
PaC4eT CV1J10BOrO TpaHCcpOpMaTOpa.
BHI-IMaHl-le! B PKlO-2006 Ha BTOpO CTpaHI-Il.\e 06110IKKI-I B cpOpMYllaX paC4eTa

TpaHCcpOpMaTOpa AOnYl1\eHbI One4aTKI-I B n.4, 7, 8.
Hi-llKe npi-lBOAI-ITC$! npaBI-IllbHbI pac4eT.

Hanp$!lKeHi-le nepeMeHHoro TOKa Ha nepBI-I4HO 06MoTKe 220V, 4aCTOTa 50 Hz,

cepAe4HI-IK W-06pa3HbI .
1. HaXOAI-IM TOK BO BTOpl-l4HO 06MoTKe :

Iz = 1,5 IH, rAe: Iz
- TOK BO B,Opl-l4HO 06MoTKe (A),

IH - MaKCI-IMallbHbI TOK HarpY3KI-I (A).
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2. HaXOAI-IM He06xoAI-IMYf-O MOl1\HOCTb TpaHccpopMaTOpa :

P = 1,25 U z Iz, rAe: P -

MOl1\HOCTb TpaHccpopMaTOpa (W),
Uz

-

Hanp$!lKeHi-le Ha BTOpl-l4HO 06MoTKe (V),
Iz

- TOK BO BTOpl-l4HO 06MoTKe (A).
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3. HaXOAI-IM TOK B nepBI-I4HO 06MoTKe :

II = P I 220, rAe : II - TOK B nepBI-I4HO 06MoTKe (A),

P - MOl1\HOCTb TpaHccpopMaTopa (W).
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4. HaXOAI-IM He06xoAI-IMYf-O nllOl1\aAb Ce4eHI-I$! cepAe4HVlKa :

5 = 1,3.vP,' rAe : 5 - nllOl1\a,D,b Ce4eHI-I$! cepAe4HI-IKa (CM
Z

),
P - MOl1\HOCTb TpaHccpopMaTOpa (W).
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5. HaXOAI-IM 41-1CllO BI-ITKOB nepBI-I4HO 06MOTKVI :

N 1= 11000 I 5, rAe: N 1- 41-1CllO BI-ITKOB nepBI-I4HO 06MOTKI-I,
5 -

nllOl1\aAb Ce4eHI-I$! cepAe4HI-IKa (CM
Z
). E-mail -radiocon@vologda.ru

6. HaXOAI-IM 41-1CllO BI-ITKOB BTOpl-l4HO 06MOTKI-I :

N z = 55 Uz I 5, rAe : N z
- 41-1CllO BI-ITKOB BTOpl-l4HO 06MOTKI-I,

U z
-

Hanp$!lKeHi-le Ha BTOpl-l4HO 06MoTKe (V),
5 -

nllOl1\aAb Ce4eHI-I$! cepAe4HI-IKa (CM
Z
).

nnaTeJKHble peKBI-131-1Tbi :
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pIc 40802810412250100264 B <1>n.

AK.C5 P<1> OTA. N28638 r.BonorAa.

Kop.CYeT 30101810900000000644,

5111K 041909644.
7. HaXOAI-IM Al-laMeTp npOBOAa All$! nepBI-I4HO 06MOTKI-I :

Dl = 0,02 .vI; , rAe: D1 -

Al-laMeTp npOBOAa (MM),

II - TOK B nepBI-I4HO 06MoTKe (mA).

3a opUZUHanbHocmb U cOOep>KaHUe
cmameiJ Hecym omeemcmseHHocmb

asmopbl. MHeHue peOaKLl,UU He scezoa

cosnaoaem c MHeHueM asmopa.

8. HaXOAI-IM Al-laMeTp npOBOAa All$! BTOpl-l4HO 06MOTKI-I :

Dz = 0,02 .vIz , rAe: Dz -

Al-laMeTp npOBOAa (MM),

Iz
- TOK B BTOpl-l4HO 06MOTKe (mA).
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ABTOMArHlI1TOnA

PA.QlI10CTAHWll1

aBTOMarHI-1TOnbl Ha Cl-1rHan paAI-10MI-1KpOcj:JOHa
APyroro BOAMTenH. Ecnl-1 MI-1KpOcj:JOHbl 5YAYT
05YCTpOeHbi rapHI-1,ypaMM, n03BOIls:t101lI1-1MI-1
paCnOIlOJKI-1Tb MX B HenOCpeACTBeHHoi1 5nl-1-
30CTI-1 OTO pm rOBops:tlllero, TO, npl-1 ycnoBVlI-1

pa50Tbi Ha pa3HeceHHbiX yaCTOTax, MOJKHO

05eCneYI-1Tb AOCTaTOYHO Ka4eCTBeHHYIO

AynneKCHYIO CBH3b.

npI-1Hl.\ nl-1anbHaH cxeMa paA1-10MI-1Kpocj:JOHa
nOKa3aHa Ha pVlCYHKe. OHa COCTOVIT 1-13 ABYX

MOAynei1, - nepeAaTYI-1Ka 1-1 MOAYIls:tTopa, coe-

AI-1HHeMblX TpexnpOBOAHblM 3KpaHI-1pOBaHHbiM
Ka5eneM Yepe3 pa3'beMHYIO napy X1.

nepeAaTYI-1K JKenaTenbHO pacnOnOJKI-1Tb B

YAaneHHoi1 OT aHTeHHbl MarHI-1TOIlbl 4aCTI-1 aBTO-

M051-1nH. Ecnl-1 aHTeHHa MarHI-1TOnbl pacnonOJKe-
Ha Ha nepeAHeM KpblIle I-1nl-1 nepeAHeM CTeKIle

nerKOBoro aBTOM05I-1nH, ,0 nepeAaTYI-1K OnTl-1-

ManbHO paCnOnOJKMTb B03ne 3aAHero CTeKIla

aB,OM05I1nH. AHTeHHa nepeAa,4l-1Ka npeACTaB-
ns:teT C050H CI-1MMeTpl-1YHblH BI-15paTOp COCTO-

s:tllll-1H 1-13 ABYX TeneCKOnl-1yeCKI-1X WTblpeH,

pa3Mepbl wTblpei1 MeHbwe paCyeTHblX, HO

CHI-1JKeHl-1e, 1-13-3a 3TOro, 1-13IlyyaeMOH I-1MI-1

HanpHJKeHHOCTI-1 nonH KOMneHcl-1pyeTcH HeKOTO-

pblM 3anaCOM MOlllHOCTI-1 nepeAaTYI-1Ka.

MOAynflTOp JKenaTenbHO CAenaTb MI-1Hl-1aTlOp-
HblM 1-1 cHa5AI-1Tb ronoBHoi1 rapHI-1TypOH.

nepeAaT41-1K ABYXKaCKaAHbIH, - COC,OI-1T 1-13

aBTOreHepaTopa BY Ha ,paH31-1CTOpe VT2

HI-13KOyaCTOTHoro yCl-1nl-1TeIlH Ha VT1. 4acToTa

reHepal.\MI-1 aBToreHepaTopa YCTaHaBIlVlBaeTcs:t

KOHTypOM l3-C8-C7-VD1-VD2. BapVlKanbl cny-
JKaT AnH yaCToTHoi1 MOAynH l.\VI 1-1

, OHI-1 BXOAI1T B

COCTaB KOHrypa 1-1 HanpmKeHwe Ha HI-1X MeHHeT

yacoOTY HaCTpOHKI-1 KOHTypa. YnpaBnHlOllIee
HanpHJKeHMe Ha Bapl-1Kanbl nocTynaeT C Kon-

neKTopa VT1, a Ha ero 6a3Y MOAynl-1pYlOllIee
Hanps:tJKeHl-1e HY nocTynaeT OT MI-1Kpocj:JoHa I-1nM

KOHTponbHoro reHepaTOpa MOAynflTOpa.

TpaH3McTop VT2 BblnonHHeT cj:JYHKl.\111-1 3aAalO-
l1\ero reHepaTopa 1-1 YCl-1nMTells:t MOlllHocm. KaK

3aAa101lI1-1i1 reHepaTop OH pa50TaeT no cxeMe C

051l1 MKOnneKl"OpoM. 06pa,Has:t CBs:t3b, He05-

XOAI-1Mas:t ,QnH B03HI-1KHOBeHI-1H reHepal.\I-1M B03-

HMKeT MeJK,Qy ero 3MI-1TTepOM 1-1 5a30BoH l.\enblO,

B KOTOpOi1 BKIllOyeH KOHTYP L3-C8-C7-VD1-

VD2. KaK YCl-1nl-1,enb MOlllHOCTI-1 KaCKaA Ha VT2

pa50TaeT no cxeMe C 05l1\I-1M 3MI-1TTepoM.
BblxoAHoe Hanps:tJKeHl-1e BY CH Mae,cs:t C ero

KOllneKTOpa M BbIAeIls:teTCs:t nocneAoBa,ellbHblM

KOHTYPOM C11-L6. B aHTeHHY BY nocTynaeT

Yepe3 KaTywKY CBH3V1 L7.

Apoccenb L4 npens:tTcTBye, npOHI-1K3HI11O B
nOMex OT reHepaTopa B 3neKTpOCe,b aBTOMO-

51-1nH. .Qpoccenl1 L 1 1-1 L2 npens:tTCTBYIO, npoHw-

KaHl-11O BY nOMex B HI-13KOyaCToTHylO yaCTb
cxeMbl.

MOAynb MOAYIlflTOpa COCTOI-1T 1-13 3neKTpeT-
HOro MI-1Kpocj:JOHa M1 C perynflTOpOM YYBCTBI-1-
TenbHOCTI-1 R4 1-1 KOHTponbHoro reHepaTopa Ha

MI-1KpOCXeMe D1, KOTOpblH I-1cnonb3yeTCs:t npM

npeABapl-1TenbHoi1 HaCTpOHKe Ha yaCTOTbl B

YKB \o1nl-1 FM Al-1ana30He. AnH 3TOra HY>KHO

BKIlI04 TbS1. Yepe3 Hero nocTynl-1T n TaHl-1eHa

MMKpocxeMY D1, Ha KOTOPOi1 CAenaH reHepaTOp
npepblBI-1CTOro TOHa. BblXOAHble MMnynbcbl
4epe3 KOHAeHcaTOp C3 nocTyns:tT Ha R4 M Aa-

nee Ha cxeMY MOAynHl.\1-11-1. 111 Mnynbcbl I-1MelOT

nOrl-1yeCKYIO aMnnI-1TYAY, HO pe31-1CTOpbl R3-R4,
BMeCTe C BblXOAHblM COnpOTI-1BneHl-1eM MI-1KpO-

cj:JOHa M1, 05pa3YlOT Aelll-1Tenb, nOHMJKalOllIl-1H
I-1X ypOBeHb.

npl-1 npl-1eMe KOH,ponbHoro Cl-1rHana (BKIllOyeH
S1) 1-13 npl-1eMHMKa 5YAeT 3B)"JaTb npepblBalO-
1lI1-1HCH 3BYK yaCToToi1 OKono 1000 rl.\ C yaCTO-

TOi1 npepblBaHMSI OKono 0,5-1 rl.\.
HecMoTps:t Ha napaMe,pl-1yeCKf'lH MeToA YCTa-

HOBKI-1 yaC,OTbl reHepa,opa Ha VT2, CBs:t3b

nonyyaeTCH AOCTaTOYHO cTa51-1nbHOH, -

YBOA
4aCTOTbi nepeAaT41-1Ka KOMneHcwpyeTcs:t cl-1coe-

MOi1 Anyr aBTOM051-11lbHOrO npl-1eMHI-1Ka I-1n

MarHI-1TOnbl.

.Qpoccenl-1 L 1 1-1 L2 HaMOTaHbl Ha cj:JepI-1TOBbIX

Konbl.\aX BHeWH M AwaMeTpoM 7 MM. OHI-1

COAepJKaT no 200 BI-1TKOB npoBoAa n3B 0,12.

Apoccenb L5 HaMOTaH Ha Kopnyce nOCTos:tHHOro

pe3V1cTOpa MOlllHOCTblO 1 BT 1-1 COnpOTI-1BneHl-1eM

HaCTpOI-1,b CHayana paAI-10MVlKpOcj:JOHbl Ha pa3-
HeceHHble HO cB060AHbie OT paAI-10BelllaHMH

yyaCTKI-1 YKB MnM FM Al-1ana30Ha, a 3a,eM,

KaJK,QblH BOAVlTenb HaCTpOI-1, npl-1eMHI-1K CBoeH
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np neperOHe aBTOMaWMH I-1nl-1 «KOIllleKTI-1B-
HbIX» noe3AKax Ha HeCKonbKMX aB,OMaWVlHax,

HeCMOTpH Ha COBpeMeHHoe pa3BI-1TI-1e cpeACTB
M051-1nbHOH CBs:t 31-1 , cYlllecTByeT np05neMa

OnepaTI-1BHoi1 CBH31-1 MeJK,Qy BOAI-1Tens:tMI-1. .Qeno
B ,OM, Y;O nonb30BaTbCs:t, B TaKOM cnyyae,
M051-1nbHbiM Tenecj:JOHOM (KOTOpbIH ceH4ac eCTb

y Flcex 1-1 KaJK,Qoro) He BcerAa YA05HO. ABTO-

Tpacca, no KOTOpblH Bbl ABI-1JKeTeCb, MOJKeT
5blTb BHe 30Hb! COTOBOH CBs:t3 ,a ecn 11 B 30He,
TO «n:J50IlTaTb OT CKYKI-1» MOJKeT OKa3aTbCH AO-
BOIlbHO HaKIlaAHO (Tapl-1cj:J!!!). nOKynKa JKe
aBTOM051-1nbHbiX paAI-10CTaHl.\I-1i1 rpaJK,QaHCKOH
CBs:t31-1 He BcerAa MOJKeT 5blTb onpaBAaHa C

3KOHOMl-1yeCKoi1 TOYKI-1 3peHI-1H.
B CBs:t31-1 C 3T M,X04Y npeAIlOJKI-1Tb, Ha MOH

B3rnHA, Opl-1rl-1HanbHblH cnoc05 paA OCBfl31-1
MeJK,Qy BOAI-1Tens:tMI-1 ABYX aBTOMaWI-1H, ABVlJKY-
1lI1-1XCH no aBTOTpacce Ha OTHOCI-1TenbHO
He50llbWOM paCCTOSlHVIVI APyr 3a APyroM (AO
100 MeTpoB). IIIAes:t B TOM, YT05bl CMCTeMY

paA1-10CBs:t31-1 C03AaTb, I-1cnOIlb3Ys:t ABa Mano-

MOlllHblX paA1-10MI-1Kpocj:JOHa Ha YKB-YM nl-1 FM

AI-1ana30Hbi B cOBoKynHocTI-1 C aB,OM05I-1nbHbl-
MM paA1-10np eMHI-1KaMVII-1n MarHI-1TOnaMM.

npeAnOnOJKI-1M, He06xOA MO 05eCneY Tb
CBfl3b MeJK,Qy ABYMH aBTOM05I-1ns:tMI-1, ABI-1JKYllll-1-
MI-1Cs:t no Tpacce Ha He50nbwOM pacCTOs:tHI-1I-1

ApyroM 3a APyrOM. BOAI-1Tenb KaJK,QOrO aBTO-

M05Mns:t nonY4aeT no paAI-10MI-1KpOcj:JOHY. 3aTeM

BOAI-1Tell1-1 AOIlJKHbl no KOHTponbHblM Cl-1rHanaM

2

50nee 100 KOM. Bcero 100 BVlTKOB n3B 0,35.

.Qpoccenb l4 HaMOTaH Ha cj:JeppVlToBOM KOnbl.\e

BHeWHI-1M AVlaMeTpoM 10 MM, COAepJKMT 200

BI-1TKOB npoBoAa n3B 0,35.

KaTywKa L3 HaMOTaHa Ha nnaCTMaCCOBOM

KapKace AMaMeTpoM 12 MM C naTYHHblM (wn

anIOMMHl-1eBbIM) nOACTpOeYHblM CepAeYHMKoM.

.QIlH pa50Tbi B Awana30He 64-75 Mrl.\ OHa

AOnJKHa cOAepJKaTb 6 BVlTKOB, a AnH AMana30Ha

88-108 Mrl.\ - 4 B TKa. npOBOA llY>KeHHbIH,

Al-1aMeTpOM 1 MM. HaMOTKa C waroM B 1 MM.

KaTYWKa L6 HaMOTaHa Ha nIlaCTMaccoBoi1

,py5Ke AMaMe,poM 8 MM. AnH A ana30Ha64-75

Mrl.\ - 8 BI-1TKOB, ,Qns:t 88-108 Mrl.\ - 6 B ,KOB.

npOBOA TaKoH JKe, KaK AnH L3. HaMoTKa L6

pa3AeneHa Ha ABe paBHble yaCTI-1. KaJK,QaH

yaC,b HaMOTaHa C warOM B 1 MM, a paccTos:tHl-1e

MeJK,Qy yaCTHMI-1 - 5 MM. B 3TOM paCCTOHHMM
HaMOTaHa KaTYWKa L7, COAepJKalllaH 4 BI-1TKa

AIls:t AI-1ana30Ha 64-75 Mrl.\ WIlI-1 3 BVlTKa AJlH 88-

108 Mrl.\. L7 HaMOTaHa npoBoAoM n3B 0,96.

KOHCTPYKTI-1BHO, KarywKa L7 pacnoIlmKeHa B

HenocpeAc,BeHHoi1 51l1-130CTI1 OT MeCT Kpenlle-
HI-1H wTblpei1 aHTeHHbl K Kopnycy nepeAaTYI-1Ka.
PeJKI-1M pa50Tbi TpaH3McTopa VT2 3aAaeTCs:t

pe31-1CTOpaMI-1 R10 R11. B npol.\ecce HanaJKI-1-

BaHI-1H R1 0 nOA5 pa1OTTaK, Y,05bl B03HI1KIla

YCToi1YI-1BaH reHepal.\ s:t, HO MOlllHOCTb He

npeBblwaIla pa3peweHHbiX AIlH TaKI-1X npl-150pOB
3Ha4eHI-1i1 (0,01 BT). Aeno B TOM, 4TO nOA50pOM

COnpOTI-1BneHI-1H R 1 0 R 11 nepeAaT41-1K B03-

MOJKHO BblBeCTI-1 Ha MOlllHOCTb AO 1,5 BT, HO

AeIlaTb 3TOro Henb3s:t, nocKOnbKY B 3TOM cn)"Jae
Bbl BcrynaeTe B KOHcj:JIl KT C 3aKOHOAa-

TenbCTBOM. K TOMY JKe, -pa50,a Ha ,aKoH MOlll-

HOCTVI nOTpe5ye, TennooTBoAa ,QnH ,paH-

31-1CTOpa VT2. n03TOMY, HallaJKI-1Ba51 nepeAaT-
YI-1K BHI-1MaTenbHO cneAI-1Te 3a TeM, YT05bl He

npeBblCI-1Tb pa3peweHHYlO MOlllHOC,b.

CHayana Bbl5epl-1Te nYCTOi1 yyaCTOK Al-1ana30-

Ha, 3aTeM, KOHTponMpys:t Cl-1rHan no np eMHMKY,

HaCTpOHTe Ha Hero nepeAaTYI-1K nOAcTpoi1KOH
L3 M C8. Aanee, HacTpoi1Te BblXOAHOH KOHryp

npl-1 nOMOllll-1 KOHAeHcaTopa C 11.

npVl 3KcnnyaTal.\l-1l-1, nepeAaT4MK MOJKHO

HacTpaMBaTb CepAeYHI-1KOM KaTywKI1 L3. npl1

3TOM AOnOnHI-1TeIlbHOH nOAcTpoi1KI-1 C11 05b14-

HO He Tpe5yeTCH.

>KenaTenbHO, YT05bl nepeAaTYI-1K pa50Tanw B

pa3HbiX YKB AI-1ana30Hax (OAI-1H Ha «YKB-YM»,

a APyroH Ha «FM»), TaK 5YAeT npOl1\e OpraHI-1-

30BaTb AynlleKCHYIO pa50TY.
C7 cn l-1,Ans:t YCTaHOBKI-1 rny51-1Hbl AeBl-1al.\I-1M

yaCTOTbl.

OKoH4aTenbHoe HanaJK BaHl1eTpe5yeT npo-

BeAeHMs:t «noneBblX I-1cnbnaH i1».

WaMaee A.
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YCTPOHCTBOEEcrrpOBO HOH
KOMMYTAIJ}II1 AYL(I10CI1rHAJIOB
B HacTos:tlllee BpeMs:t r------------------------------

CTanl-1 nonynHpHbJ pa3- I R1 330 VD1/1,814A DL1 C3 0, 15M C54-15p W1
nl-14Hble YCTpoiiCTBa Anf1 I + '..,

5ecnpoBoAHOH KOMMYTa- 19. 15V
l.\1-11-1 aYA1-10Cl-1rHanoB. I

npOMblwneHHo BbtnyC- I

KaIOTCs:t roToBble KOMn- I

neKTbl 1-13 npl-1eMHI-1Ka 1-1 :
nepeAaTYMKa, a TaK )J{e,

I
pa3nl-14Hble MI-1KpOc50pKV1 I
1-1 pa,Ql-1oHa50pbl. Ho, B I
50nbWl-1HCTBe cnyyaBB I
3TM YCTpOHCTBa nl-150 I I
04eHb Aopom, nl-150 HeT L - - - - - - - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _.J

B npOAaJKe He05xo,QI-1Mb1X MI-1KpOcxeM. Bnpo- BalOT cpeAHlO1O 4aCTOTY HaCTpOHKI-1 KOHTypa.
YeM, KOMnneKT 1'13 ManoMolllHora nepeAaT4V1Ka 3TV1 HacTpoiiKV1 B3aV1MocBs:t3aHb!, n03ToMY npV1
1-1 MI-1Hl-1aTlOpHOra npl-1eMHI-1Ka AOCTaTOYHO BbICO- HanaJKI1BaHl-11-1 reHepaTopa HY>KHO nO,QcTpal-1BaTb

Kora Ka4eCTBa MOJKHO cAenaTb npl-15erHYB K no04epe,QHo 05a KOHAeHcaTOpa, ,Q05I-1Bas:tCb
50nee ,QocTynHoH 3neMeHTHoii 5a3e (AaJKB YCTOH41-1BOH reHepal.\1-11-1 H3 HYJKHOH 4aCTOTe.

cTepeocj:JOH1-14eCKI-1H Bapl-1aHT). ):\poccenl-1 DL 1 1-1 DL2 HaMOTaHbl Ha nOCTOs:tH-

B npoCTOM cnyyae, AnH nepe,QaYI-1 no 3cj:JI-1Py HblX pe31-1CTOpaX MnT MOlllHOCTblO O,SBT 1-1 CO-

Ha paCCTOHHl-1e AO AByx-Tpex AeCflTKoB MeTpoB npOTI-1BneHl-1eM He MeHee 30 kOm. HaMoTKa

MOHocj:JoHV14ecKoro aYAV10cMrHana MOJKHO c,Qe- npoBoAoM n3B 0,12 BHaBan, npwMepHo, no 100

naTb npocToii nepeAaT4l-1K, pa5OTalO1lII-1ii B FM BI-1TKOB.

paAI-10BelllaTenbHoM AI-1ana30He (pl-1c. 1), a KaTYWKI-1 L 1 1-1 L2 5ecKapKacHble, CHa4ana

Cl-1rHan npl-1HI-1MaTb Ha KapMaHHblii FM pa,Ql-1o- HaMaTblBalOT L 1 Ha onpaBKe ,Ql-1aMeTpOM OKono

npl-1eMHI-1K. 3TOT Bapl-1aHT Hal-150nee I-1HTepeCeH, SMM (MOJKHO I-1CnOnb30BaTb XBOCTOBI-1K CBBpna

KorAa HY>KHO OpraHI-130BaTb 4TO-TO BpoAe 5ec- COOTBeTCTBYlOllIero ,Ql-1aMeTpa), 3aTeM, nocne

npOBOAHblX 'HaYWHI-1KOB. AYAI-10CI-1rHan nOAalOT pa3,QenKI-1 BbIBO,QOB, Ha nOBepXHOCTb L 1 HaMa-

Ha HY BXOA nepeAaTYV1Ka, a MMHwaTlOpHblM FM TblBalOT L2. npoBOA
- n3B 0,8-1,0. .QnH pa5o-

npl-1eMHI-1KOM, pa50TalO1lII-1M Ha HaywHMKM nonb- Tbl B ,Ql-1ana30He 88-108 MHz KaTywKa L 1 ,QonJK-

3YIOTCs:t KaK HaywHI-1KaMM (npeABapV1TenbHo Ha cO,QepJKaTb 7 BI-1TKoB, a L2 - 3 BV1TKa, ,Qns:t

HaCTpOI-1B npl-1eMHI-1K Ha Cl-1rHan nepe,QaTYI-1Ka). ,QV1ana30Ha 64-73 MHz - 13 1-1 S BI-1TKOB, COOT-

nepeAaT41-1K nl-1TaeTCf1 OT nlO50ro I-1CT04HI-1Ka BBTCTBeHHO. nocne HaMOTKI-1 1-1 pa3,QenKI-1 Bbl-

nOCTos:tHHOro TOKa Hanps:tJKeHl-1eM OT 9 AD 15V. BOAoB CBepno 1-13 KaTYUJKM 1-13BneKa1OT. B npo-

HaCTpOI-1Tb Bro MOJKHO Ha yaCToTY B FM (88- l.\ecce HanaJKV1BaHI-1s:t I-1H,QYKTI-1BHOCTb nOACTpa-

108MHz) wnM YKB (64-73 MHz). nOACTpoe4- I-1BalOT C>KaTV1eM Mnl-1 paCTHJKeHV1eM KaTywKI-1 -

HblM pe31-1CTOpOM R2 HaCTpal-1BalOT MO,Qyns:tl.\V11O «npYJKI-1HKI-1».

TaK, YT05bl npl-1eM He COnpOBOJK,Qancs:t I-1CKaJKe- He,QOCTaTOK 6eCKapKaCHOH KaTYWKV1 B ee cno-

HI-1s:tMI-1 I-1nl-1 nOBblweHHblM WYMOM. Ha TpaH3I-1C- C05HOCTI-1 «MI-1KPOcj:JOHI-1Tb» 1-13-3a B\o15pal.\1-11-1 ee
Tope VT1 c,QenaH npeABapl-1TenbHblH YHY, BI-1TKOB nOA AeHCTBl-1eM aKycTV14eCKI-1X BonH.

YCl-1nl-1BalOllIl-1ii HY CI-1rHan 1-1, oAHoBpeMeHHo, n03TOMY, nepe,QaT4V1K Henb3s:t pacnonaraTb,

CnY>Kallll-1H ,QnH I-1CKIllOyeHI-1s:t npOHI-1KaHI-1s:t BY Hanpl-1Mep, Ha Kopnyce aKycTl-1yeCKOH Ci-'lCTBMbl

HanpHJKeHMH B HY TpaKT annapaTypbl, OT KOTO- I1nl1 B03ne AV1HaMI-1Ka, Cl-1nOBOra TpaHccj:JopMa-
pOH OH nonY4aeT HY Cl-1rHan. Topa nMTaHI-1H annapaTYpbl (rY,QeHl-1e nIlaCTI-1H).
MO,Qynf1TOpOM CIlY>KI-1T Bapl-1Kan, era eMKOCTb

MeHs:teTCH co 3BYKoBOH yaCTOTOH 1-1 BIlI-1HeT Ha

HaCTpOHKY KOHTypa Ha Ka,ywKe L 1 .

reHepaTOp BY CABIlaH Ha TpaH31-1CTOpe VT2.

EMKOCTblO KOH,QeHcaTOpa C6 YCTaHaBnl-1BalOT

noc TaKoH BemI4V1Hbl, npl-1 KOTOpOH eCTb YBe-

peHHas:t reHepal.\I-1H, a eMKOCTblO CS YCTaHaBnl-1-

Bora HanaJKI-1BaHI-1s:t.

PBWV1Tb np05neMY nepeAa4\o1
cTepeOCl-1rHana MOJKHO 50nee

npoCTblM cnoc050M, nepe,Qa-

Bas:t KaJK,QblH CTepeOKaHan B

oT,QenbHOCTI-1, Ha pa3HeceHHbix

yaCTOTax. nOTpe5yeTcH ABa

nepe,QaT4I-1Ka, TaKI-1X KaK Ha

P 1cYHKe 1 1-1 ,QBa npl-1eMHI-1Ka

KaK H3 pl-1cYHKe 2.

nOCKOIlbKY nepe,QaTYI-1KI-1

5y,QYT pa50TaTb o,QHoBpeMBH-
HO, 4T05bl OHI-1 He Mewanl-1

APyr Apyry, HY>KHO, eo-nepBbIX,

CAenaTb ,QnH HI-1X aHTeHHbl MI-1-

HI-1ManbHO Am1Hbl, HO TaKO

4T05bl npl-1eM 5bln YBepeHHblM

C Tpe5YlOllIerocs:t paCCTOHHI-1s:t.
BO-BTOPbIX, nepeAaT4MKV1 AOnJKHbl pa50TaTb Ha

KaK MOJKHo 50nee pa3HeceHHbiX Y3CTOTax,

HanpV1Mep, O,QI-1H 1'13 nepeAaT4V1KOB 5Y,QeT
pa50,aTb B ,Ql-1ana30He 64-73 MHz, a ,Qpyro B

AI-1ana30He 88-108 MHz. B-TpeTbl-1x, aHTeHHbl

nepeAaTYI-1KOB JKeIlaTenbHO pacnOnOJKI-1Tb

nO,Qanbwe APyr OT APyra.

nepeAaTYI-1KI-1 nMTalO,Cs:t 0, I-1CT04HI-1Ka OTHOCM-

TBnbHO 50JlbWOra Hanps:tJKeHI-1s:t M MOlllHOCTb

M3nY"leHI-1H, B pf1Ae CJlY"laeB, OKa3blBaeTCH

AOCTaTOYHOH AnH pa50Tbi Bo051l1e 5B3 aHTeHHbl

(pOJlb aHTeHH I-1rpalOT, no BceH BI-1AI-1MOCTI-1,

KOHTypHblB KaTywKI-11.1 nepe,QaTYV1KoB). npaKTI-1-
4BCKI-1, npl-1 pa50Te nepeAaTYI-1Ka 5e3 aHTeHHbl,

YBepeHHblH npMeM npl-1eMHI-1KOM, cxeMa KOTO-

poro nOKa3aHa Ha pV1cYHKe 2, pa50TalO1lII-1M C

TeneCKOnl-1yeCKOii aHTeHHoH AJlV1HOH 30 CM no-

nyyaeTCH Ha paCC,Of1HI-1I-1 AO S MeTpoB. CJle-

AyeT 3aMeTI-1Tb, YTO Ha AanbHocTb OKa3blBaeT

Bnl-1HHl-1e 1-1 ,Qnl-1Ha COeAI-1HI-1T8nbHbix npoBoAoB

nepe,QaT4l-1Ka C I-1CTOYHI-1KOM Cl-1rHana 1-1 nI-1TaHI-1s:t.

H
CO

0,1M
Pl-1c.2.
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HblM KayeCTBOM, MO)t(Ho C,QenaTb Ha OCHOBe

nonynHpHoH 1-1 Wl-1pOKO AocTynHoH MI-1KpOCXeMbl
KP174XA34 (Mnl-1 K174XA34), c,QenaB npV1eM-
Hblii TpaKT no ynpollleHHoH Tl-1nOBOii cxeMe

(PI-1CYHOK 2). YnpollleHI-1H CBO,QflTCH K TOMY, YTO

3AeCb HeT BxoAHorO KOHTypa, a KoHTYP rBTepo-

AI-1Ha C cj:JI-1KCMpOBaHHoH HaCTpoHKoii. BnpOyeM,
cxeMa 5e3 BxoAHoro KOHTypa 04eHb Wl-1pOKO

npI-1MBHHeTcs:t B nlO51-1TenbCKI-1x cxeMax YKB-YM

npMeMHV1KoB Ha K174XA34 1-1 ,QoKa3ana CBOIO

npl-1ra,QHocTb.
Cl-1rHan nepeAaTYI-1Ka npl-1HI-1MaeTCH aHTeHHoH

W1. YacToTa HacTpoiiKV1 3aBMCI-1T OT KOHTypa
L 1-C12 (napaMeTpbll-1 KOHCTPYKl.\I-1f1 KaTywKI-1 L 1

TOYHO TaKl-1e JKe KaK KaTywKI-1 L 1 nepe,QaTYI-1Ka).
HI-13KOyaCTOTHblH CWHan CHI-1MaeTCH C pe3I-1CTO-

pa R1, cnY>KalllBro ,QIlH YCTaHOBKI-1 HOMI-1Hanb-

Horo ypOBHf1 HY Cl-1rHana. nl-1TaeTCs:t cxeMa

npl-1eMHV1Ka oT I-1CTOYHI-1Ka HanpH>KeHl-1eM 4-5V.

Hanpl-1Mep, OT 6aTapel-1 1-13 Tpex 3neMeHTOB no

1 ,5V I>!nV1 OT napaMeTpV1YeCKOro vUlI-1 VoHTerpanb-

Horo cTa5l-1nl-13aTopa.
TpaKT nepeAaYI-1 aY,Ql-1oCl-1rHana, COCTOf1ll1l-1ii 1-13

nepe,QaT4V1Ka no cxeMe Ha pl-1c. 1 1-1 npl-1eMHI-1Ka

no cxeMe Ha pl-1c. 2 MO)KeT TpaHClll-1pOBaTb,

XOTs:t \01 C XOpOWI-1M Ka4ecTBoM, HO TonbKO MOHO-

cj:JoHl-1yeCKI-1H Cl-1rHaJl. B YCTpoiicTBax 5ecnpo-
BOAHOii KOMMYTal.\i-'l1-1 aYAl-1ocl-1fHalloB npoMblw-
neHHoro 1-13raTOBneHI-1H Anf1 nepe,Qa41-1 cTepeo-

Cl-1rHana H3 nepe,QaTYI-1Ke CTOI-1T KOAep, c03,Qa-

101lII-1ii KOMnneKcHblii GTepeOC\o1rHan, aHanOrl-1Y-

Hblii TOMY, YTO I-1cnonb3yeTcs:t Ha paA1-10B81l1a-

TenbHblX cTaHl.\I-1s:tx, a B npl-1eMHOM TpaKTe eCTb

cTepeo,QeKoAep, KaK B paAI-10BelllaTenbHoM

npl-1eMHI-1Ke. B nlO51-1TenbCKI-1x ycnoBI-1s:tx cTepeo-

KO,Qep C,QenaTb ,QOBonbHO CnOJKHO, TaK KaK

HYJKHa nl-160 CnBl.\l-1anI13I-1pOBaHHas:t MI-1KpOCXe-

Ma, nV150 ,QOBonbHO BHywl-1TenbHaH cxeMa Ha

,QI-1CKpeTHblx 3neMeHTax, Tpe5YlOll1af1 KponOTflV1-

):\nH TOro YT05bl nepe,QaTb HY-Cl-1rHan Ha BXOP,

KaKorO-TO YCl-1nl-1Tens:t I-1nl-1 APyroro KOMnOHeHTa

aYAl-1oTexHI-1KI-1 MOJKHO cAenaTb cnel.\l-1anI-13I-1pO-

BaHHblH npl-1eMHbl TpaKT, HaCTpoeHHblH I-1CKIlIO-

YHTenbHO Ha YaCToTY nepe,QalOllIero nepe,QaT-

YI-1Ka.CeHyaC TaKo npolllB Bcero, 1-1 C ,QOCTaTOY-
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HanaJKI-1BaHMe cneAyeT Ha4aTb C nOI-1CKa, C

nOMolllblO pa,Q1-10Be1l1aTellbHoro npl-1eMHI-1Ka
(JKena,enbHo C MeXaHI-14eCKOH lIJKano ),

nycToro MeCTa Ha YKB-YM 1-1111-1 FM ,Ql-1ana30HB.

3aTeM, HacTpaV1BaiiTe nepeAaTYI-1K TaK, YT05bJ

ero Cl-1rHan npV1HI-1ManCH KOHTponbHblM npl-1BM-

HI-1KOM, HacTpoeHHoro H8 Bbl5paHHbiH BaMI-1

nycToH Y4acToK ,Ql-1ana30Ha.

):\allee, npl-1eMHI-1K (pV1C. 2) HacTpaMBalOT Ha

yaCToTY nepeAaTYI-1Ka.
HanaJKI-1BaHl-1e OyeHb HeCIlOJKHOe 1-1 4e Tpe5yeT

cnel.\\o1anbHblx npl-150poB.

03epCKUU n.



KpamKuiJ cnpa804HUK

2. .QeBl-1al.\ s:tyaCTOTbl FM .............. :t75 kHz.

3. YYBcTBI-1TenbHOcTb K HY cl-1rHany no BbIBO-

AY 5 (AnH AeB al.\I-1I-1:t75kHz) ........ 100mV.

4. YacTOTHblH AI-1ana30H MOAynl-1pYlOllIero

aYAI-10CI1rHana .................... 20-30000 Hz.

5. HanpHJKeHl-1e n TaHI-1s:t ....... +12V (:t1O%).
6. TOK nOTpe5fleHI-1s:t He 50nee ........... 15mA.
7. BXO,QHoe conpo, BneHl-1eno aYAl-1oexo,Qy

(no BblBOAY 4) ......................... 10 kOm.

8. Bblxo,QHoe COnpOTI-1BneHl-1e no BblXOAY

nepeAaT41-1Ka (BbIBOA 15) ............. 50 Om.

9. BblxoAHaH MOUlHOCTb ................. 10mW.

noc,ynaTb HanpHJKeHMe

aMnnl-1TY,QoH 10V.

YYBcTBI-1TenbHocTb no

BXO,QY BToporo yc nM-
TenH (BbIBOA 7) - 2V.

ra5apl-1THbie pa3Mepbl

MI-1KpOc60pKM nepe,QaT-
YI-1Ka 40,6 x 26 x 4,5 MM.

RF AMP MIXERMlI1KPOC50PKlI1 nplI1EMHlI1KA

lI1 nEPE.QAT4111KA AY.QlI10ClI1rHAJlOB
<1>lI1PMbl «AUR"EL»

VlTanbHHCKaH cj:Jl-1pMa «AUR"EL» np0I-13BOA T

WMpOKI-1H accopTMMeHT MI-1KpOc50pOK ,QIlH npMe-
Ma 1-1 nepeAaYI-1 Cl-1rHanOB B AI-1ana30He 433MHz.

CpeAM HI-1X MI-1KPOc50pKM «TX FM AUDIO» M

«RX FM AUDIO», npeAHa3HayeHHbie AnH

nepeAaYI-1 aYAl-1ocMrHana. MMKpoc50PKI-1
BblnonHeHbl no ToncTonneH04Hoi1 TeXHOnOrMI-1 B

B Ae KepaMl-14ecKoi1 nO,QflOJKKI1, Ha Ko,opoi1

yc,aHoBneHbl KOMnOHeHTbl AnH nOBepxHocTHO-
ro MOHTaJKa. Ha ne4aTHYlO nnaTY YCTpoi1cTBa, B

KOTOpOM 5YAeT pa50TaTb MI-1KpOc50pKa, OHa

YCTaHaBnMBaeTCs:t BepTI-1KanbHO. Bce BblBOAbl

pacnOnOJKeHbl y OAHoro WMpOKOro TOpl.\a nllaTbl

MI-1KpOc50pKM. War MeJKAY BblBOAaMM 2,54 MM.

PacnOnOJKeHl1e BbIBO,QOB COOTBeTcTByeT I-1X

HYMepal.\ 1-1 (OTCyoCl"ByIOUll1e HOMepa npony-
llIeHbl ).

ENABLE SWITCH

234 5

5naroAapH 50nbwoH ,QeBl-1al.\1-11-1 4aCTOTbi 1-1

W pOKOi1 nonoce nponycKaHI-1H aY,QMocl-1rHana
AaHHbie MI1KpOc50pKI-1 Moryo npl1MeHs:tTbcSI ,QIlSl

5ecnpoBoAHOH nepeAa41-1 aYAI-10CI-1rHanOB BbICO-

Koro KayeCTBa. A TaK JKe, AnH CI-1CTeM AI-1CTaH-

l.\1-10HHOrO ynpaBIleHI-1s:t C AByxToHanbHblM

(DTMF) I-1nl-1 TOHanbHblM KOAl-1pOBaHl-1eM.

1. TX FM AUDIO.

TeXHl-1yeCKl-1e xapaKTepI-1CTI-1K .
1. YacToTa HecYllleH . 433,8 MHz.

6

IF
AMP 1

IF QUAD
AMP 2 DETECl"OR LF AMP

nM,aH enO,QaeTCH Ha BbIBO,Q 1 1-1 nocTynaeT

Ha cxeMY 4epe3 BHyopeHH H Bb1Kll104aTeIlb,
KOTOpblH ynpaBns:teTcs:t nOrl-1yeCKMM ypoBHeM no

BblBOAY 2. .Qns:t BKIlI04BHI-1s:t Ha BblBOA 2 HY>KHO

2. RX FM AUDIO.

TeXHI-14eCKI-1e xapaKTepMCTI-1Ki1.
1. Pa504as:t YaCTOTa ................... 433,8 MHz.
2. HOMI-1HanbHaH AeBl-1al.\I1H .............:t75 kHz.
3. Bxo,QHoe COnpOTI-1BneHl-1e ........... 50 Om.

4. 4YBcTBI-1TBnbHocTb .................. -100dBm.

5. ):\l-1ana30H HY ................... 20-20000 kHz.
6. BblxoAHoe HanpHJKeHl-1e (BbIB. 10) ..... 0,1V.
7. Hanps:tJKeHl1e nI-1TaH SI................. 3V.

8. TOK nOTpe5neHI-1s:t He 50nee ........... 15mA.

9. MaKcl-1ManbHbli1 TOK YBpe3 ynpaBns:tlOllIMH

BblBOA (BbIBOAbI18,19) ................ 100mA.

10. MaKCI-1ManbHOe HanpHJKeHl-1e Yepe3 ynpaB-

ns:tlOllIl-1e BblBOAbl (18,19) .............. 25V.

AUDIO SIGNAL
SOURCE
CD. ETC....

TX FM AUDIO

15

22K

I':
4K7

10K

9 13
5n6F

TRIMMER

10K

15 16 ..

PRE-EMPHASIS
NETWORK

PRE-EMPHASIS

NETWORK

nOAaTb nOrl-1yeCKYIO eAI-1HI-1l.\y (I-1nl-1 Hanps:tJKeHl-1e
.OT 5 AO 12V), Ans:t BblKIllOyeHMH - Ilorl-1yeCKt<1H

HOllb (MeHbWB 2V).

AYA OCMrHannOAaeTCH Ha BXOA npe,QBapl-1-
TenbHoro YCMnMTeIls:t C K03cj:Jcj:JMl.\l-1eHTOM YCl-1ne-
HI-1H 20 (Yepe3 BbIBO,Q 5). BblXOA YCl-1nMTenH Bbl-

BeAeH Ha BbIBO,Q 6. 3TO n03BonHeT BKIl1041-1Tb

MeJKAY ero BblxoAOM 1-1 MOAynMpYlOllIl-1M YCl-1nM-
TeneM KoppeKTl-1pYlOllIYIO RC-l.\enb. Ha BTOpOH

YCl-1nl-1Tenb (c K03cj:Jcj:JI-1l.\l-1eHTOM yCl-1lleHI-1s:t 5)
Cl-1rHan nocTynaeT Yepe3 BbIBO,Q 7. Ha Bapl-1Kan,

Afls:t nonyyeHI-1s:t ,QeBl-1al.\1-11-1 :t75 kHz ,QonJKHO

AHTeHHa nOAKIlIOYaeTcs:t K BbIBO,Qy 3. HanpH-
JKeHl-1e nMTaHI-1H nO,QaeTcH Ha BblBOA 1. HI-13KO-

yaCTO,HbIH Ct<1rHall CH MaeTCSI C BbIBO,Qa 10.

nOCTOHHHblH nOTeHl.\Man Ha BbIBO,Qe 10 - 1,2V,
n03ToMY ,QnH nO,QaYI-1 BblXOAHOro H 3K04ac-

TOTHOro Cl-1rHana Ha BHeWHI-1H YHY I-1nl-1

TOHanbHbli1 AeKoAep, HYJKHO I-1Cn0I1b30BaTb

nepexo,QHoH KOH,QeHcaTop. B cxeMe npl-1eMHI-1Ka

eCTb KOMnapaTop C BblXOAHblM KIlIOYOM,

KOTOpblH MOJKeT cnY>KI-1Tb ,QIlH BbiKIllOyeHI-1s:t

KaKoro-,o BHewHero YCTpo cTBa t<1n cxeMbl

npl-1 OTCyoCTBl-11-1 npMeMa, Hanpl-1Mep,

HI-13KOyaCTOTHoro YCMnl-1TenH MOlllHOCTM, I-1nM

AaJKe pene. KnIOY BblBe,QeH Ha BblBOAbl 19 1-1 18.

nopor cpa5aTblBaHI-1s:t KOMnapaTOpa YCTaHaBnl-1-

" s  b..e,.,,, k,., ,,J-2DD'
" s,. k "e,.,,, ""' "J200' 7

16 i 18 19

EXTLOAD Ln I'
MAX 100 mA 'L..--.r(

5nOK-cxeMa MUKpoc60pKU RX FM AUDIO.

11 10 2015

BaeTCH M3MeHeHMeM nOCToHHHOro HanpHJKeHMs:t

Ha BblBOAe 15 B npeAenax OT HynH AO 1,5V.

ra5ap THblepa3Mepbl MI1KPOc60pKI1 npl1eMH -
Ka - 50,8 x 20 x 4 MM.

CxeMa eKnlO4eHUfi MUKpoc60pOK onfl
coeMecmHou pa60mbl.

RX FM AUDIO

DE-EMPHAS!S
NETWORK

AUDIO

AMPLIFIER

AMP

SUPPLY

+2AV

B cxeMe BKIllOyeHI-1s:t, pene cnY>KI-1T ,QIlH nOAaYI-1

nMTaHI-1H Ha YCl-1nl-1Tenb MOlllHOCTM HY npM

npl-1eMe nOfle3Horo Ct<1rHaIla. nopor cpa5aTbl-
BaHI-1s:t KOMnapaTopa YCTaHaBI1 BaeTCH pe3l-1C-

TOpOM «trimmeD>. KOHAeHcaTOp, nOAKIllOyeH-
Hbli1 MeJKAY BblBOAOM 10 1-1 05U1I-1M MI-1HYCOM
cnY>KI-1T AIls:t 50nbwero nO,QaBfleHI-1s:t BbICOKO-

yaCTOTHblX WYMOB Ha BblxoAe MMKPOc60PKI-1.

flumepamypa :

1. WWW.prome/ec.ru.
2. AUR"EL RX FM short desc.pdf.
3. AUR"EL TX-FM short=desc.pdf.



nplI1MEHEHlI1E MlI1KPOC50POK

TX FM AUDIO lI1 RX FM AUDIO

<1>lI1PMbl AUR"EL

Ilp0l-13BOAI-1Mbie I-1Tanbs:tHCKOH cj:Jl-1pMOH
«AUR"EL» MI-1KpOc50pKI-1 «TX FM AUDIO» 1-1

«RX FM AUDIO», npeAHa3HayeHHbi AnH nepe-
AaYI-1 aY,Q1-10CMrHana Ha paAI-10yaCTOTe

433,8MHz. MMKpoc50pKI-1 BblnOnHeHbl no

TOIlcTOnneHOYHot:1 TeXH0I10rl-1l-1 B BI-1,Qe Kepa-

Ml-1yeCKot:1 nOAnOJKKI-1, Ha KOTOpOH YCTaHoBneHbl
KOMnOHeHTbl. Ha neyaTHYIO nnary YCTpot:1cTBa,
B KOTOpOM 5Y,QeT pa50TaTb MI-1KpOc50pKa, OHa

YCTaHaBnl-1BaeTCH BepTMKanbHO. Bce BbIBO,Qbl

pacnOnOJKeHbl C OAHOro Wl-1pOKOrO TOpl.\a nI1aTbl

MI-1KpOc50pKI-1. War MeJKAy BblBOAaMI-1 2,54 MM.

Pacn0I10JKeHMe BblBOAOB COOTBeTcTByeT I-1X

HYMepal.\1-11-1 (OTCYTCTSYlOllIMe HOMepa npony-
llIe Hbl).

5IlarOAaps:t 50nbWOH AeBl-1al.\1-11-1 4aC,OTbl 1-1

Wl-1pOKOH nonoce nponYCKaHI-1s:t aYAI-10CI-1rHana

AaHHbie MI-1KpOc50pKI-1 M0rYT npl-1MeHflTbCH AI1s:t

5ecnpoBoAH0t:1 nepe,QaYI-1 aY,QMOCl-1rHanOB Bbl-

COKoro KayeCTBa. A TaK lKe, ,QnH CI-1CTeM AI-1C-

TaHl.\1-10HHOrO ynpaBneHI-1s:t C ABYXToHaI1bHbIM

(DTMF) I-1nM TOHanbHblM KOAl-1pOBaHl-1eM.

MOCTI-1 OT YPOBHSI Cl-1rHana 1-1 nopora

YyscTBI-1TeIlbHocTI-1 KOMnapaTopa,

YCTaHoBneHHoro pe31-1CTOpOM R3.

Ecnl-1 ypoBeHb Cl-1rHana ,QOCTaTO-

yeH, OTKpblBaeTcH BHYTpeHHI-1H
KIlIOY MI-1KpOc50pKI-1 RX FM AUDIO,

MeJKAY ee BblBOAaMI-1 18 1-1 19. BKIllOyaeTcs:t

pelle P1. Ecnl-1 KHonKY S1

omycTI-1Tb 3TOT pene BbIKIlI04I-1TCH.

05MoTKa pene Tpe5yeT HanpHJKeHI-1H 12V,
n03ToMY ,QIlH nonyyeHI-1s:t He05xo,QI-1Moro AnH

nl-1TaHI-1s:t npl-1eMHOH MI-1KpOc50pKI-1 HanpHJKe-HI-1H
3V cnonb3yeTcH napaMeTpl-1YeCKMH cTa5l-1nl-1-

3aTop Ha R3 1-1 VD1.

Ecnl-1 B cxeMe, nOKa3aHHoH Ha pl-1cYHKe 1

05MOTKY pene 3aMeHI-1Tb naMnOYKot:1 I-1nM

MI-1HMaTlOpHblM 3SYKoI-13I1Y4aTeneM co BCToeH-

HblM reHepaTopOM, TO YCTPOHCTBOM MOJKHO

5YAeT nonb30BaTbCH AnH O,QHOCTopOHHeH
nepe,QaYM MHcj:JOpMal.\1-11-1 KOAOM Mop3e, a S1

5YAeT pa50TaTb KaK KIlIOY.

2. YCTpOHCTBO ,Qns:t 5ecnpoBoAHot:1 KOMMYTal.\I-1M

aYAMocl-1rHanoB.

Ha pl-1cYHKe 2 cxeMa paA oKaHana AnH

5ecnpoBoAHOH nepe,Q3YI1 MOHocj:JoHl14ecKoro
aYAI-10CI-1rHana Ha He50nbwoe paccTOs:tHl-1e.

B MMKpoc50pKe TX FM AUDIO I-1CnOnb3yIOTcH

nOYTI-1 Bce Y3Ilbl, KpoMe BbIKlllOyaTeIlH, KOTOpblH
1. OAHoKoMaH,QHoe paAI,wynpaBneHl-1e. B AaHHoH cxeMe He HY>KeH (BbIBO,Q 2 coe,QI-1HeH

B npl-1eMHot:1 MI-1KpOc50pKe eCTb KOMnapaTOp, C BblBOAoM 1).

cpa5aTbiBalO1lII-1H npl-1 Hanl-1Yl-11-1 paAI-10CI-1rHana HI-13KOyaCTOTHblH Cl-1rHan C sblxo,Qa annapaTY-

(AaJKe He MOAynl-1pOBaHHoro). Ha BblXOAe KOM- pbl nOAaeTCH Ha pa3beM X1. 1l0AcTpOeYHblH

napaTOpa I-1MeeTCH ,QOCTaTOYHO MOlllHblH KIlIOY pe31-1CTOp R 1 cnY>KI-1T ,QnH YCTaHoBKI-1 4YBCTSI-1-

(,Qo 100mA), KOTOpblH OTKpblBaeTcs:t npl-1 npl-1eMe TenbHOCTI-1 sxoAa (B 3aSI-1CI-1MOCTI-1 OT HOMVI-

Cl-1rHana. iI1cnollb3Ys:t 3TOT KOMnapaTop 1-1 SCTpO- HanbHoro ypOBHH I-1CTOYHI-1Ka Cl-1rHaI1a).

eHHbll1 BbiKIl104aTeIlb MI1KpOc50pKI-1-nepe,QaTY 1- CxeMa npl-1eMHI-1Ka ynpollleHa no cpaBHeHl-11O C

Ka MOJKHO opraHM30BaTb OAHoKoMaHAHYIO CI-1C- Tl-1nOsoH. 3,QeCb He I-1CnOnb3yeTcH KOMnapaTOp C

TeMY ynpaBneHI-1s:t (pl-1c. 1). KIlIOYOM Ha BbIXO,Qe. BbIXO,QHot:1 aY,QMocl-1rHan

r------------------------------------------,
WI W2 PI-1CYHOK 1. I

R31K

VD2
Kil522

VD1

10,1( 10M
KC133A

---------------------------------_-----1

i<o;:;-a-;;-,QY nO,QalOT Ha)/(aTl-1eM KHOnKI-1 S1. 3TO CHI-1MaeTCs:t C pa3beMa X2 1-1 nOAaeTCs:t SHeWHI-1H

aKTIo1Bl-1pyeT nepe,QaTYI-1K 1-1 OH 1-13nyyaeT He MO- YCI-1IlI-1Tenb 1-1I11-1 K ,QpyrOMY nOllyyaTenlO.

,Qynl1posaHHblH pa.QV10Cl-1rHan. Cl-1rHan npl-1HI-1- 3TY )Ke cxeMY MOJKHO I-1CnOnb30BaTb ,Q1ls:t

MaeTCf1 npl-1eMHot:1 aHTeHHOH W2 VI B 3aBI-1CM- nOAa41-1 KOMaHA paAl-1oynpaslleHI-1s:t KOAl-1pOSaH-

+12V

51
"KoMaHiJa"

RI lOK :

8

RX FM AUDIO

" $,. bJte,.,,, ""' "J-200'

,------------------------------------------PI-1CYHOK 2.

W1 W2

TX FM AUDIO

+3VXI
R2

22K:

IN rl
1;r C 10M

C2

5600p

------------------------------------------

HblX ,QBYXTOHanbHbIM MeTOAOM (DTMF). B 3TOM

cnyYae, ABYXTOHanbHblH Cl-1rHan C BblXOAa

KOAepa (HanpI-1Mep, MI-1KpOCXeMbl KP1008B>K16)
nO,QalOT Ha BblBOA 4 MI-1KpOc50pKI-1 TX FM
AUDIO 4epe3 pe31-1CTOp R 1, KOTOpblM YCTaHaB-
nl-1SalOT OnTMManbHblt:1 ypoBeHb ,Qe Bl-1al.\1-1 1-1
yaCTOTbl. A C BblBOAa 10 MI-1KpOc50pKI-1 RX FM
AUDIO ,QBYXToHanbHbIH KO,Q nOAalOT Ha BxoA

MI-1KpOCXeMbl-AeKoAepa (HanpI-1Mep, KP1008

B>K18).

nOCTOs:tHHO pa50TaeT Ha npl-1eM, n03ToMY
cnblWHbl Bce 3BYKI-1 B ,QeTcKot:1.

llepeAaTYI-1K MI-1KpOc50pKI-1 TX FM AUDIO

nOCTOHHHO BKillOyeH, n03ToMY ero Bb1Kll104a-

Tenb He I-1cnonb3ye,cH (BbIBOAbl 1 1-1 2 coeAI-1-
HeHbl sMecTe). 3BYKI-1 YllasnMBalOTcH 3neKTpeT-
HblM MI-1KPOcj:JOHOM M1, nOCKOI1bKY ero HOMI-1-

HanbHoro SblxoAHOro ypOSHH 3Y He AocoaT04HO

,QnH nOIlHOl.\eHHOH MOAynf1l.\MI-1, 3,QeCb eCTb AO-
nOnHI-1TenbHblH YCMnMTellbHblH KaCKa,Q Ha TpaH-

31-1CTOpe VT1.
3. PaAI-10Hs:tHH. B npl-1eMHot:1 4aCTI-1 I-1cnonb3YlOTcH Bce cj:JYHK-
------------------------------- l11-11>\ MI1KpOc50pKI>\ RX

+12V FM AUDIO. KOMnapaTOp
C KIl1040M Ha BblxoAe

pa50TaeT S cxeMe MHAI-1-

Kal.\MI-1 Han1-141-1f1 CBH31-1.

KorAa CBH3b Hapywa-
eTCs:t (HanpI-1Mep, npMeM-
HVIK BblHeCnl-1 M3 30Hbl

YBepeHHoro npl-1eMa)
KIlIOY KOMnapa,opa 3a-

KpblsaeTcs:t 1>\ Ha 5a3Y

TpaH31-1CTOpa VT2 Yepe3

pe31-1CTOp R9 nocTynaeT

OTKpblBalOllIee Hanps:t-
JKeHl-1e. TpaH31-1CTOp

OTKpblBaeTcs:t 1-1 3aropa-

tit
, 22M

eTCH CBeTOAMO,Q
_

HL 1
,

npe,QynpeJKAalOllIl-1l-1 0

TOM, YTO CSfl3b Hapywe-

o o  ;;rC6 Ha. B APyroe speMs:t,
10K . 0.22M C9 C10 KorAa CSfl3b npI-1CYTCTBY-

I P 3
Afl307

VT2 KT3107 R1010K
0,22M K174YH23 47M eT 5a30BaH l.\enb TpaH-

'- C H..::K_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I 31-1CTOpa VT2 WYHTI-1Py-
eTCH KIlIOYOM MMKpOc50pKI-1 1-1 TpaH31-1CTOp

OCTaeTCH 3aKpblTblM, a CBeTO,Q1-10,Q He 3aJKI-1-

raeTCH.

Pe31-1CTOp R10 -

peryns:tTOp rpOMKOCTI-1. Pe3I-1C-

TOpOM R7 YCTaHasnMsalOT nopor cpa5aTbIBaH s:t
CMCTeMbl KOHTpOIlH 3a YBepeHHOH CBs:t3blO

MeJKAY npMeMHblM 1-1 nepe,QalOllIl-1M Y3naMI-1.

«PaAI-10HHHfl» I-1nl-1 «AeTCKas:t pa,Q1-10CTaHl.\I-1fl», -

YCTPOt:1CTBO, npe,QHa3Ha4eHHoe Ans:t «noAcny-
WI-1SaHI-1s:t» 3a MnaAeHl.\eM. llepeAaT41-1K C

MI-1KpOcj:JOHOM pacnonaralOT HeAaneKO OT AeT-

CKOt:1 KpOSaTKI-1, a npl-1eMHOe YCTPOHCTBO, nl-1Ta-

101lIeeCH OT HI-13KOBOnbTHOro I-1CT04HMKa HOCHT C

c050t:1 no KBapTl-1pe MnM YCTaHaBIlI-1BalOT TaM,

r,Qe HaXO,QI-1TCs:t Hs:tHHl-1nl-1 pOAI-1Tenl-1. Ilpl-1eMHI-1K

" s,. b"e,.,,, ""' "J-2DD' 9
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nA60PATOPlt151 PAAlt10nK)6lt1TEn51-
KOHCTPYKTOPA. rEHEPATOP H4.

OY B ero l.\enVl 05paTHOH
CBs:t31-1. BMeCTe C pe31-1CTOpOM
R16 naMna 05pa3yeT Aenl-1-
Tenb HanpflJKeHl-1fl, K03cj:Jcj:JI-1l.\I-1-

r------------------------------------------
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PI-1CYHOK 1.

HI-13KOyaCTOTHblH reHepaTop flBnfleTCfl OAHMM
1-13 He05xOAI-1MbiX npM50pOB B paAHonlO5MTenb-
CKOH na50paTopl-1l-1. C ero nOMOlllblO MOJKHO

HanaJKI-1BaTb pa3nl-1YHbie YCI-1J1I-1TeIlM, CHMMaTb

AYX, npOBoAI-1Tb 3KCnep1-1MeHTbl. reHepaTOp HY

MOJKeT 5blTb I-1CT04HI-1KOM HY Cl-1rHana, He05-

XO,QI-1MOro Anfl pa50Tbi APymx npl-150pOB (1-13-

Mepl-1TenbHblX MOCTOB, MOAynflTOpOB l-1,Qp.).
>KenaTenbHO YT05bl rHY Bblpa5aTbiBan He

TonbKO CMHYCOMAanbHoe, HO 1-1 nps:tMoyronbHoe

HanpflJKeHl-1e nOmYeCKOrO YPOBHfl, CKBaJKHOCTb

1-1 aMnnl-1TYAY KOTOpOro MOJKHo perynl-1poBaTb.

npl-1Hl.\l-1nl-1anbHafl cxeMa reHepaTDpa nOKa3a-

Ha Ha pl-1CYHKe 1. CxeMa COCTOI-1T 1-13 HI-13KOyaC-

TOTHOro CI-1HYCOI-1AanbHOro reHepaTopa Ha one-

pal.\1-10HHOM YCl-1nl-1Tene A 1, aHanOrl-14Horo cxe-

Me reHepaTDpa M3 n.1, 1-1 cj:JOpMl-1pOBaTenfl npf1-

MoyronbHblx MMnYllbcoB Ha MI-1KpOCXeMe 01.

CxeMa CI-1Hycol-1AanbHoro reHepaTOpa Tpa,Ql-1-

l.\1-10HHas:t (Jl.1, n.2). Onepal.\1-10HHblH YCl-1nMTenb,

npl-1 nOMOllll-1 nOnOJKI-1TenbHOH 05paTHoH CBfl31-1

(C1-C3, R3, R4, RS, C4-C6) BbtnOnHeHHOH no

cxeMe MOCTa BI-1HHa, nepeBe,QeH B peJKI-1M reHe-

pal.\l-1l-1. l/135bITOYHas:t rny51-1Ha nOnOJKI-1TellbHOH

05paTHoH CBfl31-1, npMBo,Qfllllafl K I-1CKaJKeHl-11O

BbIXO,QHOro CI-1HYCOI-1,QanbHoro Cl-1rHana, KOMneH-

cl-1pyeTcfl OTpl-1l.\aTenbHOI1 OC R1-R2. npl-1yeM,
R1 nO,QcTpOeYHbIH, YT05bl C ero nOMolllblO
MOJKHo 5blno YCTaHoBI-1Tb Benl-1YI-1HY OC TaKoH,

npl-1 KOTOpOH Ha BbIXO,Qe onepal.\1-10HHoro

YCl-1nl-1Tenfl Hel-1CKaJKeHHblH cl-1Hycol-1AanbHblH
Cl-1rHan Hal-150nbWeH aMnnl-1TYAbl.
naMna HaKanl-1BaHl-1fl H1 BKIl104eHa Ha BblXOAe
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-10V

X5

K Lf8cmomoMepy

R12910 R1391 R14 10

+10V

K MunnueoflbmMempy
o

eHT ,QeneHI-1s:t KOTOpOrO 3aBI-1CMT OT npOTeKalO-

llIero Yepe3 Hero TOKa (naMna H1 BblnOIlHs:teT

cj:JYHKl.\1-11-1 TepMOpe31-1CTOpa, YBenMYI-1Bafl CBoe

COnpOTI-1BneHl-1e OT HarpeBa, Bbl3BaHHoro npo-

TeKalOllIl-1M TOKOM).
YaCTOTa YCTaHaBnI-1BaeTCs:t ABYMfl opraHaMI-1

ynpaBneHI-1s:t, -

nepeKIllOyaTeneM S1 Bbl51-1palOT
OAI-1H 1-13 Tpex nOAAI-1ana30HOB «20-200 rl.\»,
«200-2000 rl.\» 1-1 «2000-20000 rl.\». PeanbHo

,Ql-1ana30Hbl HeMHoro wl-1pe 1-1 yaCTI-14HO nepe-

KpblBalOT APyr APyra. nnaBHafl HacTpoViKa yac-

TOTbl np0l-13BOAI-1TCfl cABoeHHblM nepeMeHHblM

pe31-1CTOpOM RS. >KenaTenbHo YT05bl pe31-1CTOp
5bln C nl-1HeHHblM 3aKOHOM 1-13MeHeHI-1s:t conpo-
TMBneHI-1s:t. COnpOTI-1BneHl-1fl 1-1 3aKOHbi 1-13MeHe-

Hl-1fl COCTaBHblX yaCTeH RS AOnJKHbl 5blTb cTporo
o,QI-1HaKOBbIMI-1, n03ToMY, npl-1MeHeHl-1e caMO-

AenbHblX cABoeHHblx pe31-1CTOpOB (CAenaHHbIX
1-13 ABYX OAI-1HOYHbIX) HeAonYCTI-1MO. OT TOY-

HOCTI-1 paBeHCTBa COnpoTI-1BneHI-1H R5 Cl-1nbHO

3aBI-1CI-1T K03cj:Jcj:JI-1l.\l-1eHT Henl-1HeHHblX I-1CKaJKe-

HI-1I1 CI-1HYCOI-1AanbHoro Cl-1rHana.

Ha OCI-1 nepeMeHHoro pe31-1CTOpa 3aKpenneHa

PY"lKa co CTpenKOI1 (KaK y raneTHblX npl-150pHbiX

nepeKIllOyaTeneH) 1-1 npOCTas:t WKana Anfl YCTa-
HOBKI-1 yaCTOTbl. ):\nfl T04HOH YCTaHOBKH yaCTD-

Tbl I-1cnonb3ylOT l.\1-1cj:JpOBOI1 4aCTOTOMep, BXO-

As:tlllMH B COCTaB na50paTopl-1l-1.

BblXOAHoe HanpflJKeHMe nnaBHO perynl-1pYIOT

nepeMeHHblM pe31-1CTOpOM R6. C 3TOro pe3l-1C-

Topa nocTynaeT HY HanpflJKeHl-1e Ha Ml-1nnl-1-

BOllbTMeTp na50paTDpl-1l-1, YT05bl MOJKHO 5blno

YCTaHOBI-1Tb He05xo,QI-1MOe BbIXO,QHoe Hanps:t-

R9
R10

I
PI-1CYHOK 2.

------------------------------------------

JKeHl-1e. nOHI-131-1Tb YCTaHoBneHHoe 3HaYeHI-1e B
10 1-1 100 pa3 MOJKHO npM nOMOllll-1 anlOHeaTDpa
Ha pe31-1CTOpaX R12-R14.

MaKCI-1ManbHOe BblxoAHoe Hanps:tJKeHl-1e HY

reHepaTopa,
- 1,OV.

):\nfl cj:JOpMl-1pOBaHMs:t MMnynbcoB cnY>KI-1T KIlIOY

Ha TpaH31-1CTOpe VT2 1-1 TPM norVlYeCKI-1X

3neMeHTa Ha MI-1KpoCXeMe D1. BbIXO,QHOH
ypOBeHb KMon nOrMKI-1.

TpaH31-1CTOp VT2 BKIl104eH no cxeMe KIl104a.

3TO 3HaYMT, Y,O npl-1 ,QOCTI-1JKeHI-1I-1 Ha ero 5a3e

HanpflJKeH flonpe,QeneHHoro YPOBHfl OH llaBI-1-

Ho05paHo OTKpblBae,Cfl. Ha 5a3Y TpaH3 cTopa
nepeMeHHoe HanpflJKeHl-1e C BbIXO,Qa reHepaTO-

pa nOAaeTCfl Yepe3 ,QenHTenb R9-R10. npl-1 no-

Mollll-1 R9 MOJKHO YCTaHaBnMBaTb Bell YI-1HY

MI-1HI-1MaIlbHoro HanpRJKeHI-1s:t, npl-1 KOTOpOM

oTKpblBaeTCs:t VT2. 5naroAapfl AI-10AY VD1,
KOTOpbl11 C03,QaeT Ha 3MMTTepe TpaH31-1CTOpa

He50nbwoe OTpl-1l.\aTenbHoe Hanps:tJKeHl-1e CMe-

llIeHMfl, 3TOT nopor MOJKHO YCTaHaBn BaTboT

0,1V,Q0 1V. To eCTb, AO MaKCMManbHoro 3Ha-

yeHI-1s:t BblXOAHOro Hanps:tJKeHI-1s:t reHepaTopa. B

3aBI-1CI-1MOCm OT TOro, KaK YCTaHoBneH 3TOT

nopor, TpaH31-1CTOp VT2 5Y,QeT oTKpblBaTbcfl 1-1

3aKpblBaTbcfl Ha onpeAeneHHblx yyaCTKaX nOllo-

JKI-1TenbHOH nonYBonHbl HI-13KOyaCToTHoro

Hanps:tJKeHl-1fl. l/1 OT 3TorO 5Y,QeT 3aBI-1CI-1T WI-1PI-1-

Ha I-1MnynbcoB, B03HI-1KalO1lII-1X Ha KonneKTope

" s,. b"e,.,,, k,., ,,J-2DD'
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TpaH3 CTopa. OKoH4aTenbHo nps:tMoyroIlbHYIO

cj:JOPMY MnynbcaM npe,QalO, 3neMeHTbi MHKpo-
cxeMbl D1. C rHe3A X4 X5 MoJKHO CHHMaTb

npoTHBocj:Ja3Hble HMnynbcbl.

Perynl-1pYIOT aMnnHTYAY BbIXo,QHbIX nps:tMo-

yronbHblx MnynbcoB 3MeHs:ts:t Hanps:tlKeHl-1e
nl-1TaHI-1s:t MHKpocxeMbl D1 B npeAenax OT 9,5 AO
3,SV. PerynflTop HanpflJKeHMfl BblnonHeH Ha

TpaH31-1CTOpe VT1.

BbiKIl104alOT reHepaTOp TYM5nepoM Ha ABa

HanpaBneHI-1s:t S2, OTKIl104alOllIMM reHepaTOp OT

I-1CT04HI-1Ka ,QBynolls:tpHoro HanpflJKeHl-1fl :t10V.

50nbWI-1HCTBo AeTallel1 pacnOnoJKeHO Ha ne-

yaTHOH nnaTe. B Kopnyce na50paTopl-1 nnaTa

Ha ABYX yronKax YCTaHoBneHa nepneH,QI-1KYnflp-

HO nepeAHel1 naHenl-1. Bce perynflTopbl-pe3I-1C-

TOpbl, nepeKIllOyaTell1-1 H pa3beMbi pacnono-

JKeHbl Ha nepeAHel1 naHenl-1. MHorMe ,QeTanl-1

(CM. pl-1c. 2) CMOHTMpoBaHbl Ha I-1X BbIBOAax.

nepeKIllOya,enb S1 raneTHbl11 Ha Tpl-1 HanpaB-

neHI-1s:t 1-1 ,pM nOnOJKeHI-1fl. Vlcnonb3YIOTCs:t TonbKO

ABa HanpaBneHI-1s:t. BblKIllOyaTenb S2 - TYM5-
nep Ha ABa HanpaBneHMs:t. Bce pa3beMbi

-

KOaKCl-1anbHble pa3beMbi Tl-1na «A3I-1fl)} OT

BI-1AeOTeXHI-1KI-1. ):\poccenl-1 L 1 1-1 L2 - OT MOAyneVi
l.\BeTHoCTI-1 cTapblx TeneBM30poB YCL1T (MOJKHO
I-1CnOnb30BaTb nlO5ble ,Qpoccenl-1 I-1HAYKTI-1B-

HOCTblO He MeHee 30 MKrH). naMna HaKanl-1Ba-

Hl-1fl H1 -I-1H,QI-1KaTopHas:t, C rl-15KI-1MI-1 npoBOnOY-



HblMI-1 BbIBO,QaMI-1 (nOXOJKa Ha CBeTO,Q1-10,Q), Ha

HanpHJKeHl-1e 6,3V 1-1 TO 20 mA. MOJKHO I-1CnOnb-

30BaTb 1-1 APYrylO naMny Ha Hanps:tJKeHl-1e 2,S-

13,SV W TOK He 50nee 0,1A.
HanaJKI-1BaTb reHepaTOp JKenaTenbHO I-1CnOnb-

3Ys:t yaCTOTOMep 1-1 OCl.\Mnnorpacj:J. B 3TOM cny-

yae, nO,QCTpoHKoi1 pe31-1CTOpa R1 A05I-1BaIOTCs:t
MaKCI-1ManbHOro 1-1 Hel-1CKaJKeHHOra nepeMeHHora

CI-1HYCOMAanbHora Hanps:tJKeHI-1H Ha BbIXO,Qe

reHepaTopa, BO BceM AI-1ana30He 4aC,OT (3TO,
05b14HO, COOTBeTcTByeT Benl-1YI-1He BbIXO,QHOro

nepeMeHHoro HanpHJKeHI-1H 1V). 3aTeM, 50nee
TOYHblM nO,Q50pOM R4 M R3 (3T1-1 COnpOTl-1B-
neHI-1s:t ,QOIlJKHbl 5bITb OAI-1HaKOBbl) YCTaHaBnl-1-
BalOT AI-1ana30Hbi nepeCTpOHKI-1 4aC,OTbl. Ecnw

I-1cnonb3YlOTCH HeAOCTaTOYHO TOYHble KOH,QeH-

caTopbl C1-C6 MOJKeT nOHa,Q05I-1TbCH I-1X nOA-

50p I-1nl-1 BKIl104eHI-1e napannenbHO MM «AOCTpO-

eYHbIX» KOH,QeHcaTopOB MeHbwei1 eMKOC,I-1.

nplt160P An5J OnEPATlt1BHOrO

TECTlt1POBAHlt15J 06MOTOK

Ecnl-1 HeT OCl.\l-1nnorpacj:Ja, HaCTpOI-1Tb reHepa-

TOp C y,QOBneTBopl-1TenbHblM Ka4eCTBOM MOJKHO

1-1 npl-1 nOMolllM Ml-1nnl-1BOnbTMeTpa nepeMeHHoro
,0Ka. HY>KHO YCTaHOBI-1Tb R6 B nonmKeHVle

MaKCI-1ManbHoro BblxoAHOro HanpHJKeHl-1e (BBepx
no cxeMe), nO,QKIlIOYMTb Ml-1nnl-1BOnbTMeTp B X1

1-1 nO,QCTpal-1BaTb R1 TaK, YT05bl Ml-1nnl-1BOllbT-

MeTp nOKa3blBan rAe-TO 0,8-1,1V BO BceM 4ac-

TOTHOM ,Ql-1ana30He.

TTpOAOJ7>KeHl4e CJ7eAyer. . .

0eaHoe A.

npl-1 3KcnnyaTal.\1-11-1 1-1 peMOHTe npl-150pOB,

cO,QepJKallll-1X KaTYWKM C 50nbWI-1M 3HaYeHI-1eM

I-1HAYKTI-1BHOCTI-1 4aCTO B03HI-1KaeT Bonpoc 0 \o1X

TeXHMyeCKOM COCTOs:tHI-1I-1.

05pblB BHYTpl-1 KaTYWKI-1 nerKO onpeAenl-1Tb
05bl4HbiM TeCTepOM I-1nl-1 MynbTVlMeTpOM, HO

3aMblKaHl-1e, B03HI-1KalOllIee MeJKAY BI-1TKaMI-1, (B

pe3ynbTaTe 4ero Ha MarHI-1TOnpOBoAe 05pa3Y-
eTCs:t a5coIlIOTHO 3aMKHYTbli1 KOHTYP) a ,alOKe

MeJKAY BbIBo,QaMM BCSi1 KaTYWKM TpaHccj:JopMa-

Topa wnl-1 APoccenH, 3anl-1Toro KOMnaYH,QOM 1-1111-1

napacj:JI-1HOM, BblHBMTb B03MOJKHO TOIlbKO C

nOMolllblO npl-150pa, 1-13MepSllOllIero I-1HAYKTI-1B-
HOCTb. EcnM TaKora npM50pa nOA PYKOH HeT,
I-1nl-1 npI-1XO,QI-1TCs:t Cnl-1WKOM 4aCTO peMOHTI-1-

pOBaTb nOA05Hoe 050PYAOBaHl-1e, eCTb CMblcn

c05paTb KOMnaKTHYIO KOHCTPYKl.\I-1IO, nerKO

«np03BaHI-1BalOllIYIO» nlO5ylO KaTywKY OT Apoc-
cens:t ,QO 05MOTK 3neKTp05pl-1TBbi. B cnY4ae

I-1CnpaBHOH KaTywKI-1 npl-150p nOAaCT 3BYKOB0i1
Cl-1rHan, Ay5nl-1pyeMblH CBe4eHI-1eM CBeTOAMo,Qa
HL i, nOKa3bIBalOll\ero, YTO B KaTYWKe 05pblB3
HeT. B cnyyae 05pblBa npOBOAa KaTywKI-1,

3BYKOBOH Cl-1rHall OTcYTcTByeT, HO ropl-1T
CBeTOAI-10A HL2, nOKa3blBalO1lII-1H 05PblB B l.\enl-1.
B cnY"lae MeJKBI-1TKOBOro 3aMb1KaHI-1s:t B KaTywKe
- 3ByKOBOH Cl-1rHan OTCYTCTByeT, HO rOpl-1T

CBeToAMoA HL1, nOKa3b1Ba101lI1-1H, 4TO B KaTywKe

05pblBa HeT.

TaKI-1M 05pa30M, TonbKO I-1cnpaBHYIO KaTYWKY

npM50p OTMeyaeT 3BYKOBbiM Cl-1rHanOM, a C

flumepamypa :

1. 0eaHoe A. '-/acmomoMep-aeHepamop.
>KPaOUOKoHcmpYKmop 05-2006.

2. Oee4KuH M. HU3K04acmomHb/u u3Mepu-
menbHblu KOMnneKC. >KPaouo N!!4, 1980.

BonHOMEPHMI nplI1CTABKA

K MynbTlI1METPY

npl-1 HacTpoHKe nepeAaT4MKoB 1-1

reTepo,QI-1HOB YA05HO nonb30BaTbCs:t

BonHoMepoM,
- npVi50poM, pemCTpl-1-

PYlOllIl-1M paAl-101-13nyyeHl-1e, pe30-
HaHCHblM MeToAoM.

AaHHaH npl-1CTaBKa npeAHa3Ha4eHa
,QnH pa50Tbi C 05bl4HbiM MynbTI-1-

MeTpoM, nepeKIllOyeHHblM Ha 1-13Me-

peHl-1e ManblX nOCTos:tHHbIX HanpH-

JKeHI-1H. npl-1CTaBKa npe,QcTaBns:teT
C050H nepecTpaMBaeMblH' nepeMeH-
HblM KOHAeHcaTOpoM LC-KOHTYP B

COyeTaHl-11-1 r. ,QeTeKTopoM. HanpH-
JKeHl-1e C BblXOAa ,QeTeKTOpa nO,QaeTCH

Ha BxoA MYllbTI-1MeTpa.

.QnH pa50Tbi B npeAenax OT O,S,Qo __________________________
4S Mrl.\ I-1cnonb3yeTcH 4eTbipe CMeH-

HblX KaTywKI-1 C AOnOnHI-1TenbHblMI-1 KOHAeHca-

TOpaMI-1. KaTywKI-1 nO,QKIlI04aIOTcs:t K OCHOBHOMY

5noKY BonHoMepa Yepe3 KOaKCl-1anbHblH

pa3beM. nepeMeHHbli1 KOH,QeHcaTop C7 C B03-

AYWHblM AM3neKTpMKoM (TaKl-1e KOHAeHcaTopbl

I-1CnOnb30BamiCb B cTapblx CTal.\1-10HapHblx

npMeMHI-1KaX 1-1 pa,Ql-1ollax). Ha Kopnyce C7

YKpenneHa nonYKpyrnaH WKana Ha KOTOpOH
HaHeceHbl YeTblpe wKanbl, rpaAYl-1pOBaHHble B

Mrl.\. Pa3beM ,QnH nO,QKIllOyeHI-1H KaTyweK, a

TaK JKe, ,Qpyrwe ,QeTanVl pa3MellleHbi 05beMHbiM

cnoc050M I-1cnonb3YH Kopnyc C7 KaK waccw.

KapKacaMI-1 ,Qns:t KaTyweK cnY>KaT nnaCTMacco-
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VD1 R1I

C13900p 1il507 10K

"0, 2M  ';ff I :f B+
C3510p C7 0,01M

10-495p
L2 C4 17

"2-5 MHz" 1 Bp

L3

EtC5 100
"5-15 MHz"

P

EtL4 C6 110p
"15-45 MHz"

r-----------------------------------------\
I
I
I
I
I
I
I
I

; K Mynbmu-

Mempy

EaH04K8

R4

2,7K

Bble 5aHOYKM ,Ql-1aMeTpOM 32 MM, OT neKapcTB.

KaTywKa L 1 cO,QepJKI-1T 85 BI-1TKOB npoBo,Qa

n3B-0,3S, HaMOTaHHblX BI-1TOK K BI-1TKY. KaTywKa
L2 - 30 BI-1TKOB n3B O,4S, TaK JKe, BI-1TOK K

BWTKY, L3 - 20 BMTKOB n3B 0,61, BI-1TOK K BMTKY,
L4 - 6,5 BI-1,Ka npOBO,Qa n3B 1,0 HaMOTaHHblX C

waraM B 2 MM.

HanaJKI-1BaHl-1e CBO,QI-1TCH K rpaAYl-1pOBKM WKan.

3TO MOJKHO C,QenaTb no na50paTopHOMY
reHepaTopy BY 1-101-1 «rcc».

" $,. b"e,.,,, ""' "J-2DD'
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nOMOlllblO CBeTOAI-10AOB HL 1 V1 HL2

MOJKHO onpeAelll-1Tb xapaKTep

HSI-1CnpaBHOCTI-1.
CxeMa npM50pa npeACTaBlleHa Ha

pMcYHKe.

npMHl.\l-1n ,QeHCTBI-1H OCHOBaH Ha s:tBneHI-1I-1

caMoI-1HAYKl.\I-1I-1: Ha TecTl-1pyeMYIO KaTywKY

nO,QaIOTcs:t 31leKTpl-1yeCKI-1e I-1Mnynbcbl 3BYKOBOH
yaCTOTbl. B cnyyae ee I-1CnpaBHOCTI-1, Ha ee

BblBoAax B03HI-1KalOT I-1Mnynbcbl HanpHJKeHMH

05paTHoi1 nonHpHocTM.
TaK KaK npl-150p TecTMpyeT KaTywKI-1 (pa50Ta-

101lII-1e B HI-13KOyaCTOTHbiX l.\ens:tx nepeMeHHoro

TOKa) I-1MnynbcaMI-1 3BYKOB0i1 yaCTOTbl, TO Ans:t

ynpollleHI-1s:t era pa50,bl wMnynbcbl 05paTHOH

nons:tpHOC,I-1, Bbl3BaHHbie caMOMHAYKl.\l-1eH,

HenocpeAcTBeHHo YCI-1IlI-1BalOTcH M nepeAalOTcs:t
Ha 3BYKol-13nY"laTenb rp.1.
He05xOAI-1MO OTMeTI-1Tb cnyyaH 3aMb1KaHI-1s:t

yaCTI-1 BI-1TKOB KaTywKI-1. B 3TOM cnyyae ee

I-1HAYKTI-1BHOCTb pe3Ko naAaeT 3a CyeT «WYHTI-1-

PYlOllIero» ,QeHCTBI-1H 3aMKHYToro KOHTypa, pac-
nOnOJKeHHoro Ha MarHwTonpoBoAe, 1-1 KaK cneA-
CTBwe 3AC caMoI-1H,QYKl.\MI-1 5Y,QeT I-1MeTb He3Ha-

YI-1TenbHYIO Ben\o14I-1HY, HeAOCTaTOYHYIO ,QIlH KIlIO-

yeBaHI-1s:t TpaH3 cTopaVTS W 3BY4aHI-1H rp.1.
3a pa50,y I-1HAI-1Ka,OpHbIX cBeTo,Q1-10AOB HL 1 M

HL2 OTBe4alOT TpaH31-1CTOpbl VT7 1-1 VT8, OTKpbl-

BalOllIl-1eCH, ecnl-1 B KaTywKe 05pblBa HeT: TpaH-

31-1CTOp VT7, OTKpbIBas:tcb, BKIl104aeT CBeTO,Q1-10,Q

HL 1 <<o5pblBa Hen>; TpaH31-1CTOp VT8, Ol"Kpbl-

Bas:tcb, WYH,l-1pyeT ,Q1-10A HL2, «05pbIB eCTb» M

BKIllOyaeT era. ECIlI-1 eCTb 05pblB B KaTywKe, BCe

npoI-1CXOA TB 05paTHoM nops:tAKe.

3aAalOllIwi1 reHepaTop nocTpoeH Ha TpaH3I-1C-

Topax VT1 1-1 VT2. YacToTa I-1MnynbcoB onpeAe-

I
I
I
I
I

R8
I

15K
I

" VTG

: R1 2,7K VT1 KT3102 KT3107
+

1___--_------------------------------------
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nHeTCH KOHAeHCaTOpaMI-1 C1 1-1 C2 VI ,QOnJKHa

neJKaTb B 3BYKOBOM AMana30He.

TpaH3MCTOpbl VT3 1-1 VT4 pa50TalOT B KIlIOYe-

BOM peJKI-1Me, I-1X I..!enb
- «pa3Bf13aTb» 3a,QalO-

1lI1-1H reHepaTOp OT I-1CnblTblBaeMOH KaTYWKI-1 M

05eCne41-1Tb He05xOAI-1MOe 3HayeHI-1e TOKa

I-1MnynbCOB. TpaH3V1CTOpbl VT5 M VT6 TaKJKe

pa50TalOT B KIl104eBOM peJKMMe, I-1X 3a,Qaya

nOAHs:tTb ypOBeHb I-1MnynbcoB CaMOI-1H,QYKl.\1-11-1 ,QO

3HayeHI-1H, He05xoAMMOro B pa50Te 3BYK0I-13ny-
yaTens:t rp.1. .Q1-10A VD1 BblAenHeT VlMnynbcbl

CaMOI-1HAYKl.\I-1I-1. CHMMaeMble C TecTMpyeMoH

KaTYWKH M nOCTaBns:teT I-1X Ha 5a3Y TpaH31-1CTOp
VTS. OnaCeHI-1s:t np050s:t AMOAa VD1, TpaH3I-1C-

TOpOB VT4, VT5 1-1 VT6 npl-1 npOBepKe KaTyweK C

OYeHb BblCOKI-1M 3HaYeHVleM I-1HAYKTI-1BHOCTI-1 1-1

ManblM OMH4eCKI-1M COnpOTI-1BneHl-1eM

BCneACTBl-1e 50nbworo 3Ha4eH H3.QC CaMO-

I-1HAYKl.\I-1M He nOATBepAl-1nl-1Cb Bcne,QCTBl-1e

WYHTI-1PYlOllIero AeHCTBI-1s:t pe3MCTOpOB, BXOAs:t-

1lI1-1X B nocneAYlOllIl-1e KaCKaAbl.

npl-1 npOBepKe KaTYWKI-1 C MallblM I-1H,QYKTI-1B-
HblM conpOTVlBneHHeM 1-1 OyeHb ManblM OMl-1yeC-

KI-1M, OT np050s:t TpaH31-1CTOp VT4 3allll-1ll1aeT

pe3V1COOp R7. TeM He MeHee, peKoMeHAyeTcH

TeCTl-1pOBaHl-1e KaTYWKI-1 npOBO,QHTb He ,Qonbwe,
yeM B Te4eHI-1e 5 ceKYH,Q.
E,QI-1HCTBeHHbIH HeAOCTaTOK AaHHoro npM50pa

CTEPEO - B KAPMAHHOM

YKB-YM nplI1EMHlI1KE

KapMaHHble YKB-YM npl-1eMHI-1KM, pa50TalO-
llIMe Ha HaYWHI-1KI-1, 5naro,QapH CBoeH HI-13KOH
l..!eHe nonb3YlOTcH nonyns:tpHocTblO. TaKl-1e npl-1-

eMHI-1KI-1 05blYHO C,QellaHbl Ha MI-1KpOCXeMe

D7088 (KI-1TaHcKMi1 aHanor TDA7088T) no npoc-

TOH MOHocj:JoHI-1YeCKOH cxeMe. Yacoo, Tenecj:JoH-

HblH YCl-1nl-1Tenb MOlllHOCTI-1 BbtnOnHeH no OAHO-

KacKaAHoH cxeMe Ha TpaH3l-1CTope. Pa3beM Ans:t

HaywHI-1KoB paCnaf1H TaK, 4TO Tenecj:JoHHble Kan-

clOnl-1 BKIllOyeHbl nocneAOBaTenbHO.

npl-1 BceH npOCTOTe (pl-1c.1) cxeMa pa50TaeT

Hennoxo. HO eCTb 1-1 He,QOCTaTKVI. B yaCTHOCTI-1,

Cnl-1WKOM BblCOKI-1H TOK nOTpe5neHMH, B OCHOB-

HOM B pe3ynbTaTe I-1CnOnb30BaHI-1H OAHOKaCKaA-

Haro TpaH31-1COOpHoro YHY, a TaK JKe, TOllbKO

MOHocj:JoHl-1yeCKI-1 H npl-1eM.

CHI-131-1Tb TOK no,pe5neHMH, I-1CKaJKeHMH 1-1

CAenaTb B03MOJKHbiM cTepeOnpl-1eM MOJKHO

Aopa50TaB cxeMY npl-1eMHMKa, AononHMB ee

cTepeoAeKoAepoM 1-1 Tenecj:JoHHblM YCl-1nl-1,eneM

18

npl-1MeHeHl-1e AByxnons:tpHoro MCTOYHI-1Ka

nl-1TaHI-1f1 Vl3-3a He05xOAI-1MOCTM pa3BH3KI-1

COOTBeTCTBYlOllIl-1X l.\eneH. Ero MOJKHO nerKO

MCnpaBI-1Tb, HeMHoro ycnOJKH\o1B cxeMY. .Qns:t
3TOro He05xOAI-1MO c05paTb I-1HBepTOp nons:tp-
HOCTM Ha OAHOM TpaH3MCTope C I-1MnynbcHblM

TpaHccj:JopMa,opoM Ha cj:JeppI-1TOBOM KOnbl.\e.

B035YJK,[1aTb AaHHbli1 MHBepTop B ,QaHHOM

cnyYae l.\eneC005pa3Ho OT c05cTBeHHoro

reHepaTOpHoro npl-150pa.
o ,QeTanHX: KOHAeHcaTOpbl: C1, C2 - KepaMI-1-

yeCKl-1e, C3 - K73-17; pe3l-1CTOpbl: nlO5ble C

cooTBeTcTBYlOllIei1 MOlllHOCTblO pacces:tHIAH;
AI-10,Qbl: VD1 - ):\311, HL 1 M HL2 - AJl307:
TpaH31-1CTOpbl - Bce 1-13 cepl-1l-1 KT3102, KT3107
I-1n KT315, KT361 C nlO5blMI-1 5YKBeHHblMI-1
I-1H,QeKcaMM: 3neMeHTbi nl-1TaHI-1H - nlO5ble

Manora5apl-1THble; 3BYKoM3nyyaTenb rp.1

ronOBKa, I-1MelOllIaH Manble ra5apl-1Tbl 1-1

COnpOTI-1BneHl-1e B npeAenax OT 8 AO 36 OM -

(<<nl-1ll1anKa» OT KfHai1cKoro 5Y,Ql-1nbHI-1Ka,
npl-1eMHI-1Ka I-1nl-1 TeTpMca).
npM50p BblnonHs:teTCSI nlO5blM H3BeCTHbiM

MOHTaJKOM B nOAxoAHllIeM Kopnyce, KY,Qa nOMe-

llIalOTcs:t 3neMeHTbi nI-1TaHI-1s:t, BblKIl104aTellb,

3neMeHTbi I-1HAI-1Kal.\1-11-1 1-1 BbIBO,QflTCH llIynbl.

r
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-;1 TonbKO cBeTo,Q1-10-

I 220p '---:'._1.-J1=1
pl-1c. .

I,QOM CpaBHI-1M C 05-

IRS '1
1lI1-1M TOKOM nOTpe6-

I 3V
neHVls:t np\o1eMHI-1Ka.

O. 1 M Pe31-1CTOp R2 B TI-1-

nOBOH cxeMe Aon-

JKeH 5blTb nO,QCTpo-

eYHbIM, HO B Kopny-

ce npl-1eMHI-1Ka Mano

MeCTa, n03TOMY OH

nOCTOHHHblH (conpo-

TI-1BneHl-1e YTOYHs:t-

eTCH npl-1 HanaJKI-1-

BaHI-1I-1).

BblXOAHoe HY Ha-

nps:tJKeHl-1e CTepeo-

Cl-1rHana nOHI-1JKa-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
eTCH Aenl-1Tens:tMM

16 15

5K 2 3

I

nOCKonbKY B no- -----------------------------------

nOJKeHMI-1 ManOH

rpOMKOCTI-1 YPOB-

Hf1 KOMnneKCHO-

ro CTepeOCV1rHa-

na 5Y,QeT HeAOC-
TaTOYHO ,QnH pa-

50Tbl AeKO,Qepa.

Ho Ha MaKCM-

ManbHOH rpOM-

Kocm ypOBeHb

3BYKOBOro ,QaB-

lleHI-1f1 B Hayw-

HI-1KaX 5nl-130K K

50neBoMy nopo-

ry, YTO ,QenaeT

npOCIlYWI-1BaHl-1e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _ __

nepeAaY B

CTepeOpeJKI-1Me HeB03MOJKHbIM.

BblXOA 1-13 nOnOJKeHI-1s:t MOJKHO Hai1TI-1, ecnM

3aBe,QOMO nOHI-13MTb ypOBeHb MaKCI-1ManbHoi1

rpOMKOCTI-1 ,QO ypOBHH, HeMHaro 50nbwero npl-1-
BblYHOH BaM rpOMKOCTI-1 npocnywI-1BaHI-1s:t.

npl-1yeM, nOHI-131-1Tb ypOBeHb HY HY>KHO Y>Ke noc-

ne CTepeO,QeKOAepa, Hanpl-1Mep, C nOMOlllblO

pe31-1CTVlBHbiX ,Qenl-1TeneH Ha BXO,Qe YHY.

IIIMeIOUjI-1HCs:t TpaH31-1COOpHblH YHY npl-1eMHI-1Ka

H HO,QeMOHTl-1pOBaTb. HI-13KOyaCTOTHblH CV1r-

Han Tenepb C ABI-1JKKa pe3MCTopa-perynHTopa

rpOMKOCTI-1 5YAeT nOAaH 4epe3 KOH,QeHcaTOp C 1

(pl-1c. 2) Ha BXOA cTepeo,QeKo,Qepa Ha MI-1KpOCXe-
Me D7040. OTIlI-1Yl-1e cxeMbl ee BKIlI04eHI-1f1 OT

Tl-1nOBoi1 B OTCYTCTBI-1I-1 BblKIllOyaTens:t cTepeo-

peJKV1Ma V1 I-1H,QI-1Ka,opHoro CBeTO,Q1-10,Qa. Bo05-

llIe, I-1HAI-1KaTOpHblH CBeTOAl-1o,Q JKenaTenbHO

y5paTb B nlO50M Bapl-1aHTe cxeMbl, AaJKe B

I-1CXO,QHOM (pMC. 1). nonb3bl OT MHAMKal.\1-11-1

BKIlI04eHI-1s:t nl-1TaHMH I-1nl-1 npl-1eMa cTepeoBellla-
HI-1s:t Mano, a BOT TOK nOTpe5ns:teMblH OAHMM

K pe3ucmopy-
peqnRmopyapoMK.

CI.i
O.IM

K 6XOOHOMY KOHmypy

+3V
C2
O.IM

I
8 LI

RS'
R3' 10K

10K

7

2
070S0

3 6 H 3CS 47M

F1Koenee E./.

4

07040

Ha MMKpocxeMax D7040 1-1 D70S0 B Mano-

ra5apl-1THbiX Kopnycax (3TO KI-1Tai1cKl-1e aHa-

norl-1 MI-1KpOCXeM TDA7040T 1-1 TDA70S0T).
):\onOnHI-1TenbHaH cxeMa nOKa3aHa Ha

pMcYHKe 2. B OTIlI-1Yl-1e OT aHanOrl-14HbiX

cxeM, npeAnOJKeHHblX B ,QpyroH IlI-1TepaType,
3,QeCb nO-,QpyroMY peweHa cxeMa perynflTopa

rpoMKocTM.

A np05neMa B TOM, YTO Anf1 perynl-1poBKI-1

rpOMKOCTI-1 B ,QBYX CTepeOKaHanax He05xo,QI-1MO

YCTaHOBI-1Tb B npl-1eMHI-1K CABoeHHblH nepeMeH-

HblH pe3f1CTOp, YTO CAenaTb HeB03MOJKHO 1-13-3a

OrpaHl-1yeHHoro npOCTpaHCTBa B Kopnyce, nl-150

CAenaTb HI-13K04aCTOTHblH YCl-1nl-1Tenb Ha MMKpO-

cxeMe C 3neKTpOHHOH perym1poBKOH rpOM-
KOCTI-1. Ho 3TO Tpe5yeT He TonbKO Hanl-141-1H

TaKOH MI-1KpOCXeMbl (HanpI-1Mep, K174YH23,
KOTopas:t, Mano TOro, YTO KpynHas:t, TaK ellle 1-1

pe,QKaH 1-1 AoporaH), HO 1-1 3aMeHbi pe3l-1CTOpa-

perYIlSlTopa Ha ,Qpyroe conpO,VlBlleHV1e.

TeOpeTl-1yeCKM, MOJKHO OCTaBI-1Tb WTaTHblH pe-

rynflTOp rpOMKOCTI-1, HO B 3TOM cnyyae, 3Y Ha

cTepeOAeKO,Qep 5Y,QeT nOCTYnaTb 4epe3 Hero, 1-1

CTepe03cj:Jcj:JeKT 5YAe, npOHBnflTbCs:t TonbKO npl-1

pa50Te Ha rpOMKOCTI-1, 5nl-13KOH K MaKCI-1MYMY,

pl-1c.2.

4 S
LI.L3- 100MKr

Ha pe31-1CTOpaX R3-R6 ,QO YPOBHH, npl-1 KOTOpOM,

B MaKCI-1ManbHOM nOIlOJKeH1-11-1 peryns:tTopa

rpOMKOCTI-1, rpOMKOCTb 3BYKa B Tenecj:JOHax
HeMHoro Bblwe npl-1BblYHOH AnH cnywaTens:t.
):\poccenl-1 L 1-L3 TaKoro JKe Ha3HayeHI-1f1, KaK 1-1

aHan0rl-14Hbie APoccell1-1 I-1CXOAHOH cxeMbl

npl-1eMHI-1Ka (OHI-1 pa3AenHIOT BY 1-1 HY 1-1 n03BO-

ns:tIOT I-1CnOnb30BaTb KaK aHTeHHY npoBo,Q

ronoBHblX Tenecj:JoHoB). .QBa ,QpoccenH MOJKHO

B3flTb OT npl-1eMHI-1Ka, a ellle O,QI-1H A05aBI-1Tb.
Ero MOJKHO HaMOTaTb Ha Kopnyce nOCToHHHOro

pe31-1CTOpa COnpOTI-1BneHl-1eM 50nee 100 kOm 1-1

MOlllHOCTblO O,OSW, I-1cnonb3Ys:t TOHKI-1H HaMO-

TOYHbli1 npoBo,Q (BI-1TKOB 30-S0).
CxeMY cTepeo,QeKo,Qepa V1 cTepeo-YHY MOHTI-1-

PYIOT 05beMHbiM cnoc050M Ha ne'-\aTHoi1 nnaTe

npl-1eHMKa. MecTa ,aM Mano, ,QaJK8 nocne y,Qa-

neHV1s:t TpaH31-1CTOpHOro YHY 1-1 CBeTO,Q1-10,Qa,

n03TOMY npI-1XO,QI-1TCH «I-1MnpOBI-13I-1pOBaTb», Ha-

npl-1Mep, pacnOnOJKI-1B HOBbie MI-1KpOCXeMbl Bep-

TI-1KanbHO B,Qonb CTeHKI-1 5aTapeHHoro OTceKa. B
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Il1050M cnY'-Iae KpaHHe HeJKeIlaTenbHO pacno-
IlaraTb HOBbie AeTaIl\o1 B Henocpe,QCTBeHHOH
5Ill-130CTI-1 OT reTepO,QMHHoro I-1IlI-1 BXO,QHoro

KOHTypOB.

HaIla>KI-1BaHl-1e CTepeO,QeKOAepa CBO,QI-1TCs:t K

nO,Q50py COnpOTI-1BIleHI-1s:t R2. ,[IIls:t 3TOro H HO

pe3l-1C,Op R2 BpeMeHHO 3aMeHI-1Tb l.\enblO 1-13

nocne,QOBaTenbHO BKIllOyeHHblX nOCTOs:tHHoro

pe3MCTopa conpOTMBIleHMeM SO-80 kOm 1-1 ne-

peMeHHoro 100-200 kOm. MeJKAY BbIBO,QOM 7 1-1

+3V H HOBKIlIOYMTb cBeTo,QMo,Q Yepe3 pe3l-1C-

TOp COnpOTI-1BneHl-1eM 1-2kOm.

HaCTpOI-1B npl-1eMHI-1K Ha CTaHl.\MIO, Ha KOTOpOH

Be,QeTcs:t cTepeOBelllaHl-1e, H HOperyIls:tTop

rpoMKocTM YCTaHOBI-1Tb B MaKCI-1MaIlbHOe nono-

>KeHMe 1-1 nO,QcTpOI-1Tb nepeMeHHbli1 pe31-1CTOp,
BKIllOyeHHblH BMeCTO R2 TaKI-1M 05pa30M, YT05bl

cBe,OAMO,Q 3aropencs:t. 3aTeM, perYIls:tTopOM

rpOMKOCTI-1 nOHI-131-1Tb HeMHoro rpoMKOcTb, ,Qo
MOMeHTa HeycToi1YI-1Boro CBeyeHI-1s:t 3TOro

CBeTO,Q1-10,Qa M CHOBa nO,QCTpOV1Tb R2. B 051l1eM,

H HOnO,Q05paTb R2 TaKI-1M 05pa30M, YT05bl

CTepeOnpl-1eM 5blIl B KaK MOJKHO 50Ilee WI-1-

pOKI-1X npe,QeIlax peryIll-1pOBKM rpOMKOCTI-1.
3aTeM, CBeTO,Q1-10,Q MOJKHO y5paTb (MnM OCTa-

BI-1Tb ero BMeCTO cBeTO,QMO,Qa - I-1H,QI-1KaTOpa

BKIllOyeHI-1s:t, KOTOpblH 5blIl B MCXO,QHOH cxeMe).

Bblnas:tTb pe3l-1CTOpbl, BKIllOyeHHble BMeCTO R2 1-1

\o13Mep\o1Tb nonY4eHHoe COnpOT\o1BIleH\o1e. 3a,eM

Ha MeCTO R2 ycoaHoBI-1Tb nOCTOs:tHHbli1 pe31-1CTOp
TaKoro COnpOTI-1BIleHI-1s:t (npl-1 He05xOAI-1MOCTI-1

COCTaBI-1Tb M3 ,QBYX pe3MCTopOB, eCIlI-1 HY>KHOro

HOMMHaIla HeT).

CIle,QYlOllII-1H 3Tan, -

YCTaHOBKa MaKCI-1Manb-

HOH rpOMKOCTI-1 3ByYaHI-1s:t. ,[IeIlalOT 3TO nO,Q50-

pOM COnpOTI-1BneHI-1H pe31-1CTOpOB R3 1-1 R5 npl-1

KOHTpOIlbHOM npOCIlYWI-1BaHI-1M ,Qns:t Ol.\eHKI-1

rpOMKOCTI-1 3By4aHI-1s:t HaYWHI-1KOB. H HO,QO-

5MTbCs:t TOro, Y,05bl MaKCMMaIlbHas:t rpOMKOCTb
5blIla HeMHoro Bblwe rpOMKOCOI-1 3ByyaHI-1s:t, Ha

KOTOpOH Bbl 05blYHO cnywaeTe npl-1eMHI-1K.

5. HOMI-1HaIlbHOe Ha-

nps:t>KeHl-1e 34 Ha Bbl-

xO,Qe ,QeTeKTOpa npl-1

ypoBHe BXO,QHOro cl-1r-

HaIla 80dBj.t1-1 rny5MHe
MOA. 30% .... 250 mV.

6. OTHOWeHl-1e cl-1rHanl

WYM npM ypoBHe BXO,Q-

Horo Cl-1rHaIla 23dBIl

....................21,SdB.
7. OTHOWeHl-1e cI-1rHaIlI

WYM npl-1 ypoBHe BXOA-

HOro Cl-1rHaIla 80dBIl
.................. 53dB.

8. K03cj:Jcj:JI-1l.\MeHT He-

IlI-1Hei1Hblx MCKa>KeHMi1

npM ypoBHe Bxo,QHoro

Cl-1rHana 23dBIl 11

rIly51-1He MO,QYIls:tl.\I-1M
30%.... 0,3% (He
60llee 1,2%).
9. K03cj:Jcj:JI-1l.\l-1eHT Henl-1HeHHblx I-1CKaJKeHI-1H npl-1

ypoBHe BXO,QHOro CMrHana 80dBIl 1-1 rny51-1He

MO,QyIls:tl.\1-11-130%.... 0,4% (He 50nee 1,5%).
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3. TDA 7088T - FM npueMHuK C aemOMamu-

yeCKOU HacmpouKOu. KpamKuu cnpaeOYHuK.

>KPaOUOKoHcmpYKmop 10-2002, c. 48.

....................................................................................................................................,

Tl-1nOBas:t cxeMa AIls:t pa50Tbi B MW ,QMana30He

cnpaeO'lHUK

MlItKPOCXEMA LA1600

MI-1KpOCXeMa LA1600 cj:JMpMbl SANYO

npe,QHa3HaYeHa ,Qns:t nOCTpOeHI-1s:t o,QHo,QMa-
na30HHoro AM-npl-1eMHOrO TpaKTa pa,Q1-10Be-
llIaTellbHoro cynepreTepo,QI-1HHDrO npl-1eM-
HMKa C o,QHoKpaTHbiM npe05pa30BaHI-1eM
4aCTOTbi. Pa50TalOllIero Ha yaCTOTax OT

100kHz,Q0 30 MHz.

MI-1KpOCXeMa BblnOIlHeHa B 9-BbIBO,QHOM

Kopnyce SIP9 C O,QHOCTOpOHHMM pacnoIlo-

>KeHMeM BbIBO,QOB.

B COCTaBe MI-1KpOCxeMbl: YCI-1IlI-1TeIlb BblCOKOH

yaCTOTbl (RF), npe05pa30BaTeIlb 4aCTOTbi

(MIX), reTepo,QI-1H (OSC), YCI-1IlI-1Tenb npOMe>KY-
TO'-lHOH yaCTOTbl (IF), aMnIlI-1TY,QHbli4 ,QeTeKTOp

(DET), CI-1CTeMa aBTOMaTl-1yeCKOH peryIlMpOBKI-1

YCI-1IleHI-1s:t (AGC).
CxeMa cynepre,epo,QMHHas:t, Tpa,QI-1l.\1-10HHas:t, C

BblCOKOH npOMe>KyTOYHOH yaCToToi4 (455 kHz) 1-1

BHeWHMM nbe30KepaMI-14eCKI-1M cj:JI-1IlbTpOM ny B

KayeCTBe OCHOBHOro ceIleKTMBHoro 3IleMeHTa

TpaK,a npOMeJKyTOYHOH yaCTOTbl.

22,3
J ,'"
/ "0047MJ;

"

" TI

nf Ti
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fi

Hb O.2: n1=:ftL
Vcc

TMnOBas:t cxeMa ,Qns:t pa50Tbi B SW ,Ql-1ana30He

(7,2-24 MHz)

Vcc

I
LA1600

J1T :'
CxeMa YH4 Ha ronoBHble ,eIlecj:JoHbl.
CxeMa YHY Ha ,QI-1HaMI-1K.

Vcc=3V

2$0545

9

.-J

1M
+

100M

LA 1600
10K

RL

4-8 Om

;j;:
0,015M

HeKOTopble napaMeTpbl.
1. ,[Il-1ana30H nl-1TalOllIero Hanps:t>KeHI-1s:t (HOMI-1-
HaIlbHoe 3HayeHMe) .................. 1 ,8-6V (3V).

2. MaKCI-1ManbHO ,QonYCTI-1Moe ,QonrOBpeMeHHoe

Hanps:t>KeHl-1e nMTaHMs:t Ha BbIBO,Qe 3 ....... 9V.

Ha BbIBO,Qe 4 ....... 9V.

Ha BbIBO,Qe 8 ....... 7V.

3. TOK nOTpe5IleHMs:t B OTCyTCTBl-1e BXO,QHOro

CMrHaIla, He 50llee ........................... 4,6V.
4. HOMMHanbHoe Hanps:t>KeHMe 34 Ha BbIXO,Qe

,QeTeKTopa npl-1 BXO,QHOM Cl-1rHaIle 23dBIl M my-

51-1He MO,QYIls:tl.\1-11-130% ............... 43 mV.
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/ 4700p T2

/
15P ,___u,

. !:] i
I__  _j2KIJ---:

Vcc

20 " St4 b"t,.,,, ,,,., ,,J-2DD' " St4 b"t,.,,, ,,,., ,,J-2DD' 21



Pempo

9damUmapaOuoM
<(f?D.Ma1-lmuKg 104»

YKB- r,rTJIJ5 ;;;------- -7C,,68 HL_c.,5'AHT.
Z -1',- C,S! "C;6:0:: t;,JC : L5 Ji-"'=

¥J; T, it" I Jt  :::: .
.

It*l.lii. L{f- 420 I Li<j

'[
<0

I,'

f:
@]f:"

;::
):

,)-

[ I .:i
J:"S

C
M

i<J -,"
.

0-;;. l.: 'I':).. C'-, 16
...

c..!' ...:} r.:::. 3300

C;3JOIJn _I C,J if r, (TJiJA 5 6
7

YI -6noK YK

CTepeocpOHli1yeCKas:l MaHIi1-

TOpaAIi10na «PoMaHTIi1Ka 104

cTepeo» BbtnycKanacb C

Hayana 70-x roAoB npownoro
BeKa. Ha cpOHe Bceo6l1\ero YKB
npeo6naAaHIi1s:1 naMnoBo

CTal\1i10HapHO annapaTypbl, YKB
:no 6blna oAHa 1i13 nepBblX

-An

nonblTOK C03AaHIi1s:1 non-
HOCTblO nonynpoBoAHIi1KOBO
OTeYeCTBeHHO annapaTYPbl n
BblCOKOro Knacca.

MarHIi1TopaAIi10na COCTOIi1T
1i13 Tpex oTAenbHblX MOAyne
(He CYIi1Tas:l aKYCTli1yeCKIi1X

CIi1CTeM), BblnOnHeHHblX B

BIi1Ae caMOCTOs:lTenbHblX an-

napaTOB, YCTaHaBnli1BaeMbfX
B 06l1\1i1 Kopnyc, nOXO>KIi1 Ha

Me6enbHYtO TYM60YKY.
OCHOBHO Y3en

COCTOIi1T 1i13 BceBonHOBoro

pa,Q1i10Bel.L(a-TenbHoro

npli1eMHIi1Ka nep-8oro KnaCca,

CTepeocpOHIi1-YeCKoro

YCli1nli1Tens:l HLJ Ii1

nepeKnlOyaTens:l AIi1ana30HOB KBI
Ii1 pe>KIi1MOs. K 3TOMY Y3ny j-
nOAKnlOyalOT 3neKTpOnpo-
Ii1rpbl8aTenb rpaMnnaCTIi1HOK
Ha 6a3e TpeXCKopoCTHOro

3neKTpon pOli1rp bl sa 10 l1\ero

YCTpO CTBa(3nY) 11-3nY-32,
Ii1 ABYXCKOPOCTHYIO MarHIi1TO-

CPOHHYIO KaTyweYHYIO
npIi1CTaBKY, pa60TalOl1\YIO Ha

CKOpOCTs:lX 9,53 Ii1 4,76 CM/C.

npli1CraBKa CTepeocpOHli1yeC-
Kas:l yeTblpex,o,opO>KeYHas:l,

OAHOMOTOp Has:l.
B OTnIi1Yli1e OT npOli1rpblBa-

Tens:!, MarHIi1TocpOHHas:l npli1c-
TaBKa Ii1MeeT C06CTBeHHbllll
ceTeBo Ii1CTOYHIi1K nli1TaHIi1s:1 Ii1

MO>KeT 3KcnnyaTIi1poBaTbCs:I
caMoCTOs:lTenbHo.

AKYCTli1yeCKli1e

AByxnonocHble
Tli1na.

CIi1CTeMbl

OTKpblTOro
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TPAHC<1>OPMATOP VT450 - 6nOK nV1TAHV1

An ABTOM06V1nbHO AnnAPATYPbl

eBm'1

rD

.Qn AOMaWHero nonb30Ba-

H aBTOM06 nbH0I1 MarH -

TOnOI1 n TpaHC BepOM,

yc n TeneM,He06xoA Mc-

TOYH K n TaH  ,Bblpa6a-

TbIBafOl1\ 11 Hanp >t<eH e12-

15V, AOcTaTOYHOI1 MOl1\-
HOCT .B n TepaType,yal1\e
Bcero ,[\n 3Toro npeAnara-
eTC cnonb30BaTb KOMnbfO-

TepH 11 6noK n TaHn

TpaHccpopMaTOpHbll1. 06a

Bap aHTa, XOT AafOT
nono>t< TenbHbll1 pe3ynbTaT, VD1-VD4 - K,[/226
HO CY TaTbC onT ManbHbl- _____________________________

M BP Anli1 Mor)'T. .Qn n TaHOT KOMnbfOTep- ceTeBoro Bblnp M Tens:l CAenaTb Ha BblxoAe
HOro Ii1CTOYHIi1Ka, npe>t<,lJ,e Bcero He06xoA MO MOCTOBOI1 Bblnp M TenbC crna>t< BafOl1\ MKOH-

MeTb TaKoi1, i<CTapbll1» Ii1CTOYHIi1K, HO pa60YIi1I1. AeHcaTOpoM. .Qns:l 3TOlii pa60Tbi HeT Hy>KAbl

XOYy 3aMeT Tb, YTO np MOAepHIi13al.\ 1i1 Ii1CKaTb cxeMY VT450 ( nAPyroro) Ii1n BOCC03-

«nepcoHanoK» 6noK n TaHMeH fOT pe>t<e AaBaTb ee no neyaTHOI1 nnaTe. .QocTaTOYHO
Bcero, TonbKO ecn OH He cnpaBeH.TaK YTO OTblCKaTb BxoA, BblXOA ceTeBm'1 MOCTOBOI1

3AeCb Mo>t<eT 6blTb peYb TonbKO 0 pa360pKe Bbtnp MIi1Tenb.
cTapblx nK. B npOTIi1BHOM cnyyae, np AeTc Ha p cYHKeB TeKCTe nOKa3aHa cxeMa Aopa-

nOKynaTb HOBbl11 6noK, BbInO>t< B 3a Hero He 60TK CTOYH KaVT450. nnaTa 306pa>t<eHa co

MeHee 500 py6. 5noK Ha c nOBOMTpaHccpop- CTOpOHbl AeTanel1, B3a MHoe pacnono>t<eH e

MaTope Mo>t<eT 06m'1T cb AeweBne, ecn AeTanel1 Ha nnaTe cooTBeTcTByeT AeI1CTB -
cnonb30BaTb KaKol1-H 6YAb«TC», HaliiAeHHb111 TenbHOCT . KOHAeHcaTOp C2 Hy>KHO nOAna Tb
Ha «noMOI1Ke». Ho 6eAa B TOM, YTO B 060li1x HenocpeACTBeHHO K BblBOAaM A OAOBceTeBoro

Bap aHTax6nOK nonyyafOTCs:I OyeHb 60nbW M, Bblnp MIi1Ten .B Kopnyce CTOYH Ka OH He
a B cnyyae C «TC» Ii1 OyeHb T >t<enbIM nOMeCT TC ,n03TOMY BbIBeCT ero Hapy>KY.
rYA l1\ M. C BblXOAHblX TOyeK Hy>KHO nOAaTb Hanp >t<eH e
CAenaTb OyeHb nerKIi1Iii, AeweBbl11 AOCTaTOY- Ha MOCTOBOI1 Bbtnp M TenbHa A oAaxVD1-

HO MOl1\Hbllllli1 HaAe>t<HbllllIi1CTOYHIi1K MO>t<HO B3 B VD4. np MaKC ManbHoMBblXOAHOM TOKe AO
3a OCHOBY Ii1CTOYH Kn TaHIi1An ranoreHHblX 5A nOAxoA TA oAblKA226. A Ha BblxoAe Bbl-

OCBeT TenbHbIX naMn, TaK Ha3blBaeMbll1, np M TenBKnfOYIi1Tb crna>t< BafOl1\1i111 KOHAeH-
«3neKTpOHHbll1 TpaHccpopMaTop». Hanpli1Mep, caTop C1. HOBbie AeTan pacnonarafOTC 3a

VT450. 3TO He60nbW0l1 npli160p pa3MepaM npeAenaM 3KpaHIi1pOBaHHoro Kopnyca CTOY-
60x30x25MM, BeC l1\1i11iiBcero 50 rp., nli1Ta ChOT H Ka (An BblBOAOB C2 Hy>KHO CAenaTb B
ceT nepeMeHHoro TOKa 220V. OH BblAaeT Ha Kopnyce oTBepcT  ).
BblxoAe nepeMeHHoe MnynbcHoe Hanp >t<eH e BOT, B 06l1\eM-To, Ii1 Bce. Ha xonOCTOM xOAY
12V np MaKc ManbHOI1 MOl1\HOCTIi1 HarpY3KIi1 nonyyeHHbl11 CTOYH\IIK BblAaeT Hanp >t<eH e
60W. CTO MOCTb«3neKTpoHHoro TpaHccpopMa- OKano 15V, Ha nonHolii HarpY3Ke (Tp aBTOMO-

Topa» H >t<e70 py6nel1. 5blBafOT Ii1 60nee MOl1\- 6 nbHblenaMnbl no 21 W, BKnfOyeHHble napan-
Hble , COOTBeTCTBeHHO, 60nee Aopor eMOAe- nenbHo) Hanp >t<eH eCH >t<aeTC AO 11,2V,
n ,HO Aa>t<e 200-BaTTHbll1 6noK CTO TKaK M H - TaK M06pa30M, npeAenbl 1i13MeHeH Hanp -
MYM BTpoe AeweBne KOMnbfOTepHoro. >t<eH He BbIXOA T3a paMK ,YCTaHOBneHHble
.Qn TOro, YT06bJ np cnoc06 TbVT450 An An n TaHaBTOM06 nbH0I1annapaTYPbl.
n TaHIi1aBTOMarH TOnbl,TpaHC Bepan YCIi1- np n TaHpaA oannapaTypblOT AaHHoro
n Ten ,nOTpe6n fOl1\eroTOK He 60nee 5A (3TO Ii1CTOYH Ka HIi1KaKIi1X Henp  THOCTel1,B B Ae
cooTBeTcTByeT HarpY30YH0l1 MOl1\HOCT 60W), Ii1MnynbcHblX Ii1nli1 paAIi10nOMeX He 06Hapy>t<eHO.
ero He06xoA MO HeMHoro Aopa60TaTb,
BBeCT crna>t<Ii1BafOl1\1i111 KOHAeHcaTOp B cxeMY

r-----------------------------
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1. «PoMaHmuKa 104 cmepeo»

t1HcmpYKu,ufI no 3Kcnnyamau,uu.

npuHu,unuanbHafi cxeMa.
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HI-FI-YC Il TEIlb

2x15W.

YCI-1IlI-1Tenb npeAHa3HayeH

AIls:t YCl-1neHI-1s:t CTepeOCl-1rHa-

IlOB, nOCTynalOllIl-1x OT TaKI-1X

I-1CTOYHI-1KOB, KaK TIOHep,

MarHI-1TOcj:JOHHas:t npI-1CTaBKa,

CD-npI-1BoA. 5IlaroAaps:t npl-1-
MeHeHl-11O MI-1KpOCXeM Ans:t
aBTOM051-1IlbHOH aYAI-IOTeX-
HI-IKI-1 YCl-1nl-1TeIlb MOJKeT nl-1-

TaTbCs:t nepeMeHHblM Hanps:t-
JKeHl-1eM 10-12V, KOTopoe
MOJKHO nonYYI-1Tb C BblxoAa,

Hanpl-lMep, 3neKTpOHHOro

TpaHccj:JopMaTopa AIls:t nl-lTa-

HI-1s:t ranoreHHblX naMn (CM.
CTaTblO «TpaHccj:JopMaTop
VT450 - 5IlOK nl-lTaHI-Is:t Ans:t
aBTOM05I-1nbHoi1 annapaTY-

pbl», B 3TOM JKypHane). B

3TOM cnyyae nepeAenKa

3neKTpOHHDrO TpaHccj:JopMa-

TOpa CBOAI-ITCs:t TOIlbKO K yc-
TaHOBKe B Hero CrnaJKI-IBalO-

llIero KOHAeHcaTOpa Ha Bbl-

XOAe ceTeBoro Bblnps:tMI-1Te-
Ils:t (BTOPI-IYHbIH Bblnps:tMI-I-
Tenb eCTb Ha nnaTe 3TOro

YCl-lnI-lTeIls:t).
Ha MI-IKpOCXeMe A1 (LM387)

CAenaH ,QBYXKaHanbHbIH

npe,QBapl-1TenbHblH YCl-1nl-l-
Tenb, YCTaHOBKOH YCV1neHI-1s:t

KOToporo AOCTl-1ralOT Tpe5ye-
MOi1 YYBCTBI-ITenbHOCTI-I YCI-I-
nl-1Tens:t B l.\eIlOM. K03cj:Jcj:JI-1-

l.\l-1eHTbl YCl-lneHI-1s:t B KaHaIlax

YCTaHaBIlI-IBaIOTCs:t nOA50pOM

COnpOTI-1BneHI-1i1 pe31-1CTOpOB
R102 1-1 R202, OT KOTOpblX 3a-

BI-ICI-1T rny511Ha OOC. MI-1KpO-
cxeMa nl-lTaeTCs:t cTa51-1n1-131-1-

pOBaHHblM Hanps:tJKeHl-leM 9V

OT I-1HTerpanbHoro cTa5I-1Il1-1-

3aTopa A4.

5IlOK 3neKTpoHHbiX perynl-l-

pOBOK BblnOIlHeH Ha MI-IKpO-
cxeMe A2 - LM1036. Pery-

Ill-lpOBKI-1 rpOMKOCTI-1, 5aIlaHca

V1 TeM5pa no HI-13KI-1M 1-1 BbICO-

KI-1M yaCTOTaM np0I-13BoAs:tTCs:t

pe31-1CTOpaMI1 P1-P4. npl-1Me-
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HeHl-le 3IleKTpOHHbiX perynl-lpoBoK He TonbKO

n03BOIls:teT pacnOIlaraTb perynl-1pOBOYHble
pe31-1CTOpbl Ha np0l-13BOIlbHOM YAaIleHl-11-1 OT

nIlaTbl YCI-IIlI-1Tens:t oe3 Cnel.\l-1aIlbHblX Mep 3Kpa-

Hl-1pOBKI-I, HO 1-1 ,QaeT B03MOJKHOCTb B ,QaIlbHeii-
weM OpraHI-I30BaTb ynpaBIleHl-le YCI1IlI-1TeneM

npl-1 nOMOllll-I CI-ICTeMbl AI-ICTaHl.\1-10HHOro ynpaB-

IleHI-Is:t, Hanpl-1Mep, OT TeneBV130pa YCl\T.
PerYIls:tTOp rpOMKOCTI-1 - P1. perYIls:tTOp CTepeo-

oaIlaHca - P2. perYIls:tTopbl TeMopa
- P3 P4.

YCl1neHHbJii 1-1 HOpM pOBaHHbJiiCl-lrHaIl Aanee
nocTynaeT Ha ,QBYXKaHaIlbHbIH MOCTOBOH YCI-I-
IlI-1TeIlb MOlllHOCTI-1 Ha MI1KpOCXeMe A3

(TDA15530). MI-1KpOCXeMa npeAHa3HayeHa ,Qm!
paooTbl B aBTOMoo nbHoii TeXH Ke. AKYCTI-1-
yeCKl-1e CV1CTeMbl MOlYT OblTb COnpOTI-1BIleHl-1eM
4-8 Om. np 1COnpOTI-1BIleHI-1 4 Om MaKCI-1MaIlb-
Ha>! MOlllHOCTb oY,QeT oOIlbwe, HO nOTpeoyeTc>!
1-1 oonee MOlllHblii CTOYHI-1K n TaHV1s:t (He
MeHbwe 80W).
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I
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05blYHblH cl-1noBoi1 TpaHccj:JopMaTOp, TaK 1-1
I
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6nOKHpOBaTb YCHnl-1Tenb MOJKHO OTKIllOyeHl-1eM

BblBo,Qa 11. Ha nnaTe BbIBO,Q 11 nOAKIllOyaeTCs:t

K I-1CTOYHI-1KY Yepe3 nepeMblYKY. Ecnl-1 H HO

ynpaBIls:tTb 3Heproc5eperalO1lII-1M peJKI-1MOM
MOJKHO 3TY nepeMblYKY y5paTb, a BbIBO,Q 11

n0,QKIlIOYI-1Tb K cxeMe ynpaBneHI-1s:t.

npaKTl-1yeCKI-1 Bce AeTanl-1 YCl-1nl-1Tens:t pacno-

IlOJKeHbl Ha neyaTHOH nIlaTe C O,QHOCTopoHHeH

pa3BoAKoH ,QopOJKeK.

28

C201

T

C101.l
T C.i+

.

MI-1KpocxeMY A3 He05xo,QI-1MO YCTaHOBI-1Tb Ha

TennooTBo,Qs:tlllI-1H pa,Ql-1aTop. Vl30nl-1pOBaHI-1e
pa,Ql-1aTOpa He Tpe5yeTCs:t, ,QonycKaeTCs:t coeAI-1-
Hs:tTb pa,Ql1aTOp C 051l11-1M MI-1HYCOM.
YCl-1nl-1Tenb MOlllHOCTI-1 Ha 5a3e MI-1KpOCXeMbl
TDA1553 MOJKeT pa50TaTb COBMeCTHO C Il105blM

Apyrl-1M npe,QBapl-1TeIlbHblM YCl-1nl-1TeneM I-1nl-1

YCl-1nI-1TeneM-KOppeKTOpOM, 05eCneYI-1BalO1lII-1M
HOMI-1HanbHOe BbIXO,QHoe Hanps:tJKeHl-1e 0,5V.
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--1f---

-11V -11V
X1 X2.
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C03 AEMnpV1HL\V1nV1AJlbHYK)
PAQV10CXEMY

npOl.\ecc C03,QaHI-1s:t HOBOro KOMnO-

HeHTa He ,QOIlJKeH Bbl3blBaTb KaKI-1X

nl-150 3aTpYAHeHI-IH.
B OKHe Symbol Editor cnpaBa pac-

nonaraeTCs:t OKHO, B KOTOpOM npeA-

CTOI-1T pl-1COBaTb CXeMaTl-1yeCKOe

nYHKT MeHIO Macros 1-1306paJKeHI-1e HOBoro KOMnOHeHTa.

3TOT nYHKT I-1MeeTCs:t r
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

TOIlbKO B nporpaMMe I
3

564GG1 PI-1CYHOK 11.
CircuitMaker 6.0 1-1 I 1

Lr
4

I; 12 1 3
2

& 3

5tf
6

CIlYJKI-1T Ans:t caMOCTOs:t-

TeIlbHoro c03,QaHI-1s:t

He05xOAI-IMbiX KOMno-
I 155nA3.1 155nA32

HeHToB, OTCyoCTBYIO-
I 1

1lI1-1X B 51-15Ill-10TeKe
I 1

nporpaMMbl. TaK, I
Hanpl-1Mep, MHe caMO-

1

MY npl-1WnOCb C03,Qa- 1

BaTb MaKpOCbl KOMno- I
7

HeHToB, 1-1305paJKeH- I 8 6

HblX Ha pl-lc. 11. I 1551E2
155nA3.3 155nA3 4

Ans:t C03,QaHI-1s:t HOBaro 1_ - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

KO nOHeHTaBbl5l-1paeTCs:t Macros=>New. nOs:tB- CHayana, eCIlI-1 3TO He05xOAI-1MO, cIleAyeT
Ils:teTCs:t ,Ql-1anOrOBoe OKHO, B KOTOpOM cne,QyeT HaHeCTI-1 ceTKY. AeIlaeTCs:t :no Bbl50pOM nYHKTa
BBeCTI-I Ha3BaHI-1e HOBoro KOMnOHeHTa 1-1 HaJKaTb Grid (cnpaBa, BHI-13Y). npl-1 JKenaHl-11-1 1-1305pa-
<OK>. nocne 3TOro nos:tBns:teTCs:t OKHO, 1-1305pa- JKeHl-1e MOJKHO AenaTb B YBenl-lyeHHOM MaCWTa-

JKeHHOe Ha pl-1c.12, B KOTOpOM npol-1CXOAI-1T 5e, KO,OpbIH Bbl5l-1paeTCS'I KHOnKaMI-1 <BBepx> V1

npol.\ecc c03,QaHI-1s:t HOBOro KOMnOHeHTa. <BHM3> B 5IloKe View. Benl-1YI-1Ha MacwTa5a (B

npOl.\eHTax) nos:tBns:teTCs:t 3,QeCb JKe.

Anfl pI-1COBaHI-1s:t IlI-1HI-1Ci He05xOAI-1MO cneBa, B

Cnl-1CKe onepal.\ H, Bbl5paTb onepal.\1-I1O Line,
YTO n03BonfleT pl-lCOBaTb nps:tMble n HI-II-1B OKHe

C03AaHI-1s:t KOMnOHeHTa. BblnonHeHl-1e 3TOH one-

pal.\1-11-1 nOKa3aHO Ha pl-1c. 12. B Cnl-lCKe I-1MeIOTCs:t

onepal.\ M ,Qns:t pl-1COBaHl-1fl HeCKOIlbKI-IX Tl-1nOB

nI-lHI-IH, Oflepal.\1-11-1 Ans:t pI-1COBaHI-151 OKp HOCTI-I,
3nnl-1nCa, Ayrl-l.

npOOOn>KeHUe, Ha'ianO s «PK 02-2007)).
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PI-ICYHOK 13

OyeHb BHI-IMaTenbHO He05xOAI-IMO OTHeCTI-1Cb K

YCTaHOBKe BbIBO,QOB (Pin) KOMnOHeHTa. nOMHI'I-

Te, YTO PinDown 0503HayaeT BbIBO,Q KOMnOHeH-

Ta (MI-1KpOCXeMbl, TpaH31-1CTOpa M T.,Q.), pacnoIlo-
JKeHHoro B HI-1JKHeH yaCTI-1 KOMnOHeHTa 1-1 npe,Q-

Ha3HayeHHblH Ans:t nO,Qcoe,Q HeHI-1s:t K KOMno-

HeHTY 3neKl"pI-1YeCKOH nl-lHl-I1-1 CHU3Y. KOMnoHeHT

PinDown- 0503HayaeT TO JKe caMoe, HO BbIXO,Q

or KOMnOHeHTa (I-1nl-1 BXOA Ha KOMnOHeHT)
Bb!nOnHs:teTCs:t C UHsepcueu. Pinleft - BbIBO,Q

pacnonaraeTCs:t C neBOH CTOpOHbl KOMnOHeHTa,

Pinright
- BbIBO,Q ,Qns:t npaBoCi CTOpOHbl KOMno-

HeHTa, PinUp
- BblBOA ,Qns:t BepxHeH CTOpOHbl

KOMnOHeHTa.

npowy 05paTI-1Tb BHI-IMaHl-le Ha pacnOnO>KeH-

Hoe BHI-I3Y CJleBa OKHO, B KOTOpOM 3anl-1CblBa-

IOTCs:t Koop,QI-1HaTbl nlO50H onepal.\l-1l-1, BblnOIl-

HeHHOH HaA KOMnOHeHTOM. AOCTaTOYHO B 3TOM

Cnl-1CKe Bbl5paTb KypCOPOM KaKYIO nl-150 CTOKY,
KaK COOTBeTCTBYlOllIas:t 3TOH CTpOKe IlI-IHI-1s:t (I-1IlI-I
BbIBO,Q, I-IIlI-1 OKp HOCTb) TYT JKe OKa>KyTCs:t

Bbl,QeIleHHblMI-1 KpaCHblM l.\BeTOM.

VI ellle. npl-1 C03,QaHI-1I-1 KOMnOHeHTa nOAAepJK -

BaIOTCs:t TOIlbKO 5YKBbi IlaTI-1HCKoro aIlcj:JaBI-1Ta.PI-ICYHOK 12.
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nYHKT MeHIO Options
nYHKT npeAHa3HayeH ,Qnfl YCTaHOBKI-1 pa3IlI-1Y-

HblX on l.\1-1 Ci ,
HO B nepBblH nepl-1o,Q OCBOeHI-1s:t

Bbl50p nOAnYHKl"OB AOnJKeH COOTBeTCTBOBaTb

pl-lc.13. nOAnYHKT Auto Refresh 0503HayaeT

05HoBneHl-le c03AaBaeMoH cxeMbl B npol.\ecce

pa50Tbl, a nO,QnYHKT Quick Connect - 5blcTpoe
C03AaHl'le Ha,QeJKHOrO 3neKTpI-IyeCKoro KOHTaKTa

B npol.\ecce pa60Tbi HaA C03AaHI-1eM CXeMbl.

nY

II' ,

Hanpl-1Mep, YT05bl nO,QK!lIOYI-1Tb 3eMnIO K BbIBO-

,QY KOMnOHeHTa ,QOCTaTOYHO nO,QBeCTI-1 BbIBO,Q

KOMnOHeHTa 3eMnl-1 C BblBOAOM OCHOBHoro

KOMnOHeHTa. KOHTaKT 6Y,QeT YCTaHoBneH 6e3

coe,QV1HeHI-1s:t 3TI-1X BbIBO,QOB IlI-IHl-1eH.

nO,QnYHKTbl Grid (ceTKa), Title Block (paMKa
,Qns:t Ha MeHOBaHI-Is:tYepTeJKa) 1-1 Border (paMKa
05paMneHI-1s:t YepTeJKa) cne,QyeT Bbl61-1paTb
TonbKO npV1 He05xo,QI-1MOCTI-1.

nYHKT MeHIO View

nOAnYHKT Toolbar BblBOAI-IT Ha 3KpaH nl-1HeHKY
KOMaH,QHbIX KHonOK. 3TOT nOAnYHKl" ,QonJKeH

5bITb BcerAa BbiAelleH.

nOAnYHKT Colors BblnonHs:teT Bbl60p l.\BeTa.
nOIlb30BaTbCfl I-1M cIle,QyeT TonbKO npl-1

He05xo,QI-1MOCTI-1
OCTaIlbHble nOAnYHKTbl B nepl-1o,Q OCBOeHI-1s:t

JKeIlaTenbHO He BbI5V1paTb.

nYHKT MeHIO Simulation

3TO, nYHKT Cn I-1T AIls:t Bbl50pa OCHOBHblX

napaMeTpoB npol.\ecca MOAeIll-1pOBaHI-1s:t pa50Tbi
c03,QaHHoCi CXeMbl. OCHOBHblM s:tBIls:teTCs:t

nO,QnYHKT Analyses Setup.
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Onl-1CaHl-1e napaMeTpOB np0l.\ecca MOAeIll-1pO-
BaHI-1s:t pa50Tbi cxeM He BXO,QI-1T B 3a,Qayy 3TOH

rnaBbl, n03TOMY OCTaHaBIlI1BaTbC5\ Ha oco5eH-

HOCTs:tX 3TOro nYHKTa HeT He05xo,QI-1MOCTI-1. npl1
JKeIlaHI1V1 nO,QroToBneHHoMy 41-1TaTeIlIO He coc-

TaBI-1T 50Ilbworo TPYAa pa305paTbCs:t co BCeMI1

nO,QnYHKl"aM 3TOro nYHKTa MeHIO. Ha pl1c. 14

nOKa3aHO pa50yee OKHO nporpaMMbl C Bbl5paH-
HblM nYHKToM MeHIO Simulation.
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File Edit Macros OptionS View SImulation Window

I [') le;I QI Im + IAI'I I .. Analog Mode

Analyses Setup..

OigitaIOpt!ons...
. L:\Kniga_S Glawa14 g.

l.\eBble pe30HaTOpbl cO,QepJKaTCs:t B pa3AeIle
Crystals 1-1 T.A..
B cpe,QHeM He60nbWOM I1Hcj:JopMal.\1-10HHOM

OKHe cne,QyeT Bbl51-1paTb Ha3BaHI-1e KOMnOHeHTa,
a B TpeTbeM OKHe - Bbl5l-1paeTCs:t Bapl-1aHT
I-1CnOIlHeHI-1s:t Bbl5paHHoro KOMnOHeHTa. CxeMa-

Tl-1yeCKOe 1-1305paJKeHI-1e Bbl5paHHoro KOMno-

HeHTa nOs:tBIls:teTCs:t B OKHe, paCnOIlOJKeHHOM

BBepxy cnpaBa (CM. pl-1c. 15). HI1JKe 3TorO OKHa

DevIces Help
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Ctrl+F8

Ctrl+F6 F

BCheck Pin Connections

Reset

Step

Run

Trace

Ctrl+Q

F9

FlO

Fll

Display Waveforms F12

Scope probe

Display Variable Names

PI-1CYHOK 14.
Bb

nOAnYHKl" Run BKIllOyaeT npol.\ecc MOAenl-1pO-

BaHI-1s:t, nOAnYHKl" Display Waveform Bbl,QaeT Ha

3KpaH rpacj:JI-1K BblnOIlHeHI-1s:t npol.\ecca MO,QeIlI-1-

pOBaHI-15\.

nYHKr MeHIO Window

3TOT nYHKT MeHIO s:tBIls:teTCs:t Tl-1nOBblM AIls:t

Windows npI-1IlOJKeHI1H, n03ToMY AOnOnHI1TeIlb-
HblX nOs:tCHeHI-1H He Tpe5yeT.

nYHKT MeHIO Devices

CIlY>KI1T ,Q1l5\ Bbl50pa 1-1 BblBoAa Ha 3KpaH
pa3nl-1YHbiX KOMnoHeHToB, cO,QepJKallll-1xCs:t B
5115Ill-10TeKe nporpaMMbl.
nO,QnYHKT Browse.ox BbIBO,QI-1T Ha 3KpaH

I1Hcj:JOpMal.\110HHOe OKHO Device Selection,

npeAHa3HaYeHHOe ,Qns:t Bbl60pa KOMnOHeHTa, 1-1

nOKa3aHHoe Ha pl-1c. 15.

VlHcj:JopMal.\110HHOe OKHO Device Selection

ClleBa BBepxy cO,Qep>KI-1T Tpl-1 pacnOnOJKeHHblX

ps:tAOM He50IlbWI-1X OKHa. B KpaHHeM CIleBa

HaXO,QI-1TCs:t nepeyeHb pa3Ill-1YHbiX pa3AenoB

3a,QeHcTBoBaHHoH B nporpaMMe 5115Ill10TeKI-1

KOMnOHeHTOB. TaK, Hanpl-1Mep, aKTI-1BHble KOM-

nOHeHTbl -

TpaH3I-1CTOpbl, ,Q1-10Abl 11 T.n. cO,Qep-
JKaTCs:t B pa3,QeIle Active Components, KBap-
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pacnOIlaralOTCs:t KHOnKI-1 1-1 OKHa pe,QaKl"l-1po-
BaHI-1s:t, npe,QHa3HaYeHHble ,QIlfl Bbl50pa OCHOB-
HblX napaMeTpoB KOMnoHeHTa, ,QIls:t nOBopoTa 1-1

3epKaIlbHoro oT05paJKeHI-1s:t CXeMaTl-1yeCKoro

1-1305paJKeHI-1s:t KOMnOHeHTa.

nOcIle 3aBepWeHI1s:t Bcex onepal.\I-1H no

Bbl50py KOMnOHeHTa cne,QyeT HaJKaTb KIlaBl-1wy
<Place>, B pe3YIlbTaTe yero KapTI-1HKa co cxe-
MaTl1yeCKI-1M 11305paJKeHI-1eM KOMnOHeHTa OKa-
JKeTCs:t Ha nOBepXHOCTI1 pa60yero OKHa npo-
rpaMMbl. Tenepb He05xo,QI-1MO oT6YKcI1poBaTb
3TY KapTVlHKY B npeAHa3Ha4eHHoe Ans:t Hee
MeCTO VI HaJKaTb IleBYIO KIlaBl-1wy MbIWKVI. Ha

pl-1c. 15 nOKa3aH npol.\ecc Bbl50pa TpaH3V1cTopa.
3TOT nOAnYHKT He05xOAI-1MO Bbl51-1paTb Tor,Qa,

KorAa VlMeeTCs:t He05xOAI-1MOCTb YCTaHoBI-1Tb
KaKl-1e TO oco5ble KOHCTPYKTI-1BHble oc05eHHOCTI-1

Bbl5paHHoro KOMnOHeHTa. Ha pl-1c. 16 BblnOIlHeH
nOVlCK ,QIls:t KOMnOHeHTa Resistor.

nYHKT MeHIO Help
nYHKT MeHIO Help He I-1MeeT KaKI-1X TO

oc05eHHOCTe 1-1, Ha MOH B3rns:t,Q, He Tpe5yeT
nOs:tCHeHI-1H.

KOMaHj:\Hble KHOnKI1 CircuitMaker

05paTI-1Mcs:t CHOBa K pVlC. 3, Ha KOTOpOM l.\1-1cj:J-
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NPN Trans B

Ana!og
Connectors

CI'ystals
Data Converters

Digital
Digital Animated

Digital BasIcs

Digital by FunctIon

Digital by Numbe!

Displays
F net on Blocks

; Model/SubcircUit

Darhngtons
DIodes
IG810
JFE10
ME3FE1o
MOSFE1o Depl
MOSFET s: Enh
SCRs:
Tildes:
U niiunctlon

... Vacuum Tubes

+P

PNPTransB
PNP Trans: C

Rotate 90 II Mirror

Labej-V ue'

INPN

,HOI :e
y

D Return

(480) Show' P Analog P Dlglta! P S.ymbol

p 5i 200mW 2[111 30mi\ 300MHz pkg.5C-591.3.2

pSi 200mW 2f],' 30m1\ 300MH, pkg 5C-S91.3.2

pSi 2DDmW 2[111 15mi\ 1 2GHz pkg 5C-591.3.2

p 51 200mW 1 [111 SOmi\ 2GHz pkg 5C-591.3.2

pSi 200mW 2[111 SOOmi\ 219MHz pkg 5C-591.3.2

pSi 1S0mW 6[111 WOmi\ 49DMHz GenPulpAmp pkg SOT -231.3.2

pSI 1 50mW 601 1 OOrnO. 490MHz GenPur mppkg SOT .231.3.2

p 5! 200mW 25'1 WOmi\ 490MHz pkg 3C-S91.3.2

pSi 2DOmW 3[111 1 DOmi\ 490MHz GenPUIpAmp pkg SOT.231.3.2

S; 2DOmW 25'1 SOOmi\ 219MHz k 5C-591.32

1 Em
MSC24D4C
MSC313D
MS01328R
MS018191<-RT1
MSD18191<-ST1

MSD601R
MSD601.ST1
MSD602R

I
I Search.. 1

II Cancel Iplace

P CYHOK15

Circuit!'.laker PRO I!I x

File Edit Macros Options View Simula!ion Window Devices Help

1 1 5I QI + IAt 'II Q.lblIII@:OIU,*IIPI-t»-I j!{:fII-t1 It() 10 I

..

Enter Device name. number Of descllptlon I Resistor

Symbol Model/Subclfcult Descflphon

Find

RDIP14 A
RDIP16
RDIP16A
Resistor
Resistor"A
Resistor'Wlfe
RSIP10
RSIP10.A
RSIP6
RSIP6.A
RSIP8
ASIPB A
SemrReslS"tor
SemlResistorA RESISTOR Dedfult semiconductor resistor
Var Resistor
Var ReslstorA

r:J Return after Place

Search statu,> 171tems round

D Place single II ems
Place II Browse II Cancel

Pl-1c.16.

paMI-1 nOMeyeHbl BCe OCHOBHble KOMaH,QHble

KHOnKI-1 pa50yero OKHa npOrpaMMbl

CircuitMaker Student.

N21 - OCHOBHaS'l Vl3 KOMaH,QHbIX KHonOK npor-

paMMbl, KOTopas:t BKIllOyaeTCs:t no YMOIlyaHV11O

nocne 3anycKa nporpaMMbl B pa5OTY. CnYJKV1T
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,QIls:t Y,QaneHI-1s:t 1-1 pe,QaKTl-1pOBaHI-1s:t KOMnOHBHTOB

(1-1 AaHHblX no KOMnOHeHTaM), pa50Tbi C

nMHI-Is:tMI-1 3neKTpl-l4eCKOH CBs:t31-1 1-1 np\o1 pa50Te C

TeKCTaMI-1.

BCs:tKI-1H pa3, nOCIle 3aBepweH s:tKaKoiii n 50

KOMaH,Qbl, He05xOAI-IMO HaJKI-1MaTb 3TY KOMaH,Q-

HYIO KHonKY C 1-1305paJKeHHOH Ha Heiii CTpeIlKOH.
TOIlbKO B 3TOM KOMaH,QHOM pe>KI-1Me MO>KHO

BbIAeIls:tTb KaKl-1e-TO KOMnOHeHTbl, nepeMelllaTb
CXeMaTl-1yeCKl-1e 1-1305paJKeHl-lfl caM x KOMno-

HeHTOB 1-1 OTHOCs:tlllI-1XCs:t K KOMnOHeHTY 3an ceiii.

2 - KOMaHAHaH KHOnKa ,QIlfl C03,QaHI-Is:t

3IleKl"pI-14eCKI-1X CBs:t3eiii MeJKAY BbIBO,QaMI-1

KOMnOHeHTOB.

N23 KOMaH,QHas:t KHonKa ,Qnfl C03,QaHI-1s:t

TeKCTOBblX 3anl-lceiii.

N24 - KHonKa CIlY>KI-1T ,QIls:t YAaIleH s:t KOMno-

HeHTa I-IIlI-I IlI-1HI-1I-1 3neKTpI-IyeCKOH CBs:t31-1.

N25 - KHonKa nOA 3TI-IM HOMepOM CIl I-1T,QIls:t

nocTyneHyaTOrO YBeIll-1yeH s:t CXeMbl. YT05bl

BepHyl"bCs:t nOCIle YBell YeHI-1s:t K HopMaIlbHOMY

MacwTa5y 1-1305paJKeHI-1s:t CIle,QyeT B rnaBHOM

MeHIO Bbl5paTb View=>Normal Size/Position.
N26 - CIlY>K T ,QIls:t nOBopoTa Ha 90° BblAe-
IleHHoro KpacHblM l.\BeTOM KOMnOHeHTa.
N27 - CIlY>KI-1T ,QIls:t 3epKaIlbHoro oT05pa>KeH s:t

BOKPyr BepTI-1KaIlbHotii OCI-1 Bbl,QeIleHHoro
KOMnOHeHTa.

N28 - KHonKa 1-IH,[\I-1KaTopHas:t, nOKa3blBaeT K

KaKoMY BI-1AY
- aHaIloroBoMY I-1IlI-1 l.\ cj:JpOBOMY

OTHOCI-1TCs:t C03,QaBaeMas:t B pa50yeM OKHe

cxeMa. ECIlI-I Ha KHonKe 1-1305paJKeH TpaH3I-1CTOp,
3HaY TcxeMa aHaIloroBas:t, ecnl-1 305pa>KeH
nOrl-1yeCKI-1H 3IleMeHT VI, TO cxeMa l.\ cj:JpOBas:t.
N29 - I-1CnOIlb3yeTCs:t npl-1 aHaIlorOBOM I-IIlI-I

l.\1-1cj:JPOBOM MOAenl-lpOBaHI-1 .
.......................................................................................................................................

KAK «OT3EPKAnV1Tb»

TEKCTOBblVi AOKYMEHT
PeYb l-1,QeT 0 TOM, KaK MO>KHO I-1CnOIlb3Ys:t

Ocj:JI-1CHble nporpaMMbl HaneyaTaTb Word-oBcKl-1tii

AOKYMeHT (*.doc) B 3epKaIlbHOM 1-1305paJKeHI-1
Ha npl-1HTepe, He I-1MeIOllIeM cj:JYHKl.\1-I1-1 3epKaIlb-
HOtii neyaTI-1. 3ayeM 3TO MO>KeT 5blTb H HO?

Hanpl-1Mep, Bbl peWI-1IlI-I C,QeIlaTb KpaCI-1BYIO

nepe,QHIOIO naHeIlb I-1nl-1 WKaIlY, C MHO>KeCTBOM

HaAnl-lCeH 1-1 npOCTOH rpacj:JI-1KOH. npOllle Bcero

3aroToBKY C,QeIlaTb B WinWord-e, a 3aTeM ee

HaneyaTaTb Ha np03paYHOH nIleHKe, HO TaK,
YT05bl nopowoK 5bln 1-13Hyl"pl-1. OAHaKo, Ans:t
3Toro HYJKeH npl-1HTep C 3epKaIlbHotii neYaTblO.

Xopowo eCIlI-I TaKOtii npl-lHTep eCTb. Ho eCIlI-1

Baw npl-lHTep He MOJKeT neyaTaTb 3epKanbHO,

34

N210 -

I-1CnOIlb3yeTcs:t ,QIls:t nocTyneHyaTOfO

l.\1-Icj:JpoBoro MOAeIll-1pOBaHI-1s:t.
N211 - KOMaH,QHas:t KHonKa, 3anycKalOllIafl B

pa50TY c03,Qaf./HYIO cxeMY, T.e. 3anycKalOllIas:t

npoi.\ecc MOAeIll-1pOBaH S'I.
N212 - KHonKa npeBpalllaeT KYpCOP B HaKO-

HeYHMK 1-13Mep TenbHoronpM50pa, KOTOpblH B

l.\ cj:JPOBOtii cxeMe nOKa3blBaeT COCTOs:tHl-1e B

cxeMbl TOYKe, KOTOpOtii KacaeTCs:t HaKOHeYHI-1K, a

,QIls:t aHaIloroBoH cxeMbl nOKa3blBaeT Hanps:t-

JKeH eI-1IlI-1 TOK B ,QaHHotii TOYKe.

N213 - KHOnKa cnonb3yeTcs:t KaK H,QI-1KaTOp

npl-1 MOAeIll-1pOBaHl-11-1 l.\1-Icj:JpOBbIX cxeM.
N214 -

KOMaHAHas:t KHonKa, nocpeAcTBoM KOTO-

pOH MOJKHO BblBeCTI-1 Ha 3KpaH pe3YIlbTaT

MO,QeIll-lpOBaHl-1fl cxeMbl B BI-1Ae rpacj:JI-1Ka.
N215 - KHonKa CIl I-1T,QIls:t BblBoAa Ha 3KpaH

OKHa Device Selection ,QIls:t Bbl50pa
KOMnOHeHTa 1-1 BbIBO,Qa Bbl5paHHoro KOMno-

HeHTa Ha 3KpaH. AHaIlOrl-1YHO KOMaHAe rnaBHoro

MeHIO Devices=>Browse...x.

N216 - KHonKa CIl I-1T,QIls:t BbIBO,Qa Ha 3KpaH

OKHa Device Search ,QIls:t nOI-1CKa CBOHCTB

KOMnOHeHTa. AHaIlOr YHO KOMaH,Qe rnaBHoro

MeHIO Devices=> Search...X.

N217 - KHonKa I-1cnoIlb3yeTcs:t npl-1 C03,QaHI-1I-1

HOBOro KOMnOHeHTa I-1IlI-1 1-13MeHeHI-11-1 B Bbl,Qe-

IleHHOM KOMnOHeHTe.

N218 -

KOMaHAHas:t KHonKa I-1CnOIlb3yeTcs:t ,QIls:t

3KcnopTa PCB netlist ,QIlfl pa50Tbi C

nporpaMMoiii TraxMaker.

MArHHTHbl nYCKATEAb

MfA 6bITOBO TeXHHKH

HYIO 06MOTKY TpaHccj:JopMaTopa. Ha 05MOTKY

pene nocTynV1T Hanps:tJKeHl-1e, ero KOHTaKTbl

3aMKHyl"Cs:t 1-1 3a5nOKl-lpYIOT KHonKY. Tenepb S1

MOJKHO OTnYCTI-1Tb.

TpaHccj:JopMaTOp,
- MaIlOra5apl-1THbitii Mano-

B HeKOTopblX perl-lOHaX, oc05eHHO B r-----------------------,
ceIlbCKOH MeCTHOCTI-1, yaCTbl nepe501-1 C I

T1
VD1-VD4 K,[/522

3IleKTpOCHa5JKeHl-1eM, onaCHble TeM, YTO B I
9V

MOMeHT B0305HOBIleHI-Is:t nOAaYI-1 3Heprl-1 I II S1

-

npOI-lCXO,Q T Bbl5poc Hanps:tJKeH s:t I -220V : : *

HaCTOIlbKO 50IlbWOH aMnIlMTY,Qbl, YTO I
C1

nOAKIllOyeHHas:t K 3IleKl"pOCeTI-1 annapa- : K1.1 220MI25V

TYpa MOJKeT BbltiiTM 1-13 CTpOs:t. 3TO

CBOHCTBO 3IleKTp YeCKI-1XceTetii, CBs:t3aHO : 30 87

C I-1HAYKl.\l-IeH, 1-1 ero nOCIle,QCTBI-1s:t AaBHO I
1-13BeCTHbi. n03TOMY Ha np0l-13Bo,QcTBe Bce

I
050pY,QoBaHl-1e nOAKIllOyalOT Yepe3 aBTO- I
MaTI-1YeCK eBbiKIllOyaTeIlI-1, TaK Ha3blBae- I
Mble, MarHI-ITHble nYCKaTenl-1. 3TI-I BbIKIlIO- - - - - - - - - - - - - - - - - - - - - - --

yaTeIlI-I OTKIllOyalOT 050pYAoBaHI-1e OT CeTI-1 B MOlllHbltii, co BTOPI-IYHOH 05MOTKOiii Ha 9V 1-1 TOK

CIlyYae npeKpallleHI-1s:t nO,QaYI-1 3Hepr l-1,a nOCIle 100mA. TaKl-1e TpaHccj:JopMaTopbl KI-ITaHCKOro
B0305HOBlleHMs:t 3IleKTpOCHa5>KeHI-I5\, MX HY>KHO np0il13BOACTBa (TLG) iI1llil1 OTeyeCTBeHHble

BKIlIOYI-1Tb, Ha>KaB KHonKY. Hennoxo TaKoiii (Tn112, TBK) yaCTO BCTpeyalOTcs:t B Mara31-1HaX

MarH THbltiinycKaTenb YCTaHOBI-1Tb 1-1 ,QOMa, HO I-Inl-l Ha pblHKe. A pene MO>KHO npl-105peCTI-I B

5e,Qa B TOM, YTO npOMblWIleHHblH nYCKaTenb Mara31-1He aBT03anyaCTeH ,QIls:t «)f{l-1ryIleH».
paCCY TaH Ha 380V, 1-1 KO BceMY npOYeMY He,QOCTaTOK cxeMbl Ha pMcYHKe 1 B TOM, YTO C

CI-1IlbHO ryAI-1T 1-1 caM no ce5e nOTpe5Ils:teT 3Ha- ee nOMOlllblO HeB03MO>KHO 3allll-1TI-1Tb XOIlOAI-IIlb-

Y TeIlbHYIOMOlllHOCTb. HI-IK,
- Aa>Ke npl-l KpaTKOBpeMeHHOM nepepblBe B

AIls:t 3allll-1Tbi npl-150pOB, nOCTOs:tHHO nO,QKIlIO- 3neKTpOCHa5>KeHI-1 OH pa3MOp03I-1TCs:t. Ho

yeHHblX K CeTI-1, MOJKHO C,QeIlaTb MaIleHbKI-IH, 3,QeCb nOAOH,QeT 50nee CnOJKHas:t cxeMa, C aBTO-

«,QOMaWH H» MarHI-1THblH nYCKaTenb, I-ICnOIlb- MaT YeCKI-1M 3aAepJKaHHbiM BKIllOyeHl-leM

3Ys:t MaIlOMolllHbitii Cl-lnOBOH TpaHC-
cj:JopMaTOp, aBTOM051-1IlbHOe 3IleKTpO-
MarHI-1THOe peIle, YeTblpe AI-IOAa, KOH-

,QeHcaTOp 1-1 KHonKY-BbIKIllOyaTeIlb.

CxeMa nOKa3aHa Ha pl-1cYHKe 1. B , ,

HopManbHOM pe>KV1Me KOHTaKTbl pene -220V : :
K1 3aMKHyl"bl 1-1 Yepe3 HI-1X nocTynaeT

ceTeBoe Hanps:tJKeHl-1e Ha nepBI-1YHYIO

05MOTKY MaIlOMOlllHoro TpaHccj:Jop-
MaTopa 1-1 Ha 5blToBbie np 50pbl,
BKIllOyeHHble, YCIlOBHO roBOps:t, B

WTenceIlb X1. npl-1 OTKIllOyeHl-11-1

3IleKTpl-lyeCTBa TOK Yepe3 05MOTKY
TpaHccj:JopMaTopa npeKpalllaeTcs:t 1-1

pene K1 omycKaeT KOHTaKTbl K1.1. B

pe3ynbTaTe OT CeTI-I OTKIllOyaeTCs:t KaK

05MOTKa TpaHccj:JopMaTopa, TaK 1-1 Bce

npl-l50pbl, BKIllOyeHHble B X1.

B MOMeHT nOAa41-1 31leKTpl-1yeCTBa

KOHTaKTbl K1.1 OCTaIOTCs:t pa30MKHY-

TblMI-1 1-1 nl-1TaHl-1e Ha TpaHccj:JopMaTop
1-1 npl-l50pbl, BKIllOyeHHble B' X1 He

nO,QaeTCs:t. YT05bl B0305HOBI-1Tb nl-1Ta-

Hl-1e npl-150pOB H HOHaJKaTb KHonKY

S1. Yepe3 ee KOHTaKTbl Hanps:tJKeHl-1e

CeTI-1 nocTynl-1T Ha npl-l50pbll-l nepBI-1Y- _________ __ _ __________ ____

HaapY3Ka Pl-1c.1

TflnUyeB I.A.

TfP0,ll0J7)/(eHue CJ7e.4yer . . .

AOCTaTOYHO YCTaHOBI-1Tb nporpaMMY «Adobe

Acrobat Distiller» (MOJKHO B3mb Ha

www.adobe.cOmI-1IlI-1 Kyn Tb Ha AI-1CKaX C

Ocj:JI-1CHbIMI-I npl-1nOJKeHI-1s:tMI-I). nocne YCTaHOBKI-I

Y Bac nos:tBI-ITCs:t ellle O,QI-1H npl-1HTep
-

BI-1PTY-
aIlbHbltii - «Acrobat Distiller» (KpoMe 3TOro H -
HO YCTaHoBI-1Tb «Acrobat readeo>, eCIlI-I Ha

BaweM KOMnblOTepe ero HeT).

Tenepb, YT05bl HaneyaTaTb 1-13 WinWord I-1IlI-1

Apyroro npl-1nO>KeHI-1s:t, YTO-IlI-l50 3epKaIlbHo,

H HOBbl5paTb npl-1HTep Acrobat Distiller, Bb15-

paTb B ero CBOHCTBaX «Graphics»
- «Print as

mirroo> 1-1 HayaTb neyaTb. Distiller CAeIlaeT

cj:JatiiIl *.pdf (BaM H HO5Y,QeT ero Ha3BaTb).
3aTeM, oTKpoeTcs:t Acrobat reader, 1-1 TaM nos:t-

BI-1TCs:t Baw TeKCT (I-IIlI-1 1-1305paJKeHl-1e) B 3ep-
KaIlbHOM BI-1,Qe. Tenepb ero MOJKHO HaneyaTaTb,

e 1-13 Acrobat reader, Ha 05blYHOM npl-1HTepe,
He I-1MeIOllIeM cj:JYHKl.\1-11-1 3epKaIlbHOH neyaTI-1.
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(pI-1CYHOK 2). «V13IOMI-1HKa» 3T0i1 cxeMbl B TOM,

YTO OHa BKIl104aeT nl-1TaHl-le HarpY3KI-1 He cpa3Y

nOCIle nOAa41-1 3IleKTpl-IyeCTBa, a Yepe3

HeCKonbKO AeCs:tTKOB ceKYHA. 3TOro BpeMeHI-1 CO

3HaYI-1TenbHbiM 3anaCOM XBaTaeT Ha 3aTyxaHI-1e

B CeTI-1 Bcex nepeXOAHblX npOl.\eCCOB, cnoc06-

HblX HaHeCTI-1 BpeA 050PYAOBaHI-1IO.
B OTIlI-IYl-le OT YCTpOHCTBa, cxeMa KOToporo

nOKa3aHa Ha pl-1cYHKe 1, 3Ta cxeMa nOIlHOCTblO

He OTKIllOyaeTCs:t OT CeTI-1. nepBI-IYHas:t 05MOTKa
MaIloMolllHOro TpaHccj:JopMaTopa BKIllOyeHa B

ceTb nOCTOs:tHHO.

B pa50yeM peJKI-1Me KOH,QeHcaTOp C2 3apflJKeH
Yepe3 pe31-1CTOp R2, n03TOMY Ha BblXOAe Tpl-lr-

repa WMI-1TTa Ha 3IleMeHTaX MI-1KpOCXeMbl D1

5Y,QeT YCToi1YI-1BOe COCTOs:tHl-1e IlOrl-1yeCKOH e,Ql-1-

HI-1l.\bl. KnIOY Ha TpaH31-1CTOpaX VT1 1-1 VT2

OTKpblT Yepe3 Hero nocTynaeT nl-1TaH e Ha

05MOTKY peIle K1. KOHTaKTbl K1.1 3aMKHYTbi 1-1

Yepe3 HI-1X nO,QaeTCs:t nl-1TaHl-le Ha HarpY3KY.

npl-1 OTKIllOyeHl-11-1 ceTeBora Hanps:tJKeHI-Is:t cxeMa

05eCT04 BaeTCs:t 1-1 peIle pa3MbiKaeT KOHTaKTbl

OTKIllOyas:t HarpY3KY OT CeTI-1. KOHAeHcaTOp C2

YCKOpeHHO pa3ps:tJKaeTCs:t Yepe3 l.\enb VD6-R1-
HL 1.
B MOMeHT B0305HOBIleHI-1s:t nO,QaY 3IleKTpo-

3Hepr Ha KOHAeHcaTope C1 B03HI-IKaeT

Hanps:tJKeHl-1e nI-lTaH s:t cxeMbl. V1 KOHAeHcaTop

C2 HaY HaeT Me,QIleHHo 3aps:t>KaTbcs:t Yepe3

pe31-1CTOp R2 o5paTHoe conpoT BIleHl-1e,Q1-10-
,Qa V06. Ha 3aps:tAKY KOH,QeHcaTopa AO Hanps:t-
JKeHI-Is:t, npl-1 KOTOpOM «nepeKI-1,QbIBaeTcs:t» Tpl-1r-

rep WMI-1TTa Ha D1 YXO,QI-1T npl-1MepHO 40-60

ceKYH,Q (BpeMs:t 3aBI-1CI-1T KaK OT eMKOCT C2, TaK

1-1 OT COnpOTI-IBIleH s:tR2).
KaK TOnbKO Hanps:t>KeHl-le Ha C2 ,QOCTl-1rHeT

onpe,QeIleHHoro 3HayeHI-Is:t, Tpl-1rrep WMI-1TTa Ha

01 YCTaHOBI-ITCs:t B eAI-IHI-1YHOe COCTOs:tHl-1e, KIlIOY

Ha TpaH31-1CTOpaX VT1-VT2 oTKpoeTcs:t 1-1 BKIlIO-

YI-IT peIle K1, KOTopoe nOAaeT nl-1TaHl-le Ha no,Q-

neJKalllYIO 3allll-1Te HarpY3KY.

B pe3ynbTaTe pa50Tbi l.\enl-l R2-C2 HarpY3Ka
BKIlI04aeTCs:t B ceTb He cpa3Y nOCIle BKIllOyeHI-1s:t

CeTI-1, 1-1 He npl-1 nOMOllll-1 pYYHOrO ynpaBIleHI-1s:t

nocpeAcTBoM KHonK , a aBTOMaT YeCKI-1, C

3a,QepJKKOH B HeCKOIlbKO ,Qecs:tTKoB ceKYH,Q.

MOlllHOCTb peIle K1 3aBI-ICI-1T OT MOlllHOCTI-1

ynpaBIlS'leMOH I-IM HarpY3KI-I. Ecnl-1 MOlllHOCTb

HarpY3KI-1 He npeBblwaeT 2000W MOJKHO I-ICnOIlb-

30BaTb aBTOM051-1IlbHOe 12-BOIlbTHoe pelle

T na90.3747 I-1nl-1 aHanOrl-1YHoe. npl-1 MeHbWI-1X

MOlllHOCTs:tX MO>KHO I-1CnOIlb30BaTb peIle OT

CI-1CTeM ,QI-1CTaHl.\1-10HHOro ynpaBIleHI-1s:t CTapblX

OTeyeCTBeHHblX TeIleBI-130pOB, a TaK JKe, He

cnel.\l-Ianl-13l-1pOBaHHble OTeyeCTBeHHoro I-IIlI-1

3apy5eJKHOrO np0I-13BO,QCTBa. Ba>KHO YT05bl
peIle Morno KOMMYTl-lpOBaTb Harpy3KY, nl-lTaIO-

llIYIOCs:t OT 3IleKTpOCeTI-I 220V, KOHTaKTbl COOT-

BeCTBOBaIlI-1 KOMMYTl-lpyeMoi1 MOlllHOCTI-I, a

05MOTKa 5blIla paCCYI-1TaHa Ha YBepeHHoe

cpa5aTbiBaHI-1e peIle OT Hanps:tJKeHI-Is:t Ha BbIXO,Qe

Bblnps:tMI-1TeIls:t I-ICTOYHI-1Ka nI-1TaHI-1s:t.

TpaHccj:JopMaTOp nI-lTaHI-Is:t, - Il1050i1 MaIlO-

MOlllHbIH, C nepeMBHHblM Hanps:tJKeHl-1eM Ha

BTOpI-14H0i1 05MOTKe 8-10V 1-1 AonYCKalOllI MTOK

BO BTOPI-1YHOi1 05MoTKe 100rnA (peanbHo cxeMa

OT TpaHccj:JopMaTop 5epeT He 50Ilee 60rnA).
ECIlI-1 5YAeT cnOIlb30BaHO peIle C 05MOTKOH Ha

50Ilbwee Hanps:t>KeHl-le, COOTBeTCTBeHHO H HO

Bbl5paTb TpaHccj:JopMaTOp. B 3TOM cIlyyae,
4T05bl He npeBblwaTb ,QonYCTI-1Moro Hanps:tJKe-
HI-1s:t nI-1TaHI-1s:t ,QIls:t K561nE5 (15V), B03MOJKHO,

MI-1KpocxeMY H HO5YAeT nl-lTaTb Hanps:tJKe-
Hl-1eM, nOHI-1JKeHHblM napaMeTpl-lYeCKI-1M cTa51-1-

IlI-13aTopOM.

CBeTOAI-10A HL 1 CIl I-1T I-1H,Q KaTopOM
Hanl-lYI-1s:t Hanps:tJKeHI-1s:t B CeTI-1, a TaK JKe, pa3ps:t,Q-
HOH l.\enblO KOH,QeHcaTOpa C2, AIlH yCKopeHI-1s:t
era pa3ps:tAKI-1 npl-l OTKIllOyeHl-11-1 CeTI-1.

B cxeMe Ha pl-lcYHKe 2 KOHAeHcaTop C2

,QoIlJKeH 5blTb C MI-1HI-IMaIlbHblM TOKOM YTeYKI-1.

flbl>KUH P.

BHIi1MAHIi1E ! 3JleKTpOHHbIe BepCL-IL-I eBponei:1cKL-IX L-I aMepL-lKaHCKL-IX

paAL-IOTeXHL-IyeCKL-IX >KypHaJlOB (Ha CD) MO>KHO npL-106peCTL-I, nOCJlaB 3anpoc
no 3JleKTpoHHOMY aApecy: t r i 0 d @ lis t . r u. II1JlL-l no nOYTOBoMY aApecy :

160017 BOJlOrAa a/Si 23. B 3TOM CJlY4ae. o6S13aTeJlbHO BJlO>KL-ITe KOHBepT
AJlSl OTBeTa. CD C >KypHaJlaML-I BbICbIJlal<lTCSI HaJlO>KeHHbIM nJlaTe>KOM

(onJlaTa npL-l nOJlyyeHL-IL-I). LJ,eHbI YMepeHHbIe, Ka4eCTBO OTJlL-lYHoe.

Ha CD eCTb nepeBOA4L-1KL-I L-I Bce Heo6xOAL-IMbIe nporpaMMbI.
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CBETOB0ll1.QY6nEP 3BOHKA
COTOBoro TEnECDOHA

C nOBceMeCTHblM BHe,QpeHl-1eM M051-1IlbHbiX

TeIlecj:JOHOB MHOrl-1e nlO,Q1-1 C nOHI-1JKeHHblM cny-
XOM nonYYI-1IlI-1 peaIlbHYIO B03MOJKHOCTb

051l1aTbCs:t co CBOI-1MI-I APY3bs:tMV1 1-1 pOACTBeH-
HI-IKaMI-1 no Tenecj:JOHY,

- 05MeHI-1Bas:tCb SMS-

C0051l1eHI-1s:tMI-1 (paHbwe e,QI-IHCTBeHHbIM cpe,Q-
CTBOM CBs:t31-1 5blIl cj:JaKC). Ho ,Qns:t TOro YT05bl He

nponYCTI-1Tb H HoeC0051l1eH e«M05I-1nbHI-1K»

H HOnOCTos:tHHO AepJKaTb B KapMaHe I-1nl-1 KaK-

TO ellle YTo-5bl MO>KHO TeIlOM nOYYBCTBOBaTb

Bl-I5pal.\1-11O BI-15p03BOHKa. ,[IoMa 3TO He OyeHb

YA05HO, - IlYYWe nOIlOJKI-1Tb TeIlecj:JOH Ha KaKYIO-

TO nO,QCTaBKY C ,QaTYI-1KOM, 3aCTaBIls:t101lII-1M

Ml-lraTb MOlllHYIO IlaMny npl-l nocTynIleHl-11-1

3BOHKa.

npI-1Hl.\l-1nl-lanbHas:t cxeMa CBBTOBoro ,Qy5nepa
nOKa3aHa Ha pl-lCYHKe 1. MeXaHl-IyeCKI-1 (BepHee,
aKycTl-1yeCKI-1) AaTYI-IK F1 coe,QI-1HeH C nO,QCTaB-

KOH, Ha KOTOpylO KIlaAYT TeIlecj:JoH. ,[IaTYI-1K 3TOT,
- nbe303IleKTpl-1yeCKI-1H 3BYKol-13nyyaTeIlb OT

MYIlbTI-1MeTpa. OH npe,QcTaBIls:teT C050H nbe30-

3IleKTpl-1yecKYlO nIlaCTI-1HY C MeM5paHoH 1-1

MOJKeT pa50TaTb He TOIlbKO KaK «nl-1ll1aIlKa», HO

1-1 KaK MI-1KpOcj:JOH. B 3TOM cIlyyae, aKYCTl-IyeCKl-1e

BOIlHbl OT MeM5paHbi I-1nl-1 OT Kopnyca nepeAa-

IOTCs:t nIlaCTI-IHe nbe303IleKl"pl-1Ka 1-1 B HeH B03HI-1-

KaeT 3,[1C.
,[IaTYI-1K BKIllOyeH B 5a30BOH l.\enl-1 YCI-1IlI-1Tenb-

Hora KaCKa,Qa Ha VT1. PeJKI-IM pa50Tbi TpaH3I-1C-
Topa nO,Q50pOM COnpOTI-1BneHI-Is:t R 1 YCTaHOBneH
TaKI-1M, YT05bl Ha ero KOIlneKTope 5blIlO Hanps:t-

>KeHl-1e, pacn03HaBaeMoe BXO,QaMI-1 IlOrl-1yeCKOrO

3IleMeHTa 01.1 KaK ypoBeHb HYIls:t (1,2-1 ,5V).
nOKa «M05I-1IlbHI-1K» He 3BOHI-1T Ha BbIXO,Qe 01.1

e,QI-1H 1-1 l.\a ,
C1 pa3pflJKeH 1-1 Ha BblXOAe D1.4 -

HOIlb. KnlOY Ha VT2 1-1 VS1 3aKpblT 1-1 IlaMna H1

He rOpl-1T.

Bo BpeMs:t 3BOHKa «M05I-1nbHI-1Ka» ero Kopnyc

Bl-15pl-1pyeT, 3Ta BI-15pal.\ s:t nepe,QaeTcs:t ,QaT-
YI-1KY F1. Ha HeM B03HI-IKaeT nepeMeHHas:t 3,[1C,
a Ha KOIlIleKTOpe VT1 I-1MnYIlbcbl, KOTopble Bbl-

OKOIlO 2-3 rl.\ C BblXOAa 01.4 nocTynalOT Ha

KIl104 VT2-VS1. naMna H1 HaYI-IHaeT Ml-1raTb,

npl-1BIleKas:t K ce5e BHI-1MaHl-le.

nl-1TaeTCs:t «IlOrI-1Ka» OT napaMeTpl-1YeCKOrO
cTa51-1nM3aTOpa VD2-R6-R7. Pe31-1CTOpbl R6 1-1

R7 BKIlIOYeHbl nOCIle,QOBaTeIlbHO He nOTOMY,

YTO He HaWIlOCb HY>KHOro HOMI-1HaIla,
- l.\enb 1-13

,QBYX (I-1IlI-I Tpex) pe31-1CTOpOB H HaYT05bl CHI-1-

31-1Tb BepOflTHOCTb np050fl COnpOTI-1BIleHI-1s:t I-Inl-l

np050s:t Yepe3 nblIlb, rp,s:t3'b BIlary, B pe3ynbTa-

Te KOToporo MO>KeT nerKO Bbli1TI-I 1-13 CTpOs:t BCs:t

HI-13KOBOIlbTHafl yaCTb CXeMbl.

naMna BKIllOyaeTCs:t Tl-1pl-1CTOpHblM KIlIOYOM,

n03ToMy OHa nI-lTaeTCs:t nynbcl-1pYlOllIl-1M Hanps:t-

JKeHl-1eM yepe3 MOCTOBOH Bblnps:tMI-1Tenb Ha ,Q1-10-

,Q'ax VD3N06. npl-1 MOlllHOCTI-1 naMnbl ,QO 200W

pa aTOpTl-lpl-1CTOpy 1-1 ,Q1-10,QaM He Tpe5yeTCs:t.
CTa nI-lTpOH,[I814A MOJKHO 3aMeHI-ITb Apyrl-1M

C Hanp51)t!eHl-1eM CTa51-1n1-l3al.\1-I1-1 5-14V. }Kena-

TenbHO, c\TOYKI-1 3peHI-1s:t Ha,QeJKHOCTI-1, YT05bl

cTa5I-1Il TpOH5blIl B MeTaIln YeCKOMKopnyce. A

ellle nyywe BKnIOYI-1Tb ABa O,QI-1HaKOBblx CTa51-1-

nl-lTpOHa nap nIleIlbHO (,Qnfl pe3epBl-1pOBaHI-1s:t
Ha cnyyaH BbIXO:Qa 1-13 CTpOs:t O,QHOro 1-13 HV1X).
B KayeCTBe AaTYI-1Ka rO,QI-1TCs:t npaKTl-1yeCKI-1

nlO5as:t naCCI-IBHas:t 'mbe30nl-1ll1aIlKa» (5e3
BCTpoeHHblX reHepaTOpOB), Hanpl-1Mep, OT

3IleKTpOHHbiX 4aCOB, TeIlecj:JOHHbIX annapaTOa,
MynbTI-1MeTpa.

HanaJKI-IBaHl-le, B OCHOBHOM, CBO,QI-1TCs:t K YCTa-

HOBKe peJKI-IMa VT1, TaK YT06bl Ha ero KOIlIleK-

Tope 5blno Hanps:tJKeHl-1e OKOIlO 1,3V. B Il1050M

cIlyyae, peJKI-1M AOIlJKeH 6blTb TaKI-IM, YT05bl

«npl-1 MOIlyaHI-1I-1» Ha BxoAax 01.4 5blIla e,QI-IHI-1-

l.\a, a BO BpeMs:t pa50Tbi BI-15p03BOHKa Mo5\o1Ilb-
Hora Tenecj:JoHa, - Honb.

nbl>KUH P.
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D1-K17611E12 VD1 KJ!522 D2-K561Kn1

r------------------------------
D1-K17611E12 D2-K561Kn1 :V

I
16

I

VD2

KJ!522

pb150K, H HO HaJKaTb

KHOnKY «ON/CE». A Kor,Qa

B03HI-1KHYT COMHeHI-1s:t, KOp-
M\o1Il n Bbl pbl50K cero-

,QHs:t, MOJKHO 5Y,QeT nO,QoH-
TM K aKBapMYMY 1-1 nOCMOT-

peTb CKOIlbKO BpeMeH

npowIlo OT nocneAHero

KOpMIleHI-1s:t, 3Has:t YTO B

cYTKax 1440 MI-1HYT, a B

yace 60.

CxeMY Ha pl-1cYHKe 2

MO>KHO I-1CnOIlb30BaTb KaK

ceKYH,QoMep, a MOJKHO,

VD2 y5paB M KpocxeMY 01,
n Kfl522 1-13MepflTb yaCTOTY I-1M-

Q1
U

C2 32768Hz
C3 nyIlbcoB OyeHb HI-13K0i1

I 4-15p 4-15p P CYHOK2.
yaCTOTbl. Hanpl-1Mep, MO>K-

1..______________________________ HO C ,QocTaTOYHoi1 TOY-

AI-1MO ellle OTKIlIOYI-1Tb nl-1TaHl-1e 9V CAenaTb HOCTblO 1-13Mep Tb yaCTOTY M raHI-1s:t M ralO-

AeHcTBl-1e «+ 1» 1-1 CHOBa BKIlIOYI-1Tb n TaHl-1e. llIero caeTOAI-10,Qa. HY>KHO C,QenaTb ,QeHCTBl-1e
KaKOBO >Ke npaKTl-1yeCKOe np MeHeHl-1e? no «+ 1», 3aCeYb BpeMs:t B O,QHY M HYTYno XpOHO-

cxeMe Ha pl-1cYHKe 1 MOJKHO cAeIlaTb opl-1r - MeTpy ( IlI-1 05blYHbiM yaCaM C ceKYH,QHoH

HaIlbHblH TaHMep npoT B 3a5bIBY BOCTI-1. cTpeIlKoi1) 1-1 nOAaTb I-1MnYIlbcbl co CBeTOA OAa

Hanpl-1Mep, BaM HY>KHO ,QenaTb KaKl-1e-TO ,Qei1cT- Ha BbIBO,Q 9 02. no KanbKyns:tTopy MOJKHO 5YAeT
B s:t KaJK,Qbli1 ,QeHb IlI-1 C ,QPyrl-1M HTepBaIlOM, onpeAeIl TbCKonbKO pa3 BcnblxHyn CBeTO,Q O,Q

Hanpl-1Mep, non BaTbl.\BeTbl, KOpM Tbpb150K. 3a OAHY MI-1HYTY. 3aTeM 3TO Y CIlOpa3AeIl Tb

B03ne KaJK,QOrO 1-13 05beKTOB MO>KHO nOIlOJK Tb Ha 60.

no TaKoMY TaHMepy. Tenepb, BblnOIlHI-1B

He05Xo,QMMble ,QeHcTB s:t,Hanpl-1Mep, nOKOpMI-1B

KAnbKyn>=lTOP - «MlItHYTOMEP»

COrnaCI-1TeCb, He
BceM paA1-10Il1051-1TeIlb-
CKI-1M pa3pa50TKaM

cpa3Y y,QaeTCs:t HaHTI-1

npaKTl-1yeCKOe npl-1Me-
HeH e.B03MOJKHO Ae-
no B caMOM CIlOBe

«paA OIlI05I-1TeIlb»,

TBOps:tlllI-1H He CTonbKO

paAM ,Qena, CKOIlbKO

pa,Q n105B K paA O-

TeXHI-1Ke. BOT 3TOH

pa3pa50TKe cpa3Y He

HaH,QeWb ,QOCTOHHoro

npI-1MeHeH s:t, a Be,Qb

I-1Aes:t Opl-1r HaIlbHas:t.

A B03HMKIla 3Ta I-1Aefl

Y aBTOpa nOCIle nOKyn- P CYHOK1.
KI-1 KapMaHHoro M KpO- '-_______________________________

KaIlbKyIls:tTopa, KOTOpblH npo,QaBel.\ no OWI-15Ke pOM
- «11» (<<3»). 3TO npl-1BOAI-1T K OTKpblTl-11O

ynaKoBan B KapToHKY OT KapMaHHblx KIllOya MeJK,QY BblBOAaMI-1 3 4 02 (HaJKaTl-1e

3neKl"pOHHb1X yaCOB. BpoAe, epYHAa, HO Mbl JKe KHOnKI-1 «+»). no cna,QY cj:JopMl-1pyeTcs:t KO,Q

paAI-10IlI05I-1Ten ,
-

nlO,Q1-1 TBOpYeCKl-1e... ynpaBIleHI-1s:t «00» (<<0»). 3TO OTKpblBaeT KIlIOY

Ha pl-1cYHKe 1 AaHa cxeMa TOro, KaK 05blYHblH MeJK,QY BbIBO,QaM 12 1-1 13 D1 (HaJKaT eKHonK

KapMaHHbli1 MI-1KpOKaIlbKYIls:tTOP MOJKHO npeBpa- «1»). TaKI-1M 05pa30M, KaJK,QYIO MI-1HYTY nOKa3a-

TI-1Tb B «MI-1HYToMep» (no aHaIlor C ceKYH,Qo- H s:tKaIlbKYIls:tTopa YBeIlI-1YI-1BaIOTcs:t Ha eAI-1H l.\Y.

MepoM). CxeMa np nOMOlll KIllOyei1 MYIlbT - 50Ilee npaKl"I-1YHbiM 5YAeT ceKYH,QoMep, HO

nIleKcopa 02, nO,QKIllOyeHHbiX napaIlIleIlbHo cAeIlaTb ero no cxeMe, nOKa3aHHoH Ha p c.1

KHonKaM «1» 1-1 «+» KaIlbKYIls:tTopa, nep oAI-1- np05neMaTI-1YHo. 50IlbWI-1HCTBO KaIlbKYIls:tTOpOB

YeCK ,KaJK,QYIO M HYTYAeIlaeT Aei1cTB e«X+1» C,QeIlaHbl C 3aAepJKKOH peaKl.\ 1-1Ha KIlaBl-1aTypbl,

KaJK,QYIO MI-1HYTY nOKa3aHI-1s:t Ta5Ilo KaIlbKYIls:t- 3TO HY>KHO AIls:t I-1CKIllOyeHI-1s:t OWI-150K OT ,QpoJKa-

Topa YBeIlI-1Y BaIOTcs:t Ha eA H l.\Y.npl-1 CTaH- HI-1s:t PYK I-1IlI-1 ,Qpe5e3ra KOHTaKl"OB. 05bIYHO,

,QapTHoM BOCbMl-1pa3ps:t,QHoM Ta5Ilo nOIlyYaeTcs:t HaJKaTl-1e KHonOK C nep o,QoMMeHee ceKYHAbl
CyeT BpeMeHI-1 ,QO 99999999 M HYT,TO eCTb, np BOA TK OWI-15KaM. A B 3TOH cxeMe, eCIlI-1 ee

TeOpeTl-1yeCK , 50nee 190 neT (!). B Il1050H nepe,QeIlaTb B ceKYH,QOMep, H HO5Y,QeT HaJKI-1-

MOMeHT nOKa3aHI-1s:t MOJKHO C5POCI-1Tb HaJKaTl-1eM MaTb KHonKI-1 ,QBa pa3a B ceKYHAY.
KHonK «ON/CE» KanbKyns:tTopa. nocne 3TOro YnpOCTI-1B cxeMY HeMHoro YCIlOJKHI-1B
O,CyeT BpeMeHI-1 HaY HaeTC5\C Hyns:t. nOp5\AOK Hayana pa50Tbl, MOJKHO C,QenaTb

Pa50TaeT cxeMa cne,QYIOll\ M 05pa30M. Ha npl-150p, OTCY TbIBalOll\I-1HceKYH,Qbl IlI-1 MI-1HYTbl
3BecTHoi1 M KpocxeMeK176V1E12 (01) CAeIlaH B 3aB C MOCTI-1OT nOnOJKeH s:tnepeKIllOyaTens:t

reHepaTOp MnynbcoB, cIleAYlOllIl-1X C nepl-1o,QoM S1 (pl-1c. 2).
B O,QHY MI-1HYTY. CxeMa BKIllOyeHI-1s:t MI-1KpOCXeMbl HaYI-1HaeTcs:t pa50Ta cxeMbl C Ha50pa Ha

Tl-1nOBas:t. MI-1HYTHbre I-1MnYIlbcbl BbIAeIls:tIOTCs:t KaIlbKYIls:tTope «+ 1 ». 3aTeM MOJKHO BKIlIOYI-1Tb

Ha ee BblBOAe 10. ,[IaIlee, Ha ABOHHOM MYIlbTI-1- nl-1TaHl-1e 9V. B 3aBI-1CI-1MOCTI-1 OT nOIlOJKeHI-1s:t S1,

nIleKcope K561 Kn1, cneAyeT ,QBOHHOi1 KIlIOY, cxeMa KaJK,QYIO ceKYHAY Il MI-1HYTY 5YAeT

M TI-1PYlOllI HHaJKaTl-1e KHonOK M KpoKaIlbKY- «HaJK MaTb»KHonKY «=», YTO 03HayaeT nOBTop

ns:tTopa. Wenl-1 R4-C4-R3 1-1 R5-C5-R6 cIl aT AeHcTBI-1s:t, nOKa3aHI-1s:t KaJKAbli1 pa3 5y,QYT

,QIls:t cj:JOpMl-1pOBaH s:t Ha cna,Qax cj:JPOHTaX yBeIl YI-1BaTbcs:t Ha e,QI-1H l.\Y. B «ceKYHAoMep-

BblXOAHblX MnYIlbcoB MI-1KpOCXeMbl 01, 50Ilee HOM» peJKI-1Me TeOpeTl-1yeCKI-1 B03MOJKeH CyeT ,QO

KOpOTKI-1X I-1MnYIlbcoB, B TeyeHl-1e ,QeHCTBI-1s:t 99999999 ceKYHA, TO eCTb, 50Ilee yeM ,QO Tpex

KOTOpblX npOI-1CXOA T«HaJKaT e» KHonOK KaIlb- IleT. He,QOCTaTOK TaKOH cxeMbl B TOM, YTO ,QIls:t

KYIls:tTOpa. TOro YT05bl C5pOC TbnOKa3aHI-1s:t KaIlbKYIls:tTopa
VI TaK, no cj:JPOHTY «MI-1HYTHOro» I-1MnYIlbca ,QO HYIls:t 1-1 HayaTb CyeT CHOBa, He AOCTaTOYHO

cj:JopMl-1pyeTCs:t KO,Q ynpaBneHI-1s:t MYIlbTl-1nIleKCO- OAHoro Ha>KaTI-1s:t KHOnKI-1 «ON/CE», - He05xo-
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CYXOBeeB H.A.

AAT4V1K - «KTO-TO 3A ABEPbtO»
r----------------------- 1

3Ta cxeMa MOJKeT CIl I-1Tb cBoe05pa3- I + C1100M VD1 KJ!522 P1 KYLj-1

I
+12V

HblM oxpaHHblM YCTPOHCTBOM 1-1 aBTOMaT - R5
yeCKOH 3BOHKOBOH KHonKOH. I F1 22K

CYTb pa50Tbi cxeMbl B TOM, 4TO OHa
I

'

pearl-1pyeT Ha nOHI-1JKeH e OCBellleHHOCTI-1
I

HeKOToporo yyaCTKa Bawei1 BXO,QHOH ,QBepM. :
ECIlI-1 Baw nOAbe3A «l.\I-1BI-1IlI-130BaHHbli1», TO

I
CBeT IlbHI-1KHa neCTH YHOHKIleTKe 05blYHO I
I-1CnpaBeH. <POTOAaTY K paCnOIlOJKeH Ha I
BaweH BXO,QHOH ,QBep TaK, YTO Kor,Qa I 27K

nepeA HeH CTO TyeIlOBeK, OH CBOI-1M TeIlOM L_______________________

3aCIlOHs:teT CBeT OT IlaMnbl CBeT IlbHI-1Ka.Ha

3TO AaTYI-1K cpa5aTblBaeT, 3aMblKas:t KpaTKO-

BpeMeHHO 3BOHKOBYIO KHonKY.

KOH,QeHcaTOp C3 H eH,QIls:t OrpaH YeHI-1s:t

BpeMeHI-1 3aMKHYToro COCTOflHI-1s:t KOHTaKTOB P1.

F1 - cj:JOTOTpaH3 CTOpOT CTapOH Wapl-1KOBOH
KOMnblOTepHOH MbIW (n.1).
YCTaHOBKa YYBCTB TeIlbHOCT- nepeMeHHblM

pe31-1CTOpOM R 1.

22 -ll
K 3eOHKoeoD

KHonKe

Pene KYW-1,
- CI-1IlOBOe peIle OT ,QI-1CTaHl.\1-10H-

Horo ynpaBIleH s:tCTaporo TeIleBl-130pa.

CHeaupeB 0.

flumepamypa :

1. CHeaupes 0. C/Jomopene U3 «MbIWKU».

>KPaOUOKoHcmpYKmop 07-2005, c. 32-33.
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WAXMATHblE 4ACbl H\o1K\o1. n03TOMY, He3aB\o1C\o1MO OT YPOBHei'i Ha

BblXOAaX 3neMeHTOB D1.1 1-1 D1.2, 05a TpaH3\o1C-

TOpa OCTaIOTCs:t 3aKpblTblMI-1, a CTpenKI-1 4aCOB
WaXMaTHble 4aCbl cny- 1-

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

-,
JKaT Ans:t OTC4eTa BpeMe- I V01 Kfl522 C21000M I
HI-1, KOTopoe KaJKAbli'i 1-13 I I
I-1rpOKOB 6epeT Ha 06,QY- I I
MblBaHl-1e XO,QOB. CYM- I I
MapHoe BpeMs:t, nocne, I I

\o1rpaeT BaJKHYIO ponb B I I

peWeH\o1\o1 ap61-1TpOB 0 I I

TOM, KTO n06eAI-1Tenb.
I I

05bl4Hbie waXMaTHble : :
4aCbl COCTOs:tT 1-13 ,QBYX I I
4aCOBbiX MeXaHI-13MOB C

I I

l.\\o1cj:Jep6naTaMI-1. KaJKAbli'i I I
\013 MeXaHI-13MOB MOJKHO I

I
I

OCT3HOBI-1Tb \o1n\o1 3anyc- I I
TI-1Tb B nlO50H MOMeHT, I I

npl-1 nOMOllll-1 nepeKIl104a- I - 9V + I

Ten s:t
, pacnOnOJKeHHOrO '- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J

HaBepxy Kopnyca 4aCOB, 1-1 BbtnonHeHHoro B HenO,QB\o1JKHbIMI-1.

B\o1Ae KHOnK\o1. Ellie eCTb KHonKa, OCTa- CI-1Tyal.\l-1s:t MeHs:teTCiI OT HaJKaTI-1s:t Ha S 1 I-1nl-1

HaBIl\o1BalOllIas:t 06a MeXaHI-13Ma. S2. npeAnOnOJK\o1M HaJKan\o1 S1, Tpl-1rrep D1.1-
OA\o1H \o1rpOK, c,QenaB XOA, HaJKI-1MaeT CBOIO D1.2 YCTaHaBnI-1BaeTcs:t B COCTos:tHl-1e eAI-1HI-1l.\bl

KHonKY Ha 4acax. 3TO OCTaHaBIlI-1BaeT Mexa- Ha BblxoAe D1.2, 1-1 oAHoBpeMeHHo, 4epe3
HI-13M ero 4aCOB 1-1 3anycKaeT MeXaHI-13M npOTI-1- OTKPbIBWI-1i'iCs:t AI-10A VD1 Tp\o1rrep D1.3-D1.4
BOnOnOJKHOrO I-1rpoKa. YCTaHaBnI-1BaeTcs:t B COCTos:tHl-1e eAI-1HI-1l.\bl Ha
B npOAaJKe waXMaTHble 4aCbl 5blBalOT peAKo BblxoAe D1.4. /11-10Abl VD3 1-1 VD4 3aKpblBalOTcs:t

(,QaJKe B Mara31-1HaX cnopnOBapOB), HO pa,Ql-1o- 1-1 nepecTalOT Bnl-1s:tTb Ha Hanps:tJKeHI-1s:t Ha 6a3ax
nlO51-1TenIO nOAcl-1ny c,QenaTb I-1X caMocTOs:tTenb- VT1 1-1 VT2. A, nocKonbKY, Ha BblxoAe D1.2 eCTb

HO, I-1cnonb3Ys:t ,QBa MeXaHI-13Ma OT KI-1Tai'icKI-1X eA I-1H \01 l.\a , TpaH31-1CTOp VT1 OTKpblBaeTcs:t 1-1 AaeT
KBapl.\eBbiX 6YAI-1nbHI-1KoB 1-1 HeKoTOpoe KOIlI-1- TOK Ha 6Y,QI-1IlbH\o1K 51, KOTOpblH Ha41-1HaeT
'-IeCTBO ,QeTaneH. OTC4eT BpeMeHI-1.
Ha p\o1cYHKe nOKa3aHa cxeMa TaKI-1X waXMaT- nocne HaJKaTI-1s:t KHOnK\o1 82 npOI-1CXO,Qs:tT aHano-

HblX 4aCOB. 5YAI-1nbHI-1KI-1 51 1-1 52 nI-1TaIOTCs:t OT r\o14Hbie npOl.\eCCbl, HO e,QI-1HI-1l.\a B03HI-1KaeT Ha
061l1ero I-1CTO'-lH\o1Ka Hanps:tJKeHl-1eM 9V (6noK nl-1- Bblxo,Qe 01.1 1-1 OTKpblBaeTcs:t KIl104 VT2 1-1 BKIlIO-
T3H\o1i1 OT TeneB1-131-10HHoi'i I-1rpoBoi'i np\o1CTaBKI-1) 4aeTCs:t 5YAI-1nbHI-1K 52. npl-1 TOM, KIl104 VT1
4epe3 cBoe06pa3Hbie napaMeTpl-14eCKI-1e CTa61-1- 3aKpblBaeTCs:t 1-1 CTpenKI-1 51 OCTaHaBnI-1BaIOTCs:t.
1l\o13aTOpbl, COCTOilllll-1e \013 CBeTOAl-1o,QOB HL 1 1-1 4T05bl OCTaHOBI-1Tb 06a 4aCOBbiX MeXaHI-13Ma
HL2 \01 pe3\o1CTOpOB R7 \01 R8. 5YAI-1IlbH\o1KI-1 HY>KHO HaJKaTb KHonKY S3. Tpl-1rrep D1.3-D1.4
nl-1T3IOTCs:t Hanps:tJKeHl-1eM 1,6V, na,QalOllI\o1M Ha npl-1MeT HyneBoe COcTos:tHl-1e, 1-1 6a3bl TpaH3I-1C-
cBeTO,Ql-1o,Qax. TpOB VT1 1-1 VT2 WYHTl-1pyIOTCs:t AI-10AaMI-1 VD3 \01
YnpaBneH\o1e oCYlllecTBns:teTcs:t ABYMs:t Tpl-1rre- VD4. ,Q1-10Abl VD6 1-1 VDS HYJKHbl Ans:t 60nee

paMI-1 Ha 3neMeHTax MI-1KpOCXeMbl D1. KHonKI-1 nOIlHoro 3aKpblTI-1s:t TpaH31-1CTOpOB (OHI-1 c03AalOT
81 1-1 S2 cnYJKaT ,Qns:t nepeKIl104eHI-1s:t 5YAl-1nbH\o1- He60nbwoe nOnOJKI-1TenbHOe CMellleHl-1e Ha
KOB, a KHonKa S3 ,QIl>! BbIKIlI04eHI-1s:t 060l-1x 3MI-1nepaX TpaH3I-1CTOpOB).
6Y,Ql-1nbH\o1KOB o,QHoBpeMeHHo. PaCCMOTpl-1M
pa60TY CXeMbl.
B MOMeHT BKIlI04eHI-1s:t nl-1TaHI-1s:t (I-1Mnynbc TOKa

3aps:tAKI-1 C1) I-1nl-1 OT HaJKaTI-1s:t KHOnKI-1 S3 npol-1c-
XO,Q\o1T YCTaHoBKa Tpl-1rrepa D1.3-D1.4 B COCTO-
s:tH \o1e , B KOTOpOM Ha BbIXO,Qe 3IleMeHTa D1.4

BCTb nOr1-14eCKI-1i'i Honb. ,Q1-10Abl VD3 \01 VD4

OTKpbIBaIOTcs:t 1-1 WYHTl-1pylOT 6a3bl TpaH3I-1CTOp-

HblX KIl104ei'i VT1 1-1 VT2 4epe3 KOTopble, KorAa

OHI-1 OTKpbITbl, nocTynaeT nl-1TaHl-1e Ha 5YAI-1Ilb-

BHYTPHCAJIOHHhIll
TIJIA<1>0H )])151 «)KHryJIEt!»,
HA CBETO)J:HO)J:AX

,QeB>!Tb CBeTOAV1O,QOB V1 nonHa51

51pKOCTb (rops:tT Bce CBeTO,Q\o1O,Qbl).
PeJK\o1Mbl nepeKIlIO'-IaIOTC>! C no-

MOlllblO ,QBYX KBa3\o1CeHCOpHbiX

KHonOK 81 \01 S2. KHonKOi'i S1 MOJK-

HO nocneAoBaTenbHo (no Konbl.\y)

r------------------------------------------
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Pl-1c. 1. I

,__________________________________________J

CeMeHOS An.

Ocj:JopMneHl-1e canOHa KIlaCCI-14eCK\o1X «JKl-1ry- Bbl61-1paTb peJK\o1Mbl nOnOBI-1Hbl ilpKOCT\o1, nonHoi'i

neH» BeCbMa aCKeT\o14HO. Oc05eHHo Henpl-1s:tTHo s:tpKOCTI-1 \01 BbIKIlI04eHI-1i1, a KHonKoH 82 MOJKHO

OTcYTcTB\o1e OCBeTI-1TenbHOro nnacj:JoHa Ha cpa3Y BbiKIl1041-1Tb CBeT\o1nbHI-1K.

nOTonKe Ha,Q nepeAH\o1M CTeKIlOM. B aBTOMO- rpynnbl CBeTO,Q1-10,QOB BKIlI04aIOTCs:t KIl104aM\o1

6l-1ns:tx 60nee n03AHI-1X MO,Qenei'i (BA3-21 08- Ha noneBblX TpaH3\o1CTOpaX VT1 \01 VT2, a ynpaB-

2115) B aTOM MeCTe eCTb CBeTI-1IlbHI-1K opl-1rl-1- ns:teT 3TI-1MI-1 KIl104aMI-1 cxeMa Ha AB0\o14HOM

HaIlbHoi'i KOHCTPYKl.\M\o1, B «JKl-1ryns:tx» JKe, TOnbKO C4eT41-1Ke D1. 3AeCb MOJKeT pa60TaTb n1060i'i

ABe TYCKIlble naMn04KI-1 B npoeMax ABepei'i, HI-1 AB0I-14Hbli'i C4eT4I1K, I1MelOllIl1i'i He MeHee 2-x

41-1TaTb, HI-1 paCCMaTpl-1BaTb KapTY MeCTHOCTI-1 C pa3ps:tAOB (@). KHonKoi'i S2 06HYIls:tIOT C4eT4I-1K,

I-1X nOMOlllblO HeB03MOJKHO. a KHonKoi'i S1 1-13MeHilIOT ero COCTOs:tH\o1e. Ljenb

YCTaHOBKa Ha AeKopaTI-1BHYIO naHenb MeJKAY R3-C2 CIlY>KI-1T Ans:t nO,QaBneHV1s:t Ape6e3ra KOH-

npOTI-1BOCOnHe4HbiX K03blpbKOB OnT\o14ecKoro TaKTOB KHOnKI-1, a KOHAeHcaTOp C1 YCT3HaBnl-1-

CBeTl-1nbHI-1Ka OT nepe,QHenp\o1BO,QHbIX MOAenei'i BaeT nllacj:JOH B \o1CXO,QHoe BbiKIl104eHHoe

I-1nl-1 OT «Bonrl-1 » 3aTpYAHI-1TenbHa, TaK KaK COCTOs:tHl-1e.

Tpe6yeTCs:t CHs:tTb 3TY naHenb 1-1 Bblpe3aTb B Hei'i /1eTanl-1 paCnOIlOJKeHbl Ha OTpe3Ke MaKeTHoi'i

OTBepCT\o1e, K TOMY JKe, rny61-1Hbl OKa3bIBaeTCs:t ne4aTHoi'i nnaTbl pa3MepaMI-1 110x40MM. Ha

HeAoCTaT04HO 1-1 KOHTaKTbl nnacj:JoHa OKa3b1Ba- p\o1cYHKe 2 nOKa3aHO npl-1MepHOe paCnOIlOJKeHl-1e

IOTCs:t B onacHoH 5n\o130CT\o1 OT JKene3a KpblWI-1. ,QeTanei'i.

YCTaHoBKa nnacj:JoHa Ha nOTOnKe, TaK KaK 3TO r
- - - -- - - - - - - - - - - - - -

--I
C,QenaHO Ha «BocbMepKe» TOJKe 3aTpYAHI-1Tenb- I Pl-1c.2. HL10-12 HL13-15 HL1B-18

I
HO, 1-13-3a cOBepweHHo Apyroro MaTepl-1aIla 1-1 I

HL1-3 HL4-B HU-9
I

KOHCTPYKl.\1-11-1 06\o1BKI-1 KpblW\o1 «JKl-1rynei'i». I t:::\
VTJ

I

Oml-1MaIlbHblM OKa3ancs:t Bapl-1aHT caMOCTOs:t- I \(!/

6
J=cJJ i

TeIlbHoro 1-13roToBneH\o1s:t CBeTl-1nbHI-1Ka, I-1CnOnb- I 01 0 0 0000
J1

VT2
I

3Ys:t B Ka4eCTBe Kopnyca nOABI-1JKHYIO nonOBI-1HKY
I ,

Kopnyca BHYTp\o1CanoHHoro nllacj:JOHa aBTOM061-1-: @ 0 0 0000 J1==L-LJ I

ns:t BA3-2108, 1-1 CBepxs:tpKI-1X CBeTO,QI-1O,QOB
I

I

6enoro l.\BeTa B Ka4eCTBe I-1CT04HI-1Ka CBeTa.
I :

CxeMa CBeTl-1nbHI-1Ka nOKa3aHa Ha pl-1c. 1. ---------------------.-

Bcero cBeTo,QI-10AOB 18 WT. 3TO KOIll-14eCTBO CBeTO,Ql-1o,Qbl, - cBexps:tpK\o1e, 6enoro CBeTa, C

pa361-1TO Ha weCTb rpynn no Tpl-1 CBeTOA\o1o,Qa, a naAeH\o1eM Hanp51JKeHI-1i1 3.2V (MapKa He \o13BeCT-

rpynnbl pa3,QeneHbl ellle ABe Ha ABe rpynnbl, Ha). 41-1cno CBeTO,Q\o10AOB MOJKHO YBen1-141-1Tb,

KaJKAas:t 1-13 KOTOpblX (no 9 cBeTo,Ql-1o,QOB) BKIlIO- Hanpl-1Mep, CAenaB no 12 B rpynne (Bcero 24).

'-IaeTCs:t O,QHI-1M KnlO40M Ha noneBOM TpaH3V1CTO-

pe. Bcero MOJKHO Bbl51-1paTb 1-13 Tpex peJKI-1MOB, -

Bb1KIl104eHl-1e, Kor,Qa Bce CBeTO,Q1-10,Qbl norawe- ManuHuH B. A

Hbl, nOIlOBI-1Ha s:tpKOCTI-1, Kor,Qa ropl-1T TonbKO

flumepamypa :

1. CeMeHos An. WaxMamHble 4aCbl U30SYX
KSapljesblX 6younbHUK06.
>KPaOUOKoHcmpYKmop 01-2007, cmp. 37-38.
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,ZJ:AT'llHK YPOBH5I EEH3HHA
OXPAHHbIll JJ:AT'llHK

npOCTblE CXEMbf

,---------'1
Pl-1c.1,

I
I
I

BbICOKas:t CTOI-1MOCTb MOTOpHOro TOnnl-1Ba, ero Kone6aHI-1s:t (Bon- I

cnoc06CTByeT BOPOBCTBY 5eH31-1Ha 1-13 6aKOB, HeH\o1s:t) npl-1BoAs:tT K I

CTOs:tlllI-1X H04blO BO ABope aBTOM06I-1neH. K CO- nepeKIl104eHI-11O KOM- I

JKaneHI-1IO, 60llbWI-1HCTBO aBTOM061-1nbHbiX cl-1r- napaTopa, no BXOAY, I

HanI-13al.\Hi1, KaK nOKynHblx, T3K 1-1 caMoAenb- Ha KOTOpbli1 BxoAHoe I

HbIX, He I-1MelOT cnel.\l-1anbHblX cpeACTB, oxpa- Hanps:tJKeHl-1e nOCTY-
I

Hs:tlOllII-1X 5eH306aK. A BceB03MOJKHbie np06KI-1 C naeT 5e3 3aAepJKKI-1. _ _ _ _ _ _ _ _ _ J
3aMKaMI-1 MaIlO 3cj:Jcj:JeKTI-1BHbl, K TOMY JKe, B ,QaTYI-1K, COCTOs:t1ll1-1i11-13 COnpOTI-1BneHI-1i1I-1HAI-1-
31-1MHee BpeMs:t OHI-1 3aKIlI-1H1-1-

r---------------------------..,
BaIOTCs:t.

I
1

npl-141-1HOH pa3pa60,KI-1 AaHHoro I

+12V
I

AaT41-1Ka nocnY>KI-1IlI-1 BblWe- I
+12V

R4120K
I

1-13nOJKeHHbie 06cTos:tTenbcTBa, I ,:, ""
I

HO KaK Bbls:tCHl-1nOCb n03JKe, I BbIX.
I

AaT4\o1K nOIlY41-1ncs:t YHI-1Bep- I
I

canbHblM, cpa5aTbiBalO1lII-1M He I
I

TonbKO Ha nonblTKY onYCTO-
I '" :

WeHI-1s:t 5eH306aKa, HO 1-1 Ha
I

R I
nlO6ble YAapbl, HaKIlOHbl 1-1

I 2 ;;

I
+

C1

I
Ka4aHI-1s:t KY30Ba aBTOM06I-1Ils:t. :

1M 10m
Pl-1c.21

IIIAes:t 3aKIl104aeTCs:t B TOM, --------------------________1

4T05bl I-1CnOIlb30BaTb B Ka4eCTBe pa504ero KaTOpa Pili \01 nepeMeHHoro pe31-1CTOpa Rill

aneMeHTa AaT41-1Ka nonIlaBOK wTaTHoro AaT41-1Ka cj:JaKTI-14eCKI-1 06pa3yeT Aenl-1TeIlb Hanps:tJKeHI-1s:t
ypOBHs:t TOnnMBa, 1-1 Me 10 1lI1-1i1cs:t Ha nlO60M 60pTOBOH CeTI-1 aBTOM05I-1nil, BblXOAHoe Hanps:t-
aBTOM06\o1ne. ,QaT4I-1K 06bl4HO COCTO\o1T (pl-1CYHOK JKeHl-1e KOTOporo 3aBI-1CI-1T OT KOnl-14eCTBa 5eH-

1) 1-13 nonnaBKa, MeXaHI-14eCKI-1 COeA\o1HeHHoro C 31-1Ha B 6aKe. 3TO Hanps:tJKeHl-1e 4epe3 Aenl-1Tenb

nepeMeHHblM pe31-1CTOpOM 1-1 MarHI-1TO- 1-13 pe31-1CTOpOB R1-R5 nocTynaeT Ha BXOAbl

3IleKTpl-14eCKOro 1-13Mep1-1TeIls:t TOKa 4epe3 aTOT KOMnapaTOpa A1. npl-14eM, 5naroAaps:t pe3l-1C-
pe3l-1CTop. nc,nnaBoK nIlaBaeT B 6eH31-1He 1-1 TOPY R2, COnpOTI-1BIleHl-1e KOTOpOro 3Ha4l-1Tenb-

nlO5ble, AaJKe Man03aMeTHbie 1-13MeHeHI-1s:t HO MeHbwe COnpOTI-1BIleHI-1H R1 1-1 R3, Hanps:tJKe-
ypOBHs:t 6eH31-1Ha, I-1nVl B03HI-1KalOllIHe B HeM Hl-1e Ha BblBOAe 3 A 1 OKa3bIBaeTCs:t HeMHoro

BonHbl (HanpI-1Mep, 1-13-3a onycKaHI-1s:t B 6aK 60Ilbwe Hanps:tJKeHI-1s:t Ha BblBOAe 2. Ho 3TO

wnaHra), npl-1BoAs:tT K A BI-1JKeH \01 10 nonnaBKa 1-1, TOnbKO B cnoKoi1HoM COCTOs:tHI-1I-1 nonnaBKa. npl-1
nycTb AaJKe He3Ha4V1TenbHoMY, 1-13MeHeHI-11O OTHOCI-1TellbHO 5blCTpOM YMeHbWeHl-11-1 ypOBHs:t
COnpOTI-1BneHI-1s:t CBs:t3aHHoro C HI-1M nepeMeH- 6eH31-1Ha I-1nl-1 KaKOM-TO BonHeH1-11-1 B 6aKe

HOro pe3l-1CTopa. Ha nOKa3aHI-1s:tX cTpen04Horo Hanps:tJKeHl-1e B T04Ke COeAI-1HeHI-1s:t Pili 1-1 R
I-1HAI-1KaTOpa, yCT3HoBIleHHoro Ha npl-160pHOH MeHs:teTcs:t, nycTb AaJKe He3Ha41-1TenbHO, HO AOC-
naHenl-1 aBTOM06I-1ns:t 3TO HI-1KaK He OTpaJKaeTCs:t, TaT04HO 6bICTpO, 4T06bl KOHAeHcaTOp C1 He
TaK KaK OH cHa6JKeH cnel.\l-1anbHblM ycnOKOI-1- ycneBaIl pa3ps:tJKaTbCs:t 4epe3 R5 1-1 APyme pe-
TeIleM CTpenKI-1, HO TOK 4epe3 Hero 1-13MeHs:teTCs:t. 3\o1CTOpbl. n03TOMY, Hanps:tJKeHl-1e Ha BblBoAe 3

IIIMeHHo, no 1-13MeHeHI-11O 3TOro TOKa 1-1 MOJKHO A 1 YMeHbwaeTcs:t 6blcTpee 4eM Ha BblBoAe 2 A 1

ClleAI-1Tb 3a 6eH306aKoM. 1-1 B KaKl-1e-TO MOMeHTbl OKa3bIBaeTCs:t HI-1JKe

CxeMa AaT4I-1Ka, pa60TalOllIero no TaKOMY Hanps:tJKeHI-1s:t Ha BblBOAe 2 A1. A aTO BeAeT K

npI-1Hl.\l-1ny, nOKa3aHa Ha pVlCYHKe 2. 3TO KOMna- 1-13MeHeHI-11O COCTOs:tHI-1s:t KOMnapaTopa. Ha BbIXO-

paTOp, BXOAHoe Hanps:tJKeHl-1e y KOTOpOro no- Ae KOMnapaTOpa nos:tBns:teTCs:t I-1Mnynbc I-1IlI-1

AaeTCs:t Ha 05a BXOAa, HO Ha OAI-1H 1-13 BXOAOB HeCKonbKO I-1MnynbcoB, nepBblH JKe 1-13 KOTOpblX

3aAepJKaHHO. 3aAepJKKa n03Bons:teT KOMnapaTO- MOJKeT BKIl1041-1Tb Cl-1rHanI-13al.\MIO.

py YCTaHaBnI-1BaTbCs:t B I-1CXOAHOe COCTOs:tHl-1e 4YBCTBI-1TeIlbHOCTb AaT41-1Ka YCTaHaBIlI-1BaeTCs:t
aBTOMaTI-14eCKI-1 HaCTpaMBas:tCb Ha I-1MelOllIl-1i1cs:t COnpOTI-1BneHl-1eM pe31-1CTOpa R3 (4eM OHO

ypOBeHb 6eH3\o1Ha (1-1 ero eCTeCTBeHHoe \o1cnape- MeHbwe, TeM Bblwe 4yBcTBI-1TenbHOCTb).

Hl-1e). np\o1 3TOM, 6blCTpble, nYCTb AaJKe He3Ha- ,QaT4I-1K pearl-1pyeT 1-1 Ha Kone5aHI-1s:t JKI-1AKOCTI-1 B

4l-1TenbHble, \o13MeHeHI-1s:t ypOBHs:t TOnn\o1Ba I-1nl-1 6aKe, Bbl3BaHHbie Ka4aHI-1eM KY30Ba, YAapaMI-1.

PAAV10MV1KPOcDOH
Ecnl-1 y Bac 1-1 Bawero APyra eCTb no

KapMaHHOMY paAI-10npl-1eMHI-1KY C FM

Al-1ana30HOM, AononHMB I-1X ABYMs:t
HeCnOJKHblMI-1 paAI-10MI-1Kpocj:JOHaMI-1,
MOJKHO OpraHI-130BaTb HennoxylO paAl-1o-

CBs:t3b, AanbHOCTblO AO 100 Me,poB.

KOHe4Ho, 100 MeTpoB - 3TO He 04eHb

MHOro (Ha TaKoe paCCTOs:tHl-1e MOJKHO V1

KpI-1KHY'b), HO B HeKOTopblX CIlY4as:tX 1-1

TaKas:t AanbHOCTb MOJKeT 6bITb none3-

HOi1. Hanpl-1Mep, MOJKHO OpraHI-130BaTb
+G1

CBs:t3b MeJKAY ABYMs:t KBapTl-1paMI-1 I-1nl-1

KOMHaTaMI-1 (4epe3 CTeHY) I-1nl-1 MeJKAY

eAYllll-1MI-1 APyr 3a APyroM Ha He50nb-

WOM paCCTOs:tHI-1I-1, aBTOM05I-1ns:tMI-1.

npI-1Hl.\l-1nl-1anbHas:t cxeMa paAI-10MI-1KpO-

cj:JOHa nOKa3aHa Ha pI-1CYHKe. 3AeCb
Bcero OAI-1H TpaH3I-1CTOp, 3IleKTpeTHblH
MI-1KpOcj:JOH 1-1 HeCKonbKO AeTanei'l. nl-1Ta- -G2

eTCs:t MI-1KpOcj:JOH OT TpeXBonbTOBoi1
5aTapei1KI-1 (COCTaBIleHHOH 1-13 ABYX 3ne-

MeHTOB Tl-1na «AA» no 1 ,5V).
Pa50TaeT paAI-10MI-1KpOcj:JOH Ha

4aCTOTe OKOIlO CepeAI-1Hbl AVlana30Ha

88-108 Mrl.\.
Bce AeTanl-1, KpoMe aHTeHHbl 1-1 I-1CT04-

HI-1Ka nl-1TaHI-1s:t pacnOnOJKeHbl Ha ne4aT-

HOi1 nnaTe, MOHTaJKHas:t cxeMa KOTOpOH
eCTb Ha pHcYHKe.

KaTYWKI-1 L 1 1-1 L2 HaMOTaHbl TOIlCTblM HaMT04-

HblM npoBoAoM, Hanpl-1Mep, n3B -0,61. BHY'-
peHHVli1 Al-1aMeTp KaTywKI-1 L 1 - 3 MM, a cOAep-
JKI-1T OHa 8 BI-1TKOB. KaTywKa L2 HaMOTaHa Ha

nOBepxHocTb L 1, OHa cOAepJKI-1T 3 BI-1TKa.

KaTywKI-1 5ecKapKacHble, 4T05bl npl-1AaTb I-1M

AocTOi1HYIO cj:JOPMY, nepBoHa4anbHYlO HaMoTKY
JKenaTenbHO cAeIlaTb Ha KaKoH-HH5Y,Qb onpaB-
Ke Al-1aMeTpOM OKOIlO 3 MM, Hanpl-1Mep, Ha

XBOCTOBI-1Ke cBepna TaKora Al-1aMeTpa. CHa4a-

Ila HaMaTblBalOT KaTywKY L 1, cj:JOpMyIOT 1-1 pa3-

AenblBalOT ee BblBOAbl nOA oTBepCTI-1s:t B nIlaTe,
a 3aTeM, Ha nOBepxHocTb L1, npl-1MepHO nocpe-
,QI-1He, HaMaTblBalOT L2 (CM. pI-1CYHOK).
nOcIle HaMOTKI-1 060l-1x KaTyweK, cj:JOPMOBKI-1 \01

pa3AenKI-1 I-1X BblBOAOB (HaMoT04Hbli1 npoBoA

nOKpblT naKoBoi1 1-130ns:tl.\l-1ei1, KOTOpylO HYJKHO
C41-1CTI-1Tb TOnbKO B MeCTax naHKI-1), KaTywKI-1

YCTaHaBnl-1BalOT Ha nnaTY.

3neKTpeTHbli1 M\o1KpOcj:JOH (M1) MOJKeT 6blTb

Il105blM 3neKTpeTHbiM M\o1KpOcj:JOHOM OT nepe-
HOCHOro MarHI-1TOcj:JoHa, AI-1KTOcj:JOHa, 3neKTpOH-
Horo TeIlecj:JoHHoro annapaTa. Hanpl-1Mep, MI-1K-

pOcj:JOH SZN-15 I-1nl-1 APyroi1. Y MI-1Kpocj:JOHa ABa

WI

KW1

KOC
KT315

BbIBOAa, OAI-1H 1-13 KOTOpblX OTMe4eH 3HaKOM

«+», 3TO HY>KHO Y4eCTb npl-1 MOHTaJKe (npl-1

06paTHOM BKIl104eHI-11-1 OH pa60TaTb He 6YAeT).

nOACTpoe4Hbie KOHAeHcaTOpbl C1 \01 C2 -

KepaMM4eCKl-1e.
AHTeHHa - OTpe30K MOHTaJKHoro npOBOAa

,QIlI-1HOi1 OKOIlO MeTpa.

nepe,Q HaIlaJKI-1BaHVleM HaHAVlTe no WKaIle

npl-1eMHI-1Ka, pa60TalOllIero B AI-1ana30He FM

MeCTO, cB060AHoe OT paAI-10CTaHl.\I-1i1. 3aTeM,

pacnOnOJKI-1B npl-1eMHI-1K Ha paccTOs:tHI-1I-1 1-2

MeTpa OT aHTeHHbl paAI-10MI-1Kpocj:JoHa, nocneAo-
BaTenbHO nOAcTpaVlBaHTe C1 1-1 C2 AO Tex nop,
nOKa CHrHan He 6YAeT np\o1Hs:tT npl-1eMHI-1KOM (npl-1
3TOM MOJKHO pa3roBap\o1BaTb nepeA MI-1KpOcj:JO-

HOM, a nOMolllHI-1K MOJKeT cnywaTb npl-1eMHI-1K Ha

HaYWHI-1KI-1).
3aTeM, nOCTeneHHO YBen1-141-1Bas:t paccTos:tHl-1e

MeJKAY np\o1eMHI-1KOM 1-1 paAI-10MI-1KPOcj:JOHOM,
T04Hee nOAcTpoHTe C1 1-1 C2, TaK 4T06bl nony-
41-11laCb Hal-150llbWa51 ,QanbHocTb CBs:t31-1.
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PA/JMOLJJKOJ7A

YPOKV1 TEnEMACTEPA

3aH51THe NQ21

npOAOnJKI-1M 1-13Y4eHI-1e cxeMbl waccl-1 S15A

(TeIleB1-130p SAMSUNG CK2173), Ha4aToe Ha

npownOM 3aHs:tTI-1\o1. HanOMHI-1M, 4TO cxeMa

TelleBI-130pa ony6nl-1KOBaHa B 12-M HOMepe

JKypHana 3a npownbli1 fOA Ha CTpaHI-1l.\aX 38-41,
n03ToMY, no xOAY paccMOTpeHI-1s:t 6YAeM YKa3bl-
BaTb HOMepa CTpaHI-1l.\ JKypHalla 12-2006, Ha

KOTOpblX Hane4aTaHbi \o13Y4aeMbie 4aCTI-1 CXeMbl.

KaK 6blil0 CKa3aHO paHee, BblAelleHHblH
Cl-1fHan BTOpOi1 n43 4epe3 3MI-1TTepHbli1 nOBTO-

pl-1Tenb Ha TpaH31-1CTOpe 0202 (CTp. 39) nocTY-
naeT Ha TpaKT nY3 MI1KpOCXeMbl IC201, 4epe3
ee BblBOA 1. Ljenb C614-L601-C601 nOAaBns:teT
OCTaTKI-1 BI-1AeOCl-1rHana, He nOAaBneHHble nbe-

30cj:Jl-1nbTpOM.
Cl1rHan BTOpOi1 n43 (5,5, 6,5 I-1n\o1 4,5 MHz, B

3aBI-1CI-1MOCTI-1 OT CI-1CTeMbl BelllaHI-1s:t) B TpaKTe

n43 MI-1KpOCXeMbl IC201 YCl-1nI-1BaeTcs:t, OfpaHI-1-

4I-1BaeTCs:t 1-1 AeTeKT\o1pyeTcs:t B 4aCTOTHOM AeMo-

,Qyns:tTOpe. 3aTeM, 34 Cl-1rHan (Y>Ke AeMoAynl-1-
pOBaHHbli1) nocTynaeT Ha npeABapl-1TenbHblH
YCl-1nl-1Tenb HY, KOTOpblH TaK JKe BHyopl-1 IC201.

CHI-1MaeTCfl H4 Cl-1rHan C BblBOAa 55 IC201 1-1

4epe3 6ycj:JepHbli1 KaCKaA Ha TpaH31-1CTOpaX

OA01 1-1 0701 (CTp. 41) nOCTynaeT Ha KOHTaKTbl

1 1-1 3 pa3beMa JS701 AIls:t nO,Qa41-1 Ha BHeWHee

YCTpOi1CTBo (HanpI-1Mep, Ans:t 3anl1CH Ha MarHH-

TOcj:JOH). KCTaTI-1, npl-1 Hel-1CnpaBHOCTI-1 B KacKaAe

Ha OA01 \01 0701 He 6Y,QeT pa60TaTb aYAl-1o-
BbIXO,Q TeneBI-130pa (,QaHHas:t Hel-1CnpaBHOCTb
4allle Bcero B03HI-1KaeT \o13-3a nOTepl-1 eMKOCTI-1

CA01).
BHyopl-1 MI-1KpOCXeMbl IC201 (CTp. 39) eCTb

KOMMyoaTOp, Ha OA\o1H BXO,Q KOTOpOro, no BHyo-

peHHI-1M l.\ens:tM, nocrynaeT 34 Cl-1fHan C BblxoAa

4acTOTHoro ,QeTeKTopa, a Ha ,QpyroH BXOA -

BHeWHI-1H aY,Q\o10Cl-1fHan, 4epe3 BblBOA 2 IC201.

3TOT Cl1rHan 6epeTcR C BbIBO,QOB 2 1-1 6 pa3beMa
JS701 (CTp. 41). YnpaBIleHl-1e KOMMyTaTOpOM

oCYlllecTBIls:teTcs:t KOHTponnepoM ynpaBneHI-1s:t
no 061l1ei1 l.\1-1cj:JPOBoi1 WI-1He (npI-1Xo,QI-1T Ha Bbl-

BO,Qbl 7 1-1 8 IC201). no aToi1 JKe WVlHe ynpaB-
ns:teTCs:t 1-1 pefyns:tTop rpOMKOCTI-1, Ha KOTOpblH no

BHyopeHHI-1M l.\ens:tM IC201 nOCTynaeT 34 cl-1r-

Han, C BbIXO,Qa KOMMyoaTOpa (np\o1 npl-1eMe

TeIleBI-1AeHI-1s:t 3TO C\o1rHaIl 3BYKOBOfO cOnpOBOJK-

AeHI-1s:t OT TpaKTa paAl-10KaHana, a npl-1 pa60Te
OT BHeWHefO I-1CT04HI-1Ka, Hanp\o1Mep, OT BI-1AeO-

MarH\o1Tocj:JoHa, 3TO Cl-1fHan C BblBOAOB 2 1-1 6

pa3bMa CKAPT (CTp. 41)).

44

BbIXO,Q peryns:tTopa fpOMKOCT\o1, - BblBOA 15

IC201 (p\o1c. 39). C Hero, 4epe3 KOHAeHcaTOp
C231 aY,Q1-10Cl-1rHan nocTynaeT Ha YCl-1nl-1Tenb

MOlllHOCT\o1 34, BbInOllHeHHbIH, B 3aBMCI-1MOCTI-1

OT MOAell1-1 TeneBl-130pa, Ha M\o1KpOCXeMe IC602

(TDA7057AO) I-1nl-1 IC601 (TDA7056) (CTp. 41).

06paTI-1Te BH\o1MaHl-1e, - B 3aBI-1CI-1MOCTI-1 OT MO-

AenVi YM3Y MOJKeT 5blTb cAeIlaH Ha IC601 Vlnl-1

IC602.

nl-1TaeTcs:t YM3Y Hanps:tJKeHl-1eM 13V, OT Bbl-

nps:tMI-1Tens:t Ha Al-1oAax 0803 1-1 D805 I-1CT04HI-1Ka

nl-1TaHI-1s:t (CTp. 38). Ho aTO Hanps:tJKeHl-1e I-1AeT Ha

YM34 4epe3 pa3pblBHoi1 pe31-1CTOp R814-R815

(CTp. 41). n03TOMY, 3BYK MO>KeT He pa60TaTb
1-13-3a pa3pblBa 3TOfO pe3l-1CTOpa, Hanpl-1Mep, OT

np06051 B KOHAeHcaTope C610.

npl-1 npl1eMe nLjTC (nonHbli1 l.\BeTHOH Tene-

Cl1rHan) nocTynaeT Ha BXOA TpaKTa 06pa60TKI1
BI-1AeOCl-1fHana MI-1KpOCXeMbl IC201 4epe3
BHyopeHHI-1i1 KOMMyoaTOp (CTp. 39). nLjTC noc-

TynaeT Ha 0AI-1H BXO,Q 3TOro KOMMyoaTopa 4epe3

BblBOA 13 IC201, a BHeWH\o1i1 BI-1AeOCl-1fHall
- Ha

BTOpOH BxoA 4epe3 BblBOA 17 IC201. YnpaB-
ns:teT KOMMyoaTOpoM KOHTponnep no TOi1 JKe

l.\1-1cj:JPOBoi1 WI-1He 1
2
C (BbIBOAbl 7 1-1 8 IC201).

BI-1AeOCl-1fHan Ha BblxoAHOi1 pa3beM (Ha
BHeWHee YCTPOHCTBO, Hanpl-1Mep, Allfl 3anl-1CI-1

Ha BI-1AeOMarHI-1TOcj:JoH) CHI-1MaeTCs:t C BblBoAa 38

IC201 (CTp. 39), 11 4epe3 3MI1TTepHblii nOBTOpM-
Tenb Ha TpaH31-1CTOpe 0251 1-1 pe31-1cTI-1BHYlO

MaTpl-1l.\y RW701 (CTp. 41) nocTynaeT Ha BblBOA
19 CKAPTa (JS701).
BblAeneHl-1e Cl1rHanOB RpKOCTI-1 11 l.\BeTHOCT\o1

npol-1CXOAI-1T BHyopl-11C201 (CTp.39) np\o1 nOMOllll-1
BHyopeHHI-1X aKT\o1BHblX cj:Jl-1llbTpOB. n03TOMY,
HI-1KaK\o1X BHeWHI-1X KOHTypOB 1-1111-1 APYfl-1X ceneK-

TI-1BHblX aneMeHTOB He Tpe6yeTCs:t. MynbTI-1-
C\o1CTeMHbli1 AeKO,Qep l.\BeTHOCTI-1 M\o1KpOCXeMbl
IC201 I-1cnonb3YlOT KBapl.\eBble pe30HaTopbl,
nOAKIl104eHHbie K BblBoAaM 35 1-1 34. B CI-1CTeMe

cpAn4 AeKoAepa PAL I NTSC pa60TaeT l.\enb
R232-C214-C252 (Ha BblBoAe 36 IC201). A B

cpAn4 AeKoAepa SECAM pa60TaeT KOHAeHca-
TOp C239 (BbIBOA 16).
Bbl,QelleHl-1e l.\BeTOpa3HocTHbIX Cl-1fHanOB 1-1

MaTp\o1l.\l-1pOBaHl-1e C C\o1fHallOM s:tpKOCT\o1 TaK JKe

npovlcxoAI-1T BHYTpl-1 IC201 (CTp. 39). rOTOBbie
Cl-1rHanbl OCHOBHblX l.\BeTOB BbIAens:tIOTcs:t Ha

BblBoAax 19, 20, 21. Ho npeJK,Qe OHI-1 nocTynalOT

Ha BHyopeHHVlH KOMMyoaTOp IC201, Ha APYfl-1e
BXOAbl KOTOpOro (BbIBOAbl 23, 24, 25) nocTY-
nalOT BI-1AeOC\o1fHaJlbl OCHOBHblX l.\BeTOB OT

BHeWHI-1X 11CT04H\o1KOB, B 4aCTHOCTI-1 OT KOHTpon-

nepa ynpaBneHI-1s:t (,Qns:t oT06paJKeH\o1s:t cnYJKe6-
HOi1 \o1Hcj:JopMaUI-1V1) 1-1 OT BXOAHblX KOHTaKTOB

pa3beMa CKAPT (npl-1 pa60Te TeneBI-130pa B
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Ka4eCTBe). YnpaBIls:tIOT nepeKIl104aTeneM
1-13MeHeHI-1eM ypOBHs:t Ha BblBoAe 26 IC201. ,L:\ns:t
BCTaBK\o1 1-1306paJKeHI-1s:t cllY>Ke6Hoi1 I-1Hcj:JopMa-

Lj\o1I-1 CIOAa nocTYnalOT \o1Mnynbcbl C BblBoAa 25

KOHTponnepa IC901 (CTp. 40). /11ls:t BKIlI04eHI-1s:t

TeneB\o130pa B peJK\o1M MOHI-1TOpa OT BHeWHefO

V1CT04HI-1Ka R-G-B Cl-1rHanOB \o1CnOnb3yeTcs:t KIl104

Ha TpaH311cTope 0703, KOTOpbli1 BMeCTe c

,Q1-10AaM\o1 0701 \01 D905 06pa3yeT n0rl-14eCKHH

aneMeHT, ynpaBnfllOllIl-1H ypoBHeM Ha BblBOAe
26 IC201. Ha 6a3Y 0703 KOMaH,Qa Ha nepexoA B

peJKI-1M MOHI-1TOpa nOAaeTcs:t C 16-ro BblBoAa
CKAPTa.

C BblxoAoB IC201 (BbIBO,Qbl 19, 20, 21) B\o1AeO-
C\o1fHallbl OCHOBHblX l.\BeTOB nocTynalOT Ha nnaTY
KI-1HeCKOna (CTp. 38), Ha KOTOpOi1 pacnOnOJKeHbl

BblxoAHble BI-1,QeoYCI-1IlI-1TenH, cAellaHHble Ha

MI-1KpOCXeMe IC501.

nMTalOTcs:t B\o1Aeoycl1lll-1Ten\o1 nnaTbl KI-1HeCKOna

Hanps:tJKeHl-1eM 180V, nOllY4eHHbiM OT Bblnps:tM\o1-
Tens:t Ha ,Ql-1o,Qe 0405, pa60TalOllIeM OT 06MOTKI-1

C1p04Horo TpaHccj:JopMaTOpa T444 (CTp. 38).

/1nR OrpaHHyeHHs:t TOKa nY4ei1 \01 cxeMbl aBTO-

MaTI-14ecKoro 6anaHca 6enoro KOHTponbHble

Hanps:tJKeH\o1s:t nocTynalOT Ha BblBOAbl 22 1-1 18

IC201, COOTBeTCTBeHHO. ,QaT4I-1K OrpaHl-14eHI-1s:t
TOKa nY4eH KI-1HeCKOna CAenaH Ha TpaH31-1CTOpe
0203. Pa60TaeT OH clle.QYlOllIl-1M 06pa30M.

,L:\ell\o1Tenb \013 pe31-1CTOpOB R254 1-1 R253 C03,Qa-
eT HeKOTopoe MaKCI-1MallbHOe 3Ha4eHI-1e l1anps:t-
JKeHI-1s:t Ha 6a3e TpaH31-1CTOpa (2V). nepeMbl4KI-1
J198 1-1 J120 OTCYTCTBYIOT, n03TOMY TpaH31-1CTOp

3aKpblT 3T11M t'8nps:tJKeHl-1eM. np\o1 pa60,e nY'-la
KI1HeCKOna roK npOTeKaeT 4epe3 CTp04Hbli1

TpaHccj:JopMaTOp T444 (c,p. 38), BblXOAHble

BI-1AeoYC\o1nl-1Ten\o1 1-1 Hanps:tJKeHl-1e Ha 6a3e TpaH-

31-1CTOpa nOHI-1JKaeTCs:t. KOfAa OHO CTaHOB\o1TCs:t

H\o1JKe Hanps:tJKeHVls:t Ha ero 3Ml-1rrepe, TpaH3MC-

TOp OTKpbIBaeTC5I 1-1 YMeHbwaeT Hanps:tJKeHl-1e
Ha BblBoAe 22 IC201. A 3TO np\o1BOA\o1T K TOMY,
4TO M\o1KpOCXeMa IC201 CH\o1JKaeT KOHTpacTHocTb

1-1306paJKeHI-1s:t.

KOHAeHcaTop C208 CrnaJKI-1BaeT nynbCal.\\o11-1

Hanps:tJKeH\o1s:t Ha 6a3e 0203.

CxeMa CI-1HXpOHI-13al.\\o1I-1, a TaK JKe, 3a,QaI01lI1-1i1

reHepaTOp pa3BepTKI-1, COAepJKa,cs:t B IC201.

reHeparop pa3BepTKI-1 061l11-1H AIls:t KaAPoBoi1 1-1

CTp04HOH. OH TaKTl1pyeTcR cxeMoi1 CI-1HXpOHI-1-

3al.\I-1\o1 1-1 Bblpa6blTbiBaeT I-1Mnynbcbl, 4aCT0T3

KOTOpbiX B ABa pa3a 60nbwe 4aCTOTbi CTpOK.

3aTeM, \013 3TOro Cl-1fHalla nyoeM AeneHI-1s:t Ha 2

nOIlY4aeTcs:t 4aCTOTa CTpOK, 1-1 nyoeM ,QeneHI-1s:t

Ha 625 - 4aCTOTa KaApoB. YacToTa reHepaTOpa

pa3BepToK CTa61-1nl-13\o1pOBaHa TeM JKe KBapl.\e-

BblM pe30HaTOpoM, KOTOpbiH pa60TaeT B cxeMe

AeKo,Qepa l.\BeTHOCTI-1 (X202 1-1111-1 X203 B 3aBI-1-

CI-1MOCT\o1 OT cV1cTeMbl).
CTp04Hbie I-1Mnynbcbl CHI-1MaIOTCs:t C BblBo,Qa 40

IC201, Ka,QpoBble -

CI-1MMeTpI-14HO, C BbIBO,QOB

461-147 (cTp.39).

BblxoAHas:t cxeMa CTP04HOH pa3BepTKI-1 TpaAI-1-

l.\1-10HHa ,QIls:t MHOrl-1X cOBpeMeHHblx TeIleB\o130-

pOB. CT04Hbie I-1Mnynbcbl nOCTynalOT Ha KacKa,Q

npe,QBapl1TenbHOro YCVllleHl-1fl Ha TpaH311cTope
0402 (CTp. 38). B ero KOllneKTOpHoH l.\enl-1

BKIl104eH nepexo,QHoi1 TpaHccj:JopMaTOp T401, a

BblXOAHOH KaCKa,Q BblnonHeH no cxeMe AI-10AHO-

TpaH31-1CTOpHoro KIl104a Ha MOlllHOM BbICOKO-

BOllbTHOM TpaH31-1CTOpe 0401.

KacKaA Ha 0402, B nepBbli1 MOMeHT nocile

BKIlI04eHI-1s:t TeneBI-130pa nonY4aeT nl-1TaHl-1e OT

I-1CT04HI-1Ka Hanps:tJKeHl-1eM 13V (Bblnps:tMI-1Tenb
Ha Al-1oAe 0803), 4epe3 AI-10A 0401. nOcJle TOro

KaK Ha41-1HaeT pa60TaTb CTp04Has:t pa3BepTKa Ha

BblxoAe Bbmps:tMMTens:t Ha A\o10Ae D404 nos:tBns:t-

eTCs:t Hanps:t>l<eHl-1e 16,5V. /11-10,Q 0401 3aKpbl-

BaeTCs:t, a AI-10A 0402 OTKpblBaeTcs:t \01 4epe3
Hero nocTynaeT nl-1TaH\o1e Ha 0402. 3Aecb

BI1AHO, 4TO np\o1 Hel1cnpaBHOCTI-1 D401 cTp04Has:t

pa3BepTKa, nocile BKIlI04eHI-1s:t TeneBI-130pa

pa60TaTb He 6Y,QeT, TaK KaK nOCIle BKIlI04eH\o1s:t

He 6YAeT n\o1TaHI-1s:t Ha KaCKa,Qe Ha 0402.

BblXOAHOH KaCKa,Q Ha 0401 nI-1TaeTCs:t Hanps:t-
>KeH\o1eM 125V OT Bblnps:tMI-1Tells:t Ha A\o1o,Qe D802.

CTp04Has:t KaTywKa OTKIlOHs:tlOllIeH CVlCTeMbl

CN401 (GN401-GN402) BKIl104eHa MeJK,Qy Kon-

IleKTOpOM 0401 1-1 061l11-1M MI-1HYCOM 4epe3 l.\enb

C415-C416-R413-R414-L401-D406-LW01. VlH-

AYKTI-1BHOCTb LW01 cnY>KI-1T AIls:t pefynl-1pOBK\o1
nMHeHHOCTI-1 CTpOK.

BblxoAHOi1 KacKa,Q Ka,QpoBoH pa3BepTKI-1

(CTp.38) BblnonHeH Ha MI-1KpOCXeMe IC301

(TDA8356). nVlT3eTcs:t MI-1KpOCXeMa Hanps:tJKe-
HI-1s:tMI-1 46V \01 16,5V. nonY4aeMblM\o1 np\o1 no-

MO 1-1 ,Q1-10,QHbIX Bblnps:tMI-1Tenei1 OT 06MOTKI-1

BblxoAHoro CTp04Horo TpaHccj:JopMaTopa T444.

3TO 06cTos:tTenbcTBo ,QenaeT HeB03MOJKHOH

pa60TY KaAPoBoH pa3BepTKI-1 npl-1 Hepa60TOcno-
C06HOCTM CTp04Hoi1.

npOTI-1Bocj:Ja3Hble I-1Mnynbcbl Ka,QpoBoH 4acTO-

Tbl nocTynalOT Ha CI-1MMeTp\o14HblH BXOA (Bbl-

BOAbl 1 \01 2) IC301. YCl-1nl-1Tenb BblnonHeH no

MOCTOBOi1 cxeMe. Ka,QpoBble KaTywK\o1 OTKono-

Hs:tlOllIei1 CI1CTeMbl BKIl104eHbi Me)l(,l1y BblXOAaMI1

IC301 (Me)l(,l1y BblBo,QaM\o1 4 1-1 7).

" St4 b"t,.,,, ,,,., ,,J- 2()()' 45



PEMOHT

BXO.Q B CEPBlI1CHOE MEHIO lit BbIXO.Q
SAMSUNG CK5038ZR, CK271WP, CK6202, CK7202, CK-5379ZR, CK6271WP, CK331 EZR48,

CK333EZR4X, CK3366ZR4X1BWT, CK3373ZR4X1BWT, CK501 EZR4X, CK503EZR4X/BWT,

CK5066ZR4X1BWT, CK-5039ZR4X/NWT, CK-5385ZR, SC-3339Z :

/1ns:t BXOAa B MeHIO HaJKaTb KHOnKI-1 STAND-BY, P.STD, HELP-?, SLEEP, POWER.

/11ls:t BblXOAa 1-13 MeHIO HaJKaTb HIDDEN.

SAMSUNG CK2139XR :

/1ns:t BXOAa B MeHIO HaxoAs:tcb B pa604eM peJKV1Me HaJKaTb KHonKY SLEEP, HaJKaTb Ha nYIlbTe

CKPblTYIO KHonKY (cnps:tTaHa nOA cj:JallbwnaHeIlblO nYllbTa).

/1ns:t BblxoAa M3 MeHIO HaJKaTb ABa pa3a Ha nynbTe CKPblTYIO KHonKY.

SAMSUNG CS-29K10MQQ:

,Q1ls:t BxoAa B MeHIO HaxoARcb B peJKI-1Me Stand-By Ha nYllbTe nocne,QoBaTenbHo HaJKaTb KHOnKI-1

INFO, MENU, MUTE, POWER.

,Qns:t BbIXO,Qa 1-13 MeHIO - POWER.

SAMSUNG CK-22B5SXR, CK-565BSXR :

/1Ils:t BxoAa B MeHIO HaXO,Qs:tCb B pa504eM peJKI-1Me, Ha n/1Y HaJKaTb KHonKY DISPLA Y, 3aTeM Ha>l<aTb
Ha n,QY CKPblTYIO KHonKY (cnps:tTaHa nOA cj:JanbwnaHenblO nYllbTa).
/1ns:t BblXOAa \013 MeHIO ABa pa3a HaJKaTb Ha n,QY CKPblTYIO KHonKY.

SAMSUNG CS7272, CS6277, CS7277, CS-721 , CS-723:

/1ns:t BxoAa B MeHIO HaJKaTb KHOnKI-1 PICTURE OFF, SLEEP, P.STD, MUTE, PICTUPE ON.

,Qns:t BblxoAa M3 MeHIO HaJKaTb KHonKY STA TUS.

SAMSUNG TVP3350, TVP5050, TVP5350, TW33501 S :

/1Ils:t BXO,Qa B MeHIO HaJKaTb KHOnKI-1 STAND BY, P.STD, MENU, SLEEP, POWER ON.

/1ns:t BblXOAa 1-13 MeHIO BbiKIl1041-1Tb TeIleB\o130p.

SAMSUNG CB5373Z/UKV:

,Qns:t Bxoga B MeHIO HaJKaTb KHOnKI-1 STAND BY, P.STD, HELP-?, SLEEP, POWER.

,Qns:t BblxoAa 1-13 MeHIO HaJKaTb STA TUS.

SAMSUNG CS 2139TR, CS21AOQWT, CK-5648VR, CZ-21H121, CS-25M6HNQ, CS-21S4WR,
CS-21S1S, CS-21D9:

/11ls:t BXO,Qa B MeHIO HaJKaTb KHOnK\o1 STAND-BY, DISPLA Y, MENU, MUTE, POWER ON.

,Qns:t BblXOAa 1113 MeHIO BbiKIl104111Tb TelleB\o130p.

SAMSUNG CS-21 K3ST :

,Q1ls:t BxoAa B MeHIO HaJKaTb KHOnKI-1 MUTE, 1, 8, 2, POWER ON.

,Qns:t BblXOAa 1-13 MeHIO HaJKaTb STAND-BY.

SAMSUNG CZ-14F-12T, CW-21M63N:

/1J1s:t BXO,Qa B MeHIO HaJKaTb KHOnKI-1 : DISPLA Y, MENU, MUTE, POWER.

/1ns:t BblXOAa 1-13 MeHIO - BbiKIl1041-1Tb TeneBl-130p.

SAMSUNG CS2902:

,Qns:t BXOAa B MeHIO HaJKaTb KHOnKI-1 STAND-BY, DISPLA Y, MENU, MUTE, POWER ON.

,QIls:t BbIXO,Qa \013 MeHIO - BbIKIlIO'-II-1Tb TeneBi-130p.

SAMSUNG CS-29A6HTR:

,Qns:t BXOAa B MeHIO HaJKaTb KHOnKI-1 STAND BY, DISPLAY, P.STD, MUTE, POWER ON.

/1ns:t BblXOAa 1-13 MeHIO - BbiKIl1041-1Tb TelleBl-130p.
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DAEWOO DVT-14F6LA, DVT-14F6PA, DVT-14F6FA, DVT-14F6DA, DVT-14F6HA, DVT-20F6LA,

DVT-20F6PA, DVT-20F6FA, DVT-20F6DA, DVT-20F6HA, DVT-14F8LA, DVT-14F8PA, DVT-14F8FA,

DVT-14F8DA, DVT-14F8HA, DVT-20F8LA, DVT-20F8PA, DVT-20F8FA, DVT-20F8DA,
DVT-20F8HA:

/1ns:t BXOAa B MeHIO HaJKMMTe Ha n,QY n004epeAHO KHonKV1 : iOflY5AfI, >KEflTAfI, 3EflEHAfI,

KPACHAfI, POWER ON.

/1ns:t BblXOAa 1-1 3anOMI-1HaHI-1s:t HacTpoeK HaJKMI-1Te KHonKY POWER OFF.

DAEWOO DTC-25G1VM,DTC-29G1VM, DTC-25G3VMR, DTC-25G4VMS, DTC-25G7VM, DTC-

29GHM, DTC-25GHM :

/11ls:t BxoAa B MeHIO HaJKMI-1Te KHonKY nEPE'-IEPKHYTbIU iMHAM0K. Ha 3KpaHe 5YAeT ero

1-1305paJKeHl-1e. 3aTeM, HaJKMI-1Te KHonKY nEPE'-IEPKHYTbIU0HAM0K ellle pa3. ,Qanee, HaJKMI-1Te

KHonKY MENU Ha nepeAHeH naHenl-1 TelleBlII30pa, 1-1 YAepJKI-1Bas:t ee CHOBa HaJKMI-1Te KHonKY
nEPE'-IEPKHYTbIU0HAM0K.

,Qnfl BblxoAa 1-13 MeHIO BbiKIl1041-1Te C nYllbTa (POWER OFF).

DAEWOO DTH-25G1 FST/FSP/FS, DTH-29G1 FST/FSP/FS, DTH-29G3FST/FSP/FS :

/1ns:t BXOAa B MeHIO npl-1 BKIl104eHHOM TeneBI-130pe HaJKaTb nocneAOBaTenbHO Ha nynbTe KHOnKI-1

MUTE, RECALL, MUTE.

,QIls:t Bblxoga - KHonKa RECALL

JVC C-21ZE, AV-G140T AV-210T, AV-14ME, AV-14TE, AV-2HEITE AV-G2H AV-G250MX,
21A4EE, 21F4EE :

/1ns:t BxoAa B MeHIO O,QHoBpeMeHHo HaJKaTb Ha n,QY KHOnK\o1 DISPLA Y 1-1 PICTURE MODE.

,Q1ls:t BblxoAa 1-13 MeHIO HaJKaTb MUTE

JVC AV-A14M2/K14M2, AV-A21 M2/K21 M2, AV-A14T2/AV-K14TA, AV-A2H2/K2H2:

,QIls:t Bxo,Qa B MeHIO oAHoBpeMeHHo HaJKaTb Ha n,QY KHOnKI-1 DISPLA Y 1-1 PICTURE MODE

,Qns:t BblXOAa 1-13 MeHIO HaJKaTb DISPLA Y

LG CT-15G92E, CE-20F66, CE-20F66X, CE-20F86X, CE-20K48ET, CE-20K48ET, CE-21F66X,
CF-2H26EX, CF-21T28ET, CE-21K46EX, CT-29K37E, CE-25Q26ET, CE-21Q26ET, CE-20J3BGX,
CE-20J3BX, CE-20J3GX, CE-20J3RX, CF-21 F30K, CE-21 J50KX, CE-21 J50K, CF14F80K,
CT-21Q66KEX, CT-21Q92KEX, CP-29K40, CT-29K30E, WF-32A10S, WF-28A12T, WF-32A14T,
CF-29H90TM, CF-29H30, CF-29H70, CF-29K40N, CF-20F60, CF-21 F60, CF-20F80, CF-21 F80,
CF-14K50, CF-20K50, CF-21K50, CF-14K52E, CF-20K52E, CF-21K52E, CF-14S10E, CF-16S10E,
CF-20S10E, CF-21S10E, CF21S10EX, CF-14S12E, CF-16S12E, CF-20S12E, CF-21S12E,
CF-14S10X, CF-16S10X, CF-20S10X, CF-21S10X, CF-21D33E, CF-20D33, CA-14F33, CF-21D73,
CF-21F33, CF-21F80, 21-K40EX, CF-21K54, CF-21S14, CF-20S14, CF-14S14, CF-21D33,
CF-14F33, CF-20S32E, CF-21S32E, CT-29G24PT, CT-21G61E, CB-20A86, CI-14E20, CI-14E20F,
CI-20E20F, CF-25A64DF, CF-28A64DF, CK-20F60, CK-20F60X, CK-20F80, CK-20F80X,
CK-20K40X, CK-21F60, CK-21F60X, CK-21F80, CK-21F80X, CK-21K40X, CB-20T20X, KCI-20F60,
KCI-20F60X, KCI-21F60X, WF-32A22DI, DI-28Z12:

,QIls:t Bxo,Qa B MeHIO oAHoBpeMeHHo HaJKaTb KHonKY OK Ha nynbTe \01 KHonKY OK Ha TeneBl-130pe, 1-1

AepJKaTb 3TI-1 ,QBe KHOnKI-1 HaJKaTblMI-1 HeCKonbKO ceKYH,Q, nOKa He 5YAeT oT06paJKeHO «SVC".
,Qns:t BblXOAa 1-13 MeHIO BbiKIl1041-1Tb TeneBI-130p C nyllbTa.

LG CK-20F84 :

,Q1ls:t BxoAa B MeHIO HY>KHO pa306paTb WTaTHbli1 nynbT 1-1 CreHep\o1pOBaTb KOMaHAY BXOAa 3aMKHYB

nI-1Hl.\eTOM BbIBO,Qbl 101-117 MI-1KpOCXeMbl nynbT3.

/1ns:t Bblxo,Qa - BbiKIl1041-1Tb C nynbTa.
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Ysa>KaeMble 4V1TaTenVl !

C anpeIlS'! Ha'-lI-1HaeTCS'! nO,Qnl-1CKa Ha ra3eTbi 1-1 iKYPHaIlbl Ha BTOpOe nOIlyro,Ql-1e 2007 ro,Qa. OcPOpMI-1Tb
nO,QnV1cKY Ha JKypHaIl "Pa,QV10KOHCTPYKTOP» MOJKHO B IlI060M nO'-lTOBOM oT,QeIleHI-1I-1 POCCI-1I-1, no KaTaIlory

«Pocne4aTb. ra3eTbll-1 JKYPHaIlbl» (NQ V13,QaHV1S'! 78787).
3apy6eJKHbie 4V1TaTeIlV1 MorYT 0cP0PMV1Tb nO,QnV1cJ<y 4epe3 cPV1PMY "MK-nepl-1o,QV1Ka".

CYllIecTByeT aIlbTepHaTI-1BHail nO,QnV1cKa (4epe3 pe,QaKl.(l-1lO). Ee oc06eHHocTb B TOM, 4TO nO,QnI-1C'-IV1K ee

OnIla41-1BaeT He no n04TOBOMY a60HeMeHTY, a Henocpe,QCTBeHHO Ha C'-IeT V13,QaTeIlS'!, n04TOBbiM nepeBO,QOM

I-1IlV1 6aHKOBCKI-1M nepe'-lV1CIleHV1eM. npV1 3TOM, CTOI-1MOCTb nO,QnI-1CKI-1 cPaKT1-14eCKV1 nOIlY4aeTCS'! HI-1JKe, 1-1 HeT

JKeCTKI-1X OrpaHI-1'-1eHI-1H no CpOKaM 0cP0pMIleHV1S'!. A MI-1HYC B TOM, '-ITO JKypHaIlbl BblCblIlalOTCiI He Ka)I(,QblH

MeCill.\, a no TpV1 HOMepa OAV1H pa3 B KBapTaIl.

CTOI-1MOCTb nO,QnI-1CKI-1 He V13MeHI-1IlaCb, npl-1 OcPopMlleHl-11-1 '1epe3 pe,QaKI.\V1IO, Ha 2-e nOllyro,Ql-1e 2007 r.,
- BCS'!

(7-12-2007) CTOV1T 108 py6., KBapTaIl (7-9I-1IlI-110-12) CTOI-1T 54 py6.
ECIlI-1 no KaKoH-To npl-14V1He Bbl He CMOrIll-1 nO,Qnl-1CaTbCiI Ha Bce nepBoe nOllyro,Ql-1e 2007 r., V1IlV1 y Bac HeT

iKYpHaIlOB 3a npowilble ro,QbI, Bbl MOJKeTe V1X J<ynmb B pe,QaKl.(l-1l-1. BOIlOf)j(aHe Bcer,Qa MOrYT npl-106pecTI-1
iKYpHallbl B Mara3V1He «3IleKTpOTOBapbl» (r.Bollor,Qa, y.30CV1MoBcKaS'! 91), a I-1HOropO,QHI-1M Mbl BblWIleM

n04ToH. Bce HI-1JKeYKa3aHHbie l.\eHbl BKIl104alOT nepecblIlJ<y 6aH,QepollS'!MI-1 B npe,QeIlax PCP.

MOJKHO J<ynl-1Tb e Bblwe,QWl-1e HOMepa JKYPHana 1-1111-1 npO,QOIlJKI-1Tb nO,Qnl-1cJ<y Ha 1-noIlyro,Ql-1e 2007 r. :

1. CTOV1MOCTb nO,QnI-1CKV1 Ha 1-e nOIlyro,Ql-1e 2007 r. = 108 py6. (npl-1 nOKynKe Tpex 1-1 60Ilee HOMepoB l.\eHa

Ka)I(,Qoro 18 p.). npl-1 nOKynKe MeHee Tpex HOMepoB l.(eHa Ka)I(,Qoro 23 p.

2. 7-12-2006 = 93 py6. (npl-1 nOJ<ynKe Tpex 1-1 60Ilee HOMepoB l.(eHa Ka)I(,Qoro 15 p. 50K.)
npl-1 nOJ<ynKe MeHee Tpex HOMepoB l.(eHa Ka)I(,Qoro = 20 py6.

BH0MAH0E - JKYpHanbl 1-6-2006 z. 38KOH4unUCb ! Ho OHU ecmb Ha CD #2+.

3.1-12-2005 = 150 p. (npV1 nOKynKe Tpex 1-160Ilee HOMepoB l.\eHa Ka)I(,Qoro 12 p. 50K.)

npl-1 nOJ<ynKe MeHee Tpex HOMepOB l.\eHa Ka)I(,Qoro = 16 py6.

4 1-12-2004 = 96p. (npl-1 nOJ<ynKe Tpex 1-1 60llee HOMepOB l.\eHa Ka)I(,Qoro 8 p.)
npV1 nOJ<ynKe MeHee Tpex HOMepoB l.(eHa Ka)I(,Qoro

= 14 py6.

5. KOMnIleKT 7-12-2003 = 42p. (npl-1 nOKYnKe Tpex V1 60Ilee HOMepOB l.(eHa Ka)I(,Qoro
= 7 p.)

npl-1 nOKynKe MeHee Tpex HOMepoB l.(eHa Ka)I(,Qoro
= 12 py6.

ilovzue cmaOble !KVOHanbl 3aKOH4unUCb.

Bcer,Qa B npo,QaJKe KOMnaKT-,QI-1CKI-1
.

#1 PK1999-2003+. Ha ,QI-1CKe B cPopMaTe .pdf (nporpaMMa npocMoTpa eCTb Ha ,QV1cKe) npe,QcTaBlleHbl Bce

JKYPHaIlbl 3a 1999, 2000, 2001, 2002, 2003 ro,Q V1 1-6 2004 ro,Qa. nJlIOC, ,QonOJlHmeIlbHail I-1HcPopMal.(l-1i1

cnpaB04HI-1K no OTe4eCTBeHHbiM l.(V1cPPOBbIM MV1KpOc,xeMaM (l.(OKOIleBKa / Ha3Ha4eHI-1e / I-1Mn.aHallor),

cnpaB04Hbie ,QaHHble no V1MnopTHbiM VlMC YM34, MaHyaIlbl no BI-1,QeOTeXHV1Ke Samsung, aY,Ql-1o LG.

#2+ PK1999-2005+. CeH'-IaC Ha 3TOM ,QI-1CKe Bce JKypHaJlbl 1999-2005 V11-6-2006, + ,QonOIlHeHl-1e :

cnpaB04Hbie ,QaHHble no MI-1KpOCXeMaM Philips (1118 MI-1KpOcxeM) 1-1 Sanyo (310 MI-1KpOcxeM), TaKOH JKe

CnpaBO'-lHV1K no l.("'cPPOBbIM VlMC,KaK Ha ,QV1CKe #1. A TaK JKe o,QI-1HHa,Ql.\aTb TelleBI-131-10HHbiX I-1CnblTaTeIlbHblX

m61l1-1l.(, C,QeIlaHHbIX B cPaHIlax cPopMaTa jpg AIlS'! Bocnpo"'3Be,QeHI-1i1 DVD-nIleHepe C cPYHKl.\l-1eH npocMoTpa

cPoTOrpacPV1H Ha CD.

#3 SIEMENS . Ha ,QI-1CKe MI-1KpOCXeMbl l-1,QeTaIlI-1 cPl-1pMbl Siemens, Bcero 3810 Ha"'MeHOBaHI-1S'!. nO,Qp06HaS'!

I-1HcPopMal.\"'S'! (no HeCKOllbKO CTpaHV1l.(), B TOM 41-1CIle '" nOIleBble TpaH3V1CTOpbl BUZ 1-1 ,Qpyrl-1e.
#4 SANYO . Ha ,QI-1CKe MV1KpoCXeMbll-1 ,QeTaIl'" cP"'PMbl Sanyo, Bcero 3312 HaV1MeHoBaH"'H (B 10 pa3 60llbwe

4eM Ha ,Q"'CKe #2+). nO,Qp06HaS'!I-1HcPopMal.(l-1i1 (no HeCKOIlbKO CTpaHl-1l.().
#5 PHILIPS . Ha ,Q"'CKe nOIlHbie cnpaB04Hbie ,QaHHble no l.\l-1cPPOBbIM 1-1 aHaIloroBblM MI-1KpOCXeMaM cPl-1pMbl

Philips, Bcero 5392 HaV1MeHOBaHI-1S'! (n04T1-1 B 5 pa3 60llbwe, 4eM Ha ,Q"'CKe #2).
#6 MOTOROLA & MITSUBISHI. Ha ,QV1CKe MI-1KpOCXeMbl 1-1 ,QeTaIlV1 cPl-1pM Motorola 1-1 Mitsubishi electric.

#7 SAMSUNG . Ha ,Q",cKe M"'KpocxeMbl '" ,QeTalll-1 cPl-1pMbl SAMSUNG. 1130 Ha"'MeHOBaHI-1H.

#8 ROHM . Ha ,QV1cKe MI-1KpOCXeMbl V1 ,QeTaIlI-1 cPl-1pMbl ROHM. 1226 HaI-1MeHOBaHI-1H.

#9 NS . Ha ,QI-1CKe M"'KpocxeMbl 1-1 ,QeTaIlI-1 cPl-1pMbl Natonal Semiconductor. 2620 HaV1MeHOBaHI-1H.

#10 SONY. Ha ,QI-1CKe MV1KpoCXeMbll-1 ,QeTanV1 cPl-1pMbl SONY. SOllee 1000 HaI-1MeHOBaHI-1H.

#11 IC. Ha ,QI-1CKe BblJlOJKeHa nO,Q60pKa ,QoKYMeHTal.(l-1V1 no Hal-160Ilee pacnpoCTpaHeHHblM MI-1KpOCXeMaM

3apy6eJKHbiX cPI-1PM. (4280 HaV1MeHOBaHI-1H).
#12 TEJlEBVlLlEO. Ha AI-1CKe cxeMbl 1-1 CepBI-1CHble I-1HCTPYKl.(l-11-1 coBpeMeHHoH Telle-BV1,QeOTeXHI-1KI-1

npoV13Bo,QcTBa «rOpI-130HT», «poIlCeH», «Py6V1H», ,Nestel».

Jl1060H ,QI-1CK, 1-13 Bblwe nepe4l-1CJleHHblX, CTOI-1T 65 py6.

npOAOIlJKeHl-1e Ha CTpaHI-1l.\e 49 ++++

++++ Ha4aIlO Ha CTpaH l.\e48.

C50PHV1KV1 KOMnAKT-,QV1CKOB :

1.C60PHI-1K "TeIleBI-130Pbl 1-1 DVD". C50pHI-1K COCTOI-1T 1-13 ,QecilTI-1 CD 1-1 cO,QepJKI-1T cxeMbl 1-1

CepBI-1CHble I-1HCTPYKl.\1-11-1 60llee 700 MO,QelleH aneKTpOHHOH TeXH KI-1.

2. C60PHI-1K "BWleOMarHI-1TodJoHbl 1-1 Bl-1rteOKaMePbl". C50pHI-1K COCTOI-1T 1-13 ,QeCilTI-1 CD 1-1 cO,QepJKI-1T
cxeMbl 1-1 CepBI-1CHble I-1HCTPYKl.\1-11-1 60nee 700 MOAeneH aneKTpOHHOH TeXHI-1KI-1.

3. C50PHI-1K "AVrtI-10TeXHI-1Ka 1-1 6blTOBail TeXHI-1Ka". C60pHI-1K COCTOI-1T 1-13 AeCs:tTI-1 CD 1-1 cOAepJKI-1T
cxeMbl 1-1 CepBI-1CHble I-1HCTPYKl.\1-11-1 60nee 700 MOAeneH aneKTpOHHOH TeXHI-1KI-1.

4. C60PHI-1K 'TeXHI-1Ka AIWA". C60pHI-1K COCTOI-1T 1-13 ,Qecs:tTI-1 CD 1-1 cO,QepJKI-1T cxeMbi 1-1 CepBI-1CHble

I-1HCTPYKl.\1-11-1 60nee 1300 MO,QeneH TeXHI-1KI-1 cj:Jl-1pMbl AIWA.

5. C50PHI-1K «TeXHI-1Ka SONY". C60pHI-1K COCTOI-1T 1-13 ,Qecs:tTM CD 1-1 cO,QepJKI-1T cxeMbl 1-1 CepBI-1CHble

I-1HCTPYKl.\1-11-1 60llee 700 MOAelleH TeIle 1-1 aY,Ql-1oTexHI-1KI-1 cj:Jl-1pMbl SONY.

Jl1060H C60PHI-1K CTOI-1T 350 py6neH. OTAenbHble ,QI-1CKI-11-13 C50pHI-1KOB He BblCblIlaeM.

Sonee nO,Qp06HYIO I-1Hcj:JOpMal.\1-11O no C50pHI-1KaM ,QI-1CKOB MO>l<HO np041-1TaTb B JKypHanax
N2N2 1, 7, 8 - 2005, 6, 9-2006 I-1nl-1 nonY41-1Tb aneKTpOHHOH n04ToH, nocnaB 3anpoc Ha 3IleKTpOH-

HblH a,Qpec: radiocon@vologda.ru.

Bce l.\eHbl BKIl104alOT nepecblnKY 6aH,Qepons:tMI-1 B npe,Qenax PCP. .Qns:t ocj:JopMneHI-1s:t nO,QnI-1CKI-1
4epe3 pe,QaKl.\1-11O I-1nl-1 nOKYnKI-1 OT,QenbHbiX HOMepoB I-1nl-1 ,QI-1CKOB HYJKHO OnnaTI-1Tb CTOI-1MOCTb

3aKa3a n04TOBbiM nepeBoAoM I-1nl-1 6aHKOBCKI-1M nepe41-1CneHI-1eM :

KOMY: Y.n. AneKceeB BIlaA M pBIlaA Ml-1poB 4V1HH 352500520883

KYAa: 160000 BOIlorAa, <1>n.AK.C5.P<1> BOIloroAcKoe OTA. N28638.
5V1K 041909644, p.c.4080281 0412250100264, K.C. 30101810900000000644.

npl-1 onllaTe nO'-lTOBbIM nepeBO,QOM MOJKHO nOllb30BaTbCs:t ynpollleHHblM aApeCOM :

KOMY : Y.n. AneKceeB BnaA MMpBIlaAMMI-1poBI-14 V1HH 352500520883.
KY,Qa : 160000 BOIlorAa, n04TaMT, p.cA080281 04122501 00264 B C5P<1>N28638.

B pa3Aene n04ToBoro nepeBOAa «Ans:t nl-1CbMeHHoro C0061l1eHI-1s:t" He06xOAI-1MO 04eHb pa360p-
41-1BO Hanl-1CaTb Baw nOAP06HblH n04TOBblH 3Apec, I-1HAeKC, a TaK JKe, BaWI-1 cj:JaM I-1n 1-110

, I-1Ms:t 1-1

OT4eCTBO. VI 3AeCb JKe Hanl-1CaTb, 3a 4TO KOHKpeTHO np0l-13BeAeHa onnam (HanpI-1Mep, T3K - «7-12-

2006»,3,0 3Ha4\o1T 4,0, BaM HY>KHbl JKypHanbl C 7-ro no 12-H 3a 2006r).

1 Omnp8snflfl n04mOSbiU nepesoo, cnpocume Ha n04me, K8K OH 6yoem omnpasneH,
- n04mOBbiU

unu 3neKmpOHHb1U. Ecnu nepesoo 3neKmpoHHbiU co06 umes peOaKljUIO 3neKmpoHHou n04mou

unu n04mosou Kapm04KOU unu cj:!aKCOM HOMep u oamy nepesooa, CYMMY, Ha3Ha4eHue nname>Ka,
saw noop06HbiU n04mOSbiU aopec. 3TO BA>KHO, nomOMY 4mo npu nepeoa4e 3neKmpOHHoao

nepesooa onepamop MO>Kem He SHecmu oaHHble 0 saweM aopece u Ha3Ha4eHuu nname>Ka s

3neKmpOHHYIO cj:!OPMY, unu UCKa3umb UX. To >Ke caMoe, ecnu 3aKa3 onnamunu nepe4ucneHueM C

6aHKa.

E-mail: radiocon@vologda.ru.

<1>aKc: (8172-51-09-63).
Kap,04KY OmpaBIl5l Teno aApecy : 160002 BOIlorAa a/s:t 32.

EaHoeponu C Y>Ke Bblf7yU{eHHbiMU >KypHan8MU, omnpaBUM B me4eHue 7-u oHeiJ c MOMeHma nocmynne-

HUfi onnambl (7 oHeiJ, - amo CpOK 6e3 Y4ema BpeMeHu npOXO>KOeHUfi nepeBooa U 6aHoeponu no n04me).

LEcll1-1 Bbl B Te4eHI-1e Mecs:tl.\a nocne OmpaBKI-1 nepeBOAa He nonY41-1Ill-1 onlla4eHHblH 3aKa3, Ha

YJKe BblWeAWl-1e >l<ypHanbl, A 1-1 CKI-1
, 05s:t3aTenbHo C0061l11-1Te 06 3TOM B peAaKl.\MIO, B03MOJKHO

np0l-130WnO KaKoe-TO HeAopa3YMeHI-1e (HanpI-1Mep, npl-1 nepeAa4e aneKTpOHHoro nepeBOAa He

npowen Baw a,Qpec, I-1IlI-1 He YKa3aHO COAepJKaHl-1e 3aKa3a). B C0061l1eHI-1\o1 06S13aTenbHO YKaJKI-1Te
Baw a,Qpec , cO,QePJKaHl-1e 3aKa3a. ,QaTV 1-1 CVMMV onnaTbl, HOMep KBI-1TaHl.\I-1I-1.

>KYPHanbl meKyU(eu nOanUCKU BblCbtnaeM COenaCHO KBapmanbHOMY epacpUKY
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AYA O,B AEO,PAA Onp EM,PAA OCBSl3b,
3MEPEH SI,OXPAHHbl YCTPO CTBA,
6bITOBASI 3J\EKTPOH K', PEMOHT,
ABTOM06 J\bHASI3J\EKTPOH KA,
3APY6E)I(HASI TEXH KA,
CnPABO'iH K.
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