocsiHa ANs CaMbiX XOAOBbLIX TUNOPa3sMepos
eppuTosbix koney M2000HM1npocTo ceeaeHbl B
Tabnuuy 1.

Kak BuaHo n3 Tabnuupl rabapurtHas MOLUHOCTb
TpaHcopmaTopa 3aBUCUT HE TONbKO OT rabapuTos
CepAevHuKa, HO W OT 4acToTbl npeobpas3osaHus.
W3rotasnueath TpaHcHOpMaToOp ANS HaCTOT HUXEe
40 kl'y He O4YeHb NOTMYHO — rapMOHUKAMU MOXHO
CO3AaTb HE NPEeoAonuUMble NOMEXU B 3BYKOBOM
Avanasore. W3rotoBneHwe TpaHchopMaTopoB Ha
yacToTbl Bbiwe 100 k'Y yxe Heno3sonuTenbHo no
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npuyuHe camopasorpesa epputa M2000HM1
BUXpEBbIMU Tokamu. B Tabnuue npuseaeHbl faH-
Hble N0 NepsBUyYHbIM O0BMOTKAM, M3 KOTOPbIX Nerko
BbIYUCAAIOTC OTHOWEHUS BUTKOB/BONLT ¥ Aanblue
Y€ BbIMUCUTb, CKOMbKO BUTKOB HEOBXOAUMO Ans
TOrO WY MHOTO BLIXOAHOTO HAaMPSKEHUS TpyAa He
cocTasuT. CneayeT o6paTuTb BHUMaHWE Ha TO, YTO
noABOAUMOE K NEpBUYHOW OBMOTKE HanpsikeHue
coctasnseT 155 B — ceTeBoe HanpsxeHue 220 B
nocne BbINPAMUTENs U Cnaxwsarowero unbTpa
Oyaet coctaenate 310 B NOCTOSHHOTO Hanpske-
HUS, Cxema nonymocToBasl, CnepfoBaTenbHO K
nepsuyHon obmMoTke ByaeT npunaraTbCs NONoBUHA
3TOro 3HaYeHus. Tak Xe crneayet NOMHUTb, YTO

opMa BbIXOZHOrO HanpskeHus GyaeT npsMo-
YrOnbHOM, NO3TOMY NOCNe BbINPAMUTENS W CRaXW-
BalowWero unbTpa BENUYMHA HanpskeHuss OT
pacueTHol oTnu4aTbca ByAeT He 3HaUNTENBHO.

Tabnuua npueeaeHa [0 MowHocTed 2400 BT —
6onee mouiHble Bl 6yayT onucaHbl B Cnegytowmx
HOMEpax XypHana, noatomy Tabnuuky CTOUT
COXpaHUTb.

[AvameTpbl Heo6X0AMMBIX NPOBOAOB PACCUUTHI-
BalOTCA W3 OTHOWEHUA 5 A Ha 1 KB MM cevyeHust
nposoaa. MNpuyem nyuiie CNoNb3oBaTh HECKONbKO
NPOBOAOB MEHbLLIEro auameTtpa, yem oauH, Gonee
TONCTLIA NpoBoA. J10 TpeboBaHWe OTHOCUTCS KO
BCEM npeobpa3osBaTensM HanpsHKEHWs, C 4acTOTON
npeobpasosaHua Bbilwe 10 klU, Tak Kak HauMHaeT

Tabnuua 1. yXe  CKa3blBaTbCA  CKUH-
eKT — MoTepun BHYTPU
™n 40y 50k 60k 70k 80kl 9okry | 100kry b P il
O KOMBLIA Ka0x25x11 NPOBOAHUKA, MNOCKOMbKY Ha
BbICOKUX YacCToTax TOK Teyer
1 KONbLO|  Kaoxasx11 | MOWHOCTL] 100 [ 130 [ 160 [ 175 [ 200 | 220 | 250
H Hex BATKU | 180 | 145 | 120 [ 105 | 90 | 80 | 72 | Y€ HE NO BCeMy Cedenuto, a
no NOBEPXHOCTU NPOBOAHUKA
MOLLUHOCTb | 200 | 230 | 280 | 330 | 370 | 420 | 470
2KOMbLA|  K40x25x22
L, BUTKN %0 72 50 52 45 20 36 W 4Yem Bblle YacTtoTa, Tem
CuUnbHEee ckasbiBarOTCA no-
NS KONbLA K45x28x8 Tepu B TONCTbIX MPOBOAHWU-
1 KOMbLO|  Kasxoexe |MOWHOCTBT 110 | 135 | 150 | 160 | 200 | 230 | 240 kax. [103TOMy He pekomeH-
BUTKM [ 217 [174 | 145 [ 124 [ 110 | 97 | 87 ﬂYeT%" ucnonb3osatb B
MOLLHOCTb | 200 | 240 | 290 | 340 | 390 | 440 | 480 | MPeobpasosarenax ¢ yacto-
ZKOMBLA KASBXIE =g [ 109 | 67 | 73 | 62 | 55 | 49 | 44 ] TOi npeoGpasosakms Bbiwe
MOLLHOCTb | 290 | 360 | 440 | 510 | 580 | 660 | 730 | 30 KI'4 NpoBOAHMKM ToNLe 1
3 KOMbLIA
HA| K984 ™oimin [ 62 |66 | 85 | 47 | 41 [ 36 | 33 | MM. Cneayer Tak xe obpa-
MOLLHOCTb | 380 | 490 | 580 | 680 | 780 | 870 | 970 | TMTb BHUMaHue Ha casu-
4KOMbLA|  K45x28x32
Y XS BUTKM 62 | 50 | 41 | 35 | 31 [ 28 25 | poky 0BMOTOK — Henpa-
SKOMEL | Kasxoexdo |MOWHOCTE] 500 [ 600 | 700 | 850 [ 950 | 1100] 1200 | BunbHO cpasuposanHbie 06-
BUTKM 50 | 40 | 35 | 30 | 25 | 22 | 20 | moTku moryT nubo BblBECTM
MOLLUHOCTb | 550 | 700 | 850 [ 1000|1150 1300 | 1450 | curioBbie KMtoun 13 CTpos
6 KONE K45x28x48 '
4 BUTKN 4 [ 33 [ 28 [ 24| 21 19 17 nu6o cHuauTe KMA npeobpa-
MOWHOCTbL | 650 | 850 | 1000]1150]1350] 1500 | 1700 | 3osatenst
7 KOMEL |  Kd45x28x56 :
H BUTKM 35 130 |24 ]2 [18] 16 14 Ho BepHemcs k BIl, npu-
BKONEL | Kasxoexe4 MOLHOCTb | 750 | 950 | 1150} 1350{1550] 1750 | 1950 BEAEHHOMY Ha pPUCYHKe 3.
BUTKM 31 | 25 | 21 [ 18 [ 16 | 14 | 13 | MuuumanoHas  MOLHOCT
9KONEL | Kasxaaxrz |MOUWHOCTE] 850 [100011300] 1500 1750|1950 | 2200 | pawmoro BN npakTuveck Hm
MO?ITJggTb S [T 7705 | Tos0 | Zano Za05 ] M, He Orparera, nosro-
10 K45x28x80 MYy MOXHO M3roToBuTh BM 1
Koney XX BUTKA | 25 | 20 | 17 [ 1a [ 12 | a1 | 10 | ™M
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Tabnuua 2 nac no HanpsKeHWo n Tpex-
HanmeHoBaHne EmkocTe | ConpotuereHne | MakcumanbHoe | MakcumanbHbin KpaTHeid TOKy. flocneaHme Tpe-
3atBopa, OTKpBITOrO HanpsxeHve B Tok, A BosaHus 0GoCHOBaHb! TEM, YTO
kD nepexoga, Q BbIOPOCH!  HaNPSHKEHWUs  camo-
IRF740 1600 055 400 10 A VHAYKUAM  CUNOBOTO  TPaHC-
IRF840 1300 0,85 500 8A opmaropa cocTasnaT
STP10NK60Z 1370 0,75 600 10 A 20...50 % OT amnnuTyabl Bbl-
XOAHOro HanpsxeHus. Hanpu-
Tabnuua 3. Mep Npu BTOPUYHOM NUTaHUK B
HawrmeHosanue | Makc. | Makc.| O6paTHoe Mpumevaxns 100 B amnauTypa vMnynbcos
Hanpsixe-| Tok, A|Bpema Boc- CaMOVHAYKLUN MOXET cocTas-
Hue, B CTaHo8. HC nate 120...150 B n He cmoTps
16CTQ100 100 & 2 puopa WoTkn no 8 A B kopnyce TO-220 | Ha TO, YTO ANUTENbHOCTb
20CTQ150 150 10 2 avoga Ulotkv no 10 A B kopniyce TO-220]  MMNyNbCOB KpaiHe mana ee
30CPQ100 100 15 2 avona otk 1o 15 A 8 kopnyce TO-247)  nocTaTouHO 4TOGbLI  BbI3BaTh
Socrai | o e oo 20 A s oes To2q7| PC00% 8 AMOABX, pu weroste-
60CPQ150 150 30 2 avoga Lotku no 30 A 8 kopniyce TO-247 322%:‘;(2,_&23?08 BC O?QSTHbgA
1SETHO6FP 600 15 35 1 avoa 15 A B kopnyce TO-220 o :
30EPF06 600 | 30 40 1 avio4 30 A B kopryce TO-247 TpexkpaTHbiid 3anac no Toky
30ETHOSPBF | 600 30 40 1 avon 30 A B kopnyce 10O-220 HeoBXxoaum Ans Toro, 4ToGhl B
80EBUO2 200 80 35 MOMEHT BKIHOYEHUSA ANOAbl HE
HER308 1000 3 30 DO-201 BbIWAW U3 CTPOS, NOCKONbKY
HER605 400 6 50 DO-201 EMKOCTb KOHAEHcaTopoB
HFA06TB120 1200 6 26 TO-220 UNLTPOB BTOPUYHOTO nUTa-
HFAQBTB120 | 1200 | 8 28 T0-220 HWUS AOBONLHO BBICOKAs, U AN
HEAHTS?(;O 16200% 12 gg ;g‘ggg ux 3apspa notpebyeTcs He
HF':;g-Fr’BSO 500 > > To:247 mansbiin Tok. Hanbonee npuem-
HFA30PB120 | 1200 | 30 37 T0-247 nembie Anoael VD4-VD11 cae-
MUR2020CT | 200 | 10 25 2 avopa o 10 A s Kopniyce T0-220 Aetibl B Tabnuuly 3.
MURS820 200 8 25 TO-220 EmkocTb (bVIﬂprOB BTOPWUY-
SF54 300 5 35 DO-201 Horo nutanusa (C11, C12) He
SF56 600 5 35 DO-201 cnegyeT yBenuuMBaTb CrMLL-
SF84 400 8 35 TO-220 KOM CHNbHO, NOCKOSbKY npeot-

Ha 50 BT n MeHbuie. BepxHui xe npeaen MoLy-
HOCTU OrpaHu4eH HeKOTOpbIMM OCOBEHHOCTSMU
aneMeHTHoON 6asbil.

[Ons nonyyeHns 6onblunx MoLHOCTEN TpebyroTes
TpaHaucTopbl MOSFET Gonee MolHble, a 4em
MOLUHEE TpaH3WUCTOp, Tem Oorblie eMKOCTb ero
3atBopa. Ecnu emkocTb 3aTBOpa CWOBOrO TpaH-
3UCTOpa AOBONbHO BbICOKAas, TO ANA €& 3apaja-
paspsaa TpebyeTca 3HauMTenbHLIN TOK. TOK TpaH-
3ucTopos ynpasnexna IR2153 0BONBbHO HE BENUK
(200 ™mA), cnepoBaTenbHO, 3Ta MUKpOCXxema He
MOXEeT YNpaBnaTb CIUWKOM MOLW{HLIMUA CUIOBbIMU
TpaH3ncTopami Ha Gonblumx YactoTax npeobpa-
30BaHuA.

Ucxoas M3 BblWeCcKasaHHOrO CTAHOBUTCA SACHO,
YTO MakcumarnbHas BbIXOAHas MOLWHOCTb npeobpa-
3oBartens Ha 6ase IR2153 He MoxeT ObiTh Gonee
500...600 BT npu uactote npeobpasosarus 50...70
KUY, NOCKONbKY MCnonb3oBaHue 601ee MOLHBIX Cu-
NOBbIX TPAH3WCTOPOB Ha 3TUX 4acTOTax AOBOMbHO
CEpbE3HO CHUXKaeT HaAexXHOoCTb ycTponcTtea. Cnu-
COK pPEKOMEHAYEMbIX TPaH3WCTOPOB AN CUMOBbLIX
kntovenn VT1, VT2 € kpaTKumn xapakTepuctinkamu
cBefieH B Tabnuuy 2.

BbinpaMuTEnbHbIE [UOABI BTOPUYHBIX Lene nuTta-
HWA  JOMMKHbI  WMETb  HaWMEeHbliee  BpeMms
BOCCTAHOBMEHUA U Kak MUHUMYM ABYKpaTHbIA 3a-
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pa3oBaHne npou3BOAUTCA Ha
[0BONbHO Bonblunx yactotax. [na ymeHblueHus
nynbcauwii ropaspo akTyanbHel uCnonb3osaHue
OONbLUOK EeMKOCTU B NEPBUYHBIX LENAX NUTaHWs u
NpaBWnbHLIM ~ pacyeT  MOLWHOCTW  CWUMOBOrO
TpaHcopmaTopa. BO BTOPUUHBLIX Xe Uensix KOH-
AeHcaTopos Ha 1000 Mk® B nneyo BNoNHe focra-
TOYHO ANna ycunutenen o 100 BT (koHgeHcaTopbl
Nno NWUTaHWIO, YCTAHOBMEHHbIE Ha Camux nnaarax
YM3Y ponxHbl ObiTb He MeHee 470 mk®d) n 4700
Mk® ansa ycunutens Ha 500 Br.

Ha npuHumnuanbHoi cxeme n3obpaxeH BapuaHT
BbINPSIMATENEA  BTOPUYHOTO CUJIOBOTO  NUTaHWS,
BbINOSTHEHHbIA Ha Auvogax LLoTku, noa Hux u pas-
BefeHa nevyatHas nnata (pucyHok 4). Ha awnopax
VD12, VD13 BbINOSHEH BbINpAMUTENb ANA BEHTU-
NATOPa NPUHYAUTENBHOIO OXNaXAEHNA TENNOOTBO-
AOB, Ha guopax VD14-VD17 BbINONHEH BbiNPAMN-
Tenb AN HU3KOBOMLTHOMO NUTaHUA (nNpeasapu-
TenbHbLIE YCUANTENU, aKTUBHbIE PerynaTopbl Temo-
pa un T.4.). Ha TOM xe pucyHke npuseaeH vepTex
pPacnonoXeHus feTanei u cxema NoAKNIOYEHUs

B npeobBpasosaTtene nmeeTcs 3awmrta OT nepe-
rpy3ku, BbINONHEHHAA Ha TpaHcdopmaTope Toka
TV1, cocTosiwan u3 konbua K20x12x6 depputa
M2000 » copepxaiiero 3 BuTka nepsuyHOW 0O-
MOTKW (CEYeHMe Takoe Xe Kak 1 nepsBuyHas
oBMOTKa CUNOBOro  TpaHcopmatopa n 3 BUTKa
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| CTopoHa aeTanen. PucyHok 4.
BTOPUIHOT OGMOTKM, HAMOTAHHOT ABOWHBIM MPOBO-  THPHCTOpA VST U OH OTKPOETCH, SaMKHYB NUTaHMe
Aom auvameTpom 0,2...0,3 mm. lpu neperpyske Mukpocxembl |IR2153, Tem cambiM npekpatue ee
Hanps)xeHue Ha BTOPUYHON OOMOTKE TpaHCOop- paboty. TMopor cpabaTbiBaHWs 3alnTbl perynu-

maTopa TV1 cTaHeT AOCTaTOYHLIM ANS OTKPbLITUA pyetcs peauctopom R8. Perynuposky NpoM3BOAAT
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6e3 Harpy3kn HauymHas C MaKCUManbHOW 4yBCTBW-
TEeNbHOCTM U [AO6GUBAACL YCTOWYMBOrO 3anycka
npeoGpasosatens. MpuHUMN perynnposku OCHOBaH
Ha TOM, 4TO B MOMEHT 3anycka npeoGpasosaTtens
OH HarpyxeH MakCuMasbHO, NOCKonbKy Tpebyertcs
3apAAUTb EMKOCTU (PUNbTPOB BTOPUYHOrO NUTAHWA
N Harpyska Ha CunoBsylo 4YacTb npeobpasosaTens
MakcumanbHas.

06 ocTanbHbiX AeTansx: kongeHcatop C5 — nne-
HOuHbIA Ha 0,33...1 mMk® 400B; koHaeHcaTopbl C9,
C10 — nneHouHble Ha 0,47...2,2 MK® MUHUMYM Ha
250B; vHaYKTUBHOCTH L1...L3 BbINONHEHLI Ha (hep-
puToBbIX Konbuax K20x12x6 M2000 u HamaTbl-
BatoTcs nposogom 0,8...1,0 MM A0 3anonHeHus
BWUTOK K BUTKY B 0amnH cnow; C14, C15 — nneHouHble
Ha 0,33...2,2 Mk® Ha HanpskeHue He meHee 100 B

npv BbIXOAHOM HanpsbkeHu Jo0 80 B; KoHaeH-
catopbl C1, C4, C6, C8 MOXHO Kepamuuyeckue,
Tuna K10-73 wunu K10-17; C7 MOXHO W Kepamu-
YECKWIA, HO Nyullie NNeHOYHbI, Tuna K73-17.

Ecnu y Bac Hem 8o3moxHocmu cobpame OaHHbIl
npeobpasosamens camomy, Bbl moxeme 3akaszame
20 110 anekmpoHHoMy adpecy interlavka@narod.ru
unu noymoli no adpecy 346918 am146
2.HosowaxmuHck Pocmosckoli obnacmu. Kpome
cemesbix npeobpazoeamenell Hanps)eHus Bbi
Moxeme 3akazamb aemomobunbHslie npeobpa-
308amenu u ycunumenu mowHocmu 34 om 15 do
1400 Bm. [lodpobHee MOXHO O3HaKOMUMbCS
30ece: http:/finterlavka.narod.ru

MPEOBAPUTESbHbLIN
YCUNTNTEIb 34

Ha ctpanvuax paguontobutenbCknx XypHasnos
BCTPEYAETCA MHOXECTBO ONUCAaHWA ycunurenei
MowHocTu 34. HO He MeHbLUMi MHTepec npecras-
NAT U CXeMbl NPeABapUTENbHLIX ycunurtenei, B
KOTOPbIX MPOUCXOAUT HE TONbKO NpejBapuTenbHoe
yCuneHue curHana, nocTynatowero OT WCTOMHUKA,
HO W ero KoppekTuposka (perynuposka Ttembpa,
rpomkocTu). Ha pucyHke 1 npusefieHa cxema OaHo-

[ E p
22w 5 A1-1.1 (2:123

C2-222p

Z ] 77
RP2.2 100K

ALTBLIZ
+15V¢

c1-222p
X2-1 C24 R2-6 47K RP1.2100K R2-7
INL 22m A21.1 C23 Y

C2-6 A2-1.2

ro U3 Takux npeaBapuTenbHblx ycunutenen. OH
obecneumBaeT AECATUKPATHOE YCUNEHUE YPOBHSA
curHana no HanpsHXKEHWIo, PErynmpoBKy rPOMKOCTH,
crepeobananca u Tembpa NO HU3KUM W BbICOKUM
yactotaMm. Ycunutenb MOXET NUTaTbCa OT ABY-
NONAPHOrO UCTOMHUKA HanpsxeHuem +£15..+25V. B
cXeme ycunuTens UMelTcs crabunuaaTopbl, No3-
TOMY WCTOYHUK NUTaHUA MOXeT ObiTb HecTa-
BunbHbiM. Hanpumep, ato MoxeT ObiTb Hanpsxe-
HUWe C BbIXOAa UCTOYHUKA nuTaHus YM3Y.
Yeunutenb caenaH Ha yeTbipex MUKpocxemax, —
ABYyx caBoeHHbix OY LM833 n aByx 0anHOYHbIX OY
TLO71. Bce perynuposku aHanorosbie.
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BxogHoi ctepeocurHan noctynaet Ha npef-
ycunuTesnb yepe3 OTAeNbHble AN Kawaoro u3
KaHanos pasbvembl X1-1 n X2-1. 3aecb npume-
HeHbl a3naTckue pa3beMbl, Takue Kak UCMofb-
3ytotcs Ans kommyTtauuu DVD-koMnoHeHToB u
BUAEOTEXHUKN.

Ha OY A1-1.1 u A2-1.1 cobpaHbl npeasapu-
TenbHble ycunutenu. Ux koadpuumeHT ycu-
neuus paseH cooTHoweHuio R1-5/R1-4 (unun
R2-5/R2-4, cootBeTCTBEHHO).  KOHAeHcaTopbi

2
~
o
a

C1-2 n C2-2 cnywaTt pns ycrpaHeHWs Camo-
8036yxaeHus no BY.

[anee cneayioT akTuBHble perynaTopbl Tem6-
pa BLINOMHEHHbIE HA BTOPLIX ONEPaLMOHHBIX
ycunutenax mukpocxem A1-1n A2-1, —~ A1-1.2n
A2-1.2. [ina perynupoBOK WCMOSb3YIOTCA CABO-
€HHble nepemMeHHble peauctopsl, RP1 — perynu-
poska Tem6pa no BY, RP2 — perynuposka Tem6-
pa no HY.

Cxema perynupoBku rpoMkocTu U crepeoba-
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naHca naccuBHas. bBanaHc perynupyetcs
OAVHOYHBIM MEpPeMeHHbIM pe3ucTtopom RP3,
KOTOPbIVi COBMECTHO C peauctopamu R1-11, R1-
12 n R1-13, R2-11 obpasyeT genutenb ypoBHSA
curHana.

PerynsTop rpoMKOCTH, — TOHKOMMEHCUPOBaH-
HbIA, HA CABOEHHbIM NEpPEMEeHHOM pe3nucTope
RP4 ¢ oTBOAaMu OT «MOAKOBOK»  Kaxgown
NOMNOBWHbI. Perynuposka rpoMKoCcTU B 0Bomx
KaHanax oCyLecTBnseTcs OfHOBPEMEHHO.

[ins komnexcauun noTepb B perynstopax u
cornacoeanus W Bydepusauuu  NaccUBHOM
CXeMbl PEerynupoBku rpomkoctTu u HanaHca c
BXOAOM YCUNUTENs MOLHOCTU UCMONb3YIOTCs
YyCURUTENW CAENaHHble Ha  OnepaunOHHbIX
yeunutenax A1-2 n A2-2.
BeixogHble pasbemsbl
paspenbHble ANA KaXaoro U3 KaHarnos,
KOHCTPYKLMW TaKue e, Kak BXOAHbIE.

Bce onepaunoHHbIe yCUnuTenu nNUTaloTcs Asy-

X1-2 n X2-2 Tak xe
no

MNapameTpbi ycunutens:

1. OnanasoH perynuposku Tembpa +14dB.

2. KoatbuumeHT HenmMHEnHbIX MCKaXeHU npu
BbIXogHOM curHane 1,5V He 6onee 0,1%.

3. OtHowenwue curHan/wym 90 dB.

Ycunutenb CMOHTUPOBaH Ha OAHOW nevaTHow
nnate C OAHOCTOPOHHWM PacnonoOXeHnem ne-
YaTHbIX fopoxek. Pa3mepb! nnatel 197x84 mMMm.
Ha pucyHke nnata nokasaHa B YMEHbLUEHUW
1:1,5. Ha 3701 e nnaTte pacnonoxeHbl U nepe-
MeHHble PesucTopbl — perynstopbl. B kopnyce
nnarta KpenuTca NOCPEACTBOM YETbIPEX BUHTOB,
B OTBEPCTUNAX MO €€ yrnam.

HanaxuBaHue 3aknioyaeTcsi B YCTaHOBKM
OAMHAKOBbIX KOIMMULIMEHTOB KaHanos npu
cpegHem nonoxeHun RP3. [locturaloT 3T10ro
noabopom conpotusneHun R1-17 n R2-17.

nonspHLIM Hanpshkesnem *12V, nonyvaembim KapaskuH B.
0T cTabnnusaTopos Ha Mukpocxemax A1 u A2.

[aHHbid - mMoayne  npea- | C130p 4 el 16 14 DBL;” :
ctasnsieT coboit uacto- | |——”——1—OSC1 PBAR 13 |
Tomep 6e3 BXOAHOrO y3na, : C230p == PB3RY 12 DB6 |
BLINONHEHHLIA HA MUKDO- I a1 I 5loscy @ PB21S 111P8° |
KoHTponnepe AT-tiny2313 | H 20MHzZ ﬁ PB1 1 10 DB4 |
W KNAKOKPUCTANINHECKOM | z PBO S DB3 :
avcnnee DV-162, no cxeme 9 il DB2
C MUHUManbHLIM Habopom : Bxon o 1 PDS < 81pB1 < :
HaBECHBIX ANEMEHTOB. Mo- | PD6 GNDf2 Lipgo 3 |
Aynb npepHasHauyeH Ana | .5y o Upao vee 2 81e |
BCTpauBanua B nabopatop- | SIRW |
Hble reHepaTopbl, a Tak Xe | 41rs |
Ansi NOCTPOEHUS Ha ero | .syo—| __I '_’03 0,22m 3lvo
0CHOBE yacToTomepa (Hyx- | 2lvee :
HO 106aBUTL BXOAHOW yCu- | R133K t{enD I
nutenb-copmuposatens U | "r'— I

MCTOYHWK NUTaHUS). |

Moaynb u3mepsieT 4acToTy BXOAHbIX NOru-
yeckux umnynscos (TTJT unu KMON 5V) B npe-
aenax 1...5000000 'y, MHankaums ocyLiecTsns-
eTcs nsaTblo  paspsgamu. [Nepemelyeqve 3ans-
TOW 1 onpeaenexHue BenuuuHbl (Hz, kHz, MHz)
NPOUCXOAUT  asBToMaTuyeckn. WHaukaums
naTUpaspsaHas. WHaukauma  BbIrnsaut
npumepHo Tak: «502 Hzy», «32,768 kHz»,
«4,4312 MHz». To ecTb, 40 O4HOrO Kunorepua

pasuokonempykmop 07-2008

OH nokasbiBaeT B Hz, 40 ogHOro Merarepua — B
kHz, v 6onee — 8 MHz.

Cxema nokasaHa Ha pucyHke. Ksapuesbii pe-
3oHaTop Ha 20 Mru. MoactpoeuHbit pesnucTop
R1 cnyxut ans perynupoBku KOHTPACTHOCTU
aucnnes.

3AeCb UCMonb3yeTcs ABYXCTPOUHBLIN MOAYIb
avcnnes Tuna 16x2, Ho paboTaeT TONbKO ero
BEPXHAS CTpokKa.
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MoHTa)X BbINONHEH Ha MakeTHOW nnare,
3aKpenfieHHOW Ha ThiNbHOW YacTy Nnatbl AUCH-
nea. Tyaa ycTaHOBMEH OTPE30K MeyaTHOW
MaKeTHOW nnatel pasmepamu 60x30 MM, KOTO-
pbii NOCPEACTBOM 14-TU OTPE3KOB MYXEHOTO
nposoja AnuHou 8-10 MM, nNpUNasiH K KOHTaKT-
HbIM BbIBOAAM NNathl gucnnes. MUKPOKOHTpon-
nep u ocranbHble AeTanu CMOHTUPOBaHbLI Ha
3TOM OTpeske MakeTHoW nnatbl. [Monyuaetcs
KOMMaKTHbI MOAYMb, NO pasmepam He Gonblue
MOAYNS aucnnes.

WcTouyHUK nuTaHus pomkeH obecneuvBaTtb
crabunbHoe HanpsxeHne 5V npu Toke 50mMA.

Hukakoro HanaxamsaHus He Tpebyetcs.

B mukpokoHTponnep Heobxoaumo BBBECTU
ynpasnsioulylo nporpammy, pacnedyatka HEX-
(haiina KoTopon NPUBOAMUTCS HUKE.
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KoxyxuH B.A. (kozux@bk.ru)

HEX-¢hann moxHO nonyuutb y asTopa unu B
peaakuun, nubo B3ATb ero ¢ aucka CD#20
(nanka «HEXb»).
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3APAOHOE YCTPOWUCTBO

C TAUMEPOM

TOKa 3apsifikvi 3aBUCUT OT COMPOTUBNEHUS
pesuctopos R1  (Ansa akkymynsiTopos
«AAA») n R2 (ans «AA»). Buibop Tuna
aKkKyMynsToOpoB — nepekioyaTtenem S2.
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B Hactosuwee Bpemsa, ¢ passutuem MP-3
TEXHONOMMMN 3BYKOBOCNPOU3BEAEHUS NOSIBUIIOCH
OYeHb MHOF0 fOPTaTUBHON TEXHUKW, nUTalo-
Wencs OT ranbBaHUYECKUX 3NeMeHToB. KoHeu-
HO, Xe nuTaTb MUHWaTIopHbIn MP-3 nneiiep ot
aKKyMYNATOPOB BbIrogHee.

3apsiaHble YCTPOWUCTBa, Npoaatowmecs B mara-
3Hax oOblMHO OYeHb MPOCTbl U obecneunsaloT
BbICTPLIN pexuM 3apsiaa, NPy KOTOPOM aKkymy-
nATOp cTapeeT 3HauuTenbHo ObicTpee. Bonee
6e3onacHo 3apsaTb akkyMynsTop HOMUHamb-
HbIM 3apsigHbIM - Tokom (0,2 OT nacnopTHOW
€MKOCTH), HO 3TO TpebyeT MHOro BpemeHu, u
3T0 Bpemsi He0BX0ANMO KOHTPONNPOBATb.

Ha pucyHke nokasaHa cxema 3apsiaHOro camo-
[enbHOro yCTpoWCTBa ANA 3apafku «nanbuu-
KOBbIX» akKyMynaTopos Tuna «AA» n «AAA», B
KOTOPOM UMeeTCca Taumep, NO3BOMSAIOLWMIA
yCTaHOBUTbL BPeMS 3apsAKW OT ABYX A0 AECATM
yacos. Bpems 3afaeTcs C NOMOLLbIO NepemeH-
HOro pesncTopa, no3TOMY TOYHOCTb YCTaHOBKM
HeBbICOKas, HO ownbka B HECKONbKO MUHYT, B
AaHHOM Crfyvae CyLUECTBEHHOTO 3HAYeHWs He
nmeer.

CobCTBEHHO 3apaaHOe YCTPOWCTBO COCTOUT U3
WUCTOYHUKA NOCTOSIHHOTO HanpshKeHusi O0KoMo
20V Ha anemeHTax T1, VD1-VD4, C1 n ctabu-
nu3atopa Toka Ha TpaHauctope VT1. BenuuunHa
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3apsiaka npoucxXoAuT TONMbKO Toraa, koraa
OTKPLIT TpaHauctop VT2 W, eCTecTBeHHO, NOA-
KnoyeH axkkymynstop. lMpu 3ToM roput cseto-
avop HL1. Csetoauoa HL3 cnyxut nHaukato-
POM BKMIOYEHUS B CETb.

Tanmep cpenaH Ha mukpocxemax D1 un D2.
OnemeHTbl D1.3 1 D1.4 obpasyiot RS-Tpurrep.
3apsigka NPOWUCXOAWUT TONbKO TOrAa, KOrAa Ha
sbixoae D1.3 eauHuua (npn 3ToM OTKPbLIT VT2).
B MomeHT BkniodeHuss nutanus uenb R7-C5
yCTaHaBnMBaeT TPUIrep B COCTOsIHUE Hyns Ha
BbixoAe D1.3 u eaunuubl Ha BbiBoge D1.4. MNpu
3TOM, 3apsiAKU HeT, Tak Kak 3akpbit VT2, u
Tanmep He paboTaeT, TaK Kak eauHuUa Ha Bbl-
soge 6 D1.2 Topmosut mynbTusubparop Ha
anemeHTtax D1.1 n D1.2. Ytobbl HauaTb 3apsa-
Ky HYXHO NepeMeHHbIM pe3ncTopom R5 ycTaHo-
BUTb HYXXHOE BPEMSi, HaXaTb 1 OTNYCTUTb KHON-
Ky S3 («nyck»). Cuetunk D2 ycrtaHOBUTCS B Hy-
nesoe nonoxenue, a tpurrep D1.3-D1.4 B no-
noxeHue ¢ eauHuLen Ha sbixoae D1.3 u Hynem
Ha Bbixoge D1.4. Tenepb TpaHsuctop VT2
OTKPLIT U uAeT 3apsfaka, a MynbTuBubpaTop
D1.1-D1.2 pactopmoxeH. UmnynbCbl OT Hero
cuutaet cuetunk D2.

CnycTa 3agaHHoe Bpemsi efuHULA BO3HUKAET
Ha camMOM CTaplueMm BbIXOAE CYeTYMKa, — BbIBO-
ne 3. KoHaeHcatop C5 paspswaertcs yepes R7
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3apsip nNpojomxuTcs, U Gyaet
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RETBM | HoCTbiO. Hemcnonbsﬁyemue

“Rreaq” 0TBOAbI OT cepeAuH O0BMOTOK
PMCBZPeMR D1-K561/1E5 D2-KS61UE16 : 3ausonupyiiTe.

___________________________ - Mukpocxembl K561 MoxHo 3a-

1 Ha BbiBoa 8 D1.3 noctynaet eauHuua. Tpur- MeHuTb  aHanoramu  apyrux  KMOT-cepun.

rep D1.3-D1.4 sbikniovaeT 3apsaaky U TOpMO3UT
MynbTusnbpaTop. OTkpbiBaeTcs krow Ha VT3, n
3aropaetcs ceetoamon HL2 — «3apsieHo». Ha
3TOM 3apsiaka 3asepLueHa.

Ecnn BO Bpems 3apsaku NpousonaeT OTKNio-
YeHWe anekTpoaHeprum, To nocne Bo3obHoBNe-
HMA anekTpocHabxeHust cxema nepeiaer B
BbIKINIOYEHHOE COCTOsIHME (ropuT Tonbko HL3).

Cxemy MOXHO fopaboTaTb, BBeAst B Heé pe-
3epBHbI UCTOYHMK ANSA MUKPOCXem (puc.2).
PesepBHbIii UCTOUHKK — BaTapes HanpsXeHuem
9V, tmna «KpoHbi». Ewe HyxHO ABa AuoAaa.
OauH BKNIOYUTL NOCNEAOBATENbHO PEe3UCTOpPY
R3, a apyro nocneaosatenbHO pe3epBHOMY
MCTouHUKY. CtabunutpoH VD6 HyxHO BbibpaThb
Ha HanpshkeHWe HemMHoro Gonbiue HanpsHKeHus
pesepBHOro wuctodHuka ([814B Ha 9,5V).
[laTunMkom HanUuua CETEBOro HanNPSHKEHUs Chy-
XUT  AONOMHUTENbHLIN  TpaHauctop KT315.
Korpa HanpsbkeHue B CETU €CTb, HanpsieHue
Ha ero 6ase Benuko, u oH oTKpbIT. Ha BbiBOAE 1
D1.1 noruyeckuin Honb, YTO He mewaeT pabore
MynbTuBubpatopa. Ecnu jxe cetesoro Hanps-
WEHUA HeT, TPAH3UCTOP 3aKPOeTCsA U uepes pe-
suctop 9,1 K Ha BeiBog 1 D1.1 noctynut Hanps-
XEHUe NOruvecko eanHULbI, KOTopoe 3aTop-
MO3UT MynbTUBUOPaTOP.

Boikniowatens nutauus S1 Tenepb [OSKEH
ObiTb ABOWHBLIM, — OfA\HA €r0 MONOBUHA BbIKNIO-
YyaeT anekTpoceTb, a BTopas (S1.1) cnyxut Ans
BbIKNIOYEHWUS PE3EPBHOI0 UCTOYHMKA.

Takum obpasom, ¢ aopaboTkaMu, NOKa3aHHbI-
MW Ha PUCYHKe 2, NPY NPONaAaHn HanpsKeHns
B CeTU 3apsjKka akKymynsatopa npekpaliaercs,
HO cueTunk D2 coxpaHseT cBoe cocTosHue, a
oTCHET BpemMeHn npekpaiwaetca. [loasTomy,
nocne Bo30OHOBNEHUST NOAAYM dNEKTpUYECTBa
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Avoabl KO209 MOXHO 3aMeHUTb NioObiMU Ha TOK
He Huwxke 0,3A. Ouoabl KO522 — niobbie mano-
MouHbie, Hanpumep, 1N4148. Ceetoauoabl —
nobbie MHAUKATOPHbLIE.

3ameHy TpaH3ucTopam BbibupanTe cornacHo
MOLLIHOCTW 1 NPOBOAUMOCTH.

MoHTaX< BbIMOMHEH Ha Ne4yaTHOW MaKeTHOW
nnate pa3mepamu 75x60 mm (TpaHcdopmatop,
moct 1 C1 3a npegenamu nnarbil).

TpaHauctop VT1 ycraHoBuTe Ha paauartop
NOBEPXHOCTHLIO HE MeHbLUe 250M.

Pesnctop R5 enateneH C NMHENHbIM 3aKO-
HOM perynmpoBku conpoTtusnexus (rpynna A).
Ha ero Ban HyXHO HaAeTb PyyKy C CTPENKON, a
noa Hew caenatb LIKany B eAWHULIAX BPEMEHU
(oT 2 yacos Ao 10 yacos, ¢ warom B 30 MuH.).

TouHoCTb Talimepa, ecnu B 3TOM eCTb Heobxo-
AWMOCTb, MOXHO BbICTaBuTb noabopom R4 un
C2. MNpu 3atom, 4TOObI He XAaTb HECKOMNbKO Ya-
COB BPEMEHHOW WHTEepBan MOXHO KOHTPONU-
poBaTb No ypoBHIO Ha BbiBoAe 4 D2. 3pecb
eAWHULA BO3HUKHET poBHO B 128 pas3 GbicTpee,
Yem Ha BbiBoge 3. TO €CTb, MUHUMATbHBIA WH-
TepBan 2 uJaca 3pecb paseH 53 cekyHaam, a
uHTepsan 10 4yacos — 4 MUHyTHl 25 cek. U3me-
PAIOT BPEMSA C MOMEHTA OTMYCKaHUsi KHOMKW S3
W A0 NOSBNEHUSI €ANHULIbI HAa 9TOM BblBOAE.

3apsagHbIl  TOK  ycTaHaBnuBawT noabopom
conpotusneHnn R1 n R2, cOOTBETCTBEHHO.
Moaxniounte MunNMaMnepmeTp BMeCTO akkymy-
nyTopa 1 BbiCTaBuTe noA60pPOM COOTBETCTBY-
IOLLero pesucropa TOK, paBHblii 0,2 OT HOMU-
HanbHON EMKOCTU aKKyMynsiTopa.

Lljeenos B.H.
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CAMBbIE HAYAIbHbIE KYPCbI

MNOJIb3SOBATENA 3BM

Mpeaucnosue.

MepcoHanbHble KOMNbIOTEPbl BTOPrAUCL B
NOBCEAHEBHYIO XW3Hb YernoBeka MOBCEMECTHO.
bByxranTtepbl Ha HUX CBOAAT roposow Banawc,
nucaTenu nNUWYT KHAMW, M3AATeNnu 3TW KHWMM
WU3Aal0T, MOMNOAEXb UrpaeT B Camble pasHbie
urpbl. A eule MOXHO caenatb ¢otoanbbom,
€034aTb My3blKanbHOE WNN XY 0XEeCTBEHHOE
npousseseHne. MoxHo obwartbcsa ¢ 4py3bamu
NOCPEACTBOM  3NEKTPOHHOW  NOYThbI,  HaWTK
MHOXeCTBO nonesHow (1 6ecnonesHomn) nHpop-
Mauuu B uHTepHeTe. Komnbiotep moxeT ObiTb
Tenesusopom, DVD-pekopaepom, My3sbikanb-
HbiM LEHTPOM, CRnawWAo-NPOEKTOPOM, KONWUpo-
BarlbHbIM annapaTom.

PaavoniobuTento  KOMNbIOTEP TOXE MOXeT
6blTb MHTEpeCeH. HauHem C Toro, YTo K Hemy
MOXXHO MOAKMNIOYNTb TaKue NonesHbie Belw Kak
NporpaMMaTopbl, KOMMbIOTEPHbIE U3MepUTenb-
Hble npubopbl. A ewe eCcTb MHOXeCTBO
nporpamMm AN pasnuyHbIX PagUOTEXHUYECKUX
pacueTos, NpopaboTkn 1 MOAENUPOBAHUA CXEM,
passoaku nedatHbix nnat. CywlecTsyloT cnpa-
BOYHUKM Ha KoMnakT-auckax unu DVD-guckax,
KoTopbie 6e3 komnbloTepa He NOCMOTPMULLb.
A CKONMbKO CNpaBOMHLIX MaTepuanoB MOXHO
HaWTu B UHTEpHeTe!

MoXHO caenaTtb aNeKTPOHHble Bepcun niobu-
MbiX BamMu KHUI W XXypHamnoB, 3anucatb WX Ha
AWCKU U NONb30BaTLCS MU HE NPUUMHAA Bpeaa
BETXOMY BymaxHoMy opuruHany. [la u B cnyvae
yTepu unu  yTpatbl KHuru Oyaer XoTs-Obl
3NeKTPOHHAasA Konus.

W Tak, — KomnbioTep BeLlb None3Has, Ho ObITy-
€T MHeHue, 0COBEHHO Cpean NOXUIbIX foaen,
4YTO KOMNbIOTEP OCBOMTb OYEHb CMOXHO, TaK
cKkas3aTb, MOCUMBHO  TOJILKO «MOFIOA0MY YMY».
£ 3Hal0 [OCTAaTO4HO MHOMO TEXHWYECKN rpamoT-
HbIX nioAe, KOTopble MW CRoBe «UHTEpHeT»
XBaTalTCA 3a ronosy u kpuyart, — [a kakon
WHTEPHET, KOMMbIOTEP, MHE YXe CKOPO LIECTb-
gecat net! Ha 910 Mory OTBETWUTb TOMbKO, YTO
BO3PACTHbIX OFPAHUYEHWI MO JONYCKY K KOMMb-
loTepy HeT. Ha camoM pene 3TOT «CTpax»
06ycnoBneH NamsTbio 0 TEX TPOMO3AKUX BbIMC-
nuTenbHbIX mawwuHax 70-80-x rogos, paboTato-
wux ¢ nepdokapTamu ¥ nepdoneHtamm u
obwalowmummucs ¢ NIOAbMU  MOCPEACTBOM
MALWNHHBIX KOAOB M HEMOHATHBLIX COKPaLeHWn
OT aHrnunckux cnos. Tak BOT, — 3TO AaBHO B
npownom. Cenvac nonb3osatenio 3BM paxe
He 00s3aTenbHO 3HaTb, YeM NOrU4ecKUl HOMb
OTNNUYAETCS OT CTOSb e NIOrMYECKOn eaNHNLIbI.

BbiGop MaTepuanbHOW HYacTu.

Bcio maccy CYLLECTBYIOLLMX
KOMMNbIOTEPOB AN WHAUBUAYaMNbHbBIX
nonb3oBaTterne MOXHO YCIOBHO pas-
[eNnTb Ha «HACTOMNbHBIE» U KHOYTOYKU».

HoyTbyku npeactasnaoT cobon KOMNAKTHble
YCTPOWCTBA, B CNOXEHHOM Buie He bonee cTaH-
AapTHou nanku ans Gymar. OHW nNUTalOTCA OT
3NeKTPoCeTU Yepes BbIHOCHOW MWHUATIOPHbIV
WCTOYHWK, @ TaK XXe, HECKONMbKO 4YacoB MOryT
paboTatb OT akkymynsitopa. fnaBHoe “ OCHOB-
HOe AOCTOWMHCTBO HOyTOYkKa B €ro MobunbHoCTY.
HoyTtbyk MOXxHO nosctogy TackaTb ¢ coboii. Ho
ata MobunbHOCTL 3ayactylo obopauunsaeTcs
CyuleCcTBeHHbIMU HepocTaTkamu. W3-3a  npe-
AeNbHON KOMNAKTHOCTU HOYTOYK OYeHb CROXHO
MOAEpHU3NpoBaTk. B Hero npaktuyeckn HeBo3-
MOXHO [006aBUTb Kakue-TO HOBble MnaTbi Unn
6nokn. K Tomy xe y HoytOyka mano nopTos.
MopTbl — 9TO pasbemMbl ANA NOAKMOYEHUS
nepucepunHbIX (BHELWHUX) YCTPOWCTB. A TO, 4TO
ecTb 06biMHO Tonbko USB. KoHeuHo USB cen-
Yac 9TO YHWBEpCanbHbIl MOPT, HO MHOrMe
nporpaMmaTopbl ¥ KOMMbIOTEPHbIE U3Mepu-
TeNbHble NpUBOpLI paccunTaHbl Ha paboTy co
crapbiMu noptamu COM wunu LPT, KoTopbix B
GOMbLNHCTBE COBPEMEHHbIX HOYTOYKOB HET.
KoHeuHO, CywecTBylOT pasnuuHble 3MynsTopbl!
WU TPAHCNSATOPbI NO3BOMSIOLME NOAKMIOYATDL K
USB noptam annapartypy, pacCYuTaHHylO Ha
COM unn LPT nopTbl, HO MUX HYXHO MOKynaTb
LOMONHUTENBHO UMW Aenatb, a 3TO — AEeHbrU.
Kcratn, 0 peHbrax - CTOMMOCTb HOYTOyKa
06bl4HO B MONTOpa-ABa pasa Bbllle CTOUMOCTU
aQHanorM4YHOrO MO NPOU3BOAUTENBHOCTM U
06bEMY NaMsITU HACTONBHOTO annapara.

HacTonbHbI KOMMbIOTEP COCTOUT U3 Kak Mu-
HUMYM Tpex vactew, — cuctemHoro 6noka (3To
TaKoWN KeNeaHbli AWNK BHYLUUTENbHBIX pPasMe-
poB, B KOTOPOM COBGCTBEHHO W pacnonaraercs
OCHOBHasi 3NeKTPOHUKa KOMNbIOTEPA), MOHMU-
TOpa, KnasuaTypbl U MbilwK (Mbllb, — 3TO HE
XUBOTHOE, a TakoW MaHunynsTop). Y HoytOyka
3Th cocrasnsiowme cobpaHol Bmecte. A BCe
0CTanbHOE yXe OTHOCUTCS K nepudepun.

[MaBHbIN HEAOCTATOK HACTOMbHOTO KOMMbIO-
Tepa B ero NpuBSR3aHHOCTU K 0g4HOMY pabouemy
MecCTy. [TMTaTbCsi OH MOXET TOSbKO OT 3MEKTPOo-
cetTn, u csobogHo nepemewats ero Oyaet
BeCbMa 3aTpyaHuTenbHo. Ho ectb u jocro-
MHCTBA, OCHOBHOE M3 KOTOPbIX, — 3TO HGonblune
BO3MOXHOCTW MO MOAepHU3auun («anrpen»).
CucremHbIi 6110k BECbMa NPOCTOPHbINA ALMK, B
KOTOPOM €CTb MHOFO MeCTa, a Ha MaTepUHCKON
nnate UMeeTcs NycTble pasbembl, Kyaa MOXHO
NoAKMNIoYaTh PasHble AONOSHUTENbHLIE MOAYNU.
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Hanpumep, 3axoTenu AOMNONHWUTL KOMNbIOTED
¢hyHKUMeh Tenesnsopa, — BCKpbIBaeTe KOPMycC v
BCTasnseTe B CBOOOAHLIA NOAXOAALLMIA NO Gop-
Meé pa3beM MaTepUHCKOW nnaTbl nNnaTky Terne-
TioHepa. pusuHunBaeTe eé. BoT n Bce. 3axo-
TenochL yCTaHOBUTb BTOpPOW CD-ROM
(yCTpoCTBO AN YTEHUS KOMNAKT-4MCKOB), —
fencTBus noutu Takue xe. C HoyTOykoM Takue
OKyCbl He NPONAYT.

W euie oueHb BaxkHas getanb, — y HACTOMb-
HOro ecTb 6onblie nopToB, O6LIYHO OYEHb
mHoro USB-nopToB, HO camoe rnaBHoOe, — eCTb
COM u LPT nopTbl, K KOTOPbIM MOXHO NOAKIIO-
YaTb nNpocTeillMe nporpaMmartopbl U Apyrue
yctponctsa. Boobiue, nopt LPT — aTo cTapbin
NPUHTEPHBIN MOPT, HO Ceilyac BCE NPUHTEPSI
noakmioyaloTes yepes USB, noatomy oH ocrta-
eTcs cB06OAHBLIM (MMEHHO NO3ITOMY €ro U HeT y
HOYTOYKOB).

Mpu BbIGOPE KOMNbIOTEPA  (CUCTEMHOrO
6noKa) Hy)XHO 3HaTb €ro OCHOBHble XapakTe-
PUCTUKY.

Baxabiit napameTp, — ObicTpoaencTBUE, OH
ncuucnsaeTcs B Mry wnu Iy, Kak 4acroTa, HO B
obliem sABMsieTCA He nokasaTeneMm JnekTpu-
YECKON BEMUYUHBI YacTOThl, @ TOFO CKOJIbKO
3NIeMEHTapHbIX OnepaLmin NpOLIECCop KOMMbIO-
Tepa MOXET caenaThb B CeKyHAY.

OnepaTMBHas NaMATb, — BPEMEHHOE XpaHu-
nuwe AaHHbiX. Tpyu BbIKMIOYEHUM KOMMNbOTEPA
AaHHble W3 ONEepaTUBHON NaMmsATU CTUPAIOTCSH.
CMeHa iaHHbIX B ONEPATUBHON NamsT NPOMC-
XOAWUT 3HAUYUTENbHO ObICTPEe, YeM B XKECTKOW
namatn. Moatomy, yem Gonbwe onepaTBHas
namaTb Tem ObicTpee komnbioTep paboTtaer,
ocobeHHO npu obBpaboTke Kakux-To 6GonbLmX
thannos. [poucxoaut 3TO NOTOMY YTO, Yem
6onblue onepaTUBHas NaMsATb, Tem 6ONbLUW
obbeMm chaitna MoxHo obpaboTaTth 3a 0AUH pas.
A ecnu ¢ann 6onbLuoil, a onepaTUBHas NaMsTbL
CnuwKoM mara, komnbloTep 6yaeT atoT pavn
obpabaTtbiBaTh YaCTAMU HACTUYHO 3arpyxas w3
WeCTKon namaTh. Ha Bce 3Tn AeNCTBUA Mo 3anu-
CU-CTUPAHUIO C XKECTKOro AWUCKA YXOAWUT MHOro
BPEMEHMN.

XecTkan namMaTb UnNu NOCTOSHHAs, 06bIYHO
roBOPAIT «0OBLEM XECTKOr0 AUCKa» unm «obvem
BUHYECTepa», NpeAHas3HayeHa ANA XpaHeHwus
DaHHbIX U BCEX Mporpamm, yCTaHOBMEHHbIX Ha
BalleM KomnbioTepe. Mpu BbIKNIOYEHUN OHA He
cTupaeTcs.

Ob6bem namsaTi, kak onepaTMBHORM, Tak M Noc-
TOSIHHON, Bblpaxa@eTcs B merabantax wnu rura-
6anTax. 3a4ecb MOXHO CKa3aTb TONMbKO OAHO, —
MHOrO namsT He BbiBaeT, — Yem Honbwe, Tem
nyvwe.

Eule ecTb Tak Ha3biBaeMble CbeMHbIE 3aNoMu-

Halowme ycTporucTesa. 3To MOryT 6biTb KOMNAKT-
aucku, DVD-auckn, MarHuTHbIe AUCKeTbl, KapTbl
namsTH, Tak HasbiBaemble «natwku». HyxHo
4T06bl B KOMMbIOTEPE BbINK YCTPOUCTBA ANA UX
ytenusi-3anucu. [ins aucket, CD-auckos u DVD-
AWUCKOB CYLLLECTBYIOT COOTBETCTBYIOLLMUE AWUCKO-
BOAbl. [INA YTEHWA KapT NaMsATU HYXeH Tak
HasbiBaeMbili  «KkapT-pangep». A «NLWKY»
MOXHO BOTKHYTb B to6oit USB-nopT.

Momumo cobBeTBEHHO KOMNbloTepa noTpeby-
10TCA U nepudepuitHbie YCTponcTea. Kak MuHu-
MyM — npuHTep. Beab Bam HyxHo Byaet nevatb
TEKCTbl UMK cxeMmbl. MpuHTepbl ceivac GoiBaloT
nasepHbie 1 CTpyiiHble.

JlasepHble npuHTEpbI nNevaTalT BCyXylo, —
nsobpaxeHue Ha Bymary HaHOCWUTCA cneumans-
HbIM MOPOLLKOM, — TOHEPOM. 3aTeM NpPouCXoauT
Harpes, W ToHep npununaeT k Oymare. Jlasep-
Hble MpUHTEpPbl Aal0T Haubonbliee KavecTso
yepHo-6enon neyatn M obnapaldT OYEHb BbI-
COKOW MPOU3BOAUTENLHOCTLIO U OTHOCUTENbLHO
HU3KOW CeBEeCTOUMOCTLIO OAHOr0 NeyaTHOro
nucta. Ho oHM, 3a UCKIIOYEHUEM OYEHb A0POTUX
annaparoB, NeyaTaloT TONbKO YePHbLIM LIBETOM.

MeuaTatowmit aneMeHT na3epHoro NpuHTepa, —
ceneHoBbI 6apabaH. JlazepHbiin Nyy pucyeT Ha
HeM u300paxeHue, MEHAs  3neKTpu4eckui
3apsA B TeX MecTax, rae AomKeH ObiTb PUCYHOK.
3atem 6apabaH noBopaunBaeTcs W 3apsa
nepeHocuTCs Ha Bymary, HacbinaeTcst NPOLLIOK-
TOHEp, YacTULbl KOTOPOrO MPUMUNAIOT K 3aps-
XEeHHbIM vacTam. [lanee nopowok u 3akpen-
nsetcA HarpesaHuem. Towep u GapabaH
pacrnonoXeHbl B CbeMHOM y3ne, — KapTpuaxe,
KOTOpbIA MOCNE TOr0 Kak B HEM 3aKOHUMTCS
TOHEp nornaraeTcs BbIGPOCUTL U 3aMEHUTL HO-
BbiM. Ho pecypc 6apabaHa, kak npasuno, Ha
3TOM KOSfMYecTBe TOHepa He ucYepnbiBaeTcs,
NnoaToMy, NpakTUYHbIE MIAU KapTPUAX pasbu-
paioT U AOCLINAIOT B HEr0 NMOPOLLIOK (ECTb Aaxe
Menkue uUpMbl, OKasbiBalowme ycnyry, -—
«3anpaska kapTpuaxa», a B Mara3uHax npoaa-
toTca B6aHkn ¢ ToHepom). KoHeyHo, nocne Kax-
[0l 3aNpaBKN KAYECTBO NeYaTn yxXyAlaeTcs.

CTpyliHble NpuHTEpPbLI — COBCEM APYroi cnocob
neyatn u camo npegHasHavenme. OHK 06bIYHO
OYEHb HEeAOpOrue, HO NpU 3TOM, nevaTaloT Kak
yepHo-6esbIM, Tak U B UBeTe, U C BECbMa XOpO-
Wwum KayectsoMm. Ha obbluHoW Bymare CTpyrHbIN
NpuUHTEpP  YAOBNETBOPUTENbHO  HanevyataeT
TEKCT, cxemy, aaxe doTorpaciio. Ho ans nony-
YEHUA HaUNyJLWero KayecTsa HyxHa crneunans-
Hasi Oymara. CTpyWHbIi NpUHTEp nevartaeT yep-
HUNaMK, KOTOPble MUKPOCKOMUYECKU TOHKUMU
CTpysaMu BbIGPHLI3rMBAIOTCSA U3 ero neyartaioLen
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ronosku Ha Bymary. Ecnu Bymara pbixnas pac-
nneliBY4aToCcTs HeusbexHa. [la u «meTeoycrno-
BWSI» MOTYT CUINBHO NOBPEAUTL U3o6paxeHue.

Ecnu nasepHbie NpuHTEpb B OCHOBHOM Npea-
HasHayeHbl Anst paboTbl B oducax U Ha npea-
NpUATUSAX, TO CTPYNHbIE NPUHTEPbI — WCKNIO-
YuTenbHoO AomawHue. OHM nevyartarT XOpPOLo,
HO MEANEHHO, U CTOUMOCTb OAHOFO HanevartaH-
HOTO MUCTAa Y HWUX 3HauMTenbHO Bbiwe. Ecnm
BaM He HyXHO nevataTtb 6onee COTHU NUCTOB B
Mecsilu, W Bbl Xenaete nevaratb He TOMbKO
TEKCT 1 CXEMbI, HO U (hoTorpaduu, — BuibupaiTte
CTPYWVHbIVA NPUHTEP.

Ho Bbi6upaiiTe 0CTOPOXHO. [MNaBHbI 3NeMeHT
CTPYWHOro nNpuHTEpa, — Nuwywas ronoska. OHa
OYeHb KanpusHa, MOXeT 3abUTbCsi, NepecoXHyTb
WU NPOCTO BbIATK U3 CTPOS. ECTb npuHTeEpSI, B
KOTOPbIX NULWIYLLAsA FONOBKa SBMSAETCA HeoTeMm-
NIeMOI 4acTbio NPUHTEPA, NO3ITOMY €€ BbIX0A, U3
CTpOsi paBHOCUIIEH BbIXOAY W3 CTPOs BCEro
npuHTEpa (3ameHa Takom ronosku 0BbIYHO Aeno
He BbIFOAHOE, — JeleBne KynuTb HOBbI NPUH-
Tep). Ho ecTb npuHTEpbl, B OCHOBHOM MPOAYK-
umns cdupm Hewlett Packard u Lexmark, 8 koTo-
pbIX CMEHHas uepHWnbHUUA (KapTpuax) cae-
naHa B efvHoe uenoe C NULYLIEeA roNoBKON.
Takum 06pasom, rofioBKy Bbl MEHSiETe Kaxablv
pas, kak MeHsieTe KapTpuaX C YepHUnamu.

YTto KacaeTca camux KapTpuaxen, ToO HeCMOT-
psS Ha WX OJHOPA3OBOCTb, WX TOXE MOXHO
3anpasnsATb. ObpatuTech B UPMy Unu K npesa-
NPUHUMATENIO, OKa3blBAKOWEMY Takylo yCnyry.
B onpepeneHHoM MecTe koprnyca kapTpwkaa
CBEPMAT OTBEPCTUE U C NOMOLLBIO MEANLIMHCKO-
ro WnpuLia BBOAAT 403y YEPHUIL.

Paspelatowas cnocobHocTb noGoro npuH-
Tepa oueHusaeTca B dpi, — 3TO YNCNO TOYEK Ha
AloiM. Yem Gonblue dpi, TeM Bbille paspeluaio-
wasn cnocobHOCTb NpuHTEpa.

Ewe secbma nonesHas seub, — ckaHep. C ero
MOMOLLBIO MOXHO NepecHATb u3obpaxeHue ¢
B6ymaru B KomnbloTep. Hanpumep, umes ckaHep
W NPUHTEP MOXHO CAenaTb «Kcepokonuiox». nu
MOXHO OTCKaHMPOBATb >KypPHamnbHYI0 CTaTbio W
COXpaHUTb €€ B NamsaTU KomnbloTepa. bbisaloT
«MHOrohyHKUMOHanNbHbIe yCTpoicTBay (MadY),
— CKaHep W NpUHTEpP «B OAHOM (DNakoHe».
Paspewalowas cnocobHOCTb ckaHepa Tak e
XapaktepusyeTcs B dpi.

Tak 4To e kynuTb? [pexae Bcero, 310 3aBu-
CUT OT Bawwux TpeboBaHUii K KOMNbIOTEPY U OT
(hMHAHCOBbLIX BO3MOXHOCTeW. KoHeuHo, ecnu
¢puHaHCbI no3sonAloT, ny4we npuobpectn ca-
MbIit «<HABOPOYEHHbIN» BapuaHT. Takon annapar
BaM NOPEKOMEHAYIOT B M0GOM KOMMNbIOTEPHOM

marasuvHe, u 6yayT abcontoTHo npasbl. Ho ecnu
Bbl NPUHLMNNATIBHO HE XenaeTe nnaTutb Tbicay
TPUALATL-COPOK, MOXHO NOAyMaTb Ha 4Yem
C3KOHOMMUTb.

Mpexae Bcero, HyXXHO onpeaenuTbCA C 3apa-
Yamu. bonblle BCEro pecypcos Komnblotepa
yXoAuT Ha rpaduky, aHumaumio, u ap. Ecnu Bbl
He cobupaeTecb «roHsiTb uyepTei» (Urpatb B
Wrpbl), co3gaBaTb BUAECOMUNbMbI UMW  3aHU-
MaTbCs U3AaHNEM ra3eT U XypHarnos, TO BNONHe
[0CTaTOMHO Tak HasbiBaeMoW «ByxranTtepckoi
Bepcumn». Ha TakoM KOMMbIOTEPE MOXHO BMONHE
yBEPEHHO UyBCTBOBaTb Cebsi B UHTEPHETE, U Ha
HemM BeCbMa Hennoxo paboTaloT NpakTU4ecKu
BCe paguoniobutenckue nporpammel. Ha mo-
MEHT HanucaHus cratbu (anpenb 2008) ueHa
HoBoro «Byxrantepckoro» cuctemHoro 6noka
6bina rae-To 5-8 Thicau py6nen.

Ectb euwle cnocob CIKOHOMUTbL, — KynuTb 6/y.
Ho nokynatb 6/y cucTemHbin 6nok Bpsa N ectb
CMbICI1, — O4EHb BbICOKA BEPOSITHOCTL Npuobpe-
TEHUS «APOB». A BOT CTapeHbKWUI KWHECKOMHbIN
MOHUTOP KynUTb MOXHO. Ecnu HOBbI CTOUT 4-
10 Teicsy pybnew, TO BecbMa NoAEpXKaHHbLINA
Samsung unu LG MOXHO KynuTb pybnen 3a
150-300p. BaxHOo TONbkO 4TOOLI OH ObiN LBET-
HbIM U paspelweHune O6bino He Hwke 1024x768
ToyeK. HencnpasHbiit e MOHUTOP MOTYT OTAATb
W BapoM (MOXeTe e NOYUHUTL Tenesu3op, —
3anpocTo NOYMHWUTE U MOHUTOP).

CkaHep 6/y — Toxe He popoxe 300 py6. A BoT
npuHTep 6/y 6paTb He peKOMeHAYIO.

BoT npumepHbIi pacueT C y4yeToM Makcu-
ManbHOW 3KOHOMUM:

1. HoBblit «Byxrantepckuiiy cucTemHbin 650K ¢
KNaBMaTypoW, Mbilliblo, ONEPATUBHON NaMATbIO
512 MB, wectkum auckom 80 I'b u ycraHoBneH-
Hon Windows XP home - 6200 p.

2. Monutop Samsung SyncMaster 550S (oueHb
cunbHo 6/y) — 200 p.

3. MpuHTep cTpyiHbIn HoBbIn Hewlett Packard
HP DeskJet 1460 — 990 p.

4. Cxanep Mustek USB cunbHo 6/y — 150 p.

Uroro: 7540 py6. KoHeuHo, 31O npubnusu-
TenbHbIN pacyeT. B obwem, Ha CyMMy MeHblue
8000-9000 pybneit paccunTbiBaTb HE CTOUT.

Mokynavite CUCTEMHbIN 6NOK C YCTAHOBNEHHON
Windows, wn notpebyite oT npoaasua
[IEMOHCTPaLumn, BO BPEMS KOTOPOW OH caenaet
BCE UCXOAHbIE YCTAHOBKMU CUCTEMBI.

MpuobpeTtas cuctemHbiii BNOK NouHTepecyi-
Tecb ecTb nn y Hero noptel COM u LPT. U He
3abyabTe NPo MoAEM, — OH HYXeH Ans AocTyna
B UHTEpHeT. MoAem B HOBbIX CUCTEMHbIX 6no-
Kax foMmkeH ObiTb, HO NyYLLE CNPOCUTb.

AHOpees C.A.
lMpodomxe+Hue cnedyem...
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ABTOMAT YTPABJIEHUA

PEKNAMOW

HOBKOW Nepemblykn S1 MOXHO BbibpaTh 0AnH U3
3TUX pexumos pabotbl. Ecnu S1 ycraHosneHa
KaK Ha cxeme, cuctema paboraet cpabaTbiBaet
Ha NosiBfeHNe ONTUYECKON CBA3W, TO €CTb, Ha
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AIHHO CBETALLMECA Unu nepu-
oauuecku psuralolneca obbekTbl ywe cranu
NPUBbLIYHBIM SIBMIEHWEM, U MHOMME FIOAWU 3TUX
MenbKaHUi NPOCTO He 3ameuvaloT, - BOCNPUHMU-
MaloT MX Kak CBOE0OPa3sHbIN ONTUYECKUIA LLYM.
ButpuHa ByaeT MHOro npusnekaTenbHen, ecnu
HaxoAsWMnecs B HeW HeroABukKHble OObeKTbl
OyaAyT NpUXoAUTb B ABUXEHWE TONbKO C NPUB-
NXKEHWEM K HUM YernoBeka, Uu ecrnn YenoBsex,
Hanpumep, OCTaHOBUICA BO3NE BUTPUHbI.
AHanoruyHoe yCTpoWcTso ObINno onucaHo B
1.1, HO Ta cxema uMeeT HekoTopble HeaocTat-
Ku. B yacTHOCTH, HU3Kas cTabunbHOCTL paboTbl,
BO3MOXHOCTb B3aUMOCBA3W MeXay cxemamu
npueMHMKa u nepepartynka uepes uUenu nuTa-
HWS, HEBO3MOXHOCTb Bbibopa onNTUManbLHOro
B3aUMHOrO pPacrnonoXeHuss MPUEMHOro W nepe-
faioulero yanos oroaaruuka, pabora Tonbko
Ha oTpaxeHue nyva.
B cxeme, nokasaHHoW Ha pucyHkax 1 u 2 B 3Ha-
YUTEMNbHOW CTENEHU YYTEHbI 3TN HEAOCTATKM.
Yanbi nepeaaTtinka u npUemMHUKa ONTUYECKOro
faTyvka caenaHbl Ha pasHbIX nnatax. OTo nos-
BONISIET OpraHu3oBaTb kak paboTy Ha oTpaxe-
HWe nyua, koraa oba ysna HanpasfeHbl B CTO-
POHY YenoBeka, Tak U Ha nepeceyeHue nyua,
Koraa AnNs 3anycka peknambl HYXHO YTOObI
Yyenosek npoiuen mexay aatuvkamu. lNepecra-
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oTpaxxeHue. A B NPOTUBONOMOXHOM NONOXEHUN
S1 (kak NoKasaHo NYHKTUPOM) — Ha NpepblBaHue
ONTUYECKOW CBA3K, TO €CTb, HA NepeceyeHue.
Mepembiukon S2 MOXHO BbibpaTk U3 ABYX ApY-
rmx pexumos. Ecnu S2 oTcyTCTBYET, NOCME KaX-
AOro BO3AENCTBUSI Ha AaTumk peknama byper
NpUXoanTb B ABWXEHWE TOMbKO Ha Kakoe-To
3aaaHHoe Bpems, pesuctopom R6. C yctaHoB-
neHHow S2 peknamHoe YyCTpouctso pabortaer
BCE BPEMA Nnoka eCTb BO3AENCTBME Ha AaTyuK,
nnoCc, Bpems 3agaHHoe pe3ncTopom R6.
Tenepb paccmoTpum paboTy cxembl. Ha puc-
CyHKe 2 npuBeAeHa cxema nepepatuuka. OTo
MynbTUBMOPATOP C YCUNEHHbIM BLIXOAOM, CAe-
naHHbIn Ha mukpocxeme K561J1H2. O sbipaba-
TbiBAeT UMMYNbCbl YacToToi okono 36 kl'y (3Ta
yacTota AOfkHAa COOTBETCTBOBATb 4YacToTe
HacTpoWkn poTonpuemHuka, Hanpumep, ANs
SFH-506-36 pomkHO 6biTb 36 klu). 3atem
UMMNYNbCbl NOCTYNAIOT HA TPAH3UCTOPHbIA KNIOY
VT4, Ha Bbixoae koToporo BknoueH UK-ceeto-
avoa HL2. Tok 4yepes Hero orpaHuumBaloT
peauctopbl R16 n R17. Pesucrop R16 — noa-
CTPOEUHbINA, C €ro NOMOLLBIO MOXHO YCTaHOBUTL
MOLUHOCTb U3NYy4YeHusi, TO €eCTb, AanbHOCTb
Aencteust potoaatumka. Cxema nepeaaTymnka
paboTaeT NOCTOSHHO U NUTAETCA OT UCTOMHUKA
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cxembl ByAeT oTnMYaTbCA TEM, YTO NP Npu-
CyTCTBUM u4eroBeka nepes Aativkom Oyaet
hopmMMpOBaTLCS HE KOPOTKUA UMMNYNLC OBHY-
nenmns D2, a npoaon¥uTenbHbIA NOrmyeckuin
YPOBEHb, NPOAOMKUTENBHOCTL KOTOPOro paB-
Ha BPEMEHW MpPUCYTCTBUA Yenoseka nepea
paTtumkoM. [oaToMy, C yCTaHOBMIEHHOW S2,
peknamHoe YCTpPOWCTBO paboTaeT CTONbKO,
CKONbKO BPEMEHU nepes AaTYMKOM CTOWUT Ye-
noBeK, NNIOC Bpemsi, yctaHosneHHoe R6.

HanpsixeHuem 12V.

Cxema npuemMHO-MCNONHUTENBHOW YacTu noka-
3aHa Ha pucyHke 1. lMpu BKOYEHUU NUTaHWA
cyetunk D2 moxeTt okasatbcs B mobom nono-
XEHWN, HO vawe B Hynesom. [1oaTomy, cpa3sy
nocre BKMIOYEHWSI BKMIOYAETCA W peknama Ha
Bpems, 3afaHHoe pesuctopom R6. Ecnm 310 He
XenaTenbHO, MOAKMIOYaNTe pekramHoe YyCT-
POMCTBO NOCNE BKMIOYEHUS MUTAHWUA [aTumka,
nocne Toro Kak 3aroputcs csetoguog HL1.

W Tak, HL1 ropuT, 3HauuT cxema nepewna B
waywnin  pexvum. Cuetumk D2 B nonoxeHuu
8192 (eavHnua Ha sbiBOAe 3), Harpyska, nuTa-
towascs yepes pene K1 sbikniovena, avoa VD1
OTKPbIT, NO3TOMY LUYHTUPYeT BXx0A D2 v He npo-
fyckaeT Ha Hero UMNynbCbl 0T MyNbTUBMGpPaTO-
pa D1.4-D1.5.

Korpa nepep patumkom, paboTalowmm Ha
oTpaxeHue, nossutca venosek, NK-ceet ot HL2
oT3UTCH M nonaaeTt Ha doTonpuemHuk F1. Ha
ero BbiXoA4e HampshkeHue ynaaet O Hyns u,
ecnu S2 He yctaHosneHa, cxema Ha D1.2-D1.3-
C4-R4 cchopmupyeT umnynsc, o6Hynsowmin D2.
Ha sbixoge D1.6 nossutcs eanHnua u pene K1
BKIOUMT Harpysky. [uoa VD1 3akpoetca u
nepectaHeT Mewartb MpoXoAy WMMYMbCoB OT
mynbTusubpatopa D1.4-D1.5 Ha Bxoa D2.
HauHeTCcs OTCYeT BpPEMEHHOro WHTepsana,
KoTopblii  OyaeT paBeH 8192-M nepuoaam
“MNynbCoB ¢ Bbixoaa D1.5.

Ecnu mbl yctaHoBUM nepembivky S2 paboTa

Mpn pabote Ha nepecevenne S1 cTasAT B
MONoXeHue, NoKasaHHOE MyHKTUPOM.

[MouTu BCE AeTann pacnonoXxeHbl Ha ABYX nna-
Tax, MOHTaXHble CXeMbl KOTOPbIX MOKa3aHbl Ha
pUCYHKax (TONWMHA [OPOXeK ykasaHa yCnoBHO,
— peanbHO OHW He TOHble 2 MM). Cxembl
nokasaHbl CO CTOPOHbI NEeYaTHbIX NPOBOAHUKOB.
CHavana Ha 3aroToBkax nnat BbiCBEpPfeHbl BCe
OTBEPCTUA, @ 3aTemM PUCYHOK Ha honbry HaHe-
CEH BPYYHYIO, NPU NOMOLLY HECMbIBAEMOTO Map-
kepa. TpaBneHue B pacTBOPE XNTOPHOro Xenesa.

dotonpuemunk SFH506-36 MOXHO 3amMeHUTb
Apyrum. Ho, yactoTty reHepaTopa Ha D3 HyxHO
HacCTPOUTb Ha 4YacTOTy Ballero oTonpueHuka.
910 MOXHO caenatb noabopom R14, a npuem
curHana KOHTPONvpoBaTb NO NOrMYEcKon eau-
Huue Ha Bbixoae D1.1.

UK-ceeToanon HL2, — niobon UK-ceeTogmos
0T coBpemeHHbIX nynbToB [1Y. Csetoanog HL1
— 060N MHANKATOPHbIN.

Pene K1 — pene asTomobunbHOro TUna, Kak
pene 3BykoBoro curHana BA3-2108. Takue pe-
ne CTOSIT HeA0POro, HO UCKaTb WX HYXHO B aBTO-
marasuHax.

Mpn ycraHoBKe aaTyuka Ha oTpaxenune, HL2
HYXXHO CcHabauTb BneHaon, wcCKIOYaloLen
npsaMoe nonagaHue nyuen ot Hero Ha F1.

CHeaupes /.
Jlumepamypa:

1. KapaskuH B. Aemomam Ons eumpuHsl.
x.PaduokoHcmpykmop 07-2006.
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SJIEKTPOHHOE PEJE

ANnA CTAPOIro XonogmibHUKA
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MpaKTUyecky BO BCEX CTapbIX XOfIOAUNbHUKAX  OFPAHMYMBAIOLLETO  MPOAOIHKMTENbHOCTL  He-

1 BO MHOMMX HEA0POruX HOBbIX AN Noaaepka-
HUA HeobxoaMMON TemnepaTtypbl B MOpO3WMb-
HOW Kamepe WCNonb3yeTcs aJneKTpoMexaHu-
yeckas cxema, cocrtoswas u3 Gumerannuuec-
KOTO BaKyyMHOrO AaTuvka 1 351eKTPOMarHuTHOro
pene Tuna MarHUTHOro myckaTens Ans BKNOYe-
HUA pBuratens komnpeccopa. [lpu Bbixoge w3
cTposs pene wunu Tepmoperynatopa ObiBaeT
3aTPYAHUTENbHO HaWTM B npoaaxe noaxoas-
wue petanu, ocobeHHO Ans CTaporo Xorfo-
AvnbHuka. Kpome Toro, anektpomexaHuyeckas
cxema marno HaaexHa, ¥ npu BbixoAe U3 cTpos
camoii CxeMbl TepMoperynaTopa, pene unum npu
UCNapeHun xnajareHTa, KOMMPECCop MOXeT
0Ka3aTbCsl MOCTOSIHHO BKIIIOYEHHbIM. YTO npu-
BEAET K ero neperpesy 1 faxe BO3ropaHuio.

Mo3aToMy, UMEEeT CMbICIT 3aMEHUTb CTapyio U
HEHAAEXHYIO 3NEeKTPOMEXaHUYECKYI0 CUcTemy
ynpasnexus 6Gonee COBPEMEHHOW 3NEKTPOH-
HOW. OneKTpoHHas cxema kpome (yHKumn Tep-
MoperynsaTopa, nepuoaNyecku BKIIOYAIOLLEro
KOMNpPeccop, AOMKHA OCYWECTBAATb (PYHKUUIO
3aWunThbl ABUraTens Komnpeccopa oT Ype3mepHo
NpoOAOIIMTENbHON HenpepbiBHOW pabotbl ©
CUrHanmM3npoBaTh 3BYKOBbIM CMrHanoM O Heuc-
NpaBHOCTV MOPO3UNbLHOrO arperara.

Cxema, oTBevawowas 3tuMm TpeboBaHusM,
rokasaHa Ha pUCyHKe B TekcTe. DYHKUMOHANbHO
OHa COCTOMT W3 Tepmoperynsropa, Tanmepa,
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npepbiBHOW pPaboTbl KOMMpeccopa, U curHasb-
HOFO YCTPOWCTBA CO 3BYKOBOW CUrHanu3auuen.

Tepmoperynsitop BbINOMHEH HAa KoMnapaTope
A1 u Tepmuueckom patumke VD2, [atumk
LM335 npeacrasnset coboit ocobbii crabu-
NMTPOH, HanpsbkeHue ctabunusauum KoTOpPOro
NUHENHO 3aBUCUT OT TeMmnepaTypbl, W Bbipa-
*aetca 3asucumocTtbio 10mV/K. Takum o6pa-
30M, B Anana3oHe Temneparyp OT -10°C po
+5°C nanpsokenne crabunusauum VD2 name-
HsieTcs oT 2,63V po 2,78V.

W3meputenbHoe  HanpsbkeHue, Nponopuuo-
HanbHOe TemnepaType (COrfiacHO Bbile Cka-
3aHHOMYy), co3paeTcs uenbio R6-VD2. 310
HanpshkeHWe NOoCTynaeT Ha WHBEPCHbIN BXOA
KoMnapartopa Ha onepauvoHHoM ycunutene A1.
Ha npsmoi Bxoa AanHoro OY noctynaet
onopHoe HanpsbkeHue ot uenu VD1-R4-R1-R2-
R3. TemnepaTypHbii nopor, Npu KOTOPOM A0N-
XeH cpabaTtbiBaTb KOMNApaTop yCTaHaBfMBaloT
nepemeHHbIM pesuctopom R2.

Tanmep, orpaHMuMBalOWUN  NPOAOIKUTENb-
HOTb  HenpepbiBHOW paboTel  koMMpeccopa
BbINONHEH Ha cuyetumke D3 u  anemeHTax
mukpocxembl D1. Ha anemextax D1.1 n D1.2

caenaH  MynbTuBuGpaTop,  reHepupylowuin
umnynbcbl  yactotoir okono 1,5 Tu. Ohwm
NOCTOSIHHO ~ MOCTYMaloT Ha CYeTHbIA  BXOA
cueTtumka D3.

pasuokonempykmop 07-2008



Ecnu B xonoaunbHuke TemnepaTypa HWxXe
3a7aHHON BENUYMHLI, HA BbIXO4E KoMnapaTtopa
A1 NpuUCyTCTBYEeT HanpsieHue BbICOKOro ypoB-
Hs1. finoa VD3 3akpeIT U KoHAeHcaTop C3 3aps-
xeH uepes pesuctop R8. C Hero Ha 06Hynsto-
WK Bxopa cyetymka D3 noctynaeT HanpsbkeHue
BbLICOKOr0 YPOBHS. TaK e, HanpsixeHne BbICOKO-
ro yposHs ¢ C3 noctynaet Ha OAMH U3 BXOA08B
anemeHTa D1.3, noatomy, Ha ero BbiXxoAe eCTb
HU3KOe HanpsbkeHue u Kkmod Ha VT1 3akpbiT.
3akpbIT cumucTop onTonapst U1 1 MOLLHbIA Cu-
muctop U2. Komnpeccop K BbIKO4eH.

Kak Tonbko TemnepaTtypa nosbillaeTcs u npe-
BbllWAET 3aJaHHyl0 BENUUUHY, HanpshkeHue Ha
BbIX0A4e koMmnapaTtopa A1 napaeT A0 HYneBsoro
ypoBHsa. Anoa VD3 oTkpbiBaeTCcs U paspskaer
koHaeHcatop C3. Tenepb Ha C3 HanpsikeHve
HW3KOTO NOTUYECKOr0 YPOBHSA, KOTOPOE MOCTY-
naet Ha BbiBog 8 D1.3. Ha sbixoge D1.3 ycra-
HaBNMBAETCS HanpskeHWe BbICOKOr0 YPOBHS.
Kntou VT1 OTKpbIBAETCA, OTKPbLIBAETCA CUMMWC-
Top ontonapbl U1 # MOWwHbIA cumuctop U2,
yepes KOTOPLIN NOAAeTCH NUTaHNe Ha KoMnpec-
cop K. B 370 xe Bpems Ha 06HYnaiowWmin BXOS,
cyeTumka D3 nopaeTcs nOrmyeckwin Homb, M
CYETUMK HauMHaeT cuMTaTb, MOCTynalolme Ha
HEro UMMNynbCbl 0T MynbTUBMBpaTopa.

[anblie cuTyaums MOXET pasBuBaThCs ABYMS
nyTamu. Ecnn MoposunbHbI arperaT ucnpaseH,
fBepLa XonoAwnbHWKA 3aKkpbitTa U B cucteme
eCTb XnafgareHT, TO CMyCTA BpEMs, MeHbllee
25-Tn  MMHYT, TemnepaTypa B MOPO3WIbHOW
Kamepe XOf10AuNbHUKA MOHM3UTCS A0 Heobxo-
AuMON BenuuuHbl. Komnapatop A1 usmenuT
ceoe coctosHue. Auoa VD3 3akpoeTcs U KOH-
aeHcaTop C3 meaneHHo 3apsautcs vepes R8.
Kak Tonbko HanpsbkeHme Ha C3 pocTturHet
YPOBHSA  NOIMYECKON eauHuubl cyeTumk D3
cOpPOCUTCA B HYMb, @ KOMNPECCOP BbIKIOYATCS.

Ecnn no kakoi-To npuyuHe, Temneparypa B
MOPO3WUNbHON Kamepe He MOXET AOCTUTHYTb
Tpebyemon BENUUMHbLI, TO NPUMEpPHO Yepes 25
MUHYT NOCMe BKMOYEHWs KoMnpeccopa Ha Bbl-
xofe cuyetunka D3 (BbiBOA 1) ycTaHoBUTCS no-
rnyeckas eanHuua. 3To npuBejeT K ToMy, YTO
Ha Bbixoge D1.3 ycraHoBUTCA NOrueckuid Homb
n komnpeccop 6yaeT BbiknoyeH. [lanee, noru-
Yeckuin Honb € Bbixoaa D2.1 3anycTut mynbTu-
subpatop D2.2-D2.3, KOTOpbIN FreHepupyeT um-
nynbcbl yactoToi okono 800 Mu. 3TM umnynb-
Cbl, a TaK e UMNynbCbl OT MynbTuBMBpaTopa
D1.1-D1.2 noctynsaT Ha BxoAbl anemeHta D2.4,
Ha BblXxoge KoTOporo 00pasylTcs  nadku
MMMyNbCOB 3BYKOBOW 4acTtoTbl. [uHamuk B1
cTaHeT u3jasaTb NPEpbIBUCTLIA CUrHan, roso-
PAWMIA O aBapuHOW CUTyauum C XONOAWSIb-
Hukom. Bce aTo Oyaetr npopomkatbcs B

TeueHve euwe 25 MUHYT. 3aTeM, Noruyeckui
ypOBEHb Ha BbIXOAE CYETYMKA CMEHUTCS Ha np-
TUBOMONOXHBIA. CUrHanM3auus BbIKIIOUMTCA U
CHoOBa BKIIOUMTCS komnpeccop K.

370 6yaeT nOBTOPSITLCA A0 TeX NOp Moka B
MOpO3WUNbHOW kamepe He OyaeT AocTUrHyTa
Tpebyeman TemnepaTtypa (Hanpumep, 3akpoeTe
3abbiTyl0 ABEPKY XOMOAMIIbHWUKA) WM NOKa He
Oyaet  BbIKNOMEH  XOnogunbHUK.  Takum
obpasom, B cfyyae asapuiHOW CUTyauuu,
KoMnpeccop Bce pasHO OyaeT npoponkaTtb
paboTtaTb B NOBTOPHOM PEXUME U HE CrOPUT.

Crabunutpod VD1 crabunusupyet onopHoe
HanpskeHUe, BeNUUMHY KOTOPOro YyCTaHasmu-
BalT pesuctopom R2. Lenb R7-VD3-C3-R8
HyXHa Ana Toro, 4tobbl He BO3HUKAr, BpeAHbIN
ANS ABATaTENs PeXvM, NpyU KOTOPOM KOMMpec-
COp BKIIOYAETCS HA CIULLKOM KOPOTKOE BPEeMsl.

OnexkTpoHuka nuTaeTcs OT TpaHcdopmaTtop-
HOro UCTOYHMKA Ha T1. 3T0, COBMECTHO C ONTO-
napo U1 ranbBaHuyecku pa3sBA3biBaeT CXemy
TepMoperynsitopa OT anektpoceT, obecneuu-
Basi yCcnosusi anekTpo6e3onacHoCTy.

TpaHcgopmatop T1 — MUHMATIOPHBLIN, KUTaR-
CKWI, C BTOpUYHOW 0BMOTKOWM Ha 9V npu Toke
fo 300mA. MoxHo ucnonb3oBaTb nobon apy-
ron aHanornYHbIN.

Ounamuk B1 — noboi. Beinpamutens VD4
MOXHO 3amMeHUTb 1oObIM MarioMOLWHbIM UK
cpesHemOoLHbIM, unu cobpaTb ero Ha Auoaax.
KoHaeHcaTop C5 pormkeH 6biTb Ha HanpsixeHve
He Hwke 16V. KoHaeHcatop C6 — Ha Hanpsxe-
Hue He Huke 360V.

Cuetunk CD4040 MOXHO 3aMeHUTb Ha
K5611E20, K5611UE16 unu CD4020.

[laHHOe yCTPOWCTBO He MNaHMpoBanocChb
Aenatb CepuiiHo, NO3ToMy, nevaTHas nnaTa He
paspabaTbiBanacb. Bce cMOHTUpoBaHO Ha
NOKyNHOW MaKeTHOW NevaTHon nnare.

OcHoBHOM 6NnoOK pacnonoxeH Cc3aau Xorno-
AunbHUKA, Heaaneko OT komnpeccopa. Tepmo-
AaTyYMK NOMELLEH B repMeTUYHbIN Kopnyc (CTek-
NAHHYI0 BYTLINOYKY OT NiekapcTBa, C PE3NHOBON
npobKow) 1 pacnonoXeH BHYTPU MOPO3USIbLHON
Kkamepbl. [JaTunk CBSiI3aH C OCHOBHbIM GrOKOM
3KpaHUpOBaHHbIM kabenem.

MakcumarnbHyl0  NpPOAOMKUTENBHOCTL Henpe-
pbiBHOW paboTbl KOMNPEccopa MOXHO YCTaHo-
BUTb noabopom conpotueneHus RY, HO npu
aTomM 6yaeT M3MEeHsTLCS 4acToTa npepblBaHus
3BYKOBOIO CUrHana.

ToH 3By4YaHusi CUrHanM3auWM MOXHO YCTaHoO-
BUTb noabopom conpoTusneHus R10.

JIbiXXKUH P.
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SNEKTPOHHbIN 3AMOK |
C «PN3W-KNKOYHOM»

|
|
|
Oco6eHHOCTLIO AaHHOTO 3NEKTPOHHOro 3amka |
SIBNAETCS TO, YTO AfISt €r0 OTKPbIBAHWS MCNonb- |
3yeTCs 3MEKTPOHHbBINA KMoy 6e3 ucTouHuka nu- |
TaHusl, BHELLHE OYEHb MOXOXMIA Ha KomnbioTep- |
HbliA (PN3WI-ANCK, TAK HA3LIBAEMYIO «(PrI3LUKY». |
Mpun 3TOM cam KNy «DN3LLKOA» HE ABMSETCS, |
HO NOAKNIOYAETCS K 3aMKy NOCPEACTBOM CTaH- !
AapTHOro YeTbipexkoHTakTHoro USB-pasbema.
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BHewHee cxoACTBO C «(N3wKony HE TONbKO
BbIFMSANT OpPUrMHanNbHO, HO 1 aobasnseT cek-
PETHOCTW, TaKk Kak OKpyXaiowwe, BUAS KaK Bbl
oTnMpaeTe 3aMoK, CKOpee BCero NoAymaloT YTo
AN ero  OTKPbIBAaHUS HyXHa HacToswas
«nawka» B KOTOPYIO 3aNUCaH KaKOW-TO OYeHb
CceKkpeTHbIA hann. A 3aMOK — HE YTO WHOe, Kak
KOMMNbIOTEP, KOTOPbIA 3TOT (hain cuuTbiBaeT.
Jaxe ecnu KTo-TO pelnT BPEMEHHO «NO3auM-
CTBOBaTb» Ball KMIOYMK 4TOOLI CKONMpOBaTb
«CeKkpeTHbi hann», oH OyaeT ewe Oonee
03afaveH, Koraa nepcoHasbHbI KOMMbIOTEP
OTKaXETCA pearMpoBaTb Ha HeCyLeCTBYIOUUI
naw-AUCK (PewwmnT YTo A0CTYN TaK «CEPbe3HO»
3a6NoKNpoBaH).

Ha camom pene B kopnyce kniouuka pacnona-
raeTcs ABYXTOHAsbHbIA KOAEP, kak B TeneoH-
HOM annapare C ToHanbHLIM HabopoM, HO reHe-
pupylowmin Bcero oaHy undpy. B cxeme knova,
nokasaHHoOn Ha pucyHke 1 ata umudpa «8».
Kogep caenaH Ha mukpocxeme W9145, a ponb
KHonku urpaet pesuctop R1. Cornacex, W9145
He CaMblii Nyywuit BbIGOP B CMbICAIE MUHUATIO-
pusaummn (kopnyc DIP-22), Ho apyryto mHe npu-
06pecTyu He yaanoch.

MoaknioyaeTcs K 3aMKy K04 NpU NOMOLLM
USB-pa3bema. [MonspHOCTb nogauv nuTaHus
yepes 9TOT Pas3beM U BefWUMHA HaNpsHKEHUN
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nuTaHus caenaHbl kak B Hactoswem USB-
ycTponcTee (4Tobbl x0T 6bl HUYErO He Cropeno
npy NONbITKE NOAKMIOUUTL BCE 3TO K KOMMbIOTE-
py). Tonbko BMECTO AaHHbIX nNepepaeTca AByX-
TOHanbHbIV CUrHan amnnuTyaon BCEro OKOMo
0,1V, Ha KOTOpbIi KoMNblOTEp BOOOLIE HUKAK He
pearupyer.

Cxema skmoueHnss W9145 npaktuyeckn Tuno-
Basi, 32 UCKIIOYEHNEM OTCYTCTBUA KNaBnaTypsl.

Cxema 3amka npuBeAeHa Ha pucyHke 2.
3amouHoit ckBaxuHON siBnsietca USB-pasbem
X2. B ero Hy»H0 BCTaBuTb pasbem kntoya. IToT
pasbeM COeAMHSIeTCSt CO CXemoli 3amka kabe-
nem, Tak Kak OH PacnofoXeH Ha BXOAHOW ABe-
puv, a nnarta ¢ getansMu pa3meLieHa B oOTAenNb-
HOM kopnyce. [pu BKNOMEHUM B HETO KIloua, Ha
KMIOY NOCTynaeT HanpshkeHwe nutaHusa 5V ot
crabunusatopa A1, a C kroya NpUxoauT AByX-
TOHanbHLIW CUrHan, KOTOPbLIM NOCTYynaeT Ha
Bxoz (sbiBog 2) D2.

Mukpocxema KP1008BXK18 skntoyeHa no Tu-
nosot cxeme. [pu npueme ABYXTOHANLHOIO
Kofia Ha eé napannesnbHOM YeTblpexpa3psaHOM
BbixoAe (BbiBoAbl 11-14) ByaeT ABOMUHBLIA KOA
HOMepa KOMaHAbl, a Ha BbiBoae 15 — nmoruyec-
Kas eauHMUa, noaTeBepiaaloas npueM KoMaH-
Abl. [ns pacnosHaBaHWs KMo4a MCNomnb3yeTcs
cxema Ha  [BYX 9neMeHTax Mukpocxembl D3.
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Mnarta 3amka, pasmepbl 77x28 mm.

WX BKNOYAIOT Tak, YToObl NPN NpUeMe Hy>KHON
KoMaHabl Ha Bbixoae D3.2 6bina eguHuua. Ans
3TOro HyXHO BXxoAbl D3.2 NoAKS0UNTL K TEM Bbl-
xonam D2, Ha KOTOPbIX AOMKHbI ObiTb HYNW, a
BxoAabl D3.1 — K Tem BbIxOAaM, Ha KOTOPbIX

1 fomkHbl GbITb eauHuUbl. B aaHHOM
cnyyae, Koa uucna «8», TO ecTb
«1000».

Cxema, nokasaHHasi Ha pUCYHke 2,
npu npuveMe Kkoja uucna «8»
BKIIIOYAET 3MNEeKTPOMarHUTHoe pene
K1, koTopoe uepe3 CBOW KOHTaKTbl
noaaeT NUTaHWe Ha SNEKTPOMArHwT,
I 6noKMpytoLLMIA ABEPHON 3aMOK.

Mnata kno4Ya nokasaHa Ha puc.3.
| Ha nnate pacnonoxeHa Mukpocxe-

Ma, pa3beM U KBapLEBbI Pe3oHaTop.
Bce ocTanbHble AeTanu  pacnonoxeHsi €O
CTOPOHbI NeyYaTHbIX NPOBOAHUKOB W pacnasHbl
Ha BblBOAAX MUKPOCXeMbl U pasbema. Pasbem
KPEnuTCA K nnaTe nawkowl ero mMeTanimyeckoro
3KpaHupyloLero kopnyca k -obpasHomy nonto
Ha nnate. [lpeaBapuTenbHO pasbeM HYXHO
pa3obpaTb, nNpunasTb 9KpaH, a 3aTeM Yyxe
YCTaHOBWUTb B HEro BHYTPEHHIOIO 4acCTb pasbe-
Ma. A ANs MOHTaxa BbIBOAOB B OTBEPCTUS K
HUM  npunasiHbl  YANMHSIOWME NPOBOAOYKY,
COrHYTble noA NpsiMbiM - yrrom. Mukpocxemy
yCTaHaBnMBaTb TOMbKO NOCNE  YCTaHOBKW
pasbema.

YT1ob6bl NpuaaTh KoYy BUA «N3LIKA» HYXHO
caenaTb W3 nnacTunuHa matpuudy no dopme
6yaywiero  Kopryca. YCTaHOBUTb B Heé npo-
BEPEHHYIO MnaTy U 3anuTb «3MOKCUMAKOW», HO
TaK 4YToObl HE 3anUTb KOHTaKTbl pasbema. loc-
ne 3acTbiBaHUA «3NOKCUAKU» yAanuTb nNnacrtu-
nuH, 06paboTaTtb Ha HaXaake 1 NoOKPacuTb.

MnaTta 3aMka nokasaHa Ha pucyHke 4. Ha Hewn
TOXE HEeKoTopble AeTanu YCTaHOBMEHbl CO
CTOpPOHbI NevaTHbIX NpoBoAHUKOB. lMnata pac-
cuutaHa nog pene BT118-C, ecnu pene byaet
ApYrvUM, pa3mepbl nnatbl BO3MOXHO MNOHaA0-
BUTLCA U3MEHUT.

HanaxwsaHusi npaktuyeckn He Tpebyetcs, —
TOSMbKO NPOBEpPKA.

[aHHyio cxemy MOXHO cobpaTb U Ha ApYrux
MuKpocxemax koaepa u aekopepa DTMF-cur-
Hanos. ECTeCcTBeHHO, NnaTbl CTaHyT APYrMMAA.

MoXHO caenaTtb HECKONbKO 3aMKOB, pearupy-
lowme Ha pasHble yucna, W, COOTBETCTBEHHO,
HECKOMbKO pasHbiX KIOUeW, reHepupyowme
pasHble uucna. Bcero, B Takon cxeme, MOXeT
6bITb 16 BapnaHToB. OTO HEMHOrO, HO CEKpeT-
HocTM  pobaBnsieT  HEoObIYHOCTL  CaMoro
yCTpoMCTBa 3amMka W knioya, — Hanuuve USB-
pasbeMa W BHEWHEEe CXOACTBO Knoya C
«(naWKon», HaBOASLLEE HA COBCEM pApyrne
MbICNA.

Kymbko A.H.
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Ecnu 6yaer vcnonb3oBaTbCs MOLHbLIA Ba-
puctop, Hanpumep, FNR-20K431, To nocne-
AOBATENbHO C HAM HYXHO BKIIIOMUTL PE3UCTOP

HA TPMHMCTOPE MCR100-6 Ha 5 Bt 39 Om, utobbl npeaoTspaTUTh
nocTeneHHylo Aerpagaumio  cnaboTouHoro

Mpumenns UYBCTBUTENbHBI [ ————————— e —

BbICOKOBOSbTHBbIN TPUHUCTOP,

Hanpumep, Takoit kak MCR100- FU1 R1 Yol Vst R4*

6RL, moxHo cobpaTtb npocroe
oTopene, UCMONL3YA MUHUMYM
Apyrux aetanei, puc. 1.

YCTpPONCTBO nNpeAcTaBnseT Cco-

+ MCR100-6RL 560 k
————1

6o ¢otopene ans pabotbi C
naMmnamu  HakanueaHus  MOLL-
HOCTbiO A0 75 BT, B Kavyectse

R2
A FNR-07K431

Harpysku. Hanps-xenue 220 B
CeTU NepeMeHHOro Toka NOCTy-
naeTt Ha BbINPAMWUTENb CETEBOrO
HanpseHna yepes npeaoxpaHn-
Tene FU1, namny HakanusaHus
EL1 wu nomexonoaaenstowmmn
apoccens VD1. Koraa B nome-

| Hl]
=3
i 'S 11

VD2-VD5
1N4001

WEHUN TeMHO, (OTOTpaHSUCTOp
VT1 3akpbIT, Yepes pesuctop R4
TEYET TOK, AOCTATOYHbIA ANsA OT-
KpbiBaHWA TpuHucTopa VS1, nam-
na cseTuTca npumepHo Ha 90 %
OT MaKkcumarnbHOW MoLHOCTU. B
cnyvae, Koraa (pOTOTPaH3UCTOP
[OCTaTOMHO OCBELLEH, npoTeka-
owero yepes pesuctop R4 Ttoka

HEeAOCTaTOMHO ANnA OTKPbIBAHUA
TPUHUCTOpA, NamMna He CBeTUTCA.

[Ouoabl VD2-VD5 npeaHasHave-
Hbl ANs  MOBbILEHUS YyBCTBU-
TensHocTn ¢otopene. Bapucrop R2 3awu-
waeT TPUHUCTOP OT NOBPEXAEHUS BCMecka-
MU HanpsbkeHus cetu. LC—dunbTp yMeHbluaeT
YypOBEHb NPOHUKAIOLMNX B CETb NOMEX.

B KOHCTPyKUMM MOXXHO WCMOMb30BaTb TPUHUC-
Top Tuna MCR100-006, MCR100-6RLRA,
MCR100-6RLRM, MCR100-6ZL1 unu Gonee
BblcokoBonbTHble MCR100-008, MCR100-8RL,
LIOKONEBKa 3TUX TPUHUCTOPOB U NPUMEHEHHOTO
choToTpaH3ucTopa nokasaHa Ha puc.1. doTvo-
TPaH3UCTOP MOXHO WCNOMb3oBaTb nobon u3
cepuit L56, L32, nanpumep, L32P3C, nmMerowui
NIMH3Y MEHbLUero AuameTpa, unu, Hanpumep,
oTevecTBeHHbit KTP102A. Ha mecte auogHoro
mocta VD1 MOXHO ucnonb3oBatb niodylo
AnoaHylo cbopky, Hanpumep, KLI4026, DB104 —
DB107, RB154 - RB157, W04M - W10M,
KBP04 — KBP10, BR34 - BR310. Auoabl VD2 —
VD5 MOXHO 3aMeHuTb nobbiMu U3  cepunn
1N4001-1N4007,K0243,K1247, 2[]212. Bapuc-
Top R2 HeobxoauMo ucnonb3oBaTb MarnomoLL-
HbI, Hanpumep, FNR-05K471, FNR-05K431.
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TpuHuctopa MCR100-6, NOCKOMbKY MOLLHbIE
BapWUCTOPbl UMEIOT 3HAYUTENbHYI0 EMKOCTb.
KoHpeHcatop C1 nonuatuneHTepedTanaTHbii
unu nonunponuneHosbin, Hanpumep, K73-17.,
K73-39 Ha pabouee HanpsikeHue He meHee 630
B. [lpoccenb L1 MOXHO HamoTaTh Ha KofbLe u3
HU3Kko4acToTHoro ¢epputa 2000HH K20x12x6
nposoaom [13B-2 auameTtpom 0,41 mMm, 160
BUTKOB. [lpu  OTCYTCTBUM  Takoro  wunu
aHanorMyHoro  Konbla, KaTylwky Apoccens
MOXHO HamoTaTb Ha (EeppuUTOBOM CTEpXHE
600HH, 400HH auameTpom 8, 10 mm anuHoi 30
Mm — 350 BUTKOB Takoro xe nposoaa. Hantu
Takow CTepXeHb MOXHO B CTapOM HEWUCNpPaBHOM
nepeHocHom papuonpuémHuke ¢ 1B, CB
AnanasoHamu. UYtobbl oTnomaTtb OT CTepXHs
KyCok HeobxoAauMON ANunHbI, B MecTe Oyayuiero
pasnoma HyxHo caenatb HebonbLuoh Hagnun.
YCTPOWCTBO MOXHO CMOHTMpPOBaThb Ha nevar-
How nnate pasmepamu 65x30 MM, puc. 2.
YyBCTBUTENBHOCTL 3TOr0 (hoTopene 3asBucuT
OT NpUMEHEHHOro (HOTOTPaH3UCTOpa U CoNpo-
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TuBneHus pesncropa R4. Yem 6onblue conpo-
TMBNeHue R4, Tem Bbille YyBCTBUTENLHOCTb, HO
TEM MeHbLUAs MOLWHOCTL ByaeT mocTynaTtb Ha
namny HakanusaHus, NOCKonbKy TpuHucTop VS1
6yneT OTKpbIBATLCA C Gonblueil 3aAepXKKON.
MoatoMy, npu HeobxoaWMOCTU HyxHO OyaeT
HalT onTumansHoe pelseHue. C Lenbio Nosbi-
LLIEHWSA NOCTYNAIOLLEN Ha 1amny MOLLHOCTU MOXHO
yBENUUUTL conpoTueneHne pesuctopa R3. C
ApYrov CTOPOHbI, MEHbLUIAA MOLLHOCTb M03BONUT
YBENUUUTL PECYpC Namnbl HaKanMBaHWA.

370 pene He uMeeT YETKOro Nopora nepeksio-
YEeHUs, YTO HECYyLEeCTBEHHO NPU YCTaHOBKE
KOHCTPYKLMM BO BCMOMOraTenbHbIX U MoAco6-
HbiX nomelleHunsx. Caenatb nepeknioueHne
6onee YETKUM, 63 NPOMEXKYTOYHBIX COCTOSHUN,
MOXHO HECKOSIbKO YCNOXHUB cXemy, no6asus B

Heé 1, 2 TpaH3UCTOopa, HO 3TO He BXOAWUNO B
MOCTaBNEHHyYI0 3ajavy, Nockonbky Gbina uenb
NOCTPOUTL MaKCUMarnbLHO NPOCTOe U HaA&XHOoe
yCTPONCTBO.

Bymos A.J1.
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2. Bymos A. J1. ®omoperne Ha mukpocxeme
K155/1A18. — PaduokoHcmpykmop, 2004,
Ne 2 ¢ 26-27.

3. Bymos A. J1. ®omopene Ha Mukpocxeme
KP142EH12. — PaduokoHcmpykmop, 2004,
Ne 8, c. 31-32.

4. Bymos A. I1. lpocmoe ¢oomopene. — Paduo,
2002, Ne 12, c. 52.
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nepaTtypax namnoyka 4aCTeHbKO nonaeTcs.
2. Ytobbl BKNIOUNTL CBET, HYXKHO OTKPbIB BXOA-
HYIO KanuTKy LapuTb PyKOW rAe-TO B paWioHe
PacnonoXeHWs1 3neKTpomTKa, 4To Hebesonac-
HO, 0COBEHHO NPY NOBLILLIEHHON BNAXHOCTY.

3. YxoA5 nerko MoXHO 3a0blTb BbIKIIOYUTL CBET.

Ha pucyHke nokasaHa npocrtasi nposepeHHas
BPEMEHEM CXema aBTOMaTU4ECKOro BbiKIOYa-
Tens, KoTopas aBTOMAaTWYeCKWU BKIIOYaeT CBET
fpU OTKPbIBAHUWN BXOLHOW KanuTku, Npu 3TOM,
obecrneunBast NnNasHoe 3axwuraHue namnbl, W
aBTOMaTUYECKU CBET BbIKMIOYAET NpU 3aKpbiBa-
HUM KanuTku. Cxema NoCTpOeHa Ha M3BECTHOM
mukpocxeme KP1182MM1, — cdasosom peryns-
TOpE MOLLUHOCTMW Harpysku 4o 150W.

OpraHom ynpasreHua SBnseTcs repkoH S1. Ha
PUCYHKE NOKa3aHO Kak OH YCTaHaBMMBAEeTCA B
npoeme kanuTtkn. Korga kanutka 3akpbita mar-
HUT HaXOAWTCS OYeHb BN3KO OT rePKOHA, U KOH-
TaKTbl repKoHa 3aMKHyTbl. Jlamna BbIK/IOYEHa.
Mpu OTKPLIBAHWK KaNWUTKW MarHUT yaanseTcs oT
repkoHa. Ero KoOHTaKTbl pasMblKalOTCH U KOH-

peHcatop C1 HauvHaet 3apskatbes. Jlamna
NNaBHO 3axuraeTcs W, NPUMEPHO, Yepes Ase
CEKyHAbI XK€ ropuT B NOIHbINA Hakan.

Takum obpa3om, namna ropuT BCe BPEMS, noka
Kanutka oTkpbiTa (MM NPUOTKPbLITa). Takoe pe-
LIeHNE KOHEYHO He FOAUTCS AN KOMHATbI UMu
caHy3na, Ho, 3aMeTbTe, — KOrAa Bbl HAXOAUTECH
B rapaxe Bbl BCErAa AepXuTe KanuTky OTKpbl-
TOon. Ha Hel Aaxe HET Kakoro-To BHYTPEHHEro
3anopa wnu pyyku. bonee Toro, MHorue rapax-
Hble BOpOTa CAenaHbl Tak, Y4TO AN MNOMHOro
3aKPbIBAHWA KanUTKU HY)XXHO K HEW NPUIIOXUTb
HekoTopoe ycunue. OTO CAenaHo Ans Toro,
4yTo6bl Bbl CRy4aWHO HE 3aA0XHYNUCb BbIXS10-
namu asTomobuns.

Hanaxwsanue 3aknio4aetca TOMbko B yCTa-
HOBKE B3aWMHOrO PaCnONOXEHUs repkoHa u
NOCTOSIHHOTO MarHuta. 'epkoH pasmelyaeTcs B
nponune B 6Opycke. 3arvem, ero, BmecTe C
MecTamu noAnanku NPOBOAOB, HYXHO 3au30nu-
poBaTh 3anMBKOW 3MOKCUAHON CMOMOA.

Knumos H./.
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BUOEOHABJTIOAEHUE
3A ABTOMOEVIJ'IEM 2

curHanusauus ¢ obpaTtHow cBasblo. Koraa KTo-
TO HapyLWaeT «CMOKOWHbLIA COH» BAWEro TpaHC-
NOpTHOrO CpeacTBa, Openok curHanusauuu
n3aaeT TpEBOXHbLIE 3BYKOBble curHanbl. Ecnu
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B xypHane «PaauvokoHcTpykTop» Ne5 3a 2008
roa onybnukosaHa crtatba «BuaeoHabnioaexue
3a asTomobunem». B Hel pacckasblBaeTcs Kak
MOXHO OpraHu3osaTtb BuaeoHabniogeHve 3a as-.
TOMOOUNEM, NPMNapKOBaHHLIM BO 4BOPE B 30HE
BMAUMOCTU U3 OKHA, C MOMOLLBIO MUHUATIOPHON
yepHo-6enoit  BuAeOkamepbl TUMA  «BUAEO-
rnaska». B Toii craTbe 3anuck BUAEOCUrHana ot
Kamepbl  OCYLIECTBMSIETCS HA  CTapeHbKWi
BMAEOMarHuToOOH, U ANs ero nycka caenaHa
cneuuwanbHas cxema — TauMep, koTopas noc-
peacTBOM 3MEKTPOMArHUTHLIX pefie «Haxuma-
eT» kHonkn «REC» u «STOP» BuaeomarHu-
TohoHa. M03TOMy HE06X0AUMO BCKPbIBATL KOP-
nyc sugeomarsutocoHa unu nynbta Y u yto-
TO Tam nastb. B pesynbTate, AaHHas cxema
BuAeoHabnogeHus MoxeT paboTaTb TONbKO C
nepeaenaHHbiM BUAEOMarHUTO(OHOM.

B Hacrosiliee Bpems BUAEOMarHMTOOHbI YyxKe
MOCTENEHHO NepexoasT B paspsii aHTukBapwa-
Ta. [paktuyeckn, HalTM B NPoAaxe HOBbIN
BUAEOMarHUTOooH craHgapta VHS yxe HeBo3-
MOXHO, @ CKOPO U BMAEOKACCEeT K HUM He ByaerT.
3ato DVD-pekopaepoB OrpoMHbI BblGOp, Ha
Camblil pa3HbIf KOLLENEK.

B otnuune ot sugeomarHutooHa, DVD-
pekopaep, Aaxe Cambli AeLWeBbIA, — «MalUnHa
yMHas». Ecnn B pexxvime 3anucu Ha Bxoae DVD-
pekopaepa nponajaeT BMAEOCUTHaN  3anucb
OCTaHaBNMBAETCA U OH MEpPexoauT B PEXUM
naysbl. DVD-pekopaep Oyaer HaxoauTtcs B Ta-
KOM pexume CKofb YroaHO fonro. A C nosiene-
HWEM BujeocurHana 3anucb cpasy BO30OHOB-
nsetcs. MoaTomy, ynpasnsiTb NyCKOM W OCTa-
HOBKOW 3anucu MoXHO BoobGLWE He BTOprasicb B
cxemy DVD-pekopaepa, — npocTo BKMOYas u
BbIKINIOYAs NUTaHMe BUAEOKaMEpbI.

MpuHumnuanbHas cxema CUCTEMbl BUAEOHAO-
NIOAGHWA, COENaHHOW npuMeHuTenbHo k DVD-
pekopaepy, nokasaHa Ha pucyHke 1.

AnroputMm paboTbl MpumepHO Takoh xe. Ha
Ballem aBToMobune aomiHa bbiTb ycTaHOBNEHa
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aToT 6penok OyaeT npeABapUTENbHO NONOXEH
He B KapMaH, a Ha akyCTU4ecku 4yBCTBUTEIb-
HYl0 MOBEPXHOCTb KOpnyca YCTPOWCTBA, TO
cpabortaeTt cxema U NOAACT NUTaHME Ha BUAEO-
Kamepy, KOTopasi CMOTPUT Yepes3 OKHO KBapTUPbl
Ha Baw asTomobunb. Bbixog Buaeokamepbl
NOAKNIOYEH K aHanorosomy sugeosxoay DVD-
pekopaepa, HaxoAAWeroCs B pexumMe 3anucu.
Moka kamepa Obina BbiKNOYEHa, OH Obin B
«nayse». C nocTynsnieHwemM BuaeocurHana Haum-
HaeTca (UNW npoaommKaeTcs) 3anucb. 3anuch
OyaeT ANUTLCS CTOMbKO BPEMEHU, CKONMbKO Oy-
AET «unpukaTb» Bpenok, Nmoc ewe 4-5 MUHYT.
3TOro AOMKHO C NUXBOW XBaTWTb, YTOOLI 3ane-
4yaTneTb «BELWECTBEHHbIE A0Ka3aTeNbCTBaY.

PaccmoTpum cxemy. TanmepHoe YCTPOWCTBO
BbINONHEHO Ha oaHOW Mukpocxeme K561UE20A.
370 12-paspsaHbIl ABOUYHLIA CYETUMK C non-
HbIM KOMMIEKTOM pa3psaoB. AHanor — CD4040.
[eHepaTopoM TaKTOBbIX WMMYNbCOB  CIYXWT
OAHOUBETHbIW Muralowmun csetoguoa HL1. Ha
cxeme OH o0Bo3HauyeH Tak, 4ToObl 6bin AceH
npuHUKUN ero paboTbl, KOTOPbIA OYEHb MOXOX Ha
paboTy muraiowiei namnbl HakanuBaHWs, XOTs
BCTPOEHHbI reHepaTop C KIIOYOM MUraroLiero
CcBETOANO0AA, He UMeeT Huuero obLuero ¢ Gume-
TannMueckum Tepmo-npepbiBaTenemM Muraiowen
namnel. BaxxHo TO, 4TO KOraa MuraloLmin cBeTo-
AWNOA racHeT TOK Yepe3 Hero pesko najaer, a B
MOMEHT 3aXuraHusi pes3ko yBenuuusaeTcs.
COOTBETCTBEHHO, W CKauyeT HanpseHue Ha
ToKoOrpaHuuuTensHom pesucrope R2. Lienb R3-
C2 nopaBnsieT KOPOTKUE WUMMYNbCHbIE MOMEXW,
BO3HUKAKOLWWE B MOMEHT 3aropanus HL1.

B paHHOM cxeMe MCnonb3yeTcs KpacHbI Mura-
IOLWMIA CBETOAWNOA HEU3BECTHOW Mapku. Hanps-
XeHue nNageHns Ha Hem (Koraa roput) okono 2V,
a vacrota muranua okono 2 u. Wmnynbcbl
TaKoW 4acToTbl NOCTYNaloT Ha CYETHbIN BXOA
cyetuunka D1.

[onyctum, B UCXOAHbLIM MOMEHT cuyeTunk D1
6bIn B cocToaHun «512». To ecTb, — eavHULa
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BbiBOge 14 D1 — Homb, kno4 VT2-

VT3 oOTKpbiBaeTCA W BKIOYaeT

<)

|

Ouun()

000000
0000

/

BUAEeoKamepy.
Bpems, B TeueHue koToporo Kkamepa
6yaeT BKMIOYEHA 3aBUCUT OT TOrO,
CKOMbKO BpemeHu ByaeT «uuMpukatb»
6penok. llocne Toro kak 6penok
3amMonuuT cyeTunk D1 cMOXeT cum-
TaTb MMMYNbCbl, MOCTynawlwwe Ha
Hero oT HL1. lMNpumepHo uepes 4-5
MWHYT €ro c4eT JOCTUrHET yncna 512
n Ha sbiBoge 14 D1 cHoBa ycraHo-
BuTCA eanHuua. Kmou VT2-VT3
3aKPOETCA M BBLIKIMIOYNAT Kamepy, a
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avon VD1 3abnokupyet Bxoa cueT-
yuka. Takoe COCTOSiHUE nNpoANUTCS
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BOXHOrO CUrHana oT curHanusauum.
YCTponcTBo nutaeTcs ot crabusb-
HOFO WUCTOMHWKA HanpsbkeHus 12V ¢
MakcumarnbHbIM TOKOM He Hke 0,5A.
Cxema cobpaHa Ha 0fHOI neyaTHOW
nnare u3 OAHOCTOPOHHE (PONbrUpPo-
BaHHOro CTeknoTekcranuta. MoHTax-
Hasi cxema u cxema nevyaTHbIX A0po-
XEK MoKasaHbl Ha PUCYHKeE 2.

HL1 - muraiowuin OAHOLIBETHLIN
CBETOAMOA, C NajeHWem Hanpsbke-
HUS B CBETAWEMCA COCTOSHUWN He
6onee 3V.

AxycTuyeckuit aatumk B1  MoxHO
cpenatb 13 moboro naccuBHOro

k VC1

-
Gnd

[ e . — — — ————— " — ———— . — —— — ————

Ha ero BbiBoge 14. [uoa VD1 OTKpbLIT, U OH
wyHTUpyeT BXxoa «C» cyetunka D1. bnarogaps
pesuctopy R4 Ha BbiBOoge 10 D1 ycrawasnu-
BAaEeTCS HanpsKeHWe I0rMYeckon eauHWLbl, a
MMMNYNbCbl OT MUralolwero CBETOAMOAA He MNpo-
xoaaT. Kniou Ha TpaHauctopax VT2 u VT3
3aKpbIT, NO3TOMY nuTaHue Ha kamepy VC1 He
nocrynaer.

AKyCTMYECKM AaTYMK CAenaH w3  Mbeso-
anekTpuyeckon «mvwankuy 3M-22 (B1). 3pech
OoHa paboTaeT MUKPOOHOM, BEpHEE, AaTUMKOM
aKycTuyeckon Bubpaumu, Tak kak konebaHus Ha
Heé NocTynaloT B OCHOBHOM MO KOPNyCy, a He No
B03ayxy. B1 npukpenneH wW3HyTpu Kk BepxHel
YacTu Kkoprnyca YCTpOWCTBA, KOTOpas CRyxuT
cronukom Ansa Openka. Korpa Gpernok usgaet
TpeBOXHble curHansl B1 BbipabaTbiBaeT nepe-
MEHHOE HanpsHKeHUst XaoTUYECKON  (HOPMbI,
KOTOpOe ycunusaeTcst kackagom Ha VT1 ao
pasmaxa noru4yeckoro ypoBsHs.

W Tak, curHanusaums cpabotana, 6Gpenok
«ympukaeT», yepe3 C4 Ha Bxoa «R» D1 nocry-
nalT xaoTUYeckue WUMMynbChl, KOTOpblE yCTa-
HaBNWBaIOT CHETUNK B HyNeBoe coctosHve. Ha
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— — — 1 NbE303MEeKTPUYECKOro 3ByKOM3NyYa-
TENs UK U3 NbE3O-rONI0BKWU 3BYKOCHUMATENS OT
craporo anektpodoHa. [Jobusatbcs OGonbluon
YYBCTBUTENBHOCTN HE HYXHO, — Openok curHa-
nn3aunm 3ByYMT rPOMKO. A ecrnu YyBCTBUTENb-
HOCTb OyaeT CRWWKOM BbICOKOW, aatuuk Gyset
pearupoBaTb Ha LUyMbl B NOMELLEHWUN, HE UMe-
I0LLME OTHOLIEHMS K CUrHanW3aumu.

Kopnyc — nnacrtmaccosbii roToBbid (ANns
paauoTexHUYeckux noaenok). B1 3akpenneH B
HeM C NOMOLLbIO MPOBOSIOKW, BraBfieHHOW B
BEPXHIOO naHesb kopnyca. B nonyuyeHHyio
netnio BcTaBneH B1, Tak utoObl ObIN NNOTHO
npwkar K kopnycy. bpenok knaayT Ha TO MecTo
Kopnyca, NoA KOTOPbIM PacnorioXeH AaTuuK.

Bugeokamepa, — niobas aHanoroBas YepHo-
6enas kamepa HabnopeHua (Ans suaeornas-
KOB), C HanpsxeHueM nutaHust 12V, MoxHo 6es
KaHana 3syka. Kamepy MOXHO C NMOMOLbO €€
COBCTBEHHOrO KPOHWTENHA YKPENnUTb Ha OKOH-
HOW pame, W HaBecTu Ha TO MeCTO, rAe Bbl
06blyHO CcTaBuTe MaiumHy. >KenaTenbHo, noAg
paboTalLWnM yrinuHbIM hoHapeM.
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OBYXUBETHbIA MOBTOPUTE/b

CTOMN-CUMHANOB

R13 100K
R12
GND 100K RME

100MI 47K

Muorve asToniobutenu Ha CBOWM TpaHCMOpPT-
Hble CpeAcTBa YyCTaHaBNMBAOT NOBTOPUTENM
CTOMN-CUTHaNoB, — AONONMHUTENbHbIE YCTPOWCTBA
CBETOBOW CMrHanu3auuu, KoTopble pacnonara-
10TCA 32 3aHUM CTeknom aBToMobuns.. Ha He-
KOTOpble aBTOMOOWUNM Takue AONONHUTENbHbLIE
CTON-CUrHanNbl  YCTaHaBIIMBAOTCA CEPUIAHO Ha
npoussogctee. O6bIYHO, 3TO TONbKO MNOBTOPU-
Tenb, TO eCTb, 610K U3 CBETOAWOAOB UMK naMmr,
NOAKIMIOYEHHbIW NapannenbHo namnam cron-
curHanos 3aaHux coHapen. Pexe B nosTopu-
Tene eCTb Kakue-To 3MNeKTPOHHble y3rbl, obec-
neuynBaione Ha NPOCToe BKMIOYEHUE W BbIKNIO-
YeHue BCeX UCTOYHWUKOB CBETa (CBETOANOAOB), a
C ahPEeKTOM YANUHAIOWENCS CBETOBOW NUHUU
npy BKITIOYEHUU M YKOPAYMBAIOLENCA NPU BbIK-
nioyeHuu. LiBeT BCeraa oamnH — KpacHbIN.

Ha pucyHke 1 npuseaeHa cxema HeobbIYHOrO,
— ABYXLIBETHOrO NOBTOPUTENS. B MOMEHT Haxa-
TMA Ha Nejanb TOPMO3a 3aXUraeTca OAuH CBe-
TOANOA KPacHbIM LIBETOM, U OT Hero B obe cTo-
POHbl  BbITArMBAEeTCH  CBETAWAACA  NUHUA
KpacHoro useTta W3 BOCbMW cBeToAnoA08B. Moka
nepxaTe nejanb TOPMO3a HAXATOW NUHUS
kpacHas. [pu oTnyckaHum nepanu nuUHUS Me-
HAET LIBET Ha 3eNeHbIi, 3aTeM yKopaunBaeTcs ¢
o6enx KOHUOB ¥ npespaTMBLIKCL B OAHY 3ene-
HYIO TOYKY, FacHer.

[naBHas 4actb cxembl, — KoHaeHcaTtop C1.
Mpw BKMIOYUEHUN CTON-CUrHana OH 3apsXaeTcs
yepes NoACTPOoeYHbI pesuctop R12, a npu Bbik-
nioveHun, — paspsxaetcs vepes R12 n conpo-
TUBMEHNE HWUTEW Hakana namn ¢oHapei aBTo-
Mobunsa. Takum o6pasom, npu  BKNIOYEHUM
HanpskeHne Ha C1 nocteneHHo Hapacraert, a
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MopsAoK pacnonoXeHUs CBETOAUOA0B

BOOROOLLO

npyu BbIKMIOYEHWN CTOM-CUTHanNa 3To Hanps-
EHWe TaK e nocTeneHHo nagaet. Ha mukpo-
cxeme A1 cpenaH HECKONbKO  WU3MEHEHHbIN
MHAMKATOP NOCTOSIHHOTO HaNpsbKeHus C NATU-
noporoBoi CBETOAUOAHOW WHAUKauwen. [lenm-
Tenb Ha pesuctopax R13 u R14 noHwxaet
Hanpshkenue cHumaemoe ¢ C1 ao yaobHon ans
paboTbl A1 BENUYMHBI.

K uHaukaTopHbiM BbixogaM A1 NOAKMIOYEHbI
AEBSATb  Cynepsipkux ABYXLBETHbIX  (KpacHo-
3eneHbix) ceetoanonos. lNpuyem, BOoCeMb U3
HUX BKIIIOMEHBI MOMapHO napannenbHo. Pesuc-
Topbl R1-R9 obecneunsaloT paBHOMEPHOCTb
CBEUYEHMS| CBETOAMOAO0B. B nepsblit MOMEHT
nocne BKNOYeHUst HanpskeHue Ha C1 mano u
OTKpbLIBAETCA KOMMapartop nepsoro yposHs Aft,
- 3aropaetcst csetoguoa HL1. OH pacnonoxex
nocpeauHe uwHAMKaTopHoro 6noka (NOpsAoK
pacnonoxeHus CBETOAMOAOB MOKa3aH Ha TOM
*e pucyHke Hwke). C panbHeAlwuM HapacTa-
HUeM HanpskeHusi Ha C1 OTKpbIBaeTCs BTOPOW
KkomnapaTtop A1 1 3aropaloTcsi pacronoXeHHbIe
cneBa u cnpasa ot HL1 csetoauoabl HL2 u
HL3. [anee, no Mepe HapacTaHuUsA HanpsXeHWus
Ha C1 nocrieaoBaTenbHO 3aXUraloTCs U ocTanb-
Hble CBETOANOAb.

Tak kak HanpseHWe noaaeTcst Ha CTon-CuUrHa-
nbl, TpaH3ucTop VT1 3aKkpbIT U 3eneHbie nono-
BWHbI CBETOAMOA0B HE FOPAT, HO FOPAT KpacHbIe
NoNoBUHLI CBETOAMOAO0B, Ha KOTOpbie Hanpsi-
XeHWe noaaeTca HenocpeAcTBEHHO CO CTon-
CUrHanos.

Tenepb oTnyckaem nejanb TopMo3a, W
OCHOBHblE  Namnbl  CTOM-CUFHAMOB  racHyT.
HanpsbkeHue Ha HUX paBHO Hynto. 3TO NpuBo-
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AWUT K TOMY, YTO KpPacHbl€ NONOBWMHbLI CBETOAW-
0f10B racHyT, HO TpaHauctop VT1 oTkpbiBaeTcs
6a30BbIM TOKOM, BO3HUKLUMM 4epe3 pe3ucTop
R10 # HUTM namn cTon-curHanos asTomobuns.
OTKPbLIBLUWIACA TPaH3UCTOP MNOAKMIOYaeT 3ene-
Hble MOMOBUHbLI CBETOAWOAOB K MCTOYHUKY MONO-
XUTENbHOrO  HanpsxeHuss GopToBOW  ceTw.
Tenepb CBETOAWOAHAS NWHWSA TOPUT 3ENEHbIM
cBETOM. B TO e BpeMsi HauMHaeT yMeHbLUaTbCS
HanpsbkeHne Ha C1 Tak kak OH paspsbkaeTcs
yepe3d R12 » conpotusBneHus namn, a Tak xe,
yepe3 R13 un R14. Hanpswenus Ha C1 Hauu-
HaeT yMeHbLLAaTbCA U COOTBETCTBEHHO AaHHOMY
YMEHbLUIEHNIO CBETOANOALI HAUYMHAIOT racHyThb B
nopsiake, o6paTHOM NOPSAAKY UX 3aXMraHus.
BbicTpoTa BOCNpOU3BEAEHWUA CBETOBOro 3¢h-
thekTa nocneaoBaTenbHOTO 3aXUraHna u rawe-
HWUA CBETOAMOAO0B 3aBUCUT OT CONPOTUBNEHUN
R12 n ycTaHaBnueaeTcs UHAUBUAYANbHO.
Conpotusnenue pesuctopos R10 u R11 Ha
CXeMe MNOoKasaHo YCMOBHO, — WX BeNUYUHbI
HY)XXHO noAaobpaTb B KOHKPETHOM crnyyae Tak,
YToObl NPU  BKITIOYEHHbIX CTON-CUrHanax He
6bINo WenTow 3acBeTkM CBETOAMOAOB. A npu
BbIKIMIOYEHHBIX SPKOCTb 3EneHbIX CBETOAVOA0B
6blNia HOMUHANLHOWA.

MakcumanbHbIi  TOK  BbIXOAA  MMUKPOCXEMbI
BA6125 cocrasnsert 16mA. Ha aBa ceeTtoguoaa

npuxoAnTCa Bcero no 8 mA. 3Toro MoxeT BbiTb
HEAOCTAaTOMHO ANsA nonydeHus Tpebyemon sp-
KOCTU cBeueHus. [oaTomMy, BbixoAbl MUKPOCXe-
Mbl MOXHO YMOWHUTL TPAaH3UCTOPHLIMK YCH-
NMTENsIMU, Hanpumep, TakuMK Kak NokasaHbl Ha
pucyHke 2. 3aeCb UCNONb3yeTcs no Asa ycu-
NUTEeNsi, OAWH U3 KOTOPbIX YNpasnsieT TOKOM
yepes KpacHylo MNOSIoBUHY CBETOAWOAA, a BTO-
poii — Tokom uepes 3eneHyto. Bcero notpeby-
eTcs AecATb TpaH3ucTopos. B cxeme cBeto-
avoaa HL1 Tak xe pabotaet ABa TpaH3ucTopa,
HO ynpasnsioT OHW O4HWUM CBETOAWOLOM.

CooTseTcTBEHHO  nOTpebyeTcs  yBenuuUTHL
MOLWHOCTb Kackaga Ha VT1, Tak kak Tenepb
Yepes Hero MOXeT npoTekaTb MakCUMarnbHbii
TOoK A0 1 A. TpaH3UCTOP HYXHO 3aMeHUTb Ha
KT818 unu KT837 1 COOTBETCTBEHHO U3MEHUTL
conpoTtusneHus R10 n R11.

Tvn w“cnonb3yembix CBETOAMOAOB aABTOPY He
nsgecteH. OT paboTHUKOB MarasuHa rAe OHW
npogaBanucb yaanocb A0OUTLCA TOMbKO TOFO
YTO OHM «KUTaNCKue Cynepsipkue AByXuBeT-
Hble». [pu OTCYTCTBUM Cynepsipkux ABYXUBET-
HbIX CBETOAUOAOB C TPEMS BbIBOAAMU MOXHO
NPUMEHUTL OTAESbHbIE CBETOANOAbI KPAaCHble 1
3eneHbl, pacnonoXxue ux psigom. Ho, npu atom,
npu oTnyckaHuu nepanu Topmo3a OyaeT ka-
3aTbCA KaK OyATO NWHWSI HE TOMbKO U3MEeHWna
UBET, HO U NepemMecTunacb HEMHOTO MO BepTU-
Kanm.

YcTponcteo cobpaHo B kopnyce gabpuyHoro
nosToputens 6e3 WCNOMNb3oBaHUA nevaTHOM
nnatbl. B kpacHow nnacTmaccoBow 3acrnoHke, 3a
KOTOPOW ObiNn pacnonoxeHbl 0OblYHbIe nam-
MoOYKW HakanuBaHUs NPOCBEPNEHbI OTBEPCTUS
Nnoj CBETOAMOAbl, B KOTOpble CBETOAUOAbI
BKneeHbl. OCTanbHON MOHTaX BbIMOMHEH HA WX
BbIBOAAX, U 3aKPENeH TeM Xe KeeMm.

Bpamunckuli B.B.

MOMPABKA!

B cratbe «[atiuk BeHTUNSATOpaA ANS
aBTOMOOUNBLHOTO paavartopa»
(«PaguokoHcTpykTop» Ne4 3a 2008
rog, ¢1p.39) Ha npUHUUNWANbLHON
cxemMe  umeeTcsa  onevatka, -
oTrcytcteyet awoa VD1 KO522,
BKMIOUEHHbIW napannensHo obmoTke
pene P1.

WcnpaBreHHas cxema ———pp

K pasveMy gatuuka

BEHTUNATOpa
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YPOKW TEJIEMACTEPA
3aHaTme N234

PaccMoTpum  HekoTOpble  HeuCnpaBHOCTU
Tenesusopa DAEWOO Ha waccu CP-002. Cxe-
Ma onybnukosaHa B xypHane Ne5 3a 2008 rog.
Mpn paccmoTtperun Oyaem ykasbiBaTb CTpa-
HULbI, HA KOTOPbIX HanevaTaHbl YacTU CXeMbI.

1. Mpu BKNIOYEHUU neperopaeT NpeAOXpaHu-
Tenb F801 (cTp.45, PKO05).

Ckopee Bcero 370 u3-3a npobosi KoHaeHcaTopa
C805 unu, pexe, Tpanauctopa Q801.

BHUMaTENbHO OCMOTPUTE CXEMY MCTOMHUKA.
MoxHo HaWTu noAaropesiune aetanu, — pesuc-
TOpbl KOHAeHcaTopbl. Ecrm C805 HemHoro
«BCMy4YeH», BO3MOXHO Ha Hero nocTynun nepe-
MEHHbIA TOK M3-32 HEUCNPaBHOCTU AWNOAOB
mocTa D837-D840, uto u npuseno Kk ero nospe-
XEHUIO (TO eCcTb, HeucnpasHbl anoabl n C805).
Ha wHeucnpaBHocte Q801 mMoXeT ykasbiBaTb
noaropaHve R819.

WckniounTb  BNUAHWE TpaH3WUCTOpa MOXHO
sbinass L802 wnu R819. Ecnu nocne 3Toro
onaTb neperopaeT F801, — ckopee Bcero C805,
XOTsi MOXET ObiTb MpuUuMHa U B Apyrux Uensx,
Hanpumep, B CxeMe pasMarHu4nBaHUA KMHECKO-
na (R801, P802), konaeHcatope C801.

Ecnu xe nocne otknoveHus L802 wnn R819
npeaoxpaHuTenls nepecran neperopatb, -—
HeucnpaBeH Q801. Ha HeucnpasHocTb Q801
MOXET TaK e yka3biBaTb noaropaHue R819.

2. Tenesu3op He BkNOYaeTca BoobLe, Npesox-
panutenb F801 neperopen, u nocne 3ameHbl
6onblue He neperopaer.

B npuHuune, npuumMHa HEUCNPaBHOCTU Ta Xe,
kak u B n.1. C TOW pasHuLen, 4To TO 4TO
3aMKHYNO, Neperopeno 0AHOBPEMEHHO C Npeao-
XpaHutenem. NckaTb HEMCNPaBHOCTb Kak B N.3.

3. Tenesusop He BkNio4aeTcs soobLe, Npeaox-
panutens F801 uen.

HauaTb HY)XXHO C NPOBEPKWU HANWUUA HanpsHKe-
HUS B CeTU. 3aTeM, NPOBEPUTL CETEBYIO BUNKY,
WHYpP, BbIKtoYaTens SW801.

N3amepbTe HanpsikeHuwe Ha C805, — aomiHo
6bITb OkONO 300V.

OTcyTCTBME HanpsbkeHust — obpbIB B LEnsx OT
Bunku po C805. Boamox+o R802, auoab
BbinpamuTens, obmotkn apoccens L801, nevat-
Hble JOPOXKN Ha nnaTe, pacluaTaBLIMECs BbiBO-
Abl AeTanew v ap.

3aHmKeHHOe HanpshkeHue — HEeuWcnpaBHOCTb
Avogos mocta D837-D840.

Ecnu AaHHOe HanpshkeHue UMeeTCst, — 3HauuT,
He paboTaeT UMNynbCHLIN npeobpasosaTens.
Ho npexae HyXHO NPOBEPUTL BTOPUYHBIE
HanpsKeHUst UCTOYHNKA, — BO3MOXHO OH BCE K&
paboTaeT, HO BLIKMIOYEH WK HEUCNPaBHOCTL B
apyrvx  uensx  Tenmesu3opa.  BropuuHbie
HanpsbkeHust uamepsiloT Ha C815 (133V), C819
(45V), C827 (12V), C820 (16V). Hanuune xoTsa-
6bl OQHOTO U3 3ITUX HANPSHKEHUN, NYCTb AaxXe
CUMbHO 3aHWXEHHOrO, TOBOPUT O TOM, YTO
MCTOYHWK NUTaHust BCe e paboTaeT, B TakoMm
cnyvae nepexoguTe K n.4.

Ecnu xe HanpsbkeHue Ha C805 ecTb, HO BTO-
PUUHBIX HanpsDKEHWIA HET, — HeucnpaseH
MMNYNbCHbIW npeobpasoBaTtens. Heobxoaumo
npoBepuTb obmoTky 3-5 T801, TpaHsucTop
Q801, Bo3moxHo 06pbiB L802 wnu R819.
O6pbiB 06moTkn T801 unmn L802, R819 moxeTt
6bITb M3-3a Npobos Q801.

He 3anyckaTbCsi UCTOUHUK MOXET U3-3a Heuc-
npasHocTu uenu 3anycka (R803, R804). lubo
n3-3a noBpexaeHus B Lenu obpaTtHon CBA3N
(obmoTka 7-8 T801, HencnpasHoCThb 1801).

4. TeneBn3op He BKkMouaeTcst BoobLie, UHAK-
KaTOPHbIA CBETOAWMOJ HE CBETUTCSH, BTOPUYHbIE
HanpsiXeHUst Ha BbIXOAE UCTOYHUKA €CTb.

Ckopee BCero He noCTynaeT HanpseHue
nutaHmns 5V Ha cxemy koHTponnepa (CTp.44,
PKO5) n3-3a HeucnpasHocTu 1703 unu o6pbiB
L702, pedekt naku L702, 1703. Unu Hencnpas-
HOCTb camoro koHTponsepa (1701).

5. ICTOYHMK nynbcupyer.

3aMblkaHusi BO BTOPUYHBIX LIENsIX WUCTOMHMKA,
Hanpumep, npobo OAHOrO U3  3NEKTPO-
JIMTUMECKUX KOHAEHCATOPOB BTOPUUHbBIX BbIMPS-
MUTENEW UCTOYHMKA.

6. Mpu nonbiTke BKNIOYUTL Tenesusop B pabo-
YU PEXUM U3 AEXYPHOrO, OH (CyAs NO CBETO-
Avoay) cHauana BKIIIOMAeTcs, a 3aTeM CHOoBa
BO3BPALLAETCS B ACXKYPHbBIA PEXUM.

He pa6oTaeT cxema CTPOYHOWN pa3BEPTKU
(cTp.48, PKO5). Bo3MOXHO Ha Heé He noctynaet
nutanue 133V u 45V (ctp.45, PKO05). Wnun
nospexaeHue TpaHsuctopa Q401, Q402, crpou-
HbiX TpaHcdopmaTopos T401, T402 (cTp.48,
PKO0S5).

Mpu neperpyske B LENU CTPOYHON Pa3BEPTKM
no Hanpsbkenuto 133V, Hanpumep, u3-3a npo-
605 TpaHaucTopa Q402, cpabaTtbiBaeT AaTuuK
Toka Ha Q802, KOTOpbI COOOLWAET KOHTPON-
nepy O aBapwiiHOW cuTyauuu, W KOHTponnep
BbIKnouaeT Tenesusop. Kcratm, npu npo6oe
amuTTep-konnekTop Q802 koHTposnep Oyaet
Npy  KaXaoW nonblTKe BKIIOYEHUA  AaBaTb
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KOMaHAy Ha aBapwiiHoe BKIIOYEHWe Tenesu-
30pa, HE3aBUCUMO OT COCTOSIHUSI CXeMbl CTPOM-
HOW pasBepTKu.

HeucnpasHa mukpocxema 1805 (cTp.45, PKO5),
MO3TOMY NpW NOCTYNNEHUN CUrHanNa oT KOHTPOr-
nepa Ha BKIIOMeHWe, Hanpsbkenuss 5V Ha eé
BbiBOAE 7 He nosBnsieTcs. Jibo obpuis L806,
R850 (Mnu AOPOXEK K HUM).

HanpsxeHue 5V MOXeT He BKMOYaTbCs U u3-
3a npobos C828.

7. He pearupyeT (HUKaK) Ha KoMasay BKoue-
HUA U3 AEXYPHOTO pexmmMa B pabouni.

MNuTanve koHTponnepa (ctp.44, PKO5) cunbHO
3aBbILLEHO WK 3aHWKEHO (HeMcnpasHOCTbL CTa-
6unusaropa 1703). He pabortaeT cxema cbpoca
KOHTponnepa (kackas Ha Q701). 3ambikaHue
OZHOW M3 KHOMOK KnasuaTtypbl. HeumcnpasHOCTb
TaKTOBOro reHeparopa (X701).

8. Mpu BKkMOYeHUn B pabouunin pexum Tene-
BM3Op (COrNacHo CBETOAMOAY) BKIOYAETCH, HO
nsobpaxeHusi n 3Byka HeT. Pactp oTcyTtcreyerT.
ABapUIAHOrO BLIKMIOYEHUSI HE NPOUCXOANT.
OTcyTtcTByeT Hanpsbkenue 8V, nuTaouwee
ManocurHanbHbin TpakT. HeucnpasHocTb 1805
(cTp.45, PKO5).

9. HeT npuema TeneBU3UOHHbLIX Nporpamm,
paboTa OT BHELUHero WCTOYMHWKa curHana (Ha-
npumep, ot DVD-nneitepa) HopmanbHas.
OTkniounTb 3actasky. Ecnu BupeH pactp ¢
LWwymamu, CHEerom, — HewcnpaBHOCTb B LensX
TioHepa (cTp.48, PK05). MNposeputb nocrynne-
HWe Hanpsbkehun 5V un 33V Ha TioHep.
Bo3moxHO HeuncnpaseH cam TIOHep.

Ecnu npu oTknioueHHOW 3actaBke pacTp
TeMHo-cepblit, u 6e3 wymoB (unu noutn 6e3s
LyMOB), — BUAEOCUrHan ¢ BbIXoAa BuaeOoAETeK-
TOpa He NPOXOAMT Ha BuAaeoTpakT. B Takom
cnyyae, ecnu Tenesun3op rnepeksiiounTb Ha «<AV»
(paboTa OT BHELWHEro WUCTOMHWKA curHana) u
COeAVHUTL BUAEOBLIXOA W BUAEOBXOA MOXET
NosBUTLCA Npuem TenesuaeHus. Heucnpas-
HOCTb, CKOpee BCero, B LIensiX Mexay BbiBOAOM
21 1 26 1501 (cTp.46, PKOS5). BeposiTHee Bcero
— noTeps eMKocTu koHaeHcatopom C517.

10. HecrabunbHa HacTpolka Ha TenekaHan,
CaMOnpOon3BOMbHas paccTpoika.
O6pbis ctabunutpoHa D105 (cTp.48, PK05).

11. MoHwKeHa 4yBCTBUTESIbHOCTL pajuoKaHa-
na. Mmelotca xapakTepHble LWymbl, NpuHUMa-
I0TCS TOMbKO CaMble MOLLIHbIE CUrHamMbI.

MpoBepuTb «06CTaHOBKY B achmupe» Npu Nomo-
wm Apyroro Tenesusopa. [1poBeputb aHTEHHY,

CHDKEHUE, LITEKep.

MoxeT BbITb 3aHKeHo HanpsixeHne AGC Ha
TioHepe (cTp.48, PKO05) us3-3a npobosi C102,
C109. MoxeT 6biTb CnoOMaHo BX04HOE THe3Ao
TioHepa U101 unu HencnpaseH TioHep.

12. OTCcyTCTBYET UBET B N0GOI CUCTEME.
MoTeps emkocTy unu npobon C524.

13. OTCYTCTBYET OAMH U3 OCHOBHbIX LIBETOB.

MposepuTb NOCTynNaeT nu BuaeoCUrHan oTcyT-
CTBYIOLLErO LBETA Ha NnaTty KuHeckona (CTp.47,
PKO05), ecnn nocTynaeTt, — HEUCNPaBHOCTb B
1901 unu kuHeckone.

Ecnu BsugeocurHan paHHOro LuBeta OTCyT-
cTByeT Ha Bbixoge 1501 (BbiBOAbI 43, 44, 45), —
HeucnpasHoCTb B 1501 (cTp.46, PKO5).

14. Okpacka LiBeTHOro U306paKeHns uckaxeHa,
LBeT YepHo-6enoro n3obpaxeHns HopmaneH.

Oxucnunack ogHa 13 LOPOXeK, COeANHSAIOWNX
BbiBOAbI 37 1 42, 1 38 1 41 1501 (cTp.46, PKO5),
no3TOMy OAMH W3 LIBETOPAa3HOCTHbLIX CUrHanoB
Ha MaTpuuy He nocrynaer.

15. 3BYK €CTb, pacTpa HeT (3KpaH TEMHbIN).

To uTO 3BYK ecTtb, rosopuT o pabote pas-
BEPTKWU Tenesu3opa. 3HauuT, HEUCNPABHOCTL B
KMHECKONE UNK B CXEME NUTaHUSA KUHECKONa.
MpoBepuTb HanWuMe BLICOKOTO HamNpsHKeHUs Ha
aHoAe kuHeckona (NpoBepuTb MOXHO N0 Hamu-
YUIO HErPOMKOrO XapaKTepHOro LenecTAWero
3ByKa Cpasy nocne BKIIOYEHWS Tenesu3opa, M
OCTaTOMHOW Ha3MEKTPU3OBAHHOCTK KuHeckona
nocne BbiknoyeHus Tenesusopa). OTcyTCTBUE
A@HHOTO HarpsKeHUsi — NOBPEXAEHWe AMOAOB
BbICOKOBO/MbTHOrO Bbinpsimutens T402 (cTp.48,
PKO05).

MpoBepuTb NOCTYNNEHWe YCKOPSIOLWEro W
HaKanbHOr0 HanpshkeHUs Ha KuHeckon (ecnm
Hakan ectb, — Tpybka kuHeckona Tennas).
Hakana moxeTt He ObiTb K3-3a obpbiBa R403
UK 13-3a NEeperopaHns unu pasrepmeTusauum
€aMoro KuHeckona.

Ha Buaeoycunutenu nnatbl  KuHeckona
L[OMKHO NOCTYNaTh HanpsbhkeHue nutanus 200V,
ecnu ero HeT, — HeucnpaseH D402.

16. 3aBOpOT U306paxeHUs No BepTUKany.
MoTtepsin emkocTb KoHaeHcatop C306 wnun
nospexaeH anog D303 (cTp.48, PKO5).
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YBaxaemble untatenu !

OdcopMUTL NOANUCKY Ha XypHas «PafnOKOHCTPYKTOP» MOXHO B fOGOM NOYTOBOM OTAeneHun Poccum, no
kaTanory «Pocnevartb. MaseTbl 1 :kypHanet» (Ne uspanus 78787).

3apybGexHbie untatenu MoryT oopMUTb NOAMMUCKY Yepes dupmy "MK-Mepuoguka" (129110 Mocksa,
y. M'unaposckoro 39, 3A0 «MK-lMepuoguka» unu WWW.periodicals.ru).

CyulecTByeT anbTepHaTMBHAsA NoAMuUcKa (Y4epes pepakumio). E& 0CcOGEHHOCTb B TOM, UTO MOAMWUCYWK €&
OnnaynBaeT He No NOYTOBOMY abOHEMEeHTY, @ HeNOCPEACTBEHHO Ha CYET U3AaTens, NoyYToBbIM NEPEBOAOM
v 6aHKOBCKUM nepeuncneHnem. MNpu 3TOM, CTOMMOCTb MOAMUACKM (DaKTUYECKU MONYy4YaETC HUXKE, U HET
KECTKUX OrpaHUYeHWint No cpokam OPOPMNEHUS. A MUHYC B TOM, YTO XypHanbl BbICHINAIOTCH HE KaAbli
MecsiLl, a No TPu HOMEepa OAWH pa3 B kBapTan.

CToUMOCTL noanucku, Npu 0oOpMNEHUN Yepes peaakumio, Ha 2-e nonyrogue 2008 r., — Bcst (7-12-2008) —
108 py6., ksapTan (7-9 unu 10-12) - 54 py6.

Ecnu no kakoii-To npuunHe Bbl HE CMOTMK NOANNCATLCS HA YXKE BbiNyLEHHbIE XypHanbl 2008 r., unu y sac
HET XypHaros 3a NpoLunble roabl, Bbl MOXETe WX KynuTb B peakuuu. BononkaHe Bceraa MoryT npuoBpecti
XKypHano! B marasuHe «3nextpoTosapbl» (r.Bonorpa, y.3ocumosckas 91), a MHOrOPOAHWUM Mbi BbilEM
nouTon. Bce HuKeykasaHHbIe LeHbl BKIIOYaKoT nepeckinky 6aHaeponsmu B npeaenax Po.

1.1-6 2008 r. = 108 py6. (3 n Gonee HOMEPOB — LieHa KaXA0ro 18 p. MeHee Tpex, — LeHa kaxgoro 23 p.)

2.1-12-2007 r. = 216 py6. (3 n 6onee HOMEpPOB — UEeHa KaxA[oro 18 p. MeHee Tpex, — UeHa Kaxaoro 23 p.)

3. 7-12-2006 = 93 py6. (3 n Gonee HOMEePOB — 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, — UeHa kaxaoro 15 p.)

5. 1-12-2004 = 84p. (3 n 6onee HOMEPOB — LieHa Kaxaoro 7 p., MeHee Tpex, — LieHa kaxaoro 14 p.)

6. 7-12-2003 = 36p. (3 v 6onee HOMEPOB — LIeHa Kaxaoro 6 p., MeHee Tpex, — LeHa kaxaoro 12 p.)
Lpyaue cmapbie XypHarbl 3aKOHYUNUCH!

Bceraa B npopaxe CD u DVD aucku (NPocMOTP BO3MOXEH TOMBKO Ha KOMNbloTepe, Ha DVD-nnevepe
MOXHO BOCMPOU3BECTU TOMbKO HACTPOEUHbIE M306paXEHUs ANS PEryNMpOBKY TENEBU3OPOB).

#20 XKypHanb! paanokoHCTpykTep ¢ Ne1-1999 roga no Ne12-2006 roga, nmoc AoNOnHuUTENbHas uHgopmauma
(CnpaBOYHUKM, HACTPOEYHbIE U30BpPaXeHUs ANS PErynuposku Tenesun3opos). Tun CD, ueHa 65 pybriei.

#21 OnemenTHan 6asa. YacTb 1. AnemeHTHas 6a3a dupm Samsung, Mitsubishi, Motorola, Nationai, Rohm,
Sanyo, Siemens, Sony, Bcero okono 15000 HaumeHoBaHui. Tun aucka DVD, uerna 100 py6nen.

#22 OnemeHTtHas 6asa. Yactb 2. OnemenTHan 6asa cdupm Bourns, Maxim, Philips, Sgs-thomson, Tyco.
A TaK xe, o6 cOopHMK NonynsapHbIX MUkpocxeM. Becero Gonee 20000 HauMeHOBaHUNA.
Tun aucka DVD, ueHa 100 py6.

#23 Tenesusopbl u DVD. Yacts 1. Ha aucke cxembl 1 CepBUCHbIE MHCTPYKUMn Gonee 350 Moaenen TeXHUKN,
a TaK xe, Habop HacTpoeYHbIX U300paxeHut AN perynuposkv Tenesusopos. Tun DVD, uexa 100 py6.

#24 Tenesusopsl u DVD. YacTb 2. Ha aucke cxembl 1 cepsucHble MHCTPYKUMU Bonee 350 moaenen TeXHUKM,
a TaK xe, Habop HacTPoeuHbIX M30OpaxeHuit Ans perynuposku Tenesusopos. Tun DVD, uena 100 py6.

#25 BupeomarHutodoHbl U Buaeokamepbl. YacTe 1. Ha gucke cxembl U cepsucHbie UHCTpYKUuu Gonee 350
Mopaenew TexHuku. Tun aucka DVD, uena 100 py6.

#26 BupeomarHutohoHbl U Buaeokamepbl. YacTe 2. Ha gucke cxembl n cepBuCHble UHCTPYKUuu Gonee 350
Mmopeneit TexHuku. Tun aucka DVD, ueHa 100 py6.

#27 AypunoTtexHuka u ObiToBas TexHuka. Yactb 1. Ha aucke cxembl U cepsucHble MHCTPyKuuu Gonee 350
mopenei TexHuku. dakruuecku. Tun aucka DVD, uena 100 py6.

#28 AyauoTtexHuka u GbiToBas TexHuka. YacTb 2.  Ha gucke cxembl W cepBuCHble MHCTPykuuu Bonee 350
moaenew TexHukn. Tun aucka DVD, uena 100 py6.

#29 TexHuka «AIWA». Yactb 1. Ha Aucke cxembl 1 cepBUCHbIE MHCTPYKUMK Bonee 600 Moaenen TeXHUKN.
Tun aucka DVD, yena 100 py6.

#30 TexHuka «AIWA». Yactb 2. Ha gucke Cxembl U CEPBUCHbIE UHCTPYKUUK Gonee 600 Moaene TeXHUKU.
Tun auncka DVD, yeHa 100 py6.

#31 Texnuka «SONY». YacTb 1. Ha aucke CxeMbl 1 CEPBUCHbIE MHCTPYKLUUKM Gonee 350 moaeneit TexHUKu.
Tun aucka DVD, yeHa 100 py6.

#32 TexHuka «SONY». YacTb 2. Ha aucke CXeMbl 1 CEPBUCHBIE MHCTPYKUMW Bonee 350 Moaenen TeXHUKK.
Twun aucka DVD, uyena 100 py6.

Brumanue! iucku DVD #23-32 - aTo nepeHeceHHbie Ha DVD c6opHuku komnakT-guckos C1-C5.

48 pasuokonempykmop 07-2008



#33 AeTo-Ayano. Ha aucke CXeMbl U CEPBUCHbIE MHCTPYKLMW Ha aBTOMOBUIIbHYIO ayAMOTEXHUKY hrpMm
ACURA, Aiwa, Clarion, Grundig, HINO, JVC, LG, MITSUBISHI, Panasonic, PIONEER,
SAMSUNG, SANYO, SONY, a Tak xe, annapatypa, WTaTHO ycTaHaBNMBaemMas npov3soanTensmm
asTomoGunen. Beero 6onee 1000 mogenen. Tun gucka DVD, ueHa 100 py6.

#34 Texnuka PHILIPS. Ha ancke cxembl U CepBUCHbIE MHCTPYKLMK Tenesusopos (okono 100 waccu), CD u
DVD TexHuku (okono 70 moaenen). Tun gucka DVD, ueHa 100 py6.

#35 TexHuka SAMSUNG. Ha gucke cxembl U CepBUCHbIE UHCTPYKUMW TENEBU3OPOB (KMHECKOMHbIX, KK 1
nnasmenHbIx), CD-nneiepos, DVD nneviepoB 1 pekopaepos, ayanoTEXHUKW, BUOEOMarHUTOMOHOB,
BMAeOKamep, KOMBUHMPOBAHHBLIX YCTPOWCTB, MOHWUTOPOB, Na3epHbIX MPUHTEPOB, CMYTHWUKOBbLIX
pecusepos (Bcero okono 600 moaeneit). Tun aucka DVD, ueHa 100 py6.

#36 Texnuka DAEWOO. Ha gncke cxeMbl U CEPBUCHbIE MHCTPYKLUKM Ha Tenesusopbi, DVD, Bugeomar-
HWUTOCOHBI, KOHANLIMOHEPbI, MAKPOBOSHOBbLIE NEYM, NbINECOCHI, XONOAUNbHUKX, CTUPANbHbLIE MaLLMHbI,
ayamoTexHuky (Bcero okoso 400 mogenen). Tun aucka DVD, uena 100 py6.

#37 TexHuka LG. Ha gucke cxembl 1 CEpBUCHBIE MHCTPYKLUUN Ha TENEBU3OPbI, BUAEOMArHMTOdoHb! n DVD
KOMNOHEHTLI (BCero Ha aucke okono 500 moaeneit). Tun gucka DVD, uexa 100 py6.

#38 TexHuka TOSHIBA. Ha aucke cxembl M CEPBUCHbIE UHCTPYKLUMM Ha TENEBU30PbI, BUAEOMArHUTOGOHbI
1 DVD komnoHeHTb! (Bcero Ha aucke okono 450 moaenei). Tun aucka DVD, uexa 100 py6.

#39 TexHnka GRUNDIG. Ha gucke cxembl U CepBUCHbIE MHCTPYKUMK Ha TeNeBu3opbl (KMHeckonHble, XK n
nnasMeHHble), Kamepbl, ayAMOTEXHUKY, aBTOMOBWIbHYIO ayanmoTexHuky, DVD-KOMMOHEHTbI, CNyTHU-
KOBble pecvBepbl, BuaeomarHuTodoHb! (Bcero 6onee 750 moaenen). Tun ancka DVD, uena 100 py6.

#40 TexHvka BBK. Ha gucke cxembl, CEpPBUCHBIE UHCTPYKLMN U NPOLWKNBKKU Ha DVD-komnoHeHThl. Becero 96
mogenen. Tun gucka DVD, ueHa 100 py6.

Bce ueHbl BrnovatoT nepeckinky 6anaeponamu B npegenax P®. [na odopmnenns noanuckv yepes
peaakumio Unu NoKynky OTAENbHBIX HOMEPOB XYPHArIOB UN ANCKOB HYXXHO OMNaTtUTb CTOMMOCTbL 3akasa
NOYTOBbLIM NEPEBOAOM MU BaHKOBCKUM NEpeYnUCrieHneM :

komy : Y.MN. Anekcees Bnagnmup Bnagumumposmny MHH 352500520883
kyaa : 160000 Bonorga, C6.P® Bonoroackoe ota. Ne8638.
BWK 041909644, p.c.40802810412250100264, k.c. 30101810900000000644.

Mpw onnate NOYTOBLIM NEPEBOAOM MOXHO NOMb30BaTLCA YNpOLWeHHbIMW PEKBU3NTaMH :

komy : Y.MN. Anekcees Bnagumup Bnagumupoeny MHH 352500520883.
Kyna : 160000 Bonoraa, MoutamT, p.c.40802810412250100264 B CEP®Ne8638.

! MnarexHbIiMK peKBU3UTAMKM HeNb3A NONbL30OBaTLCS Kak aApecoM Ans nucem. ins nucem,
Ganpeponein U NOCLINOK CylecTBYeT NoYToBbIN agpec: 160002 Bonoraa a/sa 32.

B pasgene no4ytoBOro nepesoga «Ans NUCbMEHHOro cooblieHusi» HeobxoanMo HanucaThb Ball

NoYTOBLIA afgpec, MHAOEKC, a Tak Xe, Bawu hamunuio, UM 1 oT4ecTBO. W 3aeck ke Hanucatb, 3a
4YTO npou3seaeHa onnata (Hanpumep, Tak - «7-12-2006», 3TO 3HAYUT YTO, BaM HYXHbI XXypHanb! ¢
7-ro no 12-in 3a 2006r).
! OTnpaenss nouToBbIN NepeBoA, CNpPocUTe Ha noyTe, Kak oH ByaeT oTnpaBneH, — NOYTOBbLIA UNK
3NEeKTPOHHbIN. Ecnn nepeBos 3NEeKTPOHHBIN  COOBLWMTE B PEAAKLMIO 3NEKTPOHHON NOYMTON Uin
NOYTOBOW KapTo4koM uMnu chakcoM HOMep U Aaty nepesoda, CyMMY, HasHadeHvwe nnartexa, sall
noapo6HbIn novToBbIM agpec. ATO BAXKHO, notoMy 4TO npu nepegave 3NeKTpoHHOro nepesoja
onepaTop BaLLel NoYTbl MOXET He BHECTU AaHHble O Ha3Ha4YEHWUN NnaTexa B ANEKTPOHHYI0 hopmy
nepesoga, WM Hagenatb owubok B obpatHoM agpece. To e camoe, eCnv 3akas onnatunm
nepeuncrnieHmem c 6aHka.

E-mail : radiocon@vologda.ru. ®akc : (8172-51-09-63).
KapTouky unu nucemo oTnpasnsiite no agpecy : 160002 Bonorga a/s 32

BaHOeponu ¢ yxe 8binyWeHHbIMU XypHanamu, omnpasum 8 medyeHue 7-u OHell ¢ MOMeHMa nocmyrnne-
Husi onnamel (7 dHel, - 3mo cpok 6e3 ydema epemeHu npoxoxdeHus nepesoda u 6aHAeposnu o nodyme).
! Ecnn Bbl B TedeHne Mecsua nocre OTMPaBKW NepeBoda He MOMyuYnnu onnaqeHHbIn 3akas, Ha yxe
BbilUeAwme xypHanbl, o6s3atensHo coobwmte o6 3TOM B peaakumio, BO3MOXHO MPOM3OLWSIO Kakoe-To
HepopasymeHve. BbiBaeT uyTo, Npu OTNpaBKe 3MIEKTPOHHBIX NEPEeBOAOB NOYTOBble PabOTHWKM AenaroT
ownbku B 06paTHOM agpece WaM He nepeaalT «HasHadeHue nnatexa». B coobuiennn obsasatenbHo
ykaxvTe Baw agpec, cogepxaHnue 3akasa, AaTy U CyMMy onnarbl, HOMEp KBUTaHLMK.

XKypHans! mekywel nodnucku ebiCbiiaeM co2/1aCHO KeapmarbHOMY epaguky.



Mukpocxembl IRU1010...1209 +UsxogHoe +UBbIxogHoe
npeactasnaT  cobot  cepuio (5V) (3,25V)
MHTErpanbHbiX  cTabunusatopos + om
NONOXUTENBHOTO  HaNPSHKEHUA, 1 ONZ[ 3 2

C MankiM MUHWManbHbIM  nage-

HUEM HanPsHKeHNs MexXay BXOAOM

N BbIXOAOM.
B tabnuue npuseneHbl NnapameTpbl CTabunM3aTopoB C PerynpyemMbiM BbIXOAHbIM Hanpske-
HueM. BbixogHoe Hanpsbkerne onpegensetcs no dopmyne U=1,25(R1+R2)/R1. BrixogHoe
HanpsxeHne AOMKHO BblTb HUXE BXOAHOIO Kak MUHUMYM Ha BenuumnHy UnageHus.

| MiHTerpanbHble crabunusatops Hanpsixernst IRU1010...1209.
i
|
|
|
|
|
|
|
|
i
I Twn UsbixogHoe | IBbixogHon | Unapenus. | Usxoawoe. | Kopnyc
| (V) (A) min. (V) | max (V)
i [ IRU1010CS 12555 1 13 7 SOIC-8
; IRU1010CY 1,25-55 1 13 7 SOT-223-3
, [IRU1010CD 1,25-55 1 13 7 TO-252-2
I [ IRU1010CP 12555 1 13 7 UTP-2
: IRU1015CT 12555 15 13 7 T0O-220-3
1 [ IRU1015CD 1,25-55 15 1,3 7 TO-252-2
; IRU1015CM 1,25-55 15 13 7 TO-263-3
1 [1RU1030CT 12555 3 13 7 T0-220-3
I [ IRU1030CD 1,25-55 3 13 7 TO-252-2
: IRUT030CM 1,25-55 3 13 7 T0-263-3
I [IRU1050CT 12555 5 13 7 T0-220-3
: IRU1050CD 1,25-55 5 13 7 TO-252-2
i | IRUT050CM 1,25-5,5 5 13 7 T0-263-3
: IRU1050CP 1,25-55 5 13 7 UTP-2
| IRU1075CT 1,25-55 75 13 7 TO-220-3
I [ IRU1075CM 1,25-55 75 13 7 TO-263-3
: IRU1075CP 1,25-55 75 13 7 UTP-3
I [ IRUT117CS 1,25-55 0,8 13 7 SOIC-8
: IRU1117CY 12555 0,8 13 7 SOT-223-3
M| [IRUTT17CD 1,25-55 0,8 13 7 TO-252-2
I [IRU1117CP 1,25-55 0,8 13 7 UTP-2
} IRU1150CS 12555 4 0,85 7 SOIC-8
i [IRU1150CM 12555 4 0,85 7 TO-263-3
: IRU1150CP 1.25-55 4 0,85 7 UTP-5
1 | IRU1160CM 1,25-55 6 0,65 7 TO-263-5
I [IRU1160CP 1,25-55 6 0,65 7 UTP-5
: IRU1175CS 1,25-5,5 75 0,65 7 SOIC-8
I [IRUT175CM 12555 7.5 0,65 7 T0-263-5
: IRU1208CS 1,25-11 1 0,65 12 SOIC-8
i [IRUT205CL 1,259 0,3 0,4 10 SOT-23-5
: IRU1209CS 1,25-11 1







