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YUTAUTE B HOMEPE 11/2003:

MOLHBIF KB-YCHITHTEJIb HA TEJIEBH3OHHbBIX JIAMIIAX
Moxcro 1u uzzomosums Kuaosammusitis KB-ycutumens mownocmu na
MeneGUIHOHHBIX 1AMNAX, NPUMEHACMBIX 8 HIX00HBIX KACKAOAX (MPOYHOil
pazeepmxu? la, ymeepicoaem Wilfred M. Scherer, W2AEF.
CKoHCMPYUPOBARKBLI UM PCUTUMENRb MOUHOCIME 06ecnevugaem na
KB-ouanasonax & pexcume SSB oxono 1300 Bm evixoonoit mownocmu PEP
(¢ pecume CW u RTTY — 600 B PEP). Tpebyemas mouhocmes pachauxu
— oxono 100 Bm. B ycunumene ucnonsspromen oecams samn 6HFS,
BKIIOHEHHbIE NAPANTETBHO RO cXeme ¢ obuum 0 ub; HoIMU
ananozamu 6HFS aensomea cosemcxue namnst 61120C, 61142C, 61T44C.
Muozoramnossie ycuaumeny umeiont 00uK, NPUCYULLE MOTbKO UM
Hnedocmamox. Ouesuono, 4mo nenezko nodoépamb Komnjexm aamn ¢
oounarossimu xapakmepucmuxamu. Heuzbesxcnoe creocmeue :mozo —
NOGbILLEHH AR HETUHEUROCMb, XOMA 1aMNsl pabomaion & pedcume Kiacca
ABL /s ynynuenus Auneinocmuy 8 ycuiumene ycmanogiena cucmema
KOMREHCUpPYoweil pe2yIupoeKy CMEWERUA. Ima cucmema npeoHa3naiena
01 AEMOMAMUNECKOZ0 NOVDEPHCAHUA TUHRELR020 pexcuma, umo obecne-
HUEAEM MUHUMAIbHBIE UCKANCEHUA CUZKANA, @ IHAYUM, MUHUMPM 2APMORUK
u TVI npu paituunvix yposrax ebx00H0u MOWHOCIMY yCUAUMENRR,

OJIOBAYEB RV3TH BOJIHOBBIE KAHAJIBI * 2-87 3-62 U 4-12 KAK CHMBOJT

HAIJHOHAJIBHOH MJJEH POCCHUCKOIO PATHOJIFOBHTE/IbLCTBA
Hecepoesno o cepbesnom — max modicno oxapakmepu3soeams nooxod Oneza
Jlo6auesa, RV3TH, k cozoanuio cmamosu 06 YKB-anumennax,
paspabomannvix um 014 ouanasona 144 MI'y. Pazymeemcsa, asmop moz 6ot
npeodnodNcums HUMaAMeEnAmM CMpPo20e UN0NCEHUE NOTYHEHHBIX PE3PTbMAMO8
U CBOUX 85160006, KO MAKOL NYmb, NO-8UOUMOMY, NOKA3ANCA EMY CAULKOM
mpusuansHom. Ouens unmepecust aumennst ¢ 0nunoi oyma 2,87 u 4,12 m,
KOmopbte npu U320MOEICHIU NOKA3ANU OMIAUYHYIO NOEMOPAEMOCH, U, KpOME
mozo, Xopouiee coenaderue ¢ pe3PILMAMamy KOMNbIOMEPHOZ0 paciema.

YATAWUTE B HOMEPE 10/2003:

QUA

B [IEHNCOB, EW8VD AscTpns — cTpaHa BbiCTaBOK U pecTusanev
C KAGEWOBA Tinec npuHumaeT gsoebopues

PaThy, pakTel, cobuiTns

U KASAHCKUA UASFT TMyTs yepes sexa
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KAANHUHIPAR — KEHWUIFCBEPI — 750 net
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Anatolian ATA PSK31 Contest
RNARS CW Activity Contest
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HOT Party

YemnuoHar “uynesoro” panoHa Poccun
HeManaT “CLUB-777"

Bo3 AICH K Han oM
N7/2003, ( c 13 RDA Contest

Kpatkne ntorn copesHosaHui OCEANIA DX Contest 2002

Kpatkue utorn copesHosanni “WORKED ALL GERMANY Contest’ (WAG-2002)
PesynsTathl o4HOro 4emnuonata Poccun no pagmocsasu Ha KB 2003

NyThb B 3®UP
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AHTEHHbI
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NN4-5/2003 B MTPUXOLOLKO, EWSAU AHTEHHbI HU3KOMACTOTHLIX AUWana3oHoB
B MACOE/[] AnteHHa — ABMXWTENL 3NEKTPOMArHuTHOM BONHbl

11 BCEBOJTOXXCKUMA UA3IAR “ManoBuicoTHas” aHTessa
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[JOCKA OBbLSABNEHUIA
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YUTAUTE B HOMEPE 11/2003:

PTAJIEEB/HI-TECH TIPHJIOKEHHE WINDOWS ‘T'OJIBIMH PYKAMI™
Mosicno au cozdams “nacmoawgee” npunoxycesue Windows, ne ucnonsiya
0060AbHO ZPOMO3IORUX CPEOD PA3PABOMKU, HA CAMOM OOBIHHOM
Komnbromepe? OKa3vieaemcs, MO}CHoO,

Ecau ¢ Windows XP Pro b & Komanonou cmpoxe debug,

O MONCHO NPUAMHO POUGUIMBCR, YEUOEE DEPUC 8 KOKCOMLHOM OKHE

— I, npuz. ue cmapozo om1aduuxa DOS. Ima
JI0GONBIMHAA 6EU(UUA A& TACMCA UMERHO meM UKCMPYMeRmom,
Komopwiit Kam Hyxycen, Kpome Hezo, nam nompedyemca Hemrozo
IHanui 0 popmame ucnonnsemux gainoe PE u npoyecce ux 3azpysxu 6
namams.

A FTOPSIYKHH PA3B/IOKUPOBAHHE CKPHITHIX ®YHKLHH BIOS
Tem, umo celinac Kad)covli PAOOGOH NATL308AMENL UMEEM 803MONCHOCHTD
pezynapno o6noenams BIOS mamepunckos nyamet, noxcanyi, Hukozo ne
yousuws. A 6om mo, umo BIOS moxcno mooupuyuposams, u mem camvim
exIo4Ums 4 omobpazums 6 Setup BIOS ckpumesie donoinumensise
napamempst — 06 IMOM 3HAIOM UL HEMHOZUE ONBINKBIE NOB3O0-
esamenu.

B Kyl HHTEPHET-XUPYPI'Us
Kak n1o6oe so30eiicmeue nenpemenno posxcoaem omeemuoe
npomusodeiicmeune (KUKyoa He 0embca Om 3aKOHO8 U3UKU), MaK U AEHBLIL
nepebop ¢ pexnamoir na cmpanuyxax ¢ Cemu npueen Kk noABAEHUI0 006020
8U0A NPOZPAMM, 3AHUMAIOULUXCR OHUCIKOL RPOCMAMPUBACMBIX
cmpanudex om nadoed1ueon pexamot. B cmamee paccmompeno neckonbko
UHMEPECHBIX NPOZPAMM, UMEIOWUX Pa3umble cpedcmea 6opbost ¢
unmepnem-pexIamos.

H POLIHH CKATHE JJAHHBIX OT BUTOB K BAHTAM
Haubanee wacmo ucnonssyemsie noo DOS apxueamopst (PKZIP, ARJ, IMP,
HA, RAR) sensromca 6aam-opuenmupogarnvimu, m.e. umym
coenaoarouilie nociedosamens Hocmu 6, 8, a c Ha
yposne onu npocmo “ne guoam”. Ecau ucxodnbm ¢aun npedeapumensuo
obpabomams npednazaemoli npoZPAMMOil, a 3amem yice
APXUGUPOLANTL, MO MONCHO IHAYUMENLHO PEETUHUMb CIMENEHD CHCAMUA
ungpopmayuu.

YUTANTE B HOMEPE 10/2003:

BOKPYT MK

HE TONIbKO HOBUYKY

B KYL| BbnucratensHoit Flash

6 KNCEJTEB MATLAB MMporpammuposaHue B MATLAB

A FOPSIHKUH Total Commander

KOMMYHUKALINN

PKAPIAY NokanbHbie cetn nod Windows 98

U POILNH Dobasnexne B HTML-gokymerTbl nHgopmai
06 ux xoguposke

DAWDKECT

APOrPAMMbI U ANTOPUTMbI

YPOKU NMPOrPAMMHPOBAHMS

A KOPBUT, A LUEPBEAKOB TporpamMmuposasue B cpege Visual C++ 6 0
WuTepdenc rpacdnueckux ycrporctes Windows

M OONMHCKNY Pewenne 3apaq 1a rpacax

NOCTPOEHNEM MaKCUManbHOro NoToka

AMNANIOr MIPOrPAMMMCTOB

CyberManiac /HI-TECH TeopeTudeckue OCHOBLI KPIKMHIa
U POLYNH Tpocrenwnn xouseprop DOC — TXT

C PIOMUK [omauwnnia ‘Screen Snapshot”

A CU3EHKO Paborta c ocratkamu B nporpamme ‘1C Byxrantepus”
A EBTHOXUH MpocTow cnocof 3awuTtsl NporpamMm o7 KONMPoBaHns
VINCE Peanu3aumua kpuntoanropnima Burenepa (1)

b6 WNITLHUKOB DOS B cpepge Windows

PELUENTbI

C PIOMUK ‘ONEchip3 Ha MukpokoHTponnepe AT89C2051
A BYTOB TMMporpamMmHoe ynpasneHue npuHtepamm

dunpMbl “Hewlett-Packard’

PKAPIIAY Hazap s 6yayulee

WIPOTEKA

A BEHWITOBCKWIA Enter the Matrix

E KYPUTOBUY Kopbl, unTbl

NOCKA OBbABNEHUIA

Kynmio, npogam obmeusio




B.BEPWWHUH, K BeixoAam perynsitopa noAKnoYeHsl

rKypraH oKoHeuvHble yeunutenu (YM34), npea-
cTaBneHHsie Ha puc.5 O pabote YM34
noapobHo pacckaszaHo B [2]

Bcemu pexkumamm paboTsl npueMHU-
Ka ynpaBnsieT ModyJib CUHTe3aTopa Ha-
V3 npskeHun (MCH) (pmc.6) OH obecne-
15T YuBaeT peryivpoBKy U 3anoMuHaHue
HanpshKeHWA, NofaBaeMbiX Ha BapuKa-
net YKB-6rioka, kotopbie, B CBOO ove-
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Puc. 7

VHAVKaTOp NNaTkl UHAVKALWM U yNpaB-
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TOp NMpVYMeHUn roToBbiv Npeobpasoea-
Tenb Hanpsbkenus MH-15 ot markuTo-
nel “Asnuta 101" MOXHO UCNoNbL30BaThL
otAensHyto 0bMoTKy Ha TpaHcdopmarto-
pe C COOTBETCTBYIOLLIUM HaNpsiXXeHeM
v ntobol cTabnnnaaTop ¢ BLIXOAHLIM Ha-
npshkenvem 31 B Ot kavecrea aroro
crabununzatopa 3aBUCUT TOYHOCTL Ha-
CTPOVIKU paguonpueMHuKa.

{Oxonyanue cnepnyer)



BO3BPALIAACH K HANEMATAHHOMY

(“PM” NN1/03, C.3; 2/03, C.3)

A.CEPTEEB,

r CacoBo, PsasaHckon obn

KB-PAOUOINMPUEMHUK
C CUHTE3ATOPOM YACTOTbI

HacTpoiika npueMHuka onucaHa npu
ycnoBuu, uto npuemMHuk cobpaH bes
owunbox Ho Ha npakTuke yacto 6LiBa-
eT vHaue [loaToMy paccMoTpum Ha-
CTPOWKY npuemHuka bonee nogpobHo

Ans HacTpoitkn HeobxoauMbl ocumn-
norpad (KenatenbHO, WUPOKONONOC-
HBIIi) ¥ cUrHan-reHepartop ¢ KBapUeBow
ctabunusaumend B kauecTBe reHeparo-
pa MOXHO MCNoNb30BaTh NPOCTENWNIA
(HekannBpoBaHHLIA) KBApLEBbLI reHepa-
TOp CO CMEHHBIMU KBapLIEBbIMU pe3oHa-
Topamu [Mpurogutes n uudpoBon yac-
TOTOMEp, HO OH He obn3ateneH Ons u3-
MEpEHUs BbICOKOYACcTOTHOIO Hanpsxe-
HUS MOXHO cOBpaTth NUKOBLIN BOMbLT-
METP ¥ NOAKIIOUUTL €r0 K MyNBTUMETDY
(tecTepy)

Nocne npoBepku NpaBUNBHOCTN MOH-
Taxa HyXXHO BKIIOUUTL NUTEHUE NpUem-
HUKa 1 NpoBepUTL NOTpebnaeMblii UM
ToK (NpuMepHO 69 MA) lNpoBepbTe Ha-
npsxenve Ha C63 (puc 2) — oHo Aon-
XHo 6biTb +9 B Ecnu npuemHuk Byaer
nutatbcs o1 ctabunusaropa Hanpsaxe-
HUA, Hy>XHO ocumnnorpadoM npoBepuTL
amMnimTyay nynbcauunii HanpsXeHus nu-
TaHua Ha xoHaeHcatope C62 A nynb-
cauuu Ha koHaeHcatope C63 HyxHO
npoBepuTh B NOOOM crnyuae (Aaxe npw
nuTaHuM NpUeMHMKa OT akKyMynsTopa),
TK BO3MOXHO caMoBO3byxaeHvue Muk-
pocxembl DAS

LlenecoobpasHo cHayana HacTpouTb
CVHTE3aTOp 4YaCTOTHI, TK OH SBNAETCH
OTHOCUTENBbHO CAMOCTOSATENBHBLIM yCT-
pocTBOM UYTOBB! UCKMOUUTL BliMsHUE
ocTanbHOW CXEMbI Ha CUHTE3aTOop, HyX-
HO OTK/MOUMTL pesnctop R56 OT BLIBO-
na 9 DA4, noaxntounTb ero K UCTOUHUKY
perynupyemoro HanpskeHua 0. 9 B n
BbicTaBuTb Ha HeM U=4 B

3arem npoBepbre Hanuuue Hanpsxe-
HuWs nnTaHus Ha koHaeHcaTtope C46 Oc-
uMnNorpadom Unmn NUKOBLIM BONBTMET-
POM NPOBEPLTE HANWUUE BBICOKOYACTOT-
Horo (BY) HanpskeHus Ha koHAeHcaTo-
pe C47 npw pasnuuHbiX NONOXEHUNX
cep/leyHuka katywku L2, a takke Hanu-
yne BY-HanpskeHus Ha xoHOeHcarope
C60 npu pasnuuHbIX 3Ha4YEHWUSX ynpas-
nawwero HanpsikeHus (U=0 9 B) Ha
nEeBOM (NO CXeMe) BbIBOAE pesucTopa
R56 Bxop ocuunnorpadga B f4aHHOM

crtyqae Hy>XHO NOoAKouaTh Yepes KOH-
fAeHcatop Hebonblwon eMkocTu (npu-
mepHo 10 n®P)

MogkntounB BXoA ocuwunnorpada c
KOHAEHCATOPOM, HyxHO ybeautbcn B
Hanmmumm KOpOTKUX UMNYNbCOB Ha pe-
suctopax R52 u R60 Bpauias cepaeu-
HuK kaTywku L2, yctaHOBUTE Hanps-
XeHue npuMepHo 5 7 B Ha KoHAaeH-
catope C56 (MsMepsaTb 370 Hanpsixe-
HUE HyXHO BONBLTMETPOM C AOCTATOM-
HO HONbWWM BXOAHBIM CONPOTUBNEHN-
em)

Mpwu 3aBuHumBaHwWM ceppeuHuxa L2
(Te npun yBenuueHun UHAYKTUBHOCTM)
HanpshkeHne Ha C56 nomkHO yBennyu-
BaTbcs, ¥ Hao6opotr Ecnu nobutbes
3TOro He ypaercs, HyXHo nofobparb
€eMKocTb koHaeHcatopa C44 vnu unc-
O BUTKOB KaTyluku L2

Hanpumep, ecnuv HanpskeHue Ha KoH-
neHcartope C56 Bbicokoe (10 12 B),
TOrAA HYXHO yMeHbWNTL eMKocTb C44
v uncno BuTkoB L2, a ecnu Ha C56 —
Hu3koe HanpsxeHue (0 2 B), torpa
HY>XXHO yBenuuuTb emkoctb C44 v uuc-
no BuTKOB L2

Koraa HanpsikeHue Ha C56 HaxoauT-
caBnpegenax?2 10B, cuctema PAMNY
pabotaet B pexume cuHXpoHu3auuu
Mpu naMmeHeHun UupOBOro Koaa Ha
Bxonax D1 D8 mukpocxem DD2 DD4
n3aMeHsTca HanpsxxeHune Ha C56 u
yacrtoTta Ha Bbixofe cuHtesaTopa Cep-
AeyHuk katywku L2 ycraHaBnvBaercs B
Takoe nonoxexHue, utobbLl npu nepe-
CTPOWKE NpUEMHMKa NO BCeMy anana-
30Hy (31 M) HanpskeHne Ha KoHAEeHca-
Tope C56 He BbIXOAWNO 3a npeaenb
2 10B

YacTOTOMEPOM MOXHO U3MepUThb Ya-
CTOTy KOonebaHui Ha BbIXOAE CUHTE3a-
TOpa ¥ CPaBHUTb €€ C TEM 3HAUEHUEM,
KOTOpO€ AOMKHO BBITh Npu AaHHOM
xoane Ha Bxopax OAMNKO Yactotomep
NOAKMIOUaETCH Yepes KoHAeHcaTop He-
6onbwon emkoctn K R47 unmn k R52
TouHoOe 3Ha4YeHne 4yacToTbl MOXHO yc-
TaHoBuUTb, noabupas emkoctu C57 n
C58

M3MeHan HanpskeHwe Ha Bxoae yn-
paBuTens yactothl 14 (Te Ha peaucTo-
pe R56) v koHTponupys 4acToTy CuH-
Te3aropa, MOXHO U3MEpUTL KpyTu3Hy

cvHTe3atopa vactothl OHa fofmkHa
6biTb npuMepHo 100 Tu/B Ee MoxHO
perynupoBarb, nonbvpas emkoctu C57
n C58 Ha aTtoM HacTpounka cuHTtesato-
pa 4acTtoThl, B OCHOBHOM, 3akaHuuBa-
eTca

MNepexoauMm Tenepb K HACTPOMKE Npu-
eMHuka MpoBepseM HanpspkeHue nuTa-
Hua Mukpocxembl DD1, koTtopoe aomnx-
HO ObiTh nopsiaka 6 B Mpu otkniouer-
HON aHTEHHE NPOBEPSIEM HanpsXeHus
Ha BBIBOAAX TPaH3UCTOPOB ¥ MUKPOCXEM
(Te peXuMbl NO NOCTOSHHOMY TOKy) Ha
ctokax VT1 v VT6 gomkHO BbiTh npu-
MepHo 6 7 B Ha BeiBogax 9 v 13 muk-
pocxeM DA1  DA3 gomxHO 6biTh npu-
MepHo 5 B TpaHauctop VTS5 pomkeH
ObITb 3aKpbIT, NO3TOMY Ha €ro Konnex-
tope U=9 B Pe3sucTtopom R41 ycraHas-
nmBaeM Ha BbiBoae 9 DA4 HanpskeHue
4B

Cucrema QAMNY npuemHuxa cHavana
NpoBepsieTcs B pexuMme “OueHunin”, no-
atoMmy pesuctop R56 octaBum oTkio-
yeHHbIM oT BhiBoAa 9 DA4 Ha Bxoa npu-
emMHuka (Te Ha rHeago WA1) noaaercs
C curHan-reHeparopa HemoaynupoBaH-
Hoe BY-HanpskeHue c 4acToTon, Ha Ko-
Topyto BbIN NpeaBapuTenbHO HacTpoeH
CUHTE3aTop 4acToThl (HYXHO NOMHUT,
uTo cMecutenu paboTaloT Ha BTOpOW
rapMoHvKe reTepOAnHHOrO Hanpsxe-
HuR)

MoakniounB BXoA ocuunnorpacda x
BbiBOAY 9 DA2 1 usMeHsns HanpsxeHue
Ha peauctope R56 B npegenax 0 9 B,
Hy*HO OBHapyXuTb HanpspkeHue “OGue-
HuiW” Ecnu 310 HE ypaertcs caenathb,
TOrAa yBenmuuBaeTcs amnivtyaa cur-
Hana vunu TouHee NOACTPanBAETCH KOH-
Typ L1-C3 Mocne obHapyxeHus nepe-
MEHHOro HanpshkeHus “BueHnin” HyXHO
nofactpoukon koHTypa L1-C3 nobutben
€ero MaxcumanbHOW amnimTyabl

MepectpavBas cuHTE3aTOp 4acToTH
N3MEHEHWEM ynpaBnsaloulero Hanps-
XeHus Ha Bapukane VD8 u xoHTponu-
pys yactoty “GueHnii”, HyxHO ybeauTs-
cs B paborocnocobHocTu cuHTesaropa
4acToThl U NPOBEPUTL €ro KpyTU3HY
S=100 l'y/B (ecnu ato He bbino caena-
HO paHbwe) “HyneBble BueHus" gonmx-
Hbl Habntoaatbes npu ynpasnsoweM
HanpsbkeHun Uynp=4 B

Mpu ucnoneaoBaHun kanubpoBaHHO-
ro curHan-reHepartopa byner cpasy us-
BECTHA BENUUYMHaA BXOAHOroO curHana
CrepoBarenbHO, KOHTPONMPYS 4acToTy
¥ amnnuTyay HanpspkeHus “Guennii” Ha
BbiBoAE 9 DA2, MOXHO onpeaenvTb ycu-
NeHne KaHana cuHXpoHHOro Npuema, a
TaKKe OUEHUTb YyBCTBUTENBHOCTL Npy-
eMHuKa

MonobHbIE N3MEPEHNA MOXHO BHINOM-
HUTb AN BCEX YeThIpEX KaHanos npu-



eMHuKa (fBa KaHana cuctembl QAMNY +
KaHan CUHXpOHHOro npueMa + KaHan
cuctemsl APY) Ho npu 3atom HyxHO
yqecTb Heckonbko ocobeHHocTen

BcneactBue pabortsl aMniuTyaHOroO
MOaynATOpa NEpEMEHHOE HanpsieHue
“OueHuin” Ha Beixopax 9 v 13 DA3 Byper
NpPOMOAYIMPOBAaHO HanpsXXE€HWEM BCNO-
MoraTenbHoro reHepatopa Pabora mo-
aynatopa Gyaet Mewarts M3MEpeHuIo
A4X, NO3TOMy €ro MOXHO Ha BpeMs us-
MEpEHWA BbIKNOYUTL, NOAAB Ha BLIBO-
asl 1 w2 DD1 +6 B ¢ BeiBoga 14 DDA
Mpu atom Ha BTopom 3aTtBope VT6 yc-
TAHOBWUTCA HanpskeHue +6 B

Y1006l cHATL AYX KaHana CUHXPOH-
HOro npuema, notpebyerca AOCTaTOMHO
Bonblwasn paccTpoika YacToT curHana
n retepoauHa (£10 15 ku) Moatomy
HyXHO oTcoeanHuTs R44 ot C56, v ne-
pecTpauBaTh reHepatop BY, naMeHss
HanpsbkeHWe Ha NEBOM NO CXEME BhIBO-
ne R44 B npegenax 0 9 B, vcnons3ays
AN 3TOro AONONHUTENLHBLIA NCTOYHUK
perynnpyemMoro HanpsxeHus

Mpu pabote cucremeul AMY B pexu-
Me “BueHuA” MOXHO OLleHUTL cyMMap-
Hbi ypOBEHb WYMOB curHan-reHeparo-
pa v retepoavHa npueMHuka [ns arto-
ro Hy>XHO NOAKMOYUTEL BXOA OcLustnor-
pada k BeiBody 9 wunu 13 DD2 w, nepe-
cTpauBas CUHTE3aTop YacTOTbl, u3Me-
HATL YacToTy ‘BueHuin” ot 0 oo 200 Iy,
OAHOBpEMEHHO KOHTponupys hopMy ne-
pPEMEHHOrO HanpspkeHus “GueHnin” lMpw
yactote “BueHuin” bonswe 200 'y dop-
Ma HanpsbkeHus “GueHuid” bynet Gnua-
Ka K rapMoHu4eckow (K cuHycowae), a
Npy yMEHBLWEHWUN YacTOThl “OMEHWA” OHa
byaer vckaxarsca

YacTtota “OueHuir”, npn KOTOpoW no-
ABATCA 3HAYNTENbLHLIE UCKAXEHUS hOop-
Mbl HanpshkeHusi, 3aBUcuT OT CyMMap-
HOro ypoBHSI WyMa curHan-reHepartopa
" retepoanHa npueMHuka “Yem MeHb-
we ara YacToTa, TEM MEHbLWE YPOBEHL
wyma [lpoBeneHHsIE aBTOPOM UsMepe-
HWS noKasanu, YTo B ONWUCaHHOM npwu-
€MHVKe 3HauYUTENbLHLIE UCKaXeHus Ha-
npsbkeHus “BueHun” HaumHalTca npu
yactote okono 70 Iy, 4YTO roBopuT 0
TOM, YTO ypOBEHL WyMOB CUHTE3aTOpa
YacTOThl NOBLIWEH (B AaHHOM criyyae
WyMamu curHan-reHepatopa MOXHO
npeHebpeys, TXK OHW Manst) Ecnun B
KayecTBe reTepoanHa NpuMeHUTL 0bbiy-
HbIlA KBapUEBLIA reHepaTop, TO ucKaxe-
HUA NOABNATCA Npu YacToTe “OueHun”
B HECKONMLKO reply

lMoBbllWEHHbIE WyMbI CUHTE3aTOpa Ya-
CTOTBI HE HapywalT paboTy NnpueMHu-
Ka, HO HeraTuBHO BnuAOT Ha Hee Cuc-
TeMa QATMY oTcnexuBaet konebaHun
a3l reTepoAUHHOro HanpsXeHus, B
pesynsTaTte Ha Bbixo4e cymmartopa npu-

EMHUKa noaBNaeTca 3HaunTenbHOE Ha-
NpsHKEHUE WyMOB, UYTO HEXEnartensHo
LHyMbl cuHTE3aTOpa YacToTH NPONopLUm-
OHanbHLl KO3(hhUUMEHTY AeneHus
ANKO Mo3ToMy Ha BLICOKOYACTOTHLIX
KB-guanasoHax (f>10 M) xenatens-
HO NPUMEHATL CUHTE3AaTOP YacTOThl C
npeobpazoBaHveM (unu cobpaHHbLIR No
Kakoh-To Apyron cxeme)

Mpu n3roToBREHUM CUHXPOHHOTO Npwu-
€MHuKa ¢ AByKaHansHon cuctemoin GAIMY
n c aMnNiuTyaHbLIM MOAyNnATOPOM CurHa-
na HeobxoauMo 0becneynTs XOpoLLyH
pasBs3Ky MEXAY reTepoAMHOM 1 BXOAHON
Lensio npueMHuka MIMEeHHO No3ToMy He-
KOTOpLIE BNOKN NpUEeMHUKa 3KpaHWpoBa-
Hbl, @ B BLICOKOYACTOTHON YacTy npume-
HeHbl ByhepHsle yeunutenu

MpakTuyecku HyBCTBUTENLHOCTL Npy-
€MHuKa orpaHun4ynBaeTca ﬂM60 wyMmamu,
nubo HanvuveMm napa3nTHOW CBA3W
MEeX[y reTepoAMHOM 1 BXO4HOW Uenkto
(B 3aBUCMMOCTY OT TOrO, KaKoe U3 3Tux
orpaHuyeHui cpabortaert paHbwe) Ha
KB-ananasoHax, Kak npaBuito, YyBCTBU-
TENbLHOCTL OrpaHMYUBAETCA WyMaMu
acbupa u noMexaMu, a Ha YKB-guana-
30HE B HEKOTOpbLIX Ccny4dasax 4YyBCTBU-
TENLHOCTL MOXET BbiTh OrpaHuyieHa Ha-
nvyveM napasuTHOW CBA3KU MEXAy rete-
poavHOM 1 BxOoAHOW uensto [loatomy
HeNnoxo oueHnTL Ka4vyecTtBO pa3BaA3Ku
MeX/y reTepoanHOM 1 BXOAHOM Liensio
npueMHuka B onucaHHOM NpueMHuke
3TO MOXHO chenaTb crneylowmum o6-
pasom [lpu pa3oMKkHyTON cucteme
QANY (oTcoeauHuts R56 ot BhiBOAA
9 DA4) n paboTalowem aMnNanTygHOM
MOAYNATOPE HYXHO NOAKNIOYUTL OC-
uunnorpac kK BeiBoagy 9 unun 13 DA3
MNpu aTOM aHTEeHHa u curHan-reHepa-
TOp OTCOEAMHATCA OT BXOAa NPUEMHU-
Ka , @ caM NPpUEMHUK HacTpanBaercs Ha
YyacToTy, rae HeT paguocTtaHUuui n 3kpa-
HupyeTcs

Ha skpaHe ocuunnorpata B 3TOM
cnyvae Ha ¢hoHe wyMoB Habnogaercs
HebonbWoe NepeMEHHOEe HanpsKEHNE ¢
4acTOTON BCnOMOraTensHoro reHeparo-
pa (f=40 "y} NosBnsercs oHO Ha Bbl-
Boaax 9 v 13 DA3 no cneaytowen npu-
unHe Bropas rapMoHuka konebaHuin
retepoguHa HaBoaWT (3a CHET Hanuuua
napasuTHON cBA3KU) BO BXOAHOM Kone-
BarensHoM koHType L1-C3 nepeMeHHoe
BY-HanpsixkeHue, kotopoe yepes YBY u
aMnanTyAHLIA MOAYNATOP NOCTYNaEeT Ha
BxoAabl cMecutenen VT8 u VT 9, rae oHo
CUHXPOHHO AeTexkTupyerca B peaynbta-
T€ Ha BbIXOAax cCMecuTenen n Ha BuIBO-
nax 9 v 13 DA3 obpasyertcs Hebonbuwioe
nepeMeHHoe HanpsbkeHwe Ero amnnu-
TyAa U3MeHAEeTCHa npu nepecTpounke
BXxoAHOro koHTypa L1-C3 CeszaHo ato
C TEM, YTO Npu NEPECTPOMNKE KOHTypa 13-

MeHsieTcs (ha3a HaBeeHHOro B HeM BY-
HanpsikeHus

Ecnu BxoaHas Uens NpuemHuKa [o-
CTaTO4YHO XOpOLWO 3KpaHUpoBaHa ot re-
TepoAuHa, TO aMAnnTyaa NePEMEHHO-
ro HanpsiXEHUs1 ¢ YacTOTOW Bcnomora-
TENLHOro reHepaTopa Ha BbliBofax 9 u
13 DA3 ponxHa beiTs He Bonee 0,5 B
npu noboit HacTpoike konebarensHO-
ro koHtypa L1-C3 B atom cnyyae npu-
eMHuk paboTaeT BnonHe HOpManbHO
BrniusHue 3Toro HanpsikeHus Oyaet
3aKknoyaTeca B TOM, YTO OHO HEMHOrO
CMeLlaer 4acToTy HacTpOUKWU NpUEMHK-
Ka v nopor cpabaTbiBaHU CUCTEMH
APY

PerynvupoBka (ha3oBpawarens v Ha-
CTpoiika cucteMsl APY B pexvme “6bue-
HUA" onucaHbl B cTaTee [anee HyXHo
BOCCTaHOBUTL BPEMEHHO Pa3OpBaHHLIE
cBA3u (noakntouute R44 k C56, R56 —
K BeiBoAy 9 DA4) n, nameHns B Hebonb-
Wwux npeaenax eMkocTs C58, nepesec-
™ cuctemy QAMY B pexum cuHxpoHu-
3auumn Pexum paboTsl cuctems GAMY
yaoBHO KoHTponupoBaTh,, Habnogas
npu nomowm ocuunnorpada Hanpsxe-
Hue Ha BbiBoae 9 DA4

3arteM MoxHO npoBepuTs paboty APY
B peXuMe cuHxpoHusauum [pu yBenu-
YEeHUU aMnNUTydsl BXOQHOIO CUrHana
(Buiwe nopora cpabatsiBaHus APY) Ha-
npsikeHvwe Ha konnektope V15 ymeHs-
waercs, a NEPEMEHHOE HanpsKeHue ¢
yactoton f=40 'y Ha BuiBoage 13 DA3
MMEET NOYTHU NOCTOSIHHYID aMnauTyay

Mpu HeobxoguMocTu (npu paborato-
WEN B pEXUME CUHXpPOHU3allumn cucte-
Me QAIMY) MOXHO YCTaHOBUTL Hy>XHbIN
nopor cpabatsiBaHus APY, a 3HayuT, ¢
COOTBETCTBYIOWEE 3HAYEHNE NONOCHLI
yaepxaHusa cucteMsl GAMNY Mna atoro
3a cyeT naMeHeHwus conpoTuBneHuns R33
Ha BuiBofde 13 DA3 ycraHaBnuBaetcs
aMnNnuTyAa NEpPEMEHHOro HanpsKeHus
1,5 3B

YT10b6b HacTPOWUTL NPUEMHUK Ha pa-
AVOCTaHUMIO, HYXHO NOAKNIOYNTL K
HEMy aHTEeHHy U HacTpOWUTL CUHTE3aTOp
Ha HyXHylo 4acToTy

B HekoTOpbix cryyasnx, Koraa He Tpe-
byeTca Buicokas nabupatenbHOCTL U No-
MEXOYyCTONYUBOCTL, CXEMy NpUEMHUKa
MOXHO ynpoCTUTb, UCKITHOUUB 13 HEE Ty
yacTs, KoTopas obeefeHa NyHKTMPOM,
T€ MOXHO UCKITHOYUTL BECL CUHTE3aTOp
YyacToThl, KpOME reHepatopa BY [pu
3TOM HY)XXHO NEBLIA NO cxeMe BelBog R44
noaknio4nTs K BelBoay 9 DA4, a Hactpa-
MBaTbL NPUEMHUK Ha paguocTaHUuio
MoxHO Dyger nepemeileHveM cepaed-
Huka L2 (unu U3MEHEeHneM eMKoCcTH
C44)

Mpu aToM Ans coxpaHeHus AuHaMu-
Yeckux cBoMcTB cuctemsl GAMY HyxHo



YMEHbLLWUTL KPYTU3HY YnpasuTens Yac-
TOTLl 38 CHET YMEHbUWEHUA EMKOCTHU
C42. Ho B 3TOM Ccnyyae noBLIWalTCA
TpeboBaHua Kk CTabuUNLHOCTN YaCTOTbI
reHepaTtopa BY. OH gomxeH obecneun-
BaTb TOYHOCTbL YCTAHOBKU YaCTOThI, paB-
HYI0 NPUMEPHO NONTOBUHE NOMOCHI YAep-
XaHua 3aMkHYyTOl cuctemsl QAMMY, Te.
+100 Iy (230 'y : 2 = 115 y). Nony-
YnTb Takyl cTabunbHOCTL YacToThl B
reHepaTope C napaMeTpu4eckon ctabu-
nusauven B avanasoHe 31 M BO3MOX-
HO, HO CAEenaTh 3TO HENpOCTO.

B saknioueHue HyxHo ckasatb cneay-
touiee. Mpu HacTpolike NnpneMHuka yac-
TO WCNOMbL30BaNcsa pexuM, Koraa cuc-

Tema GANY pa3omkHyTa, a Ha BXOA npu-
€MHuKa NOAAETCH CUrHaN OT CurHan-re-
Hepatopa. [pu 3ToM Ha BbIXOAE NpUeEM-
Huka HabntoA4anock NneEpeMeHHoe Hanps-
XeHue “OuenHun”. [Ina KpaTKOCTU 3TOT
PEXUM Ha3bLIBaNCs peXUMOM “GueHnin”
cuctemsl QAIMNY. 3aeck BLINO NOHATHO,
0 YeM WAET pedb, HO Ha3BaHWE 3TOro
pexwuma He CoBCeM npaBunbHoe. Ecnu
rosoputb bBonee crporo, TO CUcCTEMA
OAMNY B pexxvume “OneHunin” ofkHa bsiTs
3aMKHYTOW. A 3TOT pEXUM, KOTOPbLIA UC-
nonL30Bascsa Ana HaCTPOWKN NpUEMHU-
Ka (C pa3oMkHyTOW cuctemon GAMY),
bonee npasunbHO Ha3biBaTL reTepPOAU-
HUpOBaHWEM curHana.
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BONLWWHCTBO COBpEMEHHBIX YCUnu-
TENen MOLWHOCTN 3BYKOBOW YacCTOTbl
(YM3U4) noctpoeHsi 6e3 pasgenurens-
HbIX KOHAEHCaTOpoB Ha Beixoae. lpu
HEeMCNpaBHOCTY YCUTUTENS NOABIEHNE
NOCTOSAHHOTO HaNPsKEHWNA Ha BbixoAe
YM34 moxer npuBectu K noBpexae-
HWIO AOPOroCTOSMUX AMHAMUKOB aKy-
CTUYECKOW cucTemsl. [na ux 3awutsl
OT NOCTOSIHHOTO HanpskeHust Nboi
NonsipHOCTW Npeanarat HeCrnoxHoe
YCTpONCTBO

B xauecTBe npoTtoTuna B3siTa Cxema
YCTpOWCTBa 3awuTsbi yeunurens “405”
®.“Quad”, HO NpUHATLI Mepbl NO Npe-
NOTBPaLLEHUIO CaMOonNpouU3BOSILHOIO
OTKpbiBaHWUsi CUMUCTOPA NpY BLICOKO N
CKOpOCTW HapacCTaHus BbIXOAHOMO Ha-
NpsPKeHUs, Kotopas BbiBaET B COBpe-
MeHHbIX YM3UY. JononHutensHo BBe-
A€eHa CBETOBan nHAuKauusa neperopa-
HUS NpeaoXpaHuTENs Ha MuUratoem
cBeToaunoae npu cpabaTtuiBaHWM 3aim-
ThI,

Mpwn nosenexHun Ha Buixoae YM3Y
NOCTOSIHHOIO HanpskeHus moboi no-
napHoctu 6onee 3...4 B, pe3ko Bo3pa-
CTaeT HanpshkKeHUe Ha BbIBOAAX KOH-
neHcatopoB C2, C3. Tok, nporekalo-
Wwwmin Yepes pesuctop R4, oanH u3 au-
opos VD5, VD6 u oanH 13 TpaHaucTo-
poB VT1, VT2, oTkpbIBaeT cumMucTop
VS1. OTKpbiTbih CUMUCTOP WYHTUPY-
et BbIXo4 YM34 fo MomeHTa nepero-

" BECKOHTAKTHAS 3ALUUTA MPOMKOIrOBOPWUTENEN |

paHusa npepoxpaHutens FU1. TMpu ero
neperopaHun HadyuHaeT MuraTb CBETO-
avoa HL1. nemenTsi C1, L1 npeaHas-
HayeHs! ANns NPeaoTepauieHs) HecaHK-
LMOHWUPOBAaHHOIO OTKPLIBAHWUS CUMUCTO-
pa n3-3a NoMex.

MpenoxpaHutens BbibUpaeTcs ncxo-
A8 M3 MakCMMansHOW BbIXOAHOW MOLL-
HOCTY YCUITUTENS U CONPOTUBIIEHUSA aKy-
CTUYECKOW CUCTEMBI.

B ycTpoiictBe MOXHO MCnonL30BaThL
peaucTopsl TunoB C1-4, C2-23, MJAIT n
Apyrve COOTBETCTBYHLWENW MOLHOCTH.
KongeHcatop C1 — xepaMuyeckui, tu-
noB K10-7, K10-17, KM-5. OkcuaHsie
koHaeHcaTopsl C2, C3 — tuna K50-16,
K50-35. Oba 3tu KoHAeHcaTopa MOXHO
3aMeHUTb OAHUM HENONApHbLIM, Npu
aToM avoabl VD7, VD8 na cxembl ucknio-
vyatotcs. OQvoabt KN521A MoXHO 3ame-
HuTL Ha KO102 (A, B), KO103 (A, B),
KO518A, 1N4148. Ceetoavon HL1 mo-
XET ObiTb KaK MUratoLinM, Tak 1 nocTo-
SAHHOTrO CBe4YeHus, Hanpumep, Af307,
KWNQs35, KMnpg4o.

TpaHaucTtop VT1 MOXHO 3aMEHUTL Ha
KT503E, KT602, KT683, MPSA-43,
2N5550. VT2 3ameHsierca KT502E vnu
nobbIM p-N-p TPaH3UCTOPOM M3 CEpUin
KT6116, KT668, 2SA709, 2SA910,
MPSA-93. B kayectBe cummuctopa VS1
noponaet KY208 ¢ uHgekcamu I, [ unu
TC112-10, TC112-16 n apyrve Ha pa-
6ouee HanpsixeHne He meHee 100 B,
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Opoccens L1 HamaTeiBaeTcs NpoBo-
aom N3B-2 230,68 mm — 75 BUTKOB
Ha KapKace 13 nnoTHoi Bymaruv c BHe-
WwHuM anamerpoMm 10 Mm.

Onsa npoBepkn cobpaHHOro yana
nnaBkui NPEAOXpaHUTENb BPpEMEHHO
3aMEHNAEeTCHa NnaMnon HakanuBaHusa Ha
HanpspkeHue 6...12 B u tox 0,16...1 A,
Y3en nogknwyaerca K Beixogy nabo-
paTopHOro 6rnoxka nutaHws C perynu-
PYEMBIM BbIXOAHLIM HanpsXXeHWeMm
2. .10 B. NnaBHO ysenu4yuBas BbIXOA-
HOE HanpshkKeHue, N0 MOMEHTY 3axu-
raHua namnsl onpegenaerca nopor
cpabaTbiBaHWA 3awuTel. ECnun oH By-
aetr He 6onee 4 B, To y3en npuroaeH
ANA COBMECTHOMO UCNOMbL30BaHWA C
aBTOMOOUNLHLIMY YM 34, Mpu ykasaH-
HOW Ha CXeMe eMKOCTM KOHAEeHCaTOPOB
C2, C3, sagepxka cpabatbiBaHua 3a-
wnTer coctaBut okono 1 c. MNMpu Heob-
XOAMMOCTU BPEMA 3aAEPXKKU MOXHO
yMeHsWwunTtsL Ao 0,2...0,5 ¢, B3sB 3TH
KOHOEHCAaTOpbl MEHLULEN EMKOCTH.

KOHCTpYKTUBHO 3TOT BMNOK MOXET
ObiTb pasMmeleH kak BHYTpu YM3Y, Tax
u B AC. B cnyuae yctaHoBKM yana
BHYTpY aKyCTW4ECKOW CUCTEMBI, ecnu
B AC eCTb HanonHUTENL U3 foprYero
Mmatepuana, Hanpumep, BaTta, OH He
JOIMKEH conpukacaTtsCsa C Aeranamu
y3ana 3alumtsl.

Ana MHorokaHanbHoro ycmnurtens
cobupaercs COOTBETCTBYIOLLEE YUCNO
6noxos.

Nntepartypa

[.Artaes, B.BONOTHUKOB, QYHKLIMOHAMNE-
Hble y3ibl yCUnurenemn BbICOKOKaYeCTBeH-
HOro 3ByKOBOCNpoussegeHus, — Paguo v
ceasb, 1989, C.111

A.BYTOB,
c.Kypba, Apocnasckon obn.
y
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P.KADAR.

AHCTBEHHBIN 3BYK

(Mpoaonxenue. Havano B NN3-10/03)

B cuctemax AoMawHero kuHoTeartpa
FPOMKOFOBOPUTENL LEHTPaNbHOrO
(cpenHero) kaHana AorkeH HaxoauTb-
cs BONW3an TeneBusopa, Ho MarHUT rpom-
KOroBOPUTENS MOXET BNUATL HA KUHEC-
KOM, Y4TO MPUBOAUT K UCKAXKEHUIO LiBETA
CpeaHue rpoMKoroBopurenm Tuwaresb-
HO 3KpaHUPYIOT, HO OYEBUAHO, YTO YEM
Bonbwe pasMepbl usnyyarens, TeM
TpYAHEE ero HafeXHo 3a3KpaHNPOBaTh.
Mpu “HopManbHOM® pexume obnacTb
4acToT cpegHero kaHana Huxke 100 Ny
M3Ny4aloT Takke NeBbIA 1 Npaebii rpoOM-
KOroBoputenu.

BTopoit pexuM — WwmpoKORONOCHLIN
(wide mode). B 3T10M pexume yactor-
Has obnacTb CpeaHero kKaHana HaxoauT-
csa B npeaenax ot 20 Ny go 20 kry.

TpetbuM pexumMom sBnsaetcs “dax-
TOMHbIA" (BUPTYanbHbIi), KOTOPbINA NpU-
MEHAETCA B Cryyae, ecnv cpegHui u3s-
nyuarens Boobule oTcyTCTBYET, UNK €ro
noakNouarb HaM He Xouetca (Hanpu-
Mep, Npu TpaHCNMPOBaHUM KOHUEepTa ce-

nockonbky paspaboTunky CUCTEMbI UC-
XOAuNU U3 TOro, YTO HU3KUE 3BYKU He
HEeCyT NPOCTPaHCTBEHHOW UHhOPpMaLK,
a “nytaHHbie” (ha3oBbie COOTHOWEHUSA
BLICOKMX paccTposT ynpasneHue Oano-
we chopMUpyoTCs (hpoHTanNbLHbLIK cpea-
HuIA (NEBbLIN+MPaBbii) 1 NPOCTPAHCTBEH-
HbIW (NeBbln-NpaBbIi) curHansi, nocne
Yero 3Tu YeTblpe curHana noaaKrTes Ha
BbinpAMUTENU. 3a HAMU CneayoT aud-
tdhepeHumanbHble ycunutenu ¢ nora-
pUOMUUECKON XapakTEepUCTUKON, Ha
BbIXOAaX KOTOpbIX 06pasyoTes ABa cur-
Hana. BenuunHbl atuX AByX cUrHanoB
3aBUCAT OT TOro, Kakow Obina cBs3sb
Mexay NEeBOW U NpaBon, nepeaHen u
3aAHen cocTaBNAWLUMK BO BXOOHBIX
curHanax. 9tu, Tak HasbiBaeMble JoMU-
HaHTHbIE, CUrHanes — BunonspHoie (X
3HauYeHUss MOTYT ObiTb NONOXUTENbHbI-
MU 1 oTpularensHeiMm). Pacwenvrenu
has co3fgarT 4 yHUnonapHbIX curHana,
KOTOpblE yNpasBnsaioT 4 yecunurenamm.
Metog Dolby Pro-Logic MoxHO ewe

AONONHUTL BCTPOEHHBIMU Npoueccopa-
MU CO CTEPEOHOHNYECKUM 3(hDHEKTOM.
MpumMepoM nogobHoro, Tak HasbIBaeMo-
ro Aexkogepa “Enhanced Pro-Logic”, cny-
xut npubop .Amaxa, KOTopbIA, B 3a-
BUCUMOCTU OT XaHpa, hOpMUpYeT He-
CKONbKO CTaHAapTHbIX “3BYKOBbLIX 06na-
creir”. B nonoxeHuu “KuHoteartp” ava-
noryi M3ny4arTca NPENMYLLECTBEHHO
(HPOHTaNbHLIM CPEAHM FPOMKOrOBOPU-
TeneM. 3ByKoBble ahheKTbl ToMewaT
3putens B LeHTp cobbituit. B nonoxe-
HUK “Buaeo” Boobiule HeT cKonmbKo-Hu-
6yApb CyweCTBEHHOM NPOCTPAHCTBEHHOM
vHopmMauuu. B nonoxeHun “Buaeo-
KOHUepT” crnepean Mbi CNbIWKUM UCXOAs-
Wwme co cueHbl 3ByKu. [py 3TOM BOKpYr
Hac crbiwarcs Bosrnackt nybnuku, u no-
ABMAETCA “oulyuleHHe 3ana” BCneacTeBme
6onbWoro yucna nNpoCTpaHCTBEHHbIX
KOMMOHEHTOB CUrHaNa i UCKYCCTBEHHOM
peBepbepaumn. B nonoxeHun “Tenene-
pedaua” pedb penoprepa chnbintcs
cnepeau v U3 cepeaunHol. Bo Bpems
CNOPTUBHBIX COCTA3@HMI 3BYKM C MECTA
AENCTBUA CNbIWHBLI C NEBOW U NpaBoin
CTOPOH, a Bonnu bonenbumkos — cbo-
Ky 1 c3agum.

Cucrembl AOMallLHEro KMHOTeaTpa
(THX). THX — cokpaweHHoe HauMeHo-
BaHue Tomlinson Holman’s eXperiment.
Llenb THX coctout B TOM, UyTOobbI NPU-
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6nn3NTL 3BYKOBLIE OLYLIEHUS B KUNOA
KOMHaTe K TEM, KOTOPbIE€ BO3HUKAKT B
3ane kuHoteaTtpa [lepBoHayanbHbLIN
psan napametpoe THX okasancs u3bbi-
TOYHbIM, NO3TOMY paspaboTynk cucTte-
™Mbl Tomlinson Holman ocnabun tpebo-
BaHus THX u MogndumpoBan gekoaep
Pro-Logic, a TouHee ckasarb, 4ONONHUN
ero (pnc.33).

MepekpecTHas anexkTpuyeckasi Lenb
co3paet cybbacoBble curHans! n3 NeBo-
ro, NPaBoro U CPeAHEro KaHanoB B ava-
nasoHe yactot 20...80 'y BaxHo, yuTto
370, B OoTnu4une ot curHanoB cybbaco-
BOro KaHana yudpoBbIX YCTPOWCTB —

UCKYCCTBEHHblE cybbacoBbie curHansi
KoMneHcaTtop B nepebix kaHanax cpe-
3a€T BbiCOKWE YaCcTOThl 3BYKOUHXEHEP,
yCcTaHaenuBawLwui 3ByK B KUHOTEATpE,
06bIYHO MOAHMMAET BbiCOKME, YTOObI
YP@BHOBECUTE CUMbLHOE NOrMoLeHne
BbICOKMX 4YacToT B kuHoTearpe Ha oc-
HOBaHUWN CBOErO ONbITa S 3HAK, YTO 3TO
He Bcerga Tak, no KpawHe Mepe, He Ha-
CTONLKO, YTObbI BONBWIMHCTBO 3pUTENE i
OOMaWHUX KUHOTEaTpoB, UCMONb3YI0-
wux aekoaep THX, Bpawanu perynsitop
TeMBpa BbICOKUX HACTOT yCUNUTENS.
Hactpovika tembpa nmeeT yeno
YMEHbBWUTL OJHO U3 HeyaobCTB, BO3HN-

Kalouinx BO BPEMS ABWKEHUS UCTOUHN-
Ka 3ByKa U3 NepedHWX KaHanoB B 3aa-
HWe, Koraa y cnywarens cosjaertcs
owyuieHne, BYATO UCTOYHUK 3BYKA UC-
yesaer BO BpeMs ABxkeHUs. OHa Tak-
Xe CTPEMUTCS KOMNEHCUPOBATL BO3HU-
Kalouiylo B NpoLecce [ABUKEHUSA pasHu-
uy tembpa [Jexoppenvpylowas anext-
prdeckas Lene co3aaer ABa NpocTpaH-
CTBEHHbLIX (TbINOBbIX) KaHana. Mexay
HUM# cyuiecTByeT Hebonbwas 3anepx-
Ka Bo BpeMeHW. CnepoarensHo, 3710
pelueHue nyJe, Hexenuv npocras “npo-
TMBOhasa”.
(OxoHuaHue cneayer)

2Elektronika

J.GILSZKI.

YCUNUTENL-KOPPEKTOP RIAA

Xots B Hawe BpeMsi CD npakTuyecku
MOMHOCTLI BLITECHANN TPAAULNOHHbIE
“4yepHble” NNacTUHKU, eCcTb NLbBUTENN,
KOTOpPbIE BCEPbE3 CHUTAIOT, YTO “BUHUN"
3BYUUT ecTecTBeHHee. [ns “MogepHusa-
uun” npowurpeiBarenen npeanaraeTcs
YCUNUTENb-KOPPEKTOR, CXEMA KOTOPOro
KOMMakKTHa, NpocTa, Ho UMEET Xopowue
Xapaxktepuctuki. OHa He OTHOCUTCS K
06bI4YHbIM KOPPEKTOPaM C 4acToTHO3a-
BUCUMOVW OTpULiaTensHomn obparHoii cesi-
3bl0 U UCMOMNb3YET NACCUBHbLIE LENU AN
NONYYEHUs XenaemMon YacToTHO I Xapak-
TEPUCTUKM.

Cxemy (Ha puc.1 npeacTasneH Tonb-
KO OZVH U3 KaHanoB) MOXHO pa3nenuTb
Ha Tpu rnaeHbix Grnoka — nepBbIk NY-
HEMHbIA YCUNUTENb, NAacCUBHYIO LiENb U
BTOPOA NWHEIHbIK yeunutens. Takum
obpasoM, B Hauane 1 B KOHLE LIEMOYKN
UMEITCH OMHAKOBbIE YCUMUTENbHbLIE
Kackapnp!.

Kaxapli 13 onepauymoHHbIX yeunure-
neii tuna NE5S532 paer ycuneHue, npu-
MepHo pasHoe 30 gb. 3T uHTerpans-
Hble CXeMbl OTHOCATCH K BbicTpoaeii-
CTBYIOWMM U ManowyMsuiym. Mx Mox-
HO 3amMeHuTb Ha TLO72, koTopbie ume-
0T HECKONbKO BonbWNi WyM ¥ MeHb-
WY WWPKHY NONoCkl, OAHaKO BMOMHE
rooATcs Ans Hawux uenen JSxkBUBanNeH-
THas CXemMa KOpPpPEKTUPYIOLIEn Lenn y
TOYHbIE 3HAYEHUS HOMUHANOB 3NeMeH-
TOB NpUBEOEHbLI HA pUC.2.

Ha puc.3 npuBeaeHa nedartHas nna-
Ta, a Ha puc.4 — cbopOoUHbIN YEPTEX.
MNnata BbINONHEHA U3 ABYCTOPOHHErD
HONbrMpoBaHHOIO CTEKNOTEKCTONNUTA,
NPWYEM C MOHTaXHOW CTOPOHLI UMEET-

1C4,1C; = NES532

Puc. 1

R
4,68k C2
{ R1 23,290
J32,20k T
Ch
68n
Puc. 2

csl cnnowHas megHas donbra (obwun
nposoga). EctectBeHHo, BO uabexaHwe
3aMbikaHui, B HeobXxoaumbiX MecTtax
TOHKUM CBEPNOM [ENAIOTCH 3EHKOBKU.
Ecnu xomy-To noHagobuTcs HacTpo-
UTb naccuveHylo yenodky RIAA 6Gonee
TOUHO, MOXHO OONONHUTENBHO NOAKMHO-
untb pesnctop 1 MOm u koHaeHcaTop
1,2 H®, NoKasaHHLIE Ha CXEME NMYHKTUP-
HbiMW NuHUAMK Kpome Toro, Ans Bcex
OCTanbHbIX feTanem, eCTECTBEHHO, HYX-
HO oTBUpaTh 3K3EMMNNSIPLI C ManNbIM A40-

nyckoMm Ecnu a3ty gBa anemeHTa He noa-
KnyaTb, Toxe He 6bega — HoMuHanb-
Hbl KO3 HULMEHT Nepeaaqn Bapbupy-
ercsi HesHaunTenoHo — ot -0,08 nb ao
+0,28 gb (puc.5).

Mpy xenaHun MoXHO Takke Moanu-
LupoBarb A4X Ha HU3kuX yactoTax. ha
3NeMeHTOB, onpefensAlwmnx HaCTPONKY
ycunutens, ans 3Toro MoXHoO UCMonb-
3oBatb yenodky 330 OM — 47 Mkd
3necb, No cyTv aena, pevb UAET O ABYX
creaylowmnx apyr 3a apyrom gpunsrpax
BEPXHUX 4acToT WNcnonb3oBaHHbIE
huneTpbl 06LIYHC HA3LIBAKT POKOT-
cduneTpamu. OHW cHWXaT nonaaao-
WUH B CUCTEMY HU3KOYACTOTHbIW WyM
(0T ABVXKYLWINXCSH YacTen NpourpoiBate-
ns)

Bbi3blBaeMblE 3aMEHOI KOHAEHCATO-
pa 47 Mk® “3MEHEHWS YaCTOTHOM Xapak-
TEPUCTUKN NoKasaHbl Ha pUc.6; zamer-
HO €ero BRAusHWe Ha Ko3phULNeHT ne-
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pefaun B AnanasoHe 20 30 My Ha
nnacTuHKax Takoi curHan Bpag nv ume-
€TCs, AMHAMUKK ero HE U3Ny4awT, 0a-
HakKo ycunutenb u HacoBble gMHaAMUKK
MOTYT NeperpysvuTLCa OT NonaaaniLero
B cUCTEMY MexaHu4eckoro wyma [lpu-
BEAEHHble Ha CXeMe 3HayeHus AawT
xopouwwuit komnpomucc ObpaTtute BHu-
MaHue Ha guanasoH U3MeHeHuW Benu-
yuH no obeuM ocsam Ha npeapiayLEeM
puUCyHke

U HakoHeL, HECKOMNbKO NpaKTUYeCcKnX
coseToB [leuwatHyto nnaty Heobxogumo
3akpenuTe Tak, 4Ttobbl Yepes kpenalyme

BUHTbI HE BO3HWKaNo 3MNeKTPUYEcKoro
KOHTaKTa Mexay honbLron 3aseMneHus
v kopnycoM npubopa (BEPOATHO, 3a3eM-
neHHbiM) Cnegute 3a TeMm, 4yT0bbl BXOA-
Howu kabenb (3KpaHUPOBAHHbLIN) 3a3eM-
nanca Toneko BO3ne BXoJa KOPPEKTo-
pa B npoTvBHOM Crnyyae BO3MOXHO BO3-
HUKHOBEH e HeNpuaTHOro ryaexus [lpe-
aycunurens LenecoobpasHo skpaHupo-
BaTb 3a3eMNEHHOW MeTannuuyeckomn
KpbILLUKOM

Heckonbko cnoB 06 umelollemca Ha
BX0Ae KoHaeHcaTtope 150 n® OQuHamu-
yeckue 3ByKOCHuMartenu Heobxogumo

Harpyautb Ha peaucTtop 47 kOm, a Tak-
e — Ha eMKOCTb B HECKOMNbKO COT Mu-
xohapag OTON eMKOCTbLIO HENb3s Npe-
HebperaTtb, NMOCKOSbKY OHa Oka3biBaet
3aMETHOE BMusiHWE HA Ka4eCTBO 3ByYa-
Hus, 0COBEHHO Ha BbLICOKUX YacToTax
Mpwv npaBunbLHOM noabope ynyviueHve
MoXeT BbiTb TakuM, KaK ecnu Obl Bbinn
B35ATbl 3ByKOCHUMATENN HECKOMBKO Nyy-
iero Ka4ecTea

Ecnu BenuunHa HeobxoauMoi eMko-
CTY HEU3BECTHA, €€ MOXHO NErko onpe-
nenute Ee B nwboM cnyvae nyde
onpeaenaTe cCaMoMy, NOCKOMbKY B Hee
BXOOAT 1 Apyrue HapyXHble eMkocTu B
KayecTBe MPUMEpPa MOXHO Ha3BaTtb EM-
KOCTb CO€MHUTENbHbLIX NMPOBOOOB MNK
BXO/JHYH EMKOCTb KOppekTopa Hanpwu-
Mep, NPOBEPEHHbI MHOW COeQUHUTENb-
Hbitt kKabernb yxxe nmen eMxkocTs 120 nd

A npegnarato cnegytowmii cnocob
nonbopa aton emkoctn KoHpoeHcatop
Ha fnaTty He 3anavBanTe A0 TeX nop,
noka He Gyaet roToBO BCE ocTanbHoe
MoaxnounTe 3aTEM KOPOTKUM 3KpaHU-
poBaHHbIM kabenem COBOEHHbI KOH-
AeHcaTop NEpEMEHHOW eMKocTu (Mpu-
MepHO 500 Nd) o1 cTaporo NpMeMHUKa
MpocnyiwaB HECKONbKO NMNAacTUHOK #
M3MEHNANA eMKOCTb KOHAEHcaTopa, nog-
6epuTe Ha cnyx HeoBXoaAUMY EMKOCTb,
1 rocre 3T0ro NpuNasiTe KOHAEHcaTop
Takon eMKOCTH, Kakas AaeT onTumManb-
HOe 3By4aHue

Hobby Eiektronika, 5/98

epeaod

OT peAakumu: onepaLoHHble yCunu-
TENW C HECKOMBKO XyAWWMMU pesynora-
TaMN MOXHO 3aMeHUTb OTEYECTBEHHbI-
Mu BbICTPOAENCTBYHOLUMMY MANOLLYMA-
wuMu, Hanpumep, K544YO1, usorHye
Npu MOHTaXe uX BbiBOAb!, Y4TOOLI HE ne-
pefensisate Nnaty (LoKoneBKa HEMHO-
ro oTnuyaercs)

P

Ona nonyyeHuvs 6onbiuen MoHoC-
™™ B YM34 yacto ucnonb3syercs Moc-
TOBOW pexum Ecnu umeetcs ctepeo-
YCUNUTENb, TO MOXHO YBENUUNTL Er0
BbIXOZHYIO MOUWHOCTL MOYTH B ABA
pasa c MOMOLBH CXEMbI, NPUBEAEH-
HOW Ha puc.1 OHa npeacrtaenser co-
6o kackap ¢ pasaeneHHo Harpyskon
Ha xonnextope VT1 curHan uHeepTu-
pyeTcs, a Ha aMuTTepe — Het [loa-
KNKOYMB K Npeanaraemaoi cxeMe BXO-
Abl 06oux KaHanoB ctepeodoHuyec-
Koro ycunutens (puc.2), Ha ux BbIXO-
| Aax nony4um NpoTuUBO@dasHbie curHa-

da3ouHBepTOP AN MOCTOBOIO YCUNUTEns

nbl 9310 No3Bonser NoAcOenuHUTL
rpoMkoroBopuTtens BA1 k BbixogaM ka-
HanoB YcTaHoBWB Nepef (ha3onHBEpPTO-
POM (hunbTP HU3KKX YacToT (PHY), no-

Puc. 1

R1

. VT1
) KTsmaa > 0w

£3 Smxx25B

Hp—>Bux 2

~,

nyunm cabsyep, KOTOPbIA MOXHO uc-
Nonb30BaTe COBMECTHO C ManaMotl-
HbIMY CTEpeocucTeMamu, Nnoxo Boc-
NPOU3BOASALLMMY HU3KUE YACTOTb!

A.CATVOB,
¢ Wapa, OarectaH
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B.BPYCKHUH,
r.Kopones, MockoBckon o6

Ha aHanoroBomMm Bxode NpuemMHUKa
DTMF-curHanoe MC145436 nepBbiM
BKIOMEH PEXEKTOPHBIN (PUNbLTP C Yac-
ToTOoi noaasnenus 60 'y Ang yctpaHe-
HUSA HAaBOAOK OT NUTaloWlel ceTh (CTan-

[EHEPATOPbLI 1 NMPUEMHWKU
OBYXTOHAIIbHbIX CUTHAIIOB

{(NMpoaonxexnue. Hauano B NN9-10/03)

Kaxaomn KHonku maTpuubl 4x4 K BbIBO-
Aam Xin u Xqut BHYTPEHHEro reHeparo-
pa NoAKMo4aeTca KBApLUEBLIA pe3oHa-
Top Yactota konebaHuii kBapua AenuT-
CH 10 TAKTOBOW 4acCTOThbl, KOTOPAS CUH-

XpOHU3upyeT paboTy y3noB NpUeMHuKa

HanpskeHue NUTaHus MUKpOCXeMb! Co-
ctaenset 5 B+10%, Tok notpebnenna —
7 MA. OHa npousBoaUTCA B ABYX TUNax
KOpPNYyCOB: CTaHAApTHOM NracTMacco-

napta CLA). 3a npeaBaputenbHbiM
ycunutenem A1 crneayloT NotocoBble
¢ounbTpbl BS1, BS2, pasgensowune
HWKHIOIO ¥ BEPXHIOK PYNMbl 4acToT u

Ta6bn. 1

Bom — DIP-14 1 manorabaputHom ans
NOBEPXHOCTHOMO MOHTaxa — SOG-16.

®.Harris Semiconductor Bbinyckaet
NONHbLIA  aHanor  MWUKPOCXeMbl

komnapatopbt C1, C2. Y3kononocHble 1 0 0 0 1 MC 145436 B kopnyce DIP-14 noa map-
UNBTPbI, UCNOMNb3YIOLINE TEXHOMOMIO 2 0 0 1 0 ko .RCA — CD22204, v 6nvskuii K
nepekntoyaemblix kKongeHcaTtopos (PKK), 3 0 0 e 1 HEX BapuaHT npuemMHukKa B Kopnyce
BblAENAOT ABa TOHAa — N0 OHOMY B 4 0 1 0 0 DIP-18 — CD22202/03. &.Silicon
Kaxaow rpynne. HanpsxeHue C BbiXo- 5 0 1 0 1 Systems Takke NPOU3BOAUT CEPUIO NpU-
OB COOTBETCTBYHOLMX (PUIIETPOB NyTEM 6 0 1o 1 0 eMHukoB-aewundpatopos DTMF-curha-
LMKITUYECKOro onpoca NocTynaeT Ha 7 0 1o 1 1 nos SS1757202/03/04 c paccMoTpek-
BXObl AETEKTOPOB-KOMNapaTopos C3, 8 1 o 0 0: HOW Bblle CTPYKTYpHOA cxeMoi. Kop-
C4. CurHanbl KOMNapaTopoB NOAATCS 9. 1 0 0 1 ryca 3TUX MUKPOCXEM BapbUpyloTCa —
Ha Aekoaupyoulee yCTpOWUCTBO. Yepes 0 1 0 1 0 DIP-14, DIP-18, SO-16. B accoptu-
BbIXOAHOW perncTp 1 cTpobupyemeoie no- - 1 0 1 1 MeHTe npoAaykuun dupmbl TDK
rM4eckne UHBEPTOPLI, Ha BbIXOAb # 1 1 0 0 Semiconductor Takke uMeeTCH NpUeM-
D1 .D4 noctynaeT napannenbHbii ABO- A 1 1 0 1 HWK BYXTOHAnNbHbIX CUrHanoe 757204
WYHBIA KOO B rekcageLMmansHoi op- B 1 1 1 0 B 14-BbiBOJIHOM KOPNyCe, aHaNorM4yHoM
Me. B Tabn.1 npuBegeHbl KOAOBbIE KOM- c 1 1 1 1 no pasBoKe ykasaHHbIM Bbilwe UMC.
H6uHaLMK, COOTBETCTBYIOLLME HAXATHIO D 0 0 0 0 Ha puc.10 npvBeaena cTpykTypa u
FHT i Puc. 10
™ 1
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LIOKOTIEBKU 4aCTO BCTpedarwerocs B
aBToOTBETYUKAX NpuemnHuka DTMF-cur-
Hanos MV8870/70-1 B kopnycax DIP-18
n PLCC-28 Ha Bxoae MWKpOCXEMbI
umeetca auddeperHumnanbHbln yCunm-
TeNb BXOAHOrO CUrHana u pexek-

Kue aneMeHTbt ¢ 3anpetoM B cocrtae
MUKPOCXEMbt BXOAAT TaKKe TaKTOBbIA
reHeparop C BHELWHUM KBApLIEBLIM pe-
30HATOPOM, CXEMbl CMEWEHUs U yn-
paBnenns 3Ta MUKPOCXema BbiNycka-

€TCA MHOTUMU (PUPMaMK CO CBOUMM
npecdukcamu MT8870, MV8870,
CM8870, CSS8870, G8870 u T4
® Plessey usrotaBnueaer MUKpocxe-
Mbl MV8870/70-1 B kopnycax DIP-18,

S0-18 n PLCC-28, a coupma CMD

TOPHBIN PUNLTP TOHaNbHOro Habo- — Puc. 11 npousBoanT Mukpocxemy G8870 B
pa 3atem NpoucxoauT BolaeneHue Jn kopnycax DIP-18 u PLCC-20 Cxema
HWXHEN 1 BEpXHEN rpynnbl 4acToT u 1) BKIIOMEHUS npueMHuka MT8870 B
UNBETPamMu C UCMOMNb30BaHNEM Ne- 0022 IC8 MVBBTD aBTOOTBeTuMKEe Panasonic KX-T2632
pekniyaeMblX KOHAEHCATOPOB R N —n HE | @ nokasawa na puc.11
KoMnapartopbl ¢ ructepesucom B 07 Moxoxylo, HO MeHee CMOXHYIO
2w st/er P2 o
KaX/loM KaHane onpeaensior Mo- R2 100K =3 300K I CTPYKTYPY UMeeT ManorabapuTHb
MEHT NPOXOXAEHWUS HANPAKEHUS Ye- 3 g st e npuemuuk DTMF-cHrHanoB ¢ noc-
pe3 Honb [lanee curHan obpabaTbt- . % nenoBaTenbHbiM BbIBOAOM JaHHbIX
BAETCS YCTPOACTBOM, PaGoTalowmMM i L ton SO LC73861 ¢ Sanyo Mukpocxema
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E.3APELIKUW,
rHaycel, Mornnesckoi obn
E-mail zeg@tut by

MobuneHas LudpoBas CBA3b BCe ak-
TUBHEE BXOAWUT B NOBCEAHEBHYIO XWU3Hb
TenecoHbt 1 Tapudbl GyKBANbLHO C Kax-
AblM OHEM BCe JOCTYMNHee, a Mobunb-
Hbl TenedoH CTaHOBUTCA HENPEMEH-
HbIM aTpubyTOM (NOYTK KaK BOTUHKK) Y
BCe Bonbluero KoNUYecTea noaen

W TyT BCTaeT raeHas npobnema Ka-
KoW TenedoH Bblbpatb?! HyxHa npocTto
“3BOHUNKA” UK cepbe3Hbi annapar
6usHecc-knacca o MHOXeCTBOM “HaBo-
poToB”? Jlydwe He BpocaTbCa crnoms
ronoBy K TOuKe, rae ToprytoT TenedoHa-
Myt C BbIBOPOM He CTOUT CnelunTb, BeAb
Bbl BbIbUpaeTe annapat Ha fAonroe Bpe-

KAK CXJ1IOINOTATb CEBE
“MOBUJIbHUK”

Ms 3koHomus B 20 30 ye 3avactyto
BbINIMBAETCS B NOTPAYEHHbie 3PS HEPB bt
n Bpems Jlydwe BCEro NOCOBETOBATH-
CHl CO 3HAKOMbIMU, ABHO NONb3YHOWK-
MUCA MOBUNbHUKAMK, BO3ZMOXHO, C NPO-
AaBLiamu B LieHTpax obcnyxusanus Moc-
ne NpenBapuUTEnbHOMO U3YYeHUs CTOUT
OCTaHOBUTBLCA Ha 2-3 MoAEeNnsX U yXe o
HWUX paly3HaTb BCe nogpobvee OueHb
nornesHo NoNUCTaTb kakon-Hbyab cnpa-
BOYHUK WU XOPOLLWA KaTanor Mobunb-
HbIX TenedoHOB TaM o4eHb 4acTo MOX-
HO He TONbKO HalnTWU UX NonHble xapak-
TEPUCTUKUN, HO U O3HAKOMUTLCA C OTIN-
YUAMKU aHHOW Moaenu oT Apyroi

W, HakoHeL,, Camblit UHTEPECHbIA MO-
MEHT — yT0 BblbpaTh? HoBbii TENEdOH,
C BHO 33BblLIEHHON LIEHON, HO C rapaH-
TWeN B CepBUC-LIEHTPE BLIBpaHHON KOM-
NaHuu, HOBbINA (MU NOYTW), 3aBE3EHHbIN
HeneranbHo “n3-3a 6yrpa” (noatomy ro-
pasfo gewesne), unu Boobuwe 4To-TO
BeCbMa HEB3PaYHOE, COBCEM HE HOBOE,
HO AelweBoe Ao npegena Yacrto y BeCb-
Ma “COMHUTENbHBLIX Asaek’ NpoaalTcs
NOYTU HOBblE (@ TO U COBCEM HOBblet) 1
[OBOMBHO “KpyThble” TPybKK 33 coBEPLLIEH-
HO “CMelHy” LeHy OcreperanTecs!
310 B 80 90% cny4aeB nubo HanaeH-
Hbte, 60 BOPOBaHHLIE annaparhbl



ToT, KTO NpoaaetT MobUnNbHLIA Tene-
¢oH 6/y, Yalle BCero 3a ero KavyecrBo
HUKaKoW OTBETCTBEHHOCTU He HeceT U
HEKOTOPbIW PUCK NPWU NOKYNKe Takoro
“arperata” ectb Xopowo, ecnu TpyoKy
c6bIBAIOT TOMBKO NOTOMY, YTO XO3SIUH
pelwwun ob3aBecTuCh, crnegysa moge, 6o-
nee “kpyTon urpywkon” B aTom cnyvae
Tpy6Ka HaxoaWUTCS NOYTU rAPaAHTUPOBAH-
HO B paboyeM COCTOSHUK, NPOCTO ANS
BbLICTPOR peanusatmm xo3sauH cbpackl-
Baet 10 20% oT ee nepBUYHOW CTOUMO-
cTH

MepeiaeM K TOHKOCTSAM Bbibopa Te-
necdoHa YcnosHo annapatbl 6/y ¢ Ka-
kumu-nnbo gedektamm MOXHO nope-
NWTb Ha 2 KaTeropuuM — annapatbt C
BHELLIHUMUN U BHYTPEHHUMU NoBpeXae-
HUaMuU [lepBas kaTeropus He Tak
cTpawHa Yate Bcero 370 Tpy6KM C La-
panuHamu Ha kopnyce (nonapatoTcs
CKOMbl, TpewnHbi) TMOHATHO, YTO YeMm
6onbllle 3TV BHellHWe NOBpeXAeHUs,
TeM 6orbluas BepOSTHOCTb U BHYTPEH-
Hux [lpaBpa, Kopnyc — 370 euye He
nokasartenb He 3abbiBanTe, 4TO BECb-
Ma MO/IHbIMU CTanu CMeHHbIe NaHenu u
kopnyca [MoaToMy Aaxe oveHb y6oro-
My TenecdoHy MOXHO NpWaaTb NPOCTO
3aMevatenbHbIV TOBapHbIv BUA [lanee
obpartute BHUMaHWe Ha KOHTakTbl 6aTa-
peu u TenecoHa Hu 3a yTo He Nprob-
peTanTe TenetoH, eCrnv 3aMeTUnNn okUc-
neHve koHTakToB! MNoyTn rapaHTMpoBa-
HO, 4TO CeW annapaTuK CKopo “ympet”,
TK 3TO He YCTpaHseTCs, a nporpeccu-
pyeT BCe bbIcTpee U GbiCTpee

BHumaTtenbHo usyyute kak camy 6a-
Tapeto, Tak U 3apsgHoe yctponucteo U
TO, W Apyroe A0mKHO ObiTb NPpUMEpPHO
OfHOro BO3pacTa ¢ caMuM TenedoHOM
3HaunTenbHaa pasHuWua B BO3pacTe
[OMMKHA HaBeCTW Ha onpeaeneHHble
Mbicnn Hennoxo ucneitaTte cam “3apsa-
HWUK” Ha NpeaMeT COBMeCTUMOCTH (poa-
HOW NK NbITaloTCA BCyunTb?) Obpawian-
Te BHUMaHWe Ha MapKkupoBky 1 (oba3a-
TenbHo!) BonbTax 6aTapen u 3apsgHo-
ro yctpowctea TeneoH € oueHb ApeB-
Hel unu “cTpawHon” Ha Bua Gatapeeit
6paTtb HeT cMmbicna TunuyHas cuTya-
uua, korga yepes 10 MUHYT nocne BKIIO-
YeHUs annapara npopaBel, HaYUHaeT
nposBnATL 6eCNOKONCTBO, a elye Je-
pe3 10 15 muHyT npeanaraet nog-
KIIOUUTBLCH K CETU, NOCKONbKY GaTapes
Akobbl paspsixeHa Kak npaBuno, 3To
o3HavaerT, 410 H6atapen coBceM “yb6u-
Taqa” Mo npoBepeHHbIA ONbITOM CO-
BeT cobupasiCb Ha BCTpedy C Npogdas-
LIOM, BO3bMUTE € CObOM CNyTHWKA — He
noxaneete [loka oguH TeCTUpyeT Te-
nedoH, BTOPOW CriegWUT 3a peakuuei

NpoAaBLa — HeManoBaXHbIA akTop!

YyTb nogpobHee o Gatapesax Ha ce-
rogHAWHWA aeHb Hanbornee pacnpocT-
paHeHbt 6aTapen ABYX TUNOB — HUKENb-
MeTannrnapuaHble (Hanbornee pacnpo-
CTpaHeHHble) U MUTUR-NoNUMepHbie (60-
nee HoBble) CtaHpgapTHo BaTapeu pac-
cuutanbl Ha 350 400 uWknNoB 3apaaku-
pa3pagku PeanbHo OHW BbigepXUBAIOT
pasa B 1,5 2 6Gonbwe [MOoTOM OHU Ha-
YUHAIOT TEPSTH CBOIK €EMKOCTb, U CKOPO
HacTynaer feHb, Korga 3apsga He xBa-
TaeT U Ha AeHb A HoBasf xopowas 6a-
Tapes ctout nopsagka 15 30 ye Crne-
foBaTenbHO, BaC XAyT HOBble 3aTpaThi

Bropas kateropusi, kK coxaneHnuio,
MaccoBas — TenedOoHbl C BHYTPEHHU-
MU flecbektamu Takue TenedoHb! BpO-
Ae 60Mb6bt 3aMeaNEeHHOro AEWCTBUS, HO
aTn AedekTbt HauBonee TPyAHO BbISB-
naemMbl Ecnv BHELWHWA 0CMOTP HUKAKUX
U3BSAHOB He BbISIBUII, HY>KHO NPUCTYNaTb
K UCnbiTaHuam CHavana BK4WTe an-
napaT W NOBTOPUTE onepaLnio HeCKOIb-
ko pas “lNpo6nemHble” TpyOku 0BbidHO
C TPETbEro-4yeTBEpPTOro pa3a HaunHawT
“rniounTb” Ha BCe 3aBepeHus npoaas-
Lia HacyeT Toro, YTo 3TO NPOLUMBKA CTa-
pas, v 4To “3anuTh” HOBYIO U3 CeTU —
npotie NpocToro, Nyylle He NoaaaBaTh-
ca, u Tpybky He bpaTb

[lanee npucTynaem k TECTUPOBAHUIO
annapaTypbt [lpoBepKka knaBuaTypbl
npocta Haxmute pasno 5 10 pas Ha
KaXaylo KNaeuwy W npocrneawTe, 4To-
6bl HAXATWS He UFHOPUPOBANUCH UMK,
HaobopoT, 3a 0fHO HaxaTue He BbiCKa-
kuBano no asa v 6onee cumeonos Kna-
BULIM He [OMKHbI Takke “3anunatb’
Ecnu tenecoH npegycmartpusaet Habop
PYCCKOro TekcTa, TO 310 CTouT 0653a-
TenbHO NpoBepuTb He 3abbiBaiTe, 4TO
AaHHAA QYHKUWS 3aBUCUT OT NPOLIUB-
KW, 1 KOMNb CKOPO OHA aHrmMonA3bIYHas, To
KUpUNNULB! TaM, CKOpee BCero, He oKa-
XeTca Bo3MoxHo, TenedoH 1 He “Nu-
WweT” No-pyccku, Ho SMS-coobuieHus Ha
PYCCKOM NPOXOAAT W BNOMHE YNTAeMb!
MouHTepecyTecb noapobHee 3TUM y
npogaeua

Boabmemcs 3a aucnnen Uzobpaxe-
HWe Ha aucnnee He AOMKHO 6bITb “no-
NNbIBWWM’, BCe CTPOKU U NOMOXeHHbIe
cnyxebHble CUMBOIb! AOMMKHBLI OTOGpa-
*aTbecs 6e3 uckaxeHuii fyvwe c camo-
ro Hayana HaYnHaTb CBEPSATLCS C UHCT-
pykumei Tam, kak npaBuno, eCTb U306-
paXeHuWe gucnnes co BceMu crnyxebHbi-
MU cumBonamu U ecnu Ha aucnnee
annapara, Haxogsuierocsl y Bac B pykax,
4ef0-TO He XBaTaeT, TO 3TO BNOJIHe A0C-
TATOYHbIA NOBOA ANs 0TKasa o1 npuob-

peTeHVst Takown “UrpyLukn”

Hacrtynaet ouepenb npoBepku pabo-
Tocnoco6HoCcTU camoro TenecdoHa [Ans
3Toro cHoBa bepeTcs PyKOBOACTBO, U
NpsAMO 1O NYHKTaM NpoBepseTcs BCe
meHio Ha 6ypuaHue npoaasLa BHUMa-
Hus obpauate He ctout Koraa oH Byp-
YUT CIIULLIKOM aKTUBHO — HaCTOPOXW-
Tecb U ByasTe 0C06eHHO BHUMATE b Hb!
B cnyvae, ecnu HaWgete kakue-nubo
HepaboTalowme NyHKTb MEHIO UMK Ka-
KMe-TO OTNWYWUA OT UHCTPYKL UK, NpU-
KWHbTE, HAaCKOIbKO OHW HeobxoauMbI
OTcyTCTBME BaXHbIX (DYHKUWA, Bpoae
CYyeTYMKa Pas3roBOPOB UMW 3aNUCHON
KHWXKKK, ByaeT NOCTOSHHOW “3aHO301”,
W Ha Takow TenedoH “kneBaTb” He CTO-
uT

Mocne NpoBePKN hYHKLWUA U XKU3He-
cnocobHOCTU annapaTta MOXHO nepexo-
OUTb K NpoBepKe KadecCTBa cBA3N flyy-
We BCero Ans aToro uMetb npw cebe
BTOPOW MOBWUINbLHWK, U TECTOBbIE 3BOHKU
AenaTtb UMeHHO Ha Hero Toraa cpasy
obHapyxuTcs, Hanpumep, HepaboTato-
LWUA MUKPOOH UK auHaMUK Manuw-
He HacToOW4UBLIE NPeanoXeHNUA NpoaaB-
ua “nobepeyb AeHbry” — NOAO3pUTENb-
HblA Npu3Hak [OCTOPOHHUX WYMOB B
AVHAMWKe BO BpeMs 3BOHKA He AOMKHO
GbITb CIULIKOM MHOro YXyalweHue Ka-
YeCTBa peuun B LUGPOBbLIX cTaHaapTax
npoucxoauT nullb nNpu cnabom curka-
e No NpU4KuHe BbiNaaeHUs periMoB U
owunbok ouncpoBku [losTomy, ecnu
CWrHan HopmanbHbIR, a pa3roBop, Tem
He MeHee, “pBaHbii”, U CrbilUHbI NOCTO-
POHHWE 3BYKW, TO 3TO NOYTU BCeraa o03-
HayaeT HeucnpaBHOCTL NNBO npuemo-
nepepatoien yactu, nubo anHamuka c
MUKpodoHOM U Toro, 1 Apyroro gocTta-
TOYHO ANS OTKA3a OT NOKYNKK

OOvH U3 BaXHbiXx NapameTpoB —
rPOMKOCTb 3BYKa B IUHAMWKE U ee pe-
rynupoBka [lonpobyite 3acdukcupo-
BaTbh TPYOKY B BEPTUKANbHOM Nomnoxe-
HUW W NPOTYNATLCHA C HEW NO OKPECTHO-
CTaM, Habnoaas 3a ypoBHeM curHana
Ecrnu geno npoucxogut Tam, rae Nokpbi-
TWe Xopollee, HO YPOBEHb CUrHamna Hu
pa3y He NOAHANCA — NPU3HaK Hewcn-
pPaBHOCTU NpUeMHUKa TeCTOBbie 3BOH-
KW, €CINW eCTb TaKas BO3MOXHOCTb, HYX-
HO COBEpLUUTL Ha HECKOIIbKO Tenedo-
HOB, B TOM Yu1Crie U Ha CTauuoHapHbie
JNyywunia BapuaHT — NpoBepUTb, Kak
TenecdoH BeaeT cebsi BO BpeMs 3BOHKOB
npu xoabbe (NepemMetlieHnn) U B ycno-
BUSIX NIIOXOWM CBS3U (HA TO OH U MOBWTb-
HbIA')

KoHeuHo, yHUBepCanbHyl0 WHCTPYK-
LMo no Beibopy TenedoHa gaTb HEBO3-
MOXHO COBETYIO He TepATLCA Npu no-
Kynke annapaTa Ypauwu!
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MNpepnaraembint ctabunusatop umeet
pasaenbHyIo 3aLuTy OT neperpy3ku no
Toky M K3 Mpwn K3 Ha Bbixoge cTabunu-
3aTopa cpabaTbiBaeT y3en 3awuTbt Ha
VT3 (puc.1) Mpu neperpyske no Toky
cpabaTbiBaeT 3auuTa Ha VS1 1 K1

Yaen anekTpoHHOW 3aumThi cpabaTbi-
BAET, KOrAa TOK Harpy3ku co3gaeT Ha pe-
3nucTope R6 nafgeHne HanpskeHust, oo-
CTaTo4HOE Ans OTKPbiBAHUS TUPUCTOPA
V81, Te Koraa pasHOCTb HAaNPsxeHW:
Mexay ynpaensiiouwiuM 3nekTpoaoM w
KaTogoM TMpUCTOopa AocTuraeT Npuénu-
autenbHo 1 B BoaHukarownin npu sTom
oTpULaTenbHbI UMNYNBC HANPSXKEHNUS
yepe3 auop VD3 noctynaeTt Ha 6asy
TpaHaucTopa VT3 u npaktudeckn sak-
pbiBaeT ero, a crnefoBaTensHo, U pery-
nvpytowmia Tpansuctop VT1 OpHoepe-
MeHHO aunopa VD3 3awmujaeT TpaHauc-
Top VT3 oT nonaganus Ha ero 6a3y no-
NOXUTENBEHOrO HAaNPSXKEHUS U3 aHOAHON
Luenu TUpucTopa

OpHaKo anekTPOHHas cUCTEMA 3aLUu-
Thi BCE e He NpeoXpaHaeT NONHOCTLIO
TpaHauctop VT1 oT TennoBoro npobos
OCTATOYHbIM TOKOM, OCOBEHHO ecnu
TpaHsucTop yxe 6bin pasorpeTt B Npo-
uecce paboTbl, UNKU NpoJoNXUTENLHOE
BpeMs He Haxumanu kHonky SB1

[ns npepoTBpauweHnst TENNOBOrO
npobosa TpaHauctopa VT1 1 cnyxur
aneKTpoMarHUTHasa cUcTema 3aumThbl,
cpabaTbiBaloLjas Yepes HECKONbKO MUT-
nMcekyHa (3aBUCUT OT UCNOMNb3yemoro

pene K1) nocne Ttoro, kak Tupuctop VS1
otkpoetca Torga cpabatbiBaeT pene K1
Ero koHTakTbt K1 1 3aMbikatoT 6a3y VT3
Ha MWHYCOBbIA NPOBOAHWUK UCTOMHWUKA
nuTaHusa, a koHTakTtbl K1 2 Bkntodator
ceetoauoa HL2 — curnanusaTop pewn-
CTBUA 3aiuThbt [locne ycTpaHeHUs npu-
YWHb! NEPEerpy3KkM 4OCTAaTOMHO KPAaTKOB-
pEMEHHO Ha)artb KHoMKy SB1, 4yTobbt
BOCCTAHOBUTbL NPEXHUA pexuM paboTbt
6noka nUTaHWs, He OTKNIOYAA YCTpPOW-
CTBO OT CeTU

Ha Bxop ctabunuzaTopa nogaercs ot
BbINPAMUTENS NOCTOSTHHOE HaNpsiXeHue
40 B BeixogHoe ctabunuanposaHnHoe
HanpsxeHue oT 3 B go 30 B ycranas-
nuBaetcst peauctopoM R2 Makcumanb-
HbIA TOK Harpy3ku — 2 A ToK Harpysku
KOHTpOnupytoT ronoekoit PA1, nepeksito-
4yue SA1

[Jetanu ctabunuzatopa CMOHTUpOBA-
Hbl Ha NnaTe U3 PoNbrMPOBAHHOM CTEK-
notekctonuTa (puc.2 u 3) u Ha nuue-
BOW naHenu kopnyca 6noka nutaHus
Perynupytowmin Tpansuctop VT1 ycra-
HOBIlIEH Ha TennooTBode TpaH3UCTOp
KT825A MOxHO 3amenunTb Ha KT8256,
I, KT818B, I, BM, M, KT814I' — Ha
KT814B, b, KT8186b, B, I', KT315B —
Ha KT315T, [, E

Tupuctop KY202K 3amensieTca Ha
KY201B KY2010, KY202B KYy202H
BmecTto auopa [1220A (VD2) noponayT
0219, 0220, 0223, KA102, KA103 ¢
nobbiMnU ByKBEHHLIMWU UHAEKCaMu, a

BmecTo avoaa K4 1056 (VD3, VD4, VD5)
— KO106A nnv nioboin Apyroi kpem-
HUEBbLI ¢ NpsMbIM Tokom Ao 300 MA ©
06paTHbIM HanpshkeHem He meHee 50 B

NepemenHbin peanctop R2 — niobo-
ro TMNa c xapaktepuctukon A Pene K1
— P3C48A (nacnopt PC4 590 206)
unu gpyroe ¢ AByMs rpynnamu nepe-
KIo4atouMx KOHTaAKToB, cpabaTbiBato-
uiee npu Hanpsekenun He 6onee 30 B

PeancTtop R6 BbINONHEH B BuAe He-
CKOMbKUX BUTKOB KOHCTaHTaHOBOfO,
HUXPOMOBOTO UMW MaHraHWHOBOrO
NpoBOAa, HAMOTAHHOIO Ha Kopnyc pe-
aucTtopa MJIT-1 Ero conpoTtuBnexue
onpepenseTcs 3HadeHueM Toka cpaba-
ThiBaHUSA, 4TO, B CBOIO OMepeab, 3aBU-
CUT OT HAaNPSXEHUs HA yNpaBnsiowem
anekTpoae TUPUCTOPA, NPU KOTOPOM
OH OTKpbIBaeTcs Tak, HanpuMep, ecnm
3a MaKkCUManbHbIA TOK cpabaTbiBaHWA
3awuUTht NPUHATL 2 A, a TUpUCTOp OT-
KpbiBAETCS NPU HANPSKEHWUN Ha ynpas-
nsouem anekTpoae okono 1 B, conpo-
TUBNeHWe peancTopa R6 AormkHO BbiThb
(no 3akoHy Oma) 6nuzko k 0,5 Om
Bo3moxHO NpuUmeHeHWe pe3ncTopoB
Tuna C5-16 cooTBeTCTBYIOUEN MOLLIHO-
cTH

Bornee To4HO CONPOTUBNEHUE pe3nc-
TOpa NOArOHSAIOT Nof BblbpaHHbIA npe-
pen cpabaTblBaHUS 3aufuMTbl B TAKOM
nopsake K Bbixogy ctabunusartopa nog-
KINO4aloT CoeAWHeEHHbie NocneaoBa-
TenbHO aMNepMETP U NPOBOSIOYHbLIA Ne-
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PEMEHHbIN Pe3NCTOp CONPOTUBIIEHNEM
25 30 Om Ha Bxoa crabunuzatopa
N10AaloT COOTBETCTRYIOLLEE HanpsKeHne
OT BbINpAMUTENS, U peauctopom R2 yc-
TaHaBNUBAIOT HA BbIXOA e HaNpsXXenue
10 15 B 3atem nepeMeHHbIM pe3unc-
TOPOM, BbIIONHSAIOWNM (DYHKLWIO 3KBU-
BaneHTa Harpy3ku, yCTaHaBnvBaloT no
amnepMeTpy Tok, paBHbtid 2 A, 1 noa6o-
poM conpoTueneHns pesuctopa R6 fo-

6uBatoTca cpabaTbiBaHUs CUCTEMb! 3a-
LLUTBI

B paguontobutenbckon npakTuke He-
peAkn obcToATenbCTBa Koraa or fliepe-
rPY3KW TOKAMW MEHbLUEro 3HavyeHus,
Hanpumep, 50 unn 100 MA, 3aumuiaThb
NpuUXoanTCH He TONbKo caM cTabunusa-
TOp HanNpPsXXeHWUs, Ho U NUTaLeecs ot
Hero ycTponcTBo [lpu sToM XenaTenb-
HO UMETb CTYNEHYATYI0 CUCTEMY 3aLLm-

Tbl, BbITONHEHHYIO, HAanNpuMmep, 1o cxe-
Me, NpuBeaeHHOW Ha puc.4 3aech pe-
3uctop R6 1 nepBow CTyrneHu, paccuu-
TaHHbIA HA MUHUManbHbIR TOK 3aLWUThbI
50 MA, BkNtoYEH B cTabunuaatop nocro-
AIHHO, a NapannenbHoO eMy Nepeknioya-
TeneMm SA2 noakniovalT pesncTopbl
R6 2 R6 5 veTbipex Apyrux cTyneHen
100 MA, 500 MA, TANn 2A
YKasaHHbie Ha CXeMe COnpoTUBIEHUA
pe3NCTOPOB — OPUEHTUPOBOYHbIE Tou-
Hee UX MOXHO paccunTaThb, NWLLb 3Has
HanpsXXeHWe OTKPbIBAHUSA TUPUCTOpPaA,
paboTatowero B ctabunuzatope WUa-
MEepUTb 3TO HafpsXXeHWe MOXHO Tak
[Buxok nepeMeHHoro pesuctopa R2
YCTAaHOBUTE B KpalHee HWxHee (Mo
CXeMe) nonoxeHwe U NOAKNIOYUTE K
HeMmy ynpaBnsaiowui anekTpoa Tupuc-
Topa, oTnasiB ero oT nNpaBoro (No cxe-
Me) BbiBoaa pesuctopa R6 1 3atem
BKINIOYWUTE NUTAHUE U MEANEHHO yBe-
nnyunBaiTe peanctopoM R2 Hanpsxe-
HUe Ha yNpaBnaloLWeM anekTpoae Tu-

Puc. 4

W Vst
R6 118
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R6 2 18
100MA F l
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puctopa B MOMEHT OTKpbiBaHUS TUPW-
cTOpa, 0 YeM fPOCUrHanu3npyeT cBe-
TOAWOA, U3MepPbTe BONBTMETPOM 3TO
HanpsxeHue

Peanctopel R6 2 R6 5 MoHTUpYtoTCS
HenocpeacTBEHHO Ha KOHTaKTax fepe-
kntovatena SA2 Peauctopbl RS11R12
noabupaloTca KOHKPETHO NoA UMElo-
L{MACS M3MepPUTENbHBIN Npubop

MuTeparypa

1 O NykbsHuukoB CrabunusaTop
HanpsXXeHusa ¢ ABOMHON 3awuton o1 K3
B Harpyake — Papauo, 1986, N9, C 56

2 A buvzep 3aumTHble YCTPOWCTBA
6nokoB nuTanns — Paawo, 1977, N2,
C 47

3 KO TumnnH CaBoOeHHbI ABYXNONAp-
HblA 6nok nuTanns — B nomotlb paguo-
mobutenio, Boin 71 — M [JOCAAD,
1980

4 B Bbopucos CTabunusupoBaHHbIN
bnok nutanns — Paguo, 1979, N6, C 54
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1.AK BKnounTb namny LlrlaT

Cpenuv Bcex rasopaspsiiHbiX namn ca-
Myto 6onblyl0 CBETOBYIO oTAavy (Ao
170 nM/BT [1]) uMetoT HaTpueBbie nam-
nb! BEICOKOro Aasnenus tuna [JHaT Onun
npeaHaszHayYeHbl AN UCNONL30BaHUSA B
CBETUNbHUKAX HAPY>KHOMO U BHYTPEHHE-
ro OCBELEHUS U NPUMEHSIIOTCA ANns oc-
BEU|EHUS YNUL, CIIOPTUBHBLIX COOPYXe-
HWUI, 06LLECTBEHHEIX 3aHUIA U COopYXKe-
HUI, a TaKke NPu BbipatuBaHUM pac-
TeHUn

OyeHb bonbLioi Cpok cny>obt v No-
UTU HE UBMEHSIOWWIACSH NPy ANUTENb-
HOW 3KCNNyaTauuu CBETOBOW MNOTOK fie-
NakoT 3TN Namrel NPaKTUYECKK CaMbi-
MW 3KOHOMMYHBIMWU Fa3opaspsaHbIMU
namnamm [2]

Namna AHaT (pwuc.1) npeacraenset
coboi CTEKNSHHYIO KONBY LMNUHAPW-
Yeckon GopMEl 1, BHYTPY KOTOPOIA pac-
nonoxeHa ropenka 2 8 suge Tpybkun ns
NONUKPUCTANNNYECKOTO OKCUAA anioMu-
HUS, YCTOMYUBOIO K BO3OEWCTBUIO NapoB
HaTpust, TopLbl KOTOPON COEAUHEHB! C
3ANEKTPOAHEIMU y3namMu KOHTakTHble
BBOAbl 3 B TpybKy ¢ 060MX TOPLIOB Bbl-
nanHeHsl U3 MonwbaeHa, a anekrpoanl 4
npepcTasnsioT cobo kepH U3 MONKUG-
[leHa C HABUTOW Ha HEro Crivpansto U3
Bonb(pamMa lopenka HanonHsercs
amanbramMoi HaTpuUst C KCEHOHOM U He-
6OMNbLLIMM KORMYECTBOM PTYTU ANs fo-
BblLIEHUSt CBETOBOW OTAauW namibl U
nony4eHust HeobxoaUMoOro NageHus Ha-
npsxeHna Ha Hen [flamna cHabxena
pe3b60BEIM LoKkONeM 5 cTaHpapra E27
unun E40

PaboTaloT atu namnbl OoT 0BblYHOM
ceTu nepeMeHHoro Toka (220 B) coBme-
CTHO C MYCKOPErynupyowmuMmn ycTpon-
CTBamMu

CxeMa BKIOYeHns NaMmribl flokazaHa
Ha puc.2 B cocTtae nyckoperynupyto-
Lew annapaTtypsl ANa 3anycka rasopas-
pAOHBIX Namn BXOAUT HAYKTUBHOe Han-
nacTHoe ycTponcTBo (apoccens) L1 u
MMAYNbCHOE 3akuratouiee YCTPONCTBO
(V3Y) [poccenb gomkeH uMeTs raba-
PUTHYIO MOWHOCTb, COOTBETCTBYIOLL{YIO
MoujHocTu namnbl OH oBecneuynBaer
orpaHuyeHVe Toka Yyepes namny, NpeBsbl-
wieHre KOTOPOTO MOXET BHI3BaTh KOPOT-
KOe 3aMblkaHne B TO e BpeMsi, OH He
JAOMKeH AOMYCKaTb CHUKEHUS Hanpsixke-
HUS HWXKE 3a0aHHOr0 W3roToBUTENEM

Puc. 1

/N

e

Namrbl, NOCKOMNbKY 3TO NPUBOAUT K yXyA-
WweHuto yeetonepenayu (2]

U3Y renepupyeT uMnNynscol (Nayku
UMNYNbCOB) HanpshkeHUst 3aAaHHOW
ONUTENLHOCTU U aMNNUTYAbI, KOTOpble
f0AalTCs Ha NaMny U BHI3LIBAIOT ee
nompKmr

Puc. 2 L1
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Cxema WU3Y (puc.3) npeacraensier
cobol reHepaTop UMMYNbLCOB HAa TUPUC-
Tope VS1 un Tpancdopmatope T1 Kou-
pexcarop C1 3apsikaeTcs no uenu VD1
— R1 — obmotka | — obmortka Il T1
Mpy JoCTKeHUN HanpsiXkeHUst oTnupa-
HUS1 TMpUCTOPA, ONpeaenseMoro aenu-
Tenem R3-R4-VD2, oH oTkpbiBaercs, u
NPOVCXOAUT paspsp KoHaeHcaTopa ye-
pe3 nepBruHyto obMoTtky T1 lNMockone-
Ky koadbdpuimeHT TpanchopMauum T1
— okono 30, Ha BTOpWYHON 0BMOTKE
BO3HUKAET UMITYNbC BBICOKOTO HafnpshKe-
nusa Ow NpuknageiBaetcs k namne HL1
{pvc 2) u BeI3BIBAET ee nompkur MNpoLecc
nepuoanYEeCcKoro NoaXura noBTopaeTcs
0O Tex nop, noka namna He pasroput-
CA, W HanpsbkeHWe Ha Hew He ynapet
HWXe nopora oTkpbiBaHuA VS1 C atoro
MomenTa MN3Y He okasbiBaeT BNUSHUSA
Ha paboTy namnb!

MNnata U3Y (puc.4) nmeeT pasmepsl
50x20 mm OHa nsrotosrneHa u3 oAHOCTO-
POHHETO (PONLIMPOBaHHOTO CTEKMOTEKCTO-
nuTa KoHTakTHble NNOLLAaKA BLINONHe-
HbI IPY TIOMOLLM pe3aka Wx pa3mepsl He

(2]

*T1

Puc. 4

O6morka ll
(\na-aano)

250

Puc. 5



KpuTuuHbl. KoHaencaTopwt C1, C2, C3
— K73-17. Pesuctopbl: R1 — MNT-1,
ocTanbHble — MNT-0,125. Anogbt: VD1
— 1N4007 wnu KO226b6; VD2 —
KC211)K; VD3 — [I9E, XK. Tupuctop
VS1— MCR100-8, ML 408 (nponsBog-
ctBa ¢.“Planeta”, r.Hoeropon).
TpaHcdopmaTop T1 (puc.5) He nme-
et cepaevHuka. OH U3roToBneH Ha oT-
pe3Ke nnactmaccoBon Tpybbl anunHoin 20
u aunameTpom okono 50 MM (BHYTpeH-
HWIA anameTp Tpybbl AOMKEH GbITh pa-
BeH AnuHe nnatel) O6moTtka 2 (Hama-
TbiBaeTCs nepBoi) coaepxuTt 900 BUT-

koB nposoga MN3B-2 20,08 ..0,1 mm.
Hamotka npouseogutcsa B 10 cnoes no
90 BuTKOB B crioe Mexay crnosamu —
u3onsaumst U3 KoHageHcaTopHon 6Gymaru.
lMoBepx HamaTbLIBAOT NEpBUYHYIO 06-
moTky Ona umeet 30 BUTKOB NpoBOAa
MaB-2 0,3 mm (oauH cnoin). FloToBas
nnara njoTHO BCTaBSETCH B CepeanHy
TpaHcdopmaTtopa T1. BelBoAbl KaTylwek
npunauvBaloT NpSAMO K nnate. Uarotos-
NEeHHOe YCTPONCTBO XXenaTernbHO Nponu-
TaTb Nakom unu napaPuHoM Ans sawu-
Thbt OT BArn u NOMecTuTb B KOPOBOUKY
NOAXOASALLNX PA3MEPOB U3 U3ONALNOH-

Horo Matepuana. [laHHoe U3Y moxer
paboTaTb C namMnamu MOWHOCTLIO oT 50
no 400 Br.

Boipaxato 6narogapHocTb A.Bonoas-
KO 3a NpefoCcTaBneHHble MaTepuarnst
obpasupt U3Y

Mureparypa

1. B.A. [Janeiko. MNMpumMeHeHne anek-
TPUYECKOW 3HEPTUU B CETNIbCKOM XO035-
cTBe: Y4ebH. nocobue — MH.: Ypaaxan,
2001.

2. B.Nl. NnxaueB. 3nekTpoTexHuka.
CnpaBouHuk. — M.: Conon-P, 2001
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\
n.CArmoos, Detanu. fuoabl — KO0202 vnm rio-
c.llapa, [larectan.  6ble Apyrue cpefHeid MOWHOCTU.
BmecTto KT817 MOXHO yCTaHOBUTH
KT815, KT604: Bmecto KT805A —
LUAXTEPCKOIO ®OHAPA  «rzosam. &M wnm rioswe apyrue
MOLLHbIE N-p-N TpaH3UCTOpbt. TpaHc-
[aunoe 3apsgHoe ycTpoicTeo (3Y)  Tenem SA1 MOXHO U3MEHATb BEnNuUmMHy  dhopmaTtop — mnto6on Co BTOPUYHON
pacc4MTaHo Ha 3apsaaKy akkymynato-  Toka (1 wunm 0,08 A). Npu ykazaHHom no-  obmotkont Ha 15...18 B, paccuntanHon
poB emkocTbiO Ao 10 Ay, “CepaueM”  noxeHwn SA1 3apaetca Tok 1 A, koTo-  Ha Tok 2 ..4 A. VT2 Heobxoanmo ycTa-
YCTPONCTRA ABNSAETCA UHTErpanbHei!  pbiil ABNsSeTcs 3apsaHbiM (0,1 0T eMKO-  HOBUTb Ha paguaTtope.
ctabunusatop Hanpsxeuus DA1 u  cTun), a 0,08 A— noasapsaHbiM Ans ak- HanaxuBanue. BMecTo akkymyns-
Tpanauctopbl VT1 u VT2, o6pasyio-  kymynaTtopa 10 A4. VT3 u VT4 BMecTe  Topa K knemmam GB1 noakniovator
wue reHepaTtop Toka Tok 3apaetcs ¢ HL2 n HL3 o6pasyloT uenn uHguka-  amnepmetp v noabupatotr R1 u R2 o
pesuctopamu R3 1 R4. MNepeknioya-  Ljuun COOTBETCTBYIOWEND pEXMUMA. Nony4YeHust Hy>KHOro 3Ha4eHns TokKa.
VT2
KT805A
Vi
KTB17A S
. VOt VD4 KA202A
A HL1 !!2020
\ VT4
~2208 R1 KT3155
1k 7
2000
¢ 4 Txgssm T x108
. v,
MpocTedwnin nabopaTopHbIn 6ok r.CO3AHCKUH,
NWTaHWs C BECbMAa XOpOoLWWMK NapameT- r JHenponeTpoBCck

pamu Ha 4 cTabrnnmM3anpoBaHHbIX HanNps-
XeHus, Hanboree YacTo UCNONb3yeMbIX
B pagnornobuTenbCkuxX KOHCTPYKLIMAX,
MOXHO “coopyanTh” BykBanbHo 3a 20 mu-
HyT OH No3BonsieT NOAKMIOYUTL OQHO-
BPEMEHHO 4 YyCTPOWCTBA C CYMMApHbLIM
TOKOM notpebnenuns no 1,2 A.

MukpocxeMbl criefyeT yCTaHOBUTL Ha
TennooTeoA. [Nockonbky kopnyca UMC
coefuHeHbt ¢ 06WMM NpoBOAOM, ANS
DA1...DA3 MOXHO “CNonb3oBaTb OAuH
obwuin paguartop, a Takke MeTanmyec-
K kopnyc 6rnoka.
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YCTpOWNCTBO NpeaHazHayveHo Ans
BKITIOMEHUST U BLIKNIOYEHWSst CBETA B pef-
KO focewjaembix NOACOBHbLIX NOMELLEHU-
Aax B HeM peann3oBaH pa3BeTBiEHHbIN
anroputMm pabotbt [leno B TOM, 4TO nopa-
cobHble NoMeuieHNs B OCHOBHOM f10-
cewjalT ¢ ABYMs uensMmu — “Hapon-
ro” n “Henapgonro” Koraa B Nometye-
HWe 3axoasaT “Haponro”, To ABepb 3a
coboit 0bbLIMHO Cpasy Xe 3aKPLIBAIOT
Ecnu xe B nomMetilelne BxoasaT “HeHa-
Aonro” (Hanpumep, B KNagoBky 3a 6an-
KOW orypLoB), To ABepb 06LIMHO OCTaB-
NAOT OTKPLITOR, 4TOBL! IPU BhIXOAE He
NpULWINOCh “UenoBaTbCcs” C 3aKPbLITOW
ABepblo [NoaToMy ycTpocTBo paboTa-
€T 10 ABYM anroputmam

— ABepb ocTaeTcs oTKpbiTon Honee
3 ¢ (370 BpeMs MOXHO U3MEHUTL), Tor-
Aa nocre 3aKkpbiBaHUS ABepU CBET rac-
HeT (BKIIOYAETCH OH cpasy Xe fnocne
OTKpbIBAHUA ABEPW),

— ABepb OTKPbIIN U 3akpbiv BbIcT-
pee, 4em 3a 3 ¢ — cBeT bypet npogon-
XaTb ropeTb U NoracHeT TONbKO flocie
TOr0 Kak ABePb MOBTOPHO OTKPOIOT U
3akpotoT

B 06ounx pexumMax cBeT BbIKIIOHAETCS
TOMLKO NOCIE 3aKPbiBAHWUA ABEPU

B kauecTBe paTumka nNonoxeHus ape-
pu ucnonb3yetcs kHonka SB1 (puc.1)
Tuna Mr1-9 ¢ Tonkaresnem (LUMPOKO Npu-
MEHSAMACh B NEHTONPOTSXHbBIX MEXAHU3-
Max coBeTCKMX MarHuTocoHoB) KHor-
KY MOXHO 3aMeHUTb apoi MarHuT-rep-
KOH, HO, €CIU Y repkoHa 3amblKarowme-
cA (a He NepeKNIYaWWecs) KOHTAKTbI,
B cXeMy npugetcs A06aBuTh etle 0AWH
pe3ucTop (pmc.2)

Tpurrep Wmutta DD1 1 (puc 1) racut
Apebe3r KoHTakToB kHonku SB1, ¢ ero
BbiXOAAa cUrHan noJaeTcs Ha BXof ane-
MeHTa DD1 2, ynpasnsiouwero Harpys-
KOW (NTamfo HaKanuBaHus) U normyec-
KOW 4acTblo yCTPORCTBA

Moka aBepb 3aKpbiTa, Ha BbIXOAE 3ne-
meHTa DD1 1 npucyTcTByeT orndeckas
“4”, Korga oHa OTKPbLITa — TaM NosBNSA-
eTcs norudeckunt “0”, KOTOpbIY yCTaHaB-
nueaet anement DD1 2 Tak, 4TO Ha ero
BbiXoge nosBnsaetcs “1”, Bkrovarouias
Harpy3ky (namny EL1), reHepatop Ha
anemeHTe DD1 3, v pa3pelwaiowjas pa-
60Ty cyetunka DD2 OpHOBpeMEHHO
Yepe3 AU epeHLMPYIOLYIO Lienoyky
C3-R3 o6Hynsaetcs tpurrep DD3 1 Ha
npssmoM Bbixoge DD3 1 nosBnsercs
noruyeckni “0”, oH paspelwaet paboty

Tpurrepa DD3 2 no Bxoay C v noaaep-
XuBaeT norudeckyio “1” Ha BbiBoae
DD1 2 He3aBucUMO OT kHonkn SB1, Te
namna 6yaeT npoAomkaTb ropeTb

MpvMepHo Yepe3 3 ¢ (NpY YKa3aHHOM
Ha CxeMe MNONOXEHWN nepekniodaTens
SA1) Ha Bxope C tpurrepa DD3 1 nosBs-
nsaeTcs “eAnHUYHBLIA" PPOHT UMMYIbCA,
W B TPUIrep 3anncbiBaeTcs HopmMaLms
0 MONOXEHUU KOHTaKTa kHonku SB1
Ecnu gBepb A0 CWX MOp OTKpbITA, Ha
BbiXOfle TpUrrepa nossnsetcs “17, u, Kak
TONbKO ABEPb 3aKkpbiBaeTcst, namna EL1
racHet

Koraa k 3aToMy BpeMeHu ABepb 3aKpbi-
Ta, COCTOSHUE NPSAMOro BbIX0Aa Tpurre-
pa DD3 1 He u3MeHUTCH (JTOrM4eckun
“0"), » namna Byaer NPoOJoKaTh rOpeTb
Cpasy e nocne 3akpbiBaHWs ABEpU Ha
Bbixoae anemenTta DD1 1 nossnsercs
NonoXuTeNbHbIA Nepenag, HanpsKeHus,
W Ha NPAMOM BbIXO[e CHETHOIO TpUrrepa
DD3 2 ycraHaenueaetcs norudeckui “0”
Namna EL1 npoporkaet cBeTUTLCA

Tak 6yaeT o Tex nop, Noka CHOBa He
BCMOMHSAT O CywiecTBOBaHWM ABepy Mpu
OTKPBIBAHUW €€ HUYEro He NPOU3oWaET, a
NPW 3aKPbIBAHWN O4EPEAHBIM UMITYTTHCOM
Ha Bbixoae Tpurrepa DD3 2 ycraHasnu-



BaeTcs norndeckas “1”. Bnaropaps and-
depeHumpytouei uenouke C4-R4 Takon
)Ke YpOBEHb NOSBNSAETCA W Ha Bbixoae
Tpurrepa DD3.1. Ha oboux Bxopax ane-
meuxTa DD1.2 — “1”, Ha ero Bbixoge —
“0”. Namna racHer, reHepaTop ocTaHaB-
nuBaeTcs, cHeTumKk obHynseTcs.

B ycTponcTBo AobaeneH Tak HasbiBa-
eMbilt “cTopoxeBon TanMep”. OH HyXeH
ANA OrpaHuyYeHs BpeMEHU CBEYEHUS
namnel EL1, T.e. Ans akoHOMWK SneKT-
posHeprun., PYHKUKKO CTOPOXEBOIO Tan-
Mepa BbinonHsaer Tpurrep DD3.2 coBme-
CTHO co cyeTymkom DD2. Makcumanb-
Has NPOAOIKUTENbHOCTb CBEYEHUS
namnbl 3aBUCUT OT NONOXEHWSA nepe-
kmovatenst SA2 u moxet 6biTb paBHa
7, 14 unu 28 MuHyT. Kak Tonbko nuMuT
BPEMEHW UCTEMET, Ha COOTBETCTBYIOLLEM
Bbixoge c4etymka DD2 nosengerca 1.
Yepes avoa VD1 oHa 3anvcbiBaeTcs B
Tpurrep DD3.2 u yepea uenouky C4-R4
nepekmovaet Tpurrep DD3.1, koTopbin
racut namny.

BbiCcoKoBONbTHAA 4acTb YCTPOWCTBA
cobpaHa Ha cumucTope VS1, BbICOKO-
BOSbTHOM TpaHauctope VT 1 u guogHom
mocte VD2...VD5. meHHO Takas KoH-
urypauus uenv Boibpada aona aoctu-
xenusa 6onbwero KMO v ymeHblweHns
ynpagnsioujero Toka. HecmoTps Ha T0
YTO MUHUMANbHBLIA OTNMPAWMKA TOK
AN UCNOMNb3yEMOro B CXeMe CUMUCTO-
pa (TC106-10) paeen 10...30 MA, TOK
KOPOTKOro 3aMblKaHus AnaroHanv Moc-
Ta Ha gropax VD2... VDS He npeBblwa-
et 0,5 MA. CBA3aHO 3TO C OAHOW U3 0CO-
6eHHOCTEN TUPUCTOPOB: ANs neperoaa
UX B OTKPbITOE COCTOSIHUE HY>KEH OYEHb
KOPOTKWIA UMNYNbC TOKa, nocre 4ero
HanpsXXeHWe Ha yNpaBnsloWweM snekT-
pofe ctaHoBuTCcs Ha 1 B meHbwe Ha-
npsxeHus Ha aHoge To ecTb B 3TOW
CXeMe 3HauuTernbHbIA TOK Yepes TpaH-
auctop VT1 (20...30 MA) TeueT Tonbko
B Havane kaxgoro nonynepuoaa (npu-
mMepHo 1/40 vacTb), a ocTanbHoe Bpe-
MS CUMUCTOP OTKPbLIT, U NPOTEKAIOLNA
yepes TpaH3ucTop Tok BKn3oK K HyIIo.
MosToMy cpeaHee 3a nonynepuos 3Ha-
YeHue OTNUPAaIoWEero ToKa “yMeHbLUW-
nocb” B 40 paa.

Bce aTo cnpaBeanvBo TONbLKO B TOM
cnydae, ecnv Tpanauctop VT1 pabora-
€T B KIOYEBOM pexume. Ecnn xe co-
NPOTUBIIEHWE ErO KONMEKTOPHOro nepe-
X0Aa YMEHbLIAETCH NNaBHO, TO Nput “no-
NYOTKPBLITOM” TPaH3UCTOpPE CpeaHee 3Ha-
YeHue NpoTeKalowero Yepes Hero Toka
ropasgo 6onbwe 0,5 MA| 1 OH cunbHee
rpeercs.

PaboTaert BbICOKOBOMBTHASA YacTb CXe-
Mbl TaK. [1py BbICOKOM YpOBHE Ha BbIXO-

Ae anemenTta DD1.2 koHpgeHcaTop C5
MEANEHHO 3apsXKaeTcs Yepes pesncTop
R5, conpotuenienve nepexoaa KormekTop-
amMuTTep TpaHauctopa VT1 nnasHo
yMeHbliaetcs, 1 namna EL1 noctenenxo
pasropaercs. Bo Bpemsl BknoueHus v
BbIKMOYEHWA NaMribl Ha TpaHaucTope VT 1
BblAENAeTcs AOBOMbHO 3HAYMTENbHAas
MOWHOCTb, HO, ECIK HE YBEenuuuBaTh
eMKOCTb KoHaeHcaTtopa C5 u Bbiaepxu-
BaTb WHTEpPBaAN MEeXOy BKIOYEHUAMU
namnkl 6onee 2...3 ¢, paguartop AN Hero
He HyxeH. Korga namna roput NonHbim
HakarnoMm, TeMneparypa Kopnyca TpaHau-
CTOpa NoBbILAETCA NpUMepHo Ha 15°C.

ConpoTueneHue peauctopa R5 gon-
XHO BbiTb MakCUMarnbHO BO3MOXHbIM,
HO TakuMm, nNpu kKoTopom namna EL1 po-
XOAMWT A0 NONHoro Hakana. Peauctop R6
ybupaTtb Henb3a — 6e3 Hero namna By-
AeT ropeTb TONbKO BronHakana. Em-
KOCTb koHAeHcaTopa C5 MOXHO yMeHb-
WNTb, HO yBUupaTk ero HexenaTenbHo,
T.K. Ha Bbixode anemexTta DD1.2 dop-
MUPYIOTCS UMMYNbChbl C PEe3KUMU nepe-
nagamu HanpsXenus, kotopbie 6yayT
“AepraTtb” namny, 4YTo OTpULATENLHO
CKaXeTCs Ha CpoKe ee “Kusuu”.

MuTaercs ycTponcTBO Henocpep-
CTBEHHO OT CEeTU NEpEMEHHOro ToKa Ye-
pes3 NpOCTENLUIA BbINPAMUTENb Ha Au-
oae VD6 u orpaHnumuTene Toka — peaun-
ctope R7. [NoTpebnsemMbii yCTpORCTBOM
TOK KpawHe Man: NpakTU4ecku ot Hyns
B “cnawem” pexume ao 350 mMkA npu
ropsuien namne. 3170 NO3BONWNO Bbib-
paTb AOBONbHO BbICOKOOMHbIW pe3unc-
Top R7. Ha Hem pacceviBaeTcs Mouy-
HOCTb, 4yTb 6onbwasn 0,05 BT, HO
MOLLHOCTb 3TOro pe3ncTopa AoMxHa
6T 0,25 BT 1 6onee — Toraa Gyager
6orblle WAaHCOB, YTO ero He NpobbeT
BbICOKMM Hanpsixenuem. Conportvene-
Hve pesucTopa R7 MOXXHO YBENUYUTL A0
300 kOm.

B cxeme B kauectBe DD1 aBTOp uC-
nonb3oBan mukpocxemy HEF4093BT
¢.Philips B kopnyce Ans noBepxHocT-
HOro MoHTaxa. OCOBEeHHOCTb 3TOW MUK-
pOCXeMbl — O4EHb Marbill CKBO3HOW TOK
BO Bpems nepekniodeHuns, Gnaropaps
yeMmy paboTatowuin reHepartop Ha ane-
meHTe DD 1.3 nput HanpsbkeHu NUTaHus
7,2 B notpebnset Tok Menee 0,1 MA.

Takoit xe reHepartop, HO COBpaHHbIA
Ha oreyecTBeHHOM aHanore K561T/11,
Npu Tex xe ycnoBuax notpebnser 6o-
nee 1 MA, CBSI3aHO 3TO C TEM, Y4TO LUd-
posbie KMOT-mMukpocxembl He paccuu-
TaHbl Ha paboTy ¢ NNaBHO U3IMEHSIO-
LWMMCSH (aHanoroBbIM) CUrHaNoM, u npu
HEKOTOPOM “cpefHEM” BXOAHOM Hanps-
YXEHWN BO3HMKAIOT CKBO3HbIE TOKW. Tpur-

repbi LLIMnTTa 06napaloT ructepesncom
NEepeKoNEHUs, NO3TOMY B UX BbIXOAHBIX
Kackafax CKBO3HbIE TOKW HE BO3HUKAIOT.
Ho, K coxaneHuio, kK ux BXOAHbIM Kac-
Kagam 3To He oTHocuTcs. [oaTomy, ecnu
UCNonb30BaTh OTEYECTBEHHYIO MUKPO-
cxeMy, To, BO3MOXHO, NoHapobutcs B
5...10 pa3 yMeHbWUTb CONPOTUBNEHUE
R7. MNpwv sToM pesko Bo3pacTyT pacceun-
Baemas UM MOLHOCTb K NoTpebnsemMbiv
YCTPOWCTBOM TOK,

[Mpu BKNOYEHUKN YCTPOWUCTBA B CETb
HanpshkeHvwe Ha koHaeHcaTope C6 ua-
33 3HAYUTENBHOWN NOCTOSHHON BPEMEHU
7=R7-C6 Bo3pacTaeT meaneHHo. B stor
MOMEHT Ha NPsMOM BbIXOoAe Tpurrepa
DD3.1 okasbiBaeTCA HU3KWUIA YPOBEHD,
T.e. namna EL1 Bkmoyera. Tak kak Ha-
NpsXXeHue NUTaHUsA yBEnudYunBaercs
OMeHb MEANEHHO, TaK XXe MeaneHHo yBe-
nmuvBaetcs 1 6a30BbIA TOK TpaH3UCTOPa
VT1. PaccenBaemas KOnneKkTOpHbIM ne-
pEexoaoM TPaH3UCTopa MOLWHOCTb Makcu-
ManbHa UMEHHO TOrAA, KOrAa OH OTKPbIT
“HanonoBuHY”, 1 B 3TON CXEME MOXET 0-
cturatb 5. .10 BT. T.e. TpaH3ucTop MoxeT
nonpocty “cropetb”. MoaToMy Bkslo4aTh
YCTPOWCTBO B CETb XXENaTenbHO ¢ BbIKpY-
YyeHHoW namnow EL1. Bkpyuusate ee B
NaTpoH MOXHO Tonbko Yepes 5...10 ¢ noc-
ne BKIloYeHUs. Bnpouem, Npu ykasaHHbIX
Ha cxeMe HomuHanax R5..R7, C5, Cé n
NNaBHO pasropalolercs namne Temne-
paTypa kopnyca TpaHauctopa (6ea pa-
Aviartopa) NnoBbllaeTca NPUMEpPHO Ha
60...70°C.

MpaBunbHO cobpaHHoe U3 UCNpaBHbIX
pAeranen ycTpOWCTBO B HAcTpolke He
Hyxgaetcs. Ecnu Bbl ucnonb3yere MUK-
pocxemy DD1 apyroin pupmel (Bce oc-
TanbHblE MUKPOCXEMbI MOFYT BbiTb Mto-
6bimMrt KMOM-cTpyKTYpbl), TO NEpBOHA-
yanbHo cTabunutpod VD7 Bnavearhb He
HY>HO. Ha cxemy 4yepe3 munnuamnep-
METPp NOAAETCH NUTAHWE OT UCTOYHUKA
NOCTOSHHOFO HANPSXXeHUs (COOTBET-
CTBylOLEE HaMpSHXKeHUIo cTabunuaauun
ctabunutpoHa), a BxoAbl 3NemMeHTa
DD1.1 coepuHsioT ¢ npoBogom “+U”, C
nomolLblo CBETOAWOAA Uk NobbIM Apy-
rum cnocobom yb6exaatoTca B paborte
resepatopa DD1.3, nocne yero cuunTbl-
BalOTCA NoKasaHws npubopa. ConpoTue-
nexHve peaunctopa R7 BbICYMTLIBAIOT N0
topmyne:

R7 = 1%)-0— (kOm),
rae | — TOK B MA.

MonyyeHHoe 3HaYeHne conpoTuBe-
HUS XenaTenbHO OKPYIMUTb B MEHbLUYHO
CTOpPOHY — Befb cTabunutpony VD7
TOXE HY>XHO YTO-HUbyAb “Kywartb”.



HanpsikeHve NuTaHusa CXeMbl 3aBUCUT
TONbKO OT HanpsxeHnus cTabunusauuu
ctabunutpoHa VD7, n MoxeT 6biTb OT 3
o 18 B. YeMm MeHblue HanpsxXeHwe Nu-
TaHuA, TeM MeHbwe NoTpebnseMbiv re-
HepaTopom DD1.3 Tok. Ero yactorta npu
YMEHbLLEHUW HANPSXKEHWS NUTAHUS yBe-
nuuneaetcs. [pu M3MEHEHUU Hanpsixe-
HUS NUTaHWUA HYXHO B TY € CTOPOHY
W3MEHWTb 1 CONPOTUBNEHWE pe3nUCTOpa
R5 (o nop6ope ero HOMWHana roBopu-
nockb Bbile). EMkocTb KoHaeHcaTopa C1
JOMXHa OblTb Takon, YToOblI 3neMeHT
DD1.1 nonHocTblo nopaensan apebear
KOHTaKTOB kHOMku SB1; yMeHbLwaTh ee
HexenaTenbHo. HoMuHanb! peauncTopa
R1 v obownx uenodek C3-R3 n C4-R4
MOryT BbITb NOGBIMK U3 YKa3aHHbIX Ha
CXEME Anana3oHOB — OT HUX HUYEro He
3aBucut. noabl VD2...VD6 MoryT 6bITb
MoBbIMK, paccunTaHHbIMK Ha oBpaTHoe
HanpseHue He Menee 400 B 1 npamon
Tok 6onee 0,1 A. TpanaucTop VT 1 MOX-
HO 3amMeHuTb Ha KT9115, cumucTop VS1
— Ha nobon apyroi. Mpu mMowHOCTH
namnbl HakanuBaHua EL1 menee
200...300 Bt pagnartop Ha cUMUCTOp He
obszaTeneH.

Bmecto 6unonspHoro TpaHauctopa
VT1 MoxHO ucnonb3oBaTb 060N Bbl-
COKOBOJBTHBIA NONEBOW C KAHAMOM N-
TvNna. Mpu 3TOM HUKAKWX M3MEHEHWUIA B
cxeMe He Tpebyertcs. Peavctop R6 Tor-
[a MOXHO 3aKOpOTWUTb, @ CONPOTUBIE-
Hue peaunctopa R5 — yBenuuuTh B He-
CKOMbKO AecATkoB pa3. lNpu atom BO
CTONbKO Xe Pa3 HY>XKHO YMEHbLWUTEL eM-
kocTb C5. BnpoueM, ero (C5) moxHo
ybpaTb COBCEM — y COBPEMEHHbIX None-
BbIX TPAH3UCTOPOB KPYTU3HA XapaKTepw-
CTUKW OOBOMbHO 3HA4YWUTENbHAA, ¥ Oo-
6uTbcs achbekTa nnaBHoro “pasropanus”
namnouku cnoxHo. Ecnvt ucnonb3oeatb
MOLLHbBIA BUNONAPHbIA UMK NONEBOR TPaH-
3ucTop, To cummctop VS1 He HyxeH. Ho
TOrda Ha paavaTop, KpOMe TPaH3UCTO-
pa, HYXHO “nocaanTb” U anoasbl.

Mepekntouatenu SA1 u SA2 Beinon-
HEHb! B BUAE AOPOXKEK, NPOXOASALLNX Ha
ne4yaTHOW nnarte BO3Ne COOTBETCTRYIO-
WX BbIXOAOB MukpocxeMbl DD2. Ux
“KOHTAKTBI” 3aMbIKAIOTCA Kannen Npunos
Cc noMmouwiblo NnagnbHuka. CoeaunHaTb
BMECTE HECKOMNbKO BbIXOAOB MUKPOCXE-
Mbl DD2 Henbas!

YcTporcTBo umeet 6ecTpaHcdopMma-
TOpHOE NuTaHwe ot ceTu. MNpun Hanaake
cneayet cobniogatb OCTOPOXHOCTb.
O6wwmit NpoBoOA, (kOpPNYyC) Ha CXeMe Ha-
pvcoBaH Ans ynpoweHus rpacduku, Co-
eaVHATb ero ¢ KOpnycoM YCTpOWCTBa
UnK 3a3eMnATb HXU B KOEM Criyyae
Henb3s.

rP@@m@

TeneBusaun
Enslonponike

Mpw skcnnyaTaLuv pasnuyHbIX sfiek-
TPOYCTPOWCTB MOXET BbITb UCNOnb30-
BaH npednaraeMblii aBTOMaTU4eCKUi
BbIKMto4aTens. OH COCTOUT U3 BbINPS-
muTtenbHoro mocTa (VD1...VD4), mous-
HOFO KOMMYTUPYIOLIEFO 3neMeHTa
(VS1), aneKTpOHHOIO KMio4a Ha TpaH-
suctope VT1 u Bpemasagatowero 6no-
Ka Ha TpanaucTopax VT2...VT4.

Cxema paboraeT Tak. B ncxogHom
COCTOSHWUK, KOraa KHONKa S2 He Haxa-
Ta, koHaeHcaTtop C1 paspsikeH, Tpah-
3uctopbl VT2...VT4 oTkpbiThl, @ VT1 1
TupucTop VS1 3akpbiThl. B 310 BpEMSA
TOK yepes Harpy3ky R; He Tevert. lNMpwu
KpaTKOBPEMEHHOM HaXaTuu Ha S2 KoH-
AeHcatop C1 3apsxkaeTcs yepes pesnt-
ctop RS Ao Hanpskenua ctabunuza-
uuu auopa 3enepa VDB. MNMocne oTnyc-
KaHusa S2 nonoxuTenbHbl BoiBog C1
coefuHsaeTcs ¢ obwM NpoBOAOM CXxe-
Mbl, 1 MO3TOMY Ha 3aTBOpe NOMEeBOro
TpaH3uctopa VT2 BO3HUKAET oTpuLa-
TenbHoe Hanpsixenue. VT2 3akpbiBa-
etcs, 3akpbiBas VT3 u VT4. Tok yepes
R4 otkpbiaeT VT1, koTOpklit, B CBOIO
ouepefpb, oTkpbiBaeT VS1. Mpu oTkpbl-
Tom TpaHancTope VT1 Tupuctop VS1
OTKPBLIBAETCH B HAYane Kaxgoro nony-
nepuoga HanpsixkeHus cetn u obecne-
YuBaeT NUTaHue Harpy3ku R;.

C TeyeHveMm BpEMEHW, BCNEACTBUE
pa3psaaku konaeHcaTopa C1 yepes no-
TeHuvomeTp RP8 no Hanpsixenus 4 B
(HanpshxeHue orcedkn VT2), TpaHauc-
TOp NepeknioyaeTcs, ® HaymHaeTcs
NpoLecc OTKpbIBAHUSA TPaH3UCTOPOB
VT3 1 VT4, obpasytowux ans VT2 no-
NOXWTENbHYI0 06paTHYI0 CBA3b. KOH-
Aencatop C1 6bicTpO paspsxaercs
Yyepes Marnoe ConpoTUBIEHWE OTKPbLITO-

ABTOMaTUYECKU BbIKNOYaTenb
C pene BpeMeHM

",

rKY3EB.

KpPbIBAETCH, YTO NPUBOAUT K 3aKpbIBa-
HWo VT 1; oH xe, B CBOIO o4epefb, 3ak-
pbiBaeT VS1, 1 YCTpOWUCTBO BO3BpaLLa-
€TCH B UCXOAHOE COCTosiHWe Brntouen-
HbIl B SMUTTEPHYIO Uenb VT1 auvop,
VD5 cnyxvTt ansa ynydweHnus 3anvpa-
Hus TpaHauctopa VT1.

Bbi6opom napaMeTpoB 31eMeHTOB
CXEMbI MOXHO JOCTU4Yb MakCUMarnbHOM
3afepxku BO BpeMeHu Ao 60 MuH. 3T1a
3ajepxKa yCTaHaBNMBAeTCs NOTEHLM-
omMmerpoM RP8, wkana kotoporo Npo-
rpagyvpoBaHa B AeneHusx, KpaTHbIX
60. Ons kanubpoBkn ucnonbayercs
TOYHbIA XPOHOMETD.

Takasi KOHCTPYKLUS pene BpeMeHn
He co3aaeT NoMeX B 3MIEKTPOCETH, U CO-
OTBETCTBYIOLMA (hUnTp Ha Bxoae bno-
Ka NUTaHWA He HyxeH. B ncxoaHom co-
CTOSIHUM YCTPOWCTBO noTpebnser mMowuy-
HOCTb He Bonee 2 BT. B Hem wcnonb-
30BaH MUHMATIOPHBIA NepexnodaTens
Tna MM-11, KM1-1.

YCTpOCTBO MOXET NUTaTb Harpyaky
MorHocTeio Ao 300 Br. lMpu yeenuye-
HUN KOMMYTUPYEMOW MOLWHOCTU A0
1200 BT, anoast VD1...VD4 Heobxoau-
MO YCTaHOBWTb Ha MeOHOR wunu anto-
MWHWEBOW nnacTuHe pasmepamu
50x50x3 mm, Trpuctop VS1 — Ha pa-
Avatope C OXnaxaarowemn nosepxHoC-
Thio 260 cm2. BMecTo yKkasaHHOro Ha
CXEME, MOXHO UCMOMNb30BaTb TUPUCTO-
put KT706, T15N/400T, BTW27/400R.
TpaHaunctop VT1 MOXHO 3aMeHWTb Ha
KT605b, KT940A, BF459, a VT3 n VT4
— Ha 9KBUBaNEHTHbIE C KoahULMen-
TOoM ycunenus 6onbwe 80. Monesoi
TpaHaucTop VT2 MOXHO 3aMeHWTb Ha
KMN302A, KM307.

Paduo, Tenesusus, EnekmpoHUKa,

ro TpaHaucTopa VT4 u peanctop R7. B N1/99.
pesynTate 310ro VT2 nonHocTbio oT- Mepesod
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RL RS
gy D14 ¥03 62k 56k
6a [ ] VD4 VT2 2N5104 10%23;1
Yoz 6 R&-100k - 15LS}EL]
S1
VS
R, KT705Y T3 P8
273308 BN
VT4 VDE
R1 hR3 273168R7 SZX21M
560 | [100k Sk
~220V




(Npoponxenne. Havano 8 N10/03)

HW4TO He CTOMT Ha MecTe, U Nporpecc
MeauumHbl nocteneHHo gobpancsa ao
nasepos Ha nepsbid B3rNsa, UCMONb-
30BaHue nazepa 6onbile BCEro NOXoxe
Ha NpWXUraHue, OAHAKO He cneayet
NPOBOAUTL NOMHYK aHaNoruio, Tak Kak
nwboe BO3AENCTBUE HA OPraHU3M Yeno-
BEKa MOXET Bbl3BaTh COBEPLUEHHO HEO-
XWAAHHYI0 OTBETHYIO peakuuio A TO,
410 06nyuenvie nasepom OTNMYaEeTCs OT
APWXUraH1s NONbIHHOW CUrapeTon, HK-
KOMY AOKa3blBaTb, HABEPHOE, HE HaAo
Hac 6onblue Bcero Byaet UHTEepecoBaTh
BO3AeNcTBME Ha BUONOTMYECKU aKTUB-
HbIE TOYKM, “NpuAyMaHHLIE” KuTanLamu,
HU3KOMHTEHCUBHLIM Na3epHbLIM U3nyye-
Huem (HUIN)

XapakTep B3avmogencTeus HUNMA ¢
61OINOrM4EeCKUMU TKAHAMU, B OCHOBHOM,
onpeaenseTcs NNOTHOCTLIO MOLWHOCTH
1 10301 NOTTIOWEHHOTO U3nyyeHns [lpu
fINOTHOCTAX MOWHOCTH, Bonblunx ean-
HUY BaTT Ha KBagpaTHbIA CaHTUMETP,
NPOUCXOANUT CUIbHbLIA pa3orpeB 1 pas-
pylweHue BUOTKaHen, U3MEHEHUe UX
a30BOro cocTonHus n Apyrue Heobpa-
THUMbIE NPOLLECCHI

OpHako cywectByeT obnacts HUJNA,
rae OTCYTCTBYIOT BUAUMbLIE Nospexae-
Hust unu hasosbie n3meHeHus B GUoTka-
HSAX UK KNETOYHbIX CTPYKTYpaX, UHTET-
panbHble U NOKanbHbIE U3MEHEHUS TeM-
nepaTtypbl HaxoAATCs B Npefenax ux ec-
TeCTBEHHbIX konebaHuit, U Bce NpoUCXo-
Asme npouecchl 0bpatumbl

O6nactb Ao3 (102 100 Ox/cM2) un
nNoTHoCTeN MolHocTK (104 1 Br/cm?),
fPpU KOTOPbIX BLINONHSIOTCH YKa3aHHbie
BbllLE YCNoBUS, U eCTb obnacTb Tepa-
NEBTUYECKOro NPUMEHEHUS NasepoB

Buonoruueckoe AenCTBUE NA3epHOro
uanyyeHus npeacrasnaetr cobon komn-
NEKC CTPYKTYPHBIX, DYHKLUUOHANBHBIX 1
BUOXMMUYECKUX UBMEHEHWUA, BO3HUKAIO-
WKMX B opraHuame PesynbTaTthbl BO3AEW-
CTBUS 3aBUCSAT KaK OT (hU3UONOTUHECKUX
CBOWCTB TKaHel (OTpaxalowen 1 norno-
Lalowem criocobHOCTEN, TERNNONPOBOA-
HOCTU, TENNOEMKOCTH, U 1P ), TaKk U OT
XapaKTepuUCTUK M3nyyeHus (MNOTHOCTK
MOLWHOCTHU, ANMUHBI BOMHbI, CTENEHU KO-
repeHTHOCTH, nonapusaumm nTn ) Kak
oTAenbHble BellecTBa, CoCTaBNsoWme
opraHnam (ropmMoHbl, cbepmMeHTbt, nur-

B.WWEPBATIOK, A.JTUCEHKOBA,

r MUHCK,
E-mail shchvf@mail ru

BMECTO WUIOJIOK?

MEHTbLI U TH ), TAK U TKaHW B LLENOM UMe-
10T CBOM, TONbKO UM NPUCYLLNE XapakK-
Tepuctuku nornowexHuns (puc.5) Ha
BCSKUIA cnyYan HanoMHUM, YTO BUAUMOe
uany4eHune, BOCNpUHUMaeMoe Hamu Kak
CBET, HaxoauTCs B NPOMEXYTKe ANUH
Bond 400 800 HmM MoOxHO 3amMeTuTb,
410 Bo3aeicTeue HUIN Ha BHYTpUKNE-
TOYHbIE CTPYKTYPbI, Pa3nu4Hble OpraHb
u cuctemMb! ByaeT cTporo usbuparenn-
HO, YTO OTNUYAET €ro OT AENCTBUS FPO-
HUKaloWwen paguauumm

[inst KonMYecTBEHHLIX OLIEHOK B3aUMO-
nenctens HUJTU ¢ BUOTKaHbIO UCHONb-
3yl0TCca KO3 DUUNEHTBI OTpaxeHus,

KOHUEHTPauUun cBOBOAHbLIX HOCUTENEN
U3MEHSAET ANINEKTPUYECKYIO U MArHUT-
HYI0 NpoHUUaemMocT 6UoTKaHu Opyrum
peaynetaTtom Bo3AeicTteus HUMAU B
6nuxHen UK-obnactu crektpa MOXeT
6biTb HapyweHne crnabbiX MOHHLIX CBS-
3el U MOH-AUNONbHbLIX B3aUMOAENCTBUMA
B MOIeKynax BewecTBa 3a cyeT normo-
LieHHOW aHeprum Mpu 3TomM NoSBNSIOT-
cs cBO60AHO 3apsHKEHHBIE MOHBI, U NPO-
MCXOAUT 3NeKTpoNnuTU4ecKas Auccouu-
auust HakonneHHbie AaHHbIe 06 bEKTUB-
HO cBUAeTeNbCTBYIOT 06 3chdheKkTUBHO-
CTU UCMONbL30BaHUSA Na3epoB B XMpyp-
ru1, OHKONMOrMKU, TMHEKONOruK, Kapauo-
noruy, CToMaTonorMn u apyrux obnac-
TSX MeauuuHbl B HacTosuwiee spems
nasepHast meauumMHa BKNYaet B cebs
UCNONb30BaHWe pasnUYHbLIX BUAOR Na-
3epHbIX yCTaHOBOK

McTopruyeckn CnoXXmMnoch Tak, 4To fpu
U3YYEHUU BIUSHUS HU3KOUHTEHCUBHOTO
Na3epHoOro Uanyd4eHust Ha 6UoobHLEKTLI
M fpouecchl, B HUX NpoTekawuime, B

Puc. § % | Hornomemne
100 -
Bona
50
Menamm
M _ T eluorn06rm
600 700 800 900 1000 HM

paccesaHust U nornoweHns 3Tu Koad-
GUUNEHTB! 3aBUCAT OT fIUrMeHTaLun
KOXM, XapaKkTepa rioBpexaeHus 6uoTka-
HU, CTEfEHN ee KPOBEHAMONHEHUS U
TemnepaTtypbl, HaNUYUs Ha NOBEPXHOC-
TW pasnuyHbiXx masen u T4 Bbicokun
koapcouumenT nornoweHns HAJNTU ume-
10T fleqeHb, MOYKK, cepaue, cenelexka,
TONCTLIN KMWeYHUK (0T 75 0o 95%) Ko-
3¢hdULMEHTLI OTPAXEHUS KOXM BapbK-
pytotcs ot 20 Ao 43%, a KoadbpuumneHT
nornoweHma — ot 25 ao 40%

Moa sozgerictenem HUJTU anekTpoH,
nepBOHaYanbLHO CBA3aHHbLIA C aTOMOM,
fOrnoTUB 3Heprnio hoToHA, MOXET pa-
3opBatb 9Ty cBA3b U “ocBoboanTLes”
B pesynbraTte yBENUYUBAETCS SNEKTPO-
NPOBOAHOCTb TKAHU Y MOBEPXHOCTU
TKaHu, rae nornowaetcsa 6onbwe ¢o-
ToHOB, 0bpaayeTca 6onblue anekTpo-
HOB, YeM B rnybuHe BosHukKaet oTo-
anekTpoasmxywas cuna (@30C), Ha-
fipaBneHHas Kk nopepxHoctu osenseT-
¢ HOTOTOK OT NOBEPXHOCTU B IMYyBUHY
TKkaHei, npuuem, Yyem 6onblue MOLY-
HOCTb U3NYYEeHUs, TEM CUMbHee Bbipa-
XeH 3TOT achekT, Tem Bonbluee 3HaYe-
Hue ®30C n ¢oToTOoKa YBENMYEHUE

OCHOBHOM MCFIONb30BaNUCh rasoBble
nasepbl 310 0O6YCNOBNEHO TEM, 4TO 3TH
nasepbl OAHUMM U3 NEPBLIX CTanu ce-
pPUIAHO BbiflycKaTbest ¢ Havana 70-X ro-
noe OaHako pasBUTUE HOBLIX Na3epHbLIX
TEXHONMOMIA U NocneaHNe AOCTMXEHUS
MUWKPOSNEKTPOHUKN NPUBENM K NpaKTu-
4ECKOMY UCNONb3OBaHUI0 B MEAULUHC-
KOW NpakTuKe fonyrpoBOAHUKOBLIX (An-
0AHbIX) Na3epoB, KOTOPLIE Mbl yXe “Mpo-
xoamnu” (2]

LUnpokoe npumeHeHne nonynposof-
HUKOBLIX Na3epoB B JlTa3epHON Tepanuu
CBSI3@HO Mpexae BCETO C TEM, 4TO UX
Uany4eHue NeXnT B KpacHoi 1 brimxHen
UK-obnacTax cnektpa (600 1500 Hm),
rae pacrionoXeHo Tak HasbiBaemoe “Te-
paneBTM4ecKoe OKHO” B ykasaHHOM au-
anasoHe ANWUH BOMH paccesHue uny4e-
Hug npeobnapaeT Hag ero NornoweHun-
eMm pa3nuyHbiMu BUomonekynamu, 4To
No3BONSAET U3Ny4eHUIo gocTuraThb rny6-
e pachonoXeHHbIX TKaHeA n opraHoB
B 3TOM AManasoHe AMNUH BOMH Takke
CPaBHUTENLHO ManNo MOrMOLEHUE U3ny-
yeHust BOAOK (puc 5)

MonynpoBoAHMKOBLIE Masepbt UMEIOT
elle U Takne NpeMmyLlecTBa kak Mansle



rabapuThl U BeC, Manyto notpebnaemyto
MOLLHOCTb (MOXHO CO3[aBaTh NepeHoc-
Hble NpUbOpbI)

CyuwectByeT NPOTUBOPEYUBOCTb MHO-
fUX peKkoMeHaaLuA No onpefenexuo
ONTUMAnbHBIX 3HAaYEHUI dHepreTUYec-
KUX NapameTpoB Na3epHOro TepanesTn-
4eckoro Bo3fencTens Hanpumep, npu-
BefeHHbLIE B Tabn.1 oCHOBHLIE NapameT-
pbl umnynbcHon UK-nasepotepanuu
MeHbLe, YeM 3HaveHus, obbIMHO pea-
nusyemble B AEWCTBUTENBHOCTH

Mpu 0BnyqeHUn cnUancTbix o6onoyek
UMW OTKPLITLIX paH NOBEPXHOCTHOE No-
rMolleHne CYWECTBEHHO MeHbile, HET
TakoW Pe3KOW pasHUUbl Mexay YCroBu-
fiMU 0BIy4EeHNS HAPY>XHBIX U BHYTPEH-
HUX TKaHeW, fo3TOMYy UCHIoNb3yemble
ANOTHOCTM MOLWHOCTU U A03bl MOryT
ObITb BbiWe

Hanbonee 06bLEKTUBHbIE AGHHLIE MO
ONTUMU3ALMKU NNOTHOCTU A03bl 0bNy-
YEHURA NOMyYeHbl NPU UccneaoBaHUM
peakuymMm cUCTEMbI MUKPOLIMPKYRLUK
KPOBU Ha nasepHoe BO3AeWCTBUE
(pwnc.6) AKTUBaUMA MUKPOLMPKYNALUK
HabnopaeTcs NPU BENUYWHE MNOTHOC-
M [03bl fipumepHo Ao 10 x/cm? gns
renui-HeoHOBOro Nasepa (A=0,63 MkM)
v no 30 [x/cM2 ans nonynpoBOaHUKO-
soro UK-nasepa (A=0,9 Mkm)

OdbheKT CTUMYNSLUMUM MUKPOLMPKYis-
LMK KPOBM SIBNSETCA HAUMEHEE HyBCTBU-
TenbHbIM K NasepHomy 0bnyyeHuto u, no
CpaBHEHMIO C APYrUMK 3hdekTamu,
nposiBnsercs fnpu HanbonbLUMX [o3aX.
Takum 06pasom, 3HAUEHUSR YKA3aHHBIX
NNOTHOCTEN [03bl MOXHO paccMatpu-
BaTb Kak BepxHUi npepen obnyueHus
npy NasepHon Tepanun Xortenochb OGbl
HaAEATbCS, YTO U3 BLILWECKA3AHHOIO
yuraresny NoMMyT BpeaHOCTL UCHONbL30-
BaHUSA NasepoB., NpefHasHa4YeHHbIX Ans
“ciwmnbanus” 6oeronoBok GannuctTuyec-
KUX paker, fns BosgencTeus Ha buono-
rMYECKN aKTUBHLIE TOYKW

Bce npubopel nazepHon Tepanuu, npu
BCEM UX MHOroOBpasnm U KOHCTPYKTUB-
HBIX OTIIUMUSIX, COCTOAT U3 OAUHAKOBbIX
thyHKUMOHanbHbIX Yacten (puc.7) Oc-
HOBHOW areMeHT npnbopa — nasepruii
uanyvarens OH onpepnensier Tepanes-
TUYECKUE BO3MOXHOCTU Npubopa n cge-
py ero npuMeHeHUs CuUctema 3neKkTpo-
nutanns obecnevmBaeT Bce YCTPOWCTBA
U 3nemeHTbl npubopa HeobXxoauMbLIMU
TOKaMU U HanpsxeHussMKM Cuctema yn-
paBneHns 3aaaeTt pexrmMbl paboTbl npu-
6opa 1 KOHTPOIMPYET ero Xapakrepuc-
THKW, HANPUMEP, MOLLHOCTD U3MNYYEHUS
KoHcTpykuus nynbta ynpasneHus, roe
pacrionaralTcst SNeMeHThl ynpasneHns
U VHOWKALUUU DEXWUMOB, BaXKHa Ans

Tabn. 1
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Doxicwt
0,05 05 0,1 03 0,001 001
05 10 05 50 001 01
05 25 05 50 001 01
10 100 05 50 01 10
5,0 10,0 1,0 50 05 50
05 1,0 10 50 05 50
1,0 10,0 2,0 50 05 50
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Nonb3oBaresns, Tak Xe Kak U cucrema
TPAHCNOPTUPOBKU U (POPMUPOBAHUSR
U3NyYeHUs, BKMIOHAOWAaa pasfuyHble
Hacapku ans Bo3gencTBua Ha 6Uoobb-
€KT, B COOTBETCTBUMN C BLIGpaHHOW Me-
TOOVKOI NpoBEeAEHUs Tepanin 1 cTpoe-
Huem obny4aemoro opraHa

Bo mHorux npubopax, ocobeHHo no-
NynpoBOOHUKOBBIX, UCNOMNb3YETCA He-
CKONbKO TUNOB Na3epoBs, PasnUyalomXx-
cs pexumamu paboTtbl, MOLHOCTLIO,
ANUHOM BOMHBE U3nyyerus. B nocnegHee
BpeMs fpeanaralnTcs Moaeny Moaynb-
HOW KOHCTPYKLMK, KOTOpbIE NO3BONAKT
MCNONbL30BaTh OYEeHb LLKMPOKUA HAOOP
NonynpoBOAHMKOBLIX U3nyyartenen u
KOMPANeKToBaTh Npnbop, UCXOAR 13 Tpe-

60BaHUI KaX4oro KOHKPETHOTO noTpe-
6utens

B nasepHoi Tepanuu Yatue Bcero Npu-
MEHSHOTCH BOMOKOHHO-OMNTUYECKUE CBE-
TOBOAbI TUNA “KBapL-NonuMep”, co cee-
TONPOROASLLEN KBAPLEBOWN XWUNOW, Ha
KOTOPYI0 HaHEeCEH OYeHb TOHKUW oTpa-
XaLUIA CIMON KPEMHUNOPraHNYeCcKoro
nonMMepa U 3auwuTHas nonuMmepHas
oborioyka, npyuagarolas onTUIecKoMy
BOMNOKHY HEOBXOAMMYH MEXAHUYECKYIO
NPOYHOCTb. BOMOKOHHLIN CBETOBOA
0BbLIMHO NOMeLLLaeTCs B HAPYXHbLIA No-
nUMepHLIK Yyexon, obecnevnsBaownin
3alMTy BOJIOKHA OT BHELHWX BO3AEH-
CTBUN

(Oxonuanme cneayer)



A.BYTOB,
¢ Kypb6a, Apocnaeckoi obn

B npepnaraemoM pene ykasartens no-
BOPOTOB YAanocb 060WTUCL 6e3 CUnb-
HOTOYHOrO 3NeKTPOMarHUTHOro perne ¢
pa3pblBHbIMU KOHTakTamu Ero nerko
YCTaHOBUTL B 6OMBLIMHCTBO Kak oTeve-
CTBEHHLIX aBTOMODOUIIEN, Tak U “MHOMa-
pPOK” C HOMMUHANbHLIM HanpsXXeHUem
6opToBON anekTpocetn 12 B, B3ameH
BbitHEAWMX U3 CTPOSA ANEKTPOHHBLIX U
NPOCTENLINX TEPMOMEXaHUUECKUX Npe-
pbiBaTenen Toka

MpuHUUNManbLHYO cxemy ycTpOWCTBa
Bbl BUAMTE Ha pUc.1, a yeprex neyar-
HOW finaTbl {pa3mepamu 115x60 mm) —
Ha puc.2 Bce aetanu yctpoicTea, Kpo-

EJIE MOBOPOTOB

HA M(C

Me NpefoXxpaHuTens, 3ByKonanyyarens
n ceeTofmnoaa (npu xenaHun) pacnau-
BalOTCH Ha HeW

B kauecTBe MOWHOrO y3na KoMmyTa-
LMK UCHIONb3yeTCcs nNapa COBPEMEHHbIX
p-kaHanbeHbix MOlM-TpaH3ancTopos Tuna
IRF9540 ConpoTuBneHue OTKPLITOTO
KaHana UCTOK-CTOK TakOro TpaHaucTopa
He npesbiwaeT 0,2 OM [Mpu napannens-
HOM BKINIOUEHUN AABYX TaKUX TPAH3UCTO-
pPOB Mbl UMeeM CONpOTUBNEHUE “3aMk-
HyToro" MOM-kntoua meHee 0,1 Om, uto
[aeT nageHue HanpsHkeHUs Ha HeEM He
6onee 1 B npu Toke Harpy3ku 10 A Ta-
Kue 3amevatenbHbie napaMeTpbl No3BO-

-TPAH3UCTOPAX

NKAOT NPUMEHATL 3TO pene He TONbKO
AN MUTaAHWUA Nami “rIOBOPOTHUKOB”, HO
W UCnoNb30BaTh B CUCTEME CUrHanM3a-
LMW aBapPUAHON OCTAHOBKKU

Lins ynpouweHust cxeMbl B KaueCTBe
reHepaTopa UMMYNbLCOB MCMONbL30BaH
Muratownim ceetopuop HL1 Mpu Bknto-
YeHUM BbikMouatenem SA1 CBeTOBOIO
curHana “neeoro” unu “npasBoro” noBo-
poTa, yepe3 COOTBETCTBYIOWMIA AUOL
VD5 unu VD4 1 TOKOOrpaHUunTENbHbIN
peaucTop R2 3apsxaeTca KOHOeHcaTOp
C2 3JMUTTepHbLIW NOBTOpUTENb Ha VT1
OTKpbIBAeTCs, U CBETOAMOA HauuHaeT
BECbMa S1PKO BCrbIXMBATh (TOK “BCAbILL-
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KW' — okono 6 mA) B MoMeHT
BCrbilWKM HanpsxeHue Ha HL1
He npeBbiwaeT 2,2 B, a BO Bpe-
Mst niay3abl BITM3KO K HaNPSHKEHUIO
nutanns C aHoga ceetopmMona
curHan npsamMoyronbHon opMbt,
cnepfylowmnn ¢ 4acToTon BCHbI-
wek cBeta (okono 3 'y), nocTy-
naet Ha Bxoa CP (BbiBOp 2) Ye-
ThIPEXPaA3PAQHOrO ABOUYHOIO
cuetunka DD1 [Mepeknouerne
TPUITEPOB CHETUUKA NPOUCXOANUT
no crnapy MMrynbca fofoXu-
TENbLHON NOMAPHOCTU, Te NpU
noracaHuu ceetoamnopa

Ha Bbixoge 1 (BbiBopg 3) DDA
NOABNAETCS CUrHaN NPSMOYToNb-

Jesbin

Npasbin

KSA1



HOW hOPMbI C HYaCcTOTOW, BABOE MEHb-
Wwewn yeM Ha BXoae Mukpocxembl Koraa
Ha Beieoge 3 DD1 — noruvyeckuin “0”,
HanpsxeHue 3aTBOP-UCTOK NONEBLIX
TpaHaucTtopos VT3 1 VT4 byaet okono
12 14 B, OHW OTKPLITbI, U COOTBETCTRY-
owme namnbl Byayr Muratb

Bo Bpems BCnbiwek NamMn noa3apshka-
erca C2 B 10 Bpems, koraa Ha BbIBOAE
3 DD1 — noruueckas “1”, HanpsxeHue
3arBop-ucToKk VT3, VT4 He npeBbillaeT
1 B, TpaH3UCTOPbLI 3aKpbIThbl, NaMnbl He
cBeTATCH

C kapkgoW YETBEPTOW BCNbILWKOW CBE-
Ta noAaeTCst KOPOTKUWA 3BYKOBOW CurHan,
KOTOpbIA usnaeT BF1 — nbe3okepamu-
YECKMIA u3ny4vaTtenb CO BCTPOEHHLIM re-
HepaTopoM Takow pexuMm He Tak Hapo-
e1aeT BO BpEMS ANUTENBLHON CTOAHKK Y
ceeTohopa Kpome TOro, MeHbile 3¢h-
cekT npuBLIKaHus, Koraa nepecraeilb
obpalyatb BHMMaHWe Ha 3BYKOBOW CUT-
Han, 1 “NoBOPOTHUKK" OCTAKTCH BKIIO-
yeHHbIMU Be3 HeoOxoaMMoCTH

Mpw paamMbikaHU SA1 namnbl racHyT,
koHaeHcaTop C2 6bICTPO pa3pspkaeTcs
uepes peanctop R1, BCnbiwkK cBETOAMU-
ona 3aTyxawT B penkux cnyvasx, noc-
ne pa3aMblkaHust KoHTakToB SA1, BO3-
MOXHa ocTaHoBKa c4eTdumka DD1 B Ta-
KOM COCTOSIHUM, KOraa Ha ero BbiBoae 3
— noruyeckas “1”, TpaHancTopsl VT3,
VT4 3akpbITht, 1 3anyCK reHepaTtopa Ha
MuUrarlllemM CBeToanoae HEeBO3MOXeH
BuiBeCcTv ycTpolcTBO M3 “3aBucaHms’
nomoraeT uent R5-VD1-R6-VD2-C3-R4
B cnyyae, ecnu Ha BbiIxoage 1 ycraHo-
BUJICS YPOBEHb foru4eckon “1”, uepes
VD1 1 R5 3apsaetca koHgeHcaTtop C3,
v (npumepHo Yepes 1,5 ¢) cuetuuk DD1
cBpackiBaeTCs B Ha4anbHOEe COCTOstHUE,
Koraa Ha Bbixoge 1 — norudveckui “0”
Uenb R6-VD2 paspsikaeT C3 npu kax-
[OI BCAblIKE Nnamn, HanpskeHuve Ha
HeM He noaHMMaeTcA Bbiwe 1,5 B, no-
aToMy Bx0A cbpoca R Ha paboTy Muk-
poCXeMbl He BNnuaeT

MouwHbIi ctabunutpod VD6 ¢ Hanps-
XeHueM ctabunumsatmm 18 B v Lenouka
R8-VD3 npeaHa3sHaueHbl ANs 3alMThl yC-
TPOICTBA OT BbIOPOCOB BLICOKOTO Hanps-
xeHus (6onee 17 27 B), kotopble npo-
ckakuealoT B 60pTOBOW 3NeKTpoCceTH aB-
tomobuns KoHagexcatop C6 ymeHblIa-
€T NOMEXM OT CMCTEMbI 3axuraHus

POMKOCTb KOHTPONbHBIX NYAKOB MOX-
HO perynupoBaTb nogbopom R9, a ux
NPOAOIKUTENBHOCTL 3aBUCUT OT EMKO-
ctu C5 TMepuoa cnepoBaHus ryakos
MOXHO BbIBpaThb UHbIM, MOAKNIOYNB BEP-
XHUW No cxeme BbiBoAd R7 k Apyrum Bbl-
Bonam DD1

B aTOoM pene noBOpOTOB MOXHO WMC-

nonb3oBatb Ntobble ManorabapurHeie
peaucTtopbl Tunos C1-4, C2-23, C2-33,
MAT, BC 3nekTponuTvyeckue KoHaeHca-
TOpPbI XenaTenbHbl HAAEXHbLIE MU Manora-
GapuTHble, Hanpumep, ¢mpm “Rubicon”,
“Keltron”, “Samsung” nnu otedecTBeHHble
cepun K52, K53 Bce anoabl — KpeMHue-
Bble, cepuii K521, KO522, K[1105, K209
utn Crabunutpon VD3 3amenseTcs Ha
KC515I0, KC5086, KC215)K, VD6 — Ha
KC5416, KC529A, 1816A

B kayectBe npepoxpanurens FU1
MOXHO MCNONb30BaTh Kak OAHOPA30BbI
nnaekui npeaoxpaHuTenb, Tak 1 caMo-
BoCCTaHaenueawwwmics (MF-R900 Ha
ToK 9 A unu 6onee MOWIHBIA)

Muralouuin cBeToaMOA XenaTtenbHO
B3ATb KpacCHOro LBeTa, Hanpumep,
L36BSRD/B, L56BCRD/B, L796BSRD/B,
L796BSRC/B, L816BSRD/B prameTpom
oT 3 go 10 mm cupmel ‘Kingbright”
MoXHO ncnonb3oBaTh aHanornyHble
ceeToauoabl 1 apyrux cupm (4]

BunonapHble TpaH3UCTOPbLI MOXHO
yCTaHoOBUTbL NMtobble CTPYKTYpLI f-p-1 C
Gonblum hoq5 13 cepuin KT3102, KT315,
KT503, KT645 Hamecte VT3, VT4 Mox-
HO YCTaHOBMTb flapy MOLWHbIX P-KaHanb-
HbIX MONEBbLIX TPaH3UCTOPOB TUMOB
IRF9532, KM784A, KM785A Wx xena-
TENbHO pa3mMecTuTb Ha Hebonbwivx na-
TYHHBIX UMK aNMIOMUHUEBLIX TEMJTO0TBO-
nax He cneayet aabbiBath, 4TO Namnbl
HakanueaHus uMeloT BonbLon NyckoBoH
TOK 3apkuraHus CyMMapHbIA MMAYINbCHBIN
TOK BKNIOYEHUR BCEX Namn He AOIKEH
NpeBbIWaTh NONOBUHBI AONYCTUMOTO UM-
NyNbCHOFO TOKa NPUMEHEHHbIX NONEBbIX
TpaHaucTopoB Ecnu obujas MOWHOCTL
OAHOBPEMEHHO BKNIOYaeMbIX namn By-
net 6onee 90 BT, xxenaTensHo ycTaHo-
BWUTb napannenbHo TPy NoNeBbIX TpaH-
auctopa Mukpocxemy DD1 MoxkHo 3a-
MeHuTL Ha KP1561UE10, CD4520AE
3ByKOM3ny4aTenb CO BCTPOEHHBLIM reHe-
paTopoM MOXHO nocTtaeuTb EFM-250,
EFM-472A, EFM-475, EFM-471L

futeparypa

1 A byTOB 3nekrpOHHOE pene ykasarte-
ns NnoBopoToR — Paguo, 2002, N8, C 54

2 MTonosuH Pene ykasatens NoBOpOTOB
Ha KMOM-mukpocxemax — Papuo, 1991,
N6, C 30

3 A VeaHoB Pene ykasarens NoBopoToB
Ha KP51211C10 — Pagwmo, 1993, N7,C 35

4 C Piomunk Bce O Muratolumx cBetogyuo-
pax — Papmoxo66u, 2002, N1, C 31

5 C YeboTkoBR HOBbIE MOLLHbLIE NOMEBbIe
TpaHsucropnl — Papguomup, 2001, N8,
C 39

6 lamnbl HaKanueaHUA aBTOMOGUNLHbIE
MpuHUUNManbHbie 3neKTpuYeckme cxeMmbl
npepbiBarenein ykasarenei nOBOPOTOB —
Papgnoamarop-3nektpuk, 2002, N7, C 15

A.ILEPBUHUH,
r bapHayn

peanaraemoe YCTPOMCTBO npea-

Ha3HayeHo ANs onepaTuBHOIO
KOHTPONS COCTOAHUS aKKYMYNATOPHBIX
GaTapeit aBToMobUNA OHO MOXET BbITh
YCTaHOBNEHO HENOCPEACTBEHHO Ha Npu-
6GopHoi naHenu asToMobuNa unu cae-
naHo B BUAE NepeHOCHOTo YCTPOWCTBA
(wyna)

Ha puc.1 npeacraeneHa anekrpuyec-
kast cxema “KoHTponbku” Ha sanemeH-
Tax VT1, R2, R8, R9, HL1 BbinonHeH
Kackag mHAWKaLMK HWKHEro YPOBHS
HanpsbkeHus Korpa ceetoaunon HLZ He
ropuT, Tok B 6a3y VT1 noctynaet no
uenu R3-R4-R9 Tpanauctop VT1 oT-
KpbiBaeTCs, WM 3aropaeTcs CBeTOAMOA
HL1 TMpwu noeblweHun BXOAHOrO Ha-
NPSXeHUR YBENUUMBAETCH Hanpsxe-
Hue Ha 6a3e VT2, noctynatoulee ¢ R1,
YTO NPUBOAKT K OTKpbIBaHuto VT2 u 3a-
ropaHuio HL2 TMpu aToM 3aKkpbiBaeTCs
VT1, n HL1 racHetr R3 npeaHasHaveH
nns “obocTpeHuna” nopora nepeknioye-
Hua VT1 u VT2 Uenb VD1-R1 npea-
ctaBnset cobon noporoByd cxemy
Mpu npeBbllleHUK BXOAHLIM HanpsaXe-
HUEeM HanpsxeHusa ctabunuaayun
VD1, yepe3z R1 HayuHaeT npoTekaTb
Tok COOTBETCTBEHHO, yBENUYMBAETCS
HanpskeHue, cCHUMaemoe ¢ ABuxka R1
Ans ynpaenenua VT2 AHanoruyHo pa-
6oTtaioT yenn VD2-R12-R14 n VD3-
R15-R16 MpumeHeHue ctabunuTpo-
HOB MO3BOJNUIIO YBENMUYUTL KPYTUIHY
cpabatbiBaHus knoven Ha VT2, VT4,
VT5 Perynupoeka kackapa Ha VT4
OCYUIECTBNAETCH NOACTPOEYHbIM Pe3u-
cTopom R14, KoTopblil 3aaaeT YpoBEHb
saxuradHus HL3 K HL3 noakntodeH ae-
nutens R10-R5, ynpaensiowui knio-
YoM Ha VT3 Takum obpasom, npu 3a-
ropaHuu HL3 oTtkpbiBaeTcs VT3 mrac-
HeT HL2 MMpu atoM VT2 otkpblT, VT1
3akpbIT, 1 HL1 Takxe He ropuT Ha VT5
cobpaH Kkno4, KoTOpLIA MHAULKMPYET
NpeBbIWEHWE HanpPsXXeHEM BEPXHEro
ypoBHs [Mopor oTkpbiBaHus VT5 ycTa-
HaBnuBaeTcs R16 [Mpu 3axuraHuu
HL4 roput 1 HL3

Cxema cobpaHa Ha nevaTHoOW nnate
13 OAHOCTOPOHHErO CTEKNOTEKCTONUTA
pazmepom 110x15 mm (puc.2) Pacno-
noxeHue peTanein Ha nnarte nokasado
Ha puc.3 Mocne c6OpKu U3 UCNPaBHbLIX
netanei oT perynupyemoro 6noka nu-
TaHuA, HanpsbkeHue 10,25 B nogaeics



“KOHTPOJIbKA”
ABTOJIIOBUTETA

Ha knemmbl 1( “Lilyn”) n 2 (“Kpokogun™)
Bpatuetvem R1 pobusaoTcs pasHomep-
Horo cBedeHust HL1 u HL2 3atewm, no-
Aae HanpsbkeHue 12 B, perynupyiot R14
Ao Havana ceedenust HL3 MoebicKBe Ha-
npsxeHne no 15,5 B, perynupytotr R16
po saropaHua HL4 Mocne HacTpoiikuy,
ocu R1, R14, R16 xenatenbHO 3aKOHT-
pUTb LaroHNakoM YCTPOWCTBO roToBO
Kk pabote

npoeofia MI'T® HyxHO crnecTtu ux, u
BO3NeE BbIXOAa U3 NNark! 3aBs3arh y3en,
4yT06bI 3ahUKCMpOBaTL UX B Kopryce K
BbIBOAY 1 nnatwl cnegyet ApunasTtb
noboi 3a0CTPEHHbLIA WYyn ANUHON
30 50 mm

Mocne HacTpoinkn yCTpOACTBA U FpO-
BEPKM Ha paboTocnOcOBHOCTL, HYXHO
N3FrOTOBUTHL (CKNEUTb U3 KapToHa BOK-
pyr ne4atHow nnatbl) “onany6ky” kop-

MY MOXHO cobBpaTb Ha ANOTHOM 9reKT-
pokapToHe [1pOKONOB OTBEpCTUS MOA
Aetanu wunom, yctaHasnuearwoT 3ne-
MEHTb!, a CBR3U MeXAY HUMMK BLINOMNHS-
0T OAHOXUINbHBIM MOHTaXHbLIM FPOBO-
aom 3ameHaTs R1, R14, R16 na noten-
LIMOMETPb! OTKPLITOIO TUFA HE PEKOMEH-
pyetcs Cxema 3awumuieHa OT Henpa-
BUNLHOTO noaknmoyeHus puonom VD4

Mpun KOHTpoOne akkymynaTopHon ba-
Tapeu, HL3 3aropaetcs npu ee HOp-
ManbHOM cocTtosHun, HL4 — npu ne-
pe3apsapnke, HL2 — npu Hepo3apsake,
a HL1 curHanuavpyeTt 0 HU3KOM Hanps-
XEeHUU

MopobHylo cxeMy MOXHO C ycrnexom

V02
8v2 4

Puc. 1

V04
1 Tknsm,s
@ 'U.lgn'
2
(&) Kpokodun® é—/\/1

B komnnekce yctpowcteo pabortaet
Tak HL1 3aropaetcsa npy BXOQHOM Ha-
npshkeHUM oT 6 B 00 YpOBHS 3aXkuraHus
HL2 HL2 3aropaetcs npu HanpsbkeHuu,
yctaHoeneHHom R1 HL3 3aropaetcs
npu YpoBHe, BbicTaBneHHoM R14, HL4
— R16 Ecnu roput HL4, To HL3 TOXe
roput [Mpu 3axuradmm HL3 n HL4, HL1
u HL2 racHyT

[ns ynnoTHeHUs MOHTaXa Bce pe3n-
cTOpbl, 3a UckmoveHnem R4, R11, R17,
yCTaHOBMEHbI B BEPTUKANBLHOM NONOXe-
Hum [noaobl VD1 VD4 — TOXE B BEP-
TUKaANbLHOM MNONMOXEHUU TpPaH3UCTOPLI
VT1 VT5 HyxHO BbIBUpaTh ¢ 3 He HUXe
80 Ceetopuonbl — manorabaputHbie,
uMnopTHule MoxHo noctaeuTek AJ1307,
HO FPpY 3TOM NpUAETCS NOATOYUTL KX 60-
KOBble 4acTu HaptuneM

[Ons HarnagHoCTU nyJile Bcero npu-
MEHUTbL Pa3HOUBETHLIE CBETOAUOAbI
Bnaveatb cBETOAMOAL! HYXHO B nocne-
OHIOK Ovepenb, U Tak, 4To6bl OHM Bbinu
YyTb Bbillle BCEX OCTalbHbLIX 3N1EMEHTOR
K BbIBOAY 2 Ha nnaTte ApUNanBaioT Tpu

nyca, Tak 4ytobkl HUXe nnarbl ocTaBa-
nuck ceoboAHLIMKU 5 MM, a BBEpPXY —
20 mm [Janee Beck 06beM 3anuBaet-
C5 3NOKCUAHLIM KNeeM A0 YPOBHSA CcBe-
TopmopoB OHU [OMXKHbI BBICTYMATL U3
knesHa 1,5 2mm [Mocne BbickixaHus
Kres cBepxy Kapkac flepeBopay1BeaioT,
W 3anuBaloT nNnary ¢ ApYron CTOpPOHb!
[laHHas KOHCTPYKUMA UMeeT MaKcu-
ManbHYK NPOYHOCTb U HAQEXHOCTb
Mpu OTCYTCTBUM CTEKNOTEKCTONUTA CXE-

Puc. 2

5__14—&-&—-}

noctaeutb U B 6nok nutanmsa Otpery-
NMpoBaB NOPOrK 3aropaHunsi, MOXHO OT-
Ka3aTbCs OT FIpUMEHEHUs BONLTMETPA
TouHocTk “KoHTpOnbku® — 0,25 B, yto
06ycnoBneHo HanpsxeHUeM OTKpbIBa-
Hust 6230BOrO Nepexofa TPaH3aUCTopoB
MOXHS yBEMUYUTL KOMUYECTBO KOHT-
pOniHb.X cTyrneHen [laHHas cxema npo-
wina peanbHble UCABITAHUS U Floka3ana
HerMmnoxue pe3ynsTarb!
YnayHon cbopku!

T :'/']\"1“1./_{
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A.NETPOB,
r.Morvnes.

3aBUCUMOCTL MEXAY HarpsKeHHOC-
ThH NONS U MHAYKUMEN B MaTepuane He
aBnserTcsa nuuenHon. Noatomy npw Npo-
XOXKAEHUUN Yepes nepBUUHY0 0OMOTKY
CUHYCOUAANLHOIO TOKa, UHAYKUUS B
cepae“HUKE MEHSAETCH N0 HECUHYCOU-
[AanbHOMY 3aKOHY, a CNeAoBaTensHo, n
HaBoAMMaR BO BTopuyHon oomotke J[1C
TaKxke HecuHycouaanbHa. Takum obpa-
30M, TPAHCOPMATOP BHOCUT HENMUHEN-
Hble UCKaXeHUs B TpaHCHOpPMUPYEMbIA
curnan. Yem Gonblue MHOYKUUS, Tem
6onbiie HENMHENHOCTL KPUBOW Hamar-
HUMUBAHWA Ha yyacTke OT Bpyin 40 Brax.

B 1abn.8 npueeaeHbl 3HaYeHUs amnnu-
TyAbl MHAYKUMK Anst TpaHchopMaroporR
HU3KOW 4acToThl U3 cranen 3411...3424,
NpU KOTOPbLIX HE BO3HUKAET 3Ha4YUTEnb-
HbIX HENUHENHBIX UCKaXEHUN.

ONPEQENEHVE YMUCNA BUTKOB

OBMOTOK TPAHCOOPMATOPA

MunnmanbHO A4oNYyCTUMOE YUCTO BUT-
KOB ODOMOTKW, HeobxoamMmoe Ans Toro,
UTOOBI UHAYKUMS B CEpAEYHUKE He fpe-
Bbiilllana yCTaHOBIEHHOIO 3Ha4eHus, on-
penenseTcs no opmyne:

AUp, Ug-10*
100" 4,44-B,-1-S,
AU U

= 42
100)e (42)

rne Uq— Hanpsbkenve, NOQBOAMMOE K
nepBUYHOK 06MOTKE, B;
AU 4 — OTHOCUTENbHOE NasieHne
HanpsbkeHUs Ha NePBUYHON
0OMOTKE;
B — pekoMmeHngyemoe 3HaueHue
amMnnuMTyabl usaykuum, Tn;
f, — pabouas vacrtora, I'y;
S¢ — nnowaab NonepeyHoro
CEYEHUR MarHUTONpoBoaa, cMZ;
e — 3/1C opHoro BuTtka, B.
C ppyroi CTOPOHbI, YMCNO BUTKOB fep-
BUYHOI OOMOTKU, UCXOAR U3 3a1aHHON
WHAOYKTUBHOCTW, cornacHo (36):

Ly
n =892-10° fi—i, (43)
n-S¢

rae L4 MOXHO nonyuntsb us (29),
3a1aBLUWCL TOKOM XOMNOCTOro Xoaa,
yumnTbIBas, uto u3 (31) lg=lgp.

W3 aByx 3HaueHwWi YMcna BUTKOB nep-
BUYHON 0BMOTKM, HaWaeHHbIX no ¢ op-
mMynam (42) v (43), cnegyer BbiGpaTh
Gonbluee.

TPAHC®OPMATOPBDI,
BbINMPAMUTEIIN N OUNLTPDLI

{(Nponomxenune. Hauyano 8 NN7-10/03)

Ta6n. 8
MotuHoceTb ypatcdopmaropa, By
AMNIMTYRHOE 3HaueHre uiaykum B, Tn
Tabn. 9
1.1
12 4 8
14 39
1,55 32
1,6 2,8
1,6 26
1,51 2,0
143 16
1,35 1,3
1000 1.3 1.2
Ta6bn. 10
0.1..02
n3B., N3n, N3T 02.05
0,5..1,5
0,1...0,2
n3nuwo 02..05
nawg, nwg,
Naneo 0,2...05
05..15
nBeA. nansa 1,5...4,5

Yucno BUTKOB BTOPUYHOW 0BMOTKM
onpenenserca Tak:

AU U,-10*
ny=(1+--2) "¢

100°4,44-By 1-Sg

AU, )
100

Ounametp npoeogoB o6moTok (6e3 u3o-

nayuK):
d= 1,13JE (Mm).
|

Pekomergyembie 3HaueHUs UHAYKUUN
B ans vacrtorbl 50 Ny u cpefHve 3nave-
HUS NNOTHOCTM ToKa j, KNA 1y v koad-
duyuenTtos k¢ U ky, ans mapok ctanen
3421 (3340), 3422 (3350), 3423 (3360)
Tonuwuwron 0,05...0,1 MM npuBeneHel B
Ta6bn.9. OpueHTUPOBOYHLIE 3HAUEHUS
koachuymenTa sanonHenus okHa ky,
ANst HEKOTOPbIX MApOK NPOBOAOE B 3a-
BUCUMOCTU OT UX AnaMeTpa Npu Harnpsi-
Xenusax obmotok 4o 1000 B npuseaeH.!
B Tabn.10 [3].

MnoTHOCTL TOKa B 06MOTKaX BNUAET
Ha KONU4YeCTBO TENNOBOW 3HEPrun, Bbl-
nensiemon B Hux. Ha puc.21 [2] npuse-
[EHbl PEKOMEHOYEMBIE 3HAYEHUS TNOT-
HOCTU ToKa, obecrieunBarome Temnepa-

=(1+ (44)

(45)

0.46

0,65 038 0,95

[ | s oot

0,75...0,82 0 75 0.9 0,22
0,85 0,24
0,89 0,26
0,92 0,28
0,94 0,3
0.95 0,31
0,96 0,32
0,97 0,33
0,97 0,34
0,97 0,35
0,15...0,2
0,18...0,25
022..03
0,27...0,35
0.12..0,19  C DOCTOM Hanpsixennst 0BMoToK
0,17...025  TYpanchopmaropa Koaiduureny

3anonyenus K, CHWKaeTcs

0,15...0,22
0,16...0,25
0,22..0,3

j, Aod? Puc. 21

sP l l.

\ L4001y, wpd'wﬂan odmoTxa
p wo?‘q,olmapw”ay o0moTRG

V. " 1
AEENEEE
N \2,50 4, ne;pﬁut/ﬂw;v 00/]10/7]((0
501u, 6mopuyrios o0MOTRG
-

\\_

200 400 600 800P, BA

Typy neperpesa TpaHchopMaTopoB OT-
HOCUTENbHO OKpyXatoLien He Gonee vem
Ha 55°C (ans TparcdopmMaropos, npu-
BeAeHHbIX B Tabn.7).

OBMOTOUHbIE NPOBOAA

Ans TpaHchopMaToOpOB NPUMEHSIOT
MefHbIE NPOBOAA C 3ManeBo 30NALK-
eli mapok M3B-1, N3B-2, N3M-1, N3M-
2 ¢ ponycTumoi Temrnepatypow +105°C;
N3TB — +130°C 1 MNABTKN — +140°C.
MNpoBoaa yka3aHHLIX TUTNOB C UHAEKCOM
“1” UMEIOT OQHOCNONHYIO U3ONALMIO, C
WHOEKCOM “2" — nBYXCMOWHY!I0, T.e. 60-
nee TONCTYI0 U NPOYHY. MpoBoaa ma-
pok N3N, HanpoTue, MmewT Gonee
NPOYHYI0 U30NK|UMIO C uHaekcom “17.



Mposop tuna N3NY umeet yronwen-  Tabn. 11 [ urme—gr.

MAKCUMANL WM AMAMETD NPOBOGE & UOTALMM, MM

Ceausine,

HYI0 U30NAunto HBOTIMIMM, MM M2 NaBTHK T13M-1 naBd 9B, NoT8,
Mposopa M3BTKJ, N3BTN-1 un nam-2
MN3BT/1-2 moxHO 3anyxusath 6e3 Me- 0,063 0,0028 0,11 0,09 0,09 0,09
- 0,071 0,0038 0,12 0,09 0,10 0,1
XaHU4eCcKoN 3aun - , . \ X ) \
a CKOW 3a4UCTKM u3onsummn Mapa 008 0,0050 013 01 011 D11
MeTpbI IPOBOAOB NpUBEfieHb! B Tadn. 11 0.09 0.0064 014 011 012 012
Mpwu BIGOpE MexXcnoeBon Usonsyun 0,1 0,0079 0,16 0,12 0,13 0,13
B 0GMOTKaX pyKOBOACTBYIOTCS CIIEAYI0- 0,11 0,0099 017 0,14 0.14 014
Py ACTBY Ry 0,13 0,0123 0,19 015 0,15 0,16
wum 0,14 0,0154 0,2 016 0,17 0,17
- npu npoeope 0,07 . 0,28 mm peko- 0,16 00201 0,23 019 0,19 0,2
MEeHLyeTCs FPUMEHSITL KOHLEHCATOPHYIO g ;8 g ggii 8’%3 g %; 3'% gvgf
6ymary KOH-2 ronwmHon 0,022 mm; 0.22 0.0394 03 025 0.26 0.27
-npn 0,3 . 0,64 mm — Bymary anek- 025 00491 0,34 029 029 03
TPOU3ONAUMOHHYI0 HAMOTOUHY0 JH-50 g.gg g»g% g gzz 0’§§ 8'§§ 8’33
- . , S 0, ) )
TonwuHon 0,05 mm; 0,36 0,0989 047 0.39 0,40 0,42
- Ana nposofa AuametpoM Gonee 04 0,13 - 0,44 D44 046
0,65 MM — Bymary kabenbHyto K-120 045 0,16 - 049 049 0,51
- 05 0,20 - 0,55 055 057
TONWMHO 0,12 MM 0,56 025 - 0,61 0,61 0,63
ﬂﬂﬂ onpepeneHna pasMepoB KaTtyil- 0,63 0,31 . 0,68 0,68 070
KW U IPOBEPKU BO3MOXHOCTU €€ pa3me- 0,71 0,40 - 076 0,76 0,79
0,75 044 - 0,81 0,81 0,84
€HUS Ha MarHUTONPOBOAE OnpeAenuM ' g g g "
w Torp 6ﬂ peqen 08 0,50 - 0,86 086 0,89
YUCNO BUTKOB B crioe 0OMOTKK 0,85 0,57 ) 0.91 091 0.94
h k 09 0,64 - 0,96 096 0,99
= y 46 0,95 0,71 - 1,01 101 1,04
Men . (46)
dus 1,0 0,79 - 1,08 1,07 1,11
1,06 0,88 - - - 1,15
rae h — anuHa o6MOTKY (paccTosHUe 1,12 0,99 - - - 1,21
exGy wean). O T I R I
Ky — KO3(PhULMEHT, yUnTHLIBAIOLLNA 132 137 ) ) ) 142
HENMOTHOCTL YKNaaku fIpoBOAa, 14 154 , - - 15
dys — AnameTp npoeoaa 15 1,77 - - - 1.6
B M3ONALNM 1e s ) . . 81
3HaueHus ky Ans pasHbIX AUaMeTpOB 18 254 . . . 191
NpoOBOAOB NpUBEAEHLI B Tabn.12 19 2,83 - - - 2,01
Uncno cnoes Kaxaoi 06MOTKU' 2,0 3,14 - - - 212
n axaoi obmoT 212 353 . . - 2,24
fl 2,24 3,94 - - - 2,36
Mep = — (47) 2,36 4,37 - - - 248
Men 25 4,91 - - - 2,63
TonwmHa kaxxaon 06MOTKM KaTyLIKK
Ta6n. 021 030 | 031 040 | 041 065 | Goree 0,65
oy = Mep * dyg + (Mep - 1)Ap, (48) - . - . - . -
L 0,86 092 093 095
rae Ap -— TONWMHA MEXCMONHOM
n3onsyun paCCqMTb|BaeMOV| R -p 4ll 1 OnpeﬂenﬂeM cyMMapHyK) MOuL-
0BMOTKY. " a2’ (52)  HocTb BTOPUUHBIX OBMOTOK

Tonuwmna KaTywkm:

N N-1
Sc=( o+ Y Aw) 11+A+4,, (49)
1=1 -1
rae Ay, — TONUWIUHA MEXOBMOTOYHOM
n30naunm,
Ar — TONUWMHA MMNb3bi,
A, — HapyxHas usonsuus. |
OnuHa cpepHero BuTka o6MoTkn:

lop = M+275 (50)

rae 6 =o/2 — paccrosiHue OT Kapkaca
rMnb3bi A0 cepeauHbl 0OMOTKY;
M — BHELWHUA flepUMeTp MNb3bI
(tabn 7).

OnunHa nposopga o6MoTKM:
L= leprmy, (51)

rae M, — YUCno BUTKOB 0BMOTKN
ConportuenexHue obMoTku

rae p — yAenbHOE CONpPOTUBNEHWE
nposoaa ( Ang meau
p =0,0175 Om MM2/M);
!/, — anuna nposoAa 06MOTKK, M,
d, — guamMeTp Nposoaa, Mm
3akpenum nonyyYeHHy MHOPMaLIMIO
Ha fpumepax
TMpumep 1
PaccunTatb cunoeown TpaHcgopMaTop
no CrnefyoWnM QaHHbIM'
- HanpsbkeHne nutanns — 220 B;
- yactoTa nuTarwen cetu — 50 MNy;
- HaMPSHKEHUS U TOKU BTOPUYHBIX 06-
MOTOK'
Ua=2x25 B, 1,=3,5 A;
U3=2x15 B, I13=0,1 A;
- Harpyska — aKkTuBHas,
- TeMRneparypa oKpyxatuien cpeabl
— o7 -10 po +60°C.

Po=U; Ib+U3-13=50-3,5+30-0,1=
=178 BA (B1).

2 Mo 71abn 7 ebibupaem Gnmxaniummn
fl0 MOWHOCTU MarHUTONPOBOA TWUNA
MNiIM25x40x46 ¢ cymmapHO# MOLWHOC-
TbO BTOpPUYHBLIX OBMoTok 190 BT Ons
atToro maruurtonposoga Gg=1,75 «r,
1.=22,8 cM, S=9,8 cm?

[Ns KONbLUEeBOro MarHUTONPOBOAA

e 228

P 314
BHyTpeHHu guametp konbua:

d=dep-a=726-25=4.8(cm).

=7,26(cM)

HapyxHbin auamerp:
D=dep+a=7,26+25=098(c™)

(OkoHuaHue cnepyerT)
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Cxema MK16x16, nokaszaHHOro Ha
purc.6, no3sonseT pacnpenensitb CUrHa-
bt OT 16 UCTOYHUKOB Ha 16 BbLIXOAOB
Ons ynpoweHus cxembl MOXHO UCKIHO-
untb anoast VD1 VD512, cbopkm RN1,
RN2, nogkniouuns Beixoabi 0 3 napsbl
mukpocxem HA4404C napannensHo K
Harpy3o4HOMY pPE3UCTOPY B LiEeNU KOM-
MyTaLUKU BbIXOAHBLIX ycunutenein Bce
BuiBoAbl 1 DA1 DA16 noacoeauHsioT
yepe3 OrpaHUHUTENbHLIA PE3UCTOP K
UCTOYHUKY +5 B

KommyTartop ynpasnsieTcst 3anpor-
pammuposanHon MNNINC nnu BMK Cxe-
ma npoektupyetca Tak, ytobbl MK yn-
paBnsncs aBTOHOMHO € MHAMKaLMWeN Ha
nepefHen naHenu KOMMyTaTopa Unm ¢
NOMOLWWBI0 KOMMbIOTEpa Yepe3 UHTep-
deic RS-422 Cxema MOHTUpYeTCS Ha
fieuaTHo’ nnate, xenarenbHO METOAOM
NOBEPXHOCTHOro MoHTaxa (HA4600C n
HA4404C sbinycKaloTcs kaK B koprycax
SOIC, SMD, Tak 1 B kopnycax DIP)
MpoBOAHMKM B LiENSX Nepeaayun cUrHa-
NOB BbINONTHEHbI B BUAE MUKPOTONOCKO-
BbiX TMHWI C BONMTHOBLIM CONPOTUBNEHK-
eM750m BxoaHble 1 BbIxoAHbIe pasbe-
Mbl — MO30N0OYeHHbie BanoOHeTHbIe
(cbmpmebl CANARE), B kpaiiHem cnyvae,
noaonAyT nocepebpenHble 0N yMmeHb-
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LIEHUS! PACCOrTIacOBaHWUS BXOAHBIX U Bbl- 3 12
XOAHLIX COMPOTUBNEHUA, pa3beMbl na- 4 B
AOTCA HENOCPEeACTBEHHO HA MOHTaxX- g b
Hyto nnaty B uenu nutaHns Mukpocxem % :

yCTaHaBnNUBaT BNOKUPOBOYHLIE KOH-
AeHcatopb! (0AvH Ha aee UMC)
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Mpepnnaraemoe ycTpOACTBO Npesa-
Ha3zHa4eHO Ans 3anucu Buaeonpor-
paMM Ha HECKONbKO BUAEOMarHuTo-
¢$OHOB oaHOBpemeHHO [laHHbIA Bu-
[Ee0pa3BeTBUTENDL — aKTUBHBIA, U UC-
KMIO4aeT B3aUMHOe BrusHUe BUSEO-
MarHuTohOHOB Apyr Ha apyra

Cornacyoume Moayny BoiMONHEHb!
Ha Mukpocxemax BA7604N OHn
npeaHasHadyeHsl Ans KOMMyTauuu
BMOEOCUrHanoB B YCTPOACTBAX conps-
XEHUS BUAEOMarHuTogOoHOB U TeneBu-
30pOB MO HU3KOM YacTote Kaxaas Muk-
pocxeMa COAEPXUT ABa OAUHAKOBbLIX
YCUNUTENS, PacCUUTAHHBLIX HA 75-OM-
Hylo Harpy3ky [pu Takow Harpyske
OHU UMELOT egUHUYHOE yeunexue [Mpu

X C1
“Bx_eudeo

C2
X2
“Bx ayduo” 2.2mx

>

DA1
» 10MK  BA7604N

BuoeopazserBurternb

+58
R1 49&1}(

75 X3
5 —aa—*{ “Bhax
eudeo 1”

N

i

X4
“Boix
ayduo 17

X6
“Boix
ayduo N”

3TOM BXOAbl YCUNUTENEh fOCTaTOYHO
BbICOKOOMHB!, MTO NO3BONSET K 0OgHOMY
75-OMHOMY BbiXOgy, Hanpumep BUAEO-

MarHuTogoHa nogkntodarth npaKTI/I-‘
YECKM HEOrpaHUYEHHOE YUCNO TaKUX
Mogynen

Bugeo- n ayamocursans! noctynalot
yepes pasbemsl “‘Bx Bugeo” n “Bx
ayano” cooTeeTcTBEHHO K 3TMM pasbe-
MaMm NOAKMOYEHD! BXOALI BCEX MUKDO-
cxem BbiXOgHbLIE CONMPOTUBNEHUS BU-
[eOoBbIXOAOB Mogynerh — 75 Om Ho-
MUHanNbHLIA YPOBEHL BXOLHOrO U Bbl-
XOAHOro BugeocurHanos — 1 B, A4X
nuHenHa B gnanasone 0,05 6000 KMy
(c HepaBHOMepHOCTbIO 1 AB)

Mutaerca BugeopasBeTUBUTENDL OT
WCTOMHUKA HanpsbkeHrem 5 B, notpeb-
nasa Tok okono 1 A

Nutepartypa
1 PagunokoHcTpykTop, 2002, N2,
Cc 19

v




A.OUNTUNOBUY,
r.A3sepxuHck, MuHckoi obn.

11. Y6eautbcsa, yto B MCH-501-11
ycraHoBneHbl anemeHTbl C32, R86 cxe-
Mbl perynupoBku Tem6pa u VT18, C30,
C27, R76, R79, R80, X13 cxeMbl 6no-
KMPOBKM CUHXPOHU3aLUMK (Ha HEKOTOPbIX
mopensax MCH ux He BnauealoT B nna-
Ty).

12. CHaTb cybmoaynb paauokaHana
CMPK-1-9 1 ybeauTbes, 4TO B HeM Y-
TaHOBNeHbI aneMeHTH R23, VD1, R27
(pnc.7) Mpu nx oTcyTCTBUM — HEOOXO-
AuMO BnasTb R23 HomuHanom 33 kOm,
R27 — 10 xOm, auoa VD1 — K[1522b
(KO521b6) aHonom k R27, a katrogom —
k R23 v BbiBOAY 6 pasbema X1 (A1.1).
[ononHutensHO, ANs pacwpeHus no-
nocsl 3axearta AMN4r, Heobxoaumo noa-
nasTb napannenbHo KOHTypy AMNYC
(C22-L4) peaucrop R19 conpotusneHu-
em 2,4 KOM. YctaHoButb CMPK Ha Me-
CTO.

13. Coeamnutb nnaty MNKC-1 (BbIkNto-
yaTenb ceTh) (puc.8) c bra-45M (A12),
a posetky X1 bl14-45M (puc.9) — ¢
Bunkoi X1 moayns nutaHus (puc 6)

(OkoHuaHue. Hayano B N10/03)

Pasbembl X2, X10, X11 — pa3obpatb
Mo KOHTaKTaM, KOTOpble flepecTaBuTb
MecTamu ans noaknodeHns MCH k nna-
Te cCoeAMHEHUN.

14. Pasawem X50 (A13) nogcoeanHuTb
npu nomouu rubkoro wenda K coot-
BETCTBYIOW UM Toukam MCH-501-11.

15. inga ycraHoBkk MOAyNsa aekoae-
pa Tenetekcra Heobx0AUMO yaanuTbL Ha
nnate MCH nepeMbivKy Mexay BbiBOAA-
Mu 1 120 D1 1 ycTaHOBUTL NEPEMBIUKY,
coeavHaOWY BbIBOAL 1, 19, 11 Ang
akTvMBM3auuu Tenetekcta B MCH

16. CoegmHutb pasvem X4 MCH c
rHesnom X4 bNa-45.

17. COeaVHUTb Mpu NOMOLM AONOoN-
HUTENLHOTO Whneiida pasbem X45 nna-
Thl coeauHeHnit ¢ Toukamu +5 B, SCL,
SDA, AV 6noka MCH-501-11.

18. OcBOGOXOEeHHbIA BbIBOA 2 pasbe-
Ma X10 (n.13) — yanuHuTL 1 Npucoe-
OvHuTb K THe3gy X10 (A13) nnatbl co-
eVHEHWA.

19. OcBoboxaeHHble BLIBOALI 2, 13,
14 (Kr'h, CUOX, ANYT) pasvema X2

MCH coeauHuTb ¢ pastemMomM X47 nna-
Thl coeAnHeHuA. Mpu 3Tom Wneind X2
HeobxoaMMO paspesartb BAOSb HA TpU
YyacTu.

20. Wneid, noacoeaAMHEHHBLIA K
pasbeMy X48 nnartbi coequHeHu, npu-
NasiTb K COOTBETCTBYIOLMM TOUKaM Kac-
ceTbl 06paboTku curHanos (KOC-401,
402, 406) B cooTBeTCcTBUU C puc.10
Mpoeog AMNYI npu 9TOM NOANAanTL K Bbl-
Boay 16 X1 CMPK-1-5.

21. Wneidbl OT pazbeMoB X49 u X46
COEAUHUTL C COOTBETCTRYIOLMMU BbIBO-
pamu CMPK-1-5 Ha nnate KOC, Boane
rHeana X1 (A1). [poBoaa OT KOHTaKTOB
7.3, 5, 1 pasvema X1 obsA3atensHo gon-
XHbi OblTb B 3KpaHupylowenh onnetke,
¢cB0BOAHLIE KOHLIbt KOTOPOW COEAMHSIIOT-
cs ¢ 06WKUM NPoOBOAOM

22. Wne#d oT paswbema X44 nnatbl
COEeAMHEHUA NpUNanBaeTCcs Kk Toukam 8
n 12 paasema X2 (A1) KOC.

23. K pasbemy X1 M3C-45 (puc.11)
noacoeAUHUTL AUHAMUYECKYIO FONOBKY
Tenesnsopa, a pastem X3 M3C-45 co-
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eAVHNTL C COOTBETCTBYIOLYUM FHE3A0M py Corra ._J Y
Ha nnarte Mogyns nuTaHust (A9). PasbeM g
X13 MCH coeguHuTth ¢ rHesqom 6noku-

poBku cuHxpoHusauumn XN1 Ha KOC.

24. BHumaTenbHoO nposepbTe fpa-
BUILHOCTb coeAnHeHU 6nNokos B COOT-
BETCTBUM C pUC.6.

25. Mpw OTKNIOYEHHOM aHTEHHOM Ka-
6ene BknoyMTe TENEBU3OP U NepeBeau-
T€ ero fipun NOMOLYM NynbTa AUCTaHL M-
OHHOFO ynpaeneHuss UNU ¢ nepeaHewn
naHenn MCH B pabouuit pexum. Mpu
3TOM 3BYK JOMKEH OTCYTCTBOBATbL, a Ha
3KpaHe — WMHAUUUPOBATLCHA HOMeEp
BKMIOYEHHOTO kKaHana.

26. YctaHoBUTE NpuW NOMOLLKX NoA-
CTpoeyHoro pesuctopa R22 Ha nnate
MCH-501-11 HanpsbkeHWe Ha ero ABUX-
Ke paBHbiM 2,5 B.

27. C noMouwbio R10 ycTtaHOBUTE Ha
3KpaHe TeneBu3opa HOpManbHbI pas-
MEp CUMBONOB UHAMKALIMM.

28. NoacoeauHUTe aHTEHHY, U KHONM-
ko “S” Ha nepeAHe# naHenn MCH
BKMIOYUTE aBTOMNOUCK cTaHuMK. Cumso-
nbl Ha 3KpaHe npu aBTONOUCKE He AOon-
XHbl 4POXaTb, U QONXHbLI COXPaHATb
HOpManbHbI pasMep. Nocne HacTpon-
KM Ha CTaHuuio, B Tenesm3ope JomKeH
BKITIOYUTLCA 3BYK, POU3OATU aBToMa-
TUYECKOe BKNoYeHWe 1 3axsaT HangeH-
HOW cTaHuuu,

29. Peauctopom R34 Ha nnate coeau-
HEHUW (Npu yCTaHOBNEHHOW NO LWKane
Ha 3KpaHe MaKkCUManbHOW FPOMKOCTM
3BYKOBOFO CONpPOBOXAEHUA) nobeiTech
rpOMKOro, 6e3 uckaxeHuit, asyka B au-
HaMmuke.

30. Npoeepsbte paboty pexuma AV Ha-
XaTuem COOTBETCTBYIOLLMX kHONok MAY.

T TSP
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OkpaH [OMKeH U3MEHUTL LBET Ha yep-
HbIA UNK TeMHO-Cepbin. B cnyyae oTcyT-
CTBUS NepeKniovYeHUs — npoeBepbTe
uens AV-curHana n Hanuume 8 CMPK
aneMeHToB BNOKMPOBKM paguokaHana
(n.12).

31. Bkniouunte pexum TV u nposeps-
Te paborocnocobHOCTL pexuma Tene-
TekcTa.

Takum cnocobom, ¢ HeGonblUINMK KU3-
MEHEHUSIMU, MOXHO ycTaHoBUTe MCH-
501-11 B nobble Tenesm3sopbl 3-ro U 4-
ro floKoneHun.

l X3ip)

Puc. 11

Nureparypa

1. Paguomup, 2003, N1, 2, C.28.

2. MpuHUMNMansHas cxema Tenesu3o-
poB uBeTHoro M3obpaxeHus “54CTV-
519D

3. NpuHUMNUanLHas cxema Tenesuso-
poOB UBeTHOro n3obpaxeHus “Topu3oHT
61TL, 4217".

4. Cokonos B.C. Cucremb! 3neKTpoH-
HOFO yrpaBneHus Tenesnsopamm. — M.:
Paauno 1 ceaasb.



M.EPLLOB,
r Tyna,
E-mail ershov79@tula net

Mepexoa W3 pexuma npocMoTpa B
pPeXWUM U3MEPEeHUN OCYLLeCTBNAETCS
AnvutenbHuiM (Bonee 1 ¢) HaxaTueM Ha
kHONKy “MaMare/U3m " B pexvme nsme-
pPeHUn Ha UHAUKATOpax NepuoanYecku
BbICBEUMBAETCS TEKyLLee 3Ha4YeHWe pas-
HocTu ha3 Mexay curHanamu Ha BXo-
Aax 3anucb B NaMATL U3MEPEHHbIX 3Ha-
YeHU NPOU3BOAUTCS KOPOTKUM Hadka-
TUeM Ha kHonky “NamsaTe/U3m " npu 3a-
HOKEHHbIX UHAnKaTopax Mpu 3anucK Ha
wHaukaTopax Ha 1 ¢ otobpaxaercs
“3MN XX”, rne “XX* — Homep B naMATun
3aNUCaHHOrO 3Ha4YeHUs pasHocTu a3
Ecnu Bce adeitkn (¢ 1 no 31) sanonHe-
Hbl, TO 3anuck ByaeT npousBefeHa B
nocnegHioto (31) averiky 3HayeHus pas-
HOCTU ha3 XpaHATCs B ABOUYHO-AECS-
TUYHOM koAe, 3aHuMas no 2 6avTa aHep-
roHe3aBUCUMON NaMATU

Mepexoa U3 pexuma uaMepeHu# B
PEXUM YTEHUS NAMATU OCYLLECTBNSET-
ca AnutensHoblM (6onee 1 ¢) HaxaTuem
Ha kHonky “NMaMaTe/VN3Mm ’ npu 3axokeH-
HbIX MHaAukatopax Hepocratkom daso-
MeTpa, Bbi3BAHHbLIM 0COBEeHHOCTAMM
apXUTEKTYPbI MUKPOKOHTPONINEpa, ABNS-
€TCst HeBO3MOXHOCTb Takoro nepexoAa
NpuM foraleHHbIX WHAUKATOpax
HG1 HG4, 4TO MOXET BO3HUKHYTb,
Hanpumep, Np1 NPoNagaHUn cUrHana Ha
oAHoM u3 Bxogos B stoM cnydae cne-
AyeT Haxatb kHonky “C6poc”, 4To6b!
NpUHYAUTENBLHO COPOCUTL MUKPOKOHT-
pOnnep U NepeBecTU ero B pexum yte-
Hust

Ana ctupaHus Bcex 3anUcaHHbIX 3Ha-
YeHU# ucnonb3ytotcs Asa cnocoba

- NPU BKNIOYEHUN NUTAHUS YAepPXu-
BaTb HaXaTow KHONKY “NMamsaTe/UNaM ",

- HaXaTb OQHOBPEMEHHO KHOMKMU
“Cbpoc” n “NMamars/Viam " u nepsot o1-
NycTUTL KHOMKy “CGpoc”

Mocne cTupaHust Ha HAMKaTOpax OTo-
6pasurca ‘N 1", ykasbiBas, 410 B Na-
MATU TONBLKO OAHO (KOHTPONbHOE) 3Ha-
YeHue pasHocTu das

B pexxume naMepeHuit Ans onpene-
neHust pa3HocTn a3 BHa4ane rnpoms-
BOAUTCS U3MEpEeHUe Nnepuoaa UMnNynb-
cos (T) Ha onopHOM BX0Ae (C AUCKpeT-
HocTbio 0,125 Mkc), n nonyvyeHHoe
3Ha4YeHWe 3aHOCUTCA B SYENKU BHYT-
peHHero O3Y Mocne 3T0r0 U3MeEpseT-
cst BpeMsi 3aiepku (At) Mexay uMnynb-
caMu Ha onopHoM BxoAe u Bxofe 2 (¢

LINdPOBOWN ®A3OMETP
HA MMUKPOKOHTPOIJEPE

{(Mpoaonxexue. Hayano B N10/03)

ug Puc. 2
E- T Bxog 1
(onopHbIA)
J t
Uy M At
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t

auckpeTHocTblo 0,125 MKc), U pesynb-
Tar TakKe 3aHOCUTCH BO BHyTpeHHee
O3Y (puc.2)

MukpOKOHTpPONNEp BbIYUCNSET 3HAYe-
Hue pasHocTu has (A@) B rpagycax, yM-
HoxeHHoe Ha 10, no cneaytollen hop-
Myne
~ 3600 At

A
¢=7

BbiuncneHHoe 3HaveHue A npeobpa-
3yeTcs B ABOUYHO-AECATUYHLIA KOA U B
TeyeHue 1 C BbIBOAWMTCH HA UHRWKATO-
pel HG1 HG4, npuyeM pecatuyHas
TOYKa B NEPBOM paspsifie CNyXuTt pas-
henuteneM uenov u ApobHow yacrtew
nony4eHHoro pe3ynerara

[anee umkn namepeHuit noBTOpRETCSH
OnutensHoe oTCyTCcTBUE MHAUKALMMU NPU
uamepeHumn pasHocTu a3 Mexagy UM-
NyNbCcaMu MHPaHU3KUX YacToT (MeHee
1 l'u) pocraensier HekoTopoe Heynaob-
CTBO, OAHAKO B pajuontobuTenscko
npakTUke ¢ HUM BNONHE MOXHO NPUMMU-
pUTLCS

Mpun n3mepeHUn nepnona MUKPOKOH-
Tponnep noAxkno4aeT npeasapuTtens-
HbIA AenuTenb TanMepa-cyeTuynka K
TakToBOMY reHeparopy dasomeTpa,
ycTaHaBnueaer WnHel PA2  PA4 B co-
crositHue “Bxoa” n racut nHankaumio no-
paven norudeckoro “0” Ha aHoAbI HAK-
kaTopos. [lanee nporpaMMa NOCTORHHO
onpawmsaeT PA2 Mo dpoHTy nepeoro
UMIYNbCa BKNIOYaETCs TaMe p-CHEeTUNK,
a no hpOHTY CNeaytoLero UMnNynsca oH
ocTaHaenueaeTcst lMocne okoH4aHwus
uMkna namepeHus eoisof PA4 Mukpo-
KOHTpoNnepa nepesoaUTCst B COCTOsIHUE
“Buixoa”’, Ha Hero NoAATCA UMNYNbLChI
Aocueta, HeobxoauMble Anst n3Bnede-
HUst UHOPMaLMKM U3 NpeaBapUTENLHO-
ro nenutenst Mssne4yeHHoe U3 npeasa-
PUTENLHOTO AENUTENs!, CYeTHOTO peruc-

Tpa U CYeTYMKa NepenonHeHWA ABOUY-
HOE 4MCNO 3aHOCUTCA B SIYENKM BHYT-
peHHero O3Y

Mpuy uaMepeHw BpeMeHU 3aepkkn At
nporpaMMa nocTOsiHHO onpalunsaeT
PA3 1 no hpoHTY nmnynsca 3anyckaer
TaviMep-cHeTynk [anee onpallvBaercs
PA2, 1 no hpoHTY UMNyNbca CHETHWK
octaHaenueaeTcs [anbHenline gewn-
CTBUA aHANOFU4YHLI TEM, YTO NPOU3BO-
AATCS NPU U3MepeHun nepuona

Mpu pasHocTu thas mexay curHana-
Mu MeHblle 180°, onepexxeHuio curHa-
na Ha BXOJE 2 no ¢a3e otHocutensHo
BXOJA 1 cooTBeTCTBYIOT NOKasaHUs
npubopa ot 0 ao 180°, a orcrasaHuio
no case — ot 180 go 360°

Bo Bcex pexuMax pabotbl nepef Bbl-
BOAOM UHOPMALIMK Ha MHANKATOP OCY-
LeCTBNSETCS NpOrpaMMHoe ralleHue
He3Havalux Hynen [Inst Bbl4UCNEeHUs
pa3HocTu a3 ¢ TouHocTeo Ao 0,1° as-
TOpoM pa3paboraHa u oTnaxeHa nof-
nporpaMma AleneHust Haueno 40-pa3s-
PAAHBLIX ABOUYHBIX YACen

WN3-3a HeycTON4MBOM paboTbl MUKPO-
KOHTpoNnnepa, Nnpu AETEeKTUPOBAHUMU
¢ poHTa 1 cnaga MMNyNLCOB NpepouiBa-
HUA He UCNONbL30BANUCH

PaspaboraHHas nporpaMMa st MUK-
POKOHTpOrepa npecraeneHa 8 Tabn.1
1 2 [Inst nporpaMMunpoBsaHust MUKPOKOH-
Tponnepa aBTop MCNONL30BanN yCTpon-
CTBO, onucaHHoe B [1], u nony4un xo-
polune pesynbratel MOXHO UCNONbL30-
BaTb TAIOKE NMPOrpamMmMarop, ONUCaHHbIN
B AokyMeHTauuu Ha KP1878BE1, unu
no6on NpoMBbILLUNEHHBLIR, NoAAePXUBa-
lowmit aapo “TECEN” [ns paboTbl ©
NporpaMMaTtopoM MCNONb30Banach
DOS-nporpamma p_wmct exe ¢ caira
[7] NMpu nporpammupoBaHuy cHa4yana
3anuceiBaeTcst FLASH-namsTe (Tabn.1),
a satem EEROM (tabn.2) Becb npo-
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Lecc NpPorpaMMMpoBaHUsa 3aHUMaeT
okono 20 ¢ Ecnu ucnonb3yercst npo-
MbilLIE@HHIR NporpaMmMarop, To, 3aga-
Bas pEXUMbi, crieflyer BKITIOYUTL reHe-
patop Ha 4acTtoty ot 500 kl'y Ao 8 MMy
U CYETUMK 3a4epPXKKU Ha4YanbLHOro nyc-
Ka

B dasomeTpe MoryT ncnone3oearbca
pe3uctopbl MNT, C2-33H, C2-23 unu
aHanoruyHbie molwHoctelo 0,125 Br ¢
AonyckoM £5%, kepamuyeckue KoHaeH-
caropbl KM-5, KM-6, K10-176, anekTpo-
nutuveckue koHaeHcaTtopsl K50-16,
K50-35 unu aHanoruyHbie UMNopTHs.Ie.
B kavectBe C4 MoxeT MCNOMNbL30BATLCS
NoOACTpOeUHbIk KoOHAeHcaTop noboro
TMNa ¢ AnanasoHoM perymmposku 2. .10,
3..15 unu 5 ..20 n®. TpaH3ucTopsl
1VT1 1 2VT1 — tvna KN305 unu 2N305
¢ mobbim BykBeHHBIM UHAEKCOM. B ka-
yectee 1VT2. 1VT4 u 2VT2..2VT4
MOTYT UCNOMb30BaTLCA Mobble mano-
MOLLHbIE KpEMHUEBbLIE TPAH3UCTOpPLI C
rpaHu4Hoi yacrtotoun 6onee 100 My,
cTaruyeckum KoadduumeHToM nepeaa-
uu Toka 6onee 50 1 cooTBeTCTBYIOLWEN
cTpykTYpbl (1VT2, 1VT3, 2VT2, 2VT3 —
KT361, KT326, KT3107; 1VT4, 2VT4 —
KT315, KT3102, KT342) TpaHauctopbl
1VT2, 1VT3, 2VT2, 2VT3, XenartensHo
nofgobpare ¢ koadhuumeHTaMmmn nepe-
Aaun Toka, oTnMuarwuMncs He 6onee
yeM Ha 15%. Auoabl 1VD1 ..1VD4 u
2VD1 2VD4 — niobble KpeMHUeBbie
BbICOKOYACTOTHble. CBeToM3ny4varoLwmi
avon VD1 — kpacHbift unu Xentoblit
(ANN341, AN307, AN310 v gp.). NHau-
katopbl HG1 . HG4 — AJIC314A,
ANC314b, AN304A, Al304b, AN304B
unu apyrve ¢ obwum karogom v nna-
HapHbIMK (NNOCKMMK) BblBOAaMU. B
KpavHeM cry4ae, MOXXHO UCNOmMb30BaTL
UMHAWKATOPbI C 00bIMHBLIMY (LUITLIPLKOBLI-
MU) BbIBOAAMU, OQHAKO 3TO YBENMUUUT
rabaputbl npubopa

ABTOpP UCNOMbL30BAaI BbICOKOYACTOT-
Hble rHe3ga CP-50-73®B B kauectBe
XS1 u XS2, a rHe3go agns nogkniode-
Hust MOHOOOHUYECKUX FTONOBHBLIX Terne-
¢oHoB — B KadecTBe XS3. [BUXKKO-
Bbi Nepeknovatens SA1 — manora-
6apuTHbIN, UMNOPTHLIA, HAa ABa Ha-
npasneHus, NpUMeHsieMblit B paguo-
npueMHuKax Anst nepekntodeHus gua-
nasoHos. KHonku SB1, SB2 — mano-
rabaputHble, 6e3 hukcaumm, npuMeHs-

eMble B NaHensix MECTHOro ynpasne-
HUst aBTOMArHuTonn, TeNeBu3opoBs, My3bl-
KarnbHbIX LEHTPOB.

Ha mecte DA1 moxeT paboratb npak-
Tnyecky nmoboi ctabunuaarop ¢ BbIXOA-
HbiM HanpsbkeHuem 5 B (KP1157EHS,
KP1170EHS ¢ nobbiMu BykBeHHbIMU MH-
pekcamu, KP142EHS5A, KP142EH5B un
Ap.), a DA2 — crabunu3aartop ¢ gonyc-
TUMBIM TOKOM He MeHee 150 MA
(KP1157EH5B, KP142EH5A, 5B, a Tak-
xe L78M05) DA2 Heobxoaumo ycTaHo-
BUTL Ha TennooTeoA ¢ ahdeKTUBHON
nnoLaabLIo He MeHee 15 cm2

MukpocxeMy DD1 MOXHO 3amMeHuTb
Ha KP1171CN47. YcraHaBnuBeaTbL BMe-
CTO Hee guog, NoAKNYas ero naparn-
nenbHo R4, kak ykasaHo B [1], He peko-
MeHAyeTcs u3-3a yBenu4eHus pucka
nopuu uHdopmauum 8 EEPROM npu
BKITHOYEHUU U BbIKITIOMEHUU NUTAHWS.

HanaxwusaHue npasunsHo cobpaHHo-
ro cpasomerpa €BoAUTCA K HacTpouke
BXOAHbIX hopMUpoBaTENE, ANA KOTO-
poit Heo6xoaMMbI reHepaTop 3BYKOBOW
yactorbl U ocuyunnorpad MNpu Ha-
cTponke chopmupoBatenen BHavane
TpebyeTcs nepeBeCTH nepeknioyaTens
SA1 B npaBoe No cxeMe NOomnoXeHue U
BpeMeHHo 3aMmeHuTb 1R5 1 2R5 nepe-
MeHHbIMM NO 1,5 kKOM, nepeMecTuB ux
ABUXKWU B NONOXeHWe MUHUMATbLHOTO
conpoTuBneHus. 3aTteM NOAKMIOYUTL
reHepartop k rHesgam XS1 u XS2 oa-
HOBpeMeHHo, a Wwyn ocyunnorpaca —
K KOnnekTopy TpaHauctopa 1VT4. No-
Aas ¢ reHeparopa curHan 25...30 mB
(50 "y) n BkMMOUMB NUTaHUe hasomeT-
pa, HeobxoQUMO BpaLeHUEM ABUXKA
nepemeHHoro peaucropa 1R5 goburs-
CA NOABMNEHUs Ha aKkpaHe ocyunnorpa-
a NpAMOYFonbHbLIX UMNYNLCOB C pas-
Mmaxom okono 2 B. [lanee Hago noa-
KITHOUMTb LWyn ocumnnorpada Kk Konnekx-
TOopy TpaHauctopa 2VT4 u Tawke go-
6UTbCA NOsIBNEHUst NPAMOYFONbHBIX
UMNynbcoe, Bpawas [suxok 2R5.
Mocne 3100 MOXHO BbINAATL hepe-
MeHHbIe pe3ncTopbi U 3aMeHUTL UX NO-
CTOAAHHbLIMK, C Hanbonee 6NU3KUMHK CO-
NPOTUBINEHNAMU. YCTAaHOBUB NOCTORAH-
Hble pe3ucTopsbl, HeobxoaMMO BHOBbL
YROCTOBEpPUTLCH B paboTocnocobHOC-
™ chopMUuposarenei.

(OkoHuaHue cnepyeT)

C.NEBUTUHA, A.TPUDOOHOB,
rC -Netepbypr.

SneKTpomexaquecxmﬁ 3BYKOBOW
reHeparop (331") MOXXHO Ucnonb-
30BaTb B YCTPOWCTBE CurHanuaauum,
KBApTUPHOM 3BOHKe, TpeHaXepe Ans
ocsoeHust koga Mopae 337-1 (puc.1)
COCTOMT U3 ABYXOOMOTOUHOO repkoHO-
Boro pene K1 ¢ aambixalolmMm KOHTAK-
TOM 1 KoHAeHcatopa C1. MNpu 3ambika-
HUK nepeknioyarens SA1 8 0bmoTke Ab
pene K1 nosiBnsaercs Tok. MarHuTHoe
norne aTon oOMOTKM HamarHu4neaer rep-
kKoH K1 1 OH 3amblKaeTcs v nogknwoya-
eT nocrniegoBatensHo ¢ obMmoTkon Bl
pene K1 anekTpomarHuTHbI TenedoH-
Hbli kancions BF 1.

MUmnynec Toka 4epes BF 1 3apsokaer
koHAeHncaTop C1 o mepe 3apagku C1
HanpsbkeHue Ha HeM u Ha obmoTtke Bl
yBenuuueaeTcsl. YBenu4mBaeTcs 1 TOK B
obmoTtke BI" MaruuTHbie noToku obmo-
ToK AB 1 Bl HanpaBneHsbl BCTPeYHO U
BbLIMUTAIOTCSH, MOITOMY B KaKOW-TO MO-
MeHT repkon K1.1 pasmbikaerca [lpu
3TOM KOHAeHcatop C1 pa3psxaeTcs
yepe3s obmotky BI Tok obmotku Bl
YMEHbLUAETCs N0 Mepe paspsaku KOH-
AeHcaTopa, M repkoH nog ReucTeveM
MarHMTHoro nonst o6moTku Ab BHOBbL
3ambikaeTcst. MNpu 3aMkHyTOM SA1 onu-
CaHHbIN NPOUECC UMKNMYEeCKu NOBTOPS-
ercs. MN3-3a Manoi Maccbl NOABMXKHBLIX
yacTel repkoH cpabartbiBaeT ¢ 4acToTomn
[0 HeCcKonbKUX COTeH repu.

B anekTpoMexaHu4eckom reHeparope
33r-2, cxeMa kOTOpOro npuBegeHa Ha
puc.2, npuMeHeHo repkoHoBoe pene K1
¢ nepeknoyatomm repkoHom K1.1. Mpu
3amblkaHuu nepeknioyatens SA1 yepes
anekTpomarHuTHet TenedoH BF1 npo-
XOOUT UMNYNbLC TOKA 3apsiiku KOHOeH-
caropa C1. Mo Mepe 3apsafku KoHAeH-
caropa C1 ysenu4yuBaeTtcs HanpspkeHue
Ha HeM u Ha obmoTke pene K1 Marnur-
Hoe none obMmoTku pene HamarsMuuMBea-
et repkoH K1.1. l'epkoH K1.1 nepekrnito-
yaetcst Tok uyepes tenedoH BF1 Bblk-
novaeTcs Ha BpeMst nepemelyeHus
“noaBuWXHOrO” KoHTakTa repkoHa K1 1 u,
C ycTaHoBneHHoW nepemblukon E1,
BHOBb BKMIOYAETCS NPU MepekIioveHun
repkoHa [Mocnie pa3psaku KoHAeHcaTopa
C1 repkoH K1 1 Bo3gpawaeTcs B ucxog-
Hoe nonoxeHue B atoi cxeme 3a oguH
UMKN nepeknodeHus repkoHa K1.1 ve-
pe3 TenedoH BF1 npoxoasT ABa um-
nynesca ToKa

Mpu ocBoeHun kopa Mop3e NnpueeeH-
Hble KOHCTpyKuun obecneunBalor reHe-
paumio Kak curHana, umelowero 4acro-



Un

BF1

Un
6...128
|
_ & &«
N L
K1 P3C43 (PC4.569.201)
Puc. 1 PaC35 (PC4.569.600-03)

Ty nepeo# rapmonuku 400...500 Iy, Tak
U TOHanbLHo# nomexu. OTHOWIEHUE CUF-
Har/nomexa yCctaHaenuMealoT nNepemMeH-
HbIM pe3uctopoM R1 (puc.3), manuny-
nvpysa TenerpadHbiM kroyom SA1 npu
BKIIOYEHHOM nepeknoyarene SA2. Pa-
60T0CNOCOBHOCTL NPUBEAEHHBIX KOHCT-
PYKUMI He 3aBUCUT OT NOMSPHOCTU NU-
Tawuiero Hanpsxkenusa U. bonee Toro,
NpyU NEPUOJUYECKOM U3MEHEHMU NUTa-
IOWEero HanpsXeHus, Yepes Kaxable
10...50 yacoe paboTbl “HeNOABUXKHbLIA”
U “NOABMXHLIA" KOHTAKTLI repkoHa Gy-
AYT paBHOMEPHO U3HALLIMBATLCS U3-33
3MeKTPo3IPOo3unK, a cTabunsHoCcTs pabo-
Tbl U CPoOK Crybbl anekTpoMexaHuyec-
KOro reHeparopa yBenu4arcsi.

B pene P3C43 uMmetTca ABa 3aMmbi-
Kawuux repkoHa. l'epkoHbl cpabarsisa-
10T NPU HEPABHLIX 3HAYEHUAX MarHuT-
HOFO notoka, nostomy 330-1 Hanaxu-
BAIOT NYTEM YCTAHOBKU NepeMbivku E1,
noAkmiovawyen repkoH K1.1 unum K1.2,
'epkon BbIGUpaloT no paborocnocobHo-
CTU aNeKTPOMEXaHU4eckoro reHeparopa
B8 HaubornblieM MHTepBane nNUTawLlero
HanpspkeHus. B pene POCS5A nmeerca
O4UWH MnepeknoYalmit repkoH. 331-2
HarnaxuealoT, YCTaHaBNMMUBAA UINKU CHU-
mas nepembidky E1. Mpu ycrtaHoske
nepembl4kM B BA pasa yBenuyMBaeTcs
yacrtoTa nepBOW rapmMoOHMKM 3ByKa, a
TaKKe yBenuuusaercs notpebnsemsii
TOK U rPOMKOCTb 3ByKa.

Cpok cryx6bl (pecypc) 33M-1 okasan-
cA cBbiwe 100 4, a 331-2 — okono 20.
Bo3amoxHo, cpok cnyxBbl nepekmntoda-
IOWEr0 repkoHa 3Ha4YUTENbHO MEeHbLUE,
YEM 3aMbIKAIOLLETO.

B anekTpomexaHu4yeckoM reHepaTope
NpUMeHsAlT koHaeHcatop Tuna K76-5
unu K76-4 Ha HanpsbkeHue 25 B. Mpu
yBenu4yeHUn eMKOCTU KoHAeHcaTopa
YyacTtoTa 3Byka ymeHbliaetcsi. Conpo-
TMBMeHne obMoToK Kancions — OKOIo

65 OM. MoxHO ucnonb3oBaTb CTepeo-
TenedoHbl, COEAUHUB UX NOCnefoBsa-
TeNnbHO UMK napannensHo.

CurHan anekrpoMexaHuyeckoro reHe-
paropa no Tembpy K 4Yacrore HanoMu-
HaeT aBTOMOOUINbHLIA 3MeKTpoMexaHu-
YeCKMit CUrHam v XopoLlo pasnuyuM Ha
choHe 6biTOBOrO LIYMA.

Nutepatypa

1. Urnoeckun WU.T., Bnagumupos I.B.
CripaBoYHMK MO criaboTOuHBIM 3NEKTpoMe-
XaHuyeckum pene. — J1.: SHeproatoMmuaaar,
1990, C.494.

2. Kapa6aHos C. n Ap. MarHutoynpasens-
eMble KOHTaKTbI. [epKOHOBbIE pene. — 3nex-
TPOHHbIE KOMMOHEHTHI, 2001, N6, C.45-48.
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4 A
CBeTO.qVIO,quIM MHOUKATOP HanpsXXeHus

B npakTuke pagvonobutens HepeAKo Bo3HuKaeT CUTya-
uus, Koraa Heobxoaumo OTCNexuBaTs NOKa3aHUA TOro Unu
uHoro napamertpa. MNpeAnarao cxeMy UHAUKATOpHOW CBe-
ToANOARHOM “NuHenkn”. B 3aBMCUMOCTH OT BXOQHOIO Hanps-
XeHus cBeTuTca Bornbluee unm meHsLlee Konn4ecTso cee-
TOAWOAOB, PACMoONOXEHHbIX B NUHENKY (0AUH 3a APYrum).

[vanasoHn gonycTumoro HanpsbkeHus — 4...12 B, T.e. npu
BXOAHOM HanpsbxeHun 4 B ByaeT ropeTb Tonbko oguH (nep-
BbIfi) CBETOAMOR, a Npu 12 B — BcA nuHenka.

BO3MOXHOCTY CXEMbI MOXHO NErko pacluvputs. YTo6b!
OTCNnexXvBarte NepeMeHHoe HanpshkeHne, [OCTaTo4Ho [0 pe-
3ucrtopa R1 yctaHoBUTHL AUOAHLIN MOCT U3 MAaroMOLLHbIX
AvofRoB. HanpsikeHue nNUTaHWUs MOXHO BapbupoBaTb oT 5
Ao 15 B, nogobpaB cooTBETCTBEHHO pe3uctopbl R2...R8.
OT HanpsKeHusl MUTaHuA CXembl 3aBUCUT B OCHOBHOM fip-
KOCTb CBeTOAMOAOB, BXOAHbIE Xe XapakTEePUCTUKN CXeMbl
Py 3T0M NPaKTUHECKU He nameHsatoTca. HTobbl ApkoCTh CBe-
ToavnoAoe Gbina ogvHakoBow, cregyeT nogobpars pes3unc-
TOpbt crnegyowMM o6pasom:

1000

K max

rae lx max — TOK kornektopa VT1, MA;
R3=2R2; R4=3R2; R5=4R2; R6=5R2; R7=6R2; R8=7R2.

Takum obpasom, npu NpuMeHeHun TpaHancropa KT312A
(lk max=30 MA) R2=33 Oma. Peauctop R1 BXxogut B gemm-
Tenb HanpPsKEHUs1 M PerynupyeT pexum padoTbl TPaH3uUC-
Topa VT1. uoas VD1...VD7 MoxHOo 3amennTs Ha K[1103A,
K0105, 220, ceetogmoabl HL1.. HL8 — Ha AJ1102. Peau-
ctop RY orpaHnuvBaet Tok Ba3bl TpaHaucropa VT1 u npe-
NATCTBYET BbIXOAY U3 CTPOSi MOCNEAHEro npu nonagasum
Ha BXO4 CXeMbl 60MbLIOro HanpsHKeHus.

A.KALLUKAPOB,
r.C‘—I'lerepGypr.J

R2 =

(Om);




N.NbICEHKO, ¢

r bobpyiick

Mpepnarato 8-kaHanbHyo aBToMa-
TUYEeCKyto yCTaHoBKY “beryuime ornum”,
noasonsowyto obecneynTs Gonbluyto
AuHamuky ceeToBblX 3thdrekToB no

—4

BO3MOXHO NepeMeLleHne orHemn Kak
no BepTuKanu, TaKk U NO TOPU30HTa-
nu To ecTb, ecnu nepsas rpynna
Krtouen 3amkHyTa, a BTopasi pabora-

CpaBHeHuIo ¢ paHee ony6rMKoBaHHbI- -2208 et no nporpamme “GeryLiuin oroHs”,
MU g — NPOUCXOAUT BepTukanbHoe nepe-
OcobeHHoCTbL RaHHOW CUCTEMBI 3aK- H2 HL3 HLG MelleHne psfoB CBETALLMXCA namn
noyaetca B cnocobe coeguHexun I@« l—®—< r@-« Ecnu saMkHyTa BTopas rpynna Kno-
namn B rupnaHgax ®yHkuMoHanbHas . . yew, a nepeas pabortaer no nporpam-
cxema yCcTaHOBKW npuBefeHa Ha § HLS Hé HL7 HL8 Mme “Gerywmi oroHs” — npoucxoguT
puc.1 B ganHoit cxeme namnsl coeaun- E D f®“'[‘®_‘ |’®“" rOpu3oHTanLHoe nepemelleHue ps-
HeHbl N0 MaTpPUYHON CXEME U NOAKNIo- & ) - - fpos namn [1pu ogHOBpeMeHHoM no-
YeHbl K NUTaLWEen ceTn Yepe3 agse N e HLD ! HL ! HL2 ! Aade curHana “Gerywymn oroHb” Ha
rpynNbt 3reKTPoHHbIX kKntosed Mepsas g L 3] R [ X X o6e rpynnbl kntouen npousonger ne-
rpynna krto4en ynpasnsieTcs nepebl- & HL13 L% HLTS HL16 pemMelleHue orHen no [guaroxarnu
MU YeTblpbMA KaHanamu CXemsbl yn- f®_ l_®__ r®_ Takum o6Gpasom, nogasas Ha obe
paenexus, a BTopas — APYrMMU Ye- 1t ' . rpynnbl KMto4en pasnuyHbie komobu-
ThipbMs kKaHanamu Takum oBpasom, HauuM ynpasnsawoWMUX CUTHANOB,
7~ ™
0000 FF FF 00 00 FF 00 FF 00 F1 F2 F4 F8 F8 F4 F2 F1
0010 8B a4 22 11 11 22 44 88 1F 2F aF 8F 8F 4aF 2F 1F
0020 F3 F6 FC F9 3F 6F CF 9F 1F 4aF F1 F4 1F 2F aF 8F
0030 8F 4F 2F 1F 3F 6F CF 9F TF EF DF BF SF AF SF AF
0040 F5 FA F5 FA F7 FE FD FB F3 F6 FC F9 F9 FC F6 F3
0050 81 a2 24 18 1F aF F1 F4 11 22 a4 88 18 24 a2 81
0060 1F 3F ¥ FF 1F 3F 7F 3F 1F 2F 4aF 8F 8F aF 2F 1F
0070 F1 F2 F4 F8 F1 F3 F7 F3 F1 F3 F7 FF 61 92 94 68
0080 16 29 a9 86 86 49 29 16 7F BF DF EF EF DF BF F
0090 F7 FB FD FE FE FD FB F7 F3 F6 FC F9 F9 FC F6 F3
00A0 F8 F4 F2 F1 11 22 44 88 8F aF 2F 1F oF CF 6F 3F
00BO 3F 6F CF 9F EF DF BF 7F 1F 2F aF 8F aF AF aF AF
00Co 68 94 92 61 61 92 94 68 1F F1 8F F8 F8 8F F1 1F
00D0 11 22 a2 81 99 9F 6F F6 1F 3F 7F EF EF 7F 3F 1F
Q0EQ F1 F3 F17 FE FE F7 F3 F1l F1l F2 F4 F8 F8 F4 F2 F1l
00F0 1F 2F aF 8F 8F aF 2F 1F 1F F4 aF F8 11 84 14 a2
0100 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
. w,
Npumeyanme B anekTpoHHOM BUAE Tabnuuy MOXHO HAWTKU no agpecy http /iradio-mir com
Puc. 3 - w71 1 s, 5—‘1
gt 2 [ !
DD3 K573PoS5 R1 Y=y Y=g
3 8l I sl ayd
: Ty Mg &4 | 4 T
& D012 2o SYs 3Y|
33ux| foo - A ] e s S I gl p )
0 01 3 a5 04 uzz A5 UZ6
£{EN [ 162 ¢ T1AS 0] *— H
RST| (@3 e =77 06 L o le
-ﬁ—A& Q7 [
A9 H
R 3 5-3
001,002 KS6MED 1" ] uz3 N {6 UZ7
R2 R9 &7 8l — 1
Rt R18 10 A i ! y
21 lypp w—g
R10 4 5-4
100k Uz4 AT _UzZ8
i SMRIL T —] .
] -
—e »d
~220B €2 2 C3 1
— ] | R 1
Puc. 2 . X638 208 8
: VD1 KU4DSE I 50Ty &L




MOXHO NONY4UTb pasnu4yHble KoMbuHa-
ummn ceetoBbix acdekToB, onpegense-
Mble Nporpammoin “npotumsku” MNN3Y
Opauk M3 BApMaHTOB NPOrpamMmMel Npuee-
aex B Tabnuue

MpuHuymMnuanbras cxema asTomara
ceeToBbix 3ahekToB M3obpaxeHa Ha
puc.2 (ynpasnsaowas 4actb) u 3 (cu-
nosast) 3agatowuii reHeparop (puc 2)
cobpax Ha MUKpocxeme Taumepa DA1
(KP1006B¥1) Mukpocxems DD1 1 DD2
06pasyloT gBOV4YHbLIR cyeT4uK nepebo-
pa agpecoe N3Y DD3 MNpuseagexnasn
cxeMa coefMHerus cuetynkos obecne-
YMBaET BOCBMUKPATHbIA NOBTOP Kaxaon
sanucanxoi B NM3Y nporpammsl (BCero
— 64) BbIxogHble KNO4YM Ha TpaH3auc-
TopaxVT1 VT8 ynpasnsior CUNOBLIMU
mogynsmu UZ1 UZ8 Yeptex nevat-
HO# NnaTbl aBToMata NpuBeAeH Ha

Briok nutaHua (puc 2) kxakux-nubo
ocobeHHoCTe! He uMeeT n gonxeH obec-
ne4usartb TOK 1 A npu Hanpsbkermn 5 B
B kavecTBe cuUnoBbIX KNo4en UCNONb-
3yHOTCA ONTPOHHbIE TUPUCTOPHLIE MOAY-
n1 Tuna MT02-25, koHCTpyKumMa KOTO-
pbix obecneynBaeT ranbLBaHU4eCKYIO
pa3BsA3Ky CXeMbl yNpaBnexuns oT cuno-
BbIX Lieneu, a TaoKke No3sonseT ycTaHas-
nuBaTb UX Ha ogHom obwem paguaro-
pe Cxema coeguHeHuns namn B rMpnsH-
Ae Aaxa Ha puc.5, a cxema coeguHe-
HUS TMPNsiHG — Ha puc.6

Mpun UCNONL30BaHWUN CUNOBLIX MOAY-
ne#t MT02-25 mowHocTs namn, NOAKNIo-
YaeMbIx K OAHOMY KaHany, MOXeT Roc-
Turatb 3 kBT, a gns moayne MT0T0-80
— Ao 10 kBT Ha kaHan
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N.KONNAKOB,
rH Hosropog

Mpepnaraemoe ycTpoicTeo obecne-
YnBaeT OTKNIOYEHNE ANEKTPOKUNATUNb-
HUKa Npu BbIKUNAHWUMN BOALI U3 EMKOCTU
ANA KMNSYeHus, YT0 nosblllaeT yaob-
CTBO ucnonb3oBaxus npubopom u
YMeHbLUaeT BO3MOXHOCTb NOXapa

Paboraer ycTpO#CTBO CnegylowmuM
obpasom [Mpu BbIKMNAHMKM BOALI NONNa-
BOK NpepbiBaTterns onyckaercs U OTKIHo-
YaeT 3NeKTPOKUNATUNLHUK, BKIIOYEH-

ﬂpepblaaTenb Anad KMnATunbHUKa

Burika

nipepbisarens

HblI# B CE€Tb Yepe3 npepbisatent Bbik-
noyatenemM ABNAETCA KOHTaKTHas Luami-
6a, BxogsiLas B Kopnyc npepbisatens
W yCTaHOBMNEHHas Ha CTepXHe ¢ nonnas-

KOM
Kunsarunbuuk  Kostakrnas wan6a




B.MAMOHOB,

r.Crasponons.

Mpeanarat npocTo#t “akzamenarop”
Ha pene n Tymbnepax, KOTOpbI#, nona-
rato, NOMOXeT MansiwaM (U He TONbKO)
3aKpennsaTb NONy4YeHHble 3HaHus. Ero
cxeMa npueegeHa Ha puc.1. 3k3ameHa-
TOp pa3MeLlaeTcs B NOAXOAsLLENR KOpO-
6ouke. Ha BepxHet KpbiLLke yKpennawT-
Ccs nepeknw4YaTteny u ceBeToanOAbL
(pnc.2). Mo pasmepy KpPbILLKW U3rOTaB-
NuBaTCA KOHTPOmMbHbIE KapTouku. B
HUX NpopesalTca OTBEPCTUSt — Tak,
4yTOObI KAPTOUKA NOXUNACH HA KPBILLIKY.
Boane kaxgoro nepexniovartens nuweT-
€S BONpOC U ABa BapuaHta oTBeta — npa-
BUNLHLI U HenpasunbHen. Mpyu oTeeTe
HYXHO nepekniounts SA1..SA6 B TO Nno-
FIOXEeHne, KOTOpoe, 10 MHEHWIO OTBeYa-
IoLLlero, CooTBeTCTBYeT NPaBUNbLHOMY
OTBETY, M Haxarb kHonky SB1 3aropes-
LLMACA CBETOAMOSA NOKAXET OLEHKY.

Pene MOXHO npumeHuTb niobble ¢
COOTBETCTBYIOWNM KONUYECTBOM KOH-
Taktos Wcxoas us tuna pene noabwpa-
ercs TpaHcdopmatop nUTaHus, 4Tobbl
Hanpsbkenve Ha C1 obecneunsano wx
HapexHoe cpabatbiBaHue. B kauectee
niepexnovaTenem ny4ile BCEro UCNoNb-

“KWBEPHETUYECKNU
SK3AMEHATOP”
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30BaTb TPEXMNO3ULMOHHbIE C HelTparnb-
HbIM (CpeaHMM) NONOXeHUeM.

Ans noseIWeHUn “CekpeTHOCTU” MOX-
HO NPWU U3FOTOBMNEHUU HOBbIX KapTOveK
nepesopaYMBaTth nepeknoyareny, 4ro-
Bbl U3MEHATL MX NONOXeHWe Npu npa-
BUINbHOM oTBeTe. Konu4ecrso pene u
nepexniovarene MOXHO yBENUYUTb.
Ecrnu He ByaeT xBaTaTb KOHTaKTOB, pene
MOXHO COEOUHATL haparnnensHo
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KPpUCTtaanHy

(OxoHuaHune. Hauano B8 N10/03)

O.Jlocer ycraHoBWN, WTO fyylle BCEro Fe-
HEPVPYIOT KPUCTarITH LVHKWTA, NOABEPTHYTHIE
cneyuansHon obpaborke. buina paspabotata
TEXHOMNOMUSA U3TOTOBMEHUA LIMHKUATA MyTem
CNNABneHns B ANEKTPUMECKON [yre eCTECTBEH-
HBIX KDUCTANIOB (MW YCTOM OKUCH) LMHKA.

Cregytolwum 3ranom Crano cosgaHve B
HPI, Ha 6a3e getekTopa flocesa, HecKonb-
KX BapUaHTOB pereHepaTUBHbIX paguonpu-
E€MHUKOB-KpUCTaAMHOB. KprcTaamHbl yeneww-
HO KOHKYPUPOBanu Nno YyBCTBUTENBHOCTU C
NaMroBbIMU PaAVONPUEMHUKaMM TEX NET, a
10 CBOE# NPOCTOTe MUTaHMA SIBHO MX NPEBOC-
xoavnu, T.K. um Tpebosanoce Bcero 3 bara-
peiku OT KapMaHHOTo hoHapvka [lanbHen-
wue pabotel O Jlocesa nokaszany, 4To KpUc-
TAVH MOXHO MPeBpaTUTL U B Nepeaar-vkK
Ha thoto nokasaHbl KpUCTagUHBI, U3MOTOB-
nexxble B Hxeropogckon nabopatopui.

BapybexHble TEXHMHECKVE XypHarnsl B 1923-
1924 T BecbMa coeobpasHo oTMeTUrv pabo-
o O.JloceBa XKypran “Radio news” nucan
L"Mononoﬁ pycckn nsobpetarens O.B.Jloces

nepenan ceoe usobpeteHe MpY, He B3siB HA HETO
nareHTa”, A (ppaHLy3ckuin XypHan 3Ty MeICib
BbIPA31N HECKOINBKO MHaYE: “HayuHas cnaea oxu-
naer O.B.Jlocega... oH 06HapoaoBan CBoe OTKpbI-
THie, DyMasi Npex/ae BCero O CBOMX Apy3bsX-pa-
LvontobuTensix co Bcero mupa’.

Coobuyenve o kpuctagmHe Jlocesa npounsee-
1O CeHcaumio B mupe. YuntbiBas, 4To nsobpete-
HUWE KPUCTannM4ECKNX AETEKTOPOB Dbino no ceo-
€M1 CyTU Co3aaHneM nepeoro “nepexona” Mexay
METArNOM 1 NONYNPOBOAHWMKOM, OHO NOCYXW-
no 6asucom ana ganbHenwen paspaborku no-
NyNPOBOAHWUKOBLIX NPUBOpOoB.

O Jloces Habritogan ceeveHUe B TOUKE KOHTaK-
Ta KpUCTanMMYECKOND AETEKTOPA C METaNmJec-
KOM UITION NPy MPOXOXKEHAM TOKA — SIBMEHVE,
Tenepb CNONb3yEMOE B CBETOAMOAAX.

B 1925-26 IT. OH OTKpbIN 1 U3yumn ABNEHNE
npeobpasosaHns cUrHana ofHOM YacToThbl B
CWrHan Apyron (c NiobbIM OTHOLLIEHWEM YacToT)
B HENMVHEVHBIX OBYXNOMOCHWKaX, B 1927 1. oBHa-
PYXWU1 CBEYEHME FEHEPMPYIOLLLETO MOSTyNpOBOaHU-
KOBOTO KpucTanna kapbopyHpa (TH “ceedeHve

- ‘i :‘ ..“‘* .

i
%

Tlocera”). OH uayyan Taioke ¢>0Toane|crpmec-’
KUiA 3chcheKT B NOMyNpOBOAHWUKAX, NPENOXUI
HOBBIIA €NOCOB M3rOTOBMEHUS (DOTOINEMEHTOB.
Mocnearen ero paboton, kotopas NPOBOSY-
nace B 6nokagHoM Jlernkrpage, Obina KoHCT-
pykums npubopa ansa obHapyxeHs metannn-
YECKVX NPEAMETOB B paHaXx...

O cBOEM 3HAKOMCTBE C MONOo/bIM U3obpe-
Tatenem Tenno BCNOMWHAaN U3BECTHbIN pa-
oucT-nonsipHuk 3pHet Teopoposud Kpen-
Kenb, KoTopbii netom 1928 . nocewan HPN,
rae ans Hero 6biny U3roToBNEHbl KOPOTKO-
BOMHOBbIE NepeaaTyvK Y NPUEMHUK, KOTOPLIE
OH OCeHbIO TOMD e roga focrasun B ApkTu-
Ky (Ha nonspHyto craxLmo “Matoukus Lap”).

Jwteparypa

1 BC3. — M.: Coerckast 3HUMKnoneaus,
1974, 1.15, C 31

2. Nocee O B. [lerextop-reHeparop; oeTek-
Top-yeunutens — Tenerpadms u Tenegonms
6e3 npoBogoB., 1922, N14

3 Mpod. b Ocrpoymos, uHx U Lnsxtep
Waobpertarens kpyctagura O B lo-
ces. — Pagvo, 1952. N5, C 18.

4. T YrmsHu, UYSXE U3obpe-
Tarenb kpucraguHa — Papgroxo6-
6u1, 2003, N3, C.2
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PaanomukpocdoH “LIEN” (B nepesofge
¢ paHuy3cKoro — CBsi3b) NpegHasHa-
YeH Anst BeAeHUs o[HOCTOPOHHEN CBs-
3u B YKB-gnanasoHe, a tawke gns os-
BY4MBaHUA AUCKOTEK U QpYrMX Mepon-
pusTUiA.

PaauomukpodoH (PM) “LIEN” pabo-
TaeT Ha vacrore 70 MI'y (guanasoH
YKB1) n npeacraenser cobor Mukpo-
MOLL{HbIY NepeRaT4mK ¢ 4acToTHOW Mo-
aynsumen. Cxema PM (puc.1) otnuva-
€TCA BbICOKOW 3KOHOMUYHOCTLIO U, pa-
6oTas or 9-sonbToBO# GaTapeu Tuna
“KopyHa®, notpebnsiet Tok 6...15 MA. Tak
KaK npegenbHo [ONYCTUMbINA TOK pa3psa-
aa “KopyHaa” — 20 MA, To B cxemy PM
BBeAEeH CBETOAMOAHLIA UHAUKATOP
BktoMeHus nutaHust HL1. Npm HeGonb-
oM noTpebnsaeMom um Toke (3 MA), oH
He neperpyxaeT 6atapeto, HO 3aMeTHO
nossbiaeT yaobeTBo skcnnyaTaunm PM.

MukpodoHHbI yeunuTens, BXOAALLNA
B COCTaB 3neKTpeTHoro mukpodoHa
MK3-3, nuraercs HectabunuanpoeaH-
HbIM HanpshxeHneM vepes -obpasHoe
RC-3seHo (R1-C3) n o6Gecne4neaer Ha
BbiXxoge Hanpsbkerme 34 no 30 MB. 31oT
curHan vyepes pasgenurensHblf KoHgeH-
cartop C2 nogaeTcs Ha BXxog ycunurens
Ha TpaHauctope VT1. [Ans ynyyweHus
TemneparypHon cTabunsHOCTU kackaaa
Hanpskexnve cMmeweHns Ha Gasy VT1
nopgaetcs ¢ konnexkropa yepes R2, a8
3MUTTEpHyIo uens BeeaeH R5. KoHaeH-
caTtop C5 siBnaercst 6nokMpoBo4HbIM 1
cpesaer BY-cocrasnsiowme, NpoHUkato-
ume B uens Y34 ot reHepatopa Ha VT2,

Kackag Ha TpaHauctope VT2 npeg-
craensieT cobow “@eMKOCTHYI0 TpexTou-

Ky”. PeanctueHoin genutene R7-R8 on-
peaenseT HanpsbkeHue cmeweHns (Ugy)
Ha 6ase VT2, xotopebiit paboTtaer B pe-
xume otce4ku (knacc C). NoatoMy Ugy
Ha 6ase VT2 moxeT BblbuparsCs B npe-
Aenax +0,8...+1,2 B. MapannensHo noa-
CTpoe4HoMy pe3ucTopy R8 BKMoYeHsb!
ABa KpeMHUeBbIX AWoAa, KoTopbie cTa-
6unusnpytot Ucy U MUHUMU3MPYIOT YXOR
YacToThl reHepaTopa npu paspsige ba-
Tapewu.

TpaHaucTop VT2 oxsaveH nonoxu-
TenbHo# o6 paTHOM CBA3LIO C TOMOLLbIO
C8. B konnekTop VT2 Bknio4eH napan-
nenbHoith konebareneHbi KOHTYp L1-C7.
Mpu ncnone3sosaHum B kawecree C7 nog-
CTPOEYHOFO KoHAeHcaTtopa, ero wnuy
ATNA yMEeHbLUEHUS Napas3uTHON eMKOCTH
floaKno4aeTcs K “XxonogHoMy” KoHLY, TO
ecTb k +9 B TovHoe 3HayeHue nHayk-
TMBHOCTM L1 ycraHaBnueaeTcs cepaey-
HUKOM 13 naTyHu unu ceppuTa (ssege-
Hue B L1 naTyHHoro cepaevHuxa gaer
MeHbLLYo Npubasky MHAYKTUBHOCTY Ka-
TYLUKM 10 CpaBHEHUIo C heppuToBLIM)

YacTtoTHeil Mogynsitop cobpaH Ha ane-
MeHTax R6, VD3, C5. MNMpu nogaye ¢ Bbl-
xofa Y34 yepes peauctop R6 Hanpsike-
Hust 34, Bapukan VD3 u3aMmeHseT CcBolo
eMkocTb. C aHoga VD3 yepes C5 moay-
n1pytoLee HanpsxeHne NoAaeTcst Ha oT-
Bof (4-# cBepxy BUTOK) KaTyluku L1. 310
caenaHo Anst YMe HbLLeHUs rnybuHsl Mo-
Aynsiumu. B ynpouweHHoM (“6e3oTBoA-
HoM") BapuaHTe L1 npasblit (No cxeme)
BbiBof, C5 MOXXHO NOAKIMIOYUTL K HUKHE-
My BbiBoay L1. YMeHbwntb rnybuHy mo-
AyNALMM MOXHO TaloKe YMEHbLUEHUEM
eMkocTM C5 unu npuMmeHeHneM B Kaye-

ctee VD3 Bapukana ¢ MeHbLUMM Ko3g-
hmumeHToM NepekpbITust No emkocTu Ha
NpakTuKe py NOABNEHUN NepeMoRyns-
uvn (gesmauuu Gonee 150...250 kly),
crniegyerT B I€pPBYIO o4epeib YMEHbLLUTL
eMkocTb C5

Curnan PY, npomofynupoBaHHbIi
HanpsbkeHnem 34, yepes KaTyLLKy cBs-
3u L2 nogaetcs Ha aHTeHHy WA1, Bbi-
NONHEHHYI0 N3 OQHOXMITbHOIO MeaHoro
nposoaa N3/ 0,96. WA1 — tuna “Short
whip” (“KOpOTKWI LLITLIPL”) UMEeeT Anu-
Hy 184...206 MM, koTopas nogbupaet-
Cs 3KCNepUMeHTansHo NpU HaCTponke.
BaxHbim chakTopom anst obecneyeHuns
crabuneHo paboTel PM siBnsetcs Me-
XaHu4eckas npo4YHocTb (HenoaBUX-
HOCTb) COCTaBHbIX YacTew Konebarenb-
HOFO KOHTYpa U 0COOEHHO aHTeHHbI.

Mepen sknoueHMeM pagnomukpodo-
Ha HeobxoAUMO TWATenbHO NpoBepUTL
MOHTaX 3arem pekoMeHayeTcs npose-
pUTbL CONpOTUBNEHWE MeXaY KoHTaKTa-
Mu nutaHus. ConpoTueneHne nameps-
eMo# uenun He [omkHo BblTb HynesbIM
1 BOIMKHO MEHSATLCS NPU M3MEHEHUK Nno-
NSPHOCTM NOAKIOYEHUs TecTepa.

danee 8 uenb nutaHus PM Bkniova-
eTcst MunnuamnepMeTp NoCTostHHoro
TOKa C BO3MOXHO MEHbLLIEN ANMUHOM Co-
eauHUTenbHLIX NPoBoAHWKOB. MNoTpeb-
nsiemblt pagnoMUKPodOHOM TOK He
[onxeH npeebiwats 20...25 MA. B npo-
TUBHOM Cny4ae crnegyer ewe pa3s fnpo-
BEPUTb MOHTAX U YCTpPaHUTb BO3MOX-
Hble 3aMbikaHust, MNpu 1;=3...18 MA MoX-
HO Hauatb HacTpoviky PM o nocrosH-
HOMY TOKY:

- YCTAHOBUTbL HanNpsbKeHUe Ha MUKPO-
toHe +1,2...+3 B nog6opom R1;

- ycTaHoBUTL HanpsvkeHune 0,5 U, Ha
konnextope VT1;

- yctaHoBUTb U=+0,8...1,2 B Ha 6ase
VT2.

Tenepb MOXHO npucTynaTtb K Ha-
CTpoWike reHeparopa:

- nocTasutb YKB-npuemHuk, HacTpo-
€HHbI Ha HYXHbi guanasoH (70 Mry),
Ha paccTosHUU He MeHee 2 M oT pagumo-
MUKpodhoHa;

- BKNIO4UTL NutaHne PM u gobutses
NOSIBNEHUs FeHepalmm, Bpawas wnuy
nogcTpoe4Horo KoHgeHcatopa C8 gua-
nexkTpuyeckon oreeptkon. BosHukHoBe-
HWe reHepaummn MOXHO KOHTpornMpoBsaTb
Ha Cnyx fo XxapakTepHoMy “3axsaTty 1a-
CTOTbI” (UCHE3HOBEHMUIO LWUNEHUs Npu-
eMHuka) BousbexaHue HacTpoiku npu-
€MHUKa Ha FapMOHWKKY, He cregyer pac-
flonararb NpUeMHuK 6rinxe Kk PM;

- HacTpouTb KomnebarenbHbiit KOHTYP
B uenu kornekTopa VT2 naryHHbIM unm
heppuToBbIM CEPASYHUKOM Ha 4acToTy



pe3oHaHca (70 MINy) no MakcumansHon
LUMpUHe 3axBaTa pagMoBeLlaTenbHoro
AnanasoHa Mmexnay ABYMst CTaHUUAMM
(HacTpoika BO3MOXHA Ha ApYrylo 4ac-
TOTYy C Kpast AnanasoHa Unu Ha mobom
cBobGoAHOM y4acTke paguoseLLaTensHo-
ro AManasoHa, paBHoYRAnNeHHOM OT
ABYX COCEQHUX CTaHUMRA).

B crnyvae HeyaoBneTBopUTENbHbLIX pe-
3ynbLTaTos, crieayet U3MEeHUTL EMKOCTb
C7 v noBTOpUTL HacTpowky. [Ans ymeHs-
LeHUs BpeMeHu HaCTPOWKU peKoMeHAY-
eTcs 3aMeHUTL KoHAaeHcartop C7 noa-
CTPOE4HbIM eMkocTbio 6...30 n®. Mpu
YOOBMNETBOPUTENLHLIX pe3ynbTaTax Ha-
CTPOMKU MOXHO NonpoboBaTb AONOMNHKU-
TenbHO YBENMUYUTL aMNIIMTYARY PE30HaH-
ca, uameHus Ha 5...10% konuyecrso
BUTKOB KaTyLuku L1

AMnnuTyna konebaxHun byger mak-
cumarnsHom npy banaHce anemMeHToB Ko-
neGarensbHOro KOHTYpa, To eCTb KorAa pe-
akTuBHble conpoTtusneHus L1 n C1 pae-
Hobl. pyBas HacTpoitka koHTypa L1-C7
ocyLLecTBrAeTCA NoABOPOM KonuyecTea
BUTKOB L1 1 (Mnu) nsmeHeHnem eMKoc-
™ C7, a nnaBHast HacTponka — nofa-
CTpoeyHbIM cepaeyHukom. Hanuuue pe-
30HaHCa MOXHO Taloke KOHTPONMPOoBaTL
no MUHUMyMYy |,. [Ins koHTpons |, Bo
n3bexaHue 3aMeTHoro “yxoaa 4YacToTb!”,
cnegyeT UCNonb3oBaTL MUMMamnep-
METP C MUHUManbLHOM ANUHO CoeanHu-
TenbHbIX NDOBOAHUKOB.

HacTtpoitky ny4we noBTopuTb He-
CKOIbKO pa3 ¢ nocnegosBarensHbIM U3-
MeHeHueM napametpos C8, L1, C7, opu-
€HTUPYACb Ha MUHUMYM NoTpebnsiemMo-
ro ToKa Npu BXoxaeHuu konebartensHo-
ro KOHTYpa B pe30HaHC U MaKCcMMans-
HYIO WMPUHY nonocekl YKB-npueMHuka.
MNoaToMy yRnobHee ucnornb3ioBaTb Npu-
€MHUK CO CTPEenoYHbiM UHAUKaTOPOM
HacTporKU. A no Mepe yBenu4eHUs n3-
nyvyaemom paanoMmnKpodoHOM MOLLHO-
CTM, paccTostHue Mexay NPUEMHUKOM U
PM crieqyeT yBenu4uThb.

YTouHUTbL rmybuHy gesunaumu (senu-
YUHY U3MEHEeHUA YacToTel YM-curHana)
MOXXHO NoAGopoM eMKOCTU KoHAeHcaTo-
pa cBsian C5 (C5=1,2. .10 n®). C yBe-
nuyeHuem C5 rmybuHa gesnauyuu yse-
nuumsaeTca. EMKocTb gaHHoro KoHaeH-
caTopa AormkHa 6bITb Takoh, 4YToObI
Aaxe B nNukax rpoMKocTu npu pabote
npuemHuka ot PM He Gbino norpecku-
BaHMWIi, UCKaXKeHWUI n Tem Bonee Bo3byx-
AEHUA U CPLIBOB paauonpueMa. [JJaHHbin
TUN Bo3byxaeHus He crniefyeT nyTartb ¢
XapakTepHbLIM CBUCTOM, NOSIBISIIOLLINM-
cs npu Gnuskom pacnonoxeHum PM ot
HacCTPOEHHOro Ha ero BOHYy NPUEMHU-
ka. B aToMm cnyyae Ansa CHATUS BO30yX-
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AeHus (akycTudeckon obpaTHol cBRan)
[OCTAaTO4MHO YMEHbLUUTL FPOMKOCTL NPU-
eMHuKa.

Hanee paavomukpodoH “Lien” noa-
KnovaeTca kK 6atapenHoMy 6rioky nuTa-
Hust (HanpuMmep, ase Gartapeu Tuna
3336/), noagcTpanBaeTcs ero 4acroTau
npoBepsieTcst “gansHoboiHocTs”. MNoc-
ne HaCTPOWKN CepAeYHMK KaTyLUKU UH-
AykTuBHocTU L1 3anuBaetcsa napadm-
HOM, @ poTopbl NOACTPOEYHbLIX KOHAEH-
caTopoB CTONOPSATCSH HUTPOKPACKOWR.

HacTtpoeHHbin paamomMukpodpoH “Lien”
ucnoiTbiBancs B paboTe ¢ paguoselya-
TenbHLIM npuemMHukoM “Uwnm-003" u
uMen paguyc gencrsusa fo 500 M (npu
NPAMOK BUAUMOCTH).

YckopuTb Npouecc NOACTPOKKU rpybo
HacTpoeHHoro PM MOXHO npu nomoLum
BontHoMmepa (puc.2). BonHomep cocTo-
UT U3 napannensHoro konebarenvHoro
koHTypa C1-C2-L1, getekTopa Ha auno-
ae VD1 un ©HY C3. NapaMeTpbl KOHTY-
pa BornHoMepa aHanorn4Hbl napamMerT-
pam napannensHoro KoHTypa paguo-
MukpodoHa. K rHesgam XS1, XS2 son-
Homepa nogkniouyaeTcs Tectep (Mynb-
TUMETP) B peXMMe BonbTMETpa nocTo-
stHHOFO Toka (QMana3soH U3Mepenns —
12 B).

MNamepeHune HanpsXXeHHoCTU nepe-
MEHHOro MarHWUTHOFO NONA B aHTEeHHe
PM npouasogaT cneaylowmnm o6pasom.
Bxniouator PM. AHTeHHy WA1 paguo-
MukpodroHa (paBHoMepHoO, No BCEN ee
AnuHe) o6BUBaIOT ABYMS-TPEMSA BUTKA-
MU rM6Koro MHOFOXUITbHOFO NpoBoAa B
M30MNALMU U CTAMMBAIOT 3TOT NPoBOA C
aHTeHHbl PM no HanpaeneHuio CTpernkm
(pnc.2), ogHoBpeMeHHO U3Mepsist Noka-
3aHuA BonbMeTpa. Makcumyma nokasa-
HUI BonHoMepa [obuBaloTCst NOACTPOKR-

Kol KoHTypa PM 1 ANuHbI ero aHTeHHbI.

HauunHate nogobHyto npoueaypy MoX-
HO NpU UCNOMbL3OBaHUM B Ka4YecTBe aH-
TeHHb YeTBEPTLBOMHOBOFO LTLIpS. [nm-
HY BOMHbI A ANst 3aAaHHoR YacToTbl pe-
3p0HaHca MOXHO paccHmuTats no hopMy-
ne:

,-C
f

rAe A — ANWHA BOMHbI, M;
C — cxopocTb ceeta (300000 km/c);
f — vyacTora B Merarepuax

J[nuHa BonHe! A anst Yactotel 70 MMy
paBHa 4,2857 M, a 4eTBepPTbBONMHOBOMK
Wwrbipb (A/4) umeeT anuHy B 4 pasa
MeHblle — okono 107 cMm.

B cxeme PM MOXHO NPUMEHUTL pe3n-
ctopbl Tna OMNT, BC 1 nogo6Hble
mManorabapuTHbele ¢ MOLLHOCTbIO pacce-
usaHust 0,125 BT. MogcTpoeyHsbiit pesu-
ctop R8 — T1nna CMN3-22. KoHaeHcato-
pul C3, C10 — K50-6, K50-16, K50-35
unum nogobHble okcugHele; C1, C2,
C4..C7, C9 — tuna KM4, KM5, K10-7
unu niobele apyrue kepamuyeckue (6e-
3bIHAYKUMOHHBIE). MOACTPOEUHbIN KOH-
aeHcatop C8 — tnna KT4-23. Bapukan
VD3 1902 gonycTuMo 3aMeHUTL Npak-
TUYECKU NOGbIM KPEMHUEBLIM UMK Fep-
MaH1eBbIM AUOZOM, UMEIOLLMM EMKOCTb
Cp 6onee 1...3 n®. Haittu 3ameny VD3
MOXHO, BOCNOMNb30BaBLUNCL Tabnuuen.

TpaHauctop VT1 MOXHO 3aMeHUTb
TpaHauctopamun KT315b, I a VT2 —
KT368b. uoabl VD1, VD2 — nwobble
KpEMHUEBbIE C NPSIMbIM NAageHUeM Ha-
npsbkeHus He meHee 0,7 B. HomuHan
peauctopa R6 moxeTt ObiTb MobbiM B
npegenax ot 10 go 100 kOm.

KaTyluky uHAyKTuBHocTu L1 HaMaTbl-
BaloT Ha Kapkace anameTtpom 6,3 MM
nposodom MN3B &0,5.. 0,55 MM ¢ wa-
rom HamoTku 1,5 mm. L1 copgepxut S
BUTKOB M UMEET 0TBOA OT 4-ro (cBepxy
no cxeme) BuTka. Kartywka u3 nocepeb-
peHHoro MegHoro nposoga uMeeT Gonb-
wyto AoO6poTHOCTL U nerye BXoauT B
pexum reHepauuun. NMocepebputs npo-
BOA MOXHo B oTpaboTaHHoM doTopuk-
caxe (runocynbdure HaTpus). Ho nyy-
LiKe pesynbTaTbl AaeT UucnonbL3oBaHue
rotoBbIX Karywek oT YKB-npuemHukos
€ YacToTomn pe3oHaHca nopsigka 70 My,
Hanpumep, us 6noka YKB-2-01E ot pa-
Avonsl “Unra-301".

KoHcTpyktuBHo PM uarotasnueaeTcst
Ha nnaTte U3 ¢honbrUpoBaHHoOro ¢ ABYX
CTOPOH CTeKIoTeKCToNMTa TonwuHou
1,5...2,5 mM. OgHa cTopoHa nnatbl ABNA-
eTcs 3KPaHOM, a Ha APYron, pa3pe3aHHoit
Ha KnetTkn pasmepom 8x4 MM, BegeTcs
MoHTax. PasMep nnatel — 110x27 mMM.



ANEKTPOHHLIA MYCKOPEMYNUPYIOWMNNA

AMMAPAT ®UPMbI

ONeKTPOHHbIN MYCKOPErynupyowuii
annapar (OPA) o6ecneunBaet pabo-
Ty TpyByaThiXx NIOMUHECUEHTHBIX Namn
CO WagsmmMmu pexumamu nycka.
3MNPA ¢ nonymMoCTOBLIM MHBEPTOPOM
paspabotaH ans ynpaeneHus craH-
aaptHoun namnow Philips TLD58W vnu
naMmnamu aHanorudHblx Tunos. Cxema
ONTUMU3MPOBaAHa ANA NaMn MOWHOC-
Tbt0 50 BT npy HOMWHANBHOM Hanpsixe-
Hun cetn 230 B v vactote 50...60 fu.
Lagawwmid pexum nycka ysenuumeaer
CpoK cnyx6bi namnbl. MOCTOAHCTBO
MOLYHOCTU Namnbl oBecrneveHO aBTo-
MaTudeckum ynpasnenuem. MNpegyc-
MOTpEHBI 3aunTa OT EMKOCTHOrO pe-
Xvuma paboTbl 1 3awmTa oT yaaneHus
namnel.

ONPA pabotocnocoben 8 ananaso-
He HanpsbkeHun cetn 185...265 B npu
yacTote 50...60 4. ABTOMaTU4YECKOE
ynpaeneHne nogacepxuveaet MOL-
HOCTb FOPEHWsA Nnamnbl B npegenax
47,6...50,3 BT npu u3MeHeHuun Hanps-
XeHus ceTu B npeaenax 200 . 260 B.
OOHMM N3 OCHOBHbIX KOMMOHEHTOR AB-
naetca BblcokoBonbTHas WMC
UBA2021, npegHasHayeHHas ans yn-
paBneHnsa Kak KOMNaKTHbIMU oMU~
HECLEHTHbIMM Namnamu, Tak U Tpyb-
YyaTtbiMM namnamu. Mukpocxema
UBA2021, skntovatonias 8biCOKOBONb-
THBI ApakBep CO CXEMOol 3anycka,
reHepatop U tawumep, obecnevyvBaer

yrnpasneHue pexumamu nycka, nogo-
rpeea, 3aXMraHust U TOpeHUs namnst,
a TaKkKe 3aWmTy OT EMKOCTHOTO pexu-
Ma v yaanenus namnel. UBA2021 yn-
pasnaeT paboToh MOUHBLIX NONesbiX
MOTl-Tpan3suctopos PHX3N50E, se-
NAOWUXCA KNoHaMmn nonyMocTosoro
WHBEPTOPA, KOTOPbiM MMTAETCA OT CETH
C HOMUWHaNLHLIM HanpsbkeHnem 230 B
nyactoTtomn 50...60 Iu. Mpwu aTom obec-
neynsaeTtcs Heobxogumbih caosur
YPOBHEW NUTAHUSA NOMNEBbLIX TpaH3WC-
TOpPOB, OCYWECTBNAOWNIA 3aWnTy OT
€MKOCTHOro pexxuma paboTsl.
OCHOBHbBIMW JOCTOMHCTBAMU STOMO
n3genus AsnaTCs Manoe YUCIo Kom-
NOHEHTOB U HU3Kas CTOUMOCTb, YTO J10-
CTUrHYTO Bnarogapf NpUMeHeHuwo
MMC UBA2021, koTtopas cnocobHa
oBecneunTb MakCUmManbHyto rMBKoOCTb
pa3paboTku Npu MUHUMaNbHOM Yncne
nepudepunHbIX 3N1EMEHTOB.
Brnok-cxema ycTpoicTea npuseaeHa
Ha puc.1, nonHas sanekTpuyeckas cxe-
Ma — Ha pwuc.2. HanpsbkeHue cetu ne-
peMeHHOoro Toka npeobpasyeTca B nu-
Taruiee NoNyMoCTOBOW UHBEPTOP Ha-
npsXeHne NocTosHHOro ToKa C NoOmMo-
Wb MOCTOBOTO BhINPAMUTENS HA Ye-
TbIpeX ANOoAax U CriaXuBatowero KoH-
JeHcaTopa. [Nomexonogasnaowmnin
ceTteson chunetp (puc.1) npenartcrey-
€T NPOHUKHOBEHMUIO NMOMEX B CeTb. [1o-
JNTIYMOCTOBOW WHBEPTOP OTHOCWUTCA K

rpynne BbiCOKOYACTOTHLIX PE30HAHC-
HbiX NpeoBpa3soBaTenein HanPsHKEeHU,
KoTopble yaobHbl Ans ynpaeneHus ra-
3opaspsgHbiMu namnamu. Ucnone3ay-
eMblit NPUHUUMN NEPEKMIOHEeHns aByX
MowHbIX MOIM-TpaH3nCTOpOoR Npu Hy-
NEBOM HanpsPKeHUN NO3BONAET YMEHb-
WWTh NOTEpPU Ha UX NEPEKIIHEHne N
obecneuunsaet sbicokui KM annapa-
Ta.

Mocne nopgauv ceTeBOrO Hanpsike-
HUSA NIOMUHECLUEHTHAA namna cHava-
na nogorpeBaetcs. 370 Ha3biBaeTCA
MATKUM Nyckom u obecneyvsaer Ha-
OEXHYI0 U OONroBeYHyto paborty nam-
nel. BenuunHa Toka nogorpeea pery-
nupyetca mukpocxemon UBA2021.
OTOT TOK, NPOXOOALIMKA Yepe3 HUTK
Hakana namnbi, pa3orpeeaer anekTpo-
Abl naMnbl o Temneparypbl, obecne-
YyuBawWeEn AOCTATOYHYIO 3MUCCUIO
3ANeKTPOHOB. JJOCTaTOYHbIA NOAOIPeR
No3BONSAeT yMEeHbLWWUTb HanpsxeHne
3aKUTAHWS Namnbl, YTO CHWXAET yaap-
Hble 3NEeKTpUYeCKUe Harpyskn Ha ane-
MEHTbI CXeMbi. ABTOMAaTU4eCcKoe yn-
paBneHve B 3HAYUTENBbHOW CTENEHU
ctabunusnpyeT M3ny4aemblid namnown
CBETOBOW NOTOK B LUMPOKOM Auanaso-
He Bapvauui HanpshkeHus cetu.

[Mocne BKNOYEHUA BLINPAMREHHOE
HanpsbkeHue cetu nocTynaer Ha Oy-
depHbit koHaeHcaTop C4 uepes pe-
suctop R1 (puc.2), orpanuumneatowmnia
6pocok Toka. KoHgeHcarop crnaxuvea-
€T NynbCauun HanpsXeHus C yBOEH-
HoW yacToTon cetu. FlonyyeHHoe BblI-
COKOBOMbTHOE Hanpsbkenne Uyy no-
CTOSIHHOTO TOKa ABMAETCA AUTAOWNUM

Puc. 1
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S0 60y od dummp ._BH"D""““E’"’ T~ | npeoBpaanBamens gnnsaw
R4 220¢
1
nc. I,
Puc.2 R14.7
—F
VI V02
F1 1A BYWst /N 7N BYWS4 2253

_L%nn 4 ! — o
L3 P2 P3 — !
. xk50B R8 220 E‘qh 5 (16 100
T 7200 C 1[%[1] l “b o R730.%
) o BT o
4 VD3 VD& ’»753 R VO5.VD6 t?éim VT2 PHX3NSDE
= avwe 2 2 fviss NGB —[- o= - nl——27

DAl
—u 04

0.1
il
T

(510

(7 8200 VI -
— PHXINSDE (>
LN ol U
1 o2 20 b 2T 3| e
A
5
6

RS.R6 1,2




ONsA NoNyMOCTOBOrO UHBEPTOPA, B CO-
CTae CUNOBbLIX KOMMNOHEHTOB KOTOPOro
BXOAAT TpaHaucTopbl VT1, VT2, kaTyLu-
ka L1, koHgencaTopst C5, C6, C7 un
namna, nogkniodaemas K pasbemam
P2 uP3

Ha aTane nycka ToK OT BblCOKOBOIb-
THOrO KoHaeHcaTopa C4 npoxoauT ve-
pe3 peauctop R2, HUTL Hakana nam-
nbl, peauctop R4, eeieogb! 13 1 5 Muk-
pocxembl UBA2021, coeguHeHHble
mMexay cobow B nepuog nycka BHYT-
PEHHUM KIMIO4OM, U 3apsiKaeT KOHAEH-
caTopbl HU3KOBOMNBLTHOrO NuTaxusa C9,
C10 n C13 Kak Tonbko HanpsskeHue
nutaHua Vg Ha C13 pocTurHer Benu-
YuHbl 5,5 B, npoucxoguT nepekniove-
Hue UBA2021, B pesynbraTe KOTOPOro
TpaH3aucTop VT2 oTKpbIBAETCS, a TpaH-
anctop VT1 3anupaerca 37O No3BO-
naeT 3apAguTLCS NYCKOBOMY KOHOEH-
catopy C12 yepe3s BHYTPEHHIOW LenNb
MUKpocxeMbl HanpsikeHue nutaHus
Vg Npogomxaer ysenmunsaTtbCs, U npu
Vg > 12 B cxema HauvHaet reHepupo-
BaTtk BenuuuHa Toka noTpebneHus
MUMC BHyTpeHHe (ukcupyeTca Ha
yposHe nopsgka 14 mA [anee npo-
UCXoAMUT Nepexod K atany nogorpeea

Mpv OTCYTCTBMM Namnbl NyCK aBTo-
mMaTu4ecku Bnokupyertcs, TK B 3TOM
cnyvyae okasblBaeTcs pa3opsBaHHOWM
uenb 3apaaKu NYCKOBOTO KOHAEHCcaTo-
pa

Ha atane nogorpeea MOTlT-TpaH3n-
cTopet VT1 n VT2 nooyepegHo nepe-
BOAATCA B NpoBoAsALIee COCTOsAHUE
370 reHepupyeT nepemMeHHoe Hanps-
XeHWe NpAMOYronbHOW POPMbl OTHO-
CUTENbHO cpedHen TOYKU NoNymocTa
camnnutygon Vy,, Craptosas 4acro-
Ta koneBaxun coctasnsert 98 ki'y B
3TUX YCMNOBUAX UENb, COCTORWAA U3
C8, VD5, VD6, C9 n C10, okasblBaeT-
CA CNOCOBHOW BBINOMHUTL (BYHKLMIO
UCTOMHWUKA HU3KOBONLTHOIO NMUTAHWA,
KOTOpas BO BpeMs nycka obecneyunsa-
nace TokoM yepes sbisog 13 UMC

B TeyeHue uvHTEpBana BpemeHu,
npumepHo pasHoro 1,8 ¢ (Bpems no-
aorpesa tppe), NPOAOMKUTENBHOCTD
KOTOpOTO onpeaensercs HoMUHanamm
C17 v R7, cuctema Haxogutcs B pe-
XWMe nogorpesa, Korga 4Yepes HUTH
Hakana namnbl NPOXOAUT TOK KOHTPO-
NUpyeMOW BENUYUHBI 3TO NO3BoNsaeT
onTuManbHbiM 06pa3oM pasorpeTb
oba anekTtpoga namnbl HarpeTtbie
3ANeKTPOAbl IMUTTUPYIOT B Namny 6onb-
LWIOe YUCIIO ANEKTPOHOB, U B 3TOM CO-
CTOSHWUM Ana ee 3axuraHusa Tpebytor-

€Al 3HAYUTENBbHO MeHbLUNe Hanpsxe-
HUS, YTO MUHUMU3UpPYET yaapHbie
ANEKTPUYECKUE Harpy3Kn Ha anemeH-
Tbl CXEMbIl U TaMny B MOMEHT 3axura-
Hua [logorpee anekTpoaoe BeCbMa
BaXeH ansa oBGecneyeHus GonbLlioro
cpoka cnyx6bl namnbl

lMocne BO3HWKHOBEHWA TeHepauuu
HeBonbLWoW NepeMeHHbIR TOK HaunHa-
€T NpoTekaTb OT CpegHEen TOYKWU Nony-
MOCTa Yyepe3 HUTU Hakana namnel, L1
u C7 YacrtoTa konebaHuin nocrtenex-
HO CHWXaeTecs, 4YTO NPUBOAUT K COOT-
BETCTBYIOLLEMY POCTY BEJIUYNHBI TOKA
CKOpOCTb CHWKEHUA 4aCcTOThbl Onpeae-
NAETCA €MKOCTBIO KoOHaeHcaTopa C14
1 BHYTPEHHWUM UCTOYHUKOM Toka UMC
YacTtoTa npekpawiaeTt nagaTb, Kak
TONbKO ByaeT AOCTUTHYTO onpeaeneH-
HOE 3HayeHne HanpsXeHusa nepemMeH-
HOro TOKa Ha pesucTtopax R5 n RS,
ABMAWMXCA gaTyMKaMyi Toka nogo-
rpeea 370 NPOUCXOOUT NPUMEPHO Ye-
pe3 3 Mc nocne sknodeHus UBA2021
CcTabunuanpyer ToK Yepes HUTU HakKa-
na, oTCnexveas Benu4YuHy nageHws
HanpsxeHusa Ha R5 n R6

B TeueHue Bcero atana nogorpeea
yacTora paboTbl NONYMOCTOBOIO WH-
BEpTOpa OCTAETCA BbiLle pE30HAHCHON
yacToTbl yenoykn L1, C7 (55,6 kf'y), n
B Ccuny atoro Hanpshkenue Ha C7 ewe
Mano ans saxuraiua namnel Becbma
BaXHO yaepxaTb 3TO HanpsiXeHue
OOCTaTOYHO ManbiM Befb Npexaespe-
MEHHOe, TaK Ha3blBaeMoe XonoaHoe,
3aXvraHve npueoguT K NOTEMHEHWUIO
KOHLIOB Nnamnbl

BenwuunHa vhayktMBHocTu Bannac-
THOM KaTywku L1 onpeaensetca Heob-
XOAUMBIM TOKOM Yepe3 namny, eMKoc-
Tb!O KOHOeHcaTopa nogxura C7 v pa-
Boven 4acToTON B peXMMe ropeHus
MwuHumaneHasn senvynHa emkoctun C7
onpegenseTcsa UHOAYKTUBHOCTLIO L1,
BENWYMHOWN He NPUBOASALLEro K 3aXu-
raHU HanpsXeHWsa Ha namne npu
JAaHHOM TOKe Noforpesa u MuHUMarbs-
HbIM HanpsXXeHuem cetn B pesynbra-
Te oNTUMarbHbIM 418 NCAOrpeea oka-
3blBaeTCA 3HaueHne emkoctu C7, pae-
Hoe 8,2 o

Mocne okoH4aHwa aTana nogorpeea
UBA2021 sBo3obHoBNAET faneHenuee
CHUXEHWE 4YaCToTbl NepekodeHni
nonymocTa BNNoTe 40 HU3LLIEH YacTo-
7ol fg (39 kl'y) OpgHako Tenepb NOHU-
XEHWE YaCTOoThbl OCYLLECTBNAETCA ro-
pasgo MegneHHee, Yem aTo NPoUCXo-
avno B ctaguv nogorpeea Yacrtova
NepeKkMoYeHNn CMeLLLaeTCs K pe3oHaH-

CHOM 4acCToTe nocnenosaTenbHOW Le-
NOYKK, COCTORALWEN U3 MHAYKTUBHOCTM L1
M CYMMapHON eMKOCTW KoHAeHcaTopa
C7 v anekTpogoB namnsl (55,6 kiu),
npuyem conpoTueneHus Bnokupyto-
LWMX NOCTORHHbLIA TOK KOHAEHCcCaTOpOos
C5 n C6 poctaTtoyHo Manel

MakcumanbHas BenuuyuHa Hanpsxe-
HUA 3aXXUraHus B Hauxyguiem cnyyae
(korna v ceeTunbHUK, U cxema SMMPA
NOAKMOHYEHBl K 3alLUTHOMY 3a3emne-
HUIO ceTn) ans namnbl TLD58W npu
HU3KUX TeMnepartypax CocTaBnsaer
npumMepHo 600 B

CoueTaHne BannacTHOW KaTyuwKu
WHOyKTUBHOCTU L1 u koHaeHcaTopa
nomxura C7 nogobpaHo Takum obpa-
30M, 4yToBbl HanpsiXxeHue Ha namne
MOITO NPEeBLICUTL 3TN HeobxoauMble
AnNs HagexHoro 3axuraHua 600 B
BenuuvHa HanpskeHust 3axuraHus
onpegensieT MakCUManbHoOE 3HaueHne
eMkocTv C7 npu 3afiaHHOW UHOYKTUB-
HocTu L1, BeiGpaHHON NCXoOsa U3 HWX-
Hen yactotel fg UBA2021 HwuxHas
yactoTa fg 3apgaeTca senuunHamu R7,
C15u C16 MakcumarnbHO BO3MOXHAas
NpOOOMKATENBHOCTL 3Tana 3aXKuraHus
T\gn PasHa 1,7 ¢ (15/16-bix 0T Tpgrg),
OHa ycraHasnueaetca nogbopom C17
nR7

B npegnonoxenuu, 4to Namna 3ax-
rmacb B Xo4e MOHWKEHWUS 4acToThl,
YacToTa YMEHbLIAETCA 10 MUHUManb-
Horo 3HauveHusa fg UBA2021 moxer
OCYLLEeCTBUTb Nepexog K atany rope-
Hus gByMs nyTamMu 1 — npu cHuxe-
Huu yacToTsl Ao fg, U 2 — ecnu yacTo-
Ta fg He JoCTUrHYTa, HO nNepexop npo-
UCXOAUT NO UCTEHEHUU MAKCUMAanNbHO
BO3MOXHOWM NpOogoKUTENBbHOCTH 3Ta-
na saxuranva Tign

Ha arane ropeHus yactota koneba-
HWIA B cxeMe 0BbI4HO CHuxaeTcs o fg
(39 kfu), KOTOpas MOXET UCNOnb3O-
BaTbCA B Ka4eCTBE HOMWHANLHOW pa-
Bouen vactotel OpHako, 8 cuny Npu-
meHeHnsa B JMPA asTomaTuyeckoro
ynpaeneHusi, yactoTta konebaHun 3a-
BUCUT OT BENUYUHbLL TOKa, NpOTEeKato-
wero yepes s8bisog 13 (8bieog RHV)
MMC UBA2021 AsTtomaTtundeckoe yn-
paBneHue HaduHaeTt yHKUNMOHUPO-
BaTb nocne goctuxeHus fg

Bo Bpems aTana nycka koHOeHcaTo-
pbl HU3KOBONBLTHOrO NuTaHua C9, C10
1 C13 3apsaxaloTcs TOKOM, NpoTeKato-
WWUM OT BbICOKOBOMNBTHOIO KOHOEHCA-
Topa C4 yepe3 R2, HuTbL Hakana nam-
nbl, R4 N BHYTpEHHE COEAWHEHHbIE
ebisoabl 13 1 5 UBA2021 Ha arane



rOPEeHUs NpoucxogvuT NepekoMmyTa-
uusa. BmecTo BbIBOAA 5 k BhIBOAY 13
OKa3biBaeTCA NOOKMOYEHHbIM BbIBOA
8. Tenepb TOK, NpPOTEKaWWUA Yepe3
pesuctopbl R2 n R4, ucrnonbayetca 8
kavyecTBe UHMOPMALMOHHOro napa-
MEeTpa B CUCTEME aBTOMAaTUYECKOro
ynpaBneHusa 4acTOTON NepeKnioYEeHUN
CUNOBOro UHBEPTOPAa, Tak Kak cuna
3TOrO TOKa NPOoNopLUUoHansHa ypoBHIO
BbINPAMNEHHOIO HaNpsXXEeHUs ceTu.
Mynecauvu ¢ yaBOEHHOW 4acTOTOMW
cetv (100...120 f'y) hunbTpyHOTCA KOH-
AeHcaTtopom C17. B pesynbraTe usny-
Yaemblil NaMnon CBETOBOW MOTOK OC-
TaeTcs NOYTU NOCTOSAHHBIM MPU U3Me-
HEHUW HaNpshKeHUs ceTu B npegenax
o1 200 po 260 B.

Ha vacToTtax Beitte 10 xfy namna
MOXET paccMaTpuBaTbCA Kak pesuc-
TUBHasA Harpy3ka. CBetooraaya BO3-
Byxaaembix Ha yacToTax Bbie 10 KMy
TpybuaTbix Namn CyLWEeCTBEHHO Nnyultlle,
YeM npu UX NUTaHUW C 4acTOTOWM
50...60 Mu. 3710 o3Hauvaer, yTto Namna
TLDS8W npwu BbICOKOHACTOTHOM NUTa-
HUW ¢ MowWHOCTBO 50 BT nanyvaer Ta-
KOW )Xe CBETOBOW MNOTOK, Kak u TLD58W
npv MOWHOCTU NuTaHua 58 Bt Ha vac-
ToTe 50 ..60 [u. Paboyas Touyka ycTa-
HOBMBLLIETOCH COCTORHUA ANA NOgKMo-
yeHHom k JMNPA TLD58W xapakrtepu-
3yeTcs HanpsbkeHueM Ha namne 110 B
W TOKOM Yepes Hee 455 MA, 4TO COOoT-
BETCTBYET MOLWHOCTU NuTaHus 50 Br.

Benuuuna vhgykTusHocTu Bannac-
THOWM kaTywiku L1 onpegenserca pabo-
YeW TOHKOM Namnbl, EMKOCTBH KOHAEH-
catopa nogxura C7 v pabouen 4acto-
TOW, KOTOpas npumepHo pasHa 45 k'L
npv HOMUHANbHOM HanpPsKeHUU ceTn
230 B.

Kenaemas MOWHOCTL BO3ByxaeHUA
namnel MOXet BbiTb AOCTUIHYTa NpK
pasnuYHbIX COMETAHURX BEMWUYUH WH-
ayxtueHoctu L1 v emkoctn C7. Beibop
KOHTKPETHOrO cOYMETaHWUA 3aBUCUT OT
Takux PakToOpOoB Kak pexvm nogorpe-
B3, MUHUManbLHO HeobxoaMMoe Hanps-
XKeHue 3akuraHvua v JONycky Ha napa-
METPbl KOMMOHEHTOB cxeMbl. B 6onb-
LWIMHCTBE clNy4aeB ONTUManbHbIM AB-
naeTcs codeTaHue ApOoccenbHON Ka-
Tywkun L1 ¢ unagykTusHocTeo 1 MIH 1
kKoHAeHcaTopa nomkura C7 ¢ eMKkoc-
Tb10 8,2 HO.

[ns npegoxpaHeHUs aneMeHToB Cu-
NOBOK LEnu OT 3HaYUTENbHbIX nepe-
rpy30K, B MUKpOCXeMy BCTpoeHa yH-
KUMSA 3alMTLI OT EMKOCTHOTO pexnMa
paborbl, kOTOpas akTMBHa Ha aTanax

Hanpsxenve nuranus, B 200
3Heprus, noTpebnsemasn ot cetn, B 52,0
3Heprun, notpebnnemas namnon, Bt 478
Koadduunent nonesHoro geictsuns, % 92

3axuraHua v ropeHus UBA2021 npo-
BepsAeT BENIMYMHY NageHusa Hanpske-
Husa Ha RS 1 R6 BO Bpems BknoveHus
TpaH3aucTopa VT2 B Kax oM Lukne pa-
B60oTbt uHBEpTOPa. ECcnn 310 Hanpsixe-
Hue okasblBaeTcst MeHblue 20 MB, aTo
O3HayvaeT, 4YToO cxema pabortaer B eM-
KOCTHOM pexume, n UBA2021 Haum-
HaeT NoBbIWaTh YacTOTy Nepekniove-
HUIA ¢ ropa3go BonblIen CKOpPOCTLIO,
YeM OHa ee cHWXKana Ha atanax nogo-
rpeea u 3axuraHusa. B utore yacToTa
NepexkmnovYeHnin NpeebICUT PE3OHaHC-
Hyt0 YacToTy. [pn ncye3HoOBEHWY Npw-
3HaKOB eMKOCTHOIO pexuma yacrtora
NepeknioYeHnii BHOBb YMEHbLLAETCH
40 HeobxoauMon.

3awuTa npu yaaneHuu namnbt obec-
neyeHa cnocobom nonyyeHus HU3Ko-
BOSIBTHOIO HAMpPSBKEHUA NUTAHWUA AN
UBA2021. lNpv ynaneHuu namnel cra-
HOBUTCA HyNEBbIM HaNpsKeHWe nepe-
MEHHOro ToKa Ha KoHaeHcaTope C6,
YTO NPUBOAUT K UCHE3HOBEHUIO HU3KO-
BonbTHOro nutaHua MMC. MNocne 3a-
MeHbt namnbl 6e3 otkmodveHus SMNPA
paboTta cxembl BO30GHOBUTCA € 3Tana
nycka. U, HakoHeL, nyck SIPA HeBO3-
MOXEH Npy OTCYTCTBUM NaMnbl — Bedb
B 3TOM cry4yae nyckoeon pesuctop R4
0Ka3biBaeTCHA OTKMOYEHHBIM OT BbICO-
KOBOMBLTHOMO HanpsiKeHUs:.

B JlMPA ycraHoBneH anexTponuTtu-
yeckuin koHgeHcatop C4 tuna ASH-
ELB 043. O1un, cneunansHo paspabo-
TaHHbIe ANSA NPUMEHEHURA B ANEKTPOH-
HbIX CXemax NUTaHWus NHOMWHECLEHT-
HbIX NTaMM, KOHAEeHCaTopbt XapakTepu-
3ytoTca BONbWUM CpOKOM cnyXBbl
(15000 yacoe) npu Temneparypax ao
85°C u BbIAEPKMBAIOT 3HAUUTESBHBIE
nynbcauuun Toxa.

CvnoebiMUK Kntoyamu B UHBEpTOpE
asnsatoTca noneeele MOI-TpaH3ucTo-
pbl Tna PHX3NS0E (vHaeke “E” cewn-
AeTenbCTBYET O NOBLILIEHHON HadeX-
HocTu npubopa). bnarogaps vicnonb-
30BaHWIO NpuHLMNA NepekioYeHuns
NPV HyNEeBOM HanpsbKeHUK, NOTEpU Ha
nepexntoyeHne MOTT-TpaH3ncTOopoB
MUWUHUMU3NpOBaHLI. Harpes kaxaoro u3
TPaH3UCTOPOR BbI3LIBAETCA TONbKO
NnoTeEpAMU B NPOBCARALLEM COCTORHUN,
W cTeneHb NOBLILLIEHUA TeMNeparypbl
3aBUCUT OT CONPOTUBIEHUS OTKPbLITO-

210 220 230 240 250 260

53,5 54,4 55,0 554 55,6 55,8

489 49.6 50,0 50,2 50,3 50,3
9N 91 91 91 91 90

ro KaHana ctok-uctok (Ryg ) 1 Ten-
nosoro conpoTusneHus kopnyca (Ryy)-
MpogomKkuTenbHOCTU 3TaNoB Noaorpe-
Ba W 3aXuraHus OOCTAaTOMHO Mankl, 8
cuny yero ebibop Tuna MOTI-TpaH3au-
ctopa 6bin 0BycnoBneH BeNUUUHON
TOKa, NpoTekatowero 4yepe3 6annac-
THYIO KaTyLKy WHOYKTUBHOCTU B pe-
Xume ropenus namnei. PHX3NS0E
XapakTepu3yrTca MakCUManbHbIM
NOCTOAHHBIM HAMNPSXKEHNEM CTOK-UC-
Tok 500 B 1 conpoTusneHnem oTkpbl-
TOro kaHana menee 3 Om, uto genaer
371 Npubopbl BeCbMa npuenekaTenb-
HbIMW OANA NPUMEHEHWUA OaHHOro
3NPA.

KOHCTpyKU WA BbIAEPKUBAKOWEN NU-
KOBbIE TOKUW 3axkuraHusa oo 2,5 A Gan-
nactHown xartywkv L1 ¢ uHayKTMBHOC-
Tt 1 MIH MO3BONAET NPUMEHATL €€ B
cxeMax 6e3 3alUUTHOrO 3a3eMNeHus.

Nopxurarowmm B 3IMPA aBnseTtcs
koHAeHcatop C7 ¢ eMkocTbio 8,2 HO
Tuna KP/MMKP376. 31oT TUn kKoHaeH-
caTopoB pa3paboTaH Ans NpUMeHeHus
B LEensX ¢ BbICOKUMWU CKOPOCTAMU Ha-
pacTaHus HanpsbkeHua v 6onbLion
4acTOTON NOBTOPEHUA. YCTaHOBNEH-
HbIA KOHOEeHcaTop cnocobeH Bblaep-
XaTb pa3max HanpsbkeHus go 1700 B
(600 B pewncraylowero 3Ha4yeHus cu-
HYCOMAANBHOrO HaNpPsSHKEHWR).

“Cepauem” OJMNPA gasnaetcs
UBA2021. 31a cneunanuavposaHHas
MMC npegHasHadeHa ans ynpaeneHus
KOMMNaKTHbIMU 1 TpyByaTbiMu NoMU-
HecueHTHbIMK Namnamu. B cocrtae
UBA2021 BX0OUT BbICOKOBOMbLTHBLIN
ApanBep CcO CXeMOW 3anycka, reHepa-
TOp v Taumep, obecnevnsatowme yn-
paBneHve Ha cTagusax nycka, nogorpe-
Ba, 3aXUraHust U ropeHus namnel, a
TakXke 3aluTy OT EMKOCTHOIO pexuma.
UMC ebligepkuBaeT HanpsxeHus A0
390 B n kpaTKOBpEMEHHbIE BCNITECKU
HanpskeHun (t < 0,5 ¢) 4o 570 B. Hus-
KOBONbTHOE HanpsXXeHWe NUTaHus
BHYTDEHHe buKeupyeTcs, YTo ycTpa-
HAeT HeoBxoauMOCTb yCTaHOBKM
BHEWHero ctabunurtpona. dukcauus
ocywecTBNAEeTCA NpyY ToKax 4o 14 MA
C KpatkoBpeMmeHHbiMK (t < 0,5 c)
Bcnneckamu Ao 35 MA.

B Tabnuue npuBeneHbt aHepreTuyec-
Kue xapaktepuctuku IMPA.



SNEKTPOOBUIATEIb VI[E

OnexTpoaeuvratens YB-051L nc-
nonb3osancs Ans npuecda UueHTpudyr
CcTUpanbHblX MalnH “Hane4uk” n “Hu-
CTpy’, a TakKe Ansa Npueoga COKOBbI-
*uMmanok. Moxert 6bITe NnpumeHer ansa
npvsoda Apyrux mMexaHuamos. BHe-
WHWA BUA asuraTtens npueegeH Ha
puc.1, rabapuTHble U ycTaHOBOYHbLIE
pa3mepbl — Ha pUC.2, cxema BKIIoue-
HUS — Ha puc.3.

OnekTpoasurartenb — ofHOMa3HbIR,
KONNEKTOPHbLIN, OBYXMNONOCHbLIK, NOC-
nepoeatenbHoro 8o3byxaeHusa. Uc-
NonHeHne — OTKpbITOE, BCTpausae-
MO€, C €CTECTBEHHbBIM OXNaXAEHUEM.
dopma KpennexHua — gnaHueras.

Ob6wne
Hanpsixexune nutanua, B
NoTtpebnaemas mouHocTs (He Gonee), BT
NonesHas MOWHOCTL, BT
Tok, A
CkopocTb spatuetmsi, 06/muH
Cos ¢
HomuHanbHbIR MOMEHT Ha Bany, kr cM
MpessiweHne Temneparypbl 06mMoToK, °C
Bec, kr
Cpok crnyx6bl, 4
O6mMoTKK cTaTopa
Mapka nposoga
AnameTp nposoga (Mean/M3onsums), Mm
YMucno BWTKOB Ha NOMOC
CpepHss anvMHa BATKA, MM
Conportusnerue katywku npu 20°C, Om
Bec nposopa, r
O6MOTKM poTopa
Mapka nposoga
AnameTtp nposoaa (Mean/M3onNsuns), Mm
Yueno akTMBHBIX NPOBOAOB B Naly
Yucno BUTKOB B CEKUMWN
Yucro cekuui
Lar no naszam
tlar no konnexkropy
Conpotusnenne o6motku npu 20°C, Om
Bec nposopa, r
Yucno KONNEKTOPHBIX NAACTUH
TWn WeToK
Pasmep wetkn, Mm

220
125
65
1,15
7000
0,85
09
70
18
400

n3B-2
0,38/0,44
330
200
10 10,7
140

n3aB-2
0,27/0,32
222
37
33
1-6
1-2
158 16,2
120
33
ar-8
6,5x10

fipumevanme snekTpoasurarens moxet BuiTo 3anuTaH ot cetn 127 B
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Pabouee nonoxeHue anekTpoasura-
Tens — BEepTUKanbHOE, C OQHWUM BbIC-
TynarowM KOHUOM Barna, HanpaeneH-
HbIM BBEPX. neKkTpogBuraTen — He-
peBepcuBHbLIA. HanpaeneHue spate-
HMS — MO 4YaCOBOW CTpEernkKe, ecnu
CMOTpETb CO CTOpPOHbI KOMNeKTopa.
Pexum paboTbi — npogornxuTens-

HbIN.

PoTtop anektpogeuratenst yctaHOB-
NEeH Ha WapWKOBbLIX NogLInnHuKax
M6027. Knacc nzonauun — A, Konnek-
TOp BLINONHEH Ha nnacrtmacce.

YpogeHb Wyma paboTatowero anek-
TpopBsuratens He npesbitwaeT 75 ab Ha
pacctosiHum 0,5 m. OcTtanbHble napa-
MeTpbl ABUratens npuesefeHsl B Tab-
nuue.

11,L2 - ofiMemku cmamepa,
(B - xoHdeHcamopHul Bnex,
TR - mepMopene TT-2

Puc. 3



OcCHOBHble napaMmeTpbl

LUBETHbIX KWHECKONOB upMm
THOMSON, PHILIPS n NOKIA

(Mpoponxexune. Hayano 8 NN9-10/03)
Mpogonxexnune taén. 1

Tun KuHecKona AMBEEVIAX091 AMBEEVI3X01  AMBEEV33X02 MSEBEEV33X03  AMBEAX13X01
Pasmep no gnaroHanu, cm 51 51 51 51 51
Yron oTKnoHeHWs rpag 90 a0 a0 a0 a0
Bec, «kr 12,9 12,9 12,9 12,9 129
OnameTtp UOKORSR, MM 29,1 29,1 29,1 29,1 29,1
Obuas anvHa MM 432,1 432,1 432,1 432,1 4321
MakcumanbHoe HanpsixeHne 8Toporo aHoaa, kB 27,5 275 275 275 27,5
MakcumanbHblfl TOK BTOPOro aHoaa MA 1,0 10 1,0 1,0 1,0
Tvnosoe HarpsixkeHue BTOPOro aHoaa, kB 25,0 250 25,0 25,0 25,0
Dokycupylolee Hanpaxenne (B % OT HANPSXeHUs 2-ro aHoaa) 266 29,8 26,6 298 266 29,8 26,6 29,8 22 26
MHaykrneHoCTs, MITH 1,93 1,93 1,93 1,93 2,30
Crpourble [ wenerme, Om 2,20 2,20 2,20 2,20 3,50
Mapametpel KTy MaKcuManb Hbisi ToK A 2,77 2,77 277 2,77 2,52
OTKNOHS IOWE N . ) f 5
CHCTEMBI Kagposbte MHayxrmeHoCte, MITH 285 28,5 108 28,5 24,0
KaTyLUKM Conporusnenve OM 14,5 14,5 58 14,5 15,0
Makcumanb HbIn ToK, A 0,78 0,78 0,39 0,78 0,38
Twn 6a3bl (LOKONL) B10-277 B10-277 B10-277 B10-277 B10-277
Twn xunackona AABEAXTIX091 ALSEAX1I3X02 AMMBEAXI3X03 AMBEAX13X092 AMSBEAXI3X01
Pa3smep no gvaroxasmm, cm 51 51 51 51 51
Yron oTkfIOHeHWs, rpag 90 a0 a0 a0 a0
Bec, kr 129 12,9 12,9 129 12,9
OvameTp LOKOSS, MM 29,1 29,1 29,1 291 29,1
Obuwas aAnvHa, Mm 4321 4321 432,1 4321 4321
MakcuMarnbHoe HanpsikeHie BTOporo aHoaa, kB 27,5 27,5 27,5 27,5 27,5
Makcumanb HbIfl TOK BTOPOro aHoaa, MA 1,0 1,0 1,0 10 1,0
Tunosoe HanpsXeHde BTOPOro aHoaa kB 25,0 25,0 25,0 250 250
DokyCupylotee Harnpsikenne (B % OT HanpsiXeHus 2-ro aHoaa) 22 26 22 26 22 26 22 26 22 26
WrayktuBHOCT, MITH 2,30 2,30 2,30 230 2,30
KC;"°‘:(’:"9 ConpoTvssenie, OM 3,50 3,50 3,50 3,50 350
Mapamerpbt ) T MaxkcuMano Hbill ToK, A 2,52 2,52 2,52 252 2,52
2;2?2:1:“'8” Kagpossie MHAYKTUBHOCTL, MITH 24,0 24,0 240 240 24,0
KaTyLKm Conporusnenve, Om 150 15,0 15,0 15,0 15,0
Makcumanb Hbifl TOK, A 0,88 0,88 088 088 0,88
Tvn 6asbl (LOKONL) B10-277 B10-277 B10-277 B10-277 B10-277
0 4 + & 3 > = & > )
Pa3smep no avaroxanu, cm 51 54 54 54 54
Yron oTknoHe HWs, rpag 90 a0 a0 90 a0
Bec, kr 12,9 12,9 12,9 12,9 12,9
[dvamerp UOKONS, MM 29,1 291 29,1 29,1 29,1
Obuwas anvHa, MM 432,1 444.8 440,3 4403 440,3
Makcumanb Hoe HanpsiXeHne BTOPOro aHoaa, kB 27,5 27,5 27,5 27,5 27,5
MakcuMarb Hbl ¥ TOK BTOPOro aHoaa, MA 1,0 1,0 1,0 1,0 1,0
Tunosoe HanpsXeHWe BTOPOro aHoaa, kB 25,0 275 275 27,5 27,5
Dokycupyrowee Hanpskerue (8 % OT HanpsXeHus 2-ro aHoaa) 22 26 29 33 298 33 29 33 29 33
WHayKTMBHOCTL, MITH 2,30 2,40 2,40 2,40 2,40
f;f“':"e ConpoTvanetme, OM 350 3,60 3,60 360 3,60
Mapamertpbl 3 yuK Makcumarnb Hbii ToK, A 2,52 2,42 2,42 2,42 242
OTKINOHS OLLE N
cMCTeMBI Kampossie WHAYKTMBHOCTE, MTTH 24,0 27 4 274 27 4 27,4
KaTYUKH Conporusnerve, OM 15,0 15,0 15,0 15,0 15,0
Makcumanb Hbl¥ TOK A 0,88 0,88 0,88 0,89 0,89
Tun 6a3bl (LOKONL) B10-277 B8-274 B10-277 B10-277 B10-277
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Pa3mep no guaroHamm, cm 54 54 54 54 54
Yron oTknoHe s, rpag 90 90 90 90 90
Bec, kr 12,9 12,9 12,9 12,9 12,9
OvameTp LoKONs, MM 29,1 291 29,1 29,1 291
Ob6lwas anvHa, Mm 440,3 440,3 440,3 4403 440,3
MakcumanbHoe HanpshkeHWe BTOporo aHoaa, kB 27,5 275 27,5 275 275
Makcumarnb Hbil TOK BTOPOro aHoaa, MA 1,0 1,0 1.0 10 10
Tvnosoe HanpsxeHWe BTOporo aHoaa, kB 27,5 275 275 275 275
PokycHpylolee HanpsxeHve (B8 % OT HanpsxeHus 2-ro awoaa) 290 330 290 330 266 298 266 29,8 266 298
MHOYKTUBHOCTL, MITH 2,40 2,40 2,40 2,40 1,93
CTpouHble
KATyUKHN Conpotusnexune, Om 3,60 3,60 3,60 3,60 2,20
TNapameTpsl MaKCUMar Hblit TOK A 242 242 242 242 277
OTKIOHS OB N
MHOykTUBHOCTE, MIH 274 27,4 274 274 28,5
CHETEMEL Kamposeie 10 e Ow 15,0 15,0 15,0 15,0 145
KaTyuKN NpOTUBIEHWNE, , , ) L
MakcUManbHbi TOK, A 0,89 0,89 0,89 089 0,78
Twvn 6a3bi (LOKOb) B10-277 B10-277 B10-277 B10-277 B10-277

(MpoaonxeHue cneayet)

C. BENSAEBA,

220108, r.MuHck, yn.KopxxeHesckoro, 16,
Y “3asog TpaH3ucTop”, OTAEN MapKeTUHra,
Ten./dakc (10-37517) 277-59-32,

E-mail: market@transistor.com.by

, A1

KT8248A, A1 npeaHasHa4eHbl Ans npu-
MEHEHURA B BbICOKOBOSBTHBIX KNHOYEBbLIX
cucTeMax TENEBUSUOHHBIX MPUEMHUKOB

PAH3UCTOPBI

BbICOKOBONLTHLIE KpEMHWEBLIE Buno-
napHble anuMTakcuanbHo-nnaHapHele
TPaH3UCTOPLl  CTPYKTYPbl  M-p-n

Ta6n. 1

] Ososnaver | auene|

1500

HanuoHOBAHME NADAMETEA, BAMHALA HINBDANIS
rocTosHROE HaNpAkeHKs kommekTop-smuriep (Usg 2 0), B STUKSK MAX
flocTontHoe ki#anpaxte‘nné sMuTTep-Basa, B 0 :
TIOCTORHHBIA TOK KOTnexTopa (rpyt yenoBw, Yto Beiférsiemas’
Ha:KOMNBKTOPEe MOUHGCTE He Gonee Picuax ¥ Npu UaK <18 B) A

MOy CHBIR TOK KoNnnekTopa (tu <410 Mc) A

“Usemax:

MocroanHbI# mx Baabl, A
WUmityabcHii Tok Baast (ty < 10 Mc) A
Banupaoumi Tokb

(cpenrnit 3a-20 Mc), MA lesanmax -
IMIYNBCHbIA SanvpaioLmit Tok Badbr, A

MoctonRikan MOLHOGTL | paccenBaeMas Ha KonnexTope
(ripy Tkasr < 25°C), BT:

MakcuMarnHas Temnepatypa nepexoaa; fC

o lesanmax

Ternnoaoe ConpoTBNenus nepexoj-kopnye, *C/BT. 139"
HauweHOBANUE 1apaueTpa, eAuMALa n:me;mnma
I paumﬁue Hanpsmeuwe KonneKTop*aMMTTEP. © Uksorp

OBpaTHBIN TOK KOMNEKTOP-3MUTTED, MA ; ke
OBpaTHLI TOK AMUTTEPA, MA A e ol
KT8248A - k
KT8248A1

Cratnieckun koadnunent hepegaqw TOKa B CXeMe ¢ 06BN 6ason

654

IANEHIE. HaCbILLBHMR KOMIeKTOp- ammrep,

Hanpnmeume nacbmxanm Da3za-smurrep, B ; :
Conpomnnenmei eaucropa amwrrep-éasa Tpanawcmpa KT8248A1 Om
‘EmKkocTh Konnen(‘ropnoro nepexoga no - : ‘ s

npnmoe Hanpnxrem«e nemnc{)upy&ou.ero gwaga Tpausucropa KT 8248A1 B

10

v APYron paguoaneKkTpoOHHOK annapary-
pe, WU3roTaenBaemMon Ans HapogHoro
XO3AKCTBA. YCTaHABNMBAIOTCA B KOPMYC
KT-43 (TO-218). Llokoneeka npvsege-
Ha Ha pucyHke. 3apybexHbln aHanor —
BU2506D. TpaH3auctop KT8248A1 nmer
aemndcvpytownin avon. MNpeaensHo Jo-
NyCTUMbIE PEXUMbL IKCNNyaTauuv npu-
sBefeHbl B Tabn.1, oCHOBHEIE 3AMEKTpU-
yeckue napamertpsl (Npu Temneparype
OKpy>aroulen cpeabl 25°C) — B 1abn.2.

O

1 2 3
1 - BA3A
2 - KONEKTOP
3 - IMATTEP

Tabn. 2

OBoanauerne mm Paxnm HINODOHUR

100MA I5~0 L=40 M1
Ugaik= 15008 Usa 0

o |K

st =58 |K33A

= 3A. tn<300m,a>1oo :




Kynnto, NPOAAM, OBEMEHAIO

Ans ny6nukayuu 6ec- \

nnamHbIX o6bsianeHul He- =
KOMMEepYeCKO20 Xapakx- .
mepa o nokynke unpoda- X

xe paduodemanetl, bbimo- ~c

8ol u paduonobumensc-

kol annapamypsi, Ux

MeKCM MOXHO NpUChiame

8 nucsMme no adpecam:

119454, 2.Mockea, a/s 37 uwnu 220095,
2.Munck-95, a/s 199, nepepaBatb no Tene-
doHy B MuHcke (017) 249-41-47 unu uepes
E-mail: ri@radiopage.by

rm@radio-mir.com
WWW: http://radio-mir.com

Kynnio: vnetp ®3M-035-500-6,0; 6nok ynpas-
nenns ang P-143 (v3 "PM. KB u YKB", N1/02, asTop
E.MNonos) v Nogo6HbIA 3TOMy.

300004, r.Tyna, yn.Lernosckas 3aceka,

47 — 12, OeopHukos A.M, RA3PDK.

Ten. (0872) 46-76-09.

fMponate HOBble papwonamns MMiA-426, MY-72,
ry-19-1, ri-30.

453380, bawknpus, 3unaHuypuHCKIA P-H,

c.Ucsnrynoso, yn.Hedtanmkos, 15 — 3,

Myxametos P.W.

Kynnio: cxembi Tenesusopa “Ansda 51TL-43014",
pagvonpvemiuxa “Mepuanan-210”; knury “Mporpam-
Mbl Ha belicuke ans nepconansheix 3BM paguornio-
6utens” u3g."Narprotr”.

169312, r.¥Yxta, np-g.Crpoutsnei, 19 — 6,

Fonvsey B.F.

fipoaalo:

- pagnonsMeputenbHble npubopel C1-20, C1-49,
B3-2A, B3-4, B3-39, B7-16, 43-32; uctoununk rura-
Hws B5-21; “Mpubop paguoniobutens-2” (reHepatop
v yactotomep Ao 0,5 My), HoswIk;

- XypHans “Paguo” — rofosbie KOMMAeKTsl u OT-
AefbHble HoMepa 3a 1960...1994 rr., “B noMous pa-
pvonbutento” — 70 HoMepos;

- 3M® 215 kf'y ¢ nonoco# nponyckanws 0,3; 1,0;
6,0; 10,0 «fu.

Ten. (095) 291-24-53, BukTop.

Kynnio knvry Mapruinosa B., Cenuxosa H0. “Ma-
HOpaMHbIe NPUEMHUKW W aHanM3artopel cnekTpa.” —
M.: Coserckoe paavo, 1980 r., unn obmeHsito ee Ha
HAMs-peranw.

610006, r.Kupos, a/s 450, OAmuTtpuenko A.B.

Kynnio kiury 3. T.Kpenkens "RAEM — Mov nosels-
HblE".

445008, Poccus, r.TonbsTTn-8, a/s 5838,

UA4HQM/KEN.

Kynnio: konbua BY 20...50, @32 mm 1 Gonee; em-
kocTn 100 Mk® x 2 «B; xopowni TenerpadHbIn Kntoy,
KenartenbHo Bbinyckaswuircs 8 r.Boponexe na HNO
“Mnaxera”.

654041, r.Hosoky3neuk, yn.Kysuneuosa, 11 — 38,

Csaposckuin A.B.

Ten. (3843) 47-28-17.

MNpopam pagvoneranu: HOBLIE MOWIHBIE TPAH3NC-
Topbl KT956A, KT955, KT922, KT920, KT971 v t.a.;
pasfninutble Mukpocxembl K561, 176, 155 v t.a.; Ho-
BbI€ Bankoaepsl npovssoactsa fepmanun ¢ popmn-
posaTtenamun wmnynscos Z=600, Z=1000, Z=1500,
Z=2000 v gp.

309502, benropoackas o6n., r.CT.0ckon,

M-H ConHeunbid, 3 — 50, Weapvn K.B.

Ten. 42-48-86.

Kynnio mvkpoc6opku: 04 YC 001 — 5 wrT., 04 YC
002 — 2 wr.,, 04 KN 001 — 2 wrt. ECcTb BO3MOXHOCTbL
obMeHa Ha GOMbLLIOK aCCOPTUMEHT MUKPOCXEM, M/ U
BNEKTPOBAKYYMHbBIX NPUBOpOS.

413840, Caparosckas obn., r.banakoso,

yn.Jlo6auesckoro, 116 — 48, Nonos A.B.

Ten. (8453) 37-41-01.

Kynnio SSB-TpaHcusep Ha gvanazon 80 M, MOX-
HO Ha Heckonbko KB-auana3onos, xenarensHo QRP.
PaccMoTpio BCe NpearnoxXeHns.

385632, Agbires, FarvHckuis p-r,

ct.Kenepmecckas, yn.Moutosas, 22, Pabuuko E.

fipogalo Bakyymubie BY-zamuikatenn B1B, nam-

nel TY-746, 706, 50, 46, 19, 18, 17; FTU7BT, MK71,
633C; CD ¢ pagnoniobutenibCkmn nporpaMMami
vHOpMaUVen, KHUrM n paanontbuTenbckne XypHa-
nbl Ha CD. Banepwit.

428023, r.Mebokcapti, ala 103.

Ten. (8352) 31-34-42.

E-mait: radyw@cbx.ru.

fipogalo: lcom-T2E (136...174 My — npuem/ne-
pegaua, 100...200 My — npuem, 5 BT) HoBLIA, C
ABYMS aKkyMyNsTopamu; ocuvnorpad C1-94; uacro-
Tomep Y3-57; konuposanbHbiit annapat CANON FC-
2 ¢ 31N; KENWOOD TM231A (136...174 My —
npuem/nepeaaua, 100...200 My — npuem) ¢ TO n
cxemamu; UW3DI-2 ¢ Liil; yeunutens Ha 3-x MNY50;
CB-paguoctanumio "MpeavgenTt”; “fuagnHr-M".

Kynnio YM (c asTomatukoin) ot P-140 v P-326 unn
M; KB-tpancusep TS wnm FT.

Ten. sr.Ulekuno: (08751) 5-19-58 ¢ 18 no 22 MCK.

Wy mukpocxemy ICM7216A.
E-mail: juro36@mail.ru

Uy cxemy popabotkv pagunoctanuymi Cobra-19 no
BBEAEHWIO POCCUIACKOI CETKN 4acToT. Anekcanap.
E-mail: $6202@prompt.ru

Ny cxeMy npeasapuTesnbHOro yecunuTens
“RADIOTEHNICA ¥N-001 crepeo Hi-Fi”, MOXHO Kkce-
DPOKONULD.

163530, ApxaHrenbckas 06., Mpumopckuiz p-r,

n.Tanarun, 27—73, HarosuybiH K.A.

Ten. 66-95-03,

E-mail: seval@atnet.ru.

Kynnio komnbioTep “KAN-1024" ¢ UHCTpYKUMSMK,
KOHCTaHTUH.
E-mail: 79056703972@sms.beemail.ru.

Kynnio HencnpasHbid Uundposon oToannapar
OLYMPUS C-40ZOOM (8 Mutepe nnn Mockse). Anek-
cen.

E-mail: alexa@sj.ru

Kynnio nopratmshblie CB-paavoctanuvm ina Moa-
HO-P, Munot Ha 27 MIu. Plct. flen-M, Nen-B, Nen-P
vnn SSB-TpaHcusep. Anapei.

E-mail: ak35@yandex.ru.

Kynnio Tpancusep Ha gnanazon 160 M.
E-mail: ravone@mail.ru

O6mensto Ha FCC unn na KT939A, KTI66A, KT967A
W Apyrve paguogertant uin npogam pagvosniaMnbl HO-
sule 8 ynakoske: Y436 (3 wr), IY-72 (2 wr.), FY56
(4 wr.), NY-29 (2 wr), KB-curtesarop UT2FW.
E-mail: oks@db.energy.gov.ua.

Mpoaam (8 MNutepe) BY-renepatop M4-158 und-
posow, 10 kly...99,999 My, AM/MM, 1990 ., arre-
HIOATOPH B KOMOJIEKTE, ONUCaHue.

Ten. (812) 102-08-08, ¢ 10.00 go 19.00, Oner.

fipodam pedriektomeTp suThix nap “Riser Bond
12057, 6/y; paguocTaHuuio asToMOBWAbHYIO
“President”, 27 My, 40 xananos, 6/y.

Ten. 8 (0964) 14-12-62, 8 (0964) 22-31-43,

8 (903) 688-44-75. Anekcanap.

Mpopato camopenbhyto antenHy YAGI — 3 sne-
MEHTa 13 TpyBOK Ha 14 MIL, 4 snemeHTa 13 NPOBOsIoY-
HbIX OTTSbKkek Ha 21 My, Boom yanunenHbin (8,6 M),
nutanne 50-OMHbIM Kabenem yepes cuMMEeTprpyio-
wwe yctpowctsa (sapuant UA3HRY), peaykTop camo-
AenbHblin, MOTOp 27 B noct. Toka, Mauta apMenckoro
TMNA, Teneckonnueckas, ¢ nebegkoit.

Ten. 8 Mockse: 437-38-49, UA3FT.

Wy pagwonamny Philips EC92 vnu ee ananor.
E-mail: iura@hotbox.ru

Wwy cxemy supeonneiepa Supra SV-8800. Ha
ne4atHon nnarte ctosT m/c SVS-866, MC 4558,
BA12004, SD 3143,

E-mail: walkos@bancorp.ru

Mpeanaralo peoxopabl U3 MaHraHuHa Ans soccTa-
HOBREeHus paBotocrnocoBHOCTU npubopos KATMMA
AWCK-250 n KCN-3 ¢ yrpaueHHbiMK peoxopaamu
NpB-20.

Kynmio NO ang komnstoTepa “Hekpa-1030M”.

453500, bawkoprocTtan, r.benopeuk, als 21,

Cacponos C.H.

Ten. (34792) 4-45-67.

fMlpogam xypHano “Pagvoniobutens’ 3a
1992...1995 rr. — NN1...12, 1996 r. — NN1...6. Knu-
1 MO PEMOHTY Tenesn3opos 3...5 nokonenus.
308034, r.benropoa, a/a 718, heawnos MN.

Kynnio: CNpasouHMKK MO OTEHECTBEHHBIM N MIOD-
THBIM TPAH3WCTOPEM U MORAM; KHUTY 1 yueBHble ro-
coBWs NO PagvoTEXHWKE W PAOUO3IEKTPOHUKE; UNK
oBMeHsII0 Ha paguoneT anw: Tpananctopsl FTI0BAM,
KT805M, KT6026M, KT9616, KT969A, KT837A,
KT835A, KT829A.

678300, Caxa-SkyTus, noc.Canrap, yn.flecnas, 17,

Yeyaos [.A.

Ten. (411-63) 21-7-17, Bmutpwia.

fMpoaam:

- HOBbIM (B 3@BOACKOM YyNAKOBKE) aHTeHHbIN rnepe-
kftouatenb AnNR 2-x aMTeHH Tuna “CX-201"
¢.“Nietzsche Enterpreise Co.Ltd.";

- @HAMNOrVYHbIA, Ho B/y aHTEHHbIA NepeKnuaTesb
ANS 2-X aHTeHH Twna "ES-2" utanbsHckon BUpMbl
"RMS™;

- FONOBHbIE TeNedoHb! (3aKpLITHIE, C GOMNBUIMMK 0F0-
08bAMK, conpoTuanenvem 16 Om) Tuna "SBC-3370"
¢.“Philips” co ctaHpapTHBIM pasbeMom 6,4 MM ans
VMMOPTHBIX TPAHCUBEPOSB.

Bwktop, EW8VD.

Ten. 8 XXnobune (02334) 5-49-35 (c 8.00 go 16.00),

3-46-57 (nocne 18.00).

fipoaalo:

- paguocTanumio 6azosyio President "Benjamin”,
10 BT, 3 cetkn, AM, FM, USB, LSB;

- pecvsep ckaHupytowmih YAESU VR-120, yacto-
Ta— 100 Mu...1300 My,

- TenedOoHHbIR MHTepdeRrC (BbIXO U3 pagnoCTaH-
Uum B TeneOHRYIO INHWIO);

- paguoctanuuio 6azosyto "Team” (NpPOW3BOACTBA
Fepmanvm), AM, FM, ckaHep, cTpenouHbin S-metp;

- aBTOMOBUIIbHYIO aHTeHHy Ha MarkuTe “President”.

Ten. (8-017) 235-56-67,

(8-029) 406-28-27.

Kynnio cxemy (XenaTtenbHO € OnucaHvuem) nepe-
Aenkv pagwonpuemuuka "Bonna-K” 8 Tpamcusep.

212033, rMorunes, yn.Koponesa, 31 — 56,

Nasapes [1.®.

Ten. 46-89-12 (gom.), 39-94-03, (pab.).

fipoAalo pagnonioBUTENBLCKYIC NOPTaTUBHYIC pa-
AvocTanyvio (144...148 MIy) Dragon SY-501.
OBecneunsaeT ABYCTOPOHHWUE Neperosopbl C aHasno-
ruuHbIMK Y KB-paguocTanunsmm ntoburensckoro au-
ana3ona Ha paccTosHue 40 3 KM NOo ropoay wav Jo
80 kM uepes paavontobUTeNLCKUA PeTpaHCRATOP.
Boixognas MowHocTe — 5 BT; kpyrHbI Nerko uara-
EeMblit AUCTIenR, NOKa3blBatouinic 4acToTy; PA3HOC Ya-
ctoT — 600 kl'u ans paboThl Yepes3 peTpaHCNAToOpP;
namate — 10 kananos. PaguocTtanuus — 6Bly, co-
CTORHWE O4EHb Xopouwlee, KOpoBka, UHCTPYKUUS (aH-
ri.83.). Pasmepbl — 65 x 37 x 167 mm, sec — 400T.
OTnpaska MOYTON nocfe NoftyYeHWs onfarbl pacxo-
08 Mo Nepecoisike.

Ten. (095) 926-09-39.

Wy mukpocxemy ICM7216A.
E-mail: juno36@mail.ru

fipopam kHuru no ZX-Spectrum:

- A Napuenko, H.Poanonos. ZX Spectrum ans
NoMb30BaTENER N NPOrPaMMUCTOS;

- H.PogrorHos. Agantauvs nporpamMm K cucteme
TR-DOS;

- ZX-Pesio, 1991 (swinyckn 1...12);

- CnpasovHUK "CucTeMHbie Nporpammbl anst ZX
Spectrum 128 K",

- CNpasouHUK NO CUCTEMHBIM NPOrpaMMam ans ZX
Spectrum;

- Onucanue guckosoi cuctemsl TR-DOS ans kom-
nptotepos ZX Spectrum.

A. FTOpAUKUR.

E-mail: anatoliygor@nm.ru

Bbiwnio N0 3feKTPOHHOM noute cxeMy npubopa
“Cypa”, pasmep — 140 M6. Anapeis.
E-mail: andrei1958@mail ru

fiponaio: Tpancusep UA1FA-1, BapuomeTp wapo-
B800A.

Kynnio: sakyymubin KNE (500 nd) vam KNE or
PCB-5, rasostiit paspagHvk P-73, 3M® (500 kM, 6,0C).

453265, bawkoproctak, r.Canasar-15, a/s 6,

Esrenvin, RASWD.

Ten. (34763) 3-09-19.

My: cxeMbl CTEPEOdOHNUECKOoro KaTyweuHoro
MarHnTochona “Cotos MK 110C-1"; cxeMy TpaHcnsum-
OHHOrO paguonpuemMHnka "wmm-003".

353240, KpacHopapckvi kpait, CeBepckuiz p-H,

ct.Cesepckas, yn.llleBueHko, 12,

Mwuponiok B.WA.



Kynnio, NnPOOAM, OBEMEHAIO

Mponaio: YAESU FT-840 (FM747-moayns, Bbinyck
— anpens 2000 r), YAESU FT-7100M (Hosblis, 144/
430/900, 50/35 Br)

618400, r BepesHmm, a/a 58, Nocnenos A C

Ten (3422) 4-00-66, Anapen, RNOFAV

E-mail yaesu@pevmon1iine ru

Kynnio sapuctopel CH1-2, CH2-2 (340 360 B),
naHenskn K FC-23b, MY-786, sakyymHule pene B-2-B
n-1-B

683024, r Netponaenosck-Kamuarckuis, a/a 101,

Neonnp

Kynnio Hepoporoi Bceanana3oHHbIA TPAHcHBep
W HaBop ans c6opkn TpAHCMBEPA C ONUCAHWEM W
cxemamm

305010, rKypck, yn Unbiva, 71/2,

Cwgopos A ©®

HeobxoanMo BORTU B CePBMCHOE MEHo Paano-
TenecdoHa “LG GT-9760A", 900 My

HyxHa uHpopmauma o mukpocxeme "TRACO
POWER TME 05058"

142400, Mocrosckas o6n , r HorvHck,

yn Komcomonbckas, 82 — 9, Ananckmin B C

Mpoaam Mnu obMenso: ksapubl, MKL(18-4/7,
KP544Y[11 (2), rotosble nnatbl K TpaHcusepy “Afb-
6arpoc”, chepputoBbie KOMbLA (PasHbie), MrKpocxe-
Mbl namnbl MY-32, [Y-48, Y-34B, koHgeHcatopsl
anodbl u cBopku, TymBnepa, nepexkniodyaren raner-
HblE, TPAH3UCTOPBI, UHOWKATOPBl PYYKW YNPaBNeHUs
K TpaHcusepam, KMNE ¢ 803aywHsIM gN3NeKTpukoM —
2- 3- 1 4-cexunoHHbie, XypHans "QST" “Radio
Communication’, *Paguo”, “PM’ u “PM KB u YKB'
NN1-4/03, paguoniobutenbckyio nuteparypy cnpa-
BOYHUKKM VT, VD, VS, no MuUKpocxemam u aHa-
noram

Mpunaratb KOHBEPT C O6PaTHHIM agpecom

652320 Kemeposckas o6n , r Torku, yn Forons, 3,

Kysneuyos B , RVGUHC

Wiy MUKpOdOHHBIR kanconb ¢ “Heil Sound” (ane-
MeHT HC-4) yakononocHuint IMOO-500-91 (1,8 «u,
2 2 B, BBN), nacrnopr IY-81M, sapukan KB104r,
P3C-10, mukpocxembl K122YH1B, T [

Mponam MY-81M, 6N36C, naywHuxn TOC-3, Ha-
6op 160 m, 22 B, tpaHcueep (6e3 IMP[), katywkmn
anamawvnoe

423060, TarapcraH, p n Axcybaeso,

yn 60 net Okrabpa 8, MacHukos A

Npoaato pagvonpuemHnk P-309 (1 36 Mru) u na-
HOPaMHYto MPUCTasky K Hemy P-712 ¢ LWitatHbIMW Bno-
Kamu nuTanus (~220 B, -12 B)

391886 PsazaHckas o6n , Capaesckvis p-H,

¢ Makcel, llaxaHos M B, UA3SDY

Ten 8-910-900-68-36

Kynnio xomnsiotepHbie komnnextytolue (6/y), ak-
ceccyapb! AN KOMMBIOTEPOB (MbILIKKM, KONOHKM K TN )
8 Hepaboyem COCTORHKM

640023, rKypran-23, a/a 2055, AHaTtonuis

E-mail anatolni25@rambler ru

Npoparo: Tpancusep P-399A ¢ pem WwinaHramm
1 Tex gokymeHtayvein, KB-tpaHcueep UW3DI-1, ase
p/c “Mask™ 144 146 MU, pagvonpuemnmnk “Bon-
Ha-K' ¢ tex poxymeHtauvewn, p/c ALINCO-DJ-191
(130 174 Mry)

Ten (073-63) 25-8-90 AnexcaHgp

Mpennaralo nporpammHoe obecnevenme (Mrpsl
CMCTEMHBIE NPOrpamMmbl, 3MEKTPOHWKA, TEKCTOBLIE
dainnbl yTNuT Ha Accembnepe Z80) Ans komnbioTe-
pos ZX-Spectrum 128/48 na kaccerax unu ayamo Kom-
nakT-guckax

150533, Poccus, Apocnasckas obn ,

SApocnasckuis p-H, ¢ Kypba,

yn l06unerHas, 11 — 15 bytos A Jl

Ten (0852) 66-31-58

E-mail butov@friends Ill pp ru

CPOYHO KYNUM 33 HANUYHbIK PACYET MUKPOCXe-
mbl SPDT (kOMMyTauus 1 Ha 2) aHAnoroBbiX KIMoven
B kopryce SOT-23/TSOP-6/SC-59 (6 sbisogos) o
oaHoit Ao gecatv wryk Mogonder no6oi 3 cneayo-
wmx Tunos NLAS4599DT ON-Semiconductor,
NLAST4599DT ON-Semiconductor, DG3431DV
Vishay Siliconics, DG9461DV Vishay Siliconics
ADG719BRT Analog Devices, STG719STR ST-
Microelectronics, MAX4599EUT-T Maxim,
MAXA4644EUT-T Maxim nnun um nogobuele

Ten (812) 118-68-66 (ToH-61-68) — Angpen,

(812) 118-68-66 (ToH-61-27) — Cepren

NpopamM nnu obmensto Ha YKB-annaparypy

- TpaHcueep HTX-100 ¢ Realistic, CW/SSB,
28 Mry, astomoBunbHbIR, 25/5 BT,

- ocunnnorpadg C1-93 (2 vanana, 25 M),

- reHeparop M4-44,

- counbTp kBapuesslr 10,760 MM W2 1 «My,

- nnartbl AnsA ‘Ypan-84 (Habpankbie)

- Habopo "Keapu-35" (hwnbtp 8824 4 kM + 2 kBap-
ua)

46001, YepauwHa, r TepHonons, a/a 80

E-mail ur5bc)@tr ukrtel net

Npopam axo-penutep ER-210 OnurensHocTb 3a-
nmcn — 66 cexkyHa, YAacTOTHBI OMANa3oH —

200 3100y Wmeiorca paznuyuble Mogudvkaymn
Hpwi
E-mail swiz@mai ru

HyXHbI cxeMbl OTEHECTBEHHBIX W 3apyBeXHbIX Kna-
BULWHBIX AMI 60 80-x rr tTina Weltmeister, Farfisa
M TN, @ Takke OTAENbHbIE Y3nbi ANA MoBUTENLCKoro
KOHCTPYyHpOBaHUsa

Mongasus, rbeHgepnl-7, yn Fepuena, 18,

Envpa d T

E-mail bog-dan@yandex ru

Ny mukpocxemy-kommyTtatop TA-31066N
(Toshiba) v nHpopmMapyrio no Be 3ameHe (aHanory)

Oner

E-mail mailto max@avtograd ru

-

YBAXAEMbIE YATATENA! )

TModnucamscs Ha Hawu XypHansi (uHdekcor 48996, 72370 (2odosasn) —“Paduomup”, 48924, 71545
(20008as) — “Paduomup KB u YKB®, 48925, 45995 (2odoeas) — “Paduomup Baw komnsiomep”) &
2004 2 MoxHO no kamanozay Azenmemea “Pocnedams”, cmp.392 unu no kamanoay PO “bennouyma”
“razems: u xypHanst Pecnybnuku benapycs” (pa3den “U3danus P®, pacnpocmpaHseMsie o NpaMsiM
doeogopam”)

Kpome mozo, npednpussimus peauoHo8 Poccuu, a makxe 6nuxHezo u 8ansHezo 3apybexss Mo2ym
oghopmums nodnucky yepez 000 “Kopnopamuenas [Mouma” no menechornam (095) 953-92-62, 953-
92-02, 953-93-20

Te, y K020 803HUKNU NpO6neMsb! ¢ NOGNUCKOU, MO2ym nony4Yums UX u3 pedakyuu Tam xe MOXHO
3aKaszams UMeIoWUecs 8 Hanuquu omoenbHsIe HOMepa XypHanoe 3a npedsidyujue 20061

MoXxHO 3aka3aTh chefylowue Homepa Pacuenku Ha 1 k3.
roa XypHanoB (c yyeToM nepecbinkm)
Paaoroswrans, | Eeiontotmene. FanmeraBimens. [o pocon  GHF| o Sanapycn o rpans
1999(3,9,10 11 1-—86,10,11,12 3,56 20 700 5
2000{2 —6,8 —12 2—8,10—12 4,6,7,9 11,12 20 800 5
200112 —6 12,4—6 2—6 25 900 5
PamnomD | otop KB w IKB. || (boc py6) | (Sem oyey | lpmamy
2001(7 — 12 79—12 7—12 30 1500 6
20021 — 12 1—12 1—3,56—12 35 1500 7
2003|1 —12 1—12 1,56 —12 40 1800 8
200411 — 12 1—12 1—12 45 2100 9

Hawu nnamexHsie pexksusumst

- dna wxumenel Benapycu —
nonyvamens Y[ “PA", YHH 130218688

nucema”

- dnst xumenel Poccuu u cmpan CHI (kpome Benapycu) —

nonyvyamens 00O “Paduomup Mpecc”, MHH 7729404741, KI 772901001,

p/c 40702810900010000084 ¢ QOO0 Kb “Aeponpomipedum”, th-n Llenmpanesreil, 2 Mockea,
Kkopp cyem 30101810500000000109 BMK 044525109

Adpec baHka 1263185, 2 Mockea, JleHunepadckul np-m, 0oM 76 xopn 4,

p/c 3012000004882 & ¢h-ne Ne524 ACE “Benapycbank” & @ Murcke ko0 121

Adpec 6anka 220028, 2 Murck, yn @uakynbmypHas, 31

Mpu onname 4epe3 C6epbank e zpace “HaszHadeHue nnamexa” HEOOXOOUMO Hanucams ceoU
noymossili UHBeKC, NONHLIG adpec, haMumnuio, UMS U OMYecmeo nofIHOCMEIO U MOYHO nepevucnumes,
Kakue KOHKpemHO HOMepa Kakoao u3 XypHanoe Bei 3akassigaeme

Mpu onname noumoesim nepeeodom 6ce ceedeHus O 3aKkaze HeOOX0O0UMO ykalams & epache “[ns

Ans yckopenus npoyecca nony4YeHusi yPHanoe 3aka3a Mox+Ho npodybnuposamb no £-mail rm-
Lsales@’adio-mir.com. Bces uHghopmayus — mam xe unu no men 6 & Muncke (017) 221-01-10, (017)
505-13-65.

y

BPOCCUMU:

e-mail inter@aif ru
B marasuHax paguogeranen “YUN n gun”

BOK3ana),
r Mockea, yn Berosas, a 2,

Ha paauopbiHkax 8 Mockse
MutuHckom (mecTa R4, S8, K52, E50, G56),
LlapnusiHckom (mecto 121)

meTpo ‘Tynsckasa”, mecto 515-19)
Ha YKPAUHE:

B BENAPYCU:

Heaasucumoctn”
\_H )

MPUOBPETEHKUE OTAOESbHbIX HOMEPOB XXYPHAOB

B Kuese 8 upme “Topm”, ten (044) 227-72-73

\

B 3A0 “UnTepnpecc — Jkcnpecc” 1en 8 Mockse (095) 208-85-50, 208-67-55,

- r Mocksa, yn Tunsipoeckoro, a4 39 (ct meTpo Mpocnekt Mupa® — pagvanbHas),
- rMockaa, yn vsaHa ®panko, 440,k 1, ctp 2 (nnard Pabounit nocenok, 15 MH ot benopycckoro

- r Apocnasnk, yn Haxumcona, 12, ten (0852) 27-57-15

B 000 “TPIHTIKC" 111024, r Mockea, 4-1 Kabenbhas, 2A (ct metpo “AsnamoropHas’), Ten
(095) 258-91-94, 258-91-35 E-mail abook@mail ru, abook@inbox ru

Ha paauopsiHkax: ‘LlapuusiHo” {mecro 13/A}, '"MuTuHO" (psa 1, koHTelnep 17, mecto T-8), 8 TK
“CasenoackUin’ (¢t meTpo “Casenosckas , mecta A4, A5), Ha KHKHOU sipmMapke Ha “Tynbckon” (cT

B Muncke B marasukax “KHura XXi Bek”, np.® CkopuHbt, g 92, ten (017) 264-27-37 (cT meTpo
“Mockosckas™) u “Tnobyc”, yn Bonoaapckoro, A 16, ten (017) 227-30-67 (ct merpo “Nnouiaab

_/




